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QUALITY OF WATER
COLORADO RIVER BASIN
PROGRESS REPORT

SUMMARY

This report presents the past, the present modified, and the expected
quality of water of the Colorado River down to Imperial Dam. The past is
represented by a tabulation of the recorded or estimated historic condi-
tion at 18 quality of water stations for the 1941-66 period. The present
modified condition includes adjustments of the historic condition based
on the assumption that new developments completed during the 1941-66
period were in operation for the full period. The expected quality con-
dition is an estimate of the quality situation after the presently author-
ized developments and some projects proposed for authorization are placed
in operation. The effects of authorized and proposed developments are
presented in five different increments. These effects are primarily re-
lated to mineral quality although other quality factors are discussed in
the report.

Studies of chemical trends indicate that under historic conditions
the average concentration of dissolved solids of the Colorado River at
Lees Ferry had about 0.7k ton per acre-foot, below Hoover Dam about 0.94
ton per acre-foot, and at Imperial Dam about 1.02 tons per acre-foot for
the 1941-66 period.

Under present modified conditions (that is assuming that the recently
constructed projects were in operation for the entire period) the concen-
trations would have been about 0.80, 1.00, and 1.14 tons per acre-foot,
respectively, at the three stations.

It has been assumed for purposes of this study that the rate of pickup
of dissolved solids from new irrigated lands would vary from zero to 2
tons per acre. It is also assumed no additional pickup of dissolved solids
would occur for lands already under irrigation.

Under the expected condition, with all authorized projects and proj-
ects 5r0posed for authorization in operation and with an assumed pickup of
2 tons per acre on the new irrigated lands, the concentrations are esti-
mated to be 1.04 tons per acre-foot at Lees Ferry and 1.33 tons per acre-
foot below Hoover Dam. An estimated 1.65 tons per acre-foot would be at
Imperial Dam.

The depletions used in this report for the projects, both authorized
and proposed for authorization together with present developments and
other proposals, are estimated to be the ultimate depletions for the devel-
opments listed. Other developments, as yet not identifiable, are expected
to occur which will reduce the quantities of water shown for the various

stations and cause some changes in concentrations from those indicated in
this report.




PART I. INTRODUCTION

A. Legislative Requirements

This is the fourth progress report on Quality of Water in the Colo-
rado River Basin. The directive for preparing this and the three pre-
vious reports is contained in three separate Public Laws. The authorizing
legislation for the Colorado River Storage Project and participating proj-
ects, Public Law 485, 8Lth Congress, Second Session, was signed by the
President on April 11, 1956. Section 15 of that Public Law states, "The
Secretary of the Interior is directed to continue studies and make a re-
port to the Congress and to the States of the Colorado River Basin on the
quality of water of the Colorado River."

A progress report to comply with Public Law 84-485 was in prepara-
tion when the authorizing legislation for the San Juan~Chama Project and
the Navajo Indian Irrigation Project (P.L. 87-1483) became effective on
June 13, 1962. Section 15 of this act states, "The Secretary of the Inte-
rior is directed to continue his studies of the quality of water of the
Colorado River system, to appraise its suitability for municipal, domestic,
and industrial use and for irrigation in the various areas in the United
States in which it is used or proposed to be used, to estimate the effect
of additional developments involving its storage and use (whether hereto-
fore authorized or contemplated for authorization) on the remaining water
available for use in the United States, to study all possible means of
improving the quality of such water and of alleviating the 111 effects of
water of poor quality, and to report the results of his studies and esti-
mates to the Eighty-seventh Congress and every two years thereafter."

A few weeks later Public Law 590, 8Tth Congress, Second Session,
which authorized the Fryingpan-Arkansas Project, was passed, with a sim-
ilar section pertaining to quality of water reports. This public law,
however, stipulated that January 3, 1963, would be the submission date
for the initial report and that the reports should be submitted every 2
years thereafter.

B. Previous Reports

The January 1963 report prepared by the Department of the Interior
was comprised of two parts: (1) an assessment of the water quality sit-
uation in the part of the Colorado River Basin above Lee Ferry, Arizona,
as of 1957, prepared by the Geological Survey; and (2) a projection of
the water quality effects to be expected from additional developments

that involve storage and irrigation use of river waters above Lee Ferry
by the Bureau of Reclamation.




INTRODUCTION

The January 1965 report appraised the water quality conditions in
the Colorado River Basin above Imperial Dam using the period 1941-61 as
a base and included data from two points not considered in the 1963 re-
port. Also, the 1967 report included 3 additional years of record and
included suspended sediment data for six stations.

In order to keep each report self-contained, it has been necessary
to include some of the text material and tables from these previous re-
ports in this fourth progress report dated January 1969.

Changes occurring since completion of the January 1967 Progress
Report include (1) consideration of the Hammond Project under present
modified conditions, (2) an average of about 9,000 acre-feet of water
now being used by Cheyenne, Wyoming, (3) the addition of another key
station, Colorado River near Glenwood Springs, (4) the net future ef-
fects of Upper Colorado River Storage Unit operations being limited to
evaporation only, (5) elimination of the Marble Canyon Project, (6)
addition of the Central Arizona Project by pumping, (7) addition of
the Fort Mohave and Chemehuevi Indian lands, and (8) addition of the
Colorado River Indian Project. Other additions include 2 more years
of record through 1966, discussions of state water quality standards,
industrial wastes, municipal problems, temperature data, and salinity
control.

C. Cooperation

This report has been prepared chiefly by the Bureau of Reclamation.
The Geological Survey provided most of the basic data, prepared the sec-
tions of "basic studies" on the lower Colorado River, Flaming Gorge Res-
ervoir, and most of the nonagricultural sources of salinity. A contin-
uing cooperative program between the Bureau of Reclamation and the Survey
for the collection of streamflow quality data and the exchange of in-
formation has been in effect for a number of years. This cooperation
provides for the collection of data at stations other than those normally
maintained by the Survey in order to obtain additional data at key points
in the basin. The Federal Water Pollution Control Administration who
collects samples where needed in areas not covered by the U.S. Geologi-
cal Survey or Bureau of Reclamation has also reviewed this report. Data
collected by the Metropolitan Water District of Southern California have
also been included in this report.

Below Hoover Dam, water quality along the main stem of the river is
determined by analyzing daily samples taken at key stations. Data ob-
tained above each project diversion and below the return flow from each
project show the effect of irrigation on water quality in each section
of the river. Data are obtained periodically at various points along
the river and in drains in cooperation with the U.S. Geological Survey,
the Colorado River Indian Agency, the Metropolitan Water District of
Los Angeles, the Imperial Irrigation District, and others.

3



B e v

INTRODUCTION
D. Scope’

This report includes information on the quality of water in the
Colorado River Basin down to Imperial Dam for the 1941-66 period. The
water quality situation below Imperial Dam is covered in the February
1963 report titled, "Special Studies--Delivery of Water to Mexico,"
prepared by the Department of the Interior, Bureau of Reclamation, Re-
gion 3. A description of the then existing projects below Hoover Dam
is also included in that report.

Information on sediment loads at several key stations is included

to show the effect the storage reservoirs have had in decreasing sedi-
ment in the Colorado River.

E. State Standards

Nationwide attention has been focused on water quality in recent
years, particularly in the Eastern States where a combination of low run-
off and increased pollution has emphasized the problem. The Colorado
River thus far has not been polluted by industries to the extent some of
the eastern rivers have been; however, the limited supply in the Colo-
rado River has made it necessary that careful attention be given to qual-
ity because of extensive uses by agriculture and municipalities.

Since each use entails some alteration of the water, close surveil-
lance of the quality is becoming a necessity. Most quality problems are
linked directly with quantity--when the quantity increases,the quality
improves. With the increased use of water this situation is reversed
and the problem of maintaining the required quality becomes critical.

Because of the critical need for good quality water, the Federal
Government has enacted legislation requiring states to establish stand-
ards for the interstate streams.

The basic Federal Water Pollution Control Act known as Public Law
84-660 was passed in 1956. Amendments were made in 1961 under Public Law
87-88. In 1965 additional amendments were made in the act now known as
the Water Quality Act of 1965 (Public Law 89-234). The most recent amend-
ment 'was made in 1966. This is known as the Clean Water Restoration Act

of 1966 (Public Law 89-753).

Under the Federal Water Pollution Control Act amended by the Water
Quality Act of 1965, each state was required (1) to submit by October 2,
1966, a letter of intent that such a state, after public hearings, would
before June 30, 1967, adopt water quality criteria applicable to inter-
state waters or portions thereof within such state and (2) adopt a plan
of implementation and enforcement of the adopted criteria. In event the
state did not act within the specified time, the Federal Government was
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empowered to establish such criteria or standards. The standards sub-
mitted by the states would be subject to review and approval by the
Secretary of the Interior.

The Federal Water Pollution Control Administration prepared a set
of guidelines which was designed to interpret the act in such a way that
states could proceed to develop standards and plans of implementation
which would be acceptable.

The Colorado River Basin States conferees (representatives of the
state agency concerned with the health and pollution problems of the
state) drafted a special "Guidelines for Formulating Water Quality
Standards for the Interstate Waters of the Colorado River System." 1In
drafting this guideline, it was recognized that water quality standards
could drastically restrict present and future uses of the Colorado River
water under existing compacts. The seven Colorado River Basin States
therefore agreed among themselves and recommended to the Secretary of
the Interior that specific numerical limits on salinity should not be
established in the state standards with regard to the Colorado River
and its tributaries until further detailed studies were made which would
give a better basis for selection of the limits. This is the present
status of the standards within the basin as far as salinity is concerned.

The Secretary of Interior, Stewart Udall, expressed his views con-
cerning the quality of water standards for the Colorado River in his
statement of January 30, 1968, to the House Subcommittee on Irrigation
and Reclamation (House Document 90-5, Colorado River Basin Project, Part
II, p. 705-706). His statement is as follows:

"The Colorado River is the only major river of the world
that is virtually completely controlled. With the existing
system of large storage reservoirs it is possible to plan, for
all practical purposes, on complete utilization of the river's
runoff with no utilizable water escaping to the sea. This means
that the limited water supply in the Colorado River Basin must
be used and reused and then used again for a wide variety of
purposes. In this complete utilization of runoff, the Colorado
Basin is unique.

"The River is unique also with respect to the number and
extent of the institutional constraints on the division and
use of the Basin's water which include an international treaty,
two interstate water compacts, Supreme Court decisions, Indian
water rights, State water laws, and Federal Law.

"These two aspects, in turn, make the problem of setting
numerical mineral gquality standards for the Colorado River

not only unique but extremely complicated. Before discussing
this problem further, I would like to state that salinity
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standards will not be established until we have sufficient
information to assure that such standards will be equitable,
workable, and enforceable.

"The principal water uses in the Basin include irrigated
agriculture, municipal and industrial water supply, fish and
aquatic life, and recreation. Salinity in the Colorado River
has no significant effect on instream or nonconsumptive water
uses such as hydroelectric power generation and water-oriented
recreation. However, ever-increasing levels of salinity do
have an adverse impact on the consumptive uses of water for
both irrigated agriculture and municipal and industrial water

g supply.
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"Further development and depletion of water allocated to
the Upper Basin States will raise the salinity of water down-
stream.

"Salinity standards must be so framed that they will not
impede the growing economy of the Colorado River Basin and
yet not permit unwarranted degradation of water quality. This
is the hard dilemma which is the core of the problem of estab-
lishing equitable salinity standards.

"A decision not to set salinity standards at this time
does not and will not preclude getting started with programs
to study and demonstrate the feasibility of controlling and
alleviating the Basin's salinity problem. Promising methods
of attacking this problem include (1) control of natural
sources by such methods as suppression or diversion of min-
eral springs; (2) control of municipal and industrial wastes
by lagooning or injection into deep geological formations;

(3) reduction of salt loads from irrigated lands by such
measures as rejection of areas of saline soils in new devel-
opments, improved irrigation practices, and control of drain-
age water; (4) alleviation of water losses through reduction

. of evaporation and evapo-transpiration, and control of phreat-
i ophytes; and (5) removal of salts by desalting.

"Water quality also can be improved by measures to in-
Crease water supplies such as weather modification and aug-
mentation by desalted sea water which I have previously dis-
cussed. These potentials for improving water quality are
being explored. The Colorado River Basin Water Quality Con-
trol Project of the Federal Water Pollution Control Admin-
istration will complete by the end of 1968 a comprehensive
report describing the mineral quality of the Basin's waters,
delineating the causes of salinity and future increases
thereof, assessing the effects of salinity on beneficial
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water uses and evaluating the economic impact of existing and
future mineral quality. The Bureau of Reclamation, for sev-
eral years, has been giving greater attention to salinity
problems as they are related to and influenced by water re-
sources development. Also, the Bureau has just recently em-
barked on reconnaissance studies to identify possibilities
for controlling salinity and to identify specific studies
that should be taken to assess control measures at a few
select salinity sources. We hope to expand activities of
this type in the years ahead, and in this context I can re-
port that we are moving ahead with programs that we expect
will lay the foundation for setting workable salinity stand-
ards.

"Although the salinity problems of the Colorado River
are difficult, I am confident that they can and will be
resolved. "




PART II. DESCRIPTION OF BASIN

A. Geology

The upper or northern portion of the Colorado River Basin in Wyoming
and Colorado is a mountainous plateau 5,000 to 8,000 feet 1in elevation
marked by broad, rolling valleys, deep canyons, and intersecting mountain
ranges. Hundreds of peaks in these mountain chains rise to more than
13,000 feet above sea level and many exceed 14,000 feet in elevation.
Mountain lakes exist in considerable numbers. The southern portion of
the Upper Basin is studded with rugged mountain peaks interspersed with
broad, alluvial valleys and rolling plateaus. The main stream and its
tributaries in Colorado generally flow in deep mountain canyons. The
Green River, primary tributary of the Colorado River, flows in similar
canyons in Wyoming, Colorado, and Utah after rising in the Wind River
Mountains. The San Juan River, a large tributary, emerges from the moun-
tains of southwestern Colorado, flows through northwestern New Mexico,
and then traverses the deep canyons of the San Juan in Utah before join-
ing the Colorado River in Glen Canyon. The Glen Canyon section of the
main stream and tributaries lies almost entirely in deep canyons.

Rocks of all ages from those of the Archean age (the oldest known
geological period) to the recent alluvial deposits, including igneous,
sedimentary, and metamorphic types, are found in the Colorado River Ba-
sin. The high Rocky Mountains which dominate the topography of the
upper regions are composed of granites, schists, gneisses, lava, and
sharply folded sedimentary rocks of limestone, sandstone, and shale.
Many periods of deposition, erosion, and upheaval have played a part in
the present structure of these mountains.

In contrast to the folded rocks of the mountains which fringe the
basin, the plateau country of southwestern Wyoming, eastern Utah, and
northern Arizona is composed principally of horizontal strata of sedi-
mentary rocks. Slow but constant elevation of the land area has allowed
the Colorado River and its tributaries to cut narrow, deep canyons into
the flat-topped mesas. This type of erosion reaches its culmination in
the Grand Canyon where the Colorado River has cut through all of the sed-
imentayy rocks down to the oldest Archean granites.

The Lower Basin is characterized by broad, flat valleys separated

by low ranges. These valleys are filled by large accumulations of allu-~
vial deposits. '

Sediment removed by constant erosion of the upper areas was depos-

ited in Arizona, California, and Mexico and now forms the great delta of
the Colorado River.
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New reservoirs recently constructed above Lee Ferry (Lake Powell,
Flaming Gorge, Fontenelle, Navajo, Morrow Point, and Blue Mesa), to-
gether with Lake Mead dowastream, have caused some major changes in
stream regimen: (1) The stream channels inundated by these reservoirs
will no longer be subjected to natural stream erosion, (2) the accumu-
lation of sediment and water within the reservoirs slows the growth and
flooding of the Colorado River delta, (3) flooding has diminished in
many areas, and (4) sections of sediment-laden streams have given way to

_clear water streams and lakes.

The mineral concentration in runoff increases from the headwater
areas downstream and occurs in relation to the geologic character of the
terrain across which the Colorado River and its tributaries flow. The
geologic formations that largely contribute to the mineral concentra-
tions in natural runoff are evaporites of Paleozoic age, shale of Cre-
taceous age, and salt and gypsum of Tertiary age.

B. Soils

The soils of the Colorado River Basin closely resemble the geologic
formations of their origin. Only in limited areas at the higher eleva-
tions has the precipitation leached the soil mass of its soluble con-
stituents. Over most of the area both residual and transported soils
are basic 1in reaction and well supplied with carbonates with normal or
mature soils exhibiting a distinct horizon of carbonate accumilation.
The impress of soil-forming factors has resulted in the widespread de-
velopment of soils classified as members of the Gray-Desert Great Soil
Group. In areas with higher rainfall, soils of the Brown and Chestnut
Great Soil Groups have developed. Saline and alkali (sodic) soils occur
in many parts of the basin.

The residual soils comprise the larger area and are usually shallow
in depth over shale and sandstone of various ages. Many of the shales
are saline but contain much gypsum as well as other chloride and sul-
phate salts. Some formations are high in sodium chloride and some have
sodium carbonate or bicarbonate strata. Very few residual soil areas
are suitable for irrigation development.

The alluvial materials are extremely variable and range from allu-
vial fans and terraces, outwash plains, to lacustrine sediments. Some
areas have soils from material transported only short distances and re-
semble the original materials. Other areas have scils which have been
transported and mixed extremely well. Most of the agricultural areas
are on these well-mixed alluviums and, therefore, the solls are quite
variable.

Fxtensive areas of Folian deposits occur in parts of the basin, prin-
cipally in southwestern Colorado. The uniformly textured soils are

\O
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reddish brown in color and have no resemblance to either the underlying
formations or adjacent areas. These are excellent agricultural soils,
but in many areas topography makes agriculture difficult.

C. Climate

The Colorado River Basin has climatic extremes, ranging between
year-round snow cover and heavy precipitation on the high peaks of the
Rocky Mountains to desert conditions with very little rain in the south-
ern part of the basin. This wide range of climate is caused by differ-
ences in altitude, latitude, and by the configuration of the high moun-
tain ranges. The encircling mountain ranges obstruct and deflect the
air masses to such an extent that storm patterns are more erratic than
in most other parts of the United States. Most of the moisture for pre-
cipitation on the Upper Basin is derived from the Pacific Ocean and the
CGulf of Mexico. The Pacific source predominates generally from October
through April and the Gulf source during the late spring and early

summer.

In the northern part of the basin most precipitation falls in the
form of winter snows and spring rains. Summer storms are infrequent
but are sometimes of cloudburst intensity in localized areas. In the
more arid southern portion the principal rainy season 1s in the winter
months with occasional localized cloudbursts in the summer and fall.

Extremes of temperature in the basin range from 50° F. below zero to
130° F. above zero. The northern portion of the basin is characterized
by short, warm summers and long, cold winters, and many mountain areas
are blanketed by deep snow all winter. The southern portion of the basin
has long, hot summere, practically continuous sunshine, and almost com-
plete absence of freezing temperatures.

Nevertheless, the entire basin is arid except in the extremely high
altitudes of the headwaters areas. Rainfall averages as low as 2.5
inches in the southern end of the basin while total precipitation in the
high mountains may range from 4O to 60 inches annually.

D. Vegetation

Areas of higher elevation are covered with forests of pine, fir,
spruce, and silver-stemmed aspens, broken by small glades and mountain
meadows. Pinon and juniper trees, interspersed with scrub oak, mountain
mahogany, rabbit brush, bunch grasses, and similar plants grow in the
intermediate elevations of the mesa and plateau regions. Large areas in
the Upper Basin are dominated by big sagebrush and related vegetation.
Many of the streams are bordered by cottonwoods, willows, and salt cedar.

10
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Scattered cottonwoods and chokecherries grow in the canyons with the
cliff rose, the redbud,and blue columbine. A profusion of wildflowers
carpets many mountain parks. At lower elevations large areas are almost
completely devoid of plant life while other sections are sprinkled with
desert shrubs, Joshua trees, other Yucca plants, and saguaro cacti, some
of the latter giant plants reaching 40 feet in height.  Occasionally,
cottonwoods or desert willows are found along desert streams with mes-
quite and creosote bush or catclaw and paloverde. In recent years many
river channels have been overrun with tamarisk or salt cedar to the ex-
tent that a large volume of water is being consumed by such vegetation.
Measures are being taken to curb the growth of phreatophytes to conserve
water.

E. szrologz

The Colorado River begins where peaks rise more than 14,000 feet
high in the northwest portion of Colorado's Rocky Mountain National Park,
70 miles northwest of Denver. It meanders southwest for 640 miles through
the Upper Basin to Lee Ferry. The Green River, its major tributary, rises
in western Wyoming and discharges into the Colorado River in southeastern
Utah--730 river miles south of its origin and 220 miles above Lee Ferry.
The Green River drains TO percent more area than the Colorado River above
their junction but produces only about three-fourths as much water. The
Cunnison and the San Juan are the other principal tributaries of the Upper
Colorado River.

The flows of the San Juan River are now controlled by the Navajo Dam,
the Green River by Fontenelle and Flaming Gorge Dams, and the Gunnison
River by the Curecanti Unit Dams. Glen Canyon Dam is the only major dam
on the main stem of the Colorado above Lee Ferry, but it will permit con-
trol of almost all flows leaving the the Upper Basin.

The flow at various points in streams in the Colorado River Basin
for the 1941-66 period is given in Tables 1 through 18. The records of
flow depict the characteristic wide fluctuations from month to month and
the considerable variation from year to year. The recently constructed
Storage reservoirs will now level out some of these fluctuations.

The natural drainage area of the lower Colorado River below Lee Ferry
a§d above Imperial Dam is about 75,100 square miles. This section of the
Tlver is now largely controlled by a series of storage and diversion dams
Starting with Hoover Dam and ending at Imperial Dam.

o At the present time there is no significant storage on the main river

. o1 the tributaries between Glen Canyon Dam and Lake Mead. The interven-

égi tributary inflow is erratic but amounts to almost enough to offset the
Poration from Lake Mead.

11
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Lake Mead provides most of the storage and regulation in the Lower
Colorado River Basin with the water being stored for irrigation and
municipal and industrial uses, generation of electrical power, and other

beneficial uses.

Lake Mohave, the reservoir formed by Davis Dam, backs water at high
stages about 67 miles upstream to the tailrace of Hoover Powerplant.
Storage in Lake Mohave is used for some reregulation of releases from
Hoover Dam, for meeting treaty requirements with Mexico, and for devel-
oping power head for the production of electrical energy at Davis Power-

plant.

The river flows through a natural chamnnel for about 10 miles below
Davis Dam at which point the river enters the broad Mohave Valley 33
miles above the upper end of Lake Havasu.

Lake Havasu backs up behind Parker Dam for about 45 miles and cov-
ers about 25,000 acres. A forebay was constructed in Lake Havasu from
which the Metropolitan Water District of Southern California pumps water
into the Colorado River Aqueduct. Lake Havasu also controls floods orig-

inating below Davis Dam.

Headgate Rock Dam, Palo Verde Diversion Dam, and Imperial Dam all
serve as diversion structures with practically no storage. Imperial Dam,
located some 150 miles downstream from Parker Dam, is the major diver-
sion structure to irrigation projects in the Imperial Valley and Yuma
areas. Tt diverts water on the right bank to the All American Canal
which delivers water to the Yuma project in Arizona and California and
Imperial and Coachella Valleys in California. It diverts on the left
bank to the Gila Gravity Main Canal.

The newly constructed Senator Wash Dam also affords regulation in
the vicinity of Imperial Dam and assists in the delivery of water to
Mexico. ‘




PART III. HISTORY OF DEVELOPMENT

A. Acres Irrigated Prior to Colorado River
Storage Project Authorization

eage in the Upper Basin shows that about

800,000 acres were irrigated by 1905. Irrigation development took place
gradually from the beginning of settlement about 1860, but was hastened
by the purchase of land from the Indians in 1873. Between 1905 and 1920
the development of irrigated land continued at a rapid pace, and by 1920
nearly 1,400,000 acres were irrigated. Then the development leveled off
and there has been very little increase since that time. The 1929 and
1939 agriculture censuses show a little over 1,400,000 acres irrigated
with the 1949 and 1959 censuses recording s little under that amount.

A study of the irrigated acr

The lack of further increase in irrigated acreage in the Upper Basin
is ascribed to both physical and economic limitations in the availability
of water. By 1920 most of the lower cost and more easily constructed de-
velopments were in operation, and, although some new developments have
taken place since that time, they have been offset by other acreages go-

ing out of production.

A large acreage is irrigated in the Lower Basin below Imperial Dam
and in the Gila River watershed. Studies of irrigated acreages within
the Lower Basin show about 12,000 acres irrigated in Nevada and 23,500
acres in Utah, including 10,000 acres presently irrigated in the Dixie

Project area.

Irrigation began in the Palo Verde area in 1879 and was expanded be-
tween 1905 and 1908 by construction of an intake structure and gravity
canal. A new diversion structure was completed in 1957 allowing the ir-
rigated acreage to be increased. The irrigated area in 1966 reported by

the Palo Verde Irrigation District was 86,863 acres.

Irrigation on the Colorado River Indian Reservation was first at-
tempted in 1870, but fallure of the headgate structure resulted in flood-
ing sections of the valley. Other difficulties were encountered, and by
1936 only 5,000 acres were actually irrigated. With completion ot a new
diversion structure in 1942 the acreage has steadily increased.
gated area in 1966 reported by the Bureau of Indian Affairs was 36,919

acres.

B. Degletions

During the period of record examined in detail in this report (19h1-
66): the average yearly consumptive use of water within the Upper Basin
is estimated to be about 1,670,000 acre-feet. This is low compared with

13
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HISTORY OF DEVELOPMENT

the irrigated acreage, but some lands do not receive a full supply. The
consumptive use is estimated by the application of appropriate consumptive
use rates to the irrigated acreage.

As water exported from the Upper Basin during the same period aver-
aged about 345,000 acre-feet, the estimated average Upper Basin consump-
tive use was about 2 million acre-feet per year. Since completion of the
Colorado-Big Thompson Project with initial diversions made in year 1947,
the Duchesne Tunnel completed in 1953, and the Roberts Tunnel completed
in 1963, the transmountain diversions have increased to around 500,000
acre-feet. Yearly increases or decreases in reservoir content affect an-
nual depletions from the Colorado River, but these changes have little

effect on average depletions.

C. Water Compact and Treaties

1. Colorado River Compact

Water of the Colorado River was divided between the Upper and Lower
Colorado River Basins by the Colorado River Compact which was signed in
1922 by a commissioner of each of the seven States of the river basin and
by a representative of the United States. All States but Arizona ratified
the compact prior to its effective date in 1929. The dividing point on
the river between the Upper and Lower Basins is at Lee Ferry which is de-
fined as a point one mile below the mouth of the Paria River. The compact
apportions to each of the Upper and Lower Basins in perpetuity for exclu-
sive beneficial use a total of 7,500,000 acre-feet annually. In addition
to the apportionment of 7,500,000 acre-feet, the Lower Basin is given the
right to increase its beneficial consumptive use of water from the Colo-
rado River system by 1,000,000 acre-feet annually. The compact further
provides that the States of the upper division will not cause the flow of
the river at Lee Ferry to be depleted below an aggregate of 75,000,000
acre-feet for any period of 10 consecutive years.

One provision in the compact permits exportation of the water out of
the basin as long as it is used beneficially in the seven Basin States
and another provision recognizes the obligations of the United States to
the Indian tribes. The compact prescribes the manner in which the waters
of the Colorado River system may be made available to Mexico under any
vater rights recognized by the United States.

the The COmpgct, in effect, cleared the way for legislation authorizing
alsOconstructlon of major projects such as Boulder Canyon Project, and it
' cleared the way for compacts or agreements within the Upper and Lower
sins to further divide the water among the States.

1h
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2. Mexican Treaty

The treaty with Mexico, signed in 194k, provides basically for a
guaranteed annual delivery by the United States to Mexico of 1,500,000
acre-feet of Colorado River water.

3. Upper Colorado River Basin Compact

With the water allocated to the Upper Basin by the Colorado River
Compact and with the Mexican Treaty signed, the Upper Basin States began
negotiations which resulted in the signing of the Upper Colorado River
Basin Compact in 19L8. Under the terms of the compact, Arizona is per-
mitted to use 50,000 acre-feet of water annually from the upper Colorado
River system, and the remaining water is apportioned to the other Upper
Basin States in the following percentages.

State of Colorado « « « « « o o o o 51.75 percent
State of New Mexico . « « « « « « « & 11.25 percent
State Of Ut@h « « « o« « « « o« « + « » 23.00 percent
State of Wyoming . . « « « + « « o 14.00 percent

Congress had previously been unwilling to approve projects without
assurance that a water supply would be available, so this division of
water among the States permitted development in the Upper Basin to pro-
ceed and resulted primarily in the authorization of most of the Federal
projects above Lee Ferry that are mentioned in this report.

Neither of the compacts specifically mention water quality, but it
has been recognized as a factor to be considered in developing projects,
and water quality studies have been required by recent legislation au-
thorizing the construction of projects in the Upper Basin.

Y., Arizona v. California Suit in the Supreme Court

The States of the Lower Basin have never agreed to & compact for the
division of use of the waters of the Lower Colorado River Basin. The
State of Arizona filed suit in the Supreme Court of the United States in
October 1952 against the State of California and others for the determi-
nation of the rights to use the waters of the lower Colorado River sys-
tem. The Supreme Court gave its decision on June 3, 1963, and issued a
decree on March 9, 1964, providing for the apportionment of the use of
the waters of the main stream of the Colorado River below Lee Ferry among
the States of Arizona, California, and Nevada. The States of Arizona and
New Mexico were granted the exclusive use of the waters of the Gila River
Sy§tem in the United States. The decree did not affect the rights or
?rlOrities to the use of water in any of the other Lower Basin tributar-

€s of the Colorado River. :
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The decree permits the States of the Lower Basin to proceed with
developments to use their apportionments of Colorado River water. Major
new developments would be the Southern Nevada Water Project in Nevada,
the Dixie Project in Utah, and the Central Arizona Project in Arizona.
Development of the Indian lands is expected to use all of the water allo-
cated to them by the decree. These lands include the Colorado River
Indian Reservation, Arizona-California; the Fort Mohave Indian Reserve-
tion, Arizona-California-Nevada; and the Chemehuevi Indian Reservation,
California.

D. Economic Conditions

The prosperity of agriculture in the upper Colorado River drainage
besin generally parallels the prosperity of the livestock industry. With
vast areas of fine rangeland available for summer grazing, livestock pro-
duction is limited by the production of hay for winter feed.

Intensified development of mineral resources in recent years has
created new employment opportunities, including off-the-farm work for
meny farmers. The most extensive and commercially important mineral re-
sources of the basin are coal, oil, and natural gas. The Upper Basin is
also the leading domestic source of vanadium, uranium, radium ore, and
molybdenum. Copper, zinc, lead, silver, and gold are also commercially
important. The increase in population resulting from new job opportuni-
ties has created new markets for locally produced and imported products,
has taxed municipal facilities and water supplies in several areas, and
has increased demands for electricity. Raw materials are stimulating
industrial activities in areas adjoining the upper drainage basin, par-
ticularly areas near Denver, Pueblo, Provo, and Salt Lake City. These
adjoining areas all import water from the Colorado River Basin and with-
out the imported water their economic growth would be limited.

Tourism as an industry has increased significantly in recent years
because of the many natural attractions. Manufacturing as a basic in-
dustry is of relatively minor importance in the Upper Basin.

] Irrigated areas in the Lower Colorado River Basin using Colorado
Rl\_’er main stream water are highly productive and the agricultural oper-
ations very intensified. Gross crop values per acre probably are greater
than any other area of comparable size in the world. For the 1966 crop
g?ar, approximately 770,200 acres of irrigated land in the Lower Colorado

iver Basin were provided a full water supply from the Colorado River and
izoduced a total gross crop income of about $308,443,000. This gives an

€rage gross crop income of $400 per acre.

The Pacific Southwest is one of the most rapidly developing areas in

t . - .
gi Nation, both industrially and populationwise. Colorado River water
muinicipal and industrial purposes 1s supplied to approximately 130
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incorporated towns and other communities in this area. This water sup-
ply ranges from a minor supplemental supply for some entities to a com-
plete supply for others.

During 1966 approximately 1,200,000 acre-feet of Colorado River
water was supplied to incorporated areas and other commnities primar-
ily for municipal and industrial purposes. This water supply served a
population of about 10,000,000 people.

L7



PART IV. FUTURE DEVELOPMENT

A. Irrigation

About 358,000 acres of new land to be irrigated within the Upper Colo-
rado River Basin under the recently authorized and proposed projects con-
sidered in this report represent an increase of about 25 percent over the
previously irrigated area. Approximately 47 percent of this increase is
included in two projects--the Seedskadee Project in Wyoming and the Navajo
Indian Irrigation Project in New Mexico. The remainder consists primarily
of lands on new projects in Colorado and Utah.

Passage of the Colorado River Basin Project Act authorizes a number

of projects in the Upper Colorado River Basin and the Central Arizona Proj-

ect and reauthorizes the Dixie Project in the Lower Colorado River Basin.
Water from the Colorado River for the Central Arizona Project would be de-
livered through the Granite Reef Aqueduct and Pumping Plants. The Dixie
Project, Utah, in the Virgin River Basin would provide a full water sup-
ply to 6,900 acres of new land and a supplemental water supply to about
10,000 acres of existing irrigated lands.

The Bureau of Indian Affairs reports that 107,599 acres of land on
the Colorado River Indian Reservation are planned for irrigation. This
includes the present (1966) development of about 36,900 acres. A major
portion of the 18,974 acres of land on the Ft. Mohave Indian Reservation
is under development contract. Nineteen hundred acres of land on the
Chemehuevi Indian Reservation are planned to be fully developed by 1990.

B. Depletions on New Projects

The anticipated new depletions of water from Federal projects re-
cently authorized and other miscellaneous projects are indicated in Table
No. 20. The 632,000-acre-foot depletion resulting from reservoir losses
will occur gradually as the reservoirs fill, with the full depletion de-
pendent primarily upon the time required for filling Lake Powell. As of
1966 the annual evaporation losses are estimated to be 314,000 acre-feet.
The remaining 1,930,000 acre-feet of depletions tabulated for the Upper
Basin will be due to uses other than reservoir evaporation. The new de-
pletions include about 700,000 acre-feet of transmountain diversions.

The Dixie Project will deplete the Virgin River Basin by 48,000
acre-feet. This depletion includes the future annual stream depletions
of 5,800 acre-feet resulting from transbasin exports to Cedar City, evap-
Oration from Kolob Reservoir, and depletions to the Santa Clara River
due to well development on the Santa Clara River.

Diversions from Lake Mead for the recently authorized Southern Ne-
Vad§ Water Project will deplete the Colorado River Basin by an estimated
additional 253,000 acre-feet annually.
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Diversions from’Lake Havasu above Parker Dam for the Bureau of Indian
Affairs on the Fort Mohave and Chemehuevi Indian Reservations would de-

- plete the Colorado River by 83,000 acre-feet.

The Central Arizona Project would deplete the Colorado River by an

sdditional 725,000 acre-feet under temporary use conditions. Following
development of increment No. 5 described herein, new depletions by the

Central Arizona Project would be about 49,000 acre-feet.

Diversions from below Parker Dam by the Colorado River Indian Reser-
vation would deplete the Colorado River by an additional 229,000 acre-feet.

Additional salvage of water by the authorized channelization of the
Lower Colorado River upstream from Imperial Dam and a proposed phreato-
phyte eradication and control program would increase the water supply of
the Colorado River Basin by an estimated additional 201,000 acre-feet

annually.

C. Economic Impact

The benefits created by the Colorado River Storage Project are be-
coming a reality as the constructed facilities of the units and projects
are completed. All four storage units and six participating projects,
plus the Vernal Unit of the Central Utah Project, are practically com-
pleted and operating.

. In 1967 approximately 81,000 acres of land were irrigated wholly or
<L part with water provided by six participating projects and the Vernal
Unit. COrops produced on these projects were valued at an estimated $4.6
miilion. Most important, farming operations were carried on without sig-
nificant water shortages.

X Electric power is now heing delivered under firm powcr contracts
Trom Flaming Gorge, Glen Canyon, and Curecanti Units. The contracts
generally for a 20-year duration) are with about 80 customers and pres-
ently provide for service in an ultimate amount to about 989 megawatts.
Power under contract for the summer of 1968 totals 695 megawatts. The
total power-producing capability of the CRSP less reserves is estimated
a? about 820 megawatts at the present time and 1,345 in 1977 upon comple-
t%OH of all presently scheduled units. Total revenues from power opera-
tions were about $0.5 million in fiscal year 1964, $6.8 million in fiscal
year 1965, $12.4 million in fiscal year 1966, and $15.9 million in fiscal
year 1967.

fps Stable water supplies created by the reservoirs of the CRSP have con-
tr}bUted to the establishment of new industries and the planning of indus-
lal capacities to meet future needs.
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The Bureau of Reclamation is presently negotiating contracts to sup-
ply private industries with water essential for nearly 10 million kilo-
watts of installed thermal generating capacity planned for construction
near Lake Powell and the Navajo Reservoir. Among the direct benefits
from a development of this magnitude would be about $1 billion in at-site
plant investment, around $20 million annual payroll, and substantial pay-
ments for coal. Contracts to supply approximately 25,000 acre-feet of

CRSP water for other industrial uses are also under negotiation. Approxi-

mately 1,600 acre-feet of municipal water is being supplied to the city
of Vernal, Utah, from the Vernal Unit of the Central Utah Project. '

In 1967 there were about 588,000 man-days of visits made to Lake
Powell, 1,553,000 to Flaming Gorge Reservoir, 419,000 to Navajo Reser-
voir, and 183,000 to Blue Mesa Reservoir. The Flaming Gorge Reservoir
and Lake Powell have already attained national reputation as recreation
meccas. No dollar values can be assigned to the value of recreation,
but several million dollars annually are being added to the gross na-
tional product by recreation attractions afforded by the new reservoirs
of the CRSP units and projects.

Water from the Dixie Project will improve and stabilize economic con-

ditions in southwestern Utah.

Water diverted from Lake Mead for the Southern Nevada Water Project
will improve and stabilize economic conditions in southern Nevada by pro-
viding supplemental municipal and industrial water to the rapidly expand-
ing urban area in Clark County in southern Nevada. In addition, water
Wwill be provided for the potential development of Eldorado Valley south-
west of Boulder City, Nevada.

Water diverted from the Colorado River below Davis Dam for the Fort
Mchave, Chemehuevi, and Colorado River Indian Reservations will improve
and stabilize the economy of the Indian Reservatiomns.

Water salvaged along the lower Colorado River by the channelization
P?Ogram and the eradication of phreatophytes along the lower Colorado
River would improve and assist in stabilizing economic conditions in the
Lower Colorado River Basin by providing additional water supply for use
throughout the area.

Water diverted from Lake Havasu for the Central Arizona Project will

+ . .
fyablllze the water supply for the Phoenix and Tucson areas and reduce
‘he ground water mining to these areas.

D. Current Proposals

o .The current proposals include an additional 676,000 acre-feet of de-
¢tions of which 240,000 acre-feet would be for municipal and industrial

20
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uses and the balance for irrigation projects. The irrigation projects
Jocated mostly in Colorado would add another 146,000 acres of new land
to the presently irrigated acreage and, although the overall economic
impact has not been assessed, the effect would be similar to the re-
sults obtained from other projects in the Upper Colorado River Basin.

The municipal and industrial uses include 102,000 acre-feet to sup-
ply a coal-burning electric plant on the shores of Lake Powell, some
transbasin diversions, and some inbasin uses.

21
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PART V. BASIC STUDIES

A. ObJjectives

Studies of past and future effects of storage and irrigation proj-
ects on the quality of water downstream depend primarily on records of
streamflow and quality of water collected before the project was con-
structed as well as afterward. Many projects were built before the need
for antecedent data was recognized, and as a result data adequately de-
fining the effects of existing projects are rare.

The primary requisites for a comprehensive quality of water study
of an irrigated area are inflow and outflow measurements of both quan-
tity and quality of water. Each gaging station and quality sampling site
is expensive to install and maintain, SO with limited funds available
care must be exercised in the selection of special study areas. If gag-
ing stations are already in operation, these are used with the addition
of quality sampling. If gaging stations do not exist, funds are advanced
to the Geological Survey through a cooperative program to install and
maintain stations and to collect and analyze the water samples.

A meaningful study should be based on a period of at least 4 to 10
years on the smaller or well-defined basin areas with the length of
period partly dependent on how stable the irrigation practices are. It
must be recognized that each area will have a different effect on water
quality. To reflect the effect of continuing development in larger ba-
sins, studies will need to be continued for a long period.

The studies in the basin thus far have been limited to a comparison
of the total dissolved solids in the inflowing water and the return flow
water. No attempt has been made to determine losses of water or total
dissolved solids by deep percolation, to detect underground aquifers that
might be augmented with return flow, or to evaluate changes in chemical
characteristics (other than dissolved solids) resulting from development.

Studies prior to irrigation would be helpful, but they have not been
made in most areas, so comparisons must be made when new land is added or
lew storage is made available. A study is now underway for the Seedska-
?ee Project area. This will give a comparison between "pbefore" and "after"
irrigation conditions since only the land in an experimental farm is pres-
ently irrigated on the Seedskadee Project.

) Favorable salt balance conditions exist when the amount of dissolved
S0lids carried off the land by irrigation return flows is equal to or
%Zeatﬁr.than the amount carried to the land by irrigation water. The
rerm pickup of dissolved solids from irrigated lands” as used in this
Sa?zrt applies to dissolved solids picked up in addition to favorable

balance conditions. '
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gtudies conducted thus far indicate that there is much variation in
the amount of pickup from irrigated land. For comparison the analyses in
this report are based on values of zero and 2 tons per acre pickup from
new irrigated land. The results of both analyses are shown in Table
No. 19. It is assumed that no additional pickup will result from the
addition of supplemental water to presently irrigated lands.

B. Key Stations

The study period for the 1963 report was from 1941 through 1958,
inclusive; the period for the 1965 report was extended an additional 3 oo
years through 1961, the 1967 report includes data through 1964, and the Lo
present report includes an additional 2 years through 1966. Both flow P
and quality records are available for this extended period.

Quality of water and flow records are generally available for the
18 stations selected for this study of the Colorado River Basin. When Lo
records were not available, they were developed by corollary studies
from which data for the periods of missing records were estimated. !{z;

Figure No. 1 indicates the location, and the following descriptions
sumarize records for the period of study. Figure No. 12 shows the avail-
able flow and quality records of the key stations for the period 1941-66.
Basic records used in this report were selected from those obtained by
the Geological Survey under a continuing program for collection of water
records. Part of the data collection program is supported by funds
transferred by the Bureau of Reclamation to the Geological Survey.

To simplify tabulation, monthly values of flow and total dissolved
solids as shown in Tables 1 to 18 have been rounded to the nearest 1,000
except for concentration values. This rounding resulted in some differ-
ences between the recorded and the computed monthly concentrations when
the flows were often below 1,000 acre-feet and the loads below 1,000
tons. For example, in the San Rafael and Duchesne drainages and on the
Green River near Greendale during the filling of Flaming Gorge Reservoir,
some of the flows are less than 1,000 acre-feet per month; hence, some
monthly values of concentration shown in the tables differ from those
aEltually recorded because of the method of rounding. Similarly, minor
differences from published data in monthly concentrations occur in iso-
lated instances in the flow and quality tables for the other stations.

th A brief resume of the source and method of derivation for each of
‘e records of the stations shown on Figure No. 1 and in Tables 1 to 18,
inclusive, follows:

1. Stations with Complete Records

i
s,
1
b

th Records of flow and water quality are available for nearly all of
€ 1941-66 period for the Green River at Green River, Utah (Table No. 5);

e M A 4
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Colorado River near Glenwood Springs, Colorado (Table 7); Colorado River
near Cameo, Colorado (Table No. 8); Gumnison River near Grand Junctionm,
Colorado (Table No. 9); Colorado River near Cisco, Utah (Table No. 10);
and San Juan River near Bluff, Utah (Table No. 12). Minor extensions
only were needed to £i11 in short periods of records for a few of these

stations.

5. (Green River near Green River, Wyoming

Flow records are available at this station (Table No. 1) from April
1951 and quality records from March 1951. The records have been extended
back to 1941 by correlation with nearby stations.

<
3. Green River near Greendale, Utah, and near Ouray, Utah

Flow measurements or comparable data are available for the Green
River near Greendale (Table No. 2), but chemical quality data are avail-
able only for the years 1957 through 1966, inclusive. Flow measurements
near Ouray, Utah (Table No. L), are available for the 1948-September 1966
period, but quality records are limited to the years 1951, 1952, and 1957
through September 1966. Extensive correlations with other available rec-
ords on the Green River system were employed to develop the estimates
shown herein for both streamflow and dissolved solids.

4. Duchesne River near Randlett, Utah

Flow records have been obtained continuously since 1943 and quality
data are available for 1951 and 1957 through 1966 (Table No. 3). Corre-
lations with other stations in the Duchesne River system were employed
to estimate the data for the missing periods.

5. San Juan River near Archuleta, New Mexico

Flow and quality load data presented are a combination of measure-
ments obtained near Archuleta and at Blanco, New Mexico, with some ad-
justments and correlations for the period 1945-66 (Table No. 11). Cor-
relations were employed to estimate the data for 1941-L5.

6. San Rafael River near Green River, Utah

Correlations were used to estimate flow at this gage from 1941 to
1945 after which measurements of flow were taken (Table No. 6). Quality
sampling was begun in 1946 and is complete for the remainder of the study
Period except for 1950. Extensions of available data provided satisfac-
tory estimates of the guality load for the missing years.

T. Colorado River at Lees Ferry, Arizona

o This station has complete flow records available for the study pe-
iod but lacks quality of water measurements for 1941, 1942, 1946, and
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1947 (Tsble No. 13). Load data for these years were estimated by exten-
sive multiple correlations using data for the Colorado River near Cisco,
Utah, and near Grand Canyon, Arizona; the Green River at Green River,
Utah; and the San Juan River near Bluff, Utah.

i

'
Ii

8. Colorado River near Grand Canyon, Arizona

Discharge measurements are available for the period of study and
chemical quality records are available except for the period December
1942 to August 1943 (Table No. 14). Loads for the period of missing rec-
ords were estimated from records at upstream stations.

9. Virgin River at Littlefield, Arizona

Discharge measurements were obtained for the study period but gquality
data are aveilable only from July 1949 to December 1966. Detailed corre-
lations were employed to estimate the data for the missing period (Table
No. 15).

10. Colorado River below Hoover Dam, Arizona-Nevada

Discharge and quality records are available for the 1941-66 period
(Table No. 16), except for the period November 194k to September 1950
when these quality data are based on specific conductance analyses only
for intermittent intervals.

11. Colorado River below Parker Dam, Arizona-California

Discharge measurements for the study period are included in records
of the Geological Survey. Quality data have been obtained since July
1941 by the Metropolitan Water District of Southern California at the
Lake Havasu Intake Pumping Plant and are published in its Report No. 815
dated November 1963 for the July 1941 through September 1963 period. The

months of missing record were obtained by correlation. Monthly records
of the chemical analyses of constituents for July 1941 through December
1966 were obtained from the Metropolitan Water District of Southern
California (Table No. 17).

12. Colorado River at Imperial Dam, Arizona-California

Oet Discharge figures are available for the study period. Those from
M‘g?er 1942 through September 1960 are based on the combined records
}Scharge obtained at gaging stations on Colorado River at Yuma, All-
erican Canal near Imperial Dam, Gila Gravity Main Canal at Imperial
> Yuma Main Canal at Laguna Dam, and North Gila Valley Canal at Laguna
1 less that of Gila River near Dome, Arizona. Records after September
m §re based on the combined daily discharge of Colorado River passing
Perial Dam and at gaging stations on All-American Canal near TImperial
and Gila Gravity Main Canal at Imperial Dam.
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Quality data for the period January 1941 to 1943 were obtained from
the U.S. Department of Agriculture salinity laboratory at Riverside, Cali-
fornia, and the remainder, 1943 to 1966, were obtained from U.S. Geolog-
ical Survey Water Supply Papers and provisional records and are based on
data for the Yuma Main Canal below the Colorado River siphon (Table No. 18).

C. Analyses

Published quality of water records consist of a combination of stream
discharges with chemical analyses of stream water samples collected at more
or less regular intervals. The reliability of the records depends on the
accuracy of the streamflow records, the frequency of collection and repre-
sentativeness of the samples, the stability of the samples during the stor-
age periods prior to the making of the analyses, the completeness and ac-
curacy of the individual analyses, and the manner in which the individual
samples are combined before analysis to represent increments of stream
discharge.

Most of the water analyses forming the basic data for the chemical
records in this report were made in the laboratories of the Geological
Survey at Washington, D.C., Albuquerque, New Mexico, and Salt Lake City,
Utah, using standard procedures, by chemists specifically trained in water
analysis. During the 26-year period considered there were numerous changes
in laboratory techniques and procedures, mostly due to introduction of new
instrumental methods. New procedures were adopted only after careful in-
vestigation to insure results consistent with those obtained previously.
Some of the quality of water records are based on analysis of samples by
Bureau of Reclametion laboratories. Bureau of Reclamation results and
methods have been checked by the Geological Survey to insure comparable
records. Analyses by the Metropolitan Water District have been made by
standardized procedures and appear to be comparable with analyses by the
Geological Survey. It is probable that errors in the load computations
due to errors in the analyses are less than those due to changes in the
samples upon storage, inaccuracies in sampling, or inaccuracies in the
determination of stream discharges.

D. Studies of Certain Areas

Special quality of water studies have been made in a number of irri-
gated areas to determine storage and irrigation effects on water quality.
Sufficient quality data have been collected by the Bureau of Reclamation
in two of these areas to indicate trends.

L. Eden Project
th Quality of water data were collected in the Eden Project area before
& Colorado River Storage Project Act was passed in 1956. Data are
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FEden Project, Wyoming

L 27

i Ac.-ft. flow Differ- Irrigated Tons/
Year or tons T.D.S. Inflow Outflow ence acres acre
1955 A.F. 51,200 17,500 33,700
Tons 8,200 53,900 45,600 8,700 5.2

1956 A.F. 50,300 3,600 46,700
Tons 7,000 49,500 42,500 8,600 5.0

1957 A.F. 46,100 . 13,400 32,700
Tons 6,400 75,500 69,100 10,500 6.6

1958 A.F. 65,000 23,500 41,500
Tons 9,500 81,300 71,800 12,900 5.6

1959 A.F. 40,600 11,700 28,900
Tons 6,700 57,300 50,600 13,000 3.9

1960 A.F. 28,600 4,900 23,700
Tons 5,200 35,900 30,700 12,700 2.4

1961 " ALF. 29,100 3,300 25,800
‘ Tons 4,600 28,400 23,800 12,000 2.0

1962 A.F. 59,900 5,300 54,600
Tons 9,300 37,300 28,000 14,100 2.0

1963 A.F. 53,400 12,200 41,200
Tons 7,600 51,300 43,700 13,500 3.2

196k A.F. 57,800 15,800 42,000
Tons . 8,200 60,800 52,600 13,800 3.8

1965 A.F. 59,900 19,700 36,200
Tons 7,000 70,400 63,400 14,700 4.3

1966 ALF. 60,500 2k ,600 35,900
Tons 9,400 80,200 70,800 14,400 L.9
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available for the 12 years 1955-66 covering the development period. The
amount of dissolved solids (as measured in Big Sandy Creek) picked up

from project lands has varied considerably over the years, being high the
first 4 years, low the next 4 years, slightly higher the next 2 years,

and higher the last 2 years. There has also been a variation in the num-
ber of acres irrigated, in the available water supply, and in the dissolved-
solids increases as new land is brought under irrigation. Leaching of the
more soluble salts from newly irrigated land takes place rapidly. As time
passes the amount of material leached decreases until a balance is achieved
between salt buildup and leaching rates. For example, during the L years
1958 through 1961, irrigated acreage was relatively constant. If, during
the first 2 years, it is assumed that initial leaching was taking place,
then the last 2 years may represent the normal dissolved-solids pickup of
about 2.2 tons per acre for these irrigated lands. This pickup may be
low, however, because during both 1960 and 1961 only a little runoff was
available to flush accumulated salts into Big Sandy Creek. The increase

in the years 1964-66 is believed principally due to leaching of salts
accumulated during the drouth years, addition of some new lands, and in-
crease of return flows due to higher moisture content of the soil.

The results of this study, shown in the accompanying table, involve
some complications. Drainage from some of the irrigated land does not
reach Big Sandy Creek but is consumed by nonbeneficial vegetation. Some
losses in return flow occur between the irrigated area and the measuring
point on Big Sandy Creek. On the other hand, salt pickup from nonirri-
gated lands between the irrigated area and the measuring point on Big
Sandy Creek are reflected in the records. The measured pickup of salts
from the irrigated land would undoubtedly be greater if the total amount
of return flow were included, but this is offset somewhat by the pickup
from the above mentioned nonirrigated areas.

The Eden Project has had poor drainage which has resulted in salt
accumulation. The construction of drains relieved this situation and
caused the accumulated soluble salts to leach into the streams. The val-

iei'by years for the 12-year period are tabulated in the accompanying
able,

. Collection of data should be continued for a few years during which
iCreages irrigated are relatively constant to further determine the trend
0 salt pickup and whether possible errors in quality or flow measurements
ave unduly influenced the conclusions.

2. Florida Project

Construction of the Florida Project was completed in 1965. The Lemon
rvoir on Florida River regulates the flow of the river for irrigation
9,450 acres of land including 5,730 acres not previously irrigated and
»120 acres in need of supplemental water.

ReSe
of 1
13
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In order to obtain quality information under preproject conditions,
flow and quality data were collected at several points in the Florida
Project area beginning in 1958. A study has been made of these data for
the period 1958-63 to show the effect irrigation of these lands has on
the quality of return flows leaving the project under the condition of
no storage.

An attempt was made in this study to measure the effect of irriga-
tion in the Florida area on the quality of water in the Animas River be-
jow its confluence with the Florida River. It was found that the differ-
ence in concentration, however, is scarcely discernible and is within the
1imits of error of measurement of both flow and quality.

Florida Project, Colorado

. Pickup Loss
Ac.-ft. Differ- (tons/ (tons/

Year or tons Inflow Outflow ence acre) acre
1958 A.F. 99,300 90, 360 9,L4L0

Tons 14,315 15,470 +1,155 0.08
1959 A.F. 28,260 14,300 13,960

Tons 4,900 4,365 525 0.0k4
1960 A.F. 73,130 60, 600 12,530

Tons 10,600 11,730 +1,130 0.08
1961 A.F. 58,490 41,430 17,060

Tons 9,100 8,970 130 0.01
1962 A.F. 67,070 48,470 18,600

Tons 10,220 10,220 0 0
1963 A.F. 45,800 33,750 12,050

Tons 7,689 7,100 789 0.06

From the sbove tabulation it is apparent that there has been a very
small amount of pickup measured in the river downstream from the project.
The concentration of total dissolved solids in the inflowing water ranges
from 0.14 to 0.17 ton per acre-foot, and that of the outflowing water
ranges from 0.17 to 0.30. About 13,720 acres were irrigated prior to
construction of the project facilities.

. The full irrigable acreage (13,720) was used in computing the pickup
in tons per acre, even though some land was irrigated only once a year;
therefore, the apparent losses of salt and the extremely low pickup may
be due to lack of sufficient water to insure leaching.

. Irrigation has been practiced for many years in the Florida area
;ibout adverse effects because of the extremely good water and the good
Tainage conditions.

The Florida Project soils and the adjoining Pine River Project soils

a . .. LS
Sri‘naturally low in salinity and alkalinity, and the amount of dissolved
Olids removed from *hese projects is about equal to the amount deposited.
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Very little increase in dissolved-solids pickup is expected when the ex-
panded project goes into full operation.

The studies described above afford some support for the assumptions
set forth earlier in the report that a pickup range of from zero to 2 tons
per acre is indicated for irrigated acreages after the initial leaching.
The pickup on the Florida Project is negligible and that on the Eden Proj-
ect will probably stabilize a little above 2 tons per acre.

Considerable variation in the effects of irrigation return flow on
vater quality is to be expected. Differences arise due to the size of
the irrigated areas, the number of times the return flow is reused, prop-
erties of the soils and drainage area, number of years land has been irri-
gated, nature of aquifers, rainfall, dilution, temperature, irrigation
methods, storage reservoirs, vegetation, and type of return flow channels.

Consumptive use and return flow studies are now being undertaken by
the Bureau of Reclamation on existing projects in small, closely con-
trolled areas. With a small additional expense, it has been possible to
obtain quality data and thereby determine the effect of irrigation on wa-
ter quality. The study areas are purposely being held small to achieve
better control, but they will be as representative as possible of exist-
ing projects. The results pertaining to the quantity of return flow will
be very helpful in estimating effects on water quality of return flows
from larger areas where measurement of inflow and outflow is not always
possible or practical.

Special studies in other areas in the basin will be undertaken from
time to time to determine water quality conditions, and studies of proj-
ects such as Florida and Eden will be repeated or continued in order to
evaluate changes with time. The more complex areas will be considered
for investigation at a later date when sufficient funds are available
to carry out meaningful studies. Projects in this category include the
Grand Valley and Uncompahgre Projects in Colorado and possibly some di-
rect diversion projects along the Colorado River below Hoover Dam, such
as Palo Verde Valley and the Colorado River Indian Reservation. An im-
Portant consideration in quality studies is measurement of return flow.
If the return flow can be measured and its quality determined, the water
and salt budgets can be computed because the inflow is nearly always
8aged and its quality easily determined.

ke Two areas now being monitored for irrigation effects are the Seed-
U1dee Development Farm and a block of about 700 acres of land within
€ Grand Valley Project. The Grand Valley area is partially isolated
ui}mtural washes and drained sufficiently to permit sampling and meas-
mfng of return flows. Sampling began during the 1966 irrigation season,
t the results are not significant enough to indicate a trend.
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3. Chemical Quality of the Colorado River below Lees Ferry

The discharge-weighted average concentration of dissolved solids in
the water from the Colorado River at Lees Ferry for the 1941-62 period
is a function of the river discharge. This relation is shown on Figure
2. However, since 1962 this relation has been affected by storage of wa-
ter in Iake Powell. The concentrations of dissolved solids at lees Ferry
were higher than would have been expected without storage during the first
3 years of regulation and were lower then expected during the ensuing 2

years (1966-6T).

By adjusting the discharge at Lees Ferry for storage in Lake Powell
beginning with the 1963 water year, the dissolved-solids concentration
that would have been expected without storage was obtained from the es-
tablished dissolved-solids discharge relation. The following tabulation
shows the measured and adjusted discharges and measured and expected
vweighted average dissolved-solids concentrations for the Colorado River
at lees Ferry for the period 1963-67. (The data for 1967 is preliminary.)

Colorado River at Iees Ferry
Dissolved solids

Expected Actual Discharge
Calendar Tons per Tons per (million acre-feet)
year P.p.m. acre-foot P.p.m. acre-foot Adjusted Actual
1963 825 1.12 935 1.27 i, 9L 1.38
196k 675 .92 - 810 1.10 7.68 3.2k
1965 485 .66 575 .78 15.15 11.59
1966 675 .92 515 .70 7.60 T.74
1967 650 .88 620 8L 8.45 7.56
P.p.m. = parts per million (equivalent to milligrams per liter

at these concentrations).

) The data from the above tabulation plotted on Figure 2 show that dur-
ing the filling of the reservoir (1963-65) the measured concentrations of
dissolved solids in the water released from the reservoir were greater
than would have existed without the storage. However, during 2 years of
withdrawing water from storage, 1966-67, the measured concentrations were
less than the expected.

. The concentration in all years subsequent to the start of regulation

1s influenced by the concentration of the water already in storage and

t¥e degree of stratification in the reservoir, as well as runoff condi-
ilmm in the given year. Thus the concentrations at Lees Ferry in 1963,
82&% and 1965 were somewhat higher than would have been expected without
Qeorage_because of initial storage of water of higher than average con-
ofntratlons in 1963, relatively low runoff in 1963 and 196k, and release

water of higher than average concentration as a result of stratification.

31




10

T T g T T -
A LS ERASE AR T EEEHHE O il 1 -
me T T A - T = i = " ) o EE
ERibah , i i : S I \ i ] 25 P
ik L T e RERRER NI _ AR At 1
w ] mx B - | an 1] B 1 1171 T1 m ! Aﬁ « 111 T
2508 SEFEL AEa N 3 v A e g HH SRIEEEREE o § i 1 H b - SR
BRI T R S EECpEREFMm IRl saNe ; + i Fr-HH =3
ST SR 55 ihis HiTH T EgsS Hi it Hil i : - ==
fi B EBEa it SEtiEERaR=E ) T 1 EginsceaREdERROER
“Ay : S HH 3 H T T ; g ! : i SRRSERRRS 8 8
i SfjREs ks H HH EEEE (111150 dsanaca bR} i H T I AT @
i it + E EREI.
3 [k diifanyepeascans il L Bl T
07 » ‘1‘ n i insas gudns pa i 1 25 gExas — |- I B vm\ -. 4 \\ M .Ml.-w
ﬂ..hoA i H sissitansasaptfa oL T R e e R D BT 1 RO L T R
' M%w;u‘( H- 8 i i I \Hl 4l unSadel ASEARES HHAEA H L] \\W [ 1 H b . 1 Mw‘lwﬁ\‘
1 F4137] a1 e Y = 8 ¥ o~
%lﬂx s rapstrareREaOpE jljaiprasacasas i T LR R R R ERE R R X
0G i H i ssek il =Rl i : 3
= & 2 dlasuna T ! . e &
wi= 2 1 B , : ] s e
GA H1 H . A 1 1 T n .
Ik HiH g i naesuusgunEs N 1
=W i - - ¢ 1] i - THH &
wZ Y[ v auanas i N | il 11 RERERS -
VES‘”” AREARgRRaNRAN [ 1 1 ] t b N Eas I
aot) X { 3 H- A0 4 .2
54 SRR il e aty i C ] - gle 3 N
e i i H g ek is: Mo ehaa fiifiee=s 2a= iet ! i =& o
3 = i R 19 3T R s 6 Y Vit H h i HH -1
Vg iy i h o aE 111 N i 5 A °
20 fissesspcanagi N i & T T s
< ge A R il :
_W..SN ] F H T . A i W HHETT Ras IN
o H AT an 4 AREES ! | i B ©
wo . - saau #h . i P
i o HiHEH g R it ESSEESE EEEEES’ HEE i : SRR
wa R 8 - H Saap 52 r. T £ HEHE D Sind w i ‘,ym‘ 1o
Lashd: 7 T . ; ifjsactss
mmm HiEHH o el HoH T H HisHine X 3agasd 8 L 11H4

B
|
I

RELAT
AND

1 - 4 - - —+—r—t—{
3 THHE = - b H H - 1 e
i t feeafp=sEase H HHH T L H EERE! T~
than daShRae RS QEm s it H . = H R i SEefTooEcoESS
g HslEabs sskadinng i H H-HA T
T

1
ot
P

i
T
/
T
s
T
T
T
T
T
t
T
R
4
]
S




BASIC STUDIES

The rather large reduction in outflow concentration occurring in
1966 resulted from the diluting effect of the unusually high inflow of
dilute water during the spring runoff period of 1965.

The increase in concentration of outflow water in 1967 resulted be-
cause total inflow and the ratio of spring inflow to total flow in both
1966 and 1967 was lower than in 1965.

, The effects of evaporation and chemical precipitation due to Take
Powell cannot yet be clearly evaluated.

Experience is too short at this time to define a concentration-
discharge relation at Lees Ferry subsequent to the closing of Glen Canyon
Dam. In fact, one should not expect a close correlation between concen-
tration and discharge at Lees Ferry. There will always be a lag in the
response of concentration of outflow water at Glen Canyon Dam to inflow
conditions due to storage and stratification in the reservoir. This is
borne out by experience below Hoover Dam.

The salinity of the Colorado River at several points below Lees Ferry
varies from year to year (Figure 3). The salinity of the river at Grand
Canyon for 1963-64 increased considerably owing to the effect of the ex-
tremely low flows at Lees Ferry; the highly concentrated water from Blue
Springs on the Little Colorado River contributed a larger proportion of
the total flow during this low flow period. The salinity data for the
D riod of record, 19h1-66, show increased concentrations downstream to
Imperial Dam. These increases are caused in part by salt inflow from ir-
rigation returns, springs and seeps, solution of salts, and effects of
concentration by evaporation of water in the reservoirs.

E. Effects of Impoundments

1. Flaming Gorge Reservoir

Quality of water in the reservoir.--In October 1966 water quality
samples were collected at the surface, bottom, and seven intermediate
Points from each of six sites in the reservoir (Figure 4). Some addi-
tional data are available from two sites in the reservoir for March 1967
a§d from three sites for September 1967. The approximate dissolved-solids
d}“ﬂibution in the reservoir during these sampling times 1is shown in
F%@HES 5 and 6. There are not enough data available to define the annual
%lmnOlogical cycle of the reservoir. However, these data do give some
?ﬁiCation of the movement of water through the reservolr during differ-

Ot times of the year.

196 The measured load of dissolved solids in the reservoir on October 1,
r6, was about 1,850,000 tons. This figure was computed, using the data
Ol the six sampling verticals and area capacily curves. In order to
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BASIC STUDIES

get an idea of initial leaching and storage, a theoretical load as of
October 1, 1966, was also computed, using available inflow and outflow
data. This theoretical load which represents the amount of dissolved
solids contributed to the reservoir from runoff only was about 1,050,000
tons. The data used to arrive at the above figures are not seasonally
continuous and they cover only a short period of time (1957-66). The
chemical quality of the major inflowing tributaries (Green River at Green
River, Wyoming, Blacks Fork at Little America, Wyoming, and Henrys Fork
at Linwood, Utah) has been measured since 1952, but the outflow at Green-
dale has been observed only since 1957 after construction began. The re-
lationship used to estimate unmeasured inflow is not precise. For these
reasons the figures should be considered as estimates only. The differ-
ence of 800,000 tons between the measured load and theoretical load rep-
resents the estimated amount of dissolved solids added by leaching since
closure of the reservoir.

The chemical composition of the water in the reservoir on October 1,
1966, was found to be very uniform. The dissolved ions showed an increase
in concentration with depth, but the ionic ratios were relatively con-
stant regardless of depth or concentration. The major ions in solution
are calcium and sulfate. Calcium and magnesium ranged from 64 to T2 per-
cent of the dissolved cations and sulfate comprised 53-65 percent of the
dissolved anions.

Quality of inflow waters.--The major inflow to the reservoir is from
Creen River which contributes T0-95 percent of the water, but only 55-65
percent of the inflow load of dissolved solids. Because of their higher
concentration of dissolved solids, Blacks Fork and Henrys Fork contribute
a higher percentage of the dissolved-solids load than they do of water.
Figure 7 shows the range in chemical character of the water in the reser-
voir on October 1, 1966, and the average chemical composition of the out-
flow and the major tributaries during 1966.

The minor tributaries contribute less than 10 percent of the total
inflow to the reservoir and account for less than 15 percent of the total
incoming load. The streams draining into the upper part of the reservoir
above Henrys Fork are mostly intermittent. The total amount of water they
contribute is small, but they are high in dissolved-solids content. Carter
Creek, Cart Creek, and Sheep Creek, which drain into the lower section of
the reservoir from mountainous areas, contribute larger amounts of water
but are more dilute. During a high flow period in June 1967, the discharge
of the minor tributaries was measured and water quality samples collected.
Data from these samples are shown on Table A.
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BASIC STUDIES

Table A
Quality data of minor tributaries to Flaming Gorge Reservoir
Dissolved Predom- Predom-

Discharge solids res- inant inant

Stream (c.f.s.) idue (ppm) cation anion
Bitter Creek 66.3 1,040 Na S0y
Little Firehole Canyon 0.1 5,310 Na SlUN
Middle Firehole Canyon <0.1 3,100 Na S0y,
Summers Dry Creek 28.7 381 Na HCO3
Sage Creek 1.5 1,510 Mg SOy
Currant Creek 2.9 566 Ca HCO3
Upper Marsh Creek 0.1 961 Na SOy,
Middle Marsh Creek 0.1 996 Na SOy
Spring Creek 0.6 1,080 Na SOy
Birch Spring Draw 18 2,340 Na SOy
Sheep Creek 26.4 290 Ca SOy
Carter Creek 300 L2 Ca HCO3
Dutch John Draw - 0.1 518 Ca HCO3
Cart Creek 46.8 60 Ca HCOZ

Tnitial effects of closure on the Green River downstream.--The clo-
sure of Flaming Gorge Dam has been too Tecent (November 1962) to allow a
statement as to its ultimate effect on the chemical gquality of the water
downstream. Data for the first 4 years since closure indicate an initial
increase in the average dissolved-solids concentration of the water at
GCreendale. The highest weighted average dissolved-solids concentration
occurred in 1963 when a minimum of water was being released as the reser-
voir filled. During the next 3 years (196L4-66) the amount of water re-
leased was larger but the annual outflow at Greendale was still less than
the annual inflow. The annual weighted average dissolved-solids concen-
trations were less than in 1963 but greater than during the 6 years pre-
ceding closure (Figure 8). Information is not available on the chemical
quality of the water below the reservoir prior to 1957 when construction
of the dam began. Construction operations from 1957 to 1962 probably had
some effect, and the concentration and load of dissolved solids in the
Green River prior to the beginning of construction may have been slightly
different from that for the 1957-62 period.

Although the average dissolved-solids concentration of Green River
below the reservoir has increased, the seasonal fluctuation in concentra-
tion and chemical character is considerably less than it was before clo-
sure of Flaming Gorge Dam. The reported annual maximum concentration
has shown no significant increase or decrease for the period of record.
H?Wever, the annual minimum concentration has been considerably higher
since 1963 (Table B). The annual range in dissolved solids was as much
as 630 p.p.m. and the annual maximum dissolved-solids concentration was
W to §.2 times the annual minimum. For the period 1963-67, after clo-
Sure, the annual maximum dissolved-solids concentration has not exceeded
the annual minimum by more than 1.7 times. Prior to 1963 the water varied
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BASIC STUDIES

from a sulfate type during most of the year to a bicarbonate type during
the spring runoff season. The water below the reservoir is nov a calcium
sulfate type throughout the year. Figure 4 shows the range in chemical
composition of Green River at Greendale before and after closure.

In 1968 semples will be collected from the same sites that were sam-
pled in October 1966. These data should give valuable information on
changes with time in the chemical characteristics of water stored in the

reservoir.

However, additional data need to be collected throughout the year to
precisely define the type of limnological cycle which occurs in the reser-
voir. A longer term record than presently available 1is needed on the in-
flow and outflow loads to accurately determine the effects of Flaming
Gorge Dam on the downstream sections of the Green River.

2. Lake Powell

Water quality studies were started by the Bureau of Reclamation at
Lake Powell in January 1965 as the lake was approaching inactive storage
level. The program is to collect and analyze water samples four times a
year at seven different locations. January, May, July, and October are
designated as the months of collection and in addition samples are taken
once a month at the mouth of Wahweap Creek. The samples are taken at
50-foot intervals to the bottom of the lake. Results of the sampling
for 1966 are shown on the accompanying isohaline graphs.

The graphs show that for any point in the reservoir the salt concen-
tration increases with depth. There is also a decrease in concentration
near Qak Canyon, showing a dip in the curves. This is believed due to
the influence of the less concentrated flows of the San Juan River enter-
ing about 7 miles above Oak Canyon. The January graph shows the concen-
tration near the surface of the reservoir increasing toward the upper end
of the reservoir. As the high flows in May with less concentration enter
the reservoir, the higher concentrated water above Bullfrog becomes di-
luted. In July and on through October concentrations once again increase
Upstream due to the inflow of more highly concentrated water from the
Colorado and Green Rivers during the summer and fall seasons.

The graphs also indicate that the less concentrated water is passed
on through the powerplant penstock and on down the river.

F. DNonagricultural Sources of Salinity

. Inspection of the flow and quality records reveals that along certain
Seaghes of the Colorado River there are large increases in the dissolved-
°lids 1oag that cannot be attributea to ilrrigation. Some of this

L3
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BASIC STUDIES

increase is due to saline springs and wells in the Upper Basin (Tables
C and D) and nonirrigated tributaries above Lake Powell, and some is con-
tributed in the reaches Lees Ferry to Grand Canyon and Grand Canyon to

Hoover Dam.

During 3 consecutive years (1949-51) when there was very little in-
crease in water discharge between Lees Ferry and Grand Canyon, the
dissolved-solids load increased asbout 1.3 million tons each year. During
1941 the discharge increased by about 1 million acre-feet, but the load
increased by only 2 million tons. In 1952 the discharge increased by 0.2
million acre-feet and the load by 2.2 million tons. With the exception
of these 2 years the annual increase in dissolved-solids load during the
26-year period has ranged from O.5 million tons to 1.8 million tons.

In 1962 runoff of 1k.k million acre-feet at Lees Ferry increased by
400,000 acre-feet at Grand Canyon and the dissolved-solids load increased
by half a million tons. By contrast, during the filling of ILake Powell
the following year, only 1,384,000 acre-feet was recorded at Lees Ferry
and the increase in flow at Grand Canyon amounted to 246,000 acre-feet,
but the dissolved-solids load still increased by more than a half million
tons. Likewise, with a small flow in 1964 the dissolved-solids load in-
creased by nearly 900,000 tons.

large amounts of dissolved sclids also are added to the Coloradoc
River between Grand Canyon and Hoover Dam. This does not result entirely
from the solution of material in the bed of Lake Mead, but definition of
specific sources along this reach of the river is difficult.

Past records also indicate an increase in salt load in the ILake
Powell area above Lees Ferry and below the Green River, Cisco, and Bluff
stetions. Torns and oihers (1965, p. 20) presented estimates of dissolved-
solids loads in this river reach based on the period 1914-57 adjusted to
1957 conditions of development. Unaccounted inflow of dissolved solids
in this reach amounted to about 5 percent of the load at lees Ferry. Al-
though the data in the tabulation on page 4G represent a different base
Period than used elsewhere in this report, they are sufficiently compar-
gble to indicate the magnitude and relative importance of various sources
of dissolved-solids inflow to Lake Powell.

L6




BASIC STUDIES

Table C
Mineral and Saline Springs
Upper Colorado River wmmeW\
v Concen- Total dissolved
S0 Concen- tration solids Flow
Flow L cl tration (tons/ Tons/ Tons/ (ac.-ft./
Spring and location (c.f.5.) (eg./1.) (ng./1.) (mg./1.) ac.-ft.) day year year).
Castle Creek Spring near Moab, Utah 0.245 1,290 1,460 4,390 6.0 2.9 1,060 177
Onion Creek Spring near Moab, Utah 0.122 1,830 4,000 9,120 12.4 3.0 1,100 88
Cold Kendall Spr. nr. Kendall

Ranger Sta., Wyo. 1.400 1,300 1 2,100 2.8 7.9 2,880 1,014
Ragen Spring on Muddy Cr. west of

Ft. Bridger, Wyo. 0.089 1,620 3,380 9,210 12.6 2.2 800 o
Dotsero Sprs. 1.5 mi. west of Dotsero,

Colo. 17.000 w 450 5,800 10,700 1k4.5 500.0 182,600 12,308
Glenwood Sprs. area, Glenwood Sprs.,

Colo. 18.000 1,150 10,000 18,900 25.5 919.0 335,000 13,032
Steamboat Sprs. at Steamboat Sprs., v

Colo. 1.4k00 | 615 1,400 23.4 8,500 1,014
Lithia Spring, Steamboat Sprs., m :

Colo. 0.022 460 1,350 0.3 110 16
Piceance Creek Spring, Meeker, Colo. 0.022 4oL 632 0.2 T2 16
Trimble Hot Spring, Durango, Colo. 0.066 . 1,010 2ho 0.1 36 48
Pagosa Hot Spring, Pagosa, Colo. 2.300 , 1,500 173 ! 20.0 7,300 1,665
Pinkerton Hot Spring, Durango, Colo. 0.500 635 1,010 5.0 1,820 362
Yellow Creek Spring, Rangely, Colo. 0.089 . 58 750 | 2.3 840 64
Ridgway Hot Spring, Ridgway, Colo. 1.000 1,460 103 | 7.0 2,550 24
Paradise Hot Spring, Dunton, Colo. 0.111 134 2,800 W 1.7 620 80
Big Sulphur Spring, Meredith, Colo. 0.333 1,390 1 M 2.0 730 241
Arsenic Spring, Crystal Mining Camp 2.000 1,350 2 ¢+ 11.0 4,000 1,448
Coal Mine Drainage, Oak Creek, Colo. 0.666 1,960 4 6.2 2,260 482
Seepage to Big Sandy Cr., Farson,

Wyo. 0.133 . 3,340 37 , .0 130 96

Total 45,598 1,516.2 553,008 32,939

1/ List of springs limited to those with T.D.S. concentrations in excess of 2,000 mg./1.
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BASIC STUDIES

Dissolved-solids load

Percentage
Thousands of Colorado
of tons River at

. Strean per year lees Ferry
Colorado River near Cisco, Utah 4,120 L7.7
Green River at Green River, Utah 2,652 30.7
gen Rafael River near Green River, Utah 190 2.2
Dirty Devil River near Hite, Utah 198 2.3
Escalante River at mouth near Escalante, Utah 25 .3
San Juan River near Bluff, Utah 997 11.5
Other sources including ground water inflow 460 5.3
Colorado River at Lees Ferry, Arizona 8,6k2 100.0

More studies are needed to identify the magnitude of specific nat-
ural sources of salinity downstream from the confluence of the Colorado
and Green Rivers.

The following section summarizes available information about the
contribution of dissolved solids by various sources to the Colorado River
between Glen Canyon and Hoover Dams.

1. Contribution of Salts to the River System by Springs and Tributaries

Table C summarized information about the contribution of water and
dissolved salts by springs to the Upper Colorado River system. Recent
studies in the Lower Basin by the Geological Survey and the Bureau of
Reclamation have provided information about the contribution of springs
to the Colorado River between Glen Canyon Dam and Lake Mead and to the
Virgin River which drains into TLake Mead.

Between Glen Canyon Dam and Lake Mead numerous springs and small
spring-fed tributary streams, as well as several large streams, contrib-
Ute water and dissolved solids to the Colorado River. The largest con-
tributors of dissolved solids are the Paria and Little Colorado Rivers
and Bright Angel, Tapeats, Kanab, and Havasu Creeks. Records summarized
in this report for the hydrologic data stations on the Colorado River at
Lees Ferry (Jjust upstream from Paria River) and near Grand Canyon (just
upstream from Bright Angel Creek) indicate that each year slightly more
than a million tons of dissolved solids are added to the Colorado River
in this reach alone. About half of this increase can be attributed to
Springs in the lower 13 miles of the channel of the Little Colorado River.
The Virgin River salinity contribution is principally from the LaVerkin
Springs about 40 miles northeast of Littlefield, Arizona.

Paria River.--Torns and others (1965, Table 10, p. 346) estimated
that The Paria River contributed about 34,000 tons of dissolved solids
aﬁd 23,000 acre-feet of water annually to the Colorado River. Thelr es-
timates were based on the period 1914-57, adjusted to 1957 conditions of
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development. For the 19&1—66 period the average annual contribution is
gbout 30,000 tons of dissolved solids and 18,800 acre-feet of water.
Sulfate, calcium, sodium, and magnesium are the major dissolved constitu-
ents making up this dissolved-solids discharge.

1ittle Colorado River.--The water discharge of the Little Colorado
River near Cameron, Arizona, which is above Blue Spring, has ranged dur-
ing 1948-64 from 19,260 acre-feet in 1956 to 347,600 acre-feet in 1952.
The average for the 17-year period is 134,300 acre-feet. An estimated
annual dissolved-solids discharge of 130,000 tons appears reasonable for
the Little Colorado River Basin upstream from Blue Spring. This estimate
is based on chemical-quality records collected at Cameron which 1is up-
stream from the gaging station and from Moenkopi Wash.

Blue Spring is in the bed of the Little Colorado River asbout 13 miles
upstream from its mouth at approximately 36°07' N. latitude and 111°42' W.
longitude. Other springs discharge into the channel of the Tittle Colorado
River throughout a 10-mile reach downstream from Blue Spring. Measurements
of water discharge near the mouth of the Little Colorado River made at
times when the river was dry at the gaging station near Cameron, Arizona,
(mile 45.5) indicate that the combined flow of the springs is constant.
The average discharge, based on 10 measurements from June 1952 to May
1966, was 222 cubic feet per second. This discharge results in a contri-
bution of 161,000 acre-feet of water annually to the Colorado River.

A recent chemical analysis of water collected on June 21, 1965, about
1 mile upstream from the mouth of the Little Colorado River is given below.

Silica (SiOp), DP.P-.M. o « - 17 Dissolved solids (residue
Caleium (Ca), p.p.m. - = - 91 at 180° C.), p.p.m. . - - » 2,500
Magnesium (Mg), p.p.m. - - 6l Tons per acre-foot . . . - 3.4
Sodium (Na), p.p.Mm. =« - - * 780 Tons per day at 222 c.f.s. 1,500
Potassium (K), p.p.m. =« - * 35 Hardness as CaCO3, P.p.m. - - Lgo
Bicarbonate (HCO3), P.p.m. 396 Noncarbonate hardness as
Sulfate (SOL), p-p.m. - - - 163 CaC0O3, PePele = + = + - ° . 166
Chloride (Cl), p.p.m. - - - 1,220 Sodium” adsorption ratio . . . 15
Fluorige (F), p.p.m. - - » 0-2 Specific conductance

(micromhos per cm. at

25° C.) s e e e e e e e . k520

pH (field) « v o ¢ o o o o . 8.2

Be§ause the river had not flowed at the gaging station near Cameron,
gleOna, for several weeks prior to June 21 and because the measured water
ischarge was 220 c.f.s., the sample is considered to be representative
;zggmmined spring inflow in the lower reach of the Little Colorado River.
ullmates of dissolved-constituent contribution from these springs, using
Mf above data and an annual water discharge of 161,000 acre-feet, are

own on the following page.
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Constituent Tons per year
Silica- 3,700
Calcium 19,900
Magnesium 14,000
Sodium 171,000
Potassium 7,700
Carbonate 42,700
Sulfate 35,700
Chloride 267,000
Dissolved solids

(residue on evap.) 547,000

Bright Angel Creek.--Bright Angel Creek enters the Colorado River Just
downstream from the hydrologic data station near Grand Canyon. The aver-
age annual water discharge (41 years of record) of Bright Angel Creek at
its mouth is 25,630 acre-feet and 1s mostly from springs near the North
Rim of the Grand Canyon. The base flow has been estimated as 15,000
acre-feet per year. Records of water quality indicate that the average
dissolved-solids concentration is about 0.27 tons per acre-foot and that
calcium, magnesium, and bicarbonate are the major dissolved constituents.
The annual contribution of dissolved solids from Bright Angel Creek to
the Colorado River is about 7,000 tons.

Tapeats Creek.--Tapeats Creek is fed by springs in its headwaters
and by Thunder Spring, the source of water for its major tributary, Thun-
der River. Simultaneous measurements of water discharge at the mouth of
Tapeats Creek and at the mouth of Bright Angel Creek indicate a good cor-
relation of streamflow (R. B. Sanderson, written communication, 1963) and
thus permit application of the long-term streamflow record for Bright
Angel Creek to estimate the discharge of Tapeats Creek. By use of this
torrelation the average annual discharge of Tapeats Creek 1is estimated to
e about 58,000 acre-feet.

Only few determinations of water gquality of Tapeats Creek at its
?@Wh have been made. These data indicate that the water is of the cal-
“lum, magnesium, bicarbonate type, and is of low mineralization.

Water discharge Dissolved solids
Date (c.f.s.) (tons per acre-foot)
2—%-2(1) 59.1 0.0k
-10- 51. -39
6-22-65 80 (est.) .16
6-25-65 79.8 .20

If the average dissolved-solids concentration of water at its mouth
S 2 ton per acre-foot, Tapeats Creek contributes about 12,000 tons of
Olved solids annually to the Colorado River.

is 0.

Us
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Kenab Creek.--Kanab Creek has a drainage area of about 1,600 square
miles, of which about 1,000 square miles is in southern Utah. The few
measurements of water discharge and water quality made at the mouth of
Kanab Creek are as follows.

Water discharge Dissolved solids
Date (c.f.s.) (tons per acre-foot)
9-11-23 3.8 -
6-10-53 3.83 --
6-19-60 4.10 1.56
6-22-65 12 (est.) 1.60
6-25-65 L (est.) 1.0k

Calcium, magnesium, and sulfate are the principal dissolved constit-
uents.

Assuming that the base flow of Kanab Creek at its mouth is about 4
c.f.s. and that the corresponding dissolved-solids concentration is about
1.5 tons per acre-foot, the minimum annual contribution of dissolved
solids from Kanab Creek to the Colorado River can be estimated as 4,500

tons.

Havasu Creek.--Havasu Creek drains the Coconino Plateau south of the
Colorado River and enters the river about 13 miles downstream from Kanab
Creek. Two determinations of water quality at the mouth of Havasu Creek
indicate that the water is of the calcium, magnesium, bicarbonate type
and that its dissolved-solids concentration is 0.5 ton per acre-foot.
Available data are summarized as follows:

Water discharge Water discharge
Date (c.f.s.) Date (c.f.s.)
9-13-23 1/75.5 6-12-52 62.9
5-20-50 ~ 60.0 6-13-52 65.7
10-20-50 63.8 6-22-65 §/65 (est.)
6-14-51 59.3 6-25-65 60 (est.)
6-16-51 2/83.3 12-28-66 66.6

l/ Probably includes some inflow to canyon above springs.
g/ Dissolved-solids concentration was about 0.5 ton per

acre-foot.
3/ Dissolved-solids concentration was 0.48 ton per acre-

foot.

If the base flow of Havasu Creek is 65 c.f.s. (47,000 acre-feet per
¥Far) and the average dissolved-solids concentration 1is 0.5 ton per acre-
JMt, a minimum annual contribution of 24,000 tons of dissolved solids
an be estimated to reach the Colorado River from Havasu Creek.
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Other tributaries between Glen Canyon Dam and Iake Mead.--Many small
springs and spring-fed tributaries also contribute dissolved solids to
the Colorado River, but information about the water discharge and chemi-
cal quality of these inflows is sparse. In recent years, however, sev-
eral parties of Interior Department scientists and engineers have made
observations of water discharge and collected water-quality data during
trips down the Colorado River.

Virgin River.--The dissolved-solids discharge of the Virgin River
at Littlefield, Arizona, is about 350,000 tons per year (see Table 15).
Although much of the water and dissolved solids is diverted for irrige-
tion between Littlefield and the mouth of the river in Lake Mead, the
dissolved solids eventually reach Lake Mead.

Of the springs which discharge into the Virgin River and its tribu-
taries, the largest contributor of dissolved solids probably is LaVerkin
Springs ("Dixie Hot Springs"). These warm (105-107° F.) springs dischage
into the river in a reach several hundred yards long about 4O miles north-
east of Littlefield, Arizona. Some of the springs rise in the bed of
the river, and others discharge from the sides of the canyon walls in the
Hurricane Fault zone.

In recent years several measurements of water discharge have been
made just downstream from the springs when the entire flow of the Virgin
River upstream from the springs was being diverted. These measurements
ranged from 10 to 11 c.f.s. and indicate that the flow of the springs
{oes not vary appreciably. The chemical quality of the combined spring
inflow is relatively constant as indicated by analyses of samples col-
lected at the time discharge measurements were made. A typical analysis
of the total inflow of the springs is given below. The sample was col-
lected on August 31, 1960, when the river was dry upstream from the
Springs.

Analysis of laVerkin Springs, August 31, 1960

Silica (Si0p), p.p.m. . - - 28 Dissolved solids (residue
Caleium (Ca), p.p.me - » - 590 at 180° C.), p.p.m. - + 9,350
2ﬁ€§esium (Mg), p.p-m. - - 148 Tons per acre-foot . - 12.8
;mlUm (Na), p.p.m. . . . . 2,190 Tons per day at 10.6
otassium (X), p.p.m. - - . 177 c.f.s. discharge - - 269
B Hardness as CaC0O3, p.p.m. 2,080
&nzrbonate (HCO3), p.p.m. 583 Noncarbonate hardness as
ate (SOy), p-p.m. . - - 2,050 CaC03, P.peM. = = * * * 1,600
lor?de (c1), p.pm. . . . 3,610 Sodium adsorption ratio - 2L
Niﬁirlde (F), p.p.m. . . . 2.1 Specific conductance
BOI‘a.te (NO3), p.p.m. . . - 3.2 (micromhos per cm.
on (B), p.p.m. . o « .« 5.0 at 25° C.) + « « + + = + 13,500
PH « « « o o o o o o o o T.4
Density g. per ml. at
50° C. + « + + &+« - 1,005
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Using the above data, the annual contribution of LaVerkin Springs is
estimated as 7,700 acre-feet of water and 98,000 tons of dissolved solids
which include principally sodium (26,000 tons), sulfate (22,000 tons),
and chloride (38,000 tons).

2. Summary of Contribution by Springs and Tributaries

Major springs and spring-fed tributaries snmelly contribute a min-
jmum of almost 800,000 tons of dissolved solids to the Colorado River be-
tween Glen Canyon Dem and Lake Mead. Storm runoff in small tributaries
in this reach of the Colorado River contribute an unknown, but probably
much smaller, load to the river. The contribution of dissolved solids by
major sources of inflow between Glen Canyon and Iake Mead represents about
10 percent of the average dissolved-solids load of the Colorado River at
lLees Ferry. Springs in the lower Little Colorado River contribute about
half of the measured increase in dissolved-solids discharge in the Colo-
rado River between lLees Ferry and Grand Canyon.

TaVerkin Springs discharge almost 100,000 tons of dissolved solids
annually to the Virgin River; this contribution is about one-fourth of
the measured dissolved-solids discharge of the Virgin River at Little-

field, Arizona.

The annual dissolved-solids contributions of major springs, streams,
and spring-fed tributaries to the Colorado River between Glen Canyon Dam
and Take Mead and to the Virgin River are summarized in the following
tabulation.

Dissolved-solids discharge

Source in thousands of tons per year

Colorado River at Lees Ferry, Arizona 3,141 -
Paria River - 30
Little Colorado River above Blue Spring - 130
Springs in Lower 1ittle Colorado River - 550
Subtotal - T10

Colorado River near Grand Canyon, Arizona 9,291 -
Bright Angel Creek - 1
Tapeats Creek - 12
Kanab Creek (base flow) - L
Havasu Creek (base flow) - 2L
Subtotal - L7
Total inflow in Colorado River - 7?7
LaVerkin Springs - g8

Virgin River at Littlefield, Arizona 350 -
Total inflow to Colorado and Virgin Rivers - 855

nﬁ minimum annual inflow of 855,000 tons from these sources result in an
increase in dissolved-solids concentration of about 60 parts per million
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(0.08 ton per acre-foot) in the Colorado River, on the basis of an annual
flow of 11,000,000 acre-feet.

@¢. Sedimentation Studies

Prior to construction of the storage units of the Colorado River
Storage Project, most of the larger tributaries and the main stem of the
Colorado River carried large 1oads of suspended sediment in their middle
end lower reaches. This sediment was detrimental to diversions of water
for consumptive use as well as to high-type fishery and other recrea-
tional uses. The construction of Fontenelle, Flaming Gorge, Navajo, and
Glen Canyon Dams has produced dramatic changes in the streams immediately
below the reservoirs and the effect has been felt to a lesser degree far
downstream. Regulation of the Green River at Fontenelle Dam has cleared
up the Green River to a point where much of the intervening reach be-
tween Fontenelle Dam and the headwaters of Flaming Gorge has changed to
a relatively clear trout water fishery. Release of cold, clear water
during the entire year through turbines at Flaming Gorge has converted
the section of the Green River immediately below Flaming Gorge into one
of the best fishing and boating streams in the general area. Float trips
on rubber rafts are especially enjoyed by the public in the miles between
Flaming Gorge Dam and Little Hole. Storage of sediment in Navajo Reser-
voir produces marked changes in the first few miles below the dam, but
the numerous arroyos soon contribute another sediment load for the San
Juan River to transport.

The 15-mile reach of the Colorado River between Glen Canyon Dam and
lees Ferry, Arizona, has literally become a trout stream fishery oasis
in the desert. Immediately upon final closure of Glen Canyon Dam, this
spectacular canyon section was planted with trout and overnight developed
into a mecca for stream fishermen.

Suspended sediment loads of the Colorado River at Lees Ferry, Ari-
zona, have been measured with some interruption since 1929. In that wa-
ter year 352 million tons of suspended sediment passed the gaging station.
The load dropped to 2.2 million tons in calendar year 1963 after Glen
Canyon Dam was closed and the outflow from the dam was severely restricted
in order to obtain initial storage in Take Powell. Suspended sediment
transport and waterflow continued low through 1964. Minimum power head
vas attained in late 1964, so flows were stepped up to the point where
ll,SOO,OOO acre-feet passed the lees Ferry .gage in calendar year 1965.
Conversely only about 5.9 million tons of sediment passed the gage. In
%966, 7,700,000 acre-feet of water passed the Iees Ferry gage. Only an
intermittent sampling of sediment was made and therefore an accurate
total load was not available. From the intermittent sampling (1 to 4
samples a month) it was estimated that only about 400,000 tons of sedi-
Dent passed the Lees Ferry gage. Figure 11 shows the relationship be-
tween water and sediment flow at Lees Ferry during the period 1948-66.
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Another interesting event is reflected on the graph in 1959 when the
cofferdam was finished and diversions through the tunnels began. Sedi-
ment was deposited behind the cofferdam in 1959 and 1960, but the avail-
sble volume was filled and the cofferdam lake gradually lost its effec-
tiveness so passage of sediment measured at Lees Ferry built up to 67

million tons in 1962.

(lear water released from Take Powell also degraded and stabilized
the channel below Glen Canyon Dam during this period. Clear water was
also observed flowing into Lake Mead during some periods.

Lake Powell and other CRSP reservoirs will effectively trap and
store almost all of the sediment originating in the Upper Colorado River
Basin. Iake Powell will trap approximately 80 percent of the sediment
that formerly flowed into Iake Mead.

Suspended sediment records are being obtained at key locations to
measure the changes that are taking place as use and regulation of the
stream system progresses. Some of these stations are shown in Tables
39 to 44 and include Green River near Jensen, Utah; Green River at Green
River, Utah; Colorado River near Cisco, Utah; San Juan River near Bluff,
Utah; Colorado River at Lees Ferry, Arizona; and Colorado River near
Grand Canyon, Arizona. These tables show by calendar years the monthly
flow, weighted concentration in p.p.m., and the suspended load of sediment.




PART VI. QUALITY OF WATER

A. Historic Condition

The historic dissolved-solids concentration at 18 key stations in
the Colorado River Basin is shown in Tables 1 to 18 for the 1941-66 pe-
riod. The Lees Ferry and Grand Canyon stations have been subjected to
extremely abnormal conditions during the 1959-66 part of that period be-
cause of low runoff in 1959, 1960, and 1961 and because of filling Lake
Powell in 1963 to 1966. The recorded flow at Lees Ferry in 1963 was
1,384,000 acre-feet and 3,244,000 acre-feet in 1964 and the dissolved-
solids concentration was 1.27 and 1.10 tons per acre-foot, respectively;
however, the average concentration remained at O0.74 ton per acre-foot
for both the 1941-61 and the 1941-66 periods. The concentration at Grand
Canyon remained the same for both periods also.

The addition of 2 more years of quality of water data shows very
little average change from the 1941-64 period used previously. Nine of
the stations show no change; at seven the concentration increased by 0.0l
ton per acre-foot, and at one it increased by 0.02 ton per acre-foot. The
average concentration for the other, the Virgin River station, for the pe-
riod 1941-64 was 2.27 tons per acre-foot while the average concentration
for the period 1941-66 was 2.26 tons per acre-foot.

The average concentration at Grand Canyon for the 1941-66 study pe-
riod is 0.83 ton per acre-foot as shown by Table 1L4. Quality records are
complete for the Grand Canyon station from 1926 to 1940 also, and the av-
erage concentration for that period was 0.81 ton per acre-foot. It would
appear that any developments that have taken place in the upper portion
of the Colorado Basin above Grand Canyon during the last LO years have
had a very small effect on the weighted-average dissolved-solids content
of the water of the Colorado River.

The extremely low flows in the river below Lees Ferry during Lake
Powell filling (1,384,000 acre-feet in 1963 and 3,244,000 acre-feet in
196k4) combined with the normally high discharge of dissolved solids from
Blue Springs on the Little Colorado River caused the concentrations at
Grand Canyon to be high. In spite of this the average concentrations at
Grand Canyon are only 0.09 ton per acre-foot higher in 1963 than in 1934,
which was the previous year of the lowest runoff.

The increase in total dissolved solids in the Lower Coloradc River
Basin since 1963 has caused some concern but a close look at the histor-
%Cal record shows that the increase would not be permanent and that sim-
ilar increases have been experienced in the past. The concentrations of
@issolved solids in the water below Hoover and Parker stations began to
increase from the 650-700 p.p.m. range in early 1964 to the T50-80C range
during 1965 and the first half of 1966. In mid-1966 the concentration
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began to decrease and toward the end of 1967 it was again down in the
650-700 p.p.m. range at both stations.

The historical record for the 1955-5T7 period shows that the situa-
tion was even worse at that time with the concentrations going higher
and staying higher for a longer period of time. The high concentrations
during both periods were primarily caused by low runoff in the Colorado
River with the 1965-66 increase at the Hoover and Parker stations being
aggravated by the filling of Lake Powell and other upstream reservoirs.
The historical concentration at Lees Ferry was back down to 515 p.p.m.
in 1966, which is the lowest at that station since 1957. This compares
with an average high of 934 p.p.m. in 1963 during an extremely low run-
off year. Because of the large storage capacity at Lake Mead and Lake
Powell there is a considerable timelag in water passing through a res-
ervoir so the better quality water released from Lake Powell 1in 1966
will probably not reach the stations below Hoover Dam until late 1967

and early 1968.

Between Parker and Imperial Dams there is a further net decrease of
624,000 acre-feet in the average discharge but a net increase of 386,000
tons per year of total dissolved solids.

The concentration of dissolved solids in the Virgin River at Lit-
tlefield, Arizona, 1s high but the discharge is small. The higher con-
centration increases the overall concentration of water discharged from
Lake Mead by about 0.02 ton per acre-foot.

B. Ionic Loads

Annual summaries of the ionic loads in tons-equivalent for the 1941-
66 period have been included in this report to further depict quality con-
ditions at various key stations. The tables give ionic lcads for the s5ix
principal ions. The amount of potassium is negligible and carbonates are
generally not present.

A study based on the various ions inflowing to the lLake Powell area
from the Colorado, Green, San Rafael, and San Juan Riv-rs has been made
for comparison with the ionic load data at Lees Ferry. The resultant
data represent conditions prior to storage in Lake Powell. Similar data
collected after storage begins will permit comparison of conditions both
before and after storage and will provide information about changes in
concentration of ions in the reservoir basin resulting from storage. One
difficulty that becomes apparent from this study is that the percentage
of change in ionic load is frequently within the limits of error for
Streamflow and quality measurement.

The ionic changes according to the studyv average as follows.
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Percentage increase
at Lees Ferry
over sum of
Ion upstream tributaries
Calcium 12
Magnesium
Sodium
Bicarbonate
Sulphate
Chloride
Total dissolved solids

@I\O-—\'IN D\

C. Present Modified Condition

Present modified flow, as defined for this report, is the flow ex-
pected at any point with all upstream existing projects in operation for
the full period of study. It was estimated at the various stations by
assuming a recurrence of past water supply conditions and by deducting
from the annual historical flows the depletions that would have resulted
from the operation of all upstream projects constructed and in operation
since that year. It should be noted that, when a project becomes fully
operational, the streamflow record reflects the depletion and present
modified flow becomes equal to historical flow.

Historical flows since 1941 have been affected by the transmountain
diversions of the Colorado-Big Thompson Project, Duchesne Tunnel of Provo
River Project, Roberts Tunnel of the City of Denver, and a number of small
inbasin developments. More recently the Collbran, Paonia, Smith Fork,
Florida, and Hammond Projects and Vernal Unit of Central Utah Project have
come into operation. Also, evaporation from the storage units--Glen Can-
yon, Flaming Gorge, Navajo, and Curecanti--is now in effect along with
the Hayden steamplant, Utah Construction Company steamplant, expansion
of Hogback lands, and the municipal and inductrial uses in Wyoming. The
depletions from these projects have been extended pback to 1941, from the
time they became operational, so that when new projects are imposed on
the present modified condition the anticipated effects cen be estimated.
In the near future additional evaporation will be in effect from the
storage units, and several projects now under construction will become.
?Derational. The addition of these new depletions results in slight
increases in dissolved-solids concentrations under present modified con-
ditions over the 1941-6L4 period.

After the present modified flows were computed, the quality data
Were extended to give the expected quality for the study period. Qualilty
data were computed by taking into consideration the weighted average of
th? concentrations of total dissolved solids for the various transmoun-
tain @iversions. Also, the change in dissolvec solids resulting from
the inbasin developments was computed on the basis of an assumed pickup
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of 2.0 tons of dissolved solids per acre of irrigated land and a deple-
tion of 1.5 acre-feet of water per irrigated acre.

Comparison of the historic and present modified flow columns of
Tables No. 1 to 18 indicates that flow 1s less and the concentrations
greater under present modified conditions than under historic condi-
tions. For those drainage basins where no significant development had
taken place during the 26-year period, the flow and quality data were
considered to be the same under historic and present modified conditions.

As in the previous reports, present modified flows are used as a

basis for developing the anticipated effect of the storage units, par-
ticipating projects, and other developments.

D. Industrial Wastes

Discharge of industrial and mine wastes into the Colorado River
system has only been of locgl concern and not an overall major problem
in the past. With continued increase in industrial development expected,
this source of pollution could become an important factor in the quality
of water for downstream uses. Present and potential industrial wastes
include those from uranium, coal, silver, lead, trona, and other mines
and mills, railroad yards, manufacturing plants, meat and food packing
plants, petroleum and oil shale industries, steam powerplants, and many
other industries. Pollutants derived include dissolved solids, oils and
grease, floating debris, tailings, chemicals, radiocactive substances,
packing plant wastes, cooling water, and other matter which would cause
color, odor, or taste, or be toxic or interfere with the beneficial use
of the water.

The recent establishment of state standards and enforcement of them

should have a marked effect on curtailing industrial waste inputs as they
are point sources of pollution and can be fairly well controlled.

E. Municipal Problems

Part of the water supply of municipalities is used to transpcrt
waste products for disposal to nearby streams. Within the Colorado River
Basin most of the sewage discharges reenter the river system. Although
some of the wastes from these sources are treated for removal of organic
@atter and purification, the treatment does not remove the dissolved sol-
ids. Numerous commnities within the Colorado River drainage area had
either no treatment or only primary treatment facilities as of December

1965.
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Recent legislation controlling pollution from these sources to-
gether with available Federal grants has resulted in improvements or in
installation of secondary oOr complete sewage treatment plants in many of
these communities. It 1is anticipated that future enforcement of state
standards will result in the control of pollution from these sources.

F. Temperature Effects

Temperature changes can be due to man-introduced industrial wastes,
return of other water uses, natural climatic conditions, OT storage in
large reservoirs. Temperature increases can cause undesirable stream
and reservoir conditions such as decreased oxygen capacity, increased
oxygen demand, growth of fungus and odor-producing organisms. Many state
and interstate water pollution control organizations include in their
standards restrictions on temperatures Or increases in temperatures. The
inclusion of water temperature restrictions in state standards has re-
sulted in creating some problems associated with irrigation, mnicipal
and industrial, and other types of water use developments. When late
summer flows are diverted for these purposes, the diminished flow of the
stream is affected to a greater degree by heating from natural inflows,
irrigation return flows, industrial wastes, and sunlight than would be

the case under full flow conditions.

Temperature increases in the Colorado River Basin due to industrial
wastes have been minor. This source of heat, however, should be con-
trolled as future industrial growth occurs in the basin. Temperature
increases due to irrigation return flows have not been a problem and are
not expected to be a major problem in the Colorado River Basin except
possibly where river flows have been greatly depleted as previously men-

tioned.

Storage and release of water from Flaming Gorge, Iake Powell, Nav-
ajo, and the Curecanti Reservoirs resulted in temperature changes in the
river reaches below the dams. The general effect of storage release 1s
t0 increase the temperature during the winter and decrease 1t in the sum-
mer, thus reducing extreme variations. It has peen reported that the
maximum temperature that trout can tolerate 1s about 80° F. with an op-
timm temperature of about 55° F. for maximum rate of growth and repro-
duction. The lowering of the summer temperatures due to released water
from storage 1s partial reason for the excellent trout fishing conditions

now existing in these reaches.

Temperature variations near Grand Canyon are similar to those at
Lees Ferry while those for the Virgin River near Littlefield apparently
show the effects of the LaVerkin Springs as winter and spring tempera-
tures remain higher than those of the Coloradc River near Grand Canyon.
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QUALITY OF WATER

Temperature effects below Hoover Dam are similar to those below
Glen Canyon Dam in that extreme variations have been eliminated. Ap-
parently the operation of Lake Powell has not produced any change in the
release temperature of the water pelow Hoover Dam. According to the tem-
perature records, the average temperature has remained almost constant
before, during, and after filling Lake Powell. In the reach below Parker
Dam the temperature variation during the year is more extreme than below
Hoover Dam due to less water depth and water content in the reservoir.

At Imperial Dam the winter temperatures remain about the same &s below
Parker Dam while the summer temperatures increase up to around 86° F.
Tables E through J show the temperature of the water for the Colorado
River at stations from Lees Ferry to Imperial Dam and the Virgin River.




Teble E
Temperature of water
Colorado River at Lees Ferry, Arizona

(Unit: °F.)
Year Jan. Feb. Mar. Apr. May June July Auvg. Sept. Oct. Nov. Dec. Total Mean
9545 76 T2 58 LT 37 290
1950 36 42 49 58 62 68 77 7 70 62 48 4o 689 57
1951 36 Lo L8 59 63 67 78 77 70 58 L4 36 676~ 56
1952 35 39 ks 54 61 67 T5 78 70 63 37* 62k
1953 36 b1 4o 57 61 67 80 78 61 L7 36 613
195% 37 Ly L8 63 5] Th 80 76 T1 61 L8 37 T07 59
1955 3k 36 L6 5k 61 69 76 79 70 €0 46 Lo 671 56
1956 by Lo 48 57 63 70 78 Th 72 60 L2 36 681 57
1957 38 L5 52 57 61 67 73 75 68 59 Lk 38 617 56
1958 36 L5 49 55 63 69 76 80 7 65 4o Lo 698 58
1923 37 L5 52 65 Th 82 83 Th TO* w8 - *ﬁg
1 59 *
1361 3 L% 51% 59 66 75 8o% 79 67* 56% L5 36* 690 58
1962 3l Lo* L6 57% 60% 68% TE* 77 72 61 50% how 681 57
1963 3h* 40 L8* S50% 56% S58% 63* 67* 66 63% 60%* 605 5
1964 L7 5% 5% L% 50% 3 B0* 56 T TO% Gi¥ 56% 666 56
1965 5% 50% 50% 50% 51 55% 6% 68% 67% 52% Low 604
1966 58% 52 53 58 6l 65 65 63% ST* 585
Total 567 B3k 785 Bg2 §73 1,070 1,186 1,256 1,080 1,086 T8 339 10,884
Mean 38 b2 49 56 61 67 Th Th 70 62 kg Lo
¥Based on incomplete records.
Table F
Temperature of water
Colorado River near Grend Canyon, Arizone
. (Unit: °F.)
Year Jan. Feb. Mar Apr. Mey June July Aug. Sept. Oct. Nov. Dec. Total Mean
TGIT 5] L% 51 55 63 (5] 76 T 23] 58 LT e} %85 57
19‘:‘2 37 Lo b7 57 60 68 77 7 70 @ N N 533
1943 7 3 152
19hk 39 L3 50 57 €5 & 78 77 73 63 50 39 703 59
1945 39 Lb 48 56 6l 66 72 76 69 6% Ll 36 676 56
1956 36 39 T8 61 [ TL T8 ki 75 58 L5 L1 %92 58
1947 35 L3 52 58 65 3] 76 7 73 62 L6 39 &4 58
1948 36 39 L7 55 63 70 79 77 ™ 62 L6 39 687 57
1949 36 37* Lo 59% 66 Tl 19 78 Th 60 50 Lo 695 58
1950 37 43 50 58 64 71 79 76 el 64 50 42 705 53
1951 39 L2 50 59 65 T1 T9% T T2 60 L% 3 CE
1952 37 L1 L6 5T 65 71 78 79 Tl 63 50 38 696 58
1953 39 41 50 58 62 68 19 77 T2 61 50 38 695 58
1954 38 Ly 50 62 €9 72 80 7 72 62 50 ko 7 6
1955 37 37 47 55 63 70 78 19 73 64 50 42 695 58
1956 LL 43 50 59 o7 T3 78 5 75 63 L5 37 709 59
1957 39 Ls 51 57 62 67 Th 78 70 62 b7 39 691 58
1958 37 L5 L8 56 63 70 76 79 TL 63 Lg 39 696 58
1959 37 L2 50 62 67 73 19 78 72 60 ko Lo 709 59
1960 36 L1 50 58 65 13 80 79 75 62 50 Lo 70959
1961 37 nn 51 57 6L 75 79 78 ] 58 L5 38 695 50
1962 35 40 L5 56 60 69 T 7 T3 6 53 L3 687 57
1963 36 Lo Lg 59 63 69 75 7 12 65 55 L6 706 59
1964 Ll 4s L kg 61 71 77 70 70 68 58 50 710 59
1965 50 ) 50 52 54 58 69 70 68 65 60 53 698 58
1966 ) L8 50 Sk 58 62 68 70 70 [ 58 18 598 58
Total - 960 1,068 1,224 1,486 1,582 1,735 1,907 1,912 1,792 1,555 1,236 1,028 17,436
Yean 39 b2 49 57 63 69 7 76 T2 62 Lo b1
*Incomplete record.
Table G
Temperature of water
Virgin River at Littlefield, Arizona
(Unit: °F.)
if‘“‘ Jan Feb Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total Mean
1;&8 &0* 51 4o 107
Lou L6 ko 52 58 63 71 72 70 68 62 52 48 711 59
1(’; 9 L2 46 55 €0 6l 72 72 69 68 61 Sl W7 710 59
\950 46 51 56 61 67 69 76 72 69 65 56 53 ™ &
R 49 5 58 66 66 10 73 72 66 6l 55 18 ik €2
15 L8 51 52 56 83 [33] T3 6 70 %5 55 51 727 61
105? 51 53 58 63 67 70 79 T4 70 62 57 kg 753 63
1ee Lg 54 55 63 69 70 76 76 73 63 56 L9 753 63
1922 18 by 55 61 65 69 73 75 yot 6 55 51 73k 61
5% 52 kg 58 66 68 68 71 70 70 65 56 54 LT 62
195% o 55 63 & 63 &0 Th 71 6 (3 52 L9 THT 68
155 48 52 51 54 63 69 71 Th 68 66 Sk 51 721 60
1565 50 51 57 67 69 72 77 Th 69 64 55 51 756 63
156 L8 52 58 63 67 70 72 76 77 68 58 52 761 63
% 53 59 64 71 77 81 81 79 71 68 58 52 81k €8
1563 53 52 57 65 71 T8 9 75 76 70 63 54 797 66
1360 51 €0 63 69 76 75 79 79 75 71 59 50 807 67
1565 Sh 56 61 66 70 76 81 79 75 T 57 55 gok 67
1966 56 57 62 €3 68 76 81 82 T 69 58 48 9k 66
Lo 52 60 6l 75 71 81 81 76 68 59 50 792 66
Veg. Total SL7 1,005 1,005 1,208 1,291 1,389 T,5h2  L,527 1,355 1,308 1,120 1,007 14,570
3 50 53 58 63 6 72 6 75 7 5 56 50 757 63
Incomplete recora.
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Table H
Temperature of water
Colorado River below Hoover Dam, Arizona-Nevada

(Unit:  °F.)
Year Jan Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Total Mean
oM Bl &3 60 187
1942 57 56 55 55 56 58 59 60 61 €2 61 640
1943 57 55 55 56 56 56 57 58 59 & 63 é0 692 58
19hk 57 55 54 54 54 57 60 61 62 63* Gl 55% 696 58
1945 56* 55% 55* 56* 56* ST* 5T* 63* 65% 63% 56% 5T* 696 58*
o6 56% 55% Sk S4* 55% 55% 55% 55% 56% 56% S56% 5T* 6ok 55%
1947 56% 55% 55% 5k* 5ha 55% 55% 55% 67% 68% 66% 59* 699  56¢
1948 5T* 55% 55% 55% 55% 59* 61* 6% 63 63 56% Sk 695  56*
1949 Sh* 52% 5% 52% 52% 55% 60% 61* 63% 65% Gl 56% 686  5T*
1950 52% 52% 52% 52% 53* Sh* 61% 60* 55% 56% 56* 56% 659  55*%
1951 5T* 55% S5% 55% 55% 56% 56% 56% 56% 50% 5T* 5T* 671 56%
1952 55% 55% Sk Sh* 5h* 58% 63% Bl 65% 66% 66* 58% 712 59%
1953 55% 55% 55% 55% 56 S5T* 57* S5T* ST* 58% 56% 56% 618  S5T*
1954 56% 56% 56* 56% 56% 56% 56% 5T* 5T* 5T* 58% 56% 679  5T*
1955 5T* 55% 53* 53* 53* 5h* 56% 55* 56* 58% 58% 58% 666 S6*
1956 56% 55% S 53% 53% 55% 55% 55% 56% 56% SB* SB%* 6L 55*%
1957 56% 5h* 5k 5l 55% 56% 56% 56% 58% 59*% 60% 60* 678  5T*
1958 56% 56* 56% 55% 56% 56% 56% 56% 56% 56% 5T* 5T* 675  56*
1959 5T* 56% 56* 56% 56% 56% 56% 56% 56% 56% 56 56% 675  56¢
1960 5T* 55% 55% Sh* Sh¥* Sk Sk Sh¥ Sh* 5% 55% S55% 655  55*
1961 EE 55% Shx Sh* Sk 55% 55% 55% 55% 55% S5% 55% 657  55%
1962 55% Sk 53% 53% 53% 53% Shx 5hx Sh* 5h* 5h* 54 645 S
1963 5k* 5h* Sk Sk 5h* 56% S5T* S5T* S5T* 56% 56% 56% 665 S55*
1964 55% Sk 53% S55% 53* Shx 56% 56% 56% 56% 56% 56% 660  55%
1965 Sh* 5k 53* 53% 55% bl 59* 56% 5T* 56* 56% 56% 663  55*
1966 S56* 56* Sh¥ S54%* Sl Sk 55% 55% 5% Sl* 55*% S5% 657  55%
Total 1,305 1,369 1,396 1,356 1,38 1,390 1,367 1,833 L,b55 1,526 1,523 1,002 17,014
Average 5% 53% S5a% S2% S2% Sh 53% S5* 5 59* 58% 57* 655 55*
*Incomplete record.
Table I
Temperature of water
Colorado River below Perker Dam, Arizona-California
(Unit: °F.)
Year Jan Feb. Mar. Apr May June July Aug. Sept Oct. Nov . Dec. Total Mean
1954 56% 57 oL 71 Th 77 78 7 72 5 56 746
1955 L9 - 48 55 60 67 Th TT* 82 78 72 6k 57 783 65%
1956 5k 52 56 6L 69 75 7 79 8 T 62 53 793 66
1957 52 53 €0 6l 68 Th 78 80 8 73 63 Sk 79T 66
5955 52 57 59 64 71 73 77 79 78 h 64 57 805 67
195¢ 53 Sk 58- &5 TL T 9 79 T 71 [218 56 800 67
1960 51 52 57 65 66 & 68 75 T4 70 6k 53 763 6b
1 50 sl 58 65 71 T 76 79 76 71 61 53 788 66
;;‘“2 50% 53 56 65 68 72 T 76 76 73 65 59 788 66%
1963 51% 52 58 63 67 72 75 79 80 Th 66 56 793 66%
1964 50% 50 i [0 (38 T2 T 8 T6 T3 €5 55 HEA
2965 5k 55 57 69 72 76 78 s 72 65 55 791 66
1966 51 52 56 65 70 Th 76 T1 74 72 63 55 785 65
Total [SYEES 741 B29 BSE oL8 988 1,019 995 oL1 B30 719 10,211
Mean 51% 53% 57 64 69 73 T6* 78 76 72 63 55 787 66%
*Incomplete record.
Table J
Temperature of water
Colorado River at Imperial Dam, Arizona-California
i (Unit: °F.)
—ar Jan. Feb Mar. "Apr May June July Aug. Sept. Oct. Nov. Dec Total Mean
325 TR G 61 &7 7 BT BL N 137] T2 57 51 B2k 69
1?2% 53 59 6l 67 72 81 86 85 81 T 61 5h 83k 70
1o 52 57 60 67 77 80 8k 86 82 b 61 55 835 70
;%g 52 5l 60 69 Th 82 85 86 80 T2 & 5h 830 69
r— 54 54 62 68 Th 80 83 8l 81 72 61 53 826 69
5 52 56 &0 [23) 7L B 8L 86 79 70 58 53 B2l &8
1565 51 58 58 0 h 80 8k 8l4 83 T3% 6i 57 836 70
156, 51 58 62 67 75 79 8k 85 83 76 62 5k 836 70
1565 48 51 58 66 T2 8o 8l 86 80 75 63% 55 818 68
H— 5k 55 €0 68 T4 77 85 86 80 71 Elx 5h* 828 69
: 50 51 59 &8 o 8 8L 35 80 1% 63% 55% B 68
Meg, Totel 574 544 6EL L5 815 879 927 937 8ol 797 676 595 9,107 C
5 52 55 60 68 7h 80 8L 85 81 72 61 Sk 69
Incomplete record.
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PART VII. ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

In order to estimate the probable effect of the authorized or con-
templated developments on the quality of water at certain points along
the Colorado River, the developments have been separated into five in-
crements. By means of operation studies the estimated effects of each
increment can be shown at the pertinent stations. These results are
tabulated in Table No. 19 for the new period of record used in this re-
port. An additional station,"Colorado River above Parker Dam," was in-
cluded in the table only for purposes of clarification and maintaining

continuity in computations.

The increments are: (1) storage units of the Colorado River Stor-
age Project; (2) participating projects of the Colorado River Storage
Project and other miscellaneous developments; (3) San Juan-Chama Proj-
ect, Navajo Indian Irrigation Project, and Fryingpan-Arkansas Project;
(4) Lower Basin projects, and (5) current proposals.

Following is & discussion of the various projects comprising each
increment including a brief description of the physical conditions for
each development authorized or contemplated for authorization within
each increment and the anticipated effect of each increment on the qual-
ity of water at appropriate key stations. It should be recognized that
the acreages and depletions as listed could change with change of plans
on some of the contemplated projects. The figures presented are those
which were current at the time of writing this report.

The effects of all upstream developments are-carried on down to and
including Imperial Dam. :

A. Description of Projects

1. TIncrement No. 1--Storage Units of the Colorado
River Storage Project

Glen Canyon Unit.--The Glen Canyon Dam is located on the Colorado
River in Arizona I miles south of the Utah-Arizona boundary and 15
miles upstream from Lees Ferry. The bulk of the reservoir lies in
Utah. At a normal water surface elevation of 3,700 feet m.s.l., Lake
Powell would extend 186 river miles up the Colorado River and 71 miles
UP from the mouth of the San Juan River. River mile Tl on the San Juan
River is 133 river miles from Glen Canyon Dam. This 27,000,000-acre-
foot reservoir will regulate the flow of the river for compact delivery
Purposes and for power generation and thus permit exchanges for upstream
COI}Sumptive use of the water. Fish and wildlife conservation and recre-
ation will also be of major significance. Average annual reservoir losses

qar J g
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ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

Flaming Gorge Unit.--This storage unit is located on the Green
River in northeastern Utah and southwestern Wyoming. The primary pur-
poses of the Flaming Gorge Unit are the regulation and storage of flood
flows of the Green River and the generation of hydroelectric power. The
reservoir has a storage capacity of 3,789,000 acre-feet and average
annual reservoir losses of about 54,000 acre-feet. The stored water as-
sists in complying with the terms of the Colorado River Compact and will
by exchange furnish an irrigation supply for the participating projects
in the Upper Basin States. In addition there will be benefits from fish
and wildlife conservation and recreational facilities. Storage commenced
November 1, 1962, at Flaming Gorge Reservoilr, and from the records taken
immediately below the dam it appears that the outflowing water will be
nearly uniform in quality.

Navajo Unit.--The Navajo Dam and Reservoir are located on the San
Juan River in northwestern New Mexico and southwestern Colorado. Total
storage capacity of the reservoir is 1,709,000 acre-feet, and the reser-
voir evaporation losses are estimated to average 30,000 acre-feet annu-
ally. This reservoir regulates the flow of the river for irrigation of
the Hammond project, the Navajo Indian Irrigation Project, and for other
uses including by exchange potential uses above the reservoir and trans-
mountain diversions to the San Juan-Chama Project. It also helps regu-
late the flows of the Colorado River at Lees Ferry. Other purposes in-
clude recreation, sediment control, fish and wildlife propagation, and
flood control. Storage began July 1, 1962, and the effect on quality is
recorded at the Archuleta station below Navajo Dam.

Curecanti Unit.--Facilities of the Curecanti Unit, located in west-
central Colorado, include the Blue Mesa, Morrow Point, and Crystal Dams,
Reservoirs, and Powerplants. The primary purposes are regulation and
storage of flood flows of the Gunnison River and generation of hydro-
electric power. In addition benefits will be provided to recreation,
fish and wildlife conservation, and irrigation. The reservoirs of the
Curecanti Unit will help regulate the flows of the Coloradc ZRiver at
Lees Ferry. The storage capacity provided is 941,000 acre-feet at Blue
Mesa, 117,000 acre-feet at Morrow Point, and 27,000 acre-feet at Crys-
tal Reservoir with total reservoir evaporation losses estimated to aver-
age 15,000 acre-feet annually for all three units. Storage was initiated
late in 1965 at the Blue Mesa Reservoir and on January 2h, 1968, at the
forrow Point Reservoir. Construction has not yet been initiated on Crys-

al Dam.

It is expected that operation of the Curecanti Unit on the Gunnison
River will improve the quality of the Colorado River below Grand Junc-
tion during the late summer months.
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ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

2. Increment No. o.-Participating Projects
and Other Miscellaneous Projects

Seedskadee Project.--This multipurpose project is located adjacent
to and will divert water from the Green River in southwestern Wyoming to
irrigate about 58,775 acres of land. Municipal and industrial water,
recreation, and fish and wildlife protection are other purposes of the
project. A depletion of 165,000 acre-feet is anticipated when the proj-
ect is fully developed. Fontenelle Dam and Powerplant are now complete,
but irrigation of the project lands is awaiting results from the devel-

"~ opment farm now undergoing tests in the project area. The irrigation of

15,000 acres is in question until a determination has been made of the
effect the mining of trona will have on land subsidence and irrigation
development. The Seedskadee area has not been previously irrigated ex-
cept for the land in the experimental development farm so it affords an
opportunity to determine the effect irrigation has on water quality
under the given soil and Ccrop conditions.

Lyman Project.--This is & multipurpose project located in southwest-
ern Wyoming. Project facilities consist of two dams and reservoirs. One
will be located at the Meeks Cabin site on the Blacks Fork in Wyoming and
will provide 33,000 acre-feet of storage capacity. The other will be lo-
cated at the China Meadows site of the Fast Fork of Smith Fork in Utah
and will provide 13,000 acre-feet of storage capacity. The project will
have the primary purpose of providing supplemental water to L2,674 acres
of existing farmland along with fish and wildlife and recreation benefits.
~onstruction of Meeks Cabin Dam is now under way. This project will give
an opportunity to study the effect on quality of adding supplemental
water to lands already irrigated. The resulting new depletion will be
10,000 acre-feet. : '

Fmery County Project.--The Emery County project is located in east-
?mmral Utah and is multipurpose in scope. It will furnish a supplemental
irrigation water supply to 18,000 acres and a full supply tc 770 acres of
nﬁvland with a resulting new depletion of 17,000 acre-feet. The project
vill also benefit fish and wildlife and recreation. Storage at Joes Val-
ley and Huntington North Reservoirs was started in 1965. It has been
anticipated that the addition of supplemental water would improve the
Qality of water below the project in some months, but a period of actual
Operation will be required to determine the extent, if any, of such im-
Provement.

r Silt Project.--This project now completed is located along the Colo-
ado River in western Colorado and obtaing water from Rifle Creek and by
gm@ing from the Colorado River. Rifle Gap Reservoir will store 13,602
tre-feet. A full supply will be furnished to 2,400 acres of new land

Wd a supplemental supply to 4,160 acres.
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The water of Rifle Creek is shown by laboratory analysis to be of
good quality for irrigation. Return flows from irrigated lands are also
suitable for reuse on lower lands. The Cameo station shows the Colorado
River water to be of high quality throughout the year. The new annual

stream depletion is 6,000 acre-feet.

Fruitlend Mesa Project, Colorado.--This project is located in west-
ern Colorado in Gunnison River Basin. A 48,235 acre-foot storage reser-
voir on Soap Creek and diversion from Crystal and Curecanti Creeks would
provide water needed for 15,870 acres of newly irrigated land and T,000
acres of land now irrigated. Project uses will increase Colorado River

depletions by 28,000 acre-feet per year.

The project water for irrigation use has been determined by labora-

tory analysis to be of excellent quality. Likewise, most of the return

flow considered as part of the project water supply will be diluted with

higher quality direct flow.

Bostwick Park Project, Colorado.--This small project is located in
Montrose and Gunnison Counties in west-central Colorado. Storage regula-
tion will be provided by a 13,520-acre-foot reservoir on Cimarron Creek,
a tributary of the Gunnison River. Only 1,610 acres of new land will
be irrigated, and the increased depletion to the Colorado River will be
4,000 acre-feet. Some additional water will ©be provided to land now
irrigated. The water of Cimarron Creek has been determined by laboratory
analysis to be of good quality for irrigation. The Bostwick Park Project
is now under construction and is scheduled for completion in the latter

part of 1970.

Savery-Pot Hook Project, Colorado-Wyoming.--This project is located
in the Little Snake River Basin in southern Wyoming and northwestern
Colorado. The authorized project plan calls for construction of an
18,600-acre-foot capacity reservoir on Savery Creek and a 65,000 acre-
foot capacity reservoir on Slater Creek. This storage will make possible
the irrigation of 21,920 acres of new land and will provide supplemental

 water for land presently irrigated. Plan modifications are being con-

sidered in the definite plan studies now underway. Depletion of the
Little Snake River by the Savery-Pot Hook Project would amount to 38,000

acre-feet annually.

Central Utah Project (Bonneville Unit).--The Bonneville Unit will
include a transmountain diversion of water from the headwaters of the
Duchesne River in the Uinta Basin portion of the Colorado River Basin
to the Bonneville Basin. Related developments of local water sources
will be made in both basins. The project will develop water for irri-
gation, municipal and industrial use, and poOwer production. It will
also provide penefits to recreation, fish and wildlife, flood control,

water quality control, and area redevelopment.

69
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The net depletion to the Green River will be 166,000 acre-feet of
which 136,000 is depleted in the Bonneville Basin and the balance in the
Uinta Basin.

Central Utah Project (Upalco and Jensen Units).--The Upalco Unit
will be located in Duchesne County near Roosevelt, Utah. The plan of
development is primarily to provide supplemental irrigation water for In-
dian and non-Indian lands along Lake Fork River and to enhance recreation,
fish, and wildlife while maintaining flood control. The mean annual
stream depletion is estimated to be about 10,000 acre-feet.

The Jensen Unit will be located along the Green River east of Ver-
nal in Uintah County in Uinta Basin, Utah. Storage of water in Tyzack Res-
ervoir on Brush Creek together with pumping from the Green River will sup-
ply 440 acres of new land and 3,6L0 acres of presently irrigated lands.
Approximately 18,000 acre-feet of water is anticipated to be used for mu-
nicipal and industrial purposes.

Denver, Englewood, Colorado Springs, and Pueblo, Colorado.--Expan-
sion of municipal supplies for these four cities will eventually deplete
the Colorado River by 234,000 acre-feet above present uses. These are
transmountain diversions from the Blue, Fraser, and Eagle Rivers in the
headwaters of the Colorado River. The diversions would vary according to
runoff each year.

M&I Green Mountain.--Water stored in Green Mountain Reservoir will
be released for industrial use in the vicinity of Kremmling, Colorado,
and in Garfield County, Colorado. This depletion will ultimately be
about 12,000 acre-feet.

Expansion Hogback.--This direct diversion to Indian lands adjacent
to the San Juan River will result in a new depletion of about 10,000 acre-
feet annually.. These lands, in the vicinity of Shiprock, New Mexico, have
been developed in small blocks by the Bureau of Indian Affairs over a pe-
riod of years with further expansion planned for the future. The seepage
and return flows return direct to the San Juan River, but the quality of
these flows has not been determined. :

Homestake Project, Colorado.--The Homestake Project in Colorado,
under construction by the cities of Aurora and Colorado Springs, will
divert an average of T4,000 acre-feet annually to the eastern slope from
the headwaters of the Colorado River. These diversions will vary from
& low of 50,200 acre-feet to a high of 108,400 acre-feet in a period simi-
lar to the 1941 to 1966 period.

Private Industrial Developments.--A number of private industrial de-
v'ez‘Lopments either under construction or contemmlated will result in cer-
aln depletions and will have some effect on water quality.
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(1) Industrial developments in southwestern Wyoming,
including Westvaco and the Utah Power & Light Company 's
steam electric powerplant at Kemmerer, will consumptively
use another 36,000 acre-feet when fully developed.

(2) The Hayden Steamplant in Colorado now using 4,000
scre-feet will eventually require 16,000 acre-feet.

(3) In northwestern New Mexico a large steam electric
powerplant which has been partially completed by Utah Con-
struction Company for the Navajo Indian Tribe and the Ari-
zona, Power Authority is now using 15,000 acre-feet out of
an estimated 40,000 acre-feet when the plant is complete.

Independence Pass Expansion.--This development consists of enlarg-
ing and lining an existing collection system on the western slope in

Colorado with provisions for winter operation. The water will be col-

lected from the headwaters of Roaring Fork for transmountain diversion
to the Colorado River

to the Arkansas River Basin. The new depletion
will be about 14,000 acre-feet annually with possible storage in en-

larged Twin Lakes Reservoir.

3. Increment No. 3

San Juan-Chama Project.--ConStruction is underway on this transmoun-
tain diversion project with delivery of water to the Rio Grande Basin ex-
pected to be initiated in 1971. The project will divert an average of
110,000 acre-feet annually from the headwaters of the San Juan River
across the Continental Divide to the Rio Grande Basin. The effect of
this depletion on the Colorado River will be that some dissolved solids
will be transported out of the basin and less high quality water will
be available downstream for dilution of lower quality water.

The water will be used in New Mexico for municipal and industrial

developments and for irrigation.

n Project.--Construction activities are under-
way on this project, but completion of construction and delivery of water

are several years away. The direct diversion of 508,000 acre-feet of
1o Reservoir to 110,000 acres of lands south

water annually from the Nava]
of the San Juan River is contemplated. None of these lands is presently

irrigated and the effect of irrigation on the quality and quantity of re-
turn flow is difficult to predict.

Navajo Indian Irrigatio

There will be times under ultimate basin development when the San

Juaalfl'Va.ZLley lands below Farmington, New Mexico, will be dependent largely
“POH return flows for their supply of irrigation water. There is very
little data upon which to base estimates of the quality of the return

T1




ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

flow. Miscellaneous records from the San Juan, Animas, and La Plata
Rivers indicate some periods of low flow produce water of questionable
quality, especially from the La Plata River system where some of the
lands are known to be of marine origin. Practically all of the lands in
the Navajo Indian Irrigation Project which would contribute return flow
at the Hogback, however, are of fresh water origin with low salinity
and alkalinity as determined by soil borings. To ascertain the quality
of return flow with any degree of certainty, additional field data will
be necessary prior to completion of definite plan investigations. The
estimated depletion is 250,000 acre-feet annually.

Fryingpan-Arkansas Project.--Construction is underway on this proj
ect, and initial storage was scheduled for spring of 1968. This trans-

‘mountain diversion project will transfer water from the headwaters of

the Colorado to the Arkansas River. Tt is a multipurpose development
to supply supplemental irrigation water, municipal water, and water for
power production. In addition the project will also control floods
originating above Pueblo, retain sediment, preserve fish and wildlife,
and provide recreation opportunities. The average annual depletion will
be 70,000 acre-feet, including 1,000 acre-feet of evaporation from the
Ruedi Reservoir on the west slope.

4. Increment No. 4--Lower Basin Projects

Dixie Project, Utah.--The recently authorized Dixie Project will,
through construction of multipurpose dams on the Virgin and Santa Clara
Rivers, provide a full water supply to 6,900 acres of new land and a
supplemental water supply to 10,000 acres of existing irrigated land.
About 5,000 acre-feet of municipal and industrial water will be pro-
vided to the city of St. George. Cedar City, Utah, can also exercise
an existing agreement to divert up to 8,000 acre-feet of water out of
the basin from upper tributaries.

- A principal concern of the downstream users in Arizona and Nevada
will be in regard to the effect of project operations on water quality
and the amount of flood waters available for leaching purposes. In this
Tegard the effect of the highly mineralized LaVerkin Springs, which
enter the river above the proposed Virgin River Dam, is of considerable
importance.

The estimated increased depletion of the Virgin River due to total
Egﬁect development will be 48,000 acre-feet per year. Disposal of the
.ters of the IaVerkin Springs would increase the estimated annual deple-
10n by the quantity of water removed from the river system. The average
8mual flow of the Virgin River at Littlefield under present conditions
sed on January 1941 through December 1966 records is 154,000 acre-feet.
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Southern Nevada Water Project, Nevada.--The recently authorized
Southern Nevada Water Project, now under construction, will provide sup-
plemental municipal and industrial water to the cities of Las Vegas, North
las Vegas, Henderson, and Boulder City and to Nellis Air Force Base. It
will also provide water to the potential Eldorado Valley development.

In the ultimate stage of development of the project, the -egtimated
total annual diversions from Lake Mead by the existing Boulder ity and
Basic Management, Incorporated, water systems will be 52,000 acre-feet.
The estimated total annual diversions by the project will be 328,000
acre-feet, giving a total ultimate annual diversion from Lake Mead to
the project area of 380,000 acre-feet.

The estimated net annual depletion due to the project and existing
systems will total 262,000 acre-feet, allowing for creditable return
flows of 118,000 acre-feet. The annual depletion by the existing systems
in 1966 was 9,000 acre-feet. Thus, the additional annual depletion due
to the project and existing systems will be 253,000 acre-feet.

A portion of the Southern Nevada Water Project allotment of 262,000
acre-feet will be used by the Southern California Edison Company by di-
verting 30,000 acre-feet annually from the Colorado River for thermal
power production purposes at a site about 3 miles downstream from Davis
Dam. Use of this water until July 1, 2006, by the Southern California
Edison Company is in accordance with two contracts--one with the State
of Nevada and the Southern California Edison Company and one with the
Buresu of Reclamation and the State of Nevada. This depletion is in-
cluded in the depletion anticipated for the Southern Nevada Water Proj-
ect and would not cause an additional depletion.

Fort Mohave Indian Reservation.--The Fort Mohave Indian Reservation,
located below Davis Dam, is allocated water by the Supreme Court Decree
to irrigate 18,9714 acres of land in Arizona, California, and Nevada with
& maximum annual diversion from the Colorado River of 122,648 acre-feet.
The consumptive use required for irrigation of these lands 1s estimated
to be 4 gere-feet per acre, which would result in main-stream depletion
of about 76,000 acre-feet anmually. The Bureau of Indian Affairs reports
that g major portion of this reservation is under development contract.

Chemehuevi Indian Reservation.--The Chemehuevi Indian Reservation,
t°¢§ted above Parker Dam, is allocated water by the Supreme Court Decree
v° irrigate 1,900 acres of land in California with a maximum annual di-
€r'sion from the main stream of the Colorado River of 11 ,340 acre-feet.
toe consumptive use required for irrigation of these lands is estimated

i be 4 acre-feet per acre, which would result in a main-stream deple-
on of about 7,000 acre-feet annually. Full development of this reser-
tion is expected by 1990.

13
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ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

Lower Colorado River Indian Reservation.--The Lower Colorado Indian
Reservation is located along the Colorado River Jjust below Parker Dam,
Arizona, with most of the jand in Arizona and the remainder in Califor-
pia. The Supreme Court Decree allocated 717,148 acre-feet of diversions
to the Colorado River Indian Reservation for irrigation of 107,588 acres |
of land. The consumptive use required for irrigation of these: lands is
estimated to be 4 acre-feet per acre, which would result in a¥ annual
mein stream depletion of 430,352 acre-feet. The consumptive.mee in 1966
from irrigation of 36,919 acres was 201,966 acre-feet. This leaves an
sdditional depletion of about 229,000 acre-feet per year for future devel-

opments.

Central Arizona Project.--The Colorado River Basin Project Act author-
izes the Central Arizona Project for the purposes of furnishing irrigation
and municipal water supplies to the water deficient areas of Arizona and
western New Mexico through direct diversion or exchange of water. This
project will provide a supplemental water supply to lands now being irri-
gated. Water will be made available only to lands having a recent irri-
gation history. The Central Arizona Project must stand any shortages
that would occur if the Colorado River Compact requirement of 7.5 million '
acre-feet per year cannot be made available for use from the main stream o
in the United States below Lee Ferry. When shortages occur, diversions
to the Central Arizona Project will be 1imited to assure California water
users 4.4 million acre-feet of main stream water. Assuming the first
four increments in operation and Increment 5 not in operation, the Cen-
tral Arizona Project would receive 1,321,000 acre-feet under the average
present modified flow conditions for the period 1941-66. With all five
increments in operation the Central Arizona Project supply would be re-
duced by 676,000 acre-feet.

Lower Colorado River Channelization Project, Arizona-California.--
The Lower Colorado River channelization program will effect the salvage
of substantial quantities of water along the Lower Colorado River for
beneficial use. This project was authorized under the Colorado River
Front Work and Levee System. The basic plan involves complete channel-
ization and bank stabilization of the Lower Colorado River from Davis

" Dam to the southerly International Boundary. Channelization by dredg-

ing is specified in most cases where the river is aggrading. Bank sta-
bilization is recommended for the river reaches when degradation is in
progress except where channel alignment requires improvement.

Water salvage will be accomplished by reducing waste and uneconomic
uses of water from side channels, ponds, and swamps and by improved
drainage, together with a redquction in direct channel losses by improved

conveyance characteristics.

The project is divided into nine separate divisions. However, only
those reaches upstream from Imperial Dam are considered in this analysis. i

Th




ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENT'S

The channelization work for the Mohave Valley Division was completed in

1960 and its effect on the flow at downstream measuring geges 1is reflected

in present modified flows. Part of the salvage previously estimated for

the Topock Gorge Division has been accomplished by the channelization work

in the lower part of the Mohave Valley Division. The remaining salvage ;
upstream from Parker Dam anticipated for the Topock Gorge Diyision would

be 28,000 acre-feet annually. Tt is estimpted that channelization in the '
Parker, Palo Verde, Cibola, and Imperial Divisions between Parker and

Imperial Dams would salvage 85,000 acre-feet annually. Total additional

annual salvage upstream from Imperial Dam would thus be 113,000 acre-feet.

Additional water salvage would occur through phreatophyte eradica-
tion and control. Of the 100,000 acre-feet possible in the Lower Colorado
River Basin, 88,000 acre-feet would be above Imperial Dem. Approximately
59,000 acre-feet would be above Parker Dam, and 29,000 acre-feet would be
between Parker and Imperial Dams. The combined annual salvage above
Parker Dam from the channelization and phreatophyte eradication and con-
trol programs would be 87,000 acre-feet. Between Parker and Imperial
Dams the salvage from the combined programs would be 114,000 acre-feet. ,
The total salvage above Imperial Dam is 201,000 acre-feet. : 1o

5. Increment No. 5--Current Proposals

The current proposals include a number of irrigation and M&I proj-
ects that are either not authorized, very recently authorized, or the
time of development is not certain. These projects are all above Lees
Ferry and would permit the Upper Basin to more nearly utilize its share
of Colorado River water. The plans of development and the depletions are
subject to change for most of these proposals.

Four County, Coloredo.--This non-Federal development, as proposed,
would divert LO,000 acre-feet of water through the Continental Divide
for use in Colorado. The water would be transported from the headwaters i
of the Yampa River through Rabbit Fars Pass to the North Platte Basin,
from which basin an equivalent amount of water would be directed by ex-
change over Willow Creek Pass into the Colorado River drainage, thence
by transbasin diversion to Lafayette, Erie, Broomfield, Brighton, Thorn-

ton, and Ft. Lupton.

Uinteh Unit, Utah.--The Uintah Unit of Central Utah Project will
Provide supplemental water and also a supply for 7,800 acres of new lands
on the south slope of the Uinta Mountains in the Uinta and Whiterocks
River drainage areas. The new annual depletion will be about 31,000 acre-
feet, affecting the Duchesne, Green, and Colorado Rivers.

Dolores Project, Colorado.--The Dolores Project will divert water
from The Dolores River Basin to the San Juan drainage for the irrigation
Of 61,000 acres. Some 32,000 acres will be new land, the remaining
29,000 acres of land are now receiving a partial supply. This project

(&
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ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

will deplete the flow of the Colorado River at Lee Ferry by about 87,000
acre-feet. '

Return flows from lands in the Montezuma Valley are presently used
for irrigation of land in McElmo Canyon outside the project area.-:Anal-
yses show these flows have relatively high concentrations of soluble
salts. They are successfully used for irrigation, however, because of
internal drainage ‘characteristics of the soils. The salt concentration
of these flows is not expected to increase with project development.

San Miguel Project, Colorado.--The San Miguel Project will regulate
flows of the San Miguel River for irrigation, municipal and industrial
use, recreation, flood control, and fish and wildlife conservation. The
project will supply water to 26,000 acres of new land and 12,500 acres

of land now receiving a partial supply. Depletion of the Colorado River
will be about 85,000 acre-feet.

Dallas Creek Project, Colorado.--The Dallas Creek Project will de-
velop water of the Uncompahgre River and tributaries for irrigation and
municipal and industrial use. The project will provide water for 15,000
acres of new land and supplemental water for 13,700 acres of land pres-

ently irrigated. Depletion of the Colorado River will amount to 37,000
acre-feet annually.

The project water supplies will be suitable in quality for irriga-
tion and for municipal and industrial uses as well.

M&I--Ruedi Reservoir, Colorado.--Storage rights in Ruedi Reservoir
would permit the use of 40,000 acre-feet for oil shale development along
the Colorado River in Colorado. The water would be supplied to Ruedi
Reservoir from the Fryingpan River and then released through natural
channels to the points of use in the oil shale areas. A possible future
alternative use for all or part of this water would be for irrigation
burposes.

Animas-La Plata Project, Colorado-New Mexico.--The Animas-La Plata
Project will develop flows of the Animas and La Plata River systems for
irrigation, municipal and industrial use, recreation, and fish and wild-
life conservation. The project will supply water to 46,500 acres of new
land and 25,600 acres of presently irrigated land. The new land Wlllount
include 17,200 acres of Indian land. The total new depletion will ag;ms,
o nearly 146,000 acre-feet. Project features include four storége
1engthy canals, and several diversion dams.

not
. . tion Vill ]
Preliminary water quality studies indicate that 1rrlgareturn flow

Present any particular quality problem, and the additigsen .
& the state line may be somewhat improved over the P¥
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Cheyenne, Wyoming.--The city of Cheyenne diverts water from the Lit-
tle Snake River to a tributary of the North Platte in exchange for water
diverted from Douglas Creek for minicipal use by the city of Cheyenne.
This transmountain diversion is now using about 9,000 acre-feet and will
ultimately deplete the Colorado River by an additional 22,000 acre-feet.

Resources, Incorporated, Utah.--Resources, Incorporatedogngposes to
construct & large powerplant in Utah near Lake Powell using coak-from the
Kaiparowits Plateau for fuel and water from Iake Powell for plamt opera-
tion. The expected annual depletion to the Colorado River would be
102,000 acre-feet, based on the company's application to the State of
Utah for that much water. The exact date of this depletion is not known

at present.

M&I in Arizona.--The Upper Colorado River Compact allocated 50,000
acre-feet to Arizona from the Upper Colorado River system and of that
amount about 11,000 acre-feet is presently being used.

The remaining 39,000 acre-feet will be used in that portion of
Arizona within the Upper Basin and would be diverted above Lees Ferry.
The specific areas and uses are not known at present.

West Divide Project, Colorado.--The West Divide Project will provide
115,600 acre-feet of water for irrigation and 77,500 acre-feet for munici-
pal and industrial use. The irrigation water will supply nearly 19,000
acres of new land and a supplemental supply to 21,000 acres of land pres-
ently irrigated. The new depletion of Colorado River water will be 76,000
acre-feet annually. Project water will be obtained from a series of Colo-
rado River tributaries south of the river in west-central Colorado with
most of the storage planned for the 105,000-acre-foot Placita Reservoir.

B. Incremental Effects

1. Increment No. 1

. The anticipated effect of the four storage units (Curecanti, Flam-
ing Gorge, Glen Canyon, and Navajo) is shown in Table 19.

In the January 1967 report, future anticipated reservoir operations
Were included as part of the effects at downstream stations. In this
Iresent report it was assumed there would be no net future reservoir
thanges over the 26-year period to affect downstream stations. Future
®vaporation was the only reservoir effect considered.

& The effects of the storage units have been partly accounted for in
fm historical and present modified tebulations because storage began in
962, 1963, and 1965. The initial impoundment of storage in the reser-

;girs of the Colorado River Storage Project 1s partially offset by
eater drafts on Lake Mead storage than would otherwise have been made.

7
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ANTICIPATED EFFECTS OF ADDITIONAL DEVELOPMENTS

The remaining incremental effects of the storage units were deter-
mined by adding the total impoundment at the end of 1966, averaged over
the 26 years, to the present 1966 annual evaporation losses from these
reservoirs and reducing this by the estimated future average annual
reservoir evaporation.

The result is an average annual gain of 239,000 acre-feet-as the net
effect over estimates of present modified flows of the future eperations
of the Colorado River Storage Project units. Similar computations, in-
cluding effects of upstream reservoirs, were made for the Lower Basin
reservoirs--Lake Mead, Lake Mohave, and Lake Havasu.

2. Increment No. 2

The effects under Increment No. 2 include: depletions from miscel-
laneous projects, & minor amount of evaporation from participating proj-
ect reservoirs, transmountain diversions, participating project deple-
tions, and the effect of irrigation under salt balance conditions and
with an assumed pickup of 2 tons per acre on the new irrigated lands. Al-
though the range of pickup from zero to 2 tons has been assumed for these
studies, the assumption appears to be substantiated by developments on
the Eden, Florida, and other projects. Further, more detailed studies
will be made to develop better estimates of the yield of salts from irri-
gation projects.

The effect of Seedskadee irrigation project on water passing the
Green River, Wyoming, gage would be an increase in concentration from
0.43 to 0.49 ton per acre-foot if no dissolved solids are leached from
the land; and if 2 tons per acre are picked up, the concentration would
increase to 0.60 ton per acre-foot. ' '

Moving on down the Green River to the Greendale gage, with the Flam-
ing Gorge Reservoir in operation, the Seedskadee and Lyman irrigation
projects and industrial developments, including the Utah Power & Light
Company steamplant, would increase the concentration by 0.09 ton per
acre-foot to 0.66 ton per acre-foot if no dissolved solids are picked up
and to 0.74 ton per acre-foot if 2 tons per acre are picked up.

The Duchesne River near Randlett would be affected mostly by the
transmountain diversions to the Central Utah Project, and with zero
?iCkup the concentration would increase from 0.97 to 1.58 tons per acre-

oot .

The Green River near Ouray, Utah, and the Green River at Green
RiVer, Utah, stations are both affected by the same upstream develop-
m?nts. The concentration would increase by 0.07 and 0.06, respectively,
;}th no pickup and 0.11 and 0.12, respectively. with 2 tons per acre of

lckup.
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The San Rafael River near Green River, Utah, is affected by the
Emery County Project, with concentrations in tons per acre-foot increas-
ing from 2.21 for present modified conditions to 2.69 with no pickup and

2.71 with 2-ton per acre pickup.

The flow past the Glenwood Springs gage on the Colorado River is af-
fected by transmountain diversions to Denver, Englewood, Coloradeo Springs,
Pueblo, and Aurora, Colorado, and by the M&I Green Mountain demaniis.

These depletions would increase the dissolved-solids concentration at
Glenwood Springs by 0.09 ton per acre-foot under either condition of

pickup.

The same depletions as those for the Glenwood Springs station with
the addition of Silt Project would affect the Cameo gage flow. These de-
pletions would increase the dissolved-solids concentration at Cameo by
0.07 ton per acre-foot under either condition of pickup.

On the Gunnison River near Grand Junction with the Curecanti Unit in
operation the concentration would be affected by the Fruitland Mesa and
Bostwick Park Projects, resulting in a 0.02-ton per acre-foot increase
with no pickup and a 0.0L4 increase with 2-ton per acre pickup.

The Colorado River near Cisco gage is affected by the east slope di-
versions and by the M&I Green Mountain, Silt, Fruitlend Mesa, and Bostwick
Park Projects. These transmountain diversions and inbasin projects in-
crease the concentrations from 0.88 to 0.94 ton per acre-foot with no
pickup and to 0.95 with 2-ton per acre pickup.

The San Juan River near Bluff gage 1is affected by the Expansion Hog-
back and Utah Construction Company depletions. These depletions result
in a 0.02-ton per acre-foot increase.

The total depletions of Increment No. 2 increase the concentration
at Lees Ferry from 0.80 to 0.86 ton per acre-foot with no pickup, and
with 2 tons of pickup the concentration increases from 0.80 to 0.88 ton
per acre-foot. :

The sizable depletions of this increment have somewhat the same ef-
fect at Grand Canyon and Hoover as they do at Lees Ferry, but the de-
crease in the available water at Parker and Tmperial Dams results in
increases in concentrations at Imperial of 0.1l ton per acre-foot with
no pickup and 0.14 with a 2-ton per acre pickup, or a total of 1.27 tons
ber acre-foot.

3. Increment No. 3

Tncrement No. 3 is composed of the San Juan-Chama transmountain di-
Versions, the Navajo Indian Irrigation Project, which constitutes the

9
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largest new irrigation project within the Upper Colorado River Basin, and
the Fryingpan-Arkansas Project.

The Fryingpan-Arkansas Project is a transmountain diversion project ! .Tj%
increasing the concentration of the river at the Cameo gage by 0.02 ton ; s
per acre-foot. o
Tentri

At Bluff the San Juan River is affected by the return flows fpem the
Navejo Indian Irrigation Project, showing an increase in concentration
from 0.64 to 0.81 ton per acre-foot with no pickup and to 1.00 ton with

2 tons of pickup.

The effect of Increment No. 3 at the Iees Ferry gage is to increase
the concentration by 0.06 ton per acre-foot both with no pickup and with
the assumed pickup of 2 tons per acre.

4. TIncrement No. b

This increment includes depletions for the Dixie, Southern Neveda
Water, and Central Arizona Projects; development of Indian lands on the
Fort Mohave, Chemehuevi, and Colorado River Indian Reservations; a de-
crease in diversions through the Colorado River Agueduct by the Metro-
politan Water District; and increases to the water supply resulting from
salvage by channelization and phreatophyte control of the Lower Colorado
River. '

The Dixie Project will affect the Virgin River at Littlefield. The
Dixie and Southern Nevada Water Projects will affect the river from
Hoover Dam and downstream. The flows entering Lake Havasu will be
changed by the Dixie and Southern Nevada Water Projects by development
of the Fort Mohave and Chemehuevi Indian Reservations and by the annual
salvage of 87,000 acre-feet which will result from salvage of 28,000
acre-feet by the river channelization program and 59,000 acre-feet by !
the phreatophyte eradication and control program. Flows below Parker
Dam will be affected by the above-listed projects and diversions for the
Central Arizona Project. With the Central Arizona Project, diversions to
the Metropolitan Water District will be limited to 550,000 acre-feet.
Flows arriving at Imperial Dam will reflect the changes at Parker Dam,
additional development of the Colorado River Indian Reservation, and
additional salvage. In this section of the river an annual salvage of
114,000 acre-feet would be accomplished by salvaging 85,000 acre-feet
by the river channelization control program and by salvaging 29,000 acre-
feet by the phreatophyte eradication and control program.

. The Dixie and Southern Nevada Water Projects will cause an estimated
]PCrease in the concentrations at Hoover Dam by 0.04 ton per acre-foot
;?%izero pickup and 0.0k ton per acre-foot with 2 tons per acre of

Ckup.




cause an increase in the concentrations of inflow to Lake Havasu by i
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The Dixie and Southern Nevada Water Projects, the Fort Mohave and
Chemehuevi Indian Reservations, and the water salvage programs would

0.04 ton per acre-foot with zero pickup and by 0.05 ton per acre-foot
with 2 tons per acre of pickup.

The above projects plus the changes in diversions to the"ééntfal
Arizona Project, assuming the use of water from Increment No. 5,would

_ cause an increase in the concentrations at the station below Parker Dam

by 0.04 ton per acre-foot with no pickup and 0.05 ton per acre-foot
with 2 tons per acre of pickup.

Additional increases in the concentration of salts at Imperial Dem
will be caused by the above projects and from development on the Colo-
rado River Indian Reservation and from additional water salvage.

An increase of 0.10 ton per acre-foot with zero pickup and 0.1k4 G QL
ton per acre-foot with 2 tons per acre pickup is indicated at Imperial ol
Dam. In these calculations it was assumed that the Central Arizona
Project would make temporary use of Increment No. 5 water.

5. Increment No. 5

This increment, consisting of nearly 700,000 acre-feet of addi-
tional depletions, results in further increases in concentration at
various points in the system.

The Uintah Unit, with no pickup of salt, increases the concentra-
tion at the Duchesne River near Randlett, Utah, station from 1.58 tons
per acre-foot to 1.81 tons per acre-foot and, with pickup from 7,800
acres of new irrigated land, increases the concentration to 1.89 tons
Per acre-foot.

The combined effect of M&I uses from Ruedi Reservoir, West Divide,
Dallas Creek, Dolores, and San Miguel Projects increases the Cisco con-
tentration by 0.08 without pickup and by 0.1l with pickup. The Dolores

oject, however, is a transbasin diversion, resulting in a depletion
8 the Cisco gage, with return flows affecting the Bluff gage, since the
Project lands are in the San Juan drainage.

% The Animas-La Plata and Dolores Projects combined increase the
Neentration at Bluff from 0.81 to 0.91 without pickup and from 1.00 to
25 tons per acre-foot with pickup.

nthIncrément No. 5 increases the concentration at Imperial Dam to 1.51

Dy no pickup and to 1.65 tons per acre-foot with a pickup of 2 tons

%mere, This is the result of use of the water by all listed projects
¢ Imperial Dam.
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A. Suitability for Irrigation

Irrigation has been practiced in many areas in the Coloradenger
Basin for nearly & hundred years; and as long as adequate drainage has
been provided, either natural or artificial, there has been little, loss
of productivity through salinization and alkalinity of the soils. While
early irrigation began without particular regard to water quality, this
now is an important consideration, and on all projects the quality of
the water is studied in relation to the soil on which it is to be used.

No rigid limits of salinity have been set for irrigation waters
within the basin and none seem advisable under varying soils and crop-
ping conditions encountered. It will always be necessary to evaluate
water quality in light of soil conditions as well as cropping patterns

and irrigation practices.

The Colorado River accumulates an increasing mineral content both
from natural sources and irrigation uses as it moves downstream from its
headwaters. Despite these increases the water is still suitable for irri-
gation in the lower reaches of the basin. Proper irrigation practices
including drainage are stipulated requirements in order for irrigation to
be successful. Many crops will not flourish when subjected to a high
wter table regardless of salt content, so drainage serves a twofold pur-

Pose on irrigated lands.

B. Suitability for Industrial Use

The Colorado River water has not been widely used for industrial pur-
Mses within the basin but extensive use has been made of this water from
Yransmountain diversions outside the basin, and wherever used it has proved

8enerslly satisfactory.

h One primary requirement for industries is that the concentration of

e various constituents remains relatively constant. Once a particular
ustrigl process is started and the water treatment has been determined,
fluctuation in quality requires continued attention and expense. Snow-

»tet runoff streams are subject to seasonal changes in quality. Storage

- Y8ervoirs level out the seasonal changes in quality and, with a greater

t of storage now available in the basin, the possibilities for in-

rial use are now much greater.

3 ..

The quality of water required for industrial use varies widely for
Wany purposes to which water is put, and within any industrial plant
® may have several functions.
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Cooling is the largest single use of industrial water supplies in
the Colorado River Basin, ranging in different areas from 57 percent to
80 percent of the total requirement. Recirculatory cooling systems are
the prevalent type owing to the need to economize on water use. Unless
specially constructed of corrosion-resistant material, such systems are
limited in their tolerance of salinity. Limits of reasonable practice \
are about 2,000 to 3,000 mg./L of TDS in the Southwestern Statesi: Salt
concentrations are held within these limits by blowdown (discharging
part of the coolant to waste) and by makeup with fresh water. Blowdown
is a function of the mineral quality of the water supply, and the more
saline the supply, the greater the volume of makeup needed. Use of min-
eralized water also requires treatment or conditioning to inhibit scale
formation and corrosion.

Similar considerations apply to use of mineralized water in low-
pressure shell boiler systems, the type commonly found in manufacturing
plants. Penalty costs are associated with a saline makeup water, owing
to the need to use more of it and to treat the incremental amount. In
addition, makeup water high in the dissolved mineral ions causing hard-
ness (mainly calcium and magnesium) must be softened. The harder the
vater, the higher the cost of softening.

The yearly summary of ions at the various quality stations as shown
beginning with Table 21 provides data that can be used with industrial
vater quality criteria to evaluate the water for the particular purposes
of certain industries. This information is also available on a monthly
basis for the 1941-66 period in supporting data to this report.

C. Suitability for Domestic Use

One purpose of these quality of water studies is to determine the
Suitability of Colorado River water for domestic purposes in the various
areas where it is used or proposed to be used. This would include esti-
lating the effects of additional developments and evaluating the suita-
bility above and below present irrigation and industrial developments.

The quantity of water used at present for domestic purposes within
the Upper Basin is small compared +to irrigation uses. It is estimated
t§at more domestic water is exported out of the basin than is used
V}thin the basin, and this generally is good quality water from the
bhigher elevations.

Most of the authorizing reports prepared for Federal projects evalu-

&e the quality of water for domestic use along with irrigation, and in

y instances domestic water is being provided by the project for munic-

1pa) use. In other cases storage space is allocated for future domestic
Use. It is also expected +that some project water now intended for
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irrigation use will eventually be used for domestic purposes as the popu-
lation increases.

Storage usually improves surface water supplies for domestic use by
providing water of more uniform quality and by reducing sediment and tur-
bidity. The results are applicable to irrigation, domestie; or indus-
trial uses with respect to dissolved-solids concentration....s0n the other
hand storage sometimes degrades mineral quality slightly, owing to loss
of water by reservoir surface evaporation, thereby increasing the concen-

tration of dissolved mineral solids.

Under the conditions expected with the developments now authorized,
the storage water will be suitable for domestic use in most cases, and
with a few exceptions, such as the San Rafael River below Emery County
Project, the return flows diluted with natural runoff will also be satis-

factory.

The Metropolitan Water District of Southern California has obtained
a portion of its water supply for municipal and industrial use by pump-
ing Colorado River water from Lake Havasu since Jamuary T, 1939. The
quantity pumped increased gradually to a total of about 1,146,000 acre-
feet in 1966. The quality of the water has always been suitable with
appropriate treatment for domestic and industrial use in the southern
California area. The raw water does require softening. Hardness is
reduced over 60 percent in the Weymouth treatment plant from a natural
hardness around 330 p.p.m. to a finished water hardness of about 125
p.p.m. The scale of the operation is so large that small increases in

hardness affect water treatment costs appreciably.

Many quality studies have been performed outside the scope of this
PTQgram. The results of those studies and analyses were available for
this study and have been included when pertinent. For the Central Utah
Project, chemical analyses of more than 1,200 water samples taken at
a-T}Out 100 collection points have been used to determine quality condi-
tions within the project area for both domestic and irrigation uses.

Domestic uses in the future will become more importent and water
Qality more critical both within and outside the basin area. The
%ﬁﬂ%mt data collection program will likely be continued, some sta-

ons may be added, and some monitoring will be required.
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PART IX. SALINITY CONTROL

A. Identification of Sources

The sources of salinity can be divided into (1) natural sodrces and
(2) man-caused sources. The natural source of salinity consistgnof that
from springs, wells, high salinity streams, and general precipitstion
and percolation. These have been mentioned in Part V, "Basic Studies.”
The man-caused sources consist of irrigated and drained lands, mining
and drilling, and municipal and industrial wastes.

B. Control Measures

The control of salinity can be accomplished in two ways: (1) by di-
lution (water supply increase) and (2) salt load reduction (desaliniza-

tion).

Under water supply increase, several methods can be considered.
These are as follows: (a) import of high quality water; (b) weather
modification; (c) conservation of water by such means as reducing non-
beneficial evapotranspiration including phreatophyte control, reducing
reservoir and lake evaporation, improving farm efficiency, reducing ir-
rigated acreages; and (d) controlling future development.

Salt load reductions may be accomplished by (&) plugging or sealing
major salt-contributing springs, wells, or stream sources; (b) control-
ling salinity from irrigated lands by elimination of high salt-producing
areas, decreasing flow paths of return flows, avoiding contact of heavy
salt-producing areas with discharges, exporting or evaporating high sa-

linity return flows, reducing ground water pumpage of high salinity water,

and reducing seepage losses from conveyance facilities; (c) discharging
high salinity municipal and industrial flow into evaporation ponds or
basins or injecting into deep geologic formation; (d) constructing and
operating desalinization plants if feasible methods are found.

Many engineering, economic, legal, and other problems of salinity
control, together with those of establishing and enforcing standards in
Compatibility with compact agreements, need to be resolved. For this
Teason it is recommended that continued research be mede in all phases
of improving the quality of water. Monitoring of the quality of water

at important stations (especially near state lines) is necessary in order

that proper control can be maintained in implementation of the state
Standards.
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SALINITY CONTROL

C. Present Control Program

The increasing magnitude of the salinity problem in the Colorado

'River system, as well as the major gaps in existing knowledge concerning

its management and control and the impact that salinity could have on
future water resource developments in the Basin, have been of cauncern
to the Bureau of Reclamation and the Federal Water Pollution Control Ad-
ministration for several years. At the beginning of Fiscal Year 1968,
the two agencies initiated a cooperative program of salinity control

. studies in the Upper Basin. One phase of these studies involves the

development of a reconnaissance salinity control report for the Upper
Basin. This report, scheduled for completion by the end of F.Y. 1969,
will describe the nature and magnitude of known sources of salinity,
evaluate the economic significance of a control program, and recommend
appropriate followup feasibility studies. Similar reconnaissance stud-
ies have been proposed for the Lower Basin.

Another phase of the cooperative studies, which is being carried
out concurrently with the reconnaissance activity in the Upper Basin,
is aimed at demonstrating the practicability of controlling some of the
less complex salinity sources. Two flowing wells on White River and
Piceance Creek near Meeker, Colorado, have already been controlled dur-

ing this phase of the study.

Upon completion of these reconnaissance and feasibility studies
where control is clearly indicated, it is anticipated that the Bureau
of Reclamation and Federal Water Pollution Control Administration will
request authorization to carry out a basinwide salinity control program.

D. Future Work

Steps are being taken to launch a research study that will attempt
to predict the quality of return flow water from irrigated land.




PART X. CONCLUSIONS

- These studies indicate an overall increase in the concentration of
total dissolved solids at the various points on the Colorado River and/
or its tributaries under the conditions described, but the quality of
wvater will still be acceptable for present and projected uses.

The addition of large storage units throughout the entire basin
will stabilize the quality of water conditions during the year at many
new points in the basin and dampen out the longtime fluctuations in
wvater quality. Precipitation of total dissolved solids in the larger
reservoirs will offset some of the addition to the stream system caused
by inbasin use.

Operation of the many new reservoirs in the basin will permit in-
creased accuracy in the forecasting of the quality of water delivered to
the many projects and points of diversion in the basin.

The tributaries with exceptionally high dissolved-solids content
have minor effect on the dissolved-solids concentration of the Colorado
River as the volume of water and total tonnage of dissolved material
represent only a very small portion of the total.

The special studies of irrigation projects that have been under-
taken and their effect on the chemical gquality of water permit these pre-
liminary conclusions: '

1. The early years of irrigation are generally the most detrimental
to downstream water quality. This is primarily due to an abundance of
soluble salts not previously exposed to a large amount of water.

5. Firm determinations cannot be made during the early years of de-
Vﬂﬂpment regarding the ultimate effect of irrigation. The primary fac-
tors in establishing equilibrium are the availability cf soluble salts in
?he soils, the capacity of the ground water reservoirs, and the uniform-
Ky of irrigation practice in the area in question.

u 3. FEach irrigated area has a different effect on quality depending

mm-PTOPerties of the soils and substrata in the drainage area, number

“SYEars the land has been irrigated, number of times return flow is re-
ed, nature of the aquifers, rainfall, amount of dilution caused by
face wastes, temperature, storage reservoirs, vegetation, and types
Teturn flow channels.

tlh It must be recognized that there is a vast salt load existing
he streams and rivers due to natural conditions.




CONCLUSIONS

5. TFuture studies should consider other aspects of water quality
effects, such as ion exchange, selective precipitation of salts, and
changes in chemical composition (hardness, concentrations of specific
constituents, etc.) on the river systems.
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Colorado River Basin

Flow and Quality of Water Data

Green River near Green River, Wyoming
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Table |

Colorado River Basin
Flow ond Quality of Water Data

Green River near Green River, Wyoming

(Annual Summary) e
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Meg led quality record May 1951 to December 1966; remainder by correlation.
Sured flow record January 1941 to September 1945; and April 1951 to

SCember 1966; remainder by correlation.
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Table 2
Colorado River Basin

Flow and Quality of Water Data

Gteen River near Greendaie,Utah
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Table 2

Colorado River Basin .

Flow and Quality of Water Dato

Green River near Greendale, Utah
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::én 62 8) 50 59 .85 50 March | 1ho  __,70  __30k | 1B 7L
April {100 .68 66 B 6 April |3k .55 7| 13% -——ZE—
al e Py B 233 o5 Yay 127 s |1 .
o _m_.;__ﬁ;__m_ b2 B3 June —215——""3‘——93"—%3— 246
~195hhh§ _zgs___.ﬁa__za_:__%g:__iﬁ__lz_lw.rm _ELﬁ__g_ T __zz_
Mg, |8 TE TR —sh T 37T Mg, | B3 35 __%g:
Sept 45 69 EVE _E_B =87 ___P_ Bept. |35 __ .56 __ 20 |__ 29 :
. .95 1 Oct. " 56 .70
o | = - —- =5 —% &
Nov. 5 Bs 35 ‘2+3 gl‘ 22 l‘:z. 5k __g%_ —
T 1249 L7 sal L6 252 %03 Total | 973 ) 563 908 .
2b 75 18 23 .18 18 Jan. _ 27 .13 .20 26 .gz
:::. __zk___.L_JJ___?___"'L__‘l:Z_ Peb. (27 __.TT __ 2l 26 -Gl
March " 1.1 Lg 1 1.20 ___& March |___ 64 ___.86 S5 [51 __28_
April |06 .G 68 f 100 -68 —5— April |76 .6 R _%g_ ___%;
o |l s M — —3 96 el R S i B—
e e e e o (el e e e o
- T TR T2 ETY T 23 Sept. |55 .68 7 19 T5
o | T TR a6 |3 —no el oct. | _Bh_ 70 A5 51 T
o T _ps o | T8 T b 28 Mov. |_sh _qo __® |T e T2
Dec. L5 & a7 B3 B Dec. W e T TS T B
Total 1,001 53 538 936 .59 548 Total 781, 59 460 71 .
s0 86 43 ug 43 Jan. 43 65 12
o, 3 A — "‘&8__-&_ — M. TR TR e | e ‘—-382'
Yarcn 150 47 70 147 . ) March |__ 150 __ 8k __ 26 | _1b7 .
April 43 87 167 LT 87 April | 37h  __.55  __206 __3?__ __.ﬁs_
—m_aés 39 14 Lo B3 15 Ma: 304 5% 162 B 3 42
o %15 29 8 270 .32 180 Jume us6 b0 182 __sg_ RN
9% o gy 7 3B T [l -1962 116 2 L1
uy (207 __.33 _ €9 _gz_ ly 291 .39 e >
Aug, 10k 2 A % 2 ke |l hue. e a8 2| g i
ol 21 . pt. | b .6h 28 .
o | e A 50 19 3 oct. - gan % |k &
e 26 88 23 30 50 2l b b S 5 Lo
1,80k 4 TTk 1,786 Lk 785 Total 2,019 51 1,00k 1,954 252
& 2k 27 .89 24 Jan. 23 .9 __.2a 23 91
&0 3 .95 March . .
| = 2 5o e o et S - Anp— 2 B B — Y
m 275 .5k _18 __Eéé% __g.g_ _A;;Lg. thy g 7 J{ g 0
) 685 37 251 s fune
o5 July 1433 3% _155 116 37 156 |1 -1963 Jwy % “g 5 g JOL
hog, 152 57 Bl 131 .63 __gL Aus; 2 = .__5__6 2
b o7 B s % - it poc-Su 3 G, — )
: 5 5 5 fov. |39 o5 1 T .6
;:'- 57 100 _ 57 |58 _1.00 __ 90 Rov 17T .63
Wy | 2,020 2 o T —& i Total - —5- % —i— "—‘53‘.90
Jan, b2 .79 33 Jan. 58 .51 3 58 =57
e — I - =t X1 il i 6 5T 2 26 ST
66 7 47 63 . i March _ 37 .59 . 2’ .
Aprq) 13L &7 90 128 L7090 April |35 —‘éﬁ— _Jsg_ R .60
e | i | L - A e b~ -3 e
wy | —3- 7 61 Ls [low06h swy (Taso e e | bt .63
::'. —iL —‘-2‘2— —— 1;,333 :geg ) ;:f;é. 131 3% B0 130 62
St 1T L 26 | __3b .76 26 oct. _m_—‘ﬁL'—lL-%iL_%o—
o= e e | =R v |23 —8- =R &
&L 310 52 677 68 Total 1,258 .61 770 | 1,238 .62
1,3 .52 1,241 .55 1 o ,
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Table 2

Colorado River Basin

Flow and Quolity of Water Data

Green River near Greendale, Utah

Units — 1000
Present Modified
Concen- Concen-
Flov tration T.D.S. Flow tration T.D.S.
Mooth (A.F.) (T./A.R.) (Toos)| (A.F. T./A.F. Tons) || Year _ Mouth
Jan. 216 0.63 13 21 0.63 1& Jan.
Peb. 213 .10 149 213 - ~1h9 Peb.
March 233 1.05 245 23] 1.0%_ 24/ March
April 204 .8 160 201 .84 1é April
May 66 0 5 61 .87 ‘_é__ Moy
June 86 Th 5 291 June
1965 July 29 86 t gé .96 ; -1966 July
Aug. 31 .8 0 .90 hug.
Sept . é L3 .91 ) Sept.
Oct. 19 .19 é .19 _ 219 Oct.
Fov. 120 . g 88 120 . Fov.
Dec. ﬁE . 15 llE . 5 Dec.
Total 1,437 .19 1,142 1,417 .81 1,142 | Total
Jan. Jan.
Peb. Peb.
March March
April April
May May
June Juns
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. ¥ov.
Dec. Dec.
Total Total
Jan. “Jan.
Peb. Peb.
March March
April April
May May
June June
July July
Aug. ——— —— Avg.
Sept. Sept.
Oct. Oct.
Nov. Fov.
Dec. Dec.
Total Total
Jan. Jan.
Peb. Peb.
March March
April April
May May
! June June
July July
Aug. Aug.
Sept. Sept.
\ Oct. Oct.
i Nov Nov.
l Dec. Dec.
Total Total
‘ Jan. Jan.
Peb. Feb.
March March
April April
May May
J“J\;y June
July
Aug. Aug.
Sept. Sept.
Oct. Oct.
L‘"- Nov
C. Dec.
Tota Total
Jan, Jan.
Peb, Feb.
March March
April April
Moy May
= 3
y July
Aug, Aug.
Sept. Sept
Oct. oct.
Yov, Kov.
% Dec, Dec.
k Total
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Table 2

Colorado River Basin
Flow ond Quality of Water Data

Green River near Greendale, Utah

(Annual Summary)
Units — 1000
Historical : resent Modified
Concen- Zoncen-
Flow tration T.D.S. Flow tration T.D.S.
Year (A.F.) (T./A.F.) (Tons) (AF,) (T./A.70) (Tons
1941 1,521 0.63_ 957 | 1,451 __Q;%Z__ __969
19k2 —1,517 .63 259 1,445 < S
1943 2,089 L 928 2,017 A7 9ko
19LL 1,672 .5k 903 1,599 ST 1
19L5 1,497 .55 826 1,42k .59 838
1946 1,547 .52 799 1,471 25 811
1947 2,447 AT 1,143 2,365 .49 1,155
1948 1,458 .53 768 1,390 .56 T80
1949 1,583 .61 969 | _ 1,492 .66 981
1950 2,625 L7 1,24k 2,522 .50 1,256
1951 2,334 148 1,118 2,251 .50 1,130
1952 2,149 .52 1,117 | 2,075 .54 1,129
1953 1,282 5T T25 | 1,203 .61 13T
195k 1,249 L7 591 1,162 .52 603
1955 1,021 .53 538 236 .59 548
1956 1,804 U1 TTh 1,786 LUk 785
1957 2,020 .50 1,011 1,942 .52 1,018
1958 1,310 .52 67T 1,241 .55 681
1959 1,190 .58 687 1,125 .61 687
1960 913 .58 563 908 62 _563
1961 781 .59 L 60 16 .64 460
1962 2,019 .51 1,024 1,95k .52 1,02k
1963 170 .78 133 122 .90 110
1964 1,258 .61 770 1,238 .62 TT10
1965 1,437 .79 1,142 1,417 .81 1,142
1966 1,189 .15 889 1,189 .15 889
Total 40,232 21,715 38,441 21,892
L Average | 1,5U7T 0.5k 835 1,479 0.57 8o

Sampled quality record October 1956 to Dece

remainder by correlation.
Measured flow record entire period.
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Table 3
Colorado River Basin

Flow and Quolity of Water Data

Duchesne River near Randlett, Utah

Units —1000
% Present Modified FPresest Nodified
Flovw tnti: T.D.S. Flovw ct:::: T.D.8S. Pow mtiuj T.D.8
Month (A.r.) (T./A.F.) Tons A.T. ., A.!.! “l‘au[ Year Month L. A.7. T./A.F.
Jan. 2{ 1.12 _g_ﬁEE .12 2 J,:n - h—
Yaren 2) Jlx.n 2 L —38 2 Jarch :j?; %N 1.25: —i
. L. A .- X 8 N
e e s E R EECT =
June 232 __38 June 158 na3. —a35 ___TT
WM e |TOF O |t Tae W e 7 | T 39 3
e e e
ov. e E— K — R, | g Ll | T2 s T
Totar g T 523 o Y 522 Total _sg" —43 ﬁig_ '—jjzf' _79% —r
. 4o .0 36 ! . 6 ) . 2 . ]
. T3 o0 3 __‘g_ % _%L ey 2 _ﬁ — _% _1_03_2_ _.___}_3
March 39 3.23 3 . March 10 1.20 _ 4
'Azril 50 K) L ’E o _zg_’i April ___Jl__m :% ___3_55 - ﬁ 1 __3_8
el — = —B — =% A B —B | —F —&
a9k July 1.13 33 19 1. 33 || -1948  Juy 3 3.00 F k.50 9
Aug. _—_g%__ T2d2 AT | 1° j —ar hug. 2 3.50 7 : 3.50 T
Sept. S 2.4 12 4 .00 12 Sept. 1 ’.% - g og 0
Oct. m 27 17 1. 27 Oct. 2. 2 B 12
. 22 iﬁ AT . —t —in e ::1.135—_. Y
Do, _za__;.ea__aé____aL__%___—it Dee. -_—&I’Z__L‘%L_&E%_Ln__n_
Total | se6 .88 463 hoy 29 G2 | Total L2l .
Jan, |__ 26 _ 1.12 26 1.12 —122— Jan. 2 1.08 26 2 __1.08 26
vev. |29 __1aT 3 29 137 re. |2 Lo 0| @ 130 3
e e S g;; =3¢ — el e e B -
300" :i‘%: — s o -SRI 5 0 DU ¥ U - S — s
it 03 . I D S— Y — Y e S R - S — U —
Iy 139 o .52 2 (7Y % 2.2k on 5 3.00
be | 2% —|—5 3% —% Pl —F —55 17 3 28 o
oOct., 22 1% |2 18 Oct. 25 _ 1,28 _ 32| 24 _ 1.33 _ 32
Tor. T T |z L 34 ov. __eg___;.-.u__az_.__gL_z.zs____a%.
Total | B0 % 5k Lk 1.00 53 Total sy .18 o7 502 X
Jan. 23 1.08 25 23 1.09 25 Jan. 31 1.00 31 31 1.00 31
::&_46__1&._3%___%_%:32}_% Feb. _%__1.23___32__26__1.23._3&
April ﬁ :@ Ei Lo .00 5 . April R 1.00 EE Eg .10 Eﬁ
My 128 5 73 113 .65 3 May 97 .6 [ 79 T
ue |23 3L b | T3t T30 93 June 193 .83 83 —In R 82
W oy .T: 59 T] .11 59 || -1950 Jwy s~ 1.00 L5 1.12 kS
Aug. 8 " B.00 16| 6 __2.61 6 Ag. |9 200 38|77 257 . 1E
(s):m.___hL_,_z.lL__lL_._S___L_%Q__li_ Sept. _._1.___1.1%__23___1%__&.01__13_
t. 2 _ 1.37 3323 _1.43 . ]é o 1 1. l§ 25
o | —2- 2 /| —B s b et |—8 B S|k O %
R e e i e ] B o e e e el
Jam. |__3 _ 200 __ 3| 3 _ 1.0 __ 30 . 2 1.00 2 . 2
. | T2 T T m | Tz a8 a2 i-’::. _ul__a_ﬁ_iﬁ__a_
March __3z._1..lw____.{|5___3L__1.§L.__1§_ March _23___1.56__36___23__1.%_3%
My |24 g | g2 L T a April USRS v S P T do 2k
Nay T . 51| W 101 51 May __E____ﬁ_ﬁ__j__i_
1ok J.,J“Ty . .61 &1 I .78 60 R 2k .3 o1 105 a‘s‘ 2
0 1 37 % T2 37 |l - pvced Y
. |T—=” a9 T 37 |29 37 f 2 £ — | —5 —I% ——"ﬁ'a
. 2 TLp 21 1 91 21 e, | —E- T T __zg_ —h T
Oct. ”—2%‘ 238 29 20 145 29 Oct. 25 1.2 32 2 .~..1_§g, 32
Fov. S e _gg_ — ___Jié_ 33 Nov. ”_12_ i'i 39| TTieb 39
e R v i ST B e | —PE | iR —w
Jan. 23 1.13 26 23 1.13 26 Jan. 28 1.0 30 28 1.07 30
Peb, 22 1 %2 21 1.35 Eg Feb. 26 Ek 26 1,32 Ek
March R . 31 o
t};ﬂ - _1L_.oo j ___3__3 % ___5% 3:?1’ zﬁ % 61 i%_ :12[1- 61
100 J‘Ju:l:; —i 2:23 —|—3 R Y 152 it o % —i 2’616 — 36 _mﬁ
e e e e
Sept. _2_15_____%._2___3_7_:% Sept. [ 30 1.2 28 1.28
Oct. 17 1.53 Y ;.2 Oct. — 1,38 __23- ——lg— ——33-
Bov. |32 .22 :ng R T W Rov. 2 1.31 2 ﬁ
Dec, |30 .20 _m__xm_j Dec. _zz__imj__u__l.n_ji
Total 324 1.26 375 287 1.30 374 Total 1,035 60 619 96k .6k 617
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Table 3
Colorado River Basin

Flow and Quality of Woter'Doto

Duchesne River near Randlett, Utah

Units —1000
Historical Present Modified HEistorioal ___mmy_m__—-
Concen- Concen~ Concen- Concen-
Flov tration T.D.S. ¥low tration T.D.5. Flow tration T.D.S. Now tration T.D.S
ar __ Momth (A.r.) (T./A.R.) (Tons) | (A.F. T./A.F. Tons ) {{Year  Month A.F. T./A.F. I T./A.F
Jan. 39 0,90 35 39 0.9 3% Jan 22 1. ] Same a8 storicel
Peb. 1,12 37 3{ 1 F 37 Feb 2% .
May 2 . May .
Tone _m_—”—ﬁﬁ:—a‘li—:z;:%z one —T__Jz_—jg:ﬁ:”ff
21953 July __J.‘i__l.ﬂ__.ﬁ_.__i_-_J.zL___gl-I%Q July ______2_;”__2__ -
e |/ — = __ilk_. I syt i— 2B |
oct. 9 2.% b1 - 2 ? oet. |1 1.!% 17
Dec. i3 __&_ o6 _1Lu 3 Dec. |22 12 &
Total ﬁ 1.12 3 290 1,26 365 Total 166 1.33
Jan. 21 30 Sape &8 historical Jan. . 20
reo. 2 Sk o wo. | g —f —i—
March 20 1. 3 ___ March gg :.12 1
April 13 .17 April 1. b
wy |36 3 My |18 217 21
I e s+ s = = e
e | T s b g, 1 .00 %
ot 4l T 3 :_";__ i - 2 1
Nov. —— e v, |m— a8 T
Dec. T8 150 2l . Dec. 18 a3 2k
Total 188 1.k8 278 Total
Jan. 2 _J..ﬁﬂ_ 21 Jen. |2 a9 2
Peb. a0 w30 Feb. a7 28,
March |.__3% _1...35_ k7 March |30 .50 13
Al |22 Ao A Apriy |2 350 —T1-
Nay —hs .00 b5 May 3 _233 I
June ek _ 09 37 rme |3 _=261 8
1955 July |2 —3.00 _ 6 2961 y |31 h.oo b
Aug. 8 250 1T Aug. 1 _3.00 3
gectt ___;_ _2.%%_ _J{_- ::{t T 39 _a.b7 28
Nov 15 1. 2 lov. 7 _ 1. 30 _]
De 29 1.21 35 De: —1.00 _—_ —t— ———
'l‘oulc |—ohs "~ J.32 323 fromc 155 1.35 1§
Jan. __°1 100 PR - Jan. 81 by
Peb. _ 23 ___L%i)_ __%_ Feb. 3 i
Merch |25 i March i —3.0b 1
April 2 April S .
e =
s 32 | Fm g e M [ ok
Aug. : .00 8 N Aug. ____§t__ Y b .
b4 A - — ] sept. | —— 3% —%—
Oct . Oct s
Get- |3~ Tise 2 ov. |25 =<5 ——
Dec. — 19 1.2 23 Dec. _ 126 29
Total 303 1,07 325 Total 505 68 %09
Jan 22 1.0 22 Jan 18 1,;LE 21
Peb. T 05 2 Peb. T2 _2ab 33 —
. Mapen |22 —L.Sb 3k March |20 _l.90. 29
April |—12 A, 2 April |—8— —3.20 T
May T3 123 W8 May PRI W — / & 30
June S Y: "SR _ 16 June s __6 38
M7 juy |35 ——eB —32— 1963 July | —3— 8
Sept. :ﬁ——: _J._{_ 22 Sept. |—3F —i _23
Oct. 2 Oct. - ==
Dec. . Dec.
R = e .
Jan. 9 .83 2h Jun. 18 1.00 18
Peb. 31 1.00 31 Peb. 18 L9
March T35 137 M March __z}____l.n!r_:t____________
April __.ES__ _Lg%_ il April | —1% T1.57 %2
My _am .0 May — T _._.% ﬁ:
June T30 ke W P (. V- Mp—. -
958 gy | b —2.50 20— -196k  July 29 97 28
Aug. T3 koo b Aug. __.,g__ —2.11 3
Sept J: ___g_ 1 Sept. |__% 2
=S s e — e —| = e e
Nov. - T3 . —
Dee. T2 T2y :%___ _ Dec, |21 __.LTB.Z—
Total 116 .9 329 Total 356 .96 3k
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Table 3
Colorado River Basin

Flow and Quality of Water Data

Duchesne River near Randle

Units — 1000

tt, Utah

Historical Present Modified
Concen- Concen-
Flov tration T.D.S. Flov tration T.D.S.

Yesr  Month (A.F.) ('r /A r.) (Toms ) A.F. T./A.F. Tons) || Year  Month
Jan. _ T —__ Same as historical Jan.
Ped. 2 Q Peb.
March 26 1 sh March
April 1.16 April
May 1 1.11 '[9 May
June 302 49 148 June

-1965 July 175 .51 89 -1966 July
Aug. 51 .96 53 Aug.
Sept. 58 1.09 63 Sept.
oct. 47 _L.lo b Oct.
Nov. t[ 1.13 . 2 Rov.
Dec. 1.12 1 Dec.

Total 205 .80 o1 . Total
Jan. Jan.
Peb. PFeb.
March March
April April
May May
June June
July July
Aug . Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan. Jan.
Peb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Rov. Kov.
Dec Dec.
Total Total
Jan. Jan.
Feb. Feb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov Nov.
Dec Dec.
Total Total
Jan. Jan.
Peb. Feb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Rov Nov.
Dec. Dec.
Total Total
Jan. Jan.
Feb. Feb.
March March
April April
May — May
June June
July - July
Aug. Aug.
Sept. Sept.
Oct. e Oct.
Nov. — Nov.
Dec. —_— Dec.
L s

Concen-
Flov tration T.D.S.
A.F. T./A.F.

Concen-
tration T.D.S.
T./AF. Tons

Seme as historical

.__u.j%{
__19_._us.

e
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Table 3

Colorado River Basin
_ Flow and Quality of Water Data

Duchesne River near Randlett, Utah

(Annual Summary)
Units — 1000
Historical rresent M
Concen- Concen-
Flow tration T.D.S. Flow tration T.D.S.
| Year (A.F.) (T./AF.) (Tons) | (A.F.) (T, /A7) (Tons )
1941 694 0.75 523 646 0.81 522
1942 526 .88 463 401 .94 Le2
1943 - k6o .99 L5k L1k 1.09 53
1944 698 Th 51T 651 .19 516
1945 Lot 1.08 Lho 369 1.19 439
1946 324 1.16 375 287 1.30 37k
1947 569 .86 189 521 N 188
1948 298 1.1h 339 267 1.25 335
1949 6l1 .78 LoT 592 .84 496
1950 5Tk 87 497 519 % 195
1951 448 1.06 b1 398 1.19 475 -
1952 1,035 .60 619 o6k yan 617 ;
1953 326 1.12 366 290 1.26 365
1954 188 1.48 278 188 1.48 278
1955 245 1.32 323 245 1.32 323
1956 303 1.07 325 303 1.07 325
1957 456 .9k 429 456 .9l 429
1958 416 .79 329 416 .19 329
1959 166 1.33 221 166 1.33 221
1960 160 1.20 192 160 —1.20 192
1961 145 1.35 196 145 1.35 196
1962 505 .81 4oo 505 .81 409
1963 210 1.28 268 210 1.28 268
1964 356 ,96 3471 356 96 3L
1965 905 .80 721 905 .30 721
1966 306 1.2k 379 306 1.24 379
Total | 11,361 10,467 | 10,770 10,448
[ Average |~ k3T 0.5 103 b1k 097 IE

Samp1ed quality record December 1950 to September 1951, November 1956 to g
December 1966; remainder by correlation.

easured flow record October 1942 to December 1966; remainder by correlation.
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Table 4

Colorado River Basin

Flow and Quality of Water Data

Green River near Ouray, Utah

Units — 1000

Historical Present Modified Historical &
Concen- Concen- Concen- Concen-
Flov tration T.D.S. Flow tration T.D.S. Flov tration T.D.S. Flov tration T.D.S.
[Year _ Month (A.F.) (T./A.F.) (Tons) (A.F.) (T./A.F.) (Tons)|/Year Month (A.F.) (T./AF.) )| (A.F.) (T./A.F.)—-—&_(Toxm)
Jan. 93 __ 095 B8 @ Jan. ok ___ofa . Ba] -2 )
Pb. |11 97 ——208(_ M0 ﬁ :& Peb. | izl 79 —_aogd 13T 5 o9
March __202_.__..90..__.182__19&___..21___1&L March _m;___%:g__m___‘_m___m
oy Tizee e 0|36 . 2 o e I.!S*%g_h J__%lzs
Tee | XSl T Theo|mogr 38 22 Jure m__aﬁﬁ'lx =37 LEL
- 1941 July __"133._.5&__191__301’:___.55___19&_-19&7-1&)' _oebh .30 l a3 . oo
Sept —_J.jﬁ___ﬁi__m__lBL__l..Qﬁ___J.iL Sept. |__d15¢ __.T7b .13 79 6
Oct. TRl 93 __2&s|__ oM .95 267 Oct. _m__&JJ__mJL
Rov. oy 85 ___age| 2k .86 18k Fov T3 .86 ____abof_ e .87 ___lh2
Dec. 151 Q2 139 151 .93 141 Dec. s __.en . a37j-—a:’ .9l — 139
Total L, bh7 60 2,671 1 14,295 63 2,692 Total 5,47k 49 2,6751 5,313 .51 2,692
gan. |10 ___.B8 _ o) 100 __ .8 1 Jen. |_ 2% ___.91 — u8| 1% =91 118
Feb. T3 el 03|l .02 103 Feb. _m___.zi__mé__lza___.u__m
March | pb7 ___.91 __ _ees| 2k .02 285 March 271 .83 230 27h .8l 230
April ___ﬁm.___dsﬁ.___lﬁi_ﬂﬂ__..fﬁ__%g}_ April __‘sz__.ﬁZ.__.E.ﬁ_géL__‘-ﬁl_._lﬁ
May TS0 - _.h7 85| 1,00l =39 —TL May _1.000 34 370|060 .35 3T
June o500 .3k koo L2l =32 2l June 93 .32 300 808 .33 301
- 1942 July _Jgi__sx__zm_i_:-g%:_ﬁl_-lgw July |2k ___ .53 120 221 .29 130
Avg. |13 —— gk —-202| 12k N 106 Mg, | ez ks 80| 106 _TL __ 8
Sept. ___82.__..96__19,___59__1_1_»3_ 82 Sept.___ﬁﬁ____._zg,___sz,_gﬁ__l_.qg 55
Oct. ___10&__.99-___1.01_;%__1;0___22_ oct. —eg o .gb 76 7 % 18
Nov. 13 1.09 123 103 _ 1.1l 125 Nov. __9h .94 0 92 97 __28.
Dec. —_300 — 320 —d.ld 2 Dec. 93 1.0L 97 92 1.06 o8
Total L,535 6 > el | 4,395 .58 2,563 Total | 3,828 5> 1 .gBo | 3,700 . 5h 1,99
Jan. |98 _ 1.0 107 91 1.0 107 Jen. |91 .89 86 6 ¥ 86
Fev. 19 .91 108 8 _ .92 __ 108 Feb. |__a0h .82 85 103 B3 85
March |___ 227 .81 183 22k .82 183 March |__ 263 .78 205 .79 203
April 573 .51 290 __i%_. .52 ___z%%_ April 490 .59 287 19 __iﬁ 287
May __Bm__.sb.___zza__lr___:ﬁ__zr__ May 1229 .38 1,190 .40 571
June 1,000 36 392 | . 1,049 .37 39 June _ 1,548 37 o801 2,495 .39 _ . S&
-w%w __59;L__43&___223__56£___,%g___§§5_-19u9ﬁy __s58. 9 ,u8 270 gg g% 272
. ,éu 92 96 99 95 Sept. ___103 . g% 92 .89 éz
%6 1 112 1.01 11 Oct. 193 g 165 T .8 166
1 ogu 130 132 1.01 133 Nov 173 éu 15g 177 .68 156
1.0k 109 - 10_8. 1.*:. Dec 11 1.0 put 116 L.03
,52 2,232 ,10 55 2,249 Total 5,028 .52 2,609 ,061 .5 2,6u2§
1.05 83 78 1.06 83 Jan 125 1.00 125 124 1.01 125
1.03 104 100 1,04 mé Feb 135 -85 115 13k 86 115
1,08 _ 226 2052% l-OLQ 22 March 2«51 ‘70 250 318 .79 250
.68 365 0 [ April . 637 -3l _3e3
e R— < S - | —1 %20 Toos A7 k&
.2 395 | 1.3 396 June 1,597 233 520 L3k 521
39 222 5 El 225 - 1950 July 711 RE] 308 611 46 310
T 6 & 110 76 8l Aug. 206 62 140 205 .70 . 1h3.
T 78 53| ok _1.0b 56 Sept. |_ b5 .79 b 333 .88 LT
T 95 102 104 1.00 104 Oct. 1LY 87 12 1hs .88 127
102 12 110 1.0b 11k Nov. |__165 .83 137 167 .83 136
107 93|88 _1.08 Dec __159 .86 1 .83 138
51 2,215] k4,204 3 2,234 Total 5,446 .51 2,777] 5,260 .53 2,789
.95 ____98|_ 102 9% 98 Jan. 06 .91 _ 98| 107 .92
T o5 1iof_ 115 -9 110 Feb. 6y __ .19 130 163 .80 130
T oh 6| __ 168 .95 160 March 21k .79 170 211 .81 170
T 7 "N & A— S B April a9y .57 _ 25| 3B __ .30 ___223
37 k|9l __ .3 May T o3 b ___ P5|__oo0 k3 363
.3k ___360|_1,012 36 361 June |_2.299 __ .31 ¥ ;.;gé. —je b8
T 37 oug|__ 6o _ .39 250 |- 1951 July 616 o 250|986 A3 252
T A7 3302 .72 26 g,  |—338 .6 220 350 66 223
T 6k | by .71 105 Sept. | 160 .69 10k 150 7L 107
85 108 b7 130 oot |2 .82 | 205 .83 _ATL
Ty T aeA| 139 .92 126 Nov. —is .87 _ 137|__1se .81 138
a7 mi_n_yﬁ____ﬁ«__lgl_ Dec. T3 L2 a0 a3 .92 12l
50 2,219 ,090 55 2 Total i, 747 %2 2,500| 4,586 55 5
Q) 102 111 .92 102 Jan. 125 . 112 124 .90 112
83 9l 109 . 83 1 Feb. 132 .86 11k 131 .87 11h
B3 ___18s|.__ 219 __l_Lg Mereh | 151 __ .85 ____129| 1% .87 129
T3 __ o8f|_ 525 .Sk 266 April s .68 ___652|__ou6 .G 632
38 ___ocgp|_ 128 bo 29k May 1,888 __JLE 793t _1.B48 b3 793
— — | —h i e e | DR ——3 —F| M o o
T 130| _meb - .50 113 |- 1952 July _1177__21 270| __ u48 el 212
.7k 106|125 88 110 Aug. '_EEK __~g% 26| 276 ___.76 209
B _ 83)._ 9% __.9% 8 Sept. 1 — 133|183 .88 136
T8y epf_ ks _ .86 12k oOct. ___11_L__91;__1£_u.4___1.,95___m
.30 1k 160 291 1h6 Nov. _ 115 1.0 120 23 107 12l
___.Bs 126 T Dec. T %0 3.8 ___1x|_120. 109 131
.55 1,902 [ 3,317 .58 1,921 Total 6,282 -5k 3,36%| 6,109 .55 3,376
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Table 4
Colorado River Basin

Flow and Quality of Water Data

Green River near Ouray, Utah

Units — 1000

Hiatorical Present Modified Historicel mmwmnﬂ
- Concen- Concen- ne-
Flov trntizn T.D.S. Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.S.
Year __ Month (A.F.) (T./A.F.) (Tons)] (A.F.) (T./A.F.) (Toms)|Year MNonth (A.F.) (T./A.F.) 1] (A.F.) (Tons )
Jan. 139 0.5% 138 120 Jan. 100 0.9 . 9
P b v 2 - . —-T el s v an— bl e
pesie 23k : & ST pwi 235 —
April . 1 pr
| e = - a1 B 2 vy | b —% y %
Tl el | W i e
<1953 . I L .
Aﬁ .68 1 1 76 167 :5 % .89 157
Sept. é .78 T2 92 pt. |__ J01 .19 gi
OcZ. % 7g L 719 Oct. __EQ_ -1 L
Rov 8 .97 __115 11 .98 116 Nov. 145 . s%
Dec. —_ 205 _A.00 105 —1.00 __égg_ Dec. 203 .85
'!‘o‘ulc 3,353 256 1,875 3,212 59 - 1, Total 2,937 .53
Jan. 105 .95 100 10k 296 200 Jan. % .86
Peb. 139 ,& ]P 138 .87 120 Peb. .93
March |___1T2 . 15 169 .86 145 March :gﬁ__"? . )7:3
el — : 1&0 673 - 2 35'” 6
May 693 .32 .33 g2l y 3515 .36
e e e e ] POl i
*) i ° 32 . .
» A:i’ T2 i & 106 59 & Mg, |7 .68
Sept. |_ 7. _.T{ Q0 107 .86 92 Sept. |___ 62 _ LT3
Oct. Eg .9 120 127 .95 121 oct. ol .80
Nov. R 118 —_—0 106 Nov.
Dec. .716_ 3 :;& T 11z 86 Dec. __7__2 &
Total 2,679 5 1,495 2.566 .59 1,907 Total 2,975 .50
Jan. 18 0 17 291 70 Jan. 16 -18
Yo, | B3 i 10 B2 85 ) Feb. % T
March |__203 —'%f:— _ 18 | __ 200 .92 __ifs March _15511‘_ .78
April 319 il .66 __.2%5_ April 1 67
May _.'SLQ.;L_ _.35_5 #?_ jgj: __gg_ _2%_ May 387 3T .
Ji . . 2. June S15 .
~1955 JE 21k 25 8 101 L6 87 {|-1962  Juy 112 %2
Aug. 151 _....73 10 136 .83 113 Aug. 7:?3 8[{
LT/ e s |57 .98 Sept. .
oot o — G| % TTo- S | He —m
Nov. 8 96 _ 8 86 _gs 82 Nov ﬁg Jsg
Dec. %g QE i;g T . 111 De NS
Totalc 2,7 LSk 1, 2, B % 1,503 Tohlc 2,298 .55
Jan. 140 .86 120 139 .86 120 Jan. 101 LTh
r::. __ 93 __.2,:/_ ___9%0 92 .98 ) Feb. ELT) .gi
March |__330 _ .67 _ 220 327 67 220 March 43k LI7
April |_ 4P  __ bs 200 | WGL .46 220 April 1,092 L7
May a0k 3l 323 _1_.90%_ .32 __326 May 1,362 .3k
Ji 1,280 _ 355 | 1,008 .32 _ 356 June o .
ame e | B - | Tl s 4% say 59 1
Aug. 166 _ .60 200 | 150 .69 __ 103 Aug. 8L .55
Sept. |70 .6l 43 0 73 b Sept. [ .80
Oct. __g__ 280 60 78 .18 61 Oct. 116 .92
Fov — K7 88 1&1 .88 89 Nov. 82 .97
De jor] 17 Dec. 7 .EZ
wc 4, 0b7 .ES 1,817 3,913 47 1,828 '1'0'@1c 5,57 Rl
Jan. 83 .88 B 82 .89 3 Jan. 66 .89
Peb. 102 __%?_ 92 101 .91 92 Feb. 115 LBl
March |_ 230 .83 191 | 227 __ .8 191 March 1 .87
April | 317 .66 209 309 . .68 209 April 1 .52
May 987 _ b2 ok — .43 ik May a1 .27 116
June 1,915 231 590 | _1,8% .31 590 June |__304 .36 ——5,2—10
157 July _:.,195_ 30 _ 360 3 361 [F1963  guly L8 .83
g, 3h5 .81 210 330 Al 212 Aug. |59 _ 1.37 5% :
Sept. |49 .70 125 169 .75 126 Sept. 73 1.15 ;0 . a2y
Oct. —w&, - .19 k3 | 179 .80 1Lh Oct. 45 1.11 50 . T
Nov 206 .83 11 207 .83 172 Nov __.gg_ ___.%9_ 7L R %
Dec. _ 40 118 Dec. .81 0 80
Total 5,870 _‘&uis_ 2,606 | 5,765 _l‘TQ;JF 2,726 Total 1,556 .61 _9&‘ 1,589 .63
Jan. 12 .79 96 121 .19 9% Jan. ﬁo .69 11 ﬁg __._68_ ___g)_
Feb. 178 .3 130 1%1 .3 130 Feb. 1 18 8 |__ .1
March Eyﬁ 19 294 243 .80 Iﬁ March 12% i 122 W15 %2
Apri1 | B2 .58 2bs | Mk .50 _ 2kg April 196 T3 133_ ez gk 13
¥ay 1,357 - .33 —.3h k%o May 663 M 212 1 f5A. - .hL 272
Q2 June 1,115 28 312 1,00k 29 312 June T4 .36 267 733 36— 206R
%8 Juy 189 253 100 0 59 101 |[-1964%  Juiy g *50 166 | T3 51 165
Aug, 2] .65 6L .17 Aug. ) .'E i 2] 1
Sept. {___81 _ .82 68 &) .95 69 Sept. E% T3 Po@ 146 7 E 10%
by “ a 0 95 9L %0 Get. | —22- _',‘1—3 —80-| 2% - 'J% i
. s . Nov. s
Dec. - 72 9| — 109 .88 % Dec. |23 I ﬁ: 23 1T 118
Total L,105 47 1,916 | 4,009 L8 1,920 Total 3,255 .56 1,834 | 3 000 .57 1,832
102




Table 4
Colorado River

Basin

Flow and Quality' of Water Data

Green River near Ouray, Utah

Units — 1000

Hiatorical

Present Modified
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Table 4

Colorado River Basin
Flow ond Quality of Water Data

Green River near Ouray. Utah

(Annual Summary)
Units — 1000 L
Historical rresent Modified ‘
Concen- -oncen-

Flow tration T.D.S. Flow tration T.D.S.

Year (A.F.) (T./A.F.) (Tons) (A.F.) (T./A.7.) (Tons )
1941 L, LT 0.60 2,671 4,295 ' _0.63 2,692
1942 4,535 .56 2,54 | 5,395 .58 2,563
1943 4,257 .52 2,232 4,108 .55 2,249
194k 4,357 .51 2,215 L .20k .53 2,234
1945 4,232 .52 2,219 4,090 .55 2,236
1947 S, b7l .49 2,675 5,313 .51 2,692
1948 3,828 .52 1,982 3,700 .5k 1,997
1949 _ 5,008 .52 4,861 .54 2,620
1950 5,446 .51 2,777 | _ 5,260 .53 2,789
1951 L, 74T .52 2,490 4,586 .55 2,502
1952 6,202 .5k 3,364 6,109 292 3,376
1953 3,353 .56 1,075 3,212 .59 1,850
1954 2,679 .56 1,495 2,566 .59 1,507
1955 2,784 .5k 1,493 2,664 .56 1,503
1956 4, OhT b5 1,817 1 A7 1,828
1957 5.870 16 5.606 | ~ 5,765 57 5. 756
1958 4,105 AT 1,916 4,009 48 1,920
1959 2,937 .53 1,545 2,047 .Sk 1,543
1960 2,975 .50 1,474 2,885 .51 1,Lk72
1961 .55 1,270 | __ 2,208 .57 1,268
1962 5,57k AT 2,621 5,484 .48 2,619
1963 1,556 .61 o6 1,489 .63 olily
1964 3,255 .56 1,834 3,222 .57 1,832
1965 5,136 .57 _ 2,951 |__5,116 .58 2,951
1966 2,935 .66 1,928 2,935 .66 1,928
Total | 10 55,541 | 102,553 55,796
L Average _Ej%%g_ 0.53 2,136 3:9hh 0.5k 2,146

10k

Sampled quality record December 1950 to September 1952, November 1956 to
December 1959, March 1960 to September 1966; remainder by correlation.

Measured flow record October 1947 to September 1955, October 1956 to
September 1966; remainder by correlation.




Table 5

Colorado River Basin

Flow and Quality of Water Data
Green River at Green River, Utah

Units —1000

Historical Present Modified “Presest Modified
Concen- Concen- Concen- Concen-
Flov  tration T.D.S.| Fow tration  T.D.S. Flov tration 7T.D.8.| Fiow tration  T.D.S.
Yesr  Month (A.F.) (T./A.F.) (Tons)| (A.r.) (T./A.P.) (Tons)|iYear MNonth (A.r.) (t.lA.r.)-j—m-é AR, T./A.F. Tons
Jan. 100 __ 3.0 00 {00 o l.02 103 Jan. —_92 . __1.0T — 2 100 ___ 99
Feb. T126 .06 13k | 126 10T 133 Feb. __153___.56_35334_.15;__.51__131._
March | __ 216 __1.01 _ 28 | 213 _ 1. 28 March |___ W11 ___ .79 ko8 .80 _ 325
Aprid [ _mh 475 _ 235 |._303 .70 235 April | uge sy _ sgi_ Wl 6L 249
Nay o .5y 6 | ae6 .56 &5 May b0 3B 53 —.39 33
June _aakk _ Lhg 562 | 1,093 s 568 June L3 3 Sahlt _.]l.‘d___.
. 1941 July __359___.63,_226__.312;_ 13 23 |[- 1947 Jwly | 6s6 ko 22| ZE b
Aug. 267 1.09 292. 2 .25 :}% Aug. 365 T 259 0 .19 267 _
Sept. | __182 __1.01 _ 8y (_ 167 _ 1.16 1 Sept. |___166 .77 __ 128 2~ B89 i3
Oct. _m___m_ﬁL_Bﬁg_ -0 325 Oct. 11 g1 165 1 __-91._.%0_
Nov. |_o4p _ _.e0 __ 206 (_@» .91 221 Fov. __.119___91__4.53__1_6___.92_..__5,_
Dec. |__1A8 98 165 170 =99 1 Dec. {152 _1.00 .35k + 1.0l

Total L 608 n 3272 | Bb2T ] 3,331 Total 5,523 sk 2,991 5,343 57 3,03
Jan. _me o oh w7 |2 105 Ul Jan. a1 gk a3 | ki .ob 133
Feb. 322 .98 120 |22 .99 __ 12l Peb. 137 a2k |-.a3r .90 ___12h
. March _zsu___.gk_zha_._ﬁ%__%_zm. March 313 B4 sm_skg__i_ez___zgg_
April |__8s8 65 557 . _ig_ April |___ss8 . 69 385 | 0% ___ZQ. _.g_%_
May of0 57 558 Ul .60 5 May 1,061 j 1 1,025 . (6) 1
June 120 —39 —LUg5 Jd.22h __SE!L June 952 32 9l 3 P27

| 1942 July __1¢1L__.51_236____31L__-03.__.?_2_-19h8-1uly _265___.5L_m__23§__.§2__m_
Aug. T sp 85 129 |19 1. 139 Aug. 137 .8 11 —.99 U7
Sept. |__ .91 1.0 100 | T3 _1.b 108 Sept. | 60 __ L8l ___ 56 | %6 _ 1.1l 6
Oct. 18 120 _ k2 19 1.2h 18 Oct. 92 1.02 ol gl 1.08 98
e Y- DY-" T ¥ ' ‘TP%— ..__L.%g_ ___lké_ r.):v 97 1.10 107 lgg )1“12 i%l
Dec. C. -

-mmc L, 622 65 2,980 L 45 : 3,042 | Total 3,929 58 2,27 | 3,7 61 2,3
Jan. P 5 -SSP K TR - ) R 1.14 128 Jan. 100 1.01 101 99 1.02 101
Feb. T3 _ 1,020 _ 33 |13 0 1.02 133 Peb. 110 .92 101 109 .93 101
March 236 .91 215 23@ gg 215 March |__ 216 %g 254 2 . .03 25k
April | 569 .57 325 |__ 22 -9 325 April | T4 _EE_. 27 -T1 27
May 163 __ .39 __ 298 | _ 7 ___ ML 300 May 1.22) 43 535 | 1,179 ' 526
June 1,078 k0 b30.|.1.0e5 42 h3h June |_1,547 __ 42 __ 650 |_1.491 b 51

. 1943 July f12 u3 263 578 LL7 270 || - 1949 July 592 57 338 555 .62 32
Aug. 300 83 2Lg 277 .93 257 Aug. 172 1 132 154 .89 137
Sept. | 116° .8 _ mik ..l 1.20 el Sept. |__112 ___.Bg. 100 99 1.05 10k
Oct.’ oL 130 136 |12k Ak b Oct. 207 98 203 | 208 .99 ___ 205
Nov. __Lhé___l_DL_J.SL__lL){.B.__%lL_llg%_ Kov. 190 20 171 __12;2_,_1%%_%1;
Dec. 12 311 a2k | S . Dec. 128 _ 1.07 137 3 2%

'rou],c L 29l 60 2,565 4,125 .63 2,608 Toulc 5,129 .59 3,039 295 3,0
Jan. a0 1.20 o 81 1.21 98 Jan. 1k 1.01 1ho 141 1.01 143
Feb. 111 1.06 118 111 1.07 119 Feb. L7 1.0l 48 146 1.01 148
March 252 1.07 270 2&% _._J..gﬁ ___Elg March 322 291 321
April o T e _%_ -83 —1:12:5‘ April 3 2 397 %@ Z%_ 3
May JRNG - S ST 0 221 May _1,006 .53 __ Shiy _21%_ —26 %2
June 1,391 30 7 | 1,339 _%1_ Lo2 June Taos67 35 __mus | 1,50 27 51

P gl July _SL__M_%Q_JB_#E-HSOK? T g %0 ggg ,=2 v gguo
J —_—1‘:§ T RS 19 Sept. 149 ;323 e 1 1"‘7_.3% 158
: 213 - Oct. 122 . 1 -
sgv. 1 .99 16k i69 .98 i%zé
Dec. {170 96 75 .95
Tomc 5,476 259 3,223 | 5,280 .62 3,249
Jan. |13 1.3 128 113 1.14 129
Feb. 167 .92 154 166 .93 154
March {209 £93 190 202 .oh 190
o 882 [ 397 814&1) 'b?( 39260
May Q .
June |-1,300 ko _ 52h | 1,258 be 927
- 1951 July 627 _.b3 270 | 593 .16 _%
P Bt _Je.ié_ ;Zg _'_517‘_ _jﬁ_
pt. : 4
Oct. 21 .99 __210 |21 _ 100 __213
Nov. 16k 1.05 172 l1 §§u 1.05 ]hle:
Dec. —1.07 k2 3 1.07 1
Tomc 4,739 60 2 4,568 63 2,874
Jan. 13k _1.01 0 336 (133 0 1.08 136
Peb. 140 .96 135 | 139 .97 __ 135
re |- L3 | N
oy | e TTRA om | mGk - s N
y .
Jupe 1,800 .36 651 1,75 237 53_
- 1952 July S1k &0 09 1:82 .6% 235133
Q:f,;. 18k % FTo3 PNV 1.0 178
Oct. 129 1.09 140 125 1.1k 1k2
Fov. 122 a2k 151 121 1.26 ___ 153
Dec. — 129 __l.20 —130 1.2l 15T
Total 6,711 .62 L1737 | g 530 & 4,195

o

ol




Table 5
Colorado River Basin

Flow and Quality of Water Dato

Green River at Green River, Utah

Units — 1000

Historical Present Modified Ristorical Presept Modified
Concen- Concen- Concen- Concen-

Pow tration T.D.S Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.S.
ar __ Month (A.F.) (T./A.F.) (Tons)| (A.P.) (T./A.P.) (Toms)||Year Month (A.F.) (T./A.r.) (Toms)] (A.F.) (T./A.F.) (Tons)
Jan. .05 a7 | ) 06 147 Jan. 97 ___1J3 R P c 3
Peb. - .ok 147 = s 147 Ao [ a— j&: i __-9_6_3 —i
ma | D R THE —ar)| em | T =R —

April . 2 pr- L
May " 4slh 55 250 L21 .60 251 May RV 202 - 186 43 202
June 1,167 37 43 |1, 15736 -39 51553 June 763 .36 259§ TRk 235 ?55
21953 July | 376 L8 _%i_ -1959 July |36 .51 __ng_ _j%_ _g_.}_ - __g_
|93 Aug. 212 .84 178 195 2 1905!3 Aug. 180 .90 106 195 -2 196
Sept 99 B4 76 .1 Sept. 10l .
Oci. % 1.20 104 B 1.26 106 Oct. 178 :% 353 | __1Th .88 153
Fov 125 1,15 144 126 1.16 38_ Nov. 152 .83 6 ié 1.231 igg
Dec 1.18 226 | _ 1 1.17 L2, Dec. 106 1.02 %& .

Total 3,333 €1 2,224 | 3, gE 70 2,205 Total 2,885 62 1,803 | 2,795 NN 1,801
Jan. 107 1.09 117 106 1. (1)2 111‘7 Jan. 95 1,05 100 131; 1.02 100
Peb. 138 _1.03 142 12% 1. 1k2 Feb. 102 95 97 g 2%
March |___ 169 1.03 . 1T 1 1.05 174 March 320 .83 266 31 l . 2
| = —JLE? S T i y ———ﬁggg % *2—221 e —he
May - 17 i) May .

L Ty 6 3 311‘1 5 T 960 Ty = 22& 153 = 87

<1954 July 1 . -1 .
Mg, |20 65 % 107 4 5 hug. A — T 72 a1 2
Sept 134 1.00 137 123 1.15 1h1 Sept. o3 55 50 1.10 55
Oct. 139 1.1k 159 140 1.15 161 Oct. 32 1.00 9% g% 1.0b gs
Nov. 120 1.06 127 12 1.05 129 Fov, 105 .90 __gh_ 1 R
Dec. —0 125 100 | L2k 102 Dec. 80 1.06 5 79 1.08 85

Total 2,639 .68 1.807 2,518 .13 1,829 Total 2,863 .57 1,65 | 2,773 .59 1,643
Jan. 80 __3.06 85 79 1.08 85 Jan. 79 .98 ad 8 .99 __ T
Fev, — 86 g2 79 8 .93 Feb. 9l 87 82 93 .88 82
March 237 .92 218 234 .93 218 March 136 .8 121 1336 . 8921 lﬁl
April |31 .77 239 0 ___Ki _%22 Apriy j___ 284 79 _ 1b5 | __LIB_ - _IEL
May _6;_;_.39.__269_#__;8___12 May _35&_.19.__140_..__32__-3_5%&
June __65h L3 23%6 0 -3 237 Jue |___Sk2 ___ .3 168 | 523 .32 167

(1955 July |__ 223 __ .6 o2 | 108 .53 105 || -1961 July |12 Lg 55 95 .57 ok
Aug. 161 .83 134 | 1ho .95 138 Aug. B8 .9 T3 68 1.07 73
Sept. |71 __,93 ___66 | 60 __ 1.13 68 Sept 175 99 173 166 1.0 __ 173
Oct. __ 77 _1.08 8 |__ 1 130 _ 85 oct. 23 ___ .75 176|230 _ 76 __ 176
Nov 86 1.1 97 89 1.11 R Nov. 261 80 129 | 160 .81 129
Dec —1.02 128 1.02 131 Dec. 126 .88 111 125 -89 111

Total 2,790 62 1,733 | 2,613 .65 1,749 Total 2,265 LBb 1,450 | 2,175 .67 1,448
Jan. 155 __ .91 __ 143 - 154 . 141 Jan. 114 .79 [e%s) 113 .80 9
Peb. 100 _1.08 __ 105 9 1.3% 105 Feb. |___MO3 T2 __290 |_ ko2 .12 290
March _;:]’x’i 81 _ﬁ_ 311 .8% guiui March 40) __‘56_.95 _612._3& 398 ——g% 381
April — 53— _.% 1 _21._ April }_1,003
Ma, 995 .35 38 .36 349 Ma; 1,30 '38 gag 1,33 3
Jui 1,207 232 386 1,154 .34 87 Juxy:e 1,074 » 3 Lo 1,055 .39 Lo7

195 July ___29h  __,ho bk _Qg -5 157 -1962  July 598 L 245 c81 R 2LL

. 113 |1 % . 117 Aug. 176 ,61 107 16L .65 107

— 5 ~éi 53 Sept. |98 .98 96 89 1.08 96~

73 80 .92 Th Oct. 106 1.37 173 122 1.42 173

101 10k .98 102 Fov. ql 1.1k 93 1.16 108

83 8 1.01 8y Dec. e 1.10 7L 1.11 79

2,045 | 3,886 .53 2,058 Total 5,599 .55 3,075 | 5,509 .56 3,07

_.__'li_ 83 .96 80 Jan. | TL 1.0l T4 70 1.06 Th

9 93 .95 2% Feb. 120 .93 112 1;% ).'gfl 1;;
210 2 -90 0 March o .

e e o e e
. Ma; . __160 | .

ol — —ar My |3 —d I e o

%%_322_-1963\1‘;1)' _j;l.___.lé_m___g_j___?ﬁ_

305 3 . 302 Aug. _ T2 ___ 1.7 127 1. 127

153 190 .82 15 Sept. 95 1.57 149 88 1.69 149

174 185 .96 177 Oct. 47 1.3 62 Ly 1.41 6

alhhg 230 .96 25 é Fov. &15 1.26 93 g 1.27 93

1 150 .97 1 Dec. 1.08 9l 1.10 1

3,060 5.693 .5k 3,081 Tomc 1,576 19 1,24 | 1,509 .82 1,239

119 127 94 119 Jan. 109 .76 83 109 76 83

.87 158 Peb. ng %ﬁ 8zl s .16 87

227 243 93 227 March 12 =67 11 ] 1260 .88 111

307 42l 2 307 :zrn — 190 .8 _159__%2%_ ..EJ_S " 21.59_.i
537 A3k s 2R5 | .

I | 50 T T Jue | T s D e T 10 28
13 | 203 ___,70° ___1k2 || ~196% July _3hh L5h 1% ;;ﬁ ;f ___]_gg_
Q1 1.00 Aug. 1 . 1

703 —%%— 1.23 ‘_—1%2_ Sept. :ﬁg _ﬁ 51 138 __g_'s 15
92 89 1.0k 93 Oct. 196 . L,78 153 195 __&_ __.%g_l
103 1.11 Tl Wov. {___ 200 ___.8s _ 2681 200 - 1
12k 11k 1.10 Dec. —_ef7 BT 28260 T B 216
2,421 | 4,108 .59 2,435 Total 3,243 .63 2,045 | 3,210 6 2,043
106



Table 5
Colorado River Basin

Flow and Quality of Water Data

Green River at Green River, Utah

Units — 1000
Bistarical Present Modified Historical Present Modified
Concen- Oonccn- Concen- Concen-
Flov  -tration T.D.S. Flovw T.D.S. mug T.D.S. tration T7.D.S.
Year  Mooth (A.r.) (T./A.7.) (Tons)| (A.F.) ('r /A!‘) (Tons ) || Year on r.) (Tons
Jan. 300 0. 21 300 0.73 219
| TR B | T %
March |__ 361 .88 8 |__ 390 .89 18
May 19 N3 377 81k .hg 377
June 1,207 LH2 507 1,202 o 507
<1965 July 546 52 553 252 284 |[-1966
;»:; 228 29k 21h ,Qb 2]k
Oct. 253 3‘3 % 253 21L
¥ov. Qgg .92
Dec. 2! . 221
Total 5,211 .§5 3he 5,191 % '3,'171?_
Jan.
Feb.
March
April
May
June
July
Ang.
Sept.
Oct.
Kov.
Dec.
Total
Jan.
Peb.
March
April
ay
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
Dec.
Total
Jan.
Feb.
March
April
May
e Some
July
hug, Aug.
Sept. Sept.
Oct., Oct.
::' Nov
* Dec.
bl Total
Jan, Jan.
Ko =
Apry. March
‘,1 April
| Jure May
June
. ::t’ July
) &’;‘ Aug.
Ot Sept.
Yoy, oct.
he: Nov.
\1 Dec.
\; Total
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Table 5
Colorado River

Flow and Quality of Water Dato

Green River at Green River, Utah

(Annual Summary)
Units — 1000 c
Historjicail resent Modified
Concen- Joncen=-""
Flow tration T.D.S. Flow tration T.D.S.
| vear 1 (A.F.) (T./AF.) (Tons) (AF.) (T. /A7) (Tons)
1941 L ,608 0.71 3,272 4,427 0.75 3,331
1942 L,622 .65 2,989 L,L56 .68 3,042
1943 L, 294 .60 2,565 4,125 .63 2,608
194k 4,416 .58 2,581 4,234 .62 2,638
1945 Ly ,260 .60 2,558 4,097 .6l 2,603
1946 3,519 .61 2,148 3,352 66 _2,197
1947 5,523 . 5h 2,991 5,343 .57 3,034
1948 3,929 .58 2,271 3,788 .61 2,30b
1949 5,129 .59 3,039 L,954 62 3,060
1950 5,476 .59 3003 | 5,080 .62 _3,2h9
1951 4,739 .60 2,818 4,568 .63 2,87k
1952 6,711 .62 4,173 6,530 N 4,195
1953 3,333 67 2,224 3,184 .70 _ 2,045
195k 2,639 .68 1,807 2,518 .13 1,829
1955 2,79 .62 1.733 2,673 .65 1,749
1956 4,021 .91 2,045 3,886 .53
1957 5,808 .33 5,693 L5h 3,081
1958 4,211 .51 2,421 4,108 .59 2,435
1959 _ 2,885 .62 — 2,795 .6 _1,80L
1960 2,863 57 1,645 2,773 .59 _ 1,643
1961 2,265 .6l 1,450 2,175 .67 1,448
1962 5,599 52 3,075 5,509 .56 3,073
1963 1,576 NE) 1,241 | 1,509 .82 1,239
196k 3,243 .63 2,045 | 3,210 .6l _ 2,043
1965 5,211 .65 3,412 5,191 .66 3,412
1966 2,969 .16 2,26k 2,969 .76 2,26k
Total | 106,639 6h,883 | 103,347 65,455
Average ,102 0.61 2,495 3,975 0.63 2,518

Sampled quality record entire period.
Measured flow record entire period.
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Table 6
Colorado River Basin

Flow and Quality of Water Data

San Rafael River near Green River, Utah

Units —1000

Fresant Nodified

_— e e ——

(A.P.) (T./A.F.) (Tons)

as Historical

T.D.S.
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Colorado River Basin

Table

6

Flow and Quality of Water Dato
San Rafael River near Green River, Utah

Units — 1000
. mistarioal | Present Modified Present Modified
Concen- Concen- Concen~
Flov  tratiom T.D.8.| Tow tration  T.D.S. Nov tration  T.D.S.
Month (A.r.) (T./A.2.) (Toms)| (A.F. T./A.2. Tons) || Year  Momth A
Jan. a Jan. Bape a3 Historicel
Ped. 7~ —5 ﬁ: Pob. Z
March 3, — 19 March
April $e k April
oy —_— 3 Yay
June 2 ] . June
-1953 July L . —ae_ -1959 July
Aug. < o1 3 g,
Sept. L . 5 Sept.
oct. 3 1] Oct.
Yov. 3 3 Bov.
Dec. 3_ N Dec. l
Total 8 2.5 235 Total [}
Jaa. Mo 22 Jan. R 6
Peb. _— 3.6 __ )9 Pab. .5 — 1
preb il s el w—" P i
Apri) |3 3 13 Apeid 3.: 10
oy — 8 _29 _ 2 Moy —d.9 25
Jare 1 5.0 [ Jone A 1.5 T—L
95k July 1 s.g_ 3 -1960 ﬁ: ‘—Q‘_o ____o_o ___9_.0
o o e e e i |
Oct. %0 _ ___ B _ Oct. ?,5_ 20
sov. 2 _}..1_ S Tov. 5. 9
Dec. o2 Dec. ) -0
Total |36 3. 137 Total % 2, 1
Jan. §.0 Jan. —— 23S 1
b, 3.5 Peb, 3 ___21 8
March 3.5 2] March 2 5.5 1
April 3.1 April |2 8
Yay — 3 _ 30 oy 3 3.0 9
June 2.8 17 June 2 2.5 5
1955  July 0 4] -1961  July 0 ) 0
Aug. 3 3.7 . Aug. —T 29 20
Sept. o (] Sept. (1B 2.9 __ 53
Oct. o [+ 0 Oct. 3 .0 12
Bov. 1 5.0 S Yov. | 1.5 1k
Dec. 2 8,5 9 Dec. 2 b5 9
Total |29 3.5 101 Total Y] 3.3 156
Jan. —_3 3.7 A Jan. 2 %0 8
Peb. —_3 33 10 Peb. —B8 25 __ 2
Al __ll.__ 5.0 Aprfl (11 2.3 T
1 L
May —1  _l6& 18 Moy —29  __ 1. 31
pocell s el v | =t S
956 guy |1 kO k g6 iy |3 b
Aug. 1 -0 g Mg fo—d . 3.0 [}
. o Sept. 9
o i g o v |/ i
Bov, 3.0 S Wov. —_—2 %5 M
Dec. 5.0 —%._ Dec. —_—— 5.5 A
3 2.6 Total 12 2.8 398
Jan. 2 3.0 6 Jan, —L 55 _ 1
b, LY 3.0 12 Peb. & 3.2 13
March £ 5.0 10 March |——2 _%.5_
April b 5.0 _23__ April 1 )
May 9 3. —28 May [ 2.3 b
- | o R e e e =
w = e e | SF A
Sept. 1.5 U Bept. |— 6 _ 3 _ 26
Oct. —10 _ 3.3 33 oet., |—XL 0.0 [
Yov. 21 3; i; Wov. |— 2 __ A5 9
Dec. . Dec. 2 4,5 )
| 3 330 rotar . | CYCST
Jan, S 2.€ 13 Jan. 1 e.g 6
. 2. 22 n:;. 2 20 8
March 3.3 — 20 March 3 3.7 1
Apetl |23 1.6 2 April 1 8.0 8
Yoy — 66 _ .9 _ 6 May —25 13 22
Ny e | _ 57 .8 AT June 20 _ 1.6 33
y 2 X 8 =196k  July i 3.8 15
hug. 5 18 Ag. |—6 3.7 22
Sept. . 23 17 gept. |[—21 _ ko ___ b
3. —1 __%._. —_— oct. 0 0 0
. Nov. 1 J.0 1
Dec. E 3.3 a3 Dec. 3 5,7 1y
By 172 1.5 252 Total 5T 2.7 157
* Revised
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Table 6
Colorado River

Flow and Quality of Water Dato

Basin

San Rafael River near Green River, Utah

Units — 1000

Bistorical

Present Modified

Concen-
Flow tration
(A.r.) (T./A.F.)

Concen-
Flov tration T.D.S.

(A.F.) (T./A.r.) (Tonms)

— Sape Mwiml____

!
|
!
1

- 1966 July

Dec.

Jan.
Peb.
March
April
July
Sept.
Oct.
Rov.
Total

Jan.

March
April

Oct.

___M_———__JM&M———-

Concen-

Concen-
tration T.D.S. Flov tration T.D.S.

(A.F.) (T./AF.) (Tons)
___Same as historical
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Tabie 6

Colorado River Basin
Flow and Quality of Water Dato

San Rafael River near Green River, Utah

(Annua!l Summary)
Units — 1000 i
Historjical resent Modified
Concen- Zoncen-
Flow tration T.D.S. Flow tration T.D.S.
| Year | (A.F.) (T./AF.) (Tons) (AF.) (T./A.F.) (Tons )

1941 139 1.93 268 Same as historical
1942 137 2.09 786 A

1943 73 2.92 213

19LL 149 1.76 263

1945 85 2.52 21k

1946 69 3.16 218

1947 1111 2.59 287

1948 62 2.66 165

1949 135 2.03 27h

1950 23 3.23 171

1951 75 2.76 207

1952 314 1.49 LeT

1953 Bl 2.90 235

195k 36 3.81 137

1955 29 3.4 101

1956 33 2.64 87

1957 189 1.75 330

1958 172 1.47 252

1959 21 3.66 81

1960 46 2.57 118

1961 48 3.25 156

1962 112 1.77 198

1963 L6 3.54 163

1964 57 2.75 157

1965 184 1.79 329

1966 33 4.03 133

Total 2,489 5,510

[ Average 96 2.21 212 Y

Sampled quality record November 1946 to September 1949, November 1950 to

December 1966, remainder by correlation.

Measured flow record October 1945 to December 1966, remainder by correlation.
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Table 7

Colorado River Basin

Fiow ond Quality of Water Data

Colorado River near Glenwood Springs, Colorado

Units — 1000

— Bistorical Present Modified ____ Present Modified
Concen- :mccn- Conoen- Concen-
Flov tration T.D.S. Flov tration T.D.8. Flow tration T.D.S. Now tration T.D.8.
lYear _ Month (A.r.) (T./A.2.) (Tons) (A.Y.) (T./A.2.) (12\m) Year mﬂa AP, T./A T./AF.
Jan. — s o5 _er |22 1.1 . __2ﬁ_. 0 _9..9;1. 0
:.r.:;h 7 s 2 | 2n A B2 ﬂ;..—%s— . % —%:t
S b 40 .5 April 12 37 TTEpE b3 I
:;:;n __9%_ __27__ __I.ZL ___52_. __32_ ‘!; 3 I 4 1. . a3 __gi__
—- —% 2| —H- —8 —i% & —&
.1041 Jupe 70 :19 0 . 1947 June o8 . . .20 ___g]_
Ny |TOeas o e o 2l Ny | TEEC A e |TTWE 2 i
;‘;t 84 .60 50 ___‘ﬁ&_ __.l_fé?_ 8 :gt Ty .38 %6 .99 —2d —_EL
pt. :i :%: ___?__ ___62_ . ag . 19 .53 b2 55 75 ]
Oct. B LT N - S— oct. % .g b g 'Zg gg
Dec. _tue__.gz___zz_.__’z‘&__,;!i—__n_ Doc. _45__38___36__56__&___3.5_
Dec. Ce

'noulc 1,711 34 588 1,359 L2 568 | Total 1,816 234 62k
Jan. N T 25 _ 1.24 1 Jan. 6 A L 62 . 3
=T " EE N CEE ==
April 167 .21‘ 10 149 .2 April 1 :2031 1& 1158 .12&2 105%

- m "‘3@"122 T 2 %‘3 2% 110 1948 :ym- §72 Y Bs %g ST T Bo_
- July ___JE__?O 21 _g?___J__ o 38 ||° July __15______35___&_ ——%‘8—-—-%%
Aug. P - R < I —33 3a8 39 Aug. 9% __%1_ 55 .
Sept. 16 .18 36 23 .52 35 Sept. 57 .67 38 39 -gﬁ E%
oct. N L0 35 1.11 39 oct. 6 .65 L1 49 82
Nov. E% %‘ 37 31 .16 36 ov. é ,E gg gz .63 35
Dec. . 33 |22 _1bs 32 Dec. |29 : .

Total 1,90h 33 620 1,450 sy 598 Total 1,88 .32 60k 1,527 .38 58k
Jan. _}%_.__Q’Q__JL__.;L__LJL_}l_ Jan. ___él____é.‘.‘___sé__go__;@___ji_
Feb. 3 .78 28 22 1.23 27 Peb. gg .57 32 39 .19 31
March L8 .75 36 E% 1.12 35 March 259 3 37 .89 33
April ;ﬁz e 55 1 =3 5k April .238 115 243 49
wy | T T 79| Ao .25 7 oy —_—}_gf_j 3 —3| 7 T 5

e gE 2582 :;8 1015 1% :20 100 104 JuJuE Ggh ;% mui 25!_213 :gg 11&13
Aug. 1%5 .15 E9 3 25 L7 Avg. 106 b5 L8 63 .13 L6
Sept. 66 6k 2 | b9 11 'S Sept. |82 39 4 48 .83 4o
Oct. __%9_ ___éi{:_ kg __ k6 .85 %6 39 oct. | 6L .70 b3 hié —e95 hg
Nov. —_ _ég . 3 23 . 35 Nov. ig 1 3% X 1.00 3
De —23 —aa;‘— _ﬁi'@_ 66 33 Dec. 58 .62 3 L1 .85 35

umc 1,826 .33 7 1,LT7 .50 587 Tomc 2,036 .32 652 1,610 .39 0
Jan. .76 28 24 1.12 2 . 6 .6 2 .6
e e = e 2

h 50 .12 . March %Q . Ei s

:;:1 85 .516 1';633 22 .g, RE April 141 .35 9 1%} .3% Eg

Ma: 302 .2 .28 i 259 .26 67 L7 .27 66
g e Lo8 16 8 17 ST 6 e 2o 3 0L 51 §
%4 Ty |28 _.ea b | 126 A6 s || 70 guy 137 — ——| e g —

hg, | 12— Thg o 35 (w80 33 g |0 —Z £ g —3 —3

Sept. ko m 32 29 _ .07 3L Sept. g 3 . )

Oct. _ 60 __.65 39 Ty 8 38 Oct. __ Lo . 39 L5 .87 39

Nov. .57 ——_6%_.5 __35_33 ——FG_M _J&O __35__2 Rov. . __.5% . ]g 11 '*g -26 :Z

-m?lc 1,119% 35 523 1,180 :E3 50 mtﬁc. 1,460 .8 5&5 1,350 . :E% s
Jan. o\ .1 29 27 . 1.04 28 Jan. .56 33 5h .61 33
e e e e o I et
- h 6 . . . .

April 72 .21 5 . A::ﬁ 10 . 2 R 2

R e S e A s = ==

B Ny |2 2% N T B— e -1951° j‘;;'; 285 55~ | 25 _2171_ 0

Aug. __1_5_3__._.3123_____5%.__15%___63___23:{__ Aug. __JBL__%__%L__H__&._%_
Sept. |1 __g_ _.ir . Sept. |— 11 __%_ 2 10 .

Oct. _1° "1:2" 3 [ 8 3T . 75, .61 70 .66 “'k%‘

;.ov_ 13 . 3 7 3t 9 -55 33 22: 23 . 511 % gg .62 36

Ttar | I763 3 | Tt S ot oty e 3 T - —2- —i-

Jan. 61 .18 32 56 .55 31 Jan. 53 60 32 Ll .13 32

::;h L —55_ sk 29 ;03 .65 §8 Feb. 47 62 29 38 .16 29

- %Z A 35 & L March ﬁa '5é _ _36._ ___32_ _._L%_ —3-

April | _ 198 26~ 55 | 187 .29 9k April 15 -3 7 185 . 7

R e e e

s 16 o 6 1 2 e -1952 a15 3 g e~ Lo BT

. 83 .Sl 2 | _ 86 __ .73 4L Aug. 157 80 .88 19

Sem. | s~ 66 39 |__se_ .83 B Sept. _99___‘?3‘&_21_"'135‘ B T

e i e o I e e e e
Dec. —f- | T & s b S D A—, e T

Tota) 1,543 .36 549 1,271 k2 531 'romc 2,kh3 .32 791 2,225 .35 782
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Table 7

Colorado River Basin
Flow and Quality of Water Data

Colorado River near Glenwood Springs, Colorado

Units — 1000

Present Modified
Concen-
tration T.D.S.
(T./A.F.) (Tons)||Year Month

-1959  July
Aug

46 |I-1960 July
L3 |

B 66 June
. 2% -1961  July
.10
38
P T
T2
o2

-1962 July

1963 Juy

-1964  July

. Presept Modified »

Concen-
Flow tration T.D.S.
T./A.X. Tons

 epmmaslbite 38 historical
‘m—— b

A

§

i

|

o




Table 7

Colorado River Basin’

Flow and Quality of Water Data

Colorado River near Glenwood Springs, Colorado

Units =1000

Year Month

Historical

Present Modified

n-
tration

(AP) (T./A.7.)

Concen-
T.D.S. Flov tration T.D.S.

(A.r.) (T./A.7.) (Toms)|iYear

- 1965 July

___15‘11‘__0...'_"13.__

Same ac _historical Jan.

- 1966 July

_ Histordeal =
Concen-

Flow tration T.D.S.

A.F. 'l.'. A.F,

__'L_

—ﬁ—if

Flov
A.F,

Concen-
tration
T./A.F. Tons
Seme_as historical

T.D.S. '

LL%%

::t—is—

—&
—it = o
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Table 7

Colorado River Basin
Flow and Quality of Water Data

Colorado River near Glenwood Springs,Colorado

(Annual Summary)
Units —1000
Historical Lresent M
Concen- Zoncen-
Flow tration T.D.S. Flow tration T.D.S.
Year (A.F.) (T./AF.) (Tons) (AF.) (T./A.7.) (Tons)
1941 1,711 0.3k 588 1,355 0.k2 568
1942 1,904 .33 620 1,450 R 508
1943 1,826 .33 607 1,477 Lo 587
19kl 1,49k .35 523 1,180 .43 504
1945 1,763 .31 553 1,418 .38 534 o
1946 1,543 .36 sk | _ 1,271 b2 531 E
1947 2,297 .28 648 1,816 .3k 62k .
1948 1,881 .32 604 1,527 .38 584
1949 2,036 .32 652 1,610 .39 630 j
1950 1,460 .38 548 1,354 .40 Skl |
1951 1,891 .33 619 1,754 .35 614 i
1952 2,443 .32 791 2,225 35 182 |
1953 1,56k .39 616 1,473 L2 613 f
1954 855 .55 470 816 58 470
1955 1,052 149 520 1,002 52 518
1956 . 1,457 LUl 591 l,tQQ 42 — 29
1957 .32 797 2, Ea 33 797
1958 1, 19 -ES 526 1, u9 26 526
1959 l,% 0 42 567 1,340 2 567
1960 1, .39 568 1,466 39 565
1961 1,208 Lk 530 1,208 bl 530
1962 2,407 .33 786 2,407 33 786
1963 922 .53 Lo2 922 53 ko2
196k, 1,022 .52 529 1,022 .52 529
1965 1,763 .38 670 1,763 .38 670
1966 1,02k U7 L83 1,02k 4T 483
Total 42,470 15,517 38,359 15,309
Average 1,633 0.37 597 1,475 0.40 589

Sempled quality record October 1941 to December 1966; remainder by correlation.

Measured flow record entire period.
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Table 8

Colorado River Basin

Fiow and Quality of Water Data

Colorado River near Cameo, Colorado

Units —1000

Historical ____ Presept Modified __ Present Modified
n- Concen- Concen- Concen-
Flov tration T.D.S. Flovw tration T.D.S. Flov tration T.D.8. Nov tration T.D.S.

Year _ Month (A.F.) (T./A.2.) (Toms)| (A.F.) (T./A.F.) (Tons)||Year  Month (A.gé) (T./A.2.) AP T./A.F. Tons
Jan. 1.3 ) 51 Jan. 1.0k IRE 1.33 8l
Peb. ——?‘L 175 o — S — N B e 51 2 L2 —fa
March % ;.%____21__5_._1..91.___& __J.Q'L-_.%ﬁ_ 2 - - —lo2
April 133 . 111 119 .92 110 April j_g_ j: k] .

May o8 _ .38 __ 32 | %0 __ .35 _ 320 May . ;
Jupe B0y .28 __ 25 |—T0. . .31 &0 June 1,027 .25

-1941  July T a1 47 k8 | 2b7 .59 1k || -15%7  Juy |33 .21
Aug. 1hb L9l 131 108 1.19 129 Aug. ﬁﬁ: 58 1
Sept. 122 ——’1‘2- __1ok 22 —""Li:l Sept. 3 ]

Oct. 166 152 £9% L_g__ Oct. — 13 . p—
¥ov 12k . 1 110 1.07 L1 Nov. 113 g
Dec 10b 1.11 115 ) 1.27 114 Dec. 11 . ]
Total 3,073 .95 1,683 | 2,77 .61 1,663 Total 3,807 .43 1,601
Jan. ) 1.2b 112 Ea 1.% 111 Jan. 16 .84 97 .
Yeb. 8 . __102 1. 101 Peb. 111 B _2%_ .92
March 103 1. 116 :) 113 15 March |15 . o _ﬁ’é_ TLTE.
April 334 .bz 207 316 %ﬁ 206 April 252 .?;_ ’1; gﬁ - i %
May 757 . ﬁ 311 gé . %& May gg .3 1 .3 7
L oy 107 LY 1 21 -, 5k 1 1948 mJuJy 15 '2651 [1 25% '252 1;}15

1042 w 139 .85 ng ok 1.3 11 Aug. 181 1 125 126 97 122
Sept 86 1.15 99 62 133 98 Sept. [ 1.03 91 70 1.28
Oct. oh  _1.18 111 7 1. 110 Oct. — 109 1.02 111 95 1.16 110
fov. ___QN__LZL___llL;__Jé__L-_SL__l& ¥ov. T30 9 303 |{.._93 _l.00 _ 102
Dec. ey a6 106 66 _1.39 105 Dec. 9 _1.0b ___ou{ 76 _J.22 _ B

Total 3,489 . Sh 1,870 { 3,035 .61 1,848 Total 3,225 .50 1,60k | 2,871 .55 1,584
Jan. 7 1.30 100 2(3) 1.57 99 Jan. 3 .96 95 | 22 1.15 92
Peb. L 1.26 93 1.93 92 Peb. .gz 17 67 1.13 76
March %9 1.22 109 72 1.50 108 March 98 =2 96 gz 1.23 95
April 237 .56 133 Bega .53 %ge April 201 . g 131 1 LTL 130
pd 2 21k 8 '22 2_%% ped 1,080 26 281 %69 28 212
June 931 .23 39 . June . .

21943 July 387 .39 151 321 ) 1 -1949  July 5L .3l 202 513 .39 198
Aug. 192 .13 140 157 .88 138 Aug. 18L .60 127 141 .89 125
Sept. |17 _ .89 __1oh }_ _J00 _2.03 __ 103 Sept. | 122 _ .93 ___ U3 | 100 _lJdl 12
oOct. T 300 97 a3 110 Oct. 125 .98 ___ 123|108 _ 143 122
Fov. 115 .90 103 101 1.01 102 Fov. 108 1.01 109 91 1.19 108
Dec. 107 .93 100 93 _1.06  ___ 99 Dec. 201 __1.05 __106 8y _3.25 105

Total | 2,946 52 1.521 2,597 .58 1, Total 3,368 .49 1,666 2,942 .56 1,6LL
Jan. 4 1.2k gﬁ gl 1.9 91 Jan. 91 __i.0h __ 95} 8 __1.09 __%g_-
Feb. L 3 1.32 83 Peb. % Bl B 1,00
March 1 1.11 0 65 1.37 9 March 11 L 31 103 115 .21 103
April 118 .85 100 105 .ob 99 April 212 . ES 125 20 . L_E%
May 56L .36 203 531 .38 501 May 1 R 167 406 5 1
June 830 .2b 214 809 .2 10 June .27 212 159 .28 211

94 qay 378 .38 153 319 L 150 [| -1950  Jury 253 L6k 147 252 ) 148

123 .80 92 1.0h 96 Aug. 124 .87 2108 | __113 .95  ____ 107
78 2 1.35 [ Sept. 111 .97 108 106 1.02 108
99 86 1.19 103 oct. 91 1.19 115 93 1.23 115
: 87 1.12 100 Nov. |98 1.1k 112 9k 1.19 112
2 1.1 ___J.%. Dec. 98 _ 1.07 _.kgi. _"Eﬁ_ _L%l_ __{.Qi
2,366 .59 1,3 Total 2,515 .59 1,481 | 2,409 .61 1,477

[ 1.39 89 Jan. 6 1.01 97 91 1.06
8 1.45 Bl Peb. % .95 8L 83 1.01 g%
78 1.19 93 March 99 1.01 100 92 1.08 100

101 1.02 103 April 151 .70 206 - 146 .13
264 .38 214 May 536 .3h 182 921 .35 181
705 .30 211 June 857 .27 232 820 .28 230
43h .37 162 |1 -1951  July 471 .36 170 Lhl .38 169
252 .58 147 Aug. 207 .68 1k1 193 .12 140
101 .96 97 Sept. 111 .90 100 104 .96 100
112 .88 99 Oct. 120 .92 110 115 .96 110
111 .90 100 Nov. 104 .97 101, 9 1.02 101
103 1.00 103 Dec. 106 .96 102 100 _1.01 102

2,683 .56 1,502 Total 2,946 52 1,525 | 2,809 5h 1,5
.99 g:z Jan. ____&_. —3.01. 87 111
% 1.% 7 Peb. 1,06 % 75 1.19 gg
85 1.0 92 March 113 .99 112 102 1.09 111
27k L6 127 April 313 .60 188 30b .62 188
419 .34 b2 May o978 .36 _ 352 |_ 95h .37 331
619 .30 189 June 1,320 .26 343 | _1,263 .27 340
215 .62 133 {{-1952  Juiy kLo Uk 197 409 ) 195
99  _1.07 106 Aug. 276 .19 a3 |28 .79 192
__ 79 a6 92 Sept. |17 __,78 133 | 160 __.f2 13
i1 .97 108 Oct. 23 .97 19 |1k __3.0h A9
— :L_.gz_g_ ﬁ Nov. 12 1.0k W7 | 103 Qb 7
T N Dec. 99 1.12 11 90 1.23 111
2,282 .60 1,366 Total 4,134 .50 2,051 3,916 .52 2,0k2
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Colorado River Basin

Table 8

Flow and Quality of Water Data

Colorado River near Cameo, Colorado

Units = 1000
Histarical Present Modified ___  Hietorical = ____ Present Modified
- Concen- Concen- Concen-
Flow c'.:::::n T.D.S. Flov mt::n T.D.S. Flovw t.nti:n T.D.S, Rov tration T.D.S.
ar __ Month (A.F.) (T./A.2.) (Tons)| (A.F.) (T./A.F.) (Tons)||Year  Month (A.F. T./A.F.) (Tons A2 T./A.F Tons
Jan. nx 1. 102 __1.07 102 Jan. 1.02 —_____Dame as historic
S s v I —B& =3 —To e
deren | 02 a2 3| I —LE 106 pasiy 18 % %
April ggg .18 106 . P! . ki
953 Jwly | __pou .52 15k |_ 217 .33 T 53 |99 Juy | —215 . .29 __Jq_
gs __m..__.la___l&_ﬁ:j_l_w_ ::; __lil_.___é_iL_
poc ol b vl v S— v a— oct. |18
Nov. % 1.13 J%%_ 1.2 12 Nov. 116 N %
Dec. |__92 1.7 __200 121 308 Dec. |00 .98 #
Total 2,530 .59 1,503 | 2,839 .62 1,500 Total |~ 2,261 61 1,3
Jan. E 1.00 g 93 1.02 E Jan. w0  __ .8 %
y::. 1.05 19 1.07 Ped. 74 %
March % 1.01 1.03 March 135 _ -7 105
April g ig ;3% . 1& April (o6 .01 :g:
Moy — % . — ke 292 E 1k May k32 .37
. June 208 ___ .60 _.123 :ﬁ: .63 :ﬁ: 1960 June |__668 j‘g —200
it _:M_m ﬁ —2- _— 102 . 7 T
&pto__m___hﬂ__JJ.L_m___ls_Qﬂ.__D&. &m._m__Az___l%g_
Oct. |_ 325 _ .97 __Ja ﬁ: .98 121 Oct. | 106 _ 1.00
Fov. |__ 98 _1.07 __205 109 205 wov. | _1.05 __20b
e, | T~ 323 T 101 | B .26 1ol pec. | 200 _ _1.01 __301
Total | 1,565 .8 1,303 N 1,303 Total 2,4k .58 1,408
. L 1.23 1 1.26 Jan. 9 s
o, ——e%—-%_ L8 g% % —& o | @ —F —F
by o —_ 1o m?{ 103
April
June . 1606 30 éﬁ o i
[-1955 July | _—ab s 30 _m_.'l'i_ P 23% 120 |[-2961 w 338 & 12
Aug. __A57 3 152 9 . s .8
Sept. _m_%_e_ﬁ__ﬁ___ﬁ_'_s_g ‘Sept.___m___.nﬁ
Oct. e 1.0 938 __a.0b 93 oct. |20 ___.59 ___ M8
Yov. __,&9_% _L_z_l‘soé 200 %g 11-06 100 Fov. mgl %
Dec. . % .09 9% Dec. .1 g
'mmc | 1,0u6 ) 1.35 1 .12 1,35 Tomc 2,036 1
Jan. & _ 1207 __gl o) 1.10 Jan. 115 .18 90
b - s & | w dab i Febo. I —I 300
Mereh | 3Job  __ .98 _ 102 [_ 202 __ 1.00 _ 102 March |__ 160 . 110
April |8k _ .66 122 | iR .61 122 April | 513 205
May 68 _ .3k _ 233 |__ 679 .3k 233 May _ 83 .31 27T
Jure | 637 _ .3 197 |_ 6ah __,3%_ __196 June ___5_8%;'_ ___ .21 238
M956  July 173 W10 121 26k - bk a2 |[-1962  Juy 37 202
Mg, |25 .95 209 |10 .99 109 hug., | 186 .72 13k
Sept. — 88 L __ 719} 8 ___.x __ 19 Sept. |22 .92 M5
b | —TesT s T8 | e a1 8 Oct. ﬁ__ﬂk__nﬂ_
Fov. |__ 8 _1.07 __9 |_ 68 120 _ 90 Nov. — .79 0T
me. |- T B8 | m .2k 88 Dec. |15 .99 __ 1k
Total | 2,392 59 1,309 | 2,343 .60 1,398 | Total | 3,986 .46 1,830
Jan. __&__l:.lL_—eﬁ___le_—_m___aﬁ_ Jan. _ 95 3.0 105
yo. |- L0 & |15 a3 & Feb. | 81 ___ .96 _ &
March 83 1.16 % |__ & 128 _ 9% March | 98 .02 __ 100
April |51 3. 125 kg B 125 April l_ 227 .79 _ 100
May ooy by 28 |_s87 b7 218 Vay — 3@ Lo 129
_1957.1“.: _1.315__.27___352__1,395___.2]7:__352_1963.1“ 26 .53 _ 230
012 .27 2 - I —al a9l
wy |ep- —ot 2| MG —f —iF | —R —3&
sept. |57 __.18 a3 |Z 1 .13 13 Sept. 1z . 100
con | Tae T2z uak .20 i oct. |96 .99
Wo|TECD T Dgtes s o) | —F
Mn-]c. “h,325 s 2,966 | 4,285 ; = Tot?ic' 1,570 \79 "1"2%—
Jan. e w3 86 a1 .9 86 Jan. 58 __1.29 TI5
Feb. 95 93 88 |__ob __,ob 88 Peb. 55 __1.18 65
lAhreh T3 B 10 |32 .1 U0 Ahrﬁ 67 113 _16_05_
11 T —
| i —i = i —
m June 808 27 218 80 % 218 June ”] . J
July __193____61__152__3%%__ 129 ||-196%  July __23__‘_‘%;;___48
Aug. 109 97 ) bY 1.00 106 Aug. -—]ﬁé‘ .81 2
Sept. |__ 203  __1.03 __.__t&? 100 __1.05 106 Sept. B .86 00
Oct. 00 1,09 109 99 _1.10 t%g_ Oct. Lg:t Mi ﬁ
Nov. L, 1. 102 1. Nov. - . 3
e, iy s vl o [N~ s s v S =
Total 2,822 .55 1,583 | 2,792 .55 1,543 Total 1,93 .68 1,310
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Table 8

Colorado River Basin
Flow and Quality of Water Dato
Colorado River near Cameo, Colorado

Units — 1000

Historical Present Modified

Concen~
Flow tration

(A.F.) (T./A.7.)

T.D.S.
(Tons) || Year

85 1,15

historical

% 1.10

273 .56
— .15

3,30

172
—aIs 103
ﬁ_.%

Aug.
Sept.

%

tration T.D.S.

— Present Modified

Concen-
Now tration T.D.S.
AR T./A.X. Tons

Segpe as historical

-
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Table 8

Colorado River Basin
Flow and Quality of Water Data

Colorado River near Cameo, Colorado

(Annual Summary)
Units — 1000
Historjcal Lresept M
Concen- Concen-
Flow tration T.D.S. Flow tration T.D.S.
| Year (A.F.) (T,/AF.)  (Tons) (AF.) (T./A.F.) (Tons )
1941 _ 3,073, _0.55  _1,683 |__2,707 _0.61 = _1,663
1942 3,489 .94 L6L 1,848
1943 2,946 .52 1,521 2,597 .58 1,501
19Uk 2,6 .53 1,415 2,366 .59 1,396
1945 3,028 .50 1,521 2,683 .56 1,502
1946 2,554 .5k 1,384 2,282 .60 _1
1947 3,807 .43 1,60 | 3,326 ___ .h9 = _ 1,617
1948 3,223 . 50 1,60k 2,871 .55 1,58k
1949 3.3 b9 __ 1,666 2,942 .56 1,64Y
1950 2,515 .59 1,481 2,409 61 1,477
1951 2,946 . 52 1,525 | __ 2,809  __ .54
1952 4,134 .50 . 2,051 | __ 3,916 .52 2,042
1953 2,530 . 59 1,503 2,439 .62 ~1.500
1954 1,565 .83 1,303 | 1,526 .85 1,303
1955 1,946 .70 1,358 1,89 .12 1,356
1956 2,392 .59 1,399 2,343 .60 1,398
1957 L,325 45 1.966 4,285 .46 1.966
1958 2,822 .25 1,543 2,792 .55 1,543
1959 2,261 .61 1,380 2,261 .61 1,380
1960 2,1l .58 1,408 2,41k . 58 1,408
1961 2,034 64 _ 1,008 | 2,034 .64 @ _1,290
1962 3,986 46 1,830 3,986 46 _1,8%0
1963 1,570 .79 1,243 1,570 .19 1,243
1964 1,934 .68 1,310 1,934 68 1,310
1965 3,309 .50 —1,658 | __ 3,305 50 1,658
B | 1966 1,800 LT 1,272 1,800 .71 1,272
| | Total 2,6k 39,833 | _68,538 39,625
§ Average 2,792 0.55 1,532 | 2,636 0. 58 1,500
& Sampled quality record entire period.
S Measured flow record entire period.
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Table. 9
Colorado River Basin.

Flow ond Quality of Water Dota

Gunnison River near Grand Junction, Colorado

Units — 1000

“Elstorionl Fresent Modified
Concen- P“l‘mﬁﬁd Concen- Concen-
lowv tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Nowv tration T.D.S
Month (A.2.) (T./A.F.) (Tons){ (A.F. T./A.F. Tons) || Year  Month (A.2.) (T./A.P. ond T./A.F. Tons
el Jan .ig 1. 97 52 Jan. :5 -h 3 46 ) (lr 'zf
. 50 Z;E 93 £ 1.8 o Ped. T p 16" ; Lo n
::;:h 63 1.67 105 B & 12 m T2 c % 1.:21 1&1}
1z 1.00 . % ;
—y B 2 ) i 322 Yay 5] e e R 15
:’u 1% .94 __a80 % 7.0k 233 - 1947 '.;‘u_iy 2h2 B e :& iso
it %5 Thl 134 3 L'.Eg — I g, 10 1.0 18 ¥ 18
Sept.. el 13 =2 175 Sept. | 95 _ L83 I :_lg —T'“Zé—' EEQ
oct i _1.35 jt 20l a3k 210 oct. - : 159
Yov. 121 1.33 161 123 13 S Tov. % T v T N
m?ic' 2,492 .83 2,072 2,548 : 2,1 Total | 1,937 .83 1,604 | 1,901 .86 1,630
|58 1.38 80 1.37 81
do. | p g 3| —F- —£ I oy B L3 | % b kL
S - WS < __1_.__35% aren —r ¥ T ¥ I %
April [TEke  __.se 284 | 38 b —gpr —a ‘1_._325___.51.____;1.61’:.]+
ol B —f | —% e ___zreg % B| 56 o 2z
- 1942 J.:;, 167 .gg 133 1;& 1.02 161 || - 1948 Juy 1 i = 35;— 130 1.02 ;;;
Prack 56 —2- i;g 272 6 il § B 1o — ”“l‘—l}v
ooh. __j:r__zlsa.__m____s__g _2-139_5*5_;_9_"3 et | T agr —he| - =B
. 53 1 33 1202 ___5;_ __i.-ﬁl— —— 107 Dec. 10 1.6h 11 L .8 ___??t‘
o | 28R 1 7,057 | 3.633 T Z.089 Total 5,36 S0, 1,6h5 | 3,328 12 165
3 b9 76 51 1.49 7%
. i 9% |__. 8 _31.70 ___9.3_ Jau. a1 2 &
o ——ﬁ; ¥ e e —p Peb. _%a__%j__ig__uﬁz__z__
ma L' —Li'—. — LA
April -—ﬁo—g . _%3_ % Wb 1ok April __%71_ . __E_ —236 31 .zt
ol Im 6 1R 35 ‘_‘.:52‘ —r il Y —i | 0 PrD
<193 uly T TTE T lon L |- gl 2% £ | "ese .8 Ti
Aug BT S 220 {146 1. 22k Aug. 2 - L 59 2,02 o
Sept f— g - | e e o sept. |31 _ 213 L R N r
oct. 9 1 127 n .82 129 Oct. _T’Lg_ ’_ng' L L ' ~1
ou él i . & 1.56 97 :: b _L_'L‘é_ —-—g& 55 113 7
oty 1,786 :& L5771 | 1,749 .92 1,605 Total 2,120 T 1,801 | 2,092 K 167
1 1.6 84 52 1.63 85 Jan. sk 1.57 85 gk 1.57 __:’.;
o, e i e i v s a— v, | o 20 1|1 e Tz
Mareh |53 ke 75 | skl 16 March 2 -4 2 .33 L
aprl | .97 99 T ok o7 101 dpril |29 .50 o) o w0
T8 e 2k — __ziug, May 309 b 139 _49_;._ _.5:1_2 —
e T T e ﬁL_-zg_ 25 O s e
TS iy 230 o2 X 2% e'gl to3 T 1950 AJ:? 37 —%3 qg—: 30 3. Z
1. ) . . 2 =
Q‘e‘f,; —— S —% 3 3.00 1k Sept. 3 21 1298 ?ti 38 .
oct. 53 T .31 3k 61 2.23 136 Oct. 3; : 5 = g £ =
Tov. & : & 2 1'1 % Rov. 56 .73 o | —% I 1cs
pee. | B LB % "_‘ELé 12 Dec. 1,33 99 L,318 | 1,305 1.02 L33%
Total 2,225 .69 1,543 2,185 .2 1,575 Totel y) 2 2
. 88 Jan. u7 1.64 1 L7 .6 7
Jan. Eg 1,58 87 56 1.57 . ot — 1 -1 -
T 1.62 T6 L8 1.60 Feb. E _1.59
Raren 52 L8 T 53 147 7%2 Maren > L2 70 Zg :gg{ &
it ) 520 2 - E% 2L s 3262 . 522' i 53 il
Jupe —I%T._ : e : _‘%_ - 1951 Sume ’_—31 L6 % _}'B'sL 50 02
Iy 1 e £ 12 % — I July —IT 51 73 02
e e e e e e e e
sept. | Mg L3 —Ho | &% — Sept, ig R TiB 5 T3.38 I
e e s I e e - e i
Rov. | —Td— L& e T oy fove | 16 T L7 6 il
Dec. 'Ej_'l. 2 e ——g—m L — = Totes 1,156 1.03 1,165 | 1,107 .07 .16
8 1. 81 81
Jan. 58 _1.55 __ 9% |__59 _1.9% ___ 91 Jan. ___Eg- = — __Eé— _le—l.bs
48 1Lk 69 49 1.43 70 Feb. 1 R
Naren I D R ¥/ Se— March |53 __1.bL 15 T —
April |28 .59 108 | .59 09 April |___3b2 M6 C —ﬁi%- — ;2
Moy 226 50 __13s |_ 219 .63 139 May _m.__._as.____zn__T_}%__z&_
e RS CE ST ) e T T
R':i’ Te6 . _2a6 2 | W 2.65 28 Aug. | 121 __1.5h &L_ L5 __ﬁé_. ——199‘
t 5 2.31 225 T 2.72 12 Sept. 76 1.86 1.
P o _j;_ 206 o | T 2,00 52 oet.” | 6T .00 __d2f | & _L-EE ieg
; 67 L.70 I, [ 1.67 1 Fov. |64 5 _1. 129
ol _56.___1..55_.__7__5__51___1;& n Dec. __T_EL__LﬁjEZ__zL_ __121(;_
Q"‘l 1,261 1.06 1,334 | 1,223 1.1 1,362 Total 2,674 67 1,782 | 2,647 .68 1,79
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s Table 9
Colorado River Basin

Fiow and Quality of Water Dato

Gunnison River near Grand Junction, Colorado

Units -1000

Present Modified . Eistorioal [. . Prosent Modified
Concen- Concen- Concen~ Concen-
Flov tration T.D.8. Plow tration T.D.8. Flow tratios T.D.8. Flow tration T.D.S
Year _ Month (A.r.) (T./A.2.) (Tons)] (A.P.) (T./A.F.) (Toms)||Year Momth (A.7.) (T./A.F .
Jan. —65 1.3 5 __%_ Jan. JR 4 '- 1.8 90
Mb. 50 LM __ T2 rb. |50 s 3 e v R —
Yarch |____f1 __l26 __I1 L2 wareh |52 1.3k : v TR
Aprt) | 86 .01 87 __+5 1.0L April | ___ 55 __ 20 €. 110 61
Moy 230 .57 .22 _Ef_ 133 May — 261 .15 o : 126
Juwe |T_d37 k3 _BA|_ B 90 June | 256 __ L6k = 10
| 1953 July _86 1.13 97 I 1.30 00 |I- 1959 July 3k 2.38 __?_ 2. __gﬁ_
Aug. 67 .75 N7 61l _1.95 116 Aug. 51 2,01 103 T 2.21 1
Sept. [V 2.28 105 T2 2.55 107 Sept. ) 2,46 101} 35 2.60 102
Oct. 58 .20 139 59 .3 1) Oct. |96 __2.b5 39|96 _l.to . 139
Nov. Y 1.78 132 1 -g’ lg% Nov. = 1.39 100 7§ L-;k 1%
Dec. 1 95 E% . Dec. - 50 LSk .77 Z_ 1o
Total 1 ,35212 J&.na 1,3k0 | 1,2 .06 1,35 Total ofly 1.21 1,191 0 1.25 1,197
Jan. 49 3. 4o 1.Zg _ & Jan. h9 . 12 4o 1.46 2
Peb. _Ti __.% 11 2 1.5 7L Peb. 1 -'ﬁ% 61 L 1.8 21‘
March 5 .__aL_g T 46 18 & March 87 .26 To| T BT " 1.26 110
April 70 . 9 Ti .85 ) April 270 45 22 270 45 2
May 110 .85 93 104 291 95 May Y 11 255 46 118
o5 June kg .92 'EE 31 :-g g’l 960 June RY g{s 331 .@’37 15
b July 2.10 3 . - 1 July +33 1 23 1. 19
Aug. £V 2.6h B 25 3.36 5% Aug. ‘g‘é gl 30 2.50 72
Bept. 52 .50 130 lgs .72 123; Sept. .2 35 a.uh3 85
oOct. [N 1.% iﬁ T & 1.9 T 1e5 Oct. 1 . 11 1 2. 11
o P i vc - N i S oy j_z_éiﬁj
Dec. & __ 1,90 ____93)_ 950 _1,00 Dec. 51 1-59 51 1.5 _ 8
Total 645 1.6k 1,060 617 1.4 1,0 Total | 1,332 .88 1,267] 1.311 89 1.173
Jan. A6 . __ w6 o _ 1,70 ___ 718 Jan. a 43 165 68
Peb. &0 1.? Lo _1.67 61 Peb, 39 ._;.52 28’ 39 1.55 [%)
April | : 108 LI 8o April | 67 ___1.05 70| 61 _.05 70
May '—_2__138_ 257 5h 138 Moy 266 .50 133} 262 . 13k
June Ty~ .63 13 212 .66 140 June 209 62 130 204 264 131
1955  July 46 1T 80 39 2.3 __ B3 {196 ay (3% 20 T} _ 20 _2582 _ T3
Aug. T sp .86 _9r|_ b 21 99 Aug. — k2,07 )} 4o 2,30 92
Sept. | 35 2.8 87 31 _2.87_ & Sept. | oo ___1.66 26|97 _ 172 167
Oct. .38 __ 2,47 ___oh 39 PR 95 Oct. w07 .20 128|107 _l.20 128
ov. —__sh ___ 2,08 _ 112 2.04 _u{_ Wov., | 8 ___2.20 203} 86 _1.20 __ug_
Dec. — 57 .68 & 21 1.65 94 Dec. 57 __1.37 18 o1 = _1.37 ___ 1S
Total 1,016 113 1,150 990 1.17 1,162 Total 1,105 1.06 1,169] 1,08k 1.08 1,175
Jan. _50 1.6k 8 Eo 1.64 82 Jan. 53 1.38 T3 1.38
Peb. [T 1.59 0 1.59 70 Peb. 58 1.3 T8 sg 1.34 7
Merch |56 _ 1,30 73 (.56 _1.30 T3 March |53 ___1.23 65 53 1.23 65
april |42 60 _ 85| b2 _ .60 89 April 395 .37 246 39l .37 146
May 324 _ b5 __ 146 320 46 147 May 575 .32 38| - 573 .32 184
June 262 53 139 257 .55 141 June Y « ] .37 76} 475 .37 ATT
1956 July 37 1.92 |3 “2.39 _Th |igee guly |29 67 — ab7f_ 217 .68 b
T2 o071 __so |25 2.k 61 Aug. 52 2.7 89|50 _2.78 Q9
o0 __335 A3 | AT 3.6 . Gh Sept. £3 1.97 226 €1 2,03 12k
3w _ 2.9k __ 00| 3 20k 100 Oct. — 70 _ 1.8 ____229 70 _ 1Bk 120
S5 395 07|55 _1.99 . 1QT Kov. 68 .62 10f 68 1.6 10
W7 _ 287 _ B8 47 1.87 5] Dec. |— S5k —1.70 92 Sl 1.70 92
1,100 .99 108k} 1,078 1.01 1,092 Total | 2,37 .66 1.3} 2,126 67 1,419
52 ﬁ 90 52 1,73 0 Jen. |48 __ 1.67 Bol w8 1,67 60
8§ .69 93 )__ 95 .69 93 Peb. 10 1.51 105l 70 _i.51 106
— 56 .36 76 57 135 I March | 8 ___2.u .9l & _11 9
3% .67 91 _ﬁg_ .88 4%_ Apriy |02 __ 12 . m| 02 _ .72 I3
5o .l bk —20 2 oy 288 .53 ___ 100l 167 .53 100
_Lm_dz_qﬂ__bl_@_;%_%_g June _92_.1.&2__% oL 1.03 94
——m9 ___ .39 281 0 . 284 11963 Jay |— 37 2.4 7 36 2.7 18
2 __ 8 _ af6 | el .BE 58 Mg, |— 52 2,00 _ 10k 51 2.0L 104
108 __3.b7 __1sg f__JOh ~ 31.55 161 Sept. |— 51 _—2.27 16 50 2.3 116
06 1,92 __2oh|_ 10T _1.92 20 Oct. _ﬁ_LB_mj._Lﬁ_.__BS_
—11 133 BTV 12 1-32 —1 Nov. |— 66 ___.ljg T - —1.70 ___18&
— % __ .26 __u6)__ 9 _1.2 i Dec. |—h9 __ 1.60 83 .60
3,380 €1 s ofo | 3352 — 62 _ 2,087 Total 1,176 —68"91" 1.33 TT{%'
65 140 A 65 _l.b0 9l Jan. | w3 __ 2,586 68l 43 1,88 60
—k % % 23 —F me, R =R R e — 2
— 1Y T — s 8 -
+97 3 11
83 32 279 _ég— .32 _lz'glL 2; 3T k1 1 —'E%a_z _l‘ﬁfil- 171
570 b2 239 564 W43 L1 June 316 .50 BT 313 .50 158
s 1.52 99 |58 "T.76 102_ [ 1964 July 83 1.20 100 1,22 100
43 1. 7h 75 38 2.03 jd Aug. 93 1.6 150 2 _1.63 150_
S 23 __ud| 18 2.50 120 Sept. |59 ___2.98 I —e.02 _ __ 1T
52 ___2.42 _ 126 53 380 o7 Oct. |53 2.1 17 2.2 L7
o l.8 19 Tl 1.62 129 Wov. |65 185 __ 10 65 -85 120
I 1.60 Yok | T8 - I oL Dec. 59 LkE BE 39 RS B8
2,261 L 1,612 2,236 73 1,604 Total 1,355 .96 1,298 1,350 .96 1,298
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Table 9

Colorado River Basin

Flow ond Quality of Water Data

Gunnison River near Grand Junction, Colorado

Units — 1000

Hiatorical Present Modified _ __Bistorjeal == Pregept Modified
Concen- Concen- Concen- Concen-
Flov tration T.D.S. Flow tration T.D.5. Flov tration T.D.S. Flovw tration T.D.S.
[Year _ Month (A.F.) (T./A.r.) (Toms)| (a.r.) (T./A.P.) Year  Month (A.F.) (T./A.F.) ) (A.F.) (T./A.F.) (Tons)
Jan. 59 1.36 75 55 5 Jan. 52 2.67 A A <1
Peb. 45 _1.29 ‘_g: Pob. _.g_. _1.B6 3 T A7/
March 52 1.33 52 1.33 March 1.? £ 3. 24
April 221 .52 119 228 .52 119 April 166 . pY €5 107
May : % 36 210 B1 .36 210 May 211 _ﬁ jil38) .67 151
June 1 % 252 2 =31 252 o66 June 125 ___L-QE (285 LOE 112;0
. July LT2 Ry 202 T Ry 22 -1 July 51 1 .% o1 ) 1.g Y
1965 Aug. 158 .98 155 157 .99 155 Aug. .___IE 2. 1o _2. 9
Sept. 161 _1.29 208 s 11..30 208 Sept g L-o 2 i .283 12
Oct [ _L.3§ 157 | 11 .32 157 Oct. 5 _2.03 _ 13 R 1
Nov ég _L.% 122 .3% 1. 122 Nov. S __..3% __105 45 _2. 105
Dec . 95 1. gﬁ Dec. 5% 1.7 9 25 1,7 97
Total 2,613 .65 1,72 | 3,668 % 1,742 Total 971 1.2 1,239 971 .20 1,239
Jan. Jan.
Feb. Feb.
March March
April April
May Nay
June June
Aug Mg
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan. J';:-
Peb. .
March March
April April
= xz.,
June
e A
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
Jan.
Febd.
March
April
May
June
July
Aug.
Sept.
Oct
Nov
Dec.
Total
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
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G\_.mnison River near Gr

Table 9

Colorado River Basin
Flow ond Quality of Water Data

and Junction, Colorado

o i S BTG STY PRIPRpPORORES
S g e T S .
i 4

(Annual  Summary) ,
Units — 1000 <
Historical rresent M
Concen- Zoncen#¥gt
Flow tration T.D.S. Flow tration -
Year (A.Fe) | (AF.) (T./ALFa)
1941 2,h92 0.83 2,072 2,448 0.86
1942 2,673 .17 2,057 2,633 .19
1943 1,786 .88 1.5{7 1,749 .92
194k 2,225 gg ;,E 3 2,1%5 ,%2 1,975
13145 1,619 .02 1,499 1,782 . l,iQi
1946 1,261 1.06 1,334 1,223 1.11 1,362
1947 | —L.93T — .83 __l.60h | 1,901 .86
1948 2,362 .70 1,645 2,328 .72 1,669
1949 2,120 .76 1,601 2,092 .17
1950 1,335 .99 _ 1,318 | 1,309 .02 _1,336
1951 1,136 1.03 1,165 1,107 1.07 1,181
1952 2,674 67 _ 1,782 | _2,6k7 .68 T1,7%
1953 1,312 1.02 1,340 1,28l 1.06
195k 6L5 1.6k 1,060 617 _1.7h 1,076
1955 1,016 1.13 1,150 9920 1.17
1956 1,100 .99 1,084 1,078 1,01
1957 ~ 3,380 6L _ 2,062 | 3,352 .62 _2,0718
1958 _ 2,201 .7 _l.6l2 _ 2,236 13 _1.624
1959 Q81 1.21 1,191 960 1.25
1960 1,332 88 1,167 1,311 89
1961 1,105 1.06 1,169 1,084 1.08
1962 2,137 66 1,413 2,126 67
1963 892 1.32 _ 1,176 887 1.33
1964 1,355 .96 1,298 — 1,350 96
1965 _2,673 65 1,742 | 2,668 A5
1966 971 1.28 1,239 971 1.28
Total | 14,980 37,900 | _Lk,31b
Average | 1,730 0.8l 1,458 1,70k 0.86
Sampled quality record entire period.
Measured flow record entire period.
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Table 10

Colorado River Basin

Fiow and Quoality of Water Data

Colorado River near Cisco, Utah

Units - IOOO
Freseot Modified
ca Present )b:fﬂod m -
Flov tration T.D.S. !'lav tration T.D.8. Flow tration T.D.8. TFlow tration T.D.8.
Year  Month (A.2.) (T./A.2.) (Toms) ( r) (T gAr) (Tons) |{ Year :::th A.r. T./AF (;,iﬂ (T./A.7.) (Tons)
Jan. p i.% 259 g 259 . 188 g - %. 229
March | 206 2.6k _431_ Ay é
19‘»1";3 TS5 3 ka3 Sa9v7 July [_o9fs kT MR . "
i M. |2 _L&T Mo Qﬁ me. | e M| FE T
| sept. |27 8L k30 2.20 Bept. | 250 bk __3m3| LT 385
oct. _519._1.10.__631___51_5_%42_.___2_ Oet. _121___131__183.:% é%
Dec. _m___x.sx__ilﬁ_:;%:_l%j{,_ﬁ% Dec. _m_LJT%_rnzW__ﬁE.. -
+Bh g, |__a@ .23 _ o5y} 178 .M 257
.x,::. Ay .67 32 __L_ '—jz%‘ iy :g — ;_m_.
Pl i i _#g_ﬁ % e | —as L% ) g R
iy |__s79 .78 __&S1_ :ﬁ:-lﬂm ___hhé.__.&__.s&__}%__é.g___-@%_
-k 385 1.8 _m_ﬁ :& Aug. | 225 __1.52 — 3k2 = 3
P 13k S A& 329 96 il Sept. 121 1L.A8 258 '_? T2.50 2
:?' 162 2.33 __378 |__ 257 :32% —% Oct. 175 .96 _ 3| __ 167 __ 2. o
Yov. _ms._us.__szn___m__zm_j Yov. j:ﬁj——jﬁi—':s iu
Dec. |6 s 21 329 Dec. : | — s .
Total _mss_j_.ﬁ._s.m___&__mﬁo_ Total 6.29) I
.68 288
253 __2.90 _ 20| o 208 _ 21 Jen. |___288 _ 1.5h __ 260 mo 1
. __zﬁ._ms._zm____ﬁ__%gﬁ.._ﬂg_ Pev. _Mﬁ_m_wm_ﬂr{mqg:m
March AT ATI 308 . _?r March k3 —3M :
April ___‘m.__ﬁ___ks&.ﬁ ﬁ:: _.%B_ April __ﬁs__;ﬁz.__&n_rmwg _U§ —
g 2|2 — e g g pme | SAEE —X W T
19'03‘“ _36&__1.2&_363___3{? 1.2 __ 8 | - Aug. _&—J&J_TEN_BFE'E 350
¢ Sept. —s L)
=" e Tl e v . . e
—5 —iR- Tove —a‘lm—l‘n,“——‘ﬂmﬁsr—ﬁ&-—m—
L, 7T &,5T2 'romc. 6,337 .15 b, 780 5,58 R: %, 802
248 Jan. |__299 . 2.52 302 195 1.55 302
= Fer. i f— . af—
—21 March | 200 ___1.31 274 __z_o%_ _-51_3‘ I?73
T3 April | s .Ml ___330|_ 538 __ .
eﬁag__ m 1,003 k2 MAT 1:% :E e'IE
k32 |- 1950 Juy 411__:.0.1__351__1%_;5__3;66_
259 Aug. 10 202 220 —r __-H. 227
._.26]_ Sept. .__133- 22 292 124 _-3
355 Oct. 3125 _.—2.35 29 __2615_ .36 ﬁzo
356 Yov. 16 196 36 1 —1.99
- Dec. —167 —1.75 — 293 AT W
433 Total | Lotk .gu 3,03 L S
. 153 __1.69 8 148 1.7 8
—25'8"253 ey 8 1 1) 156 36 ‘—‘:ai‘a"
271 March | 160 1.6 _ 236 ___;% _& __}Lo
—28 April __%%—A%_%__.E%_ —F
gg May . .E,__
Jume |da73 .3 505|_ 1,116 _ .30 510
—_B68 (|- 1951 July _539._&__3&_1__411____331
T Mg, | 238 __L.br —3s0|T am _LTO
— st | R 2B &%
387 oct. | 369 .99 336 201
T Rov. |18 T 30| am amr ko
v ee. | L& 2o R B
Total {3,987 .9t 3,758 .
239 Jan. 191 1-59 303 ],i& __1.66 303
—5 o g | W i R
pemd : —a —%
320 April |___ 969 .53 __ Slh L 52 ::75.51_;9:
T May 2352 .35 —T783]_ 2.4 _.35_
L3 June _2..31_10 —33 ___2..23.3. — __7.@_
18 [{- 1952 July _ﬁu___.:niI:ﬁ__j&__@_
Mg, | 358 1.8 __Mee ﬁ
Sept. |_——213 _ 1.58 :gﬁ T &
Oct. 266 1.3 —i _ra_
v | B —3 —m Cin
—3% Toflc' 7,19 66 5,00 T, . 5,099
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Table 10

Colorado River Basin

Flow and Quolity of Water Data

- Colorado River near Cisco, Utah

Units — 1000
Present MNodified — mistoriead | Present Nodified
Concen- Concen- Concen- Concen-
Flow tration T.D.S. Flovw tration T.D.S. Flow tration T.D.S. Tiow tration T.D.S.
Year _ Month (A.2.) (T./A.r.) (Tons)| (A.F.) (zr /A.F.) (Tons)||Year Month | . " .
by b2 1.63 232 b 5 o
March 187 1.52 28 1 1.52 March T
April 250 1.00 250 247 1.0z _ 1 April 221
My |06 .60 364 _Tg_ .63 _;_1__% Yoy 350
June | 3,399. b1 ST | 1,350 o83 _‘;59_ June b
| 1953 July 353 35 335 |__321 [¢] 3 - 1959 July —=2u8 |
ag. | 256 123 s | 237 0 1.36 322 308
Sept. |_128 __2.22 __ 284 ___SL_ £ Sept 267
Yov. = Iy 5 1 Yo
. |Tm- s eee|_in L7 301 Dec. _g_§
Total 4,061 97 3,983 | 3,920 1.02___ 3, Total 3,891
Jan. .16 2 1 .78 _ 3 Jan. 164 1.51 248 16k 1.50 248
o ‘—%P'a —ifl‘ﬁ —‘31—3§ :EH_ T, 23 »ob. FL3 1.51 2¢ 143 —T}ST— 216
_March 161 1.46 236 |_ 160 _ _ 1. _5% 1 March 12 333 :%: 1.22 333
April | __ 220 .98 _ 27T 220 . —e8 April | 629 .51 _ 32l N5 W V-
| e B e o T T e X el
June | 247 __21.17 _ 2% | 190 = __l.3T June ___.bg 206 k2 kS0
s wy | g 1e g | g 2% 55| 0 —a 8 —H|—t- 8 2
Sept. | 171 _ 2.00 _ 358 |_363 _ 223 _ 36k Sept. |17 2.6 253|113 _2.26 25
Oct. __ELS___.LSS__jiL__ﬁg_:_hﬁ_jg: Oct. _m__l_ﬁ____eﬂ__ljz_ﬁ%ﬁ
Nov. a6k 370 218 —LT70 ov. | AT1 .67 __ 296 ATT
Dec. k0 3.9 __ 266 |k 391 269 Dec. T 65 1.8 _ obh i 165 1,48 oW
Total 2,293 2.k 3,300 | 2,203 1,52 3,32 | Total 4,004 .87 3,496 | 3,975 .88 3,506 |
Jan. | 136 1.8 247 | 132 __-;gl. 27 Jan. |__1s6 1.3 _ oee | 156 1.3 222
Feb. 121 1,78 __ 25 119 .81 5 P, |___2b0 _ .52 213 1 1.52 213
March |__ 108 _ 1,33 __ 263 | 196 1.34 3 March {__ 162 __l.bb _ 233 €2 _ bk 233
April |31 B2 _ 263 _..&%_ N7 263 April 206 __2.ak _ 235 _%_ —1ak 235
May 752 50 376 2 52 380 My 677 .57 386 72 .58 388
Jue | 680 ___.55 _ 3719 =5 _%%_ Jume |___ 664 __ .51 339 | 657 _ .52 . 3w
1955  July o .20 259 | 192 1. - 1961 July {130 1.6 2| 123 13 213
Sept. _J.oe__._z..m__zsa___.‘ﬁ___!&i Sept. |__ 316 _ 1.9 ___bp | 332 152 _ b73
oct. _119__2.19__261___22__11.%2_ Oct 357 _ .07 38| 357 107 .38
Nov. __ 369 _1.89 __319 |_170 _1.88 320 ov. |___ =252 _ 1.23 310 282 _1.23 _ 30
Dec. _lgg__l,za._fss__.lli___&_%go— Dec. TTi97 a9 2761197 1.0 276
Total 3,1 1.07 3,k21 3,092 .12 3,449 Total 3,395 1.05 : 3,555 3,367 1.06 3,565 |
Jen. |__255 __1.69 262 | 153 1. 202 Jan. |__180 __1.29 _ 235 182 _1.29 2%
Feb. o 1.70 239|139 L2 239 Peb. 261 __1Ja2 _ 2% 261 _L_L2__29%_
Marech |__ 187 __ 1.0 __of1 |_185 _1.52 281 March |[___ 246 __1.05 __ 258 2k 1.0 _%‘_
Apr1l | 356 ___.72. 256 |_3sh. .12 . o56 April .J..QS!L___..‘EL_&@.L_L%}_ L S -
May 1,005 s R 993 246 L5k May 1,603 .38 609 | _1.600 .38 609
June _92&.__..&.1;__506__2%___‘5__‘*(&_ June _l.km___.ﬁ_ill._ldLg__-lB__.EL
1956 Jwly |72 1.y 253 |5k __L.67 257 |- 1962 July T 7es. 58 __huu | 763 - .58 Lhs
Aug. 9 197 __.z3h [-208 _ 219 237 Aug. T o0h 12 293} 20k 1,k 203
Sept.__m__z_aa___.zsa___ls___a..ﬁl__mﬁ_ Sept.__.us__x..ss.__m._ln___a&L___M_
oct. Ty oz o6 |10 224 260 Oct. __ofp 1.3 _ 375|262 _1.M3 375
g:v 365 187 _ 308 |__163 1.8 _ 308 Rov. ou3 1.3 9 mAl_2l3 13 38
c. % — 1. G a0 0 _1.96 _ 275 Dec. 180 .77 319
Total 3,5 96 Tﬁt 3,487 .99 3,3 | Total 6,575 —& _ﬂ%.% 6,564 68 \ B85
Jan. 164 1.80 296 62 .83 % . .52 8 163 1.52 248
wo. |68 T1iss o €6 .57 2 ::2. _193163 __BT._ _ga T3 s 2e2
March |__ 167 __1.56 _ 260 .57 261 March | 219 _ 1.30 __ 285} 219 _ 130 _ 285
April 398 .86 342 3 .86 ZES April 245 .91 223 25 .91 223
May 1,375 L £05 235 b5 May _s17 .62 30| Ss16 & 320
N June _ZAEB___@___QEB_.‘J_}____}%__&.L June _3]}2 .93 ___ 309} 33 ___ 309
BT Jwy |-1.952 .37 122 ugs__ __&_ — 731 |- 1963 July |-—1l4 1.9% 221 113 _1.92 221
Aug. 731 8 549 5 . __551 _ Aug. 168 1.4 326 1 ., 326
Sept. .3k __1.21 380 305 1.27 387 Sept. 183 1.80 329 Y _1.8 329
oct. _&_Lu__m__gﬁ___l_ﬂ__izi_ oct. T3 __oab __pB7 | 23w 2k 287
gzv. _300_ __1.uk k3 _g%_ 1{ : _13___1‘{ Nov 79 162 20 (1T 2 1.62 _%_
C. _ 239 1.7 __Lo8 . Dec. 138 1.8 13 1.84 g%
Total 8,883 63 5,600 | B,79% . 5,648 Tomc 585 1.31 3,384 2,580 1.31 3,3
Jan. 200 1.9¢ 304 199 1.53 30k Jan. 132 1.85 2hlb 132 1.85 2Lk
Feb. 225 _ ).3h A 2ok 1.35 302 Feb. 121 1.79 217 121 1.79 217
March |__ 25k _ 1.29 __328 | 252 = 1,30 328 March |__ 128 _ 1.87 239 128 187 3%
| — R ah s Ta e e el - il -
Y Ma; 50 250 %30
1955 June 1,560 40 624 11,538 W 630 J\nyt __ 718 ___ .50 ____390 | __TI9 50 390
July _zah 1.2 _ 285 f 215  _1.36 292 |- 196k July 276 1.07 295 2 __1.0 . %
Aug. 109 __ 227 __236 | _ 97 _2.49 _2k> Aug. -5t 1.5 ___ 26k |23 _ 1.52 j
Sept. 153 __z.ak 328 | 146 2,28 333 Ssept. |__153 __1.88 2864 152 _ 1.
Oct. 159 1.99 308 157 1.98 i b Oct. 164 1.93 AT Py v 317
Nov. 190 1.66 315 1.66 17 Nov. 182 2.8 329 18 1.8 :%%
ec. 573 1,63 2f7 163 288 pec. |- 181 __1.59 ___288 8- .59
Total €,0h4 Tz k,348 | 5,968 LT3 4,382 Total 3,433 1.06 3,639 3,428 1.06 3,639
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Flow and Quolity of Water Data

Colorado River near Cisco, Utah

Table 10

Colorado River Basin

Units — 1000
Histarical Present Modified Historjcal
Concen~ Concen- Concen- Concen-
Flov tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Nov tration T.D.S.
[Year _Month (A.;) (T./A.2.) (Toms) (A.gé) (T./A.F.) (Tons)|[Year  Month A.¥, T./A.7.) (Tons AF. T./A.¥. Tons
Jan. 1é6e _ 1. 251 1 1. 251 Jan. - 1 27
= v —- & % o -
March |__ 15 _1.59 245 sk .59 243 March
April S62 .68 3682 562 .68 _—J% April
My 2T .39 _ho6 | 1.2l -39 b Moy
-1965 June .65k .38 T eeo |.683 0 .38 629 1966 June
Ty |6 s __sfo (s %2 — sfo July
Aug. 447 L9l [} L6 .oh L20 Aug.
Sept. | 365 Ll  __Lk6 |_ 368 L2l b6 Sept.
Oct, T3 1.3 __u7s | 360 1.3 _ 4T% Oct.
Fov. 249 1,65 W 249 1.65 411 Kov.
Dec. 237 1.39 329 237 1.39 329 Dec.
Total 6,702 73 4,80 | 6,711 3 4,89 Total
Jan. Jan.
Peb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Totel Total
Jan. Jan.
Peb. Feb.
March March
April April
May May
June June
July July
Avg. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan. Jan.
Feb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan. Jan.
Feb. Feb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov Nov
Dec. Dec.
Total Total
Jan. Jan.
Peb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Bov. ov.
Dec. Dec.
Tota) Total
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Table 10

Colorado River Basin

Flow and Quality of Water Data

Colorado River near Cisco, Utah

(Annual Summary)
____Units —1000 e
Historjcal resent Modiffed =~ 0000
Concen- _ Concen=
Flow tration T.D.S. Flow tration T.D.S.
| Year (A.F.) (T./A.F.) (Tons) (AF.) (T./A.Fa) (Tons )
1941 71,066 0.80 5,652 | __6,593 0.87 5,760
1942 7,099 .11 5,486 8 .85 5,580
1943 5,21k .86 4,498 4,774 .96 4,572
1944 5,840 . T4 1,336 5,519 .80 4,433
1945 5,505 .76 4,210 | __5,069 .85 L,285
1946 4,058 .91 _ 3,680 | _3.693 _l.02 = _3,738
1947 | 62259 .73 4,588 | __s5.601 __ .82  _L,652
1948 6,291 . Th 5,870 .80 _L.A80
1949 6,337 .15 4,78 |_ 5,858  __.82 4,800
1950 L,07h .9k 3,823 | 3,910 .99 3,869
1951 3,987 9l 3,758 3,792 1.00 3,803
1952 1,719 .66 5,06k 7,448 .68 5,099
1953 4,061 .97 3,943 3,920 1.02 3,980
195k 2,290 1.4} 3,300 2,203 1.52 3,342
1955 _ 3,186 1.07 3,421 3,002 1.12 3,449
1956 3,568 .96 3,428 3,487 .99
1957 8,889 .63 5,602 8,794 6 5.6&%
1958 6,0LL .72 4,348 5,968 .73 4,382
1959 3,215 1.08 3,481 3,187 1.10 3,491
1960 L , 00k .87 3,496 3,976 .88 3,506
. 1961 3,395 1.05 3,555 3,367 1.06 3,565
1962 6,575 .68 4,483 6,564 .68 4,485
1963 2,585 1.31 3,384 1.31 3,384
1964 3,433 1.06 3,39 3,428 1.06 3,639
1965 6,722 73 L8092 6,717 13 _L,8g
1966 3,163 1.10 3,471 | 3,163 1.10 3,471
Total 108,956 | 125,201 109,970
L Average 5,022 0.83 4,101 4,815 0.88 },230
Sampled quality record entire period.
Measured flow record entire period.
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Table 11
Colorado River Basin

Flow and Quality of Water Data

San Juaon River near Archuleta, New Mexico

Units — 1000

Bistarical Pregsent Modified Historical Prepent Modified
Concen- Concen- Concen- Concen-
Flov tration T.D.S. Flov tration T.D.S. Flow tration T.D.S. Flow tration T.D.S.
Year Month (A.F.) (T./A.r.) (Tons)| (A.FP.) (T./A.F.) (Tons)||Year Month (A.r.) (r./A.F.) (Teow)]
Jan. 22 0.4) [ 22 Q. k43 9 Jan. ___0.Lo i
Feb. 46 .35 16 46 35 16 Yeb. %ﬁ 38 e
March e .38 37 98 .38 37 March 2 L34 -3 1l
April 251 .21 53 2k9 .21 53 April 50 24 -25 12
May 709 16 1.0 708 .16 110 May 186 17 1T 32
Jue | 560 __..12 68 558 .12 (23] June |—__ko a3 = 13 18
gk My | b ok Al 322 U 58 |poagh7 Juwly | k3 28 2 3L -29 12
Aug. 8l 19 16 2 .20 16 Aug. 73 0 22 T1 31 22
Sept. |____ 68 ___ .2k ___ 16 65 225 16 Sept. | s 23 ____13 53 25 13
Oct. 273 12 33 —el2  ____ 33 Oct. T .2 16 11 .21 16
Nov. 87 17 15 87 .17 15 Fov. 37 22 8 37 .22 8
Dec. 52 21 1 52 .21 11 Dec. 27 26 7 27 .26 T
Total 2,57k 17 43p| 2,562 .17 430 Total 760 22 166 T4 .22 166
Jan. _54_5& 33 15 B 233 15 Jan. 27 .26 z 27 §§ l'3f
Yeb. .25 12 =25 12 Peb. EQ .33 13 EQ .
March |____ 54 42 23 i k2 23 March 3 .35 15 3 .35 15
Apriy }__ 383 .21 82 .22 2 April | 2h6 .20 Lg 4L .20
May 320 .15 48 319 .15 8 May 306 .1b L3 305 .1k L3
June 310 12 38 308 .12 38 June 338 .12 o] __336 .12 L0
- 1942 July 76 218 1h 4 .19 14 fF 1948 July 19 .16 13 17 17 13
Aug. 41 22 9 9 .23 9 Aug. ] .ok 12 L7 .26 12
Sept. |___ 28 25 7 25 .28 7 Bept. 22 .32 1 19 .37 7
Oct. 23 226 6 23 .26 [4 Oct. 23 .35 8 23 .35 g8
Nov. _22 27 6 22 27 [4 Fov. 18 .39 1 18 -39 1
Dec. 16 .38 £ 16 .38 6 Dec. 13 L6 6 13 46 [
Total 1,366 19 2661 1,35 -20 266 Total 1,203 .18 220} 1,191 .18 220
Jan. — 16 Ly 7 16 ok é Jan. 16 Ll 7 6 bk 1
) Ped. 26 35 9 26 .35 9 Peb. |25 36 _9 25 .36 9
i March 55 38 21 59 38 21 March 73 W37 27 3 =37 27
3 April 198 3 —19 37T April | ___228 .2k 55 226 _ .24 —t
i May | AL 1A x| T a6 30 ey 318 15 LB s s
% June 13k 15 20 —=l5 20 June b6 a3 _53 Lok .13 53
§ - 1943 July 5 2k 12 4o .2k 12 |b 194  July 199 .15 30 197 1 30
3 Aug. L8 21 10 46 .22 10 Aug. 57 2l 1k 55 . 1L
b Sept. 28 .25 7 25 .28 1 Sept. 33 27 9 30 .30 9
§ oct. 35 20 7 35 20 T oct. 0 0 2 30 30 )
3 Fov. ——2h 29 7 2k .29 1 Fov. 2 38 8 21 .38 8
¢ Dec. — 19 .3 A} 19 .32 6 Dec. |1 .50 1 1k .50 T
i Total 818 21 173 806 .21 173 Total 1,420 19 276] 1,408 .20 276
Jan. 16 38 I 16 .38 6 Jan. 16 37 6 16 .37 6
i Peb. 6 19 .32 [ Peb. 29 RSy 12 29 RSN 12
: March ji A7 16 3 W47 16 March 31 L2 13 31 L2 13
April 131 21 27| . 329. .2l 27 April 116 .19 22 114 .19 22
May —3n a6 6l 370 16 6l May 126 213 9 125 :15 19
June 382 13 4o 80 .13 49 June 112 .16 18 110 .16 18
- 194k Juy 134 6 22 132 17 22 | 1950 July LL .27 12 L2 .29 12
Aug. ks 20 g 43 21 9 Aug. 20 .35 1 18 .39 7
] Sept. 43 23 10 ] 25 10 Sept. 2L 38 9 21 .43 9
H Oct. by 22 _ 9 o229 Oct. 20 .35 1 20 .35 7
% Nov. 21 29 I3 20 .29 6 Fov. 1k _.50 7 1k .50 1
3 Dec. T 43 & Akh 43 6 Dec. 12 .50 6 12 250 6
. Total 1 251 18 2 1,239 18 227 Total 56k 2k 138 552 .25 138
: Jan. w L3 _ & Ak b3 6 Jan. 10 .50 5 10 .50 5
i Peb. 2 LS 10 22 45 _10 . Feb. 21 45 s 11 .45 5
: ug 17 35 49 17 March 20 k5 9 20 b5 9
_ .20 2By i .20 28 April |33 .29 _ 10 33 .30 10
bk 277 6 bh May 117 18 2] 116 .18 21
_ 28 207 LAk 28 June 9k 17 16 92 17 16
15 66 21 1 |F 1951 Juiy 21 T 8 19 ) 8
9 38 L 9 Aug. 33 .3 223 .30 12
S 18 .28 5 Sept. | 22 36 8 19 .2 8
a3 .37 11 Oct. 17 47 8 17 L7 8
Nov. 15 L7 7
— e — —¢| M =% | — —it —+
18 819 .21 185 Total 13 .2 11 bot .29 17
6 1l 43 6 Jan. 19 .93 10 19 53 10
8 17 b7 8 Feb. 19 =53 10 19 .23 10
11 22 L 50 11 March 47 .49 23 47 .49 23
15 64 2 15 April 326 26 &5 32k .26 85
13 72 18 13 May 396 .16 _ 631 395 .16 63
16 85 19 16 June Ll .13 %9 452 13 96
9 25 .36 9 1952 July 136 .18 24 13k .18 2k
AT 38 37 1h Aug. 66 26 7 [ 227 17
9 26 . .35 9 Sept. |— 33 .27 9 30 230 g9
21 36 A 11 Oct. 22 E% 7 22 .32 7.
9 26 235 9 Nov. 16 bk T 16 bk
— & 32 A Dec. 18 39 7 18 39
127 Lbl .29 127 Total 1,552 .21 321 1,540 .21 321
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Table

I
Colorado River

Basin

Flow ond Quoality of Water Data

San Juan River near Archuleta, New Mexico

Units — 1000

Present Modified Historical . Pregept Modified
Concen- Concen- Concen- Concen-
Flov tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.S.
[Year  Month (A.F.) (T./A.2.) (Toms) (A.Pé) (T./A.F.) (Tons)|iYear Month (A.F.) (T./A.P.) (Tons)| (A T./A.P. Tons
Jan. 18 0.39 7 1 0.39 T Jan. 13 0.4s -3 O.45 5
Feb. 18 29 7 18 .39 T Peb. T 3 2 % Lk 6
March 37 4 1537 .M 15 March |38 _ _uk _ B} a8 kb B8
Aprid |_ 75 .2k ___18 13 .25 18 Apri} |____ 37 _ .30 2 —3L A
May 7 19 22| U -19 22 My BT a8 Al . —a19 16
June 148 5 22 ke s 22 June [ 8F _ a5 3 i — .16 13
- 1953 July I 32 13 39 233 13 - 1959 July 18 233 6 - 37 6
g, EE! 33 1 31 .35 11 Aug. 3h .32 1l £ .34 11
Sept. 16 WUl 7 13 .5k 1 Sept 15 33 5|12 _ . _ 5
Oct. 23— .k3 10, 23 43 10 Oct. |__60 __ .3 ___18 | 60 __ .30 __ 18
Fov. 23 43 10 23 b3 10 Fov. 39 A 1) 39 .3 12
Dec. 1k .50 7 1h .50 7 Dec. 20 35 7 20 . .3% 7
Total 563 26 149 551 .27 149 Total 437 21 118 | 425 .28 118
Jen. 1 L5 s 11 b5 5 Jan. 1k 43 6 1l b3 6 |
Peb. —21 k8 10 21 L8 10 Peb. 16 el 1 16 ol 7
March o8 6 13 28 46 13 March 175 W3b () 175 23h 60
April 90 2 19 88 .22 19 April 2h0 .19 . L6 238 19 46
May 143 18 26 142 .18 26 May g3, .7 _ 33 W17 33
June ?_ 13 65 20 13 June 232 .13 30 230 13 30
- 1954 July 3% " 15 35 43 15 |- 1960 Juy |___ 355 .24 13 23 25 13
Aug. 45 229 13 43 30 a3 Aug. 25 .28 i 23 30 7
Sept. 30 243 13 27 48 13 Sept. _23 .30 7 20 L35 7
Oct. 42 2k 10 L2 L2l 10 Oct. 26 .38 10 .38 10
Kov. o8 39 |18 _ .9 T Nov. 16 .hbh 7 16 Lh 7
Dec. 3 TiA a3 ke 6 Dec, 1 50 7 14 50 7
Total Sh5 28 150 533 .28 150 Total 1,029 23 233} 1,017 23 233
Jan. 12 L2 5 12 b2 5 Jan. 12 b2 5 12 2 5
Peb. 13 W 4 13 23 I Peb. _ 16 Ll T 16 Ll 7
‘March 27 37 10 27 37 10 March | 43 =43 19 43,43 19
April | 45 2bh 11 1 April |__13 .26 29 .26 29
May 432 .8 o 2h 131 i 2 May 192 .15 29 191 213 29
June 119 .16 19 _1%_ .16 19 June 122 .16 19 120 .16 9
- 1955 July b2 .29 1o 230 12 1-1961 July 3B .29 1l 36 =31 1
Aug. 67 .28 19 [:53 =29 9 . Aug. 52 .29 15 50 230 5
Sept. {___ 20 ___.290 __ 8 25 .32 g Sept. [ &8 .26 15 55 .27 5
Oct. 20 30 I 20 .30 6 Oct. s .23 12 52 .23 12
Nov. 17 .3 6 17 235 6 Nov. 3 ___ .29 10 34 .29 10
Dec. — 15 L0 [ 15 40 6 Dec. 18 23 6 18 .33 [
Total 537 ol 130 525 .25 130 Total 750 2k 177 738 .2h 177
Jan. YA 38 6 16 .38 6 Jan. 15 40 6 15 +50 6
Peb. 15 Lo A i&L .40 2 Feb. 42 38 16 L2 .38 16
March LB 33 16 =33 1 March |____ 51 .39 20 El -39 20
April 25 20 16 11 221 16 April ok 20 L8 240 .20 8
May 27 ) 2 173 .1k 2k May 208 L1k 32 227 Ak 32
June 317 15 18 115 .16 18 June 165 L1k 23 163 L1k 23
- 195 July 25 32 8 23 .39 8 || - 1962 Juiy 39_ A8 7 37 .1 7
Aug. 23 35 8 21 .38 8 Aug. 29 22k 1 27 .26 7
Sept. 11 36 L 8 =50 4 Sept. 19 26 9 16 231 5
Oct. ] Lp 5 12 2 5 Oct. 18 .33 6 18 .33 6
Nov. 11 45 5 11 L5 3 Nov. b .36 5 1b .36 5
Dec. g Ly L4 9 LY N Dec. 10 Lo N 10 .40 4
Total 540 .22 120 528 .23 120 Total 872 21 179 860 .21 179
Jan. S & T 13 .46 6 Jan. L3 i b3 E
Feb. 30 L7 1h 30 L7 14 Feb. é .50 i .50
March 45 .43 20 L6 43 20 March 15 b0 6 15 4o 6
April 120 .28 3 118 .29 3k April 2 .39 12 30 .39 - 12
May 222 £19 42 221 19 42 May 19 26 5 18 .2% 5
A June 480 13 62 478 13 62 June 19 .21 i 18 .22 L
957 Juy 326 16 52 32k 16 52 |- 1963 July 20 20 4 19 .21 L
— 36 Aug. 22 .18 b 20 .20 t
13 Sept. 20 20 4 12 .21
20 o;f 2l 25 6 2 .25 4
—18 Nov. |—2L ____.25 6 oL .25 6
13 Dec. 24 29 7 24 .29 1
330 Total 233 28 A5 226 .29
—_—8 Jan. 17 .35 6 17 235 [
= Feb. P T 5 N S 13 3l L
—_—32 March 13 31 b 13 — a3 4
84 April |15 .33 ... 5 5 33 5
18 May 3l 29 10 ah .gg 10
35 June B .8 __ 23 .28 _ 23
11 - 1964 July 108 235 21 108 225 27
11 Aug. b8 23 Tl LT .23 11
12 Sept. |26 _ .23 ___A& 25 224 [
9 Oct. 28 2] & 28 .21 6
1. Wov., |2 __ .29 ___ 6 21 29 6
— 6 Dec. 32 28 . 9 [— 32 — 9
315 Total 437 .27 117 435 .27 117
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Table |1

Colorado River * Basin

Flow and Quality of Water Data

San Juan River near Archuleta, New Mexico

Units — 1000

Present Modified

Flov

Year

(A.F.)
90

131

1
1,510

gz
5 =35
138
215
160
136
15
131
13'6

1
1,510

131

1966

— Presept Modified
Concen-
Flow tration

T.D.S.

229




Table 1l

Colorado River Basin

Flow and Quality of Water Data

San Juan River near Archuleta, New Mexico

(Annual Summary)
Units —1000 i
Historjical rresent Mogified
Concen- Zoncen-
Flow tration T.D.S. - Flow tration T.D.S.

Year (AF.)  (T./AJF.) (Tons) | (A.F.) (7./A.7,)  (Tons) |
1941 2,57k 0.17 uség 2, 56)% 0.17 , 1%(6)
19L2 1,366 .19 2 1,35 .20 2
1943 18 .21 173 806 .21 173
19L4L 1,251 .18 227 1,239 .18 227
1945 891 .21 185 8719 .21 189
1946 456 .28 127 LLY .29 127
1947 T6Q .22 166 T48 .22 166
1948 1,203 .18 220 1,191 .18 220
1949 1,420 .19 276 1,408 .20 276
1950 564 .2k 138 252 .25 138
1951 413 .28 117 Yo} .29 117
1952 1,552 .21 321 1,540 21 321
1953 563 .26 149 551 27 149
1954 545 .28 150 933 .28 150
1955 537 .24 130 525 25 130
1956 sho .22 120 528 | 23 120
1957 1,647 .20 330 1,635 20 330
1958 1,332 2L 315 1,320 2 315
1959 437 27 118 Log 28 118
1960 1,029 .23 233 1,017 .23 233
1961 750 2k 177 738 oL 177
1962 ar2 .21 179 860 .21 179
1963 233 .28 65 226 .29 65
196k 43T .27 117 L35 .27 117
1965 1,510 .21 324 1,510 .21 32k
1966 960 .2h 229 960 2l 229
Total 2k, 660 5,282 | 24,387 5,282
Average ou8 0.21 203 938 0.22 203

Sempled quality record, October 1945 to December 1966;

remeinder by correlation.
Measured flow record entire period.
Adjusted quality and flow record for station near. Blanco,
October 1945 to November 195k.
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Table 12

Colo: do River Basin
Flow ana Quality of Water Data

San Juan River near Bluff, Utah

Units — 1000 .
Presept, Modified ___ Wistoriceal | Present Modified
Concen- Concen- -
tration ?.D.8. Fiow tration T.D.8.
Month (T./A.7.) (Toms)} (A.r.) (T./A.F.) (Tons)|/Year MNonth (2./A.7.) (Tomal]
. = =B | rob.
Pedb. — 227 .
March .78 265 |__om 78 __1fs. March
April —b2 ﬁ 388 .63 __2u6
Moy a0 .30 .51 608
June . 275 | 903 .31 __280
July T 18 (=3 .3 163 |- 947
Sept. .81 e .o _ 180
Oct. bk Mo |__ 655 6k g
Bov. L6 _ur |_ia & 17
Dec. B 8k —aBl B4
Total | 4,88 .54 2,64 | 4837 55 2,650 Total
.93 __ 75| 8 .93 _ T8, Jan
.93 ___ 63 | 8. .93 _ 63
.95 120 |26 _ .95 __120
.51 __.307 |. S8 .2 310
—.38 .18 | 470 .o __ 186
—26 —33g | s .28 _ kk
L8 7 137 56 17 |- 1948
—82 . k2o |38 .12k L7
200, .38 |28 150 k2
_a22 o hs }_ 37 0 1.22 45
1.23 LA 39 1.23 L8
b —— 5k 126
53 1,185, 55 1,211 Total
126 _Sb__ L3 1.26 s
118 %) Lo 1.18 58
k7 138 —ho _ 1bl
39 —2g .33 _ AL 133
_ .38 g6 | 2k k2 JOL
— .57 _— 60 93 ) 65 H- 1949
o . g |__ 718 1.2k 97
—0 —s6 % __1.13 &0
2300 8. |58 .00 58
97 .s7. |29 __.91 ___ 51
112 57 91 1.12 57
bl 950 ] .69 985 Total
—16 43 37 146 43
Tk 56 [ kg 19k 56
.06 8 |._ 76 106 81
62 126 | 200 .64 129
36 23 | __ 631 —23h
.25 176 |__ 63 .26 181
35 9 270 39 104 - 1950
1.10 57
92 2,1 56 1.16
91 0 15 .91 :ﬁ:
T3ae BT me -
51 1.19 81
L8 1,101 291 1,127 Total
1.22 50 by 1.22 90
—2.13 L 63 1.13 .
103 74 |72 1,03 _ Th
61 120 |._ 292 .6k _ 123
.35 260 |_ W7 37 __16:
.50 6k __J.éi_ __.ﬁg_ —fa |- 1951
a3 08 3 0 __1.36 13
1,18 26 12 2.50 30
1.10 £8 62 1.10
2.0 48 g 1.0% L8
1.27 38 0 1.2 B
59 936 ——38_ _—é‘ _73%2 Total
S UG 1S -1 1.h yo
1.19 43 1.9 43
1.0k b | N7 1.0k kg
66 63 3 66
ko 6l S& &5
__.bo 8 |_ 190 ks __ 87
.86 Sk 50 1.8 __ 59 J- 1952
1.2 B84 | e 1k __ B
.93 bl | 3h 0 132 kS
— ok | __ss . 98 5k
1,02 61 0 1.02 f1
47 - L6 1.00 07
-7 661 .86 107 Total
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Table 12
Colorado River Basin

Flow and Quality of Water Dato

San Juan River near Bluff, Utah

Units — 1000

Hiatarical Present Modified
Concen- Concen-
4t tretion tration  T.D.S.
(A.F.) (T./A.R.) ./AF.) (Tons) || Year Mooth
42 1.2k ~_1.2h 2 Jan.
LT a7 2 Peb.
—2aQ2 .02 2T March
bl e T April
bl LT S— My
a2l 30 T June
Bk 10 o - 19% July
—dadd i ST hug.
1,50 31,00 22 Sept.
.28 —1.8 &2 Oct.
—1.13. _1.13 Nov.
PG - —1.31 LE Dec.
73 & T Total
1.3 1.3k 43 Jan.
117 _1.17 2 Feb.
1.02 102 L9 March
—% — —& -~
i —F e
. Jupe
1,03 1.20 128 |{- 1960 July
86 aar. 6 Aug.
1.19 1.32 10b Sept.
—_—1 15 ___ZL Oct.
1.0% 1.05 ' Rov.
126 o Lh Dec.
Nai .85 80 Total
1.26 1.26 3% Jan.
—1.12 .12 38 Peb.
1.00 1.00 83 March
T B ko April
P . T Nay
.32 .31 12 June
80 329 62 - 1960 July
10T 1.22 ___ 158 Aug.
P Sept.
— 23 Oct.
—39 Nov.
W7 Dec.
69k Total
6] Jan
by Peb
62 March
— 27 April
88 May
68 June
39 |- 1962 July
33 Aug.
0 Sept
20 Oct.
3T Nov.
32 Dec
553 Total
Jan
Peb
March
__%_. April
161 Moy
225 o June
220 (|- 1963 July
ol Aug.
0L Sept.
129 oct.
102 Nov.
1 Dec.
1,524 ] Total
—5h Jan.
109 Peb.
139 March
—20L April
—-197 May
3L June
53 |- 196k July
___u8 Aug.
—_ Sept.
49 Oct.
—it ok
Dec.
1,142 Total
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Table 12

Colorado River Basin

Flow and Quality of Water Data

San Juan River near Bluff, Utah
Units — 1000
Historical Present Modified Presept Modifjed
Concen- Concen- Concen-~ Concen~
Flovw tration T.D.S. Flow tration T.D.S. Flov tration T.D.S. Flovw tration T.D.S.
Year  Month (A.F.) (T./A.F.) (Tons)]| (A.F.) (T./A.F.) g ns) Year _ Month (A.F.) (T./A.F.) (Tons)] (A.F. (T./A.F.) (Toms)
Jan. 122 0.77 L 122 0.77 Jan. ;9 198 Q.54 107
Peb. 120 ) 120 ) & Peb. :ZE é 129 .65 "
i March 25 .96; 79 25 .9623 19 March 135 199 ,fg 135
: April 1 g . 102 165 . 102 April . . 121
b May 2 Lh5 130 287 LLS5 130 May Z .Ez 221 Lh2 112
; -1965  Jupe L19 .36 195 418 238 160 -1966  June 256 % et .56 71
% July 295 .45 133 294 b6 134 July h 1.02 S5 Sk . 1.02 55
3 Aug. 218 .65 142 217 66 143 Aug. Ll 1.30 5_} Ll 1.30 51
4 Sept. 177 99 176 100 Sept. L3~ 1.2 5 L3 1.26 5L
! Oct. 190 : L 6 _1ab Oct. .66 & .
i Fov. 232 .50 116 232 250 116 Nov. 70 .86 60 10 86 &0
Dec. __23% ___.5h 2 2 .54 _ 127 Dec. 2 _ 1.1 B |— 71 _1.21 80
i Total 2,546 L5k 1,379 | 2.5h1 Sk 13683 Total 1,550 .6 999 | 1,55 6k 999
i .
Jan. Jan.
Peb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
? Jan. Jan.
‘ Peb. Peb.
i March March
i April April
M May May
H June June
‘% July July
3 Aug. Aug.
i Sept. Sept.
H oOct. Oct.
'§ Nov Nov.
4 Dec Dec.
Total Total
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
Jan.
Feb.
March
April
May
June
July
Aug .
Sept..
Oct.
Nov.
Dec.
Total
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Table

12

Colorado River Basin

Flow and Quality of Water Data

San Juan River near Bluff, Utah

(Annual Summary)
Units — 1000 T
Historical L resent Modifisd
Concen- Soncefi+Ti
Flow tration T.D.S. Flow tration T.D.S.
Year (A Fe)  (T./A.F.) (Tops) | (ALF.) (T, /A.Fa) (Tons )
1901 4,898 0.5k 2,62k 4,837 0.55 2,650
19k2 2,007 .53 T,185 2,191 .55 1,211
1943 1,493 .6l 959 1,432 .69 985
19h4L 2,291 .48 1,101 2,230 .51 1,127
1945 1,589 .59 936 1,528 .63 962
1946 887 _ T 681 g6 ___.86 70T
1947 _ 1,677 .65 1,087 | 1,616 .69 1,113
1948 2,141 L6 97T 2,080 .48 1,003
lobg | 2,487  ___LUT 1168 | _2,k26 __.h9 1,194
1950 — gslh ___.68 579 793 .76 605
1951 691 .Eg 5h4L 630 .90 570
1952 2,55 .45 1,156 2,493 47 1,182
1953 963 .73 702 907 _ .80 728
1954 1,011 TIT 119 950 85 805
1955 911 .13 668 850 .82 69k
1956 840 .64 53T 781 .71 553
1957 | 2,908 ~ 2L 1,498 | _2,84T .5l 1,52k
1958 2,297 49 1,116 2,236 .51 1,142
1959 ___%1%_ g% 650 93 89{3‘
‘1960 1,60 23 ]—)5)"'7 .56 T
1961 1,264 .66 836 1,203 .72 862
1962 1,479 .59 87 1,418 .6l 902
1963 579 1.10 635 523 1.26 661
1964 796 .98 782 769 1.02 788
1965 2,546 .54 _ 1,379 2,541 .54 1,383
1966 1,550 .64 999 1,550 .64 999
Total 43,278 25,229 41,554 25,827
Average 1,665 0.58 970 1,598 0.62 99
Sampled quality record entire period.
Measured flow record entire period.
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Table 13
Colorado River Basin

Flow and Quality of Water Data

Colorado River at Lees Ferry, Arizona
Units — 1000

Historical Present Nodified
Concen- Concen-
Row tnti; T.D.S Row trl.ti:z T.D.S.
Year  Month A.r.) (T./A.F. AP, T./A.2. Tons
Jan. !:# 2 324 1.37
Peb. —'6—28‘ —1.29 T399 _1.37  __ SuT.
March __ 142 _ 635 148 l
April Lo —E;‘ 1.0i8 283 %
May _‘u%’_ . E 2,239 4,802 247 2,2
1941 JJ:T, o : :E §§ ] “ : 1947 July
Aug. —_*‘% — - L T ? hug.
Sept. | 608 __1.35 Tk e ::% Sept.
Oct. 1.797 1.09 1,959 1.11 1 Oct.
Fov. o &g ""%6 9 3 Fov.
Dec. 1] 1 - 1,2 Dec.
Total 1%,% .% 12,48) 13.% 15 lz.g'lz Totad
Jan. Lot . 545 3@ 1.bk L6 Jan.
Peb. 396 . 507 3 l.?u @ Peb.
March 1.16 31 591 1.2 1 March
April E;& — .55 _1.564 |_2,798 __ .56 ﬁ April
May b6 1,876 3,056 __.ho 1.):?_@ May
.1923 _..222_31___29._1,21.‘12__13%5___4%__1&1. 19!»8”
e | o | —ué—T%_ :—7_;?; rug,
s | —ER g - o ooh
:v: j 158 sl | a7 AT T 593 Yor.
. ].s& 56] Co
Total U 7S T%‘s.z m Total
Jan. 0 1.50 hg: 305 1.62 kgs Jan.
;:: . %%2 T.5] g eos 1.53 u:{o 1:: .
March |___2 1.19 3 1.27 March
April __ii%a _—_‘f_l_ ﬁ ko7 .69 975 April
May - —l:é' 2,021 __ .46 939 May
June 2129 . 1,092 2,51b Ry 1,110 June
-1943 Jay | TLES _“—_% |1 0 s % || - 1949 may
o 4 ] % | o —ac i
e e e A S
Dec. B T} 1. Dec.
Total T A B o T Total
Jan. 278 __1.50 418 25 1.6 420 Jan.
o | TOE L e —2 T e oo,
March |___299 _ 1.31 b1y _1.k0 &8 March
April | 02T _"3‘9_ .ﬂa_’i 9By __ 93 919 April
May _é.aﬁl_ b7 3,508 | 3,08 .50 _l.5k2 May
- June 3 136 .32 1,32 22 L3k 1,3b June
. a1 —‘__,"-‘L_b Ry %% ﬁz 152 :'33% - 1950 July
e, 17 1.07 3 20k _1.63 460 hug.
sept. | 289 130 —3 ke e WL Sept.
Oct. 74 .66 567 323 1.80 bl Oct.
. 384 1.51 369 1.60 592 .
sl o iy _a_e:_im e e ek Doe.
Total ) . 6,525 12,118 12 8,705 Total
Jan. 325 1.48 481 300 1.6 82 Jan.
veo, | BL I3y W 327 1.50 90 oo,
March 537 1.28 559 Lok 1,38 559 March
April 755 ) Te8 713 1.05 152 April
May Z,805 R 1,2 2,660 47 1,245 May
June 2,761 .37 1,021 2,551 U 1,040 June
Sl W | TIEE AT B Tilg) 0y g2 || - 1951 ay
Aug. 101 .89 90 [__ 82 _ 1,04 _32%_ Aug.
Tl e | -
=D S h e ge —a| o
Dec. T _1.35 _5_5_ __g2_° __.BOL.l- _5_653_ .
Total :1:1:%%8‘ T2 50| 70,871 - LBLT m,?ic
Jan. 366 ..1.28 _ k68 34k _1.36  _ k6o Jan.
Pb. f__ 319 _J.b 396 | 208 _1.33 307 Peb.
March {496 __1.15 570 | 466 _ .22 570 March
April |_1,003 __ .83 _. 8w | o7k __ .87 _  @Qhs April
¥ay a2 k7 _Bab | 21602 .52 826 May
June 2,993 43 857 |_1.800 .o 878 June
N6 iy | DO - — R i T e
ug . .
:ezt. 310 __1.62 502 _'_238L2 _2.23 ___ %25, 21:'--
ct. !Qa l.ﬁ_Q & 3 1.@ él( .
Dt ___lbms_ 122 s __::3}1_ : __%L Dec.
C. Ce
L Total 8,751 RN 7,346 7,921 95 7,499 Total
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Table 13
Colorado River Bos?n

Flow and Quality of Water Data

Colorado River at Lees Ferry, Arizona

Units — 1000
Historical Present Modiffed Historical Present Modified
Concen- Concen- Concen- Concen-
Flovw tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.8.
Year  Nonth (A.F. T./A.F.) g'rm-) (A.F.) (7./A.r.) (Tons)l|lYear xﬁ on .
Jan. 3 1.3 3 33_6 . S
Peb. 3 _1.30 L 136 _h1s ;
—ix - | R :
March |__ 458 _1.22 558 —1:3%— 5 _2%2 :
v e E g S v
y Jupe _aae(z)_ —3p _L.%%g._ _2;510_ —"‘=x°— —1"62_‘ 1959 it Iz
93y \—8r T T - T e &
sept. |___2568 K 3{ 4o 301 __ 1; -
Oct. i% N Z g ~1.9 zi -—f”—
Fov. 51 1.50 21 3 .57 __2%_1_ .
N D T T heB| T 329 .53 502 . —a3
-m?ic _Gmuo 86 7,187 142 .93 T.50% Total - &ﬁ'
. 318 . 46 46! 0 _1.53 L6 Jan. 05 1.5k 470 292 1.61 470
i:i. 3 .30 32 ~1.35 15 Peb. _’}'131_ 1.3k “'F&' 306 1.39 2
March 393 .2k k87 375 _1.30 188 March T 1.1 2 1.21
April 546 _Ln%__jké.__ﬂz.__t-o S me%ﬁjm
May _2.2T1 :%3___ ﬁ 1,20 . 7123 May 2,564 _.EL .53 _33_. 803
g5k ury 47 87 6 55§ 1.05 2 ko Ty 5 T — - E—
1 July 7 . . - Q% X
Aug. ___m._.ma_.::iﬁ 28 1.6l 399 Aug. :_E__%_L}_E_LILL_LBL_ZS_
. 38 1 ,% [ 236 _1. 35 659 Sept. 1%3 ;.gg % 1h6 2.55 373
&'{f 243 1. PB o::z 3h1 1. 316 1.80 569
ov. jk_h&%j:_Li T ¥ov. J_ld.‘__jﬁl_ﬁ]..l.ﬁ.ﬁ
Dec. 2.5 261 .60 __heg Dec, |25 __2.39 __ 38 {260 _ LM
Total 6,164 1.0b 6,38 5,655 1.15 6,475 Total 8,7% .81 T 8,37h .85 7,126 |
Jan. __2&_;.513___1&___2&__1_% 3% Jan. | 266 1,48 304 |__2:3 _ 2.9 30k
i,?_ _ﬁﬂ%ﬁzl - e ;:-r:;h '___%_mh_ﬂ__kﬁs__m_ul._ﬁlég_
ch o . .
Yay
Jupe 1,586 g TI7_| 1,487 . ﬁel June 88 b5 715 | 1,524 4T 121
h1g5s July | S .0 39 1 ﬁ: 12 (<1961  July ﬁfﬁ T8 3B 300 Ll 334
Aug. __510__1.39.___71.1___32_5_&&___7__55 Me. | 337 __1.65 __5%6 |_ =218 201 363
Sept. ——ﬁ‘ﬁ' _{_,59_ _333_ 173 2.15 379 Sept. |1 __ .61 _aaks | esh 173 L3l
. .70 363 19 1.89 367 oct. | 725 __1.01 2| 70 _ 105 132
St |5 Taer e | s 16 _ e v, |3 T g | e o8 _alf
me. |6 LB T | e Tha i me. |38 22 — P —a
Total 6,966 .04 6,548 6,457 1.02 6,618 Total 1,326 97 71,069 6,900 1.03 7,10
Jan. __3%3 1,28 br7 | 358 1.%3 Yud Jan. 349 1.24 i 336, 1.29 L
'::;,,——%—Hé——:%——f%:—i—'e%-——”‘é— o, |7 Loy 8| __Te _Los Bl
Mar 51 . —_ 49 - 59 March 598 1.13 515 581 1.16 676
April ___EQ&.__.%_Tgl'%__ﬁﬁi.._Jﬁ___ﬁlL April (2,301 .7 16981 236 2 _LJI2
_msﬁi —Z.SQE__:&Q__L%L@__J‘L._L&B&% 8 —p SR T O
i - TR Tin| e e e e, —LJr 2t | S T e
W - v T ocf.'_ijg___;,i%__%_jm_ms___m_
1.5 1 Zﬁﬁ 1.66 515 Nov. — 28 __E—- 2. —_—iﬁ ——-Ebﬁ-
1.55 383 235 1.63 384 n:: 333 i:E_E _b73 319 . _ 413
6,534 ] 8,145 & 6,568 Total 1b,0439 LTh 10,319 | 14,040 LT 10,352
W5 1 270 1.5k M6 Jan. 169 _ 1.69 286 __155_ 1.82 286
T3y (T30 ko b33 yeo, |30 1.3 __ b8\ 35 _ lig E
— 613 |_u; 128 _ Ak March |._188 __J.Las. ___% 172 1. __2&.
1,39 | 297 .58 _ 17 ‘.Z;“ 62 1. & 23 i_zg?i_ 8l
2200 | 5.5% R 2,215 Jme |k a3 28| 9% :'-_'{1_- 1 162
1,727 | R.2p __hh - T1,7ub [1-1963  July | —R 9% 8 2.0
1251 % R 1,268 :5. T e 9 ___6% 22 _.2_'6205_
7 _Ll2 B4 Pt. ___:& _—&a —3 —F 2% i
1379 | 835 1,042 1,184 xc. 60 ___.%5 ___ 3L T igﬂ ___gg_
Y .29 o 1.33 51 1.68
| o g rotar 5 1.27 1.753 1,679 1.65 1,718
504 383 1.32 S0k Jan. | Th __1.32 __sﬁ_ __%. -f“g Sg’;
2. 1.21 2 Peb. - 2.33 30T .
632 632 ﬁ % 00 | T 3Th 3% 500
05 . 1,011 gﬁ T 1.2k 752 1.2 956
ﬁt 3,926 7 1,843 May 3202 1.22 ggh 29; ; lf, 390
M| 350k M1 k83 June 1.23 7! 3 .
- 1 2.
e = E T T
__sho | 260 _2.05 3% Sept. 4___% .29 g ! X
—29% _ag_ L7639 :co? —e03 jﬁ - _;.LL
=8| 2 - & e e - - e o
9,280 12,664 JTh 9,354 Total 3,284 1.10 3,578 3,042 1.18 3,58
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Table 13
Colorado

Units — 1000

River Basin

Flow and Quality of Water Data.

Colorado River at Lees Ferry, Arizona

[Year Month

Historical

Present Modified

n-
tration T.D.S.

Concen-

-1965  July

13

Flov
(A.F.) (T./A.r.) (Tons)
8 0.98 SLT

__il%_ —l.Q2
55| 1.01 —-32—

dgge 01 L2
51325 .gg 2,0%%
—R 3%

T N5 357

-1966

—&- i
“ste 1 _2m

53 .6y 333
11,585 78 9,008

Concen-~
tretion T.D.S.

%

»
§9
@

Flow tration
T./A.X.

- |- .‘I;‘
10\'

Jo
T

he

;
i

er%
u&u
o

|

9
S
hon
.

o)

2
1,739
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Table

13

Colorado River Basin
Flow and Quality of Water Data

Colorado River at Lees Ferry, Arizona

(Annual Summary)
Units — 1000 :
Historical LFresent Modified
2 Concen- Conceps
: Flow tration T.D.S. Flow tration T.D.S.
: Year (A:F.) (T./A.F.) (Tons) | (A.F.) (7./A.F.)  (Tons)
1941 17,856 0.70 12,481 16,904 0.75 12,67k
1942 14,793 .63 9,381 | 13,768 .60 9,554
1943 11,414 .13 8,375 10,507 .81 8,518
19LL 13,019 .66 8,525 12,118 .72 8,705
1945 11,768 .12 8,501 10,871 .80 8,647
1946 8,121 .8l 7,346 7,921 .95 7,499
1gu7 14,0 .68 9,513 13,000 o Th 9,646
1948 12,885 .66 8,531 12,025 .72 8,632
19k¢ 1k, 60k .68 9,954 13,652 .13 10,023
1950 10,801 .75 8,098 | 10,143 _.61 8,196
1951 9,900 .19 7,833 9,236 .86 7,930
1952 17,90k .64 11,396 17,154 .67 11,479
1953 8,730 .86 7,487 8,142 .93 7,571
: 195k 6,164 1.0k 6,385 5,655 1.15 6,475
: 1955 6,966 <Ok 6,548 6,457 1.02 6,618
! 1956 8,659 .75 6,51h 8,145 .81 6,568
! 1957 18,702 .68 12,646 18,194 .70 18,739
: 1958 13,141 .71 9,280 12,66k o Th 9,354
: 1959 7,061 .96 6,766 6,645 1.02 6,800
i 1960 8,790 81 7,092 8,37k .85 7,126
: 1961 7,316 97 7,069 6,900 1.03 7,103
1962 1k,L439 .71 10, 319 14,040 Tk 10,352
1963 1,38k 1.27 1,758 1,079 1.65 1,778
1961 3, oLk 1.10 3,578 3,002 1.18 3,584
1965 11,585 .76 9,008 11,520 .78 9,012
1966 7,739 .70 5,439 7,139 .70 5,439
Total 281, 661 209,823 215,895 212,022
Average 10,833 0.7k 8,070 10,227 0.80 8,155
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Sampled quality record November 1942 to October 1945,
December 1966; remainder by correlation.
Measured flow record entire period.

October 1947 to
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Colorado River Basin

Table 14

Flow and Quality of Water Data

Colorado River near Grand Canyon,Arizona

Units — 1000

Historical Present Modified __Historical ___ Present Modified
Concen- Concen- Concen- Concen-
Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Now tration T.D.8
Year Month (A.F.) (T./A.R.) Tons)| (A.P.) (T./A.F.) Tons) || Year Month AR, T./AP. AY. T./A.P.
.;:n. L3k 1.2 616 510 1.% 51 .y’::. 303 1-% 1.67
b . 515 1.3 815 §§i &76 . 3I7TA 212, 1.0 213
March 8 117 980 | 805 _ .22 960 March |___ 653 __ 1.8 B3 .26 _ TO
April _J..ZOS___..BI__J..QSZ._LLGG___&L__J._.QJI_ April |___ 7185 ___ .22 o TI6 .99 _ 726
May Tiiorh _.so  _2.uB8 | b8k .52 2303 May 23,088 ___ .48 ARy 5L Lol
June _lg.lm____.ks__l.ﬂhs._%,ﬂﬁe___..ls&__l.ﬁm_ gume |TAL33 b _1.5m f 2,08l . _ 1.6
-1941 July __J,.’Zs&._.ﬁL_.QﬁL.J.,SZL_-ﬂ__w_-M'W July | L9m _— .0 — WAF.LLISE .31 1000
Aue, TR 1o LAl |73 _L.ST _Labb gg; :‘_ﬁ:l 117 %Jﬁn&_ j“ 2 ‘:151E
. 34 659 .!{3 952 273 1,59 97l . 1,25 ﬁiﬁ
Oct. _J_,QJIA._J_J.L._J.J.'ZL_L.B&__J..J.E__Z.JE&. Oct. Bl 1.28 A5 ___1.3b 1,135
Nov. __953_._.93___33!»___935__;.91..__9&5_ Rov. |_ 608 __iab ___ 60| 3 . l.20 I3
Dec. 59k 1.22 725 5719 .27 37 Dec. |—hoo __1.28 __ 61| ueB .36 _ 636
Total 18,796 7 14,503 | 17,84k 82 14,606 Total 14,347 .79 11,295 } 13,301 86 11,1428 |
Jan. 1430 1.40 602 401 1.50 603 Jan. k27 1.27 5h2 lio2 1.35 543
Yeb. s 13 21 " ik o Peo, | BB 1.8 586 3% T35 ~— 3%
- — k| = 2 o e | g g B8O LR i
April 2 . 1 _2_.:‘%%_ .6l _L.663 April |_l.T32 —1.282 W76 1,206
May 1 __.ho 1,000 :ﬁ .52 _1.96h May T3390 .45 1,56 | 3,210 AT —1.935
June 2h1 -32-% _.._35___1.%%_ Jupe _1.35§__._119__Lsha__3%66___..__3..355.
-1942  July 1,3k . 59 1,151 .72 -1948  July 1,009 _ T3 .
Sept. 2 _1.6] 9L 206 __2.51 Sept. 2! L g 399 Y _2.48 L1
Oct. L. 331 'Z.O Oct. i&: _ 1. 612 06 __ 2.03 620
. 3 1. . 3l s L
E."Z o1 % —":‘gz- —Te %g ;:: 385~ —L.gs 355 [‘% %
Total 14,925 .68 10,186 { 13,900 .75 10,359 Total 13,009 .15 9,799 | 12,149 .81 9,900
Jan. 4 iy s17 | 322 _ 1.6 518 Jan. 363 L.51 548 | _ 333 1.65 548
Feb. 4/1. 919 327 1. 520 Feb. 374 1.36 %09 | 345 1.8 ____ 9509
March __Em_@__nl__ﬁ%_._u___m_ Merch | 796 __1.20_ __ 955 |__ 759 ._l.26 993
Apri) | _i.n7 2 .8 __1_4116.__1_.31__;3_6___1.2‘0_ April _L.SSLj%_LﬁD_._L?&L__ﬁﬁ_wR.
May 2,161 | Ti,mo | 202k .6 _l.2N May _ 2,959 Ta,keo | 2,824 0 .50 k26
Jupe _2.%7_6_;-1* T131 | _2he) .Sk _1.329 June _‘%_.BQL___&Q.__&.QE__‘LQ&_JL_&.QZ&
1943 July | _1.B59 3 TUBTs | l.e0n .70 02 i1 -19%9 Juy T8 .58 2.3k | 1,05 ___.6h 124
Aug. 83 916 ﬁ —k.bo _LQQ}:_ e, |2 —Iaz 108|518 _ Lho 124
sept. |__ hon I/Lbo €92 L _1.72  _ Tix Scpt.__3£9___h65___.5.61___265____2a11__514.
oct. T8, 169 6% | 3% L& __q02 oot 1T Tpl 2.6 _ _Bex | k88 _l.6o _ 21
Nov. Thrr _ih7 7oL f_ o7 1.5 _ [ Fov. _M__ﬁiﬁ__@___%l___;-_’iiﬁ
Dee. | Thzo. 1.6 €3 |__boz _ L.5h 622 Dec. |___38L bl 537 | .. 355 1.32 1
Total 11,624 86 10,033 | 10,747 .95 10,176 Total 14,622 .T1 11,25k | 13,670 .83 11,323
Jan. 298 1.61 480 275 1.75 482 Jan. jﬁ 1.56 558 342 1.63 559
Peb. T3 _l.23 _ be 340 1.30 L47 Feb. T1.35 &850 |__ 398  _ 1.h0 _ 550
Alhrch TEe i T |— w9 . __TIT :hrci:xi__ﬁzo__ha__m_ﬂa__lﬁi_ﬁm
w e Car TR = Sae) 0 | b RSl — iR
e ([ T e — Dl B\ HE —i S| R —8
. ._ﬁ_l_lh__g_%__j}.’a__L@___;i_ Aug. 1-15___?;2___3@5__L~ 319
5 1.61 0ok 168 2.57 __ 432 Sept. | 313 _ L.o6 ___ 535 201 1. __%g_l_
1.78 6Ll Y 1.% 659 Oct. 359 __1.67 600 L1 1. 7
1.6% 658 3& 1.7 e Rov. __gzg_ 1. e 1 __L_& j" 627
159 sgg 560 . 3 1. 2 2 1. y
.15 9,048 _| 12,429 .Sl 10,128 Totzc 10,836 .87 9,462 | 10,178 .G 9,550L
1.55 2 331 1.6 553 Jan. 26 1. 518 0! __1.68 519
L — i1 —4 b —‘333'% I —& _lﬂz'g C—T o
1.41 666 39 1.52 666 March 29 1.35 219 05 _1.43 5
ol __&lo |72 .07 __8i6 April _135__1_ﬂ____6gi__99___ﬁ6_5%
Toos2 . ke8| 2,667 .55 _L.W6O May T1.5% ___.67 _1.0k0 |_1,bb0 .72 _L&E"L
56 910 | 1,55  _— .6h 9% ||-1951 July TIa97T .5 7% |_1.e77 .6k SL3
05 125 | 9% .2l d.ad Mg, |83 1.8 _ 983 k3 1.3% _ 1.00L
1.38 Sk 314 1.80 %66 Sept. |__hse __1.W6 __ €60 _asl_ —1.73 616
1.63 85k 499 1,74 ___ BT Oct. Log 1.67 ___ 710 oh  _ 1.77 ____T\T
1.5 702 L6 1.60 __Ti2 Rov T hg6 _ 1.6l _ I%0 |40 L.68 ._15.?
_1.b7 528 b2 o _1.57 __33T. Dec. _ 1.6l ___568 b ___1.60 ___OT4%
83 10,097 | 11,218 .91 10,243 Total 9.93h .92 9,133 9,270 1.00 9,230
1.4 541 362 _Jl.._li.L 50 542 Jan. 593 1.28 159 STL 1.33 759
1.38 b,
e o et NI - e e A B R — )1
T gh 999 % orr .90 259 April 2,209 . 1,850 2,1 . s
e e S BN e B
. o —1,802 .61 1,0 . 2, — .8
.82 _.i'_ii_zl 626 _l.07 __ 671 |-1952 gu“mly 1,550 65 1,033 | _1, T2 Lok
1.50 850 455 1.93 880 Aug. 833 _ 1,8 983 | Th0 _ 1.35 1,000
372 1.71 636 297 2.22 639 Sept. 596 _1.h43 _Bse |__ 533 — 1.3 — 8A7
g 1.6z 679|398 1.7k 62 Oct 393 __ 1.5 597|363 ___l.h 62
ﬁ_l_‘jé___&__ﬂ?__l_-hs___@i. Nov. _J%._l;&._ﬁl:&ﬂ:%l
T3 &3 | b5k 137 A23 Dec. __ koo _1.58 632 :
.96 8,742 | 8,289 1.07 8,895 Total 18,806 .75 13,582 | 17,356 .79 13,665
141




I | Table 14
Colorado River Basin
l Flow oand Quolity of Water Data
Colorado River near Grand Canyon,Arizona
I Units — 1000
1 Presept Modified . HKisworfcal __ Pregent Modified
Concen- Cancen- Concun= Concen~
Flov  tretion T.D.S.| Flow tration  T.D.S. Flow tration T.D.S.| TMow tration  T.D.S.
Year  Month (A.F.) (T./A.R.) (Toms)| (A.F. T./A.P. Tons ) || Year P 3| (A.2.) (T./A.F.) (Tons)]
1 Jen. |__ho8  __ 116 __ 5% L __%g_L 4 o1 _1.62 920
::;h 378 1,542 537 _1_T_- 37
April 1.21 6k Y 1: 0
! | e e O
R ' June 2,932 R i,gﬁ [s] . 1
i 21953 July |__980 .76 __ A5 i 60 [[-19%
: Mg, | 703 130 __oib | 65 _ L 23l
; :;tn 290 1.73 502 233 __2.21 E]%
: Nov. |_he8 1,63 _ 66 —e 2R I
: Dec. 360 1.56 562 348 1.63
l ‘ Total 8,80k % B.603 | B,216 1.07 71
A, Jan. 333 1.? ?g 318 1.65 526
i . 353 1,40 9! 1.k hob
3 March |_ gk _ 1.3b __ 568 ﬁ LW 569
‘ :zu e L e8| oL a8 e
I ! | —E g I— —%
H -1954 A.r::.u %S 95 626 ggg 1.13 ggg -1960 .
.. b3 1.67 ga3 36 1. 0 -
! petid —L2 —2% % ____3,56 .
i Dec. L Uk | T 289 _1.68 479 __1%
i Total 2300 Tah 7,175 5,791 1.25 1,265 .
: Jan. | 261 L0 bk 2% _ 1.80 b 2ol L%
§ Peb. 69 1.5 _ bol [ 255 __1.58 . hob 3933 139
: March |[__9586  __L.33 790 | _— 867 1.0 79 379 __L.ho
I 2:-11 b2 143 __%f_ jﬁﬁ: L2 78 587 .04
; e |1 5 e | gy "5 W "7 : ok
-1955  July §§a R :h%E __ 528 : E% 21961 July A]Z ,98 350 1.19 15
e, 29 597 —‘%1, 9 Aug. 3% 1.%6 # 315 2.1) 665
Sept. %5 1%3 32 211 2,10 hha Sept. T 1. 1,360 70L 1.95 _ 1,366
Oct. 236 L. 43l 216 2.03 3 Oct. 772 1.3 QL9 T4 1.27 949
Nov. 2% EL.% % 285 1.9 Nov. Ezo 1.23 701 1.27 701
Dec. 3 1,52 3L0 1.59 0 Dec. 09 1.32 539 1.37 239
Total 7,287 1.03 7,494 2 TT 1.12 1, Total 7.739 1.07 8,252 1 T,323 1.13 _8,28 |
Jan. 3986 _La.b 565 383 1.48 565 Jan. 369 1.35 498 3% 1.0 498
Raren & Naren T a6 22
April — £ Lo 45 £ o April s 4 2| i 2 — 2
May 2,12 R 1,051 2,050 51 1,047 May 3,716 b 1,654 3,667 45 1,659
June 2 55 71,183 2,472 1,172 June 2,850 .hg 1,318| "2 47 1,320
F19%  July .82 %0 512 & 502 {1-1962  July 1,821 .57 1,031 1::1[% .59 1,037
Aug. 383 1.31 502 315 1.63 514 Aug. 512 1.03 526 455 1.17 533
Sept. 185 1. 292 135 2.22 300 Sept. 318 1.58 502 273 1.86 507
Oct. 202 1. 3%6 183 2.06 371 Oct. 951 1.57 871 53k 1.64 817
Nov. _EL_%%__ZL__KLL_LZL__&O_ Nov. T Wby __1.3h _ s9o|_ ko7 1.39 592
Dec. 27k 1.66 _ Lss | 22 .74 k36 Dec. |—_3kb __ 1.90 —1,% ___ 36
Total 8,713 82 7,17k 8,259 .88 7,228 Total 14,839 .13 10,817 | 1k,4k0 .15 10,8
Jan. |33 __1.bs _ ko7 | 329 _1_31_ _bo8 Jan. |18 1.8 33k 170 1.96 __ﬁ}._h‘
Peb. _S%O_ﬁ__gw___iﬁ___l._?__ﬂ Peb. | 378 . 1.33 _ 496 13T k6
March | S4l 1.2 82 | 523 __1.31 683 Merem | 203 __1.37 P79 |__187 _1l.ho 219
April T o3 __155 |__ 788 .91 180 April |72 __l.%6 12 —2.20 __ L2
May ool .51 _a.ke6 |29 .59 l.h3b May 19 1.9 118 40 3.02 12l
Jupe | _S.shl_ — ko 2,216 | sube B 2,230 Jwe |48 100 162|103 _ .6l 166
957 Jwy Thooai ko 1.3 |T3uobo bl 1,630 |[-1963  July T 08 __iab x| g 2.0 12T
Sept. 88y .13 999 89 __l.22 1,013 Sept. |—-122 _ 1.k3 175 al 1,97 119
Oct. _IBL__L.Aﬁ._lJ.hB_ﬁ_LEL_Lm oct. 7 339 __107|.59 _Lf& 107
Nov. _—B8ge ._1.bk> _1.266 1.4 _ 1,271 Nov ___ 16 139 —_f 17| 10A
Dec. 537 128 32 692 Dec 7 1,74 134 _ 2,06 134
Total 18,910 70 13,263 18,40 3 13,356 Total 1,630 1,41 2,2 1,325 1.74 2
I Jan ;ée,L gi ZZ;‘ hgl 1.36 6651‘ " Jan. z 1.75 138 &6 2.00 138
Peb . 1.27 Feb. 2 1.52 2 1.58 33
March :% 13 BLE TR0 1.6 E% Mareh |__ 382 __L.AT Z:j:}?% 38 15 562
April 1 T 77 120 | 1551 .79 _d.2ob April 133 2,08 | I .36 _ 1,08
May 3,000 b5 1,755 | _3.836 o .b6 1062 May T 356 1,36 __ 4B5|___ 328 __ L8 LB
I gy e | 2B —) L e ame | T &7 N —5 B8
Jul; 3 1. - " Ji .
wy | it i ﬁ_l;z_o__siﬁl% oy T T A | e b i
Sept. _17%_ 1/1.32 500 | 326 1.~§ 312 Sept. |10 _ 1.09 ____200 17k __ 116 200
oot 31‘5 T tgg ggg 325 1, 53 Oct 298 ’B“ 230 288 .8 230,
Nov. - (] 1. Rov 1 . 2. . 2
v, |3 Ui —Re| i Tra- .| B 88— —i9
% 13,461 73 9,854 | 12,984 -6 9,928 Total 3,582 1.2k b,kso| 3,38 1.32 4,456
l/ Torrelated ’
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Table 14
Colorado River  Basin

Flow and Quality of Water Data

Colorado River near Grand Canyon, Arizona

Units =1000

Historical Present Modified Bistorical Pregept Modified
Concen- Concen- Concen- - Concen-~
Flov tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.S.
[Year  Month (A.F.) (T./A.F.) (Tons)| (A.F.) (T./A.F.) (Toms)||Year Month AF. T./A, A.F. T./A.F.
Jan. 608 1.06 [=nny 6oL 1.06 il Jan. 523 . g - 2 hl
Feb. 539 1.09 EE 938 1.09 588 Peb. 52 gg 5 .8 gg
March 568 1.09 619 56 1.09 619 March 1 s = .81 5
fprl | Lol _Lob . _Laol | Lali _Lob Lol April j __'_Lll (75 .81 00
May 2,282 1.0% 2,350 ﬁ 1.0 _2,35 My 1,011 i) 1,011 .79 9
June 2282 89 = _2,038 — 290 2,039 June —aT ._L 609
- 1965 July 724 .59 b | M6 .60 428 - 1966 July E __%g}_ .15 323
A's.’gé 767 T 391 7& ?f 326 ggt _ - 5& : ,g hn
oo i v bt oer. | - -5 — —h 5
Rov. 612 53 322 293 322 Rov. -T1 J1 18
Dec. —fo  __Lo6 & ko6 Dec. ﬁ —10 571 i .19 71
Total 11,713 86 10,185 | 11,708 87 10,189 Total 8,277 T 6,333 | 8,277 .76 6,333
Jan. Jan.
PFeb. Peb.
March March
April B April
May —_— o e May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan. Jan.
Feb. Peb.
March March
Aprid April
May May
June June
July July
Aug . Aug.
Sept. Sept.
Oct. Oct.,
Rov. Nov.,
Dec. Desc.
Total Total
Jan. Jan.
Feb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan. Jan,
Peb. Feb.
March March
April April
May May
June June —
July July -
Aug. Aug. _—
Sept. Sept.
Oct. Oct.
Nov Nov
Dec. Dec.
Total Total
’ Jan. Jan.
Feb. Feb.
3 March March
3 April April [—  — —— — ——
§ May May _— |
& June June —_—
] July July _—
g Aug. Aug. -
k- Sept. Sept. (—m— ———— —
Oct. oct.  |———
4 Nov. Nov. —
al Dec. Dec. _—
Total Total
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Table 14

Colorado River Basin
Fiow and Quality of Water Data

Colorado River near Grand Canyon, Arizona

(Annual  Summary)
Units — 1000 “‘
Historicel iresent Modified
Concen- Joncen-

Flow tration T.D.S. Flow tration T.D.S.

| Year (A.F.) (T./AF.) (Tons) (AF.) (7. /A7) (Tons )
1941 18,796 Q.77 14,503 17,844 0.82 14,606
1942 k4,025 .68 10,186 | _13,900 — .15 _10,359
1943 11,624 .86 10,033 10,717 .95 10,176
1944 13,330 .15 9,948 | _12,429 .81 10,128
1945 12,115 .83 10,097 11,218 .91 10,243
1946 9,119 .96 8,742 8,289 1.07 8,895
1947 1h4,3L7 .79 11,295 13,301 .86 11,428
1948 13,000 LT5 9,799 | 12,149 81 9,900
1949 1k, 602 17 11,254 13,670 83 11,323
1950 |-10,836 .87 QL2 | 10,178 ol 9,560
1951 : % 93k .92 9 333 9,270 1.00 9,230
1952 18,106 ) 13,582 17,356 .19 13,665
1953 8,80k .99 8,693 8,216 1.07 8,771
195L 6,300 1.1k 1,175 5,791 1.25 7,265
1955 7,287 1.03 7,49k 6,778 1.12 7,564
1956 8,773 .82 7,174 8,259 .88 7,228
1957 18,910 .70 13,263 | 18,402 .73 13,356

1958 13,461 .73 9,854 | 12,98k .76 9,92
1959 7,308 1.05 7,648 6,802 1.11 7,682
1960 9,154 .86 7,833 | _ 8,738 .90 7,867
1961 7,739 1.07 8,252 7,323 1.13 8,286
1962 14,839 .73 10,817 14,440 .15 10,850
1963 1,630 1.41 2,291 1,325 1.74 2,311
1964 3,582 1.24 4,450 3,380 1.32 L, 456
1965 11,773 .86 10,185 | _11,708 87 10,189
1966 8,277 . .76 6,333 8.27{_ .76 h6.%31
Total |288,600 239,406 | 272,83 2 l,éﬁz

Average | 11.100 0.83 9,211 10, Lok 0.88 9,29

144




e i DA ol

Colorado River Basin

Flow and Quality of Water Data
n River at Littlefield, Arizona

Units — 1000

Present Modified

Concen-
tration T.D.B.

- 191 July
. Aug.

Sept.
Oct.
Nov.
Dec.
Total

Jan.
Feb.
March
April
May
June

- 1942 July

Aug.
Sept.
Oct.
Nov.
Dec.
Total

- 1943 July

- 19k July

- 1945 July
Aug

- 1946 July

___Same as historical

|\O

i

=
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Table

15
Colorado River Basin

Flow and Quality of Water Data

Virgin River at Littiefield, Arizona

Units — 1000

Historical Present, Modified —  mistoriceal
Concen- Concen- Concen-~ Concen-
Flow tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Flov tration T.D.S.
Year  Month (A.F.) (T./A.F.) (Toms)| (A.F.) (T./A.F.) (Toms)||Year  Month (A.F.) (T./A.F.) M (A.P.) (T./A.P.) (Tous)|
Jan. _ 14 - 2 ____Sape as historicel = Jan. — 10 . 2,58 ___Rl.j__ Same as historical
Fed. 9. _.2T7 24 Peb. T3 230 ;]
March 7 2.98 21 March |____ 9 ___2.67 .. A
April & .27 20 April 4 3,05 A3
May 5 327 - 16 May b 307 33
June N 3.34 14 June [ T - S— -
- 1953 July — 8 3 28 - 1959 July b33 .33
Aug. 13 Qls 40 Aug. 12 3,35 b0
Sept. ! 3.38 13 Sept L 3.20 13
Oct. 7 3.31 2k Oct. 5 3.30 15
Nov. 10 3.07 29, Kov. 13 2.90 36
Dec. 13 2.8 31 Dec. ] —_—2.60 23
Total o8 00 29 Total 91 2.87 260
Jan. 15 2.49 37 Jan. 11 2.48 28
Feb. 12 __2.36 29 Feb. 10 2,38 2L
March |__ 17 198 33 March 10 2.45 2l
April | __23 1.6k 38 April |6 __ 2,91 1T
May — 10 235 23 May .5 __3.03 b
June 5 336 18 Jupe {3 316 10
- 1954 July 8 342 26 - 1960 July b 3.18 12
. — 10 — 3.k 3 Aug. 3 .30 AL
Sept. | g _ 3.5 32 Sept. |_____ 6 __ .51 20
Oct. g 348 30 Oct. 6 3.05% 19
Yov. g 313 29 Fov. 12 __ 2.8 _ 33
Dec. —3 — 2.7 EY3 Dec. _ 8 _2m .22
Total 140 Al 365 Total 8 2.79 236
Jan. 12 2.60 3 Jan. 8 2.76 21
Feb. 12 __2.51 30 Feb. ___% 2.80 20
March |___ 1l _ _2.93 27 March 2.84 23
April 6 3.1k 19 April L 3.11 1L
May 5 318 16 May L 3.1% 12
June Lo 3.39 13 June Lo 3.ab 12
-1955 July |30 3.61 37 - 1961 July 8 3.22 27
Aug., | Lo __3.69 __ 1ho Avg. |17 __3_52 60 .
Sept. 5 26 15 Sept. |____22 __3_E_ 13 ]
Oct. - 5. — 3.5 — 19 Oct. S 3.41 19
Nov. 10— 3.08 3l Fov. |_—__ 8 -0 23
Dec. 13 _—_2.60 34 Dec. __1% 2.69 34
Total 13 26 421 Total 10 3.14 338
Jan. 15 __2.83 B Jan. 10 2.73 28
Feb. 11 2.5 29 Feb. 30 1.65 50
March |_.__.8 _ 2.87 2, March |___ 17 __ 2.09
April & 3.13 18 April |33 _ l.21 Lo
May _k 323 15 May _9 2.24 19
Jupe L 3.3k 15 June L 3.32 12
- 1956 July —_—B — 353 ——27 - 1962 July I 3.29 13
Aug. S T 335 3 B _—3
o T3 = e, | —— — —t
4 33 __ 1k Oct. 7 3.32 2l
6 3.5 21 Nov. [ 3.18 20
8 329 25 Dec. - 1 _LZE 20
a2 05 2k9 Total 137 2.1 293
T T o = prcul b J% _g'.i:g 5
Feb. :
1o __26k 26 March 3.1 19
g a9 18 April |— b R o
a5 2.0l 3l May 4 3.4 13
9 2.85 5 June 3 3.4 11
—_k .31 1 - 1963 July 1% 3.58 é‘z
3l 31 Aug. — .
S 2 sent. T 15
M 3.02 - Ll Oct. R S - 18
21 2.45 51 Nov. 10 __3._.0% 28
—— 15 2.0k 3 Dec. 7 2.96 20
133 £1 L7 Total 85 L1k 266
10 . 2.ho 24 Jan. 7 2.96 20
— 19— 1.83 _35 Feb. 7 2.68 21
W 1.3 59 March |1 ___2.99 20
&b 102 65 April |13 ?.02 ih's-
— 5§ 205 a3 May 11 2.22 2
—_ 29 16 June -3 _3_-%3 10
s 3.7 19 - 1964 July L 3.63 14
5 322 | 18 Aug. 1k 3.81 53
22 — 313 20 Sept. 3 363 1l
—E 336 2L oct. 23 3.58 22
i 2.62 28 — Nov. —_F -
—_— 26 Dec. JS—] ﬁ
272 1.68 457 Total 87 3.01 261
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Table ' 1S
Colorado River Basin

Flow and Quality of Water Data

Virgin River at Littlefield , Arizona
Units —1000

Bistarical Present Modified —_  Historical Pre
Concen- Concen- Concen- Concen-

(T./A.F.) (Tons)] (A.F. T./A.F.
2.31 30

tration T.D.S. Plow tration T.D.S. Flow tration T.D.S. Flovw tration

Same as historical

n

(A.;‘.') (T./A.F.) (Tons)! (A.r.) (T./A.F.) (Toms)|iYear Momth (A.X.)
2. 25
2.62

- - R S Peb. _E I
. 21 March 50 29

8 1
2.00 60 April 1.

1 Same as historical Jan. 3
1
T
y
©

30
23 _l.22 33 May
— 9

%: 11 19 June |___ 3 _% : E '

1) - 1966 —%.00
_j__g_f.'l_ uly __3__7_

5 0 17 Aug. E 3.67 11
€ 3.00 1) Sept. 3.50 1k
3.00

6 18 Oct. |_ 6 X 20
21 3 10 Nov. 9 2. Ig 25

1
%ﬁ 1 L1 Dec. %é 1.99 145
1 2,12 37 Total 1 2.30 372

e TR

i o

e R

Dec.

Total

Jan.

.

G 135

17
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Table 15

Colorado River Basin
Flow and Quality of Water Dota

Virgin River at Littlefield, Arizona

(Annual Summary)
Units — 1000
Historjcal
Concen- ‘
Flow tration " T.D.S. Flow tration - T.D.S.
| Year (AF.)  (T./AF.) (Tons) (ALF.) (T./A Fa) (Tons )
1941 427 1.37 583 Same as historical
1942 186 2.01 375
1943 179 2,15 385
19kk 18 —1.92 347
1945 181 2,43 441
1946 169 2.42 409
1947 131 2.56 336
1948 111 2.65 294
1949 163 2.17 354
1950 118 2.65 313
1951 112 2.93 328
1952 267 1.46 390
1953 98 3.00 292
195k 1Lo 2.61 365
1955 133 3.16 421
1956 82 3.09 249
1957 133 2.61 347
1958 272 1.68 457
1959 Ql 2,87 260
1960 8L —2.79 236
1961 108 3.1k 338
1962 137 2.14h 293
1963 85 3.1k 266
196k 87 3.01 2A]
1965 15k 2.12 327
1966 162 2.30 372
Total 3,991 9,023
Average 154 2.26 3 *
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Table

16
Colorado River Basin

Flow and Quolity of Water Data

Colorado River below Hoover Dam, Arizona -Nevada

Units — 1000

Average of adjacent values.

_ Present Modified _ Ristorical = |
Concen- Concen-~ Concen-
Flov tration T.D.S. Now tration T.D.8. Flow tration T.D.S.
Year  Month (A.F.) (T./A.r.) (Tons Tons) |{Year  Month A.r. 1(.;. AP,
by 500 .1 £ yeo. .
March 552 110 g 73 . March
April 218 T1.08 5 39 1.31 5T April
| __%_' R T sl Pure
June 1 _1. 1 —_— _—
-1941  J 1 . 1 ___L.l% 1,023 |J-1947  July
* A&y 1 —oT ,3% 1 1. A Aug.
Sept. |_1 g . TT8L | "1 W6 1.00 _L:§é Sept.
oOct. 1,641 "‘%. ~ 1,963 _ 1,% _L,sgcga oct.
Kov. 1,817 . 1 L,13 . 1,7 Yov.
Dec. 2,0;1 g 1 1,991 299 1,963 Dec.
Total 14,889 1.00 14, 13,937 1.08 15,090 Total
Jan. _2,011 1,00 _ 2,011 |_1,926 ____L.OZ _ 2,026 Jan.
Peb. 0 .99 2935 RS 1.0 __,_g%_ Peb.
March 1,425 .00 R 1339 1.0t 1, March
Apr1l |_1,300 _1.00 1,301 2215 1. __{,3;5 April
1,30 1,00 383 | 1,257 1.0% 2351 May
'a:’m ".3531 1.0 1,577 | _1.%75. _ .08 1.33% 8 June
-1 July ‘Eﬁg .99 1,515 1:15 1.07 1: -1 July
> P 3 § 1,005 940 1.08 1,020 ::m
Sept. |_1,025 . . R .
Oct‘.' 1,163 .95 1,105 | _ 1,07 1.0k 1,13 Oct.
Bov. ] .Ql 2 ? 1,010 299 _ 1,000 :v.
Dec. p— . —1.072_ 997 C.
Totad TR —F 15.%1 Teo737 1.06 15,55k Total
Jan. _1,%:_)9_ .g;r 965 |_1,035 94 976 Jen.
. 732 .99 Peb.
| —e - — o Wareh
i |2 — —ef —T5 —% i g
haui. 1,040 .93 %7 _—9%&_2 1.02 979 Jupe :ﬁ
-1943  July 1,1? .91 1,009 1,0 ) 1,021 |{-19%9 July |_1.020
Aug. 1,062 KA 5& 1.01 972 Mg, |1
Sept. 1,062 .91 966 .99 961 Sept. b1
Oct. 1,179 .90 1,001 1,103 .97 1 Oct. ,176
Fov. |_1,179 EZ‘ ,01h | —1,103 .93 1,02 Xov. 1,022
o LL‘?{-S[ 9% 1\.,;’?; 11,808 9Q 11,645 'roﬁc 1§ g ¢
Total s . R 2 gE
Jan. 1,302 .88 J147 | 1,208 .95 1,162 Jan. _ 1,277
yev. 1,260 ___4%__;1_ 231 | 1,10k 1.0k _1.246 Feb. ___.;%_
March 1,307 . 1,250 1,231 1.03 1,269 March |__1,2
April | _L,170 __.97 1,135 |_ 1,095 _1.05 130 April | _L.089°
May 1,216 .98 L% §_ 1.4kl 2.06 1,207 May 1,120
June |_1,097 __.95  _L,0b2 [ 1,022 _ 1,03 _2.057 June
S19hk guiy i1 .93 . _1.033 {1,036 __1.01 _ 1,048 |I-1950 July
Sept. _1._\_1.36& 8 —%&O‘;L _1_‘92{... — =97 _}L..%?I_ :pt. —a
Oct. 1,22 415 1,1 1.01 t.
rov _i%%_ _;1;.11;27’*_ 1712 —Jf'%g— —Jl"JfE%_ :fv ﬁ
3 Ca
'('gt?lc. 14,427 —l_f;%:’r{_ m— 102 13.787 Total 12,01
1,239 .93 1,152 166 .00 1,168 Jan. 928
J,::: 1,100 _i/. T.056 | 1026 ok 1,068 Yoo, 756
Merch | 1 %EQ Z 1,200 __,1%5 __.oE 1,212 March |__ B0
April 1,042 /. 967 1.0 1,002 April
1,068 .90 gl 993 .98 973 E
ol 1,01k /.9 923 1.00 m T
jr, 881 % 3% 1.02 ﬁ -1951 gy 783
Aug. B85~ . £ __m_g 1.3 B Mg, | L
. e e =
Oct. . .
oot | PO s | e e e w |
Dec. 1,062 .89 U5 Eﬁl _.lSJ_ ._951_u 2t Dec. 50
Total 12,512 % 11,512 | 11,615 0 Total R
Jan. 1,116 —gn | 1,088 _ .ok Jan. |_2.070
= 38 TE T TE =g =2 B S
Mar . B )
Aprﬂ T _%_6 5 j 3= April | L3855
Yoy ?3 86T __E.L —1.05 __%9_ May —"iﬁ’
g June 1 . __75%_ _13%_ 1.02 __135_ June —"—%f—
946 July ‘_8?%' . 1.00 -1952 July | _L.30%
Mg, 751 oL 53 &1 1.02 %§L Aug. __.:.Lg;
Sept. 2 ) L —l.02 _..703 Sept. 2
oot g‘ég : B e e oct. | LEN
Nov. 7 91 693 603 .02 Rov. |.Lif
pec. | B35 3 T el Lo ___% Dec.
Total *10,585 91 9,626 | 9,755 .00 9,719 Total 15,816
; Reviged.
] Estimated or partially estimated.




Table 16
Colorado River Basin

Flow and Quality bf Water Data

Colorado River below Hoover Dam, Arizona - Nevada

3 o7

Units. = 1000
Histordical £ Present Modified Bistorical
. Concen- Concen- Concen-
Mlowv tration T.D.8. Mov tration T.D.8. Flow tretion T.D.8.
Year  Month (A.7.) (T./A.r.) (Tons)] (A.r.) (T./A.F.) (Toms)|iYear Month A.¥, T./A,
Jan. 1,227 0.93 1,141 ;,;119 1,147 Jan.
Ped. 1,0 é —_—l ___Qﬁ Feb. %ﬁg
March 1,0k .93 973 ___qen_ March _QaL .88
Nay - —- __9&2_ S —TC Yoy % '
J 819 el 160 w9l . 136 June
953y B 8 e | B e By ||-9s v X T
Aug. 968 .87 B2 | 919 __ .92 :ﬂ_@_ Aug. _._aj_E _ié'
Sept. 968 ;@ B32 {919 __ .91 gecyt. ﬂ: Bl
oOct. 802 690 753 .93 a7 t. N:A ﬂ
Wov. |__qhg  __.B6 __ 6bh |__ 700 _ .93 _ 6% Bov. _ﬂ:&
- Dec. @l __8s __6ge 765 _ .91 __ €09 Dec. |___ 572
Total 11,302 89 10,093 | 1Q,7Ak 295 10,177 Total | 9,282 .84
Jan. 836 .88 6 .93 743 Jan. __629 .86
PFeb. 721 9l il :& . s Peb. 512 B9 "‘%‘
March 911 .93 865 860 _1.00 872 March |__Ti0 .80 :ﬁ
April 973 __.9h __9l6 | 933 _ .99 ._9a3 Al 09 B 796
1,101 . ) 1,059 .97 1,031 May — 86 .93
e '—239h e — || e | ToE T —ab
-1954  July 1,02 9 o8k .99 __ 972 ||-1 July o8y .80 __ B76
Sept. 933 %‘L 905 | 890 _1.03 .. 9Lk :yt. _ 806 .93 749
Oct. 176 o8 729 | 733 1.01- 737 t. 556 .92 512
Nov. 5%_2 633 1.03 650 Nov. kB .9
Dec. 741 .97 719 608 1,00 727 Dec. 5 512 .92
Total 10,514 .94 9,913 1 10,005 1.00 10,003 Total 2997 .91 2209
Jan. 725 ,2% 718 683 1.06 2k Jan. 91 _22_ __—2[9—1‘
r::. 705 1.0 733 1663 _1ai 7139 Peb. 517 .9 3
March o06_ __1.08 978 863 1ok 9Bk March 93 .9 X
April BBg 1.11 979 (8 _1a7 985 April __%_L 7 __%
2 1.12 1,039 885 1.8 1,0L5 QL3 95 ¢
::; % 1.12 762 37 _1.21 768 m 8k .9h 791
41955 July j 847 _ 1.1 __953_ " Bob _ 1.8  _guf ||-1961 ﬁty B2 o4 _ TR
. —Lll12 747 149 8 . — 139 .96 109
sept. _%@‘22 " S R W T gopt. | hw- T e
oct. |_ %26 _ 2112 . 989 | LAk 123 5ok Oct. 539 £33 502
Nov. W87 1.2 545 1.2k Nov. —_ S7  __..94 L6
bee. |2 ioe o | Tl e R - v Dee. | B8 o k&2
Total 8,589 1.09 9,393 ) 1.17 9,463 Total 8,586 .95 8,139
. .09 635 617 1.16 1 Jan. L82 .93 L48
,“,::, ——Em_gg 1730 i 567 1.18 %%o p;:, — Loy "9“%‘ TET
March E 9 _1.12 1 ! g 1.18 9 March z% Eég 52
April Q _L.ln 8 1.20 1,011 April 902 -
May 17h8 iii %91 75521 ié% %1 May 887 __1.00 ézl
June : 1 . June - ﬁ __E § )
11956 July 82 1.19 931 8Lo 1.22 1,032 {{-1962  Jury .
19 Aug. g% 1.17 81k Tab 1.22 70 Aug. 57 _Y1/.B7 732'
Sept. €10 .15 702 606 1.23 45 Sept. %16 1.00 716
Oct. 5490 1.16 568 5Th 1.17 671 Oct. 3 _1/.86 545
Nov. 554 1.12 620 428 1.3k 575 Nov. 1 _1/. 550
Dec. L5T 1.10 503 L5 1.20 543 Dec. ﬁ VA 964
Total 7,812 1. 1% 6,918 7,961 1.21 9,62 Total 8,615 1/.x 8,033
. 53k .07 571 4 1.17 Jan. - — 478
o, 170 o8- b\ % e _gis_% O v —
11 20 %% 1.19 2 ch 7L L. 828
mi ﬁgo .09 370 8 1.13 3:L8 mu 865  _g/ .9k 813
% g 1.og 2% 127 1.1 B3 911 R 8u7
?ui, 2 1.0 7 786 1.13 886 m 764 . 702
July 766 1.05 25 743 1.02 833 |[-2963 guy |08 L6
Aug. 786 103 __€lo [ k3 _ 1.0 _ 818 Aug. 857 .90 I
sept. |..183 1.0 8oy | qhe 1,00 _ 809 Sept. |——724 .89 __ ok
Oct. 697 _a.02 . 7il j_ 6sh _ 1.10. 8 Oct. —S27 .90 __ 75
Rov. _ 958 __.99 948 |__ 915 —1.08 999 Nov. —heh 89 3
Dec. 1,08 __.9% _1.016 }_1.,038 _ .99 _ 1,023 Dec. 585 __.90 _ 56
Total 9,323 1.04 9,681 8,815 1.1l 9,774 Total 8,533 1/.92 7,882
Jan. 1,24 . 1,120 1,206 .93 1,126 Jan. 633 293 589
Jo | MEE I | T % B b, %53 ol 58
March 1,135 .90 1,292 1,395 .93 1,298 March 00 .95 IO
April | _L.473 88 1,296 [_1.k33 .91 _ 1,302 April | 859 ___.98 __ @2
Nay 1,115 .84 _ 937 | 1,075 .88 Qi3 May 8hil 98 g27
June 819 -85 6% gzcl_ —_90 '_06_% June _&2_ 99 712
k1958 76Q 5 .90 -1964  July of 8ug
» ﬁ’ 911 52_ 7% 871 .8 76 % Aug. 731 99 724
T e e T
K . . Oct.
o“::. 746 .82 612 706 .88 1 Rov. Lh5 1.02 45k
[ Dec. B 725 B34 .88 731 Dec. —hha  __1.06 k9l
: L Total 11,877 .86 10,243 | 11,400 .90 10,317 Total 8,163 .98 8,014
: 1/ Estimated or partielly estimated.
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Table 16

Colorado River Basin

Flow and Quality of Water Data
Colorado River below Hoover Dam, Arizona - Nevada

Units — 1000

Present Modified

(Tons') Year

g5 || 1956

NS o a6 S \..

o s ok RS

o 5 o e OIS L

%

Concen-
Flovw tration T.D.S.
A.F. T./A.YX. Tous

%ﬂ% 1,2
BT 1.0
g Lo
L73 TR
T.I171 1.01
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Colorado

Table 16

River Basin

Flow and Quality of Water Dato
Colorado River below Hoover Dam, Arizona, Nevada

A ST

(Annual Summary)
Units —1000 “H
Historical rresent Modified
Concen- Concén-
Flow tration T.D.S. Flow tration T.D.S.
Year (A.F.) (T./A.F.) (Tops) | (ALF.) (T./A.F.) (Tons) -
1941 14,889 1.00 1k,897 13,93] 1.08 15,090 |
19k42 15,762 .98 15,361 | 1L, 737 _ 1.06 1 L
1943 12,715 .90 11,502 11,808 .99 11,645
19Lk 1h,427 .ol 13,607 | 13,526 1.02 13,787
1945 12,512 .92 11,512 | __ 11,615 1.00 11,658
1946 10,585 .91 9,626 9,755 1.00 9,779
1947 10,959 .9k 10,283 9,913 1.05 10,416
1948 — 13,050 __.90  _1i,73|_12,191 __.97 11,81k
1949 13,552 .BE 11,250 12,61k 11,319
1950 12,01 . 10,0 11,35 38 10,1
1951 9,272 91 9,005 9,206 .99 9,102
1952 15,01 .85 .89
1953 11,302 .89 10,093 10,7113; .95 11%’333_ 177
195k 10,514 o4 9,913 | __10,005 1.00 10,003
1955 8,589 1.09_ 9,393 8,080 1.17 9,463
1956 7,812 1.1h4 8,918 7,961 1.21 9,623
1957 __ 9,323 1.04 9,681 8,815 1.11 9,TTk
1958
00 | 5 i 9ES| R i e
1960 8,997 .91 8,209 8,581 .96 8,243
1961 8,586 .95 8,139 8,170 1.00 8,173
1962 8,615 . .93 8,033 8,216 .98 8,066
1963 8,533 .92 7,882 8,228 .96 7,902
1964 8,163 ,98 8,01k 1.01 8,020
1965 7,792  _1.,10 8,57k 7,727 141 _8,578
1966 7,777 1.01 7,857 1,171 1.01 7,857
Total 283,330 265,013 | _267,564 267,212
Average 10,807 Q.94 10,193 10,291 1.00 10,277

Measured flow record entire period.
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Table
Colorado River

I7

Basin

Flow and Quality of Water Data

Colorado River below Parker Dam, Arizona—-California

Units — 1000

Bistorical Present Modified Historjcal
Concen~ Concen- Concen-~ Concen-
. Plov tration T.D.S. Flow tration T.D.S. Flow tration T.D.S. Flov tration T.D.S.
[Year Month (A.F.) (T./A.F.) (Tons)| (A.F.) (T./A.F.) (Tons) | Year Month (A.F.) (T./A.F.) (Tons) A.Y. T./A.F. Tons
Jan. 621 1.09 683 LBL 1.25 Gol Jan. 953 0.89 B4B 0.97 719
:::m _,561___4_}L____1g25____[700_.1;g%__5_9_a ﬂ;n _gz.‘e)___.sg____m .01 Th0
15 1 33 991 1. 75 %0 .9 117 1.02 zgﬁ
April 60! 1.0 663 416 1.40 584 April 797 .95 757 1. 602 1.1k 688
May 1,35 1.0 1,48 1,186 1.18 1,402 May 905 .96 869 . 1.10 801
June 1,62 1.0 1,7 1,551 105 1.6 June 860 KT: 826 ﬁ: 1.1l 751
-1941 July 998 1.07 1,068 821 1.21 988 -1947 July 844 .95 802 )= 66k 1.10 733
Aug. 1,332 1,01 1,345 | 1,152 1.10 1,266 Aug. 92 .9 838 1.09 770
Sept. 1,528 .95 1,452 | 1,352 1.02 1.273 Sept. 19 .95 778 % 1.11 710
Oct. [_1.585 Lho 1.on 0 1.hee Oct. 37 (89 __J45 | 659 _1.03 676
Rov 1,731 .92 1,593 1.35& .97 1,5(1323 Fov. 880 .85 748 g_Qo .97 678
Dec. 2 2 1,865 1.05 1,9 Dec. 1,037 .81 840 57 .90
Total 14,749 1,02 15,052 {12,682 1.1 14,099 Total 10,663 .91 9,725 | 8,557 2.0k 8,899
Jan. 1,957 97 1.898 | 1,807 1.01 1,823 Jan. 1,160 .93 1,079 | _1,038 .98 1,018
Peo. | 1482 .97 _1.438 | i,k _L.0b 1363 Peb. |_1,060 __ .8 1,032 | 1,000 __ .95 __ 97
. March 1,494 .96 1,43 | 1,328 _3.02 1 March 1,107 .89 985 969 95 g2l
April 1,136 ,98 1,113 937 111 ] ,oga April ,90 975 912 1.00 91
May T1.s88 .98 _ 1,55 [ 1,%9 15 1,2 May 1315 .89 992 A
June | _1.536 .98 _1,505 | 1,393 _1.i6 1,330 June 989 9] 900 3L 1.01 39
-1942 July 1.226 95 1.165 | _1,0k 1.05 1,090 -1948 July 1,108 .88 975 .96 915
Aug. —_RRO ..104 915 65% 1.21 1 Aug. 986 87 858 828 .96 799
geczt 197 97 773 615 1.1k 700 Sept. 93 ,gz 509 786 .95 750
. 845 .96 811 %5 l.%é 1737 Oct. 9 . 71 711
Kov. 141 .96 999 |__059 _ 1.09 __9%5_ Fov. 978 79 773 | __B22 2 __%___ '.g“ 3
Dec. 1213 A7 108 1,01 .95 98k Dec. _1.106 .90 _950 _ .98
Total 15,195 .96 14,662 | 13,055 1.05 13,769 Total 12,651 .88 11,144 | 10,840 .96 10,u2l
Jan. 1,015 .91 924 8%% .98 853 Jan. ,229 .87 1,069 1,098 .92 1,009
Feb. 746 .86 642 5 .97 571 Feb. ,192 .83 989 1,043 .89 929
March 886 .95 842 0 1.05 771 March ,236 .82 1,014 1,089 1.02 954
April 877 .93 816 %3 1.08 gu5 April 16 .86 960 6 .96 900
May e57. 95 __909 | _ 788 _1.06 039 May 83 -86 845 %22 .96 78
June 976 .96 937 803 1.08 866 June 923 .87 80 758 .98 L
-1943 July _ 1,086 .89 337 213 ___.98 __%96_ -1949 July 952 .87 82 _:BLBUL . 16%
Aug. 990 .89 1 15 % 11 Aug. ,013 . 5 .01 %12
Sept. |..1.006 ,88 885 35 .98 815 Sept. ,099 . 0 936 .89 1
oct 160 __,89 _1.032 | 990 .97 961 oct. L148 . s | T 86 .8 ‘Bj—__%_
Fov. 1,149 .85 977 977 .93 906 Nov. ,011 .75 58 BL7 .82 ]
Dec. 1,231 85 1,046 | _1,059 .92 Dec ,158 72 834 9ok .76 15
Total 12,079 90 10,858 {10,061 .99 10,009 Total 13,060 .82 10,716 | 11,141 .90 10,000
Jan. 1,241 .88 1,092 | 1,103 .93 1,02k Jan. ,080 .84 907 9Tk .a% 8u8
Feb. 1,223 __,9 _ 1,01 1,067 .97 1,033 Peb. ,036 . 60 912 . Bol
Merch |_ 1,297 __ .93  __ 1,206 | 1,143 _ 1.00 1,138 March 209 . 991 1,087 .86 932
April |_1.64 .95 1,06 | 977 —1.06  _1,036 April 998 . 86 58 8l .95 799
May 36 95 1060|950 2.0 93k May 1,066 .86 917 230 .92 859
June |98y 96 __ouk | 813 _1.08 _ BT7 June 900 .85 765 93 %_
-1944  July o3 93 ___oeea | _ 865 _1.0b 696 | -1950 July 897 .83 745 757 91
134 93 _1,068 | 975 _1.03 1,000 Aug. 833 .82 683 690 .91 __ 625
1,016 .87 969 Qlik .96 902 Sept. 704 82 577 565 .92 519
1o s _1.013 |00 _ .oh o5 Oct. 651 .84 s47 | _ 513 .95  __bLBT
T se __.Be 994 |__ 985 __ .ob 926 Nov. |___542 __ .86 466 102 1.01 Lo7
1Rz _ 91 __1.080f. 3016 _1.00 l.0l2 | Dec. 557 .87 b b .02
a2 oL 125596 {8k “9o TiatBT Total 10,473 ‘B 8,801 | ,6kg ‘2 Booh
—bie _on Lo | L I MR- Jan. B e | R T e
s > . Feb. . 3 1.00 382
1232 _ 91 _1a21 |08 .98 1,053 March |___ 730 _ .88 __ 642 611 .95 583
T ess. .92 __ 906 |_ 799  _1.09 _ 836 April | 765 __A7 66 | @13 .99 €T
__ 970 ._._.92 __ 892 B0k 1.02 82k May &35 __8R __ ses |__5h3 .00 536
919 97 __ s |__qwo _31.0 _ B2 June |___ 862 _ .88 ___ 350 {_ 726 __ .97 __ TOl
913 .90 ___822 ___’L‘t;_ 1.01 _giz_ -1951 July |—-945 ___.B9 B4l —%8%— .97 183
770 88 678 55 1.02 10 . 945 87 822 .95 165
824 .89 733 655 1.02 665 Sept. 723 86 2 588 .96 565
1038 .83 862 870 .91 793 Oct. 709 .88 624 575 98 566
,036 .87 901 866 .96 832 Nov. 560 .88 493 Lok 1.1k 435
,099 .88 967 929 .97 898 Dec. 707 .89 629 571 1.00 571
12,033 .90 10,808 | 30,0b9 99 3,987 Total 8,672 88 7,612 | 7,00k .97 6,914
1 __._138_‘__9&_%%._-2.’;__&&_ Jan _1a04 _ .89 __ 983 | 862 294 806
1,028 9% 966 1.02 900 Feb. 1,134 87 987 805 .92 Thl
,_m__ALL._ﬁzL__%QB__ﬁﬁ__gL March |_ 1,426 _ .87 1,239 | 1,200 291 _1;&2}_
83 _ .90 747 |__ 631 @ _1.00 1 April |_1,300 90 L i70 | Those— .08~ 1,0
—__92 __803}__Ti5 = _1.03 __%3_5 May 1.a63 .92 1,291 _9%_ 1,25k
754_ .90 679 2 1.04 1 June 4 .92 305 | 1,2 .9 1,203
~_801 .89 71 %32 1.01 21 _1952 July 4,263 .88 _ 1,111 1,03% . 981
72 .87 62 557 1.01 563 Aug. 1296 .83 ,076 | 1,093 i 971
73 .89 65 560 1.03 585 Sept. 1,321 79 .139 0 .83 __%%_0
;E; . z eg 62599 1.02 212 Oct. 1,234 T4 913 {_1,100 .78
. 7 1.01 3 Fov. 1,172 .69 809 996 .13 1
8 .85 77 708 1.00 07 Dec. ISV 10 :%i _
| 10,141 -89 9,075 | 8,246 1.0C 8,285 Total 15,413 .83 12,838 | 12,957 .88 11,438
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Table 17

Colorado River Basin

Flow and Quality of Water Data

Colorado River below Parker Dam, Arizona-California
Units — 1000
Present Nodified
Concen- Concen-
Flow tration T.D.S. Flow tration T.D.S.
[Year  Mouth (A.2.) (T./A.F.) (Tons) (A.lr.) (LOIA.?. Touns ) || Year Ibnf-hu
Jan. 1,198 . 1,101 . .
»Y. 20 .81 g‘é 905 ;E% Ped.
March éi; .88 B33 |__83b .93 __TI6 March
Azil 291 102 g%g A.:l;ll
N | = % T e Jum
-1953 my _%‘L _%gL __9.6%_ a3 g3 1959 m"“:’
Sept. Wl U T E— —r Sept.
Oect. 634 : __Eg_ 506 .9k W76 Oct.
Nov. 527 .85 397 98 _ 391 Yov.
Dec. 6 __.B5 539 |__sobh .96 _h82 Dec.
Total 10,649 8y B8,oulk | g,abh =) 8,261 | Total
Jan. Jan.
,::. jﬁ: _‘gh_ __éﬁs._ P » V-T - __gm_ '::'
Warch | 7R 8k __ 657 |_ 685 __ .80 _ 606 March
e | B @ —f T —f g e
Yay .05 . 903 1" 906 _—.ob 853 May
1056 Ny B —e 2 8 —2 — e v —
Sept. s .01 _ 686 |__ga .90 _ €35 Sept.
Oct. 6 292 B 524 1.02 933 Oct. @
e | s e TEhs. g2 sk Dec. 1
C. Ce )
Total 9.6T2 .89 8,504 | 8,357 95 7,969 Total 'T%zr _—&'
o | Dp —m- B o & - —2 2k —F ik
Ped. TT58 .o __sbe |___506 _ l.Q0 506 Mb, | 853 .90 __LoB | 426
Wareh | 733 .96 __7ob |Gy __ 1.0l 68 Yareh | 7k .00 668 |__ mI ___,93 &8
April _.155.__.2L__Z§§___635__1.9L_5&9_ April {2 __._99___.223___&7___.95___653_
My __Bﬁg%. — .99 _78h | __ 688 106 7. Moy 05 . .92 ___% eh6 .98 650
ome | 866 T1.03 _Boe |_ 759 __lJo 036 June 2__;22__§2.__119___az__155_
-1955 July __ﬁz._l.%g__l.m__ﬁs:;_m_sﬂ.-l%l July __;@___21_.7%__&5.7___‘35__&1&_
Aug. __g.i__l_or__sm___zza__z..m__ﬁas_ Aug. _ﬁ.__.sz.__r_ﬂ__.&__ea.
Sept. | 6ok _1.0h 722 | sh7  _1a3 .68 w._T__&_Li__a&._.sL_skﬁ_
Oct. __1599__1.9.6___529__.2%3___1..21____&,_ Oct. __L___PL__HL._L'%._LQQ___AD_
| e e\ B i Bt | me b | L —¢F —i%
. . c. .
'noulc B il1 1.01 2259 4903 1.10 1. Total 2975 .91 350 E;le%— 97 6,351
. 1 1.10 1y 374 1.10 k12 . .93 10 32 .95 308
reo. .t | —ih —ii oo, __%7_‘_3% % _g__‘_:m? __&L_’*;_ o —
March 2 Algo__%z_él:&g: 1k 723 March | 6% .92 63T T 95 6%
April |68 _1.00 46 2.0 137 April | 156 Loh 7L Y
o T e | o aar % Do g Lz —ox v __gzg_l
1956 July —& IR e —& s & ey B —& —8 ,__3r§5 oo B
:4. 823 1.9 T 0 _1la3 888 Mg, |21 .91 1% __gg_ —i'—(c;jz‘ __gjl..
. J o (oI _j.@_ . l.22 .__@_ Sept. .
porey e - S Tk ke oct. _&51%_“2_&_%_1._0%__@%_
Nov T3 1.1 356 | o8 _ 1.28 39 Kov. a3 . _m7 _J%lh_. 1.0 it
Dec 7_%2&_1&___32&__221__;,3'4_._395_ Dec. __2&1__:}.99__2&6_ 2 —ia6 383
Total 869 1.10 1.532 6,427 1,18 7,556 Total 7,159 .95 6,810 6,688 1.01 6,786
Jan. |23 15 209 18y __2.30 239 Jan. 50 . 46 L6 .98 41
roc o P v P oo, —iE —F —if| e e __%3_3
Mareh |80 _1.09 6w | sak .17 2 March __235_ .97 __%13_ __Z;L . ___&_
April __%?._Lé___z%f_.__&i__l&__ns_ April __3_.__-91__3&__31___&_%_
__ehs 1. “Ts57  _1.26 646 a; % T2 615 -9
tay B2 Y _%ET B | 776
Jupe | _-I83 _1.05 2 |60 __1.13 8 June —2 L 803 .97 _gl_é_
11957 July |—8%0 _1.03 _Zy_ 797 _1.00° BB |[F1963 gy _gzl 290 —a B¢
Sept. | 66l .99 654 s60 __1.08 616 Sept. | 030 .87 561 _ﬁ%“_ _El*r 998
Sor. _zﬁl__h;w___z_f&._}ﬁ__mﬁ__hm_ e | —5 R T af— a—
v | TToes 1l o . 0l __at6_ e, | mr Tt _em| s Tioo. 269
Total 7,997 2.0k 288 6,939 1,13 7,819 Total 1,251 .93 At 6,857 .97 6,667
Jan. | _1.285 97 1,24 1 1,02 g 1,210 Jan, |33 -0 27 ;e BT 32T
::;h _szii 112 TTefr . g 1A :::;_h ___16‘.1&___@___;1& -
April | L33 .87 1360 |Taase .32 _lu2b April __Jjﬁ.._..BS__J%:ﬁ:_-_ﬁ__i__gl
May L3 .65 8L g2 __ .80 __bas May _ige___ﬂ__%__ﬁo___.si._j_“_é_
June __Bsk o J8% _ TT | 739 8 680 June ‘_‘&L’ T 93 690|720 .96 __L
a B | Tpr T T TEBC & Pt )\ 8 —S | —F
e | DL —B W |—E- e e, | —lp — —hl| g i T
e e e S e e
M. | —ggn g2 | —F- - k- Rl | EE S B —2 R
Total 10,892 .86 g,k12 9,809 91 8,975 Total 6,651 92 6,7 | 62 .95 6,128
1/ Partially estimated.
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Table 17
Colorado River Basin

: Flow and Quolity of Water Data

Colorado River below Parker Dam, Arizona—California
Units — 1000

155

Present Modified —  Hietordical [ Prepent Modified
Concen- Concen- Concen- Concen-
Flow tration T.D.S. Flow tration T.D.S. Flow tretion T.D.S. Flow tration T.D.S.
Year Month (A.2.) (T./A.7.) (Tons) A.F. T./A.F. ‘gons Year )::f-h (A.F.) (T./A.F.}) 1%!) A.F, T./A.F. Tons
Jan. — 200 _0.98 2 __]‘331_ 0. . T 0. % 0.B2 145
Feb I ;5_3 ST Peb. :Iﬂ': T ﬁ Ly
March %i’}_ & —'2’3‘3— — o8 March ol 1.08 ok B2
April ’_‘Zgi_ __1_.%_ '—Z%_ __5T% 1.02 % April | __ 729 _ 1.06 129 1.06 T3
May 1.0 595 1,08 _ 640 . My 69 __1.05 o9 _1.05 T34
June " hmo _1.05 T4 .02 106 Th7 June — 790 . _1.03 4190 . 1.03 Al
-1965  July _ﬁkﬁ__x.nﬁ___ael_._ﬁas__n..m__m_-l‘»’“ July |90l __1.03 17 o01 _1.03 920
ls\:ae'-. T8y _1.06  _9lg |86 _1.07 _ 920 g:s; T B2 _1.02 _ Be | B2 .00 B&Q
l.Q[ pt. 1,00 555 200 ﬂﬁ
m:. 335 i,% EE% 3% 1.10 El% Oct. §§§ 1.00 §§§ 357 1.00 357
Nov. 220 1,08 _ 237 |__ 2k 1.1 237 Yov. |.._256 _ 1.00 256 _1.00 256
Dec. __gy%__l-_os___ag'{____m__z..li__m_' Dec. —320 320 . 1.00. 320
Total 235! 1.04 6,615 6,323 1.05 6,619 Total 6,683 1.03 6,863 6,683 1.03 6,863
Jan. Jan.
Peb. Peb.
March March
April April
May May
June Jupe
July July
Avg. Aug.
Sept. Sept.
Oct. Oct.
Nov. Kov.
Dec. Dec.
Total Total
‘Jan., Jan.
Feb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Fov.
Dec.
Total
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
oct.
Nov.
Dec
Total
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
S—




Table 1T

Colorado River Basin
Flow and Quality of Water Data

Colorado River below Parker Dam, Arizona — California

(Annual -Summary)
Units —1000 >
Historical rresent Moldified
Concen- - Concen- _
Flow tration T.D.S. Flow tration T.D.S.
Year (A.F.) (T./A.F.) (Tons) | (ALF.) (r./A.7.) = (Tons)
1941 14,749 1.02 15,052 | 12,682 1.11 14,099
1942 15,199 .96 1L, 662 13,0655 1.05 1

1943 _12,079 _ .90 10,858 10,061 .99 10,009
19L4 13,842 .91 12,59 11,847 -99 11,707
1945 12,033 .90 10,808 | _10,049 .99 9,987
1946 10,141 .89 9,075 8,246 1.00 8,285
1947 10,663 .91 2 8,557 1.0k 8,899
1948 12,651 .88 11,144 | 10,840 .96 10,421
1949 13,060 .82 10,716 11,141 .90 10,000
1950 10,473 .84 8,801 8,849 .92 8,09k
1951 8,672 .88 7,094 .97 6,91k
1952 _ 15,413 .83 12,838 12,957 .88 11,&28
1953 __19_._2&9. .84 8,94k __g_‘llg_;_ .90 8,261
1954 9,671 -89 8,584 2357 95 7,969
1955 8,141 1.01 8,255 6,903 1.10 7,588
1956 6,869 1.10 7,532 6,427 1.18 7,556
1957 7,297 l-glé ,i 6;8}2 1.13 5,819
1958 10,692 . %z 12 9,009 .91 zg’(S

1959 8,186 .83 W 7,332 .88 )
1960 T, 794 .86 6,696 7,127 .91 - __6,523
1961 6,975 .91 6,350 6,516 .97 6,351
1962 7,159 /.95 2,818 2 688 1.01 gg%
1963 fg,é‘ﬁl .93 ;L 857 97 2 067
1964 ,651 .92 6,147 6,442 .95 6,128
1965 6,356 1.04 6,615 | __6,323 1.05 6,619
1966 636613% 1.03 6,863 | _ 6,683 1.03 6,863
Total 260,245 237,887 226,12_3 22&,2;211

Average 10,009 0.91 9,149 212 0.99 >

1/ Partially estimated.

Records furnished by Metropolitan Water District of Southern California.
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Table 18
Colorado River Basin

Fiow and Quolity of Water Data

Colorado River at imperial Dam, Arizona - California

I Units — 1000
Present Nodified —_— __Bistoricel @ |
Concen- Concen- Concen- Concen-
Flov tnti; T.D.S. Flow trlt::n T.D.S. Flovw mti:n T.D.S. Flov mu:u T.D.§
[Year zw (A.F.) (T./A.2.) (Toms) (AF.) (':./A.{.) (Tons) || Year 8.5
Je- G2 .10 __%slzé_ jji: .2 _ﬁ
May 0 }.:ll 2 3&“ 29 2
D YR SS—- 1. ]
June %:% 1.21 L:#
gy |96 _ldT_ _Llo s jl1:,:051§ 1947
Avg. L‘ﬁ 1.09 1,2 967 1.29 ,
;clt?. 1, <99 1,430 1,232 1.1l
. 1L - "l“ﬁ‘;.zou Lt L ‘l‘m‘, 627
:‘:. : e __%% "J1‘§§' 1.0 2,012
I Total 14,00k 1,07 1h, 11,640 T35 Thaoh Total
Jan. 1,876 1.08 2,006 | 1,737 1.12 1
Pob. 1.09 1,03 1.8 1:%
m ﬁ 2109 ﬁt@: 2 22 _L.5%
| £ 38 e o o
-1942  Juy 1:13 1.11 1,331 gé 1.31 1,283 -1948
::t'. 8oL 526 1,46 761
oct. 1 ;s& 822 |.
A=E e T
De
l otar 14,7k 1,08 15,017 | 12,284 1.28 15,1
Jan 5 W) & R 881 1.00 881
b, _ T29 R ﬁ _%@_ _1.0T 608
Wy | T8I e B — 5
Jue |__8T6 : __BoB |__664 _ 1l.22 8
-1943  July 972 R Tes | 157 _aaé % -1949
Ang. 790 a9 __%_ 3 _ 1.1l
Sept. |__9h7 .9 . _S6e | Tl _1.k 809
Oct. 100 __.9h  _1.028 | o3 . 1.06 — 963
oo | iz TR ﬁ o _zﬂh 09
Total | 11,345 O 70.679 | 9,028 1.1 0,99
Jan. 1.2 . 1,076 | _1,082 .93 _1.010
. 1.5%% ;;!3 1.;1‘3 T.03 1008
126 100 _J..%gb% __%Q%_ 139 1,07
1,055 _},_32;_ 1, z 5 1.19 1,016
== O o
1,06 3T ;:u 92
i e i e e =
. (1 .
wiEH 208 = —F &
13,205 .95 12,545 | 10,923 1.09 11,893
160 . 1 1.
| e =g g e 2
—& B . s i
T Lk | Te o B
B1 . -1951
:n—g: 5 0 +E- B
—Th5 _ﬁ_ —"EEL 5L 1.16 633
92 R B3 |k 1 m8
Loy .89 - “fo L1 B3
l 1,390 % 10,8 9,131 _i&l 1 '1_9'3'30.1 N
2,008 .9 98} _ %9 1.00 BaL
1,005 T s 9 1.2 856
T 87 | ThT 1.0 ol
E e E
I R _52‘%1 i i |
—or = —& | A &
€9 __-%H 607 W7 _1.25 558
(5)’ _.gg— —g 537 _ .26
B 804 :ﬁ: .08 739
I 9,486 .95 9,041 | 7,333 1.1k 8,39




Colorado River - Basin

Table 18

Flow ond Quality of Water Data

Colorado River ot imperial Dam, Arizona - California

Units — 1000

Histarical Present Modified Eistorical Present Modified
(-:omen- Concen- Conoen- Conoen-
Flov  tration T.D.5.| Flov tration  T.D.S. Flow tration T.D.B.| Flow tration  T.D.8
Year  Mouth AP, T.OA.P. Tons _Q.r;)_%}__‘__?ﬁ_le&___ A 3 op
Jan. 1,21 . 9. .
ey 1,022 : 910 gﬁ .9 57
March | Q1 __.95 __ 865|779 __J.0b _ Bl
A.:yril 7% . 1.01 j“*z —588  __l.21 ___EZ_
June | B 100 8 ﬁ —jﬁ:
11953 July |__ oo .96 __om | 87 _ LOT -1959
Aug. 931 .95 884 T19 1.07 8
| e TR VT oct
Yov. S R, ‘:%% # LI 0 :c-:
Dec. .95_. . .
o | % Tohn| Elor i BAT|
Jun. 783 9k 136 Tk .96 _683_ Jan.
Peb. [73) Qh 621 559 1.03 ST Pedb.
March |__ 723 ___.ob ___6B0 | 606 _ _1.05 €35 March
:\:;11 9 __1.09 _ 975 ﬂéﬁ jﬁl T: ﬁml My
oy TR Tohan e | T T T |l awy
1954 X -1
193 Aug. R8T 103 Ql 7;8 1,18 :éé&i: Aug.
Sept. 719 1.02 S 1.17 Sept.
Oct. 620 1.03 €39 th 3aT 589 ::: .
Nov. 60> _ 1.2 bl —La8 .
Dec. ALl 1.03 663 __1%_52_ 117 _%%' Dec.
Total 9,030 1.00 Q 1.582 1.12 8,468 Total
Jan. 739 1.00 739, [Sud 1,01 683 Jan. 42 . 3 1.1
Feb. :2% 1.03 611 500 §Y] 252 Feb. —‘ibo_ 1.15 _E—l,z "5}
March |__ 678 _1.07 __ 725 e .18 o March A .10 713 5 A7 ¢
e |08 8 P oF — g N | —E R e
Ma; —J29 . —1 705 | 566 __1.25 _ 709
,;my,, 746 1.20 632 1.34 —53' m 691 1.08 746 6 1.6 750
-1955 July 882 ﬁ iﬁ? 1.33 1,019 |f -1961  Juiy 755 1.09 823 1.6 828
g, | 8Ll . 957 2 1.33 1 Aug. | 671 1.2 752 —L1.23 _gl
Sept. | 638 _ 1.7 746 2%2 =i # Sept. |__shl __1ak a7 N Ap— X
Oct. 499 1.20 599, . 5 oct. 427 1.10 470 3 W) 70
Nov. _319__1;22___&79__2&__15_5_ L1 Fov. _3;2__1%_359____ """33“—3'3
Dec. 298 1.29 38Y 1 1.76. __328 Dec. 222 1.0 262 Th 50 2
Total 7,708 114 8,797 | 6,312 1.28 179 Total 6,293 1.12 7,020 | 5,771 22 7,050
Jan. 298 __1.31 3% fé ___i-gz_l 15»38 Jan. 33K l'li 3114 1. g 372
Feb. _ 3k __1.2h  _ b27 X Feb. |__ 30L . 347 272 1. 1y
March |__ &6 __1.24 677 48 1.33 126 March 597 1.06 633 560 1. 231-5
April |__GbE 1.23 795 997 l.hbg 7% April |___ €89 _ 1.06 730 511 19
May 59k 1.26 748 904 L.b3 723 May 619 1.1l 688 262 1.21 %
o | S o i hee | S22 I % B
-195% July |[— 753 —1.25 . -1962  July 701 1.1 822 138
4 875 _E'S- 1.36 &E Aug. 730 112 2;3 ——?Lzz 1.07 1
511 1.t0 716 Sept. 29% 1.11 - 638 51% L.g%
375 1.43 53 Oct. 5 1.1 527 4 1.2 2k
2% __ 1.8 399 Fov. _%g_ i%_ ﬁé 389 1.30 506
—1.29 Dec. .10 255
—28 13 Ta%' Totar ’6,'%35_ 1.1 7,189 | 5,938 1.19 _7?)58%
212 1,47 311 Jua. 337 1.1k 384 346 1.09 379
uaé 1.29 &7 Peb. 393 1.1l 436 3183 1.16 1233
k30 b March __211‘.5_ 1.10 676 585 115 613
__?E%_ _1.39° ___§5_0_ April 1 1.09 705 580 . 1.21 701
i.sz 38 May goi i% 656 5661 1.17 65k
352 .3 743 J . Eg 1.12 1
135 _qgg_ -1963 JE 17 1.04 ThO . 806
9 1.21 T Aug. 1.02 TI2 710 1.09 TI2
1.28 656 Sept. 595 1.04 - 619 552 1.12 618
118 1.33 555 ] Oct. 461 1.08 498 Lok 1.16 Lol
99k __1.27 753 Nov. 340 1.12 381 222 128 ___ 311
1.18 Dec. 309 1.13 3% 2 1.30 346
_6._3%% 1.32 —H%%— 'romc 6,522 1,08 7,016 6,087 1.15 6,984
1,250 1.06 1,328 Jan. 337 77 361 1.0b
117 _6'4%_ Feb. L5 1.07 Lk Lo _ 1.09 Ehé
.26 1.12 1,296 March ___.gg& 595 548 1.09 597
1,152 1.10 1,273 April 9 1.07 652 _5% &3
o1z 108 o8k May | 530 __1.10 S0k ﬁ 87
669 __1.1 _ Th6 | June - 576 1.15 3 | 557 __1.20 ___ 666
__%3_ —1.05 791 |] 1964  July 719 09 784 —l.)2 ___15_8
3 1.08 L8 Aug. 679 09 750 ﬁ 1as
551 1.10 603_ || Sept. LJ).; %5 511 1;.221 4@
735 135 555 | o j?z 1 2 | —HE — R 5=t
—® - .ok 7ol || Dec. 557 27 3% | B "IEE 3%
9,338 1.10 10,228 Total 5,900 1.12 6,616 5,654 1.17 6,640
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Colorado River at Imperial Dam, Arizona - California

Flow and Quality of ‘Water Data

Table
Colorado River

18

Basin

Units — 1000

Historical Present Modified
n- Concen-
Flow tration T.D.S. Flow tration T.D.S.
Year Month (A.F.) (T./A.F.) (Toms)| (A.F.) (T./A.X.) Tons ) |{ Year
Jan. 271 ~ 1,26 341 316 1.08 L.
Feb. _1.26 118 | 33t Y 20
March Ee 1.20 558 _1.18 659
April 566 1.15 651 549 1.19 652
May S48 l.22 663 933 - 1.26 (70
Jupe 558 122 680 shg 1.24
- 1965 July 700 1.26 893 692 ~1.30 - 1966
Aug. 737 1.28 %3 T30 _1.30 947
Sept. Eug 1.31 531 1.3 709
Oct {0.9] 1.29 916 1.31 516
Nov. 257 1.33 3k2 246 1. 32
Dec. 237 1.22 290 201 1.41 290
Total 5,703 1.25 7,109 5,640 1.26 1,127
Jan. Jan.
Feb. Peb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Nov. Nov.
Dec. Dec.
Total Total
Jan. Jan.
Feb. Feb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Kov. Nov.
Dec. Dec.
Total Total
Jan. Jan.
Feb. Feb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Rov. Nov.
Dec. Dec.
Total Total
Jan. Jan.
Feb. Feb.
March March
April April
May May
June June
July July
Aug. Aug.
Sept. Sept.
Oct. Oct.
Rov. Rov.
P Dec. Dec.
§ Total Total
g Jan. Jan.
& Feb. Feb.
2 March March
- April April
% May May
3 June June
July July
?i Aug. Aug.
2 Sept. Sept
b Oct. Oct
% Nov. Nov.
Q Dec. Dec.
’ Total Total
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Table I8

Colorado River Basin
Flow and Quality of Water Data

Colorado River at Imperial Dam, Arizona — California

(Annual Summary)
Units — 1000
Historical iresent M
Concen- : Zoncen-

Flow tration T.D.S. Flow tration T.D.S.

Year (A.F.) (T./A.F.) (Tons) (A.F.) (T./A.7.) (Tons )
1941 14,024 1.07 14,080 | _11,640 1.22 _ il 1oL
1942 14,714 1.08 5,917 1.24 15,179
1943 11,345 .9k 10, 619 9,028 1.11 9,291

194k 13,205 .95 12,545 10,923 1.09 11
19k> 11,390 .95 10,841 9,131 1.11 —1_01?%;‘
1946 9,486 .95 9,0u1 7,333 1.1b 8,394
1947 10,041 .97 9,711 7,711 1.17 9,01k
1948 12,036 .93 11,242 10,011 1.06 10,638
1949 12,567 .88 11,104 10,439 1.01 10,501
1950 9,906 .90 8,887 | __8,108 __1.02  __ 8,213
1951 8,053 .96 7,764 | 6,341 1.13 7,139
1952 14,815 .91 13,485 | _12,305  _.99 12,171
1953 10,045 .9k 9,411 8,407 1.04 8,783
195k 9,030 1.00 9,02k 7,582 1.12 8,468
1955 7,708 1.14 8,797 6,372 1.28 8,179
1956 6,266 1.25 7,828 5,654 1.39
1957 7,344 1.17 8,598 6,200 1.32 8,170
1958 10,500 1.01 10,626 9,338 1.10 10,228
1959 7,095 1.02 7,043 6,769 1.12 7,558
1960 7,107 1.06 7,511 6,371 1.16 7,371
1961 6,293 1.12 7,020 5,771 1.22 7,050
1962 6,458 1.11 7,189 5,938 1.19 7,088
1963 6,522 1.08 7,016 6,087 1.15 6,984
196k 5,900 1.12 6,616 5,65k 1.17 6,640
1965 5,703 1.25 7,109 5,640 1.26 7,127
1966 5,849 1.22 7,133 5,849 1.22 7,133
Total | 244,002 2LT,917 206,886 236,213
Average 9,385 1.02 9,535 7,957 1.1k 9,085
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- Table [9
Summary of Anticipated Effects of Additional Devélopments on Quality of Water ot Nineteen Stations
i
» .
- Colorado m~_<m_‘ Basin
its: 1,000 t
Present modified Effects of storage unit operstion Effects of develo N [ Effects df Deve, SFecte oF oﬂ%ﬁ 8 exce aon._oaunw-nuon-
condition - Increment No. 1 .S, No% ﬁ% -~ T,D.S D.5.
“oncen- Flov Concen- T.D.S. Flov Concen- T.0.5. .D.5. Concen- Flow ncen- 1.U.5. RN '~ DS Flow Concen- T.p.S. T.D.S. -
tra- adjust- tra- adjust- adjust- tra- adjust- adjust- tra- adjust- tra- adjust- adjust- tra- adjust- tra- adjust- adjust- tra- Ad just- S.mw Hnw_.m«- nnw_.ma.omwmmu
Flov tion T.D.S.| ment Flow tion ment T.D.S.|ment Flov tion mept T,D.5. ment tion T.D.S. | ment Flow A*_uce ment  T.D.S. ment tion T,D.S. | ment Flov tion ment T.D.S. ment tion T.D.S, | ment Fiow tion ment T.D.S. ment tiom T.D.S.
Station (AF) (T/AF) (T) (aF) (AF) (T/AF) (T) (T) [(AF) (AP) (T/AF) (T) (T) (1) (1/AP) (T) (AF) (AF) (/A7) (T) () (7) (1/ar) (1) (Ar)  (ar) (1/AP) (T) (1) (T) (t/ar) (T) (T)  (aF)  (T/AF) (7) (1) (1) (t/ar) (1)
T 2 3 13 5 [ i B ) 10 pay 13 13 14 15 16 17 18 19 20 21 22 23 2L 25 26 27 58 29 30 31 4 I 15 E13 37 3830 173} 11
Green River at .reen River, Seedskadee
Wyoming 1,209 0.42 sk2 -165 1,104 0.49 T Sk2 118 0.60 660
Green River near Greendale, _ Flaming Gorge Unit Seedskadee, malwur Westvaco, and other M&I
Utah 1,479  0.57 8u2 9k 1,573  0.57 5 896 |-211" 1,362 0. 3 86 118 0.7 1,01k
Duchespe River near ! Uintah Unit
- Rapdlett, Utah L 0.97 ko2 .|-176 23 =27 375 1.58 375 | -31 207 1.8 " 0 375 16 1.8 391
: Seedskadee, Iymun, Westvaco, and other Mal |
Green River near Ouray, ! Flaming Gorge Unit Central Utah, Save:
Utah 3,98k 0.5k 2,146; 9k n.omm o.mm 5k 2,200 |-k 2,336 -93
1 1
i Seedskadee, Lyman, Westvaco, and other M&I
Green River at Green River, H Flaming Gorge Unit Central Utah, Savery-Pot Hook
. Utah 3,975 0.63 2,518, g L,089 0.63 S 2,572 |45k 3,615 o070  -&T 3,503 3 0.75 2,708 -93
{San Rafael River near Emery County
Green River, Utah 96 2.2 mwmh -17 9 2.69 0 212 2 2.1 21k
Colorado east slope diversions »
Colorasdo River near Glen- : and M&I, Green Mountain
wvood Springs, Colorado 1,475 0.k0 589 =33k 1,141 7O, -31 S 0 0.4g 558
Colorado east slope diversions
Colorado River pear Cameo, and M&I Green Mountain, Silt mlﬁn*npubmkﬁ: M&I Ruedi Reservoir and West Divide
- Colorsdo 2,636 0.58 1,524 -3k0 2,286 0.65  -31 1,493 T 0.65 1,k97 | -T0 2,226 0.67 B 0 0.67 1,93 -116 2,110 0.73 [} 1,89 38 0.73 1,51
Gunnison River pear Grand Curecanti Unit Fruitland Mesa and Bostvick Park i Dallss Creek
Junction, Colorado 1,704 0.86 1,473 1Y 15708 0.5 1 1,b7h | -32 1,676 ~ 0.88 []] ,h7% 3% 0.90 1,510 , -37 1,639 0.90 4] I,V 30 0.9% 1,540
I Colorado east slope diversions and MAI, )
Green Mountain, S1lt, Fruitland Mesa, M&I Ruedi Reservoir, West Divide, Dallas Creek,
Colorado River pear Cisco, Curecanti Unit Bostwick Park wﬂggﬂ : Dolores, Sen 1
Utad 4,815 0.88 k230 b kB89 0.8 1 4,231 |-372 B,MET 0.8 -31  K,200 KO 0.95 b,240 | -0 B,3TT O. » 0 0.97 h,236 ! 3718 73,999 1. ,321
. . . |
San Juan River near Archu- Navajo Unit ¥ Y
leta, Nev Mexico 938 o0.22 203 -2 936 0.22 5} 203 69 : iy Lo .
San Juan River near Bluff, Navajo Unit Utah Construction, Expansion Hogback L Animas-Ia Plats, Dolores ,
- Utah 1,598 0.62 993 -2 1,596 0.62 0 993 | -35 1,561 0.6k o 993 0 0.8% 993 1,195 293 1,108 0.91 35 .II.rSo 157 1.25 1,387
36 (Salvage) . . 29 (Salvage)
!
Colorado River at Lees Increment Fo. 1 Increment No. 2 lmlnﬂw ; Resources, Arizona MAI, Rest of Increment No.
Perry, Arizoma 10,227 0.80 8,155 | 239 10,66 0.80 169 8,324 |-Bi2 9,62k 0.86 58 B,260 205 0.88 8,471 | k12 9,212 0.92 -2 B 220 0.9% 8,669 5 8,545 293 1. S 538
- Colorado River near Grand Increment No. 1 Increment No. 2 Increment No. 3 : ! Increment No. 5
Canyon, Arizona 10,494  0.88 9,296 239 10,733 0.B8 169 9,465 |-B42 9,801 0.95 -8 9,807 205 0.97 9,612 | k12 9,479 0.9 -2 9,385 220 1.03 9,810 676 8,803 1,05 ~- 9,261 293 1.13 9,979
|
Virgino River at Little- Dixie
field, Arizona 154 2.26 348 -48 106 3.26 2 W 3.0 o 360
. Colorado River below Hoo- Increment No, 1 Increment No, 2 Increment No. 3 . Increment No, 5
. ver Dam, Ariz.-Fev. 10,291  1.00 10,277 78 10,369 0.99 9 10,286 (-842 9,527 1.07 ~ -58 10,228 205 1.10 10,433 | -kl2 9,115 1,12 ~ -22 10,206 220 1.17 10,631 -wm.w ( mw.mur ; % 121 10,643 | -676 8,138 1.2k "-12% 10,080 293 1.33 10,812
. vage) ./
[Colorado River wbove Increment No. 1 Increment No. 2 Increment No. 3 Increment No. 5
Parker Dam, Ariz.-Calif. 9,87k 0.9 9,759 | 134 10,008 0.98 6k 9,823 |-842 9,166 1.07 ~ -58 5,765 =205 1.09 9,970 | -b12 8,75k 1.11  -22 9,743 220 1.16 10,168 1.21 -676 7,781 1.2k < 9,617 293 1.3+ 10,391
Colorado River below Increment No. 1 Increment No. 2 Increment No. 3 Increment No.
Parker Dam, Ariz.-Calif. 8,728 0.99 8,626 | 13: 8862 0.98 72 8,698 |-8i2 8,020 1.07 -156 5,506 179 1.09 8,723 | -bl2 7,608 1.1 =77 8,b67 190 1.16 8,836 o 6,586 1.2k T 5 ,1kk 28 1.3k 8,800
- Colorado River at Imperial Increment Fo. 1 Increment No. 2 Increment No.
Dam, Ariz.-Calif, 7,957 1.1& 9,088 134 8,091 1.13 T2 9,160 (-Bk2 7,249 1.2k -1 9,006 179 1.27 9,185 | -k12 6,837 1.31 -T1 8,929 190 1.36 9,298 0 5,700 1.51 555 8,606 282 1.65 9,403

Note: Computations of Increment No. L at the "Below Parker Dam and at Imperial Dam’ stations assume Certral Arizona Project's temporary use of Increment No. 5 water.




Table 20
PROJECTS DEPLETING COLORADO RIVER WATER

Increment No. 1
Storsge Units of the Colorado River Storege Project

Average annual
depletion (evaporation)

Storage unit (reservoir losses--ac.-ft.

Glen Canyon 533,000
Flaming Gorge 54,000
Navajo 30,000
Curecanti 15,000
Subtotal : 32,000

New New irrige-

depletion tion land

Project snd state (ac.-ft. Z Sures!

Increment No. 2
Participating projects and other miscellaneous projects

Lyman, Wyoming 10,000 0
Silt, Colorado 6,000 2,400
Emery County, Utah 17,000 T70
Seedskadee, Wyoming 165,000 58, T15
Central Utab, Utah
Bonneville Unit 2/166,000 3/
Jensen Unit 17,000 Lo
Upalco Unit 10,000 0
Denver, Englewood, Colorado Springs, and Pueblo Diversions 23k,000 2/
MLI Green Mountain 12,000
Independence Pass Expansion 14,000 y
Homestake Project, Colorsdo 4,000
Hayden Steamplant 12,000 &/
Bostwick Park, Colorado 4,000 1,610
Severy-Pot Hook, Wyoming-Colorado 38,000 21,920
Fruitland Mess, Colorado 28,000 15,870
Expansion Hogback 10,000 (o]
Utab Construction Co., New Mexico 25,000 L/
Westvaco
Utab Pover & Light Co., Wyoming) 36,000 Y
Subtotal B78,000 101, 785
Salvage =36, 000 0
Subtotal 2,000 101, 785
Increment No. 3
San Juan-Chaze, Navajo Indian Irrigation,
and Fryingpan-Arkansas Projects
San Juan-Chema, Colorado-New Mexico 110,000 Y
Favajo Indian Irrigation, New Mexico 250,000 110, 000
Fryingpan-Arkansas, Colorado 0,000 55
Subtotal }g , 000 110,
Salvege -18,000 0
Subtotal 312,000 , 110,000

Increment No. 4
Lower Basin Projects

000
Central Arizona, Arizona (7f;;OOO) 5/
Colorado River Indian, Arizona-Californis 229,000 70,600
Fort Mobave and Chemebuevi Indian, Arizona-California-Nevads 83,000 20,900
Dixie Project, Utab 48,000 6,900
Southern Revada Water, Nevada 253,000 &
Subtotal L 262:%) 98,450

Salvage =201
Subtotal { 1'&1’%) 98 kOOE
’] 5
Increment No. 5
Current Upper Basin Proposals

M Ruedi Reservoir, Colorsdo 40,000 g

Four County, Colorado k0,000
San Miguel, Colorado 85,000 26,000
Cheyenne, Wyoming 22,000 2/
West Divide, Colorado 76,000 19,000
Animas-La Plata, Colorado-New Mexico 146,000 46, 500
Dolores, Colorsdo 87,000 32,000
Dallas Creek, Colaradc 37,000 15,000
Resources, Inc., Utah 102,000 ’_‘/
Uiotah Unit, Utah 31,000 7,800
Arizona MXI, Arizona 000 b
Subtotal 705,000 146, 300

Salvage -g%,ooo
Subtotal 76,000 148, 300
Total Colorsdo River 3,023,000 456,485

1/ Figures show future evaporation losses. Present (1966) losses for the storage unites were estimated
as 314,000 acre-feet.
2/ 30,000 acre-feet to be depleted in Uinta Basin.
Transmountain diversion.
Inbasin depletion without irrigated land.
Assumed tbat new depletions by the Central Arizona Project would be 725,000 acre-feet initially,
676,000 acre-feet of the vater used belonging to Increment No. 5 users. As Increment Fo. 5 gradually uses
this water, Central Arizons Project would be cut back until they have only 49,000 acre-feet of nev deple-
tions. In addition to these waters, Central Arizona Project would use 596,000 acre-feet of Metropolitan
Water District's present use, cutting the District back to 550,000 acre-feet. Total Central Arizona Proj-
ect depletion would be 1,321,000 acre-feet initially and 645,000 scre-feet ultimately.
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Table 21 :

Units: 3,000 y Dissolved constituent loads of Green River near Green River, Wyoming

Tonic loads in tons eguivalent 5
Calen- Mean Cal- Mag- Bicar-  Sul- Chlo- Kx10

dar discharge cium nesium Sodium bonate fate ride at 25° ¢,  —T.D.S.
year (a.f.) (ca) (Mg) (va) (HCO3)  (SOY) (c1) sarg/ 3/ Tons p.p.m.
1941 1,109 N 3 3 5 L 1 527 353
19k2 1,154 5 3 3 5 b 1 518 331
1943 1,680 6 3 3 7 5 1 6h1 279
1944 1,265 5 3 3 5 L 1 536 309
1945 1,150 L 3 3 5 L 1 519 331
1946 1,225 5 3 3 5 L 1 56k 338
1947 1,926 6 b 3 8 5 1 Tk 272
1948 1,113 L 3 3 5 L 1 510 338
1949 1,205 5 3 3 5 b 1 541 331
1950 2,096 7 L L 9 5 1 T8 279
1951 1,972 7 L 3 8 5 1 Tné 265
1952 1,496 5 3 3 6 5 1 0.9 k58 597 29k
1953 1,084 L 3 2 s y 1 .9 485 hés 316
195k 1,183 4 3 2 N I 1 .8 Lh2 Lé2 287
1955 837 3 2 2 3 b 1 1.1 511 381 338
1956 1,621 6 3 3 7 L 1 .7 438 612 2719
1957 1,548 5 3 3 6 b 1 .9 437 5 279
1958 1,046 L 2 3 L b 1 1.1 511 Ll 331
1959 953 b 2 2 y s 1 1.0 493 415 323
1960 698 3 2 2 3 3 1 1.2 52k 329  3L5
1961 559 2 1 2 2 2 1 1.2 496 243 316
1962 1,451 5 2 2 6 4 0 .8 Lh6 545 279
1963 1,002 3 2 2 L 3 (o] 1.1 k81 b2 301
1964 1.136 4 2 2 b 3 0 .9 ks1 458 294
1965 1,964 7 L 3 7 6 1 .9 kg9 81 323
1966 911 3 2 2 3 b 0 1.3 58k 473 382
Total 33,384 120 T2 69 13k 106 22 - - 13,901 -
Mean 1,284 5 3 3 5 L4 1 - - 535 306
Table 22

Units: 1,000 l/ Dissolved constituent loads of Green River near Greendale, Utah

Tonic loads in tons equivalent 6
Calen-  Mean Cal- _ Mag- Bicar- Sul- Chlo- Kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. I.D.S.
year (a.£f.)  (ca)  (Mg)  (Ne) (HcO3) (soy)  (c1) sard/ 3/ Tons p.p.m
1941 1,521 8 5 5 T 9 2 957 563
1942 1,517 8 5 5 7 8 2 959 463
1943 2,089 8 5 5 8 8 1 928 323
1944 1,672 8 N 5 8 8 1 903 397
1945 1,497 7 L 5 7 7 1 826 Lok
1946 1,547 7 L L 7 7 1 799 382
1947 2,kh7 9 5 6 1 8 2 1,143 3%
1948 1,u58 6 b N 6 6 1 768 390
1949 1,583 8 5 5 8 8 2 969 ht&
1950 2,625 il 6 6 12 9 2 1,2k 345
1951 2,33k 9 6 5 1 8 2 1,118 3%2 _
1952 2,149 9 5 6 9 9 2 1,117 2
1953 1,282 6 L L 6 6 1 725 i?
1954 1,249 5 3 L 5 5 1 59813 ;390
1955 1,021 L 3 L " 5 1 23r 1
1956 1,89k 7 L 4 8 6 1 , gzl 368
1957 2,020 8 5 5 9 8 1 e e
1958 1,315 5 3 k 6 6 1 " 631 687 ka6
1959 1,190 5 3 4 5 6 1 1. 20 563 ko6
S S S S S G SR 12 e i b3k
1961 781 2 3 . .
1962 2,019 8 4 5 8 7 : 1.3 gﬁg 1,2?3& E’%
1963 170 1 1 1 1 1 0 i 675 770 bb8
1964 1,258 5 3 L 2 6 1 1'% 800 1,142 58k
1965 1,437 7 i 6 ¢ 1 11 798 ‘88 551
1966 1,189 5 N b 5 8 1 2
Total k0,232 i72 10k 116 177 178 32 - 2,75

- - 8
Mean 1,547 7 b N 7 7 1 35 397
l/ Except SAR, specific conductance, and p.p.m.
2/ Sodium adsorption ratio.

j/ Specific conductance.
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Table 23

Units: 1,000 l-/ Dissolved constituent loads of Duchesne River neer Randlett, Utah

w kx106
Calen- Mean Cal- Mag- Bicar- Sul- Chlo- T.0.8
dar discharge cium nesium Sodium bonate fate ride at 25° C. E‘__:_———
y_;? s () (Mg) (va) (HOO3) (sou)  (c1) 3/ ons P.p.®-
1941 ok 3 3 T T ¥ T 523 551
19k2 526 3 2 3 3 L 1 163 646
1943 460 3 2 3 3 L 1 ush 28
1944 698 3 3 3 N 4 1 517 Sk
1945 Lot 3 2 3 3 L 1 o 9
1946 32k 2 2 3 2 L 1 315 853
1947 569 3 3 3 3 L 1 K89 632
1948 298 2 2 2 2 3 1 339 838
1949 el 3 3 3 L L 1 ko7 5T3
1950 5Tk 3 3 3 3 L 1 Lot 639
1951 448 3 3 3 3 5 1 ¥t TI9
1952 1,035 L 3 L 5 5 2 619 ikl
1953 326 2 2 3 2 3 1 366 823
1954 188 2 2 2 2 3 1 278 1,090
1955 2L5 2 2 2 2 3 1 323 970
1956 303 2 2 2 2 3 1 325 786
1957 456 3 2 3 3 L 1 2.2 1,020 k29 691
1958 416 2 2 2 3 3 1 1.8 935 329 581
1959 166 1 1 2 2 3 1 3.2 1,420 221 978
1 160 1 1 2 1 2 1 2.8 1,250 192 88
1961 145 1 1 2 1 2 1 3.2 1,430 196 992
1962 505 2 2 2 3 3 1 1.9 883 409 5%
1963 210 1 1 2 1 3 1 3.0 1,340 268 94l
1964 356 2 1 2 2 3 1 23 986 31 706
1965 905 Iy 3 L & 6 1 1.9 863 T21 585
1966 306 2 2 2 2 3 1 2.8 1,280 379 911
Total 11,361 & 55 69 6 93 27 - - 10,467 -
Mean 437 2 2 3 3 4 1 - - 403 677

Table 2U
Units: 1,000 l/ Dissolved constituent loads of Green River near Ouray, Utah
Tonic loads in tons eguivalent 6

Calen-  Mean Cel-  Mag- Bicar- Sul- Chlo- Kx10
dar discharge cilum nesium Sodium bonate fate ride at 25° C. I.D.S.
year  (s.£.) (ca) (M) (Na) (Hco3) (sow) (C1) sarg/ 3/ Tons P-P-B-.
1941 L, kLT 19 11 16 19 22 5 2,67L W4l
1942 4,535 18 11 1k 18 20 5 2,54 b12
1943 4,257 16 10 13 17 17 b 2,232 382
194k 4,357 16 9 13 18 17 L 2,215 375
1945 4,232 16 10 12 18 16 4 2,219 382
1946 3,462 1k 8 11 16 1L L 1,902 Lol
1947 5,47 20 11 15 22 19 5 2,675 360
1948 3,828 1 9 11 16 15 N 1,982 382
1949 5,028 20 11 14 22 19 I 2,609 382
1950 5,446 21 12 1k 2k 19 N 2,777 35
1951 L, ThT7 18 11 12 20 17 L 2,k90 382
1952 6,282 25 1k 17 28 23 5 3,364 397
1953 3,353 13 8 11 1L 1L 4 1,875 412
195k 2,679 11 6 9 11 12 3 1,495 M2
1955 2,784 11 6 9 11 12 3 1,493 397
1956 L, 04T 14 8 10 15 13 i 1,817 331
1957 5,870 20 11 14 22 19 b ,696 - 338
1958 4,105 14 8 11 16 1L b 1,916 345
1959 2,937 11 6 9 11 12 3 1,545 390
1960 2,975 10 6 9 11 11 3 1.k 560 1,h7h 368
1961 2,298 9 5 8 9 10 3 1.5 615 1,270 Lok
1962 5,57k 19 10 14 21 18 N 1.3 548 2,621 345
1963 1,556 6 N 6 6 7 2 1.8 695 gu6  LuB
1964 3,255 1 7 10 14 13 3 1.k 617 1,834 412
1965 5,136 20 11 16 20 22 I % 649 2,951 431
1966 2,935 12 8 11 12 1T 3 1.7 112 1,928 485
Total 105,599 Lol 231 309 431 412 9 - - 55,541 -
Mean 1,062 15 9 12 17 16 L - - 2,136 390

7/ Except SAR, specific conductance, and p.p.m.
2/ Sodium adsorption ratio.
3/ Specific conductance.
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Units: 1,000 Y/

Dissolved constitue!

Table 25
nt loads of Green

River at Green River, Utsh

ed constituent ¢
w xad®
Calen- Mean Cal- Mag- Bicar- Sul- Chlo-
dar dischar cium nesium Solium Dbopate fate © ride at 25° C.  —ieReSi_
year (a.1. (Ca) (Mg)  (§a) (HCO3) (soy) _ (c1) aw/ 3 Tons Pp.P.m.
1941 1,608 21 T 20 21 28 [ 1.9 *T15 3,572 920
1942 4,622 20 13 17 20 25 5 1.7 *#715 2,989  UT5
1943 4,294 17 11 15 18 21 i 1.6 *670 2,565  4ho
1944 4,416 18 11 16 20 21 L 1.6 682 2,581 430
1945 4,260 18 11 14 20 20 b 1.5 679 2,558  Lh2
1946 3,519 15 9 12 17 16 L 1.6 689 2,148 kho
1947 5,523 21 13 17 2k 23 5 1.k 615 2,991 397
1948 3,929 16 10 13 17 18 I3 1.5 647 2,271 k25
1949 5,129 22 13 17 24 23 5 1.5 671 3,039 435
1950 5,476 2k 1h 17 27 2k 5 1.k 669 3,223  b32
1951 4,739 20 12 15 22 22 I 1.3 656 2,848  bi3
1952 6,11 30 18 22 33 31 6 1.4 692 4,173 bS8
1953 3,333 15 10 13 16 18 b 1.6 T30 2,22k 489
1954 2,639 12 T 11 12 15 3 1.7 755 1,807 505
1955 2,790 12 T 11 12 14 3 1.6 695 1,733 W57
1956 4,021 15 9 11 16 15 L 1.3 575 2,045 374
1957 5,808 22 13 17 23 2k 5 1.3 587 3,060 387
1958 4,211 16 11 14 18 19 b 1.5 640 2,h21 420
1959 2,885 12 7 11 12 15 3 1.7 696 1,803 460
1960 2,863 11 6 10 12 13 3 1.5 604 1,645 423
1961 2,265 10 6 9 10 12 3 1.6 707 1,450 470
1962 5,599 21 12 17 22 23 L 1.4 621 3,075 405
1963 1,576 7 5 8 7 11 2 2.2 85k 1,241 579
196k 3,243 1 8 11 14 15 3 1.6 686 2,045 L6l
1965 5,211 22 14 19 22 28 5 1.7 T21 3,k12 481
1966 2,969 13 10 13 13 20 3 1.9 820 2,264 559
Totel 106,639 Lh 274 - 370 472 51k 105 - - 64,883 -
Mean 4,102 17 11 14 18 20 b 1.5 67T 2,lg5  L48
Table 26

Units: 10 41 Dissolved constituent loads of San Rafael River near Green River, Utah

Tonic loads in tons equivalent 6
Calen-  Mesan Cal-  Mag- Bicar- Sul- Chlo- Kx10
dar discharge cium nesium Sodium bonate  fate ride at 25° C. I.D.S.
yesr (a.f. (ca) (Mg) (Fa) (uco3)  (soy) _ (€1) sard/ 3/ Tons p.p.m.
1941 13,910 135 122 1L 80 326 13 26,810 1,420
1942 13,680 138 125 166 81 342 1k 28,650 1,540
1943 7,260 95 92 129 46 260 11 21,300 2,150
19Uk 14,880 136 118 1L9 84 316 13 26,340 1,300
1945 8,529 103 95 131 52 267 11 21,k00 1,840
1946 6,944 90 88 122 Lh 249 11 21,750 2,300
1947 11,050 145 125 197 65 382 16 28,600 1,910
1948 6,221 79 T2 104 38 210 9 4.0 2,420 16,520 1,960
1949 13,470 1k 133 152 19 337 1k 27,k20 1,500
1950 5,437 73 76 110 35 217 9 17,080 2,310
1951 7,452 93 92 136 L6 265 10 b2 2,490 20,740 2,040
1952 31,360 2kl 223 279 177 542 25 2.5 1,460 46,750 1,100
1953 8,059 105 110 151 52 300 13 41 2,600 23,460 2,140
1954 3,637 62 60 89 2l 180 8 5.1 3,310 13,720 2,770
1955 2, L6 Ls 6 19 131 3 k.7 3,050 10,060 2,560
1956 3,262 4o 41 55 20 111 7 4.0 2,470 8,699 1,960
1957 18,940 187 139 192 98 405 17 2.7 1,680 33,110 1,290
1958 17,200 130 120 149 9k 296 16 2.4 1,460 25,220 1,080
1959 2,023 36 7 54 1k 109 5 5.4 3,550 8,181 . 2,970
1960 L,567 58 51 76 26 15k 7 Lo 2,38 12,000 1,930
1961 we15 98 5k 82 25 206 8 3.6 2,79 15,680  2,h00
1962 11,280 109 81 112 64 227 9 2.7 1,620 19,820 1,290
1963 1,593 9 65 89 28 198 7 L2 2,920 16,260 2,600
1964 5,932 83 63 8L 38 18k 8 3.3 2,200 15,760 1,960
1965 18,330 167 17 177 106 369 1k 2.6 1,610. 32,780 1,310
1966 3,450 53 5k 83 21 162 7 5.2 3,150 13,160 2,800
Total 249,171 2,725 0468 3,276 1,456 6,745 288 - - 551,360 -
Mean 9,584 105 95 126 56 259 11 - - 21,210 1,630

1/ Except SAR
2/ Sodium adsorption ratio.

3/ Specific conductance.

, specific conductance, and p.p.m. -
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Table 27
Units: 1000 Y Dissolved constituent loads of Colorado River near Glenwood Springs, Colorado
. Jonic loads in tons equivalent 6
Calen-  Mean Cal-  Mag- Bicar- Sul- Chlo- Kx10 .S
dar discharge cium nesium Sodium bonate fate ride at 25° C. T 2o
year (a.2.3  (ca) (Mg) (na) (Hco3) (souw) (CL) sar2/ 3/ ons Pp-p.m.
1941 1,73 5 2 3 I 3 3 1.1 30 588 250
192 1,90k 5 2 3 L 3 3 1.0 379 620 2k3
1943 1,826 5 2 3 L 3 3 1.1 ko5 607 243
194k 1,kok L 2 3 3 3 3 1.2 Lh1 523 257
1945 1,763 4 2 3 L 3 3 1.1 387 553 228
1946 1,543 L 2 3 3 3 3 1.2 438 549 265
1947 2,297 5 2 b 5 3 3 1.0 350 6u8 206
1948 1,881 5 2 3 L 3 3 1.2 390 604 235
1949 2,036 6 2 3 5 3 3 1.0 39k 652 235
1950 1,460 I 2 3 I 3 3 1.2 473 548 279
1951 1,801 5 2 3 L 3 3 1.0 398 619 243
1952 2,4h3 T 2 b 6 kL 3 9 390 T91 235
1953 1,56k 5 2 3 L 3 3 1.2 a8l 616 287
195k 855 3 1 3 3 2 3 1.9 678 470 Lok
1955 1,052 L 1 3 3 3 3 1.5 601 520 360
1956 1,457 5 2 3 b 3 3 1.1 491 591 301
1957 2,k62 T 2 b 6 i 3 .9 383 797 235
1958 1,679 5 1 3 L 3 3 1.1 k59 596 257
1959 1,340 L 1 3 3 3 3 1.k 513 567 309
1960 1,k66 5 1 3 4 3 3 1.2 k75 568 287
1961 1,208 L 1 3 3 3 3 1.5 543 530 323
1962 2,kh07 8 2 b 6 b 3 1.0 Lo1 786 23
1963 922 L 1 3 3 3 3 1.9 659 kg2 390
196k 1,022 b 1 N 3 3 3 1.8 624 529 382
1965 1,763 6 2 L 5 3 3 1.2 k70 670 279
1966 1,024 b b} 3 3 2 3 1.7 584 483 345
Total 42,470 127 43 8l 10k 9 8 - - 15,517 -
Mean 1,633 5 2 3 L 3 3 1.2 Lu8 597 272
Table 28
Units: l,OOOL/ Dissolved constituent loads of Colorado River near Cameo, Colorado
Tonic loads in tons equivalent 6
Calen-  Mean Cal-  Mag- Bicar- Sul- Chlo- kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. _ T.D.8.
year  (a.f.)  (Ca) (Mg)  (we) (Wco3) (son) (C1) sarg/ 3 Tons p.p-m.
1941 3,073 11 5 13 9 9 11 2.0 *685 1,683 405
1942 3,489 13 5 14 11 9 13 2.0 *#665 1,870 395
1943 2,946 10 L 12 9 8 10 1.9 *6U0 1,521 379
194k 2,680 10 L 11 9 7 9 2.0 679 1,415 387
1945 3,028 11 6 11 10 8 9 1.7 636 1,521 369
1946 2,554 9 N 11 8 T 10 2.1 686 1,384 399
1947 3,807 13 5 11 11 8 10 1.6 532 1,641 317
1948 3,225 11 5 12 10 9 10 1.8 612 1,60k 365
1949 3,368 12 5 12 11 8 10 1.8 615 1,666 363
1950 2,515 10° 5 11 9 8 10 2.2 736 1,481 L3k
1951 2,946 10 5 11 9 8 10 1.8 627 1,525 380
1952 L,13k 16 7 13 15 10 11 1.5 605 2,051 366
1953 2,530 10 L 11 9 T 10 2.1 733 1,503 436
1954 1,565 8 3 11 6 T 9 3.1 1,010 1,303 61k
1955 1,946 10 3 11 7 7 9 2.4 854 1,358 513
1956 2,392 10 L 10 8 7 9 2.0 715 1,399 431
1957 4,325 15 5 13 13 9 11 1.5 543 1,966 334
1958 2,822 11 L 12 9 8 10 1.9 670 1,543 405
1959 2,261 9 b 11 8 7 9 2.3 759 1,380 o]
1960 2,41k 10 N 11 8 7 9 2.2 715 1,408 429
1961 2,034 9 I 10 7 7 9 2.1 86 1,298 470
1962 3,986 1k 5 12 12 9 10 1.5 5Th 1,830 338
1963 1,570 7 3 11 6 6 9 3.0 986 1,243 583
1964 1,934 8 3 11 6 6 10 2.6 830 1,310 499
1965 3,305 12 I 11 10 8 10 1.8 612 1,658 368
1966 1,800 8 3 11 6 6 9 2.8 873 1,272 522
Total 72,649 277 113 287 236 200 256 - - 39,833 -
Mean 2,794 11 L 11 9 8 10 2.0 677 1,532 Lok
1/ Except SAR, specific conductance, and p.p.m. *Correlated
g/ Sodium adsorption ratio.
y Specific conductance.
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. . Table 29
Units: 1,000 l/ Dissolved constituent 1oads of Gunnison River near Grand Junction, Colorado
Tonic loads in tons equivalent 6
Calen-  Mean Cal-  Mag- Bicar-  Sul- Chlo- Kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. _ T.D.S.
year  (a.f.) (ca)  (g) (Na) (HCO3) (soy)  (c1) sard/ 3/ Tons P.p.m-
1941 2,k92 15 9 9 9 22 1 1.3 *B820 2,072 610
1942 2,673 15 9 9 9 23 1 1.1 *760 2,057 566
1943 1,786 12 7 7 7 18 1 1.4 *870 1,577 6L7
194k 2,225 12 7 7 8 17 1 1.2 735 1,543 507
1945 1,819 11 7 7 7 17 1 1.k 8ls5 1,499 603
1946 1,261 9 6 7 6 16 1 1.7 1,060 1,33k 779
1947 1,937 12 7 8 T 18 1 1.k 845 1,604 610
1948 2,362 12 7 7 8 18 1 1.2 699 1,645 51k
1949 2,120. 12 7 7 8 17 1 1.3 779 1,601 559
1950 1,335 9 6 6 5 15 1 1.k 963 1,318 728
1951 1,136 9 5 6 5 1L 1 1.5 1,020 1,165 757
1952 2,67k 1b 8 7 10 18 1 1.0 685 1,782 L2
1953 1,312 10 6 6 5 15 1 1.5 1,000 1,340 750
1954 645 7 i 5 3 12 1 2.1 1,500 1,060 1,210
1955 1,016 8 L 5 b 13 1 1.5 1,070 1,150 831
1956 1,100 8 Iy 5 I 12 1 1.3 935 1,08k 728
1957 3,380 17 8 8 12 19 2 .9 625 2,062 448
1958 2,261 12 6 7 8 16 1 1.0 699 1,612 522
1959 981 8 5 5 5 1L 1 1.7 1,160 1,191 882
1960 1,332 -9 5 5 5 13 1 1.2 872 1,167 647
1961 1,105 9 5 5 5 1L 1 1.k 1,030 1,169 779
1962 2,137 11 5 5 T 15 0 .9 680 1,413 L85
1963 892 8 N -5 L 13 0 1.7 1,230 1,176 970
196k 1,355 10 5 5 5 13 1 1.1 908 1,298 T06
1965 2,673 1k 6 6 8 17 1 1.0 657 1,742 478
1966 971 9 5 5 L 14 0 1.7 1,180 1,239 oLl
Total 44,980 282 157 164 168 413 2k - - 37,900 -
Mean 1,730 11 6 6 6 16 1 1.3 835 1,458 619
Table 30
Units: 1,0 _l_/ Dissolved constituent loads of Colorado River near Cisco, Utah
Tonic loads in tons equivalent 6

Calen-  Mean Cal-  Mag- Bicar-  Sul- Chlo- Kx10

dar discharge cium nesium Sodium bonate fate ride at 25° C. T.D.S.
year (a.£.) (ce) (Mg) (Ns) (Hco3)  (soy)  (c1) sare/ 3/ Tons p.p.m.
1941 7,066 35 22 3L 2k 5L 15 1.8 %900 5,652 588
1942 7,099 34 22 33 2k Lo 15 1.8 %870 5,186 566
1943 5,21k 28 18 27 19 b1 13 1.9 *960 14,498 632
1944 5,840 30 16 26 22 37 14 1.7 88 4,336 Skb
1945 5,505 28 16 25 21 36 1h 1.8 867 4,210 559
1946 4,058 2k 15 22 16 3L 11 2.0 1,010 3,680 669
1947 6,259 32 17 27 22 39 1k 1.7 821 4,588 537
1948 6,291 33 18 27 2L 38 15 1.6 826 4,638 Skl
1949 6,337 32 18 29 2k 39 16 1.8 859 k780 551
1950 4,07k 2k 15 2k 16 33 1k 2.1 1,040 3,823 691
1951 3,987 23 14 23 1k 32 13 2.1 1,010 3,758 691
1952 7,719 3L 19 27 26 39 15 1.k T2k 5,06k 485
1953 L,061 2k 15 25 15 3k 15 2.2 1,060 3,943 13
1954 2,293 19 13 22 10 30 13 3.1 1,570 3,300 1,060
1955 3,186 21 13 22 12 30 1k 2.4 1,180 3,421 786
1956 3,568 22 13 21 13 30 13 2.1 1,060 3,428 706
1957 8,889 42 18 31 29 b 19 1.b 721 5,602 463
1958 6,04k 29 15 26 19 36 16 1.6 81k 4,348 529
1959 3,215 22 13 22 12 31 13 2.k 1,200 3,481 794
1960 4,00k 23 13 21 1k 31 13 1.9 96L 3,496 639
1961 3,395 2l 12 22 12 32 13 2.2 1,150 3,555 772
1962 6,575 33 14 26 22 35 15 1.6 76h 4,483 500
1963 2,585 21 11 21 10 30 13 2.8 1,390 3,38k 963
1964 3,433 22 13 21 13 28 1k 2.2 1,110 3,639 779
1965 6,722 32 17 28 22 37 7 1.7 807 L,892 53%
1966 3,163 20 13 22 12 30 13 2.k 1,170 3,471 808
Total 130,582 711 416 654 467 926 370 - - 108,956 -
Mean 5,022 27 16 25 18 36 1k 1.9 926 4,101 610

*Correlated

1/ Except SAR, specific conductance, and p.p.m.
g/ Sodium adsorption ratio.
3/ gpecific conductance.
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Table 31 .
.Units: 10 L/ Dissolved constituent loads of San Jusn River near Archuleta, New Mexico
JTonic loads in tons equivalent I3
Calen-  Mean Cal- - Bicar-  Sul- Chlo- Kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. T.D.S.
year (a.£.) (Ca)  (Mg) . (Na) (Hoo3)  (soy)  (c1) sare/ 3/ Tons p.p.m.
1951 257, %00 L3k 127 160  L92 222 22 *200 15,450 125
1942 136,600 251 82 104 287 147 15 *220 27,360 140
1943 81,820 166 55 7 187 106 11 *240 18,330 154
1944 125,100 208 66 88 2k7 115 14 #210 23,210 132
1945 89,250 164 5k T 190 99 12 *240 18,600 154
1946 45,640 102 36 6k 115 81 8 1.0 31k 12,640 206
1947 75,980 1hh L7 76 172 93 9 .8 246 16,650 162
1948 120,300 203 66 85 233 108 1k .6 205 22,030 132
1949 142,000 255 85 95 279 1Lo 21 .6 219 27,450  1kO
1950 56,420 119 L2 59 128 87 8 .7 276 13,820 176
1951 41,270 95 31 56 106 T3 7 .9 318 11,650 206
1952 155,200 290 97 100 311 170 16 .5 22h 32,160 154
1953 56,310 12k k2 66 136 91 9 .8 293 14,930 191
1954 54,540 127 35 61 135 8l 9 .8 300 14,960 206
1955 53,690 115 36 56 13k 69 11 T 268 13,180 176
1956 53,890 10k 35 48 120 64 -10 .7 247 12,320 162
1957 164,700 322 93 132 372 172 23 .6 223 33,030 147
1958 133,200 279 95 101 312 149 1k .5 25k 31,320 176
1959 43,630 107 27 sk 110 67 9 .8 307 11,860 198
1960 102,900 203 48 88 213 121 14 .6 242 23,070 169
1961 4,990 155 41 T1 164 96 10 T 260 17,610 176
1962 87,200 155 L8 [an 170 92 9 .6 22k 17,780 15k
1963 23,190 53 13 26 53 35 L .8 293 6,184 206
1964 43,660 102 27 50 103 6l T .8 301 11,650 198
1965 151,100 288 80 126 313 173 18 .6 2L 32,360 154
1966 96,100 202 59 87 19k 128 15 T 260 22,950 176
Total 2,466,080 4,767 1,467 2,068 5,276 2,846 319 - - 529, 6k -
Mean 9k, 850 183 56 80 203 109 12 - 240 20,370 158
: Table 32
Units: 1,000 l/ Dissolved constituent loads of San Juan River near Bluff, Utah
Jonic loads in tons equivalent 6
Calen-  Meen Cal- . Mag- Bicar-  Sul- Chlo- Kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. T.D.S.
jear  (a.f.)  (ca)  (Mg)  (Na) (HCO3) (so,) (c1) sar®/ 3/ Tons P-P-m.
1941 4,895 23 8 12 18 23 2 1.1 608 2,624 397
1942 2,247 10 5 5 8 11 1 1.0 582 1,185 390
1943 1,493 8 L 5 6 9 1 1.3 699 959 k70
19kk 2,291 10 L 5 8 10 1 .9 537 1,101 353
1945 1,589 8 Y 5 6 9 1 1.2 64T 936 L34
1946 887 6 3 i N 7 1 1.5 818 681 566
1947 1,677 9 L 6 6 11 1 1.5 694 1,087 478
1948 2,141 9 3 5 T 9 1 1.0 498 977 338
1949 2,487 11 in 5 8 11 1 1.0 516 1,169 345
1950 854 5 '3 3 3 6 1 1.3 T2k 579 500
1951 691 L 2 3 3 6 1 1.6 812 5kl 581
1952 2,55k 10 k 5 8 10 1 .9 488 1,156 331
1953 968 6 3 L L 7 1 1.5 754 702 537
1954 1,011 6 3 L L 8 1 1.6 803 779 566
1955 911 5 2 L L 7 1 1.6 769 668 537
1956 840 L 2 3 3 5 1 1.3 673 537 AT70
1957 2,908 13 5 7 9 13 2 1.2 555 1,b98 375
1958 2,297 9 L 5 7 10 1 1.0 527 1,116 360
1959 711 5 2 L 3 6 1 1.8 853 577 595
1960 1,608 7 3 5 5 8 1 1.2 563 8u8 390
1961 1,26k 7 3 5 5 8 1 1.4 702 836 485
1962 1,479 7 2 5 L 8 1 1.4 637 876 L3k
1963 579 L 2 3 2 7 1 2,1 1,110 635 808
1961 796 5 2 L 3 8 1 2.1 979 782 720
1965 2,546 10 5 6 8 13 1 1.2 589 1,379 398
1966 1,550 7 L 5 5 10 1 1.k 683 999 470
Total 43,278 208 0 127 156 240 28 - L - 25,230 -
Mean 1,665 8 3 5 6 9 1 1.2 629 970 ko6
1/ Except SAR, specific conductance, and p.p.m. *Correlated
2 Sodium adsorption ratio.



Table 33

Units: 1,000 L/ Dissolved constituent 1oads_of Colorado River at lees Ferry, Arizone

Tonic loads in tons equivalent Kx106
Calen- Mean Cal- Mag- Bicar- Sul- Chlo- 7.D.S '
dar discharge cium nesium Sodium bonate fate ride at 25° C. ESEE;—L-;j;-
year (a.f.) (ca) (Mg) (¥a) (HC03) (soy) (cy) 2 3/ p.p.m-
1941 17,856 91 L8 60 68 115 2k *770 12,481 51k
1942 14,793 62 39 46 51 8k 19 *700 9,381 463
1943 11,4k 52 33 e} 39 Th 21 1.8 808 8,375 537
19hL 13,019 sk 33 50 L2 T 22 1.7 732 8,525 485
1945 11,768 57 33 L8 Lk L 22 *800 8,501 529
1946 8,751 52 29 39 39 [ 20 *910 7,346 617
1947 14,046 72 - 38 48 55 82 20 *T60 9,513 500
1948 12,885 61 32 u8 L8 71 21 1.5 48 8,531 485
1949 1k, 6ok et 38 5k 58 82 24 1.5 769 9,95k 500
1950 10,801 55 33 L5 Ly T0 20 1.7 8Ll 8,098 551
1951 9,900 5L 30 43 41 67 20 1.7 882 71,833 581
1952 17,904 82 43 61 70 92 2k 1.4 710 11,396 4710
1953 8,730 L9 29 i 36 66 20 1.9 9h3 7,487 632
1954 6,164 L2 22 39 29 5T 18 2.3 1,130 6,385 T64
1955 6,966 L5 2k 38 33 56 18 2.0 1,020 6,548 &L
1956 8,659 L8 2k 36 37 52 18 1.6 80 6,514 551
1957 18,702 101 41 58 82 92 25 1.3 766 12,646 500
1958 13,141 1 30 Iy 58 70 22 1.h 782 9,280 . 522
1959 7,061 Ly 22 39 30 55 18 2.0 1,010 6,766  T06
1960 8,790 51 20 38 36 5k 17 1.7 851 7,092 595
1961 7,316 51 21 38 31 59 18 1.9 1,030 7,069 T3
1962 14,439 6 31 52 61 76 22 1.5 763 10,319 522
1963 1,38k 10 6 11 6 15 6 3.0 1,350 1,758 933
196k 3,24k 23 11 21 13 31 11 2.4 1,200 3,578 808
1965 11,585 61 29 51 L1 78 23 1.9 865 9,008 572
1966 7,739 37 20 32 26 ) 13 1.9 802 5439 515
Total 281,661 1,472 759 1,135 1,118 1,756 506 -- -- 209,823 -
Mean 10,833 5T 29 lily 43 68 19 -- 823 8,070 548

Table 34

Units: 1,000 Y Dissolved constituent loeds of the Colorado River near Grand_Canvon, Arizons

Tonic loeds in tons equivalent 6
Calen- Mean Cal- - Bicar- Sul- Chlo- Kx10
dar discharge clum nesium Sodium bonate fate ride at 25° C. T.D.S.
year (a.£.) (ca) (Mg) (¥e) (Hco3)  (son)  (c1) sar2/ 3/ Tons p-p-B.
okl 18,796 103 W7 85 81 120 %6 1.8 869 14,503 566
1942 14,925 *6k4 *40 #59 #51 #82 #3)  *.7 *769 10,186 500
1943 11,624 w72 *35 *59 *57 *79 #z)  ¥2.1 *961 10,033 632 .
9Lk 13,330 69 35 59 61 75 29 1.7 859 9,948 551
1945 12,115 T 35 59 61 75 31 1.8 gl 10,0 610
1946 9,119 58 30 Sk L9 67 29 2.2 1,070 8,742 T06
1947 1k, 347 80 39 65 68 86 32 1.8 885 11,295 581
1948 13,009 T1 3 56 61 T 30 1.7 858 9,799 551
1949 1k4,622 83 39 e T2 83 31 1.7 871 11,254 566
1950 10,836 65 34 53 ST 70 29 1.8 987 9,k62 640
1951 9,934 60 32 53 k9 69 29 2.0 99k 9,133 676
1952 18,106 102 49 T 94 93 3 1.5 835 13,582 551
1953 8,804 58 31 5% 48 66 29 2.2 1,110 8,695 128
1954 6,300 L5 23 48 32 58 26 2.9 1,270 1,175 838
1955 1,287 48 25 L8 36 57 27 2.k 1,150 7,4 157
1956 8,713 kg 25 by 39 52 2% 1.9 919 7,17 603
1957 18,910 103 Lo T 18 101 35 1.5 788 13,263 515
1958 13,461 #72  *33 51 *60 *Th #30  *L.7 *830 9,854 537
1959 7,%08 g %22 %48 *35 %58 #27 %2k *,1W0 7,688 TT2
1960 9,154 52 22 u8 28 #58 w27 2.1 935 7,833 632
1961 7,139 55 ok 50 36 #*66 #28 2.k 1,150 8,252 787
1962 14,839 78 33 60 65 *75 #32 1.7 806 10,817 537
1963 1,630 12 7 18 9 5 #2 k4.0 1,5% 2,291 1,040
196k 3,582 26 12 ) 16 #32 ] 3.2 1,370 k,b50 912
1965 11,773 62 30 60 45 78 30 2.2 939 10,185 618
1966 8,217 b1 20 42 30 50 22 2.3 910 ,33 576
Total 288,600 1,648 796 1,415 1,328 1,810 Tk - - 239,496 -
Mean 11,100 #6331 #5h *51 *T0 #29 *2.0 929 9,211 610

1/ Except SAR,
_/ Sodium adsorption ratio.

n

Specific conductance.

*Estimated or partially eetimated.

specific conductance, and p.p.m.
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Table 35
Dissolved constituent loads of the Virgin River at Littléfield, Arizona

Units: 1,000 L/

Tonic loads in tons equivalent 6
Calen-  Mean Cal-  Mag- Bicar-  Sul- Chlo- Kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. _ T.D.5.
year (a.£.) (ca) (ug) (Na) (HCO3) (SOu) (c1) sarg/ 3/ Tons p.p.m.
19L1 k27 5% o I* 2 5% 2% 1.9%  1,600% 583% 1,010%
19k2 186 3% 1% 2% 1% 3* 2% 2,T%  2,120% 375% 1,480%
1943 179 3* 1* o% 1% 3% o%  2,T%  2,230% 385% 1,580%
19hL 181 3 1% 2% 1* 3= 2%  2,T%  2,0k0% 347x  1,k10%
1945 181 3% 1* o 1% L o 2.T%  2,W70% Lhi* 1,790*
1946 169 3% 1% 2% 1* L ox  2.9%  2,héo* hog* 1,T80%
1947 131 2% 1* o% 1 3 % 2,5%  2,570% 336* 1,880%
1948 11 ol 1% o 1 3 1% 3.1%  2,650% 29k 1,950%
1949 163 3* 1% 2% 1 3% 2% 2.7% 2,260 354* 1,600%
1950 118 2 1 2 1 3 1 3.1 2,600 313 1,950
1951 112 2 1 2 1 3 2 3.2 2,930 328 2,150
1952 267 3 2 2 2 N 2 2.5 1,710 390 1,070
1953 98 2 1 2 1 3 1 3.2 3,030 292 2,210
1954 1ko 3 1 2 1 3 2 2.8 2,600 365 1,920
1955 133 3 1 2 1 4 2 2.8 3,000 k21 2,320
1956 8 2 1 1 1 2 1 3.3 3,020 2kg 2,20
1957 133 3 1 2 1 3 2 3.1 2,670 347 1,920
1958 272 b 2 2 1 b 2 2.1 1,690 k57 1,2k0
1959 91 2 1 1 1 2 1 3.2 2,900 260 2,130
1960 8l 2 1 1 1 2 1 3.3 2,830 236 2,050
1961 108 3% 1* 2 1 3 1 3.0 3,030 338 2,310
1962 137 o% 1 2 1 3 1 2.8 2,1 293 1,570
1963 & 2% 1* 1 1 2 1 3.3 2,970 266 2,310
1964 87 2% 1* 1 1 2 1 3.3 2,790 261 2,210
1965 151 I 1* 2 o1 3 1 3.2 2,110 328 1,500
1966 158 3* 1* 2 1 3 1 2.8 2,600 37k 1,740
Total 3,984 Tox  29% L8 28 8o hox - - 9,0l2x -
Mean 153 3I* 1* 2% 1* 3 1# 3.1% 2,340 3u8* 1,670%

Table 36
Units: 1,000 L/ Dissolved constituent loads of the Colorado River below Hoover Dam, Arizona-Ne
Tonic loads in tons equivalent 6

Calen-  Mean Cal-  Mag- Bicar-  Sul- Chlo- Kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. T.D.S.
o (a.£)  (ca)  (Mg) (Ne) (Hco3) (Son) (C1) sAR2/ 3/ Tons P.p.m.
1941 14,889 107 Lk 83 26 1h3 L3 2.1 1,110 1L,897 T35
1942 15,762 109 L8 88 56 146 43 2.1 1,070 15,381 721
1943 12,715 80 37 67 bl 108 31 2.1 1,010 11,502 662
194k 1k, L27 o0* Ll TT* 52% 122% 39* 2.1 1,0k0 13,607 691
1945 12,512 T6* 36+ 6> Ls* 98% 3bx 2.1 1,020 11,512 676
1946 10,585 63% 32% 5l 38% 83* 29% 2.1 1,010 9,626 669
1947 10,959 66% 33 59% Lox 87+ 31 2.2 1,020 10,283 691
1948 13,051 8o* 38% 6T* Need 10L* b 2.1 989 11,73 662
1949 13,566 T9* 3o* 60* L8* 104+ 35 2.1 k7 11,250 610
1950 12,016 To* 35% 5% L3* 89* 32% 2.0 963 10,046 618
1951 9,870 56 31 53% 37* T6% 28 2.2 978 9,005 669
1952 15,816 86 ks 79 55% 116 hox 2.1 938  13,k01 625
1953 11,302 66 31 58 Lix 85% 29 2.1 974 10,093 65k
1954 10,51k 65 30 58 39% 85 29% 2.2 1,030 9,913 691
1955 8,589 61 27 56 33% 81x 31* 2.5 1,190 9,393 801
1956 7,812 5L 29 sk 30 6% 31% 2.6 1,230 8,918 838
1957 9,323 61% 30% 58+ 35% 82x 33* 2.k 1,140 9,681 765
1958 11,877 68 31 58 ] 87* 30% 2.0 9u8 10,243 €32
1959 9,282 52 25 L 33 67 23% 2.0 gl 7,801 618
1960 8,997 55 25 48 32 TO* 26+ 2.2 1,000 8,209 669
1961 8,586 5l 27* Lg% 31 T1* 28 2.2 1,040 8,139 699
1962 8,615 55% 25% LB* 31* Ti* 26% 2.2 1,100 8,033 68k
1963 8,533 52% 2k L5 31 66 25% 2.1 1,020 7,882 €76
1964 8,163 51 25% L8 28 69 29 2.k 1,070 8,01k 721
1965 7,792 54 26 54 28 T 32 2.6 1,220 8,574 818
1966 1,171 49 26 52 27 69 30 2.7 1,150 1,857 743
Total 283,330 1,759* 8u3* 1,548* 1,015% 2,326% 821% - - 265,013 -
Mean 10,897 68% 32 60* 39* 8o 32 2.2 1,040 10,193 687

y Except SAR, specific conductance, and p.p.m.
2/ Sodium adsorption ratio.

3/ Specific conductance.
¥ Estimated or partially estimated.

n
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Table 37

Units:1,000 l/ Dissolved constituent losds of the olorado River below ker Ariz.-Colo.
Tonic loads in tons equivalent 5
Calen-  Mean Cal-  Meg- - Bicar- Sul- Chio- Kx10
der discharge cium nesium Sodium bonate fate ride at 25° C. T.D.S.
year  (a.2.) (ca) (Mg) (Ne) (Hoo3) (son) (C1) sar2/ 3/ Tons p.p.m.
1941 1k,7h9 105%  Le*  Bo* 5o 1h3¥ u6* 2.3 1,150% 15,052 750
1942 15,195 103#% Lé* 85% 53% 136% Lyx 2.1 1,110% 14,662 706
1943 12,079 Th*  36% 66* Lo* 101% 3Lx 2.2 1,030 10,858 662
1944 13,8L2 83*%  Lix T5% y7*  116% 39% 2.2 1,05% 12,596 669
1945 12,033 1% 38 67T* L% oT* 35% 2.2 1,0k0 10,808 662
1946 10,11 58%  32% 57% 35% 83% 30% 2.3  1,0k0% 9,075 654
1T 10,663 gox  33%  61*  35% B 32¢ 2,3 1,050 9,725 669
1948 12,651 3% 38 6% 1%  101* 36% 2.2 1,020% 11,14k 64T
1949 13,060 T2 36 66 L2 95 34 2.1 o7 10,716 603
1950 10,473 58%  30% 5h* 35% 9% 28 2.2 976 8,801 618
1951 8,672 L3 27 48 29 67 25 2.3 1,020 71,612 647
1952 15,413 8ox  Le* (i 5% 11lh* i 2.1 12,838 610
1953 . 10,649 ST 31% Sk 36* 8o 28% 2.1 958 8,94k 618
1954 9,671 S 31 53% 33* TT* 28% 2.3 1,010% 8,584 65k
1955 8,111 51 29% 53% o7 T6% 29% 2.5 1,160 8,255 Th3
1956 6,869 s 26% L8 23% 0% 28% 2.6  1,260% 7,532 809
1957 7,997 51% 28% 5% 26% T5% 31% 2,5 1,190% 8,2 765
1958 10,892 6% 3% 55% 35% Bl 3% 2.1 996 9,12 632
1959 8,186 Lsx 23 how 25% 61% 22% 2.0 961L* 6,786 610
1 7,794 L3 23 Lo 23 €0 23 2.2 1,000 6,696 632
1961 6,915 Lo 22% 39% 2o% 5T* 23*% 2,3 1,060 6,350 669
1962 7,159 Lo* 23% Lox 2% 61% 25% 2.4 1,100% 6,810 699%
1963 7,251 42 23 ny 3 €0 2k 2.3 1,070 6,718 684
196k 6,638 38« 21 3% 21 55% 23% - 2,3 1,080% 6,121 676
1965 6,356 Lo 23 I 20 60 27 2.5 1,220 6,615 67
1966 6,683 41 2k L 21 62 27 2.5 1,180 6.863 756
Total 260,732  1,50%  811% 1,U55% 850% 2,160% T93* - - 237,861% -
Mean 10,009 59% 31% 56%* 33*% 83% 30% 2.3 1,050% 9,148% 6T2%
Table 38
Units:1,000 y Dissolved constituent loads of Colorado River at Imperial Dam, Ariz.-Calif.
Tonic loeds in tons equivalent 6
Calen- Mean Cal- Mag- Bicar- Sul- Chlo- kx10
dar discharge cium nesium Sodium bonate fate ride at 25° C. T.D.S.
year  (a.2.)  (ca)  (Mg) (Ne) (HOO3) (son) (C1) sare/ 3/ Tons p-p-m-.
1951 1L ,02L 95 12 89 18 130 o) 2.4 1,160 1%,980 197
1942 14,714 102 45 91 51 139 L6 2.4 1,150 15,917 79
1943 11,345 73 3k 6k ko 98 31 2.2 1,040 10,679 691
194k 13,205 82 L2 7 L9 11k 39 2.3 1,070 12,545 699
1945 11,390 69 38 66 41 98 36 2.3 1,070 10,841 699
1946 9,486 56 31 56 3h 8o 31 2.k 1,060 9,041 699
1947 10,041 62 3k €0 37 86 3k 2.4 1,080 9,711 713
1948 12,036 T 38 69 45 100 36 2.1 1,060 11,2k2 68k
1949 12,567 T3 38 64 L6 9% 35 2.1 986 11,104 64T
1950 9,906 5T - 30 5k 37 76 30 2.2 1,010 8,887 662
1951 8,053 L7 26 Lg 31 65 217 2.5 1,060 7,764 706
1952 14,815 82 46 83 54 113 Lk 2.3 1,010 13,485 669
1953 10,045 57 32 57 38 79 31 2.3 1,030 9,h11 691
1954 9,030 53 29 56 35 T4 31 2.5 1,070 9,02k T35
1955 75708 51 29 56 29 75 32 2.7 1,230 8,797 838
1956 6,266 s ok 51 2k 67 31 3.0 1,350 7,828 919
1957 7,34k 53 27 56 28 3 34 2.8 1,310 8,598 860
1958 10,500 65 30 69 39 8% 37% 2.6 1,100 10,626 43
1959 7,695 L7 22 4o 28 63% 28% 2.6 1,100 7,843 750
1960 7,107 L6 20 48 26 60% og* 2.7 1,160 7,511 TT9
1961 6,293 42 19 y7 23 5T* 29% 2.9 1,220 7,020 824
1962 6,458 43 21 51 24 6L 31 3.0 1,270 7,189 816
1963 6,522 Lk 19 Lo 24 59 29 2.9 1,220 7,016 Tk
1964 5,900 38 19 47 22 55 28 3.1 1,270 6,616 824
1965 5,703 ko 20 50 21 59 31 3.2 1,390 7,109 917
1966 5,849 ko 21 53 22 60 32 3.4 1,380 7,133 895
motal 24k,002 1,535 776 1,561 896 2,12k BT1* - - 247,917
Mean 9,385 59 30 €0 34 B2 3 2.5 1,120 9,535 THT
1/ Except SAR, specific conductance, and p.p.m. ¥Estimated or partially estimated.
2/ Sodium sdsorption ratio. '
3_/ Specific conductance.
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Table 39

Colorado River Basin

Historical Flow and sedimentation Dato

Green River near Jensen, Utah

Weighted Weighted Weighted Weighted
mean meean mean mean
Flow concen= Load Flow concen= Load Flovw concen= Loed Flow concen= Load
(1,000 tration (1,000 (1,000 tration (1,000 (1, tration (1,000 (1,000 tration (1,000
Month A.F.) (D.p-mL) tons) AF.)  (p.p.m.) tons) | Month | A.F B, tons AF .
Year 12 2 Year _1 Year
Jan. i ___%. L Jan. L6 e
Feb. ig 1 12 0 85 Pev. | __ ﬁ -
March T 3t 170 Tioe. 1.2 0 March %
April E% 2,950 1,628 3,510 E apri) |18 T
May oko 2 1?5 Q,EEn 5 1,350 1,035 May '_"H'Eg _E"EF"O
June 1,079 2,300 3,49 __i'zg_ 520 __%%. June T l,lB5
July 372 80 1% __%_,%%%_ 2 July 25 %0
Aug. 111 360 zg —Li%. e Aug. __r_ﬁ.? 0
Sept. [N 130 1l 0 00 __2_lr_ Sept. EE 2,3
Oct. 13 1,670 269 | oct. T 990 T
Nov. 162 230 33 o5 260 19 Nov. 10% [,2{0— ﬁ
Dec. 41 120 11 _7__1%_ 1,26 1 Dec. 0
Total | 3,529 1,920 5,225 20T _},_%, 2 Total |_ 1,700 _;;% _2,(%
Year _ 1 Year < Year 1
Jan. 77 bt 16 8o __ 336 25 Jan. 3 3
Feb. 72 350 3L 50 110 1 Feb. ) 12,360 ,122
Trﬁ 2 geo " i 3 1 23% 1 oh Mareh | 2L &' B2 2EE
pr ‘E; 3,224 b s ,EZ_ April 91 2170 1,667
May 8L3 2,460 2,022 218 1,000 _ 2l Miy 1,050 _ 1,790 _2a Qg
June 1,202 1,500 R — 9% _ 21,170 _.higl_ June 20 1,270 _;,_n%_
July 0 880 232 =2k i% J HEl 780 7
gug. 3 260 =8 16 750 L E A:: 1 bt 35
ept . & 520 130 1 go VTS TTaac
Oct. |__301 120 1% ‘ 60 2 g:? 25 123 z
Nov. 107 185 2 : % 2300 22 Nov. 35 20 1
Dec. % 00 —_ — 5’22_ Dec. % 50 %
Total 2310 g l,§551 ) 10,635 | 3,390 - .142110 G020 Total 3 ,072 3,0
ear ear _1957 Year 1963
Jan. 70 1 L6 0 3 Jan. 46 100 3
Feb. gg 360 v [ 580 51 Feb. 65 200 é%
March 2500 5% 1,920 __Z_EE_ March 5 1,060
April LY 2,030 9 ] N 1,510 __ .okl April 121 630 104
T = o T &= =
une O June 20 530 _ ¥l
July ¥ = | TT0 3 — o 2
Aug. Enr —?a%' "—%"' 30 710 —%Eg' Aul’.' _"%E' =170 107
B ug R
Sept. 120 250 I 102 320 ___5__5 Sept. 30 2,080 E
Oct. 185 RS %E 12 130 22 Oct. 51 1h0
Nov. E 300 3 102 120 16 Nov. 25 820 hg
Total 3,622 T %5 .53 T soi T f Lo:'é | T < RS
== 2 &l P/ S 1SS Total [ _ 1,083 950 T
Year _1952 % Year _;LQ%&_ Year 1064
Jan. 7 60 3 3 Jan. It 70 u%
Peb. Th 13C 1 102 20 12 Feg . 4 370 3
e | - e T i o —”L_%;g_ ereh | B i
. \ April T 190
May - 1,421 2,37C 1,582 1,10 1,690 _3,_88_ szr 53¢ 2,470 1, 1!1J
June 1,1 1,290 2,100 __52_ 0 1 June 156 810 537
iu]y 26 670 300 1_{; ﬁig ii July 25t 50C 172
ug. 176 900 21 Aug. 147 750 150
Sept. 3 200 26 __%g_ 200 1o | sif;t. Tz 2% [
Oct. 29 30 3 20 5] Oct. 168 220 1
gzv. 58 ig L 20 10 4 Nov. 158 21C e
c. @ %o [ Dec. 71k C 133
Total KL%% 2,110 15,5’&% o oo S| towl | Zue Too. .66
Year _1953 . Year EEEE Year _1965
Jan. 0 €0 b Jan. 25 710 250
e | —f —% — 5 0 o | T
March 126 1,040 ;1% 305, _—_910 130 1 March 27¢ 0! 2%
A’:yru 192513 LD Ak —% il — 3] aprid Elg L g&% 2,
;69 97 230 Ma; 59 1,690 1,539
June '——6"28 1,620 2,070 6% 5%, 252 | Juie 1,580 1, 4Gk
July 281 ghO 131 P60 990 35| July 231 2,220 716
g:g; 143 2 125 '—% _.1_._&%. __19%_ Aug. 104 1,140 162
. %9 3 3 __E;, . Sept. 109 2,43C 360
Oct. 0 2 123 210 '_2'5_‘70 -
ol —== —& 5 > B0 | oot | - —2F —
__%— ____60_. _19.6— —p Nov. ___;L
Dec. g 5 —25 110 Dec. 1 360 11
Total Z, 1,130 3,820 2,295 1, 3,805 Total | _3,L0L 1,660 7,112
Year _195 . Year 12')0 —
Jan. 52 50 L 20 00 b Jan. 112 Year Eéoé6
?eh.h . é__ 123 18 22 ___8_01%. T’jﬂ_ Feb. 104 LLC 6o
Marc 5 Bl ___E%& _ 8,050 _2,97€ | March 2L6 4,230 b
Axn 255 1,170 407 —_— —2,070 ._l_..g?&_ Apﬁl Eea 1,&30 Kél
572 1,600 1,23 02 1,330 891 | May 18 1,0 12
June :03g 1,080 ___%25_ _L.;_’}g_ __Igié_ June 257 580 202
.’uly [ EI{-( 32 Q (o] 1 SE
Aug. 101 %0 25 ___%a_ 580 2oL iuu‘{y i3i T 523138
Sept. T2 1,200 1 160 - éjz'
Oct I 580 51 41 580 o] e : 2
. —_—5 Oct. 155 1.85C 1
Nov. —T1_ 00 9. __.Q. ___J%SL 13 Nov. 1% 280 Ej_
Dec. 33 120 | 80 2 Dec. 190 34
Total 2,001 1,000 2.017_| D000 ARES) 0,341 Total | 2,261 1,060 3808




Table 40
Colorado River

Basin

Historical Flow and Sedimentation Data

Green River at Green River, Utah

Weighted Weighted Weighted Weighted
mean mean mean mean
Flovw concen~ Losd Flow concen= Load Flow concen- Load Flow concen- Load
(1,000 tration {1,000 (1,000 tration {1,000 (1,000 tration (1,000 (1,000 tration (1,000
Month AP B tons A.F, Pl tons Month ALF. .p.m.) tons) A.F.) (p.p.m.) tons
Year Year __ 1947 ear Year 1959
Jan. 100 57 670 34 Jan. 140 100 1:§ i 0 12
Feb. 98 3,500 583 15 1,310 2 Feb. 141 120 T1% 1LO 21
¥arch 71¢ —se 3,300 :43__530 4 11,040 N March 217 883 @ I 330 39
April LY ,960 30 4 3,060 60 April 221 570 1 Elg 1,120 33h
May TI7 §,080 _12,890 1,400 4,480 5 May | 25 L 10 _};a.g% L,010 L
June T35 4,03 228 1,348 870 _ 5,26 June Tib7 2,000 _Bob | T 63 P
e | —=7 rTT x R hug, —3 39 5 ‘Ti%, 5 £ 5122
ug. 0 N . 1] z,192
Sept. Tor — 50 T IO% 880 e, | T 27 50 > o T 550 35T
Oct. 318 N s 1,870 4 ‘Oct. % 340 0 78 L,010 972
Fov. |70 TTLTA0 563 540 £ Nov. 25 30 39 528 ‘75 s}
Dec. 158 230 39 5 60 7% Dec. 107 2600 _37 10! T o8
Total s s s 5,523 3,700 27,798 Total 3,333 1,750 1 2,885 1,730 6,79¢
Year 1942 Year __ 1948 Year 19> Year 1960
Jan. 112 530 91 41 230 44 Jan. 107 220 32 . 270 35
Peb. 122 730 38 37 640 19 Feb. 1%8 L70 2(2 102 170 23
March 264 3,7%9 3 3 4.67 994 March 169 10 16% 320 G0 2.8l
April B%§_ _m,;ao 12.(1)10 : 558 5,910 4,486 April ﬁo 1,h10 591 53 2,5&5 2,021
Hay 80 __ 5,280 7,040 1,06 3,760 5 433 May Q 2,450 2.%30 551 1,020 1,007
June | 120, _2.20 —2a818 95 250 2, June 376 780 L | —Fr —ihm I
July 414 1,410 795 268 __ 1,060 July 346 2,220 1,030 170 555 T2
Aug. 1; ;30 17% 1 3,590 € Aug. 123 1,950 - 31 22 gzo BE
Sept. 1 ) 6 15 Sept. 13 13,750 ,299 1,810 145
Oct. 1 1,280 205 32 1,100 139 oOct. 139 %:%o 1, % —% %0
;:v . ﬁ: ﬁg 3: 104 140 1 Nov. 120 h% 105 250 35
c. ) 97 90 Dec. 2 Eé 80, 230 2
Total z,627 2390 77,501 3,929 3,040 16,24 Total 2,639 2,530 9 2,863 2,060 6,033
Year _ 1943 Year _ 1949 . Year 1955 Yeer 1961
Jan. 112 150 23 100 300 41 Jan. 8 520 j% T %5
Feb. 130 410 ‘7‘ 110 270 41 Feb. 86 310 3 %2 12% 9
March 23 1,670 3 276 3,030 140 March 237 9,980 1,9?3 T30 500 111
April T 4,140 3,20 474 3,560 2,296 April 11 3,720 1,5% 185 1,06 76
May 63 2520 R % 1,221 4,130 ___6,861 May % 3,320 3,060 3502 1,370 539
June 1,074 2920 [ 4,000 __ 8,430 June 5 1,750 1,952 oL 1,160 850
July 612 2360 1,13 592 3,910 3,156 July 223 590 180 112 Sho B3
Q::é = 2R L2 —z Lo 2 | e = 2 l’?i 180 1g’zcl>g ﬁ,%?
. 2 3 112 182 ept. L 2 d
e A A
. ov. 161 3
Dec. 1 40 3 128 160 28 Dec. _12] 310 11 126 550
Total 4,29 2,750 16,054 5,129 3,390 _ 23,64 Total 2,710 2,610 9,922 2,265 2,950 9,06
Year _ 1944 Year _1950 Year 1;255 Year 1902
;ag. 80 300 32 141 270 1| Jan. igg &8 128 114 980 152
eb. T 290 A 147 260 53| Feb. 3 2 403 7,420 ,06
March 5 3,600 T,237 356 2 560 1,261| March 314 7,220 3,087 L
April 529 9,810 7,060 620 ,010 4,227] April - L50 2,110 1,956 1,093 %jzo 12,5%1
May % 050 7,606 1,026 3,320 32| May 20 3020 _ 5100 1,350 3,060 7,277
.;nnl; 1,391 840 5,373 1,567 2,460 5.250| June l,gvi =,4§0 ,2g 1,07 1,920 2,801
u 591 410 1,134 734 2370 2,372] July —_— _%%0 L 59 1,2Eo 1,00
Aug. 3 390 75 246 300 100] Aug. 169 2, 17! 240
Sept. 73 140 14 49 7 14 Sept. *f ~20 12 9 12,0690 1,091
Oct. " 115 570 CE] 53 20 % Oct. il 670 i 12 450" 763
ggV- 119 170 6 0 33| Nov. S_’; 530 Bl ok 180 23
c. 88 90 7 40 33| Dec. i 170 16 T2 130 13
Total 7416 3,780 22,70 5,47 2,640 18,186 Total L0201 2,90c _15,85 5,599 L7760 _3%,25¢
Year _1945 Year __1951 Year 1957 Year 1963
Jan. 09 100 15 13 00 15| Jan. 83 130 14 71 270 2%
Feb. [ 0 %5 67 30 52| Feb. 100 250 30 120 T E@ z53
March 5 1,220 309 0 70 214| March 2 1,630 226 2% 0 63
::ril 3,590 1,420 37 2,180 1,10 April QSZO l,ggg - 872 156 - 960 200
Y 0 3,380 4,182 88 2710 3,25 May 3,090 ;817 399 1,710 930
junl; 1,01 2390 3,304 1,30 ,330 4,155 June 1,871 3,030 722 310 720 302
u. 70 , 740 ,660 62 5430 1,222 July 1,16 2,330 %, 2 | Y 130 9
Aug. 335 150 ,169 37 2800 4,019 Aug. 386 2300 23 i2 14,110 1,382
gei“' 3 1,350 59 1 1,850 447) Sept. 232 E,BEg 1,613 95 13,630 1,761
ct., 1 00 175 2 3,880 1,111} Oct. 1 1,1 297 L 070 1
Nov. ) 50 51 164 540 120| Nov. 228 2,8% ﬁ —TZ' J‘BEF _—%g_
Dec. 113 10 32 13 270 48| Dec. "‘5"%8’ X 100 8l 3,270 374
Totel %760 7,360 13,661 4,73 2,450 15,763| Total 2 ,138 2k, 753 1,576 2,600 2,583
Year _ 1946 Year _ 1952 Year 1 Year 1964
Jan. 23 30 34 740 43| Jan. 128 "%g'b— 42 09 1._2_%19 173
Feb. 7 340 5% 40 260 0| Feb. 183 1,320 331 11 2,050 11
March 3 1,200 385 60 430 4| March 246 1 ,280 529 128 1,290 225
April 52 3,460 49 88 8,450 11,360| April 32 3, 2,150 30 3,910 T,010
May 5 2,190 308 | 2,087 _ 4,280 12,160 May —Ludy _‘*%p G151 630 €,310 5,001
gunl; % 860  B8E 1,809 1,780 4.392] June 1,17 2,450 9 725 2,190 2,160
u. [ 540 19 514 0 € July 22 EOO %0 3LL Lok
Aug. 52 540 1,354 15 4,100 1,758| Aug. 110 70 0 —1% —%@'o %1 T
Sept. 05 3,090 440 84 2,230 559| Sept. % 1,660 217 40 1,850 3
Oct. 49 3,820 774 70 3| Oct. 91 _130 6 96 3%0 98
Nov. 70 , 800 418 90 5| Nov. lof 90 12 200 2 75
Dec. 54 40 135 130 3| Dec. 11 160 2 26 4 162
Total 3,519 7,190 10,470 6,71 3,410 31,140| Total 21T 2,730 _15,623 -'3_2172' _2'5%, T12,5% |
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TABLE LO

COLORADO RIVER
HISTORICAL FLOW AND SEDIMENTATION DATA

BASIN

For Green River at Green River, Utah
Weighted Weighted
mean mean
Flow concen- Load Flow concen- Load
(1,000 tration (1,000 (1,000 tration (1,000
Month A.F.) (p.p.m.) tons) AF.) (p.p.m.) tons)
Year _1965 Year
Jan. 300 300 124
Feb. 303_ 550 222
March 361 2,110 1,034
April 51 3,300 2,327
May 810 _ 3,130 3,486
June 1,207 3,530 5,80h
July 5u8 3,440 2,555
Aug. 22 L,510 1,399
Sept. 189 2,320 506
Oct. 253 1,120 304
Nov. 23% 360 117
Dec. 2 20 143
Total 5,211 2,570 16,191
Year Year
Jan. 181 200 50
Feb. 166 150 35
March 393 5,110 2,730 -
April 390 1,090 579
May 566 1,450 1,115
June 325 610 269
July 146 740 143 -
Aug. 146 2,200 437
Sept. 157 2,070 L2
Oct. 193 1,260 332
Nov. 158 __ 1,600 660 %5]
Dec. lh8 M,OQ
Total 5,969 1,610 T, 317
Year Year
Jan. —_—
Feb.
March
April
May
June
July s
Aug.
Sept.
Oct.
Nov.
Dec.
Total

1Tk




Colorado River Basin

Historical Flow and Sedimentation Date

Colorado River near Cisco, Utah
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TABLE 41
COLORADO RIVER BASIN
HISTORICAL FLOW AND SEDIMENTATION DATA
For Colorado River near Cisco, Utah

Weighted Weighted
mean mean
Flow concen= Load Flow concen- Load
(1,000 tration (1,000 (1,000 tration . (1,000

Month A.F.) (p.p.m.) tons ) A.F.) (p.pm.) tons )

Year Year
Jan. 200 640 174
Feb. 169 400
March i'rg 2,2§o 838
April 3 2,250 12321
May 0697 1,200 1,141
June 429 410 237
July 185 250 63
Aug. 120 200 32
Sept. 145 650 129
Oct. 175 230 oo
Nov. 153 110 o3
Dec. 174 ~L,500 1,041
Total 3,103 1,200 5,162

Year Year
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total

Year Year
Jan.
Feb.
March
April
May
June
July
Aug.
Sept.
Oct.
Nov.
Dec.
Total
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Historical Flow

Table 42
Colorado River Basin

and Sedimentation Dato

Saon Juan River near Bluff, Utah

ed Weighted
Weighted Ve‘ing:;ed "e:::i Leny
mesn - Load Flow concen- Load
Flow  concen-  [088 Fov | concen o0 (1,600 tration (1,000 (1,000 trstion (1,000
(1,000 tration (1,000 (1,000 tration » ’ ) (p.p.m.) tons
: ) AF.) (p,p.m.) _ tons) A.F. p.p
Month A.F.) (p.p.m.) _ tons) A.F.) (p.pm.) tons Month Ee) 0P Ten
et B%%f_ 1,681 1 Yn{ 1"2""§oh L7 Jen 42 2,070 11% 30 10 2l
Jan. 78 15,880 _Liooh. —_—t . * 5% =
—_— = —‘E_ 00 228 Feb. % 1,320 3 .
Feb. 2 22,990 —_— 70 e -——% L5 L =T 22
Z o - 2 ] 200 March 3
e 4k ﬁ“““'& ?2»0 T — = w2 = April 67 3,860 1 39 §,Em —
April 2= = 1‘“ QSQ 32 z 0 [¢] z M!:.y [—Z' 3 1l 3,190 47
—_— = > — B 3,005 3
vy | R Rl o "‘"%21 —Zm. Lo June _%1 10 156 1 TL
June —h20 dpedes 70 1,50 380 Tuly 7 1T 740 i
T TR0 i il L —L2 <
e, i —id — R T | ke |0 o % :‘Sﬁ i S S
Sept o5 20,h00_ _10,39C Toh 11,05 2,531 Sept. 12 000, R —
ot | ET - | IE& ILOT | o — 2 o | T TE S
Nov. 191 L,750 1,232 g] 1,940 161 Nov. 59 1;,32 12 t «21110 =
Dec ___.;QH._&.}:ZL_JA:_ __,_5.._“;.3.70____3_&5 Dec. —:3_23—“2_—% —_— 20 e
Total ToE 2L390  Lh2.kB9 1%, 10,000 39,0% Tota 10,750 1,15 - 20 Lim
o —ha8% e Year 1948 . Yen{ éo L . Year L%C_ e
Ao -5%— 1722— s 110
Jan. | & 0. 22 j‘zs 23 12%8 e | "'%6 1,360 53 jﬁ XTI
Feb. 00 _Lugl ——&}- 2—0 1,0 ? MF.:rch 0 374 200 _2k,1T T oL
Merch | 12 T ‘%‘T ’_—% EEROCHE April 113 20 — 3¢ 200 255
April Too 19,000 16,000 35! 030 _%%%9_ P L 3 g 2 200 it
170 _ 1,030 E,oﬂo 519 630 1085 May 218 4 ,E 5 ,% g
g?zyne TR oo tgze __5_0-';@0_5;.5.;- June ___g_g__e_?#—%__s_%_ —l%—%i%—l“*—
< 5 c L7 __L,3 Ju. L o] =
wy | —F —L T 2 e — pived Tt TIs% —i- e
Me, | —2p —uee TR | T Lo B | A |/ Shnr TRE | L o
e | T s T | —Z2 & Zar | e — Jgoro T2 | £ Al o
Nov. 6 _lobo _ 68 |22 21,350 1600 Nov. |36 _LOX. 22 _____tQ _}e_uﬁ- =
Dec. W3 _ 2,110 10k L1 _ 54,830 2&1 Dec. 35 1,510 T Q _ 2,940 ‘—"é"
Total 2.2k oo 25.Boh | __2.abl __Ei.é;O_b 29,007 Totsl | __ 1,041 Y"u"'_'l%s 16,22 .08 = i 01 L3985
Yo 1943 Year _1949 ear R % .
Jan 13 2 —9'2"_31@ 193 6% 11,700 1,00 Jan. 1 1,760 48 35 _ b
Eeb: L9 3,450 ___g%%_ 12,200 _L%.& Feb. %h 2,040 __%32_ il _},g;ph __;m_,_
March a5 20 g 152 1L, 8% 2, 1’3 March 3 E,O% 0 T ee a0 a2
36 1 0,62 April 2 010 1 9 __8us
April 293 20 2,366 | ——adS __..3.50_ —be p: e . S G AW ris b
May 332 4,910 2,216 %3 T é,%i May 186 2,660 1,689 289 ;,:&‘ ah‘sz
June 25k 34760 1,300 748 2270 2 i} g\m]; 208 h,élfg 131k 22AZ 1.95%4{ - 2}42_
106 _3,b00 130 3L 13C ul €5 20,900 1,048 43 h.200 2ko
Xﬁ: ‘gc 13,320 1,552 90 _17,6% 2,1 Aug. Th _gl.0%0. —0.h0. 07 30.00. —é‘%‘i’
Sept. S 16,630 1,010 L1 9,370 227 Sept. 28 6,700 231 109 '218'%&' —3.22e
Oct. £ = 230 252 56 _.1.2% Sk Oct. 25 _1.730 75& 9&2 S e
e EE T L =EE s = — =
Dec. 1,740 T 1,4 4 . , =
T e coall e R B B s | i =T D
Year _11?_14‘:_ Year 195C Year _199¢ . e 1 18
. 37 7,020 12 41 =00 113 Jan. 41 7,200 125 36 37 _
g‘ig. g 2,750 18z 155 5:785 108G Feb. 34 3,1@ 102 gz 14 1?3 1 KQE
March = L) [ B4 =, el 158 March 5 152 TIE Z1 _ 25
April 204 1,900 _ 2495 T TIIn el | heril éozl I 218 _ 880 n 312 2&,12;23 1,020;72
Me, ) 1.zl €,28% 169 Z,2%0 520 May [N L 2,008 3LC o X
Juie I%i 1,810 __b,6lh 1oL 3,350 871 June 203 o0 1,005 2%; 1,700 02
July 253 3 W40 _ 1,329 7,110 59 July 31 13,400 572 L 20 52;
Aug. 7T T LB 157 — 15 5,000 ___ 40 Aug. 3 70,000 _ 3,033 2 ' 15(()) —
Sept. (24 1,040 1,501 L2 15,050 1,C2¢ Sept. . 1 EQK’,OS ] 15c T ﬁlélg
Oct. ._'5 3] ?20 b? 30 1,320 E“ Oct. L} e 185 T 31,2930 2205
Nov. EZ 2,16C 153 25 [2) B Nov. 0 ,,'gz,\ "8 E ; z220 A
Dec. —_— 1,380 80 22 T70 1 Dec. __sgi P e ?E' —— — ‘q____;“;';:"
Tote 2,231 870 _18,29% B55 3,850 L0575 Total i0 .30 ;052 L i 0‘1 . 2,00t
Year QL5 Year _1951 N 3e’lear 125720[ 285 ] 2 ear .421 OJ w..
1 1. £3 0 12 an. b 1
oo, 23 %',;33 %%; 2% 3;9 Sc| Fev. & Iiw 1,5;1 iy =
March 72 53C 2 3 560 2C March L ?‘?.O 2% Lo L0 22
April 1273 C élo 2,523 3L 640 30 April 1;1 2, ‘Sg ;Jiﬁ oh 3‘6%3 :gz
b To3 T, 580 ! 3,740 72C 2 7,C 22 2 T2
o —F —4% 2,‘ o —'_1?1% —Ls 20 ?u!;\e —_j"'g% —=I% = 57 270 3
June 3 o0 2,800 1 1990 3 L2 740 SE
July —F 50 550 T 300 ;3 July 356 __‘2!:;._129 12 gi{ .._——-5-3-1 —y i 2
Aug. 9t 50,850 c,879 L 111260 1,160 Aug. ,2(9 2,010 35,03 ISP
s:.:gt. 22 100 78 —‘—r2 30,300 —B5 | Sept. iho g,luo 2,9373 E(i ;2,12 0 121583
Nou. - EZZ 208 5 — —g —— ot 1,2;30 T35 T £ —5
. 0 —s 22600 530 —T5 T390 z
Dec. 3 510 Dec. f L2 Z
589 5,05 Totel 2,90 15,006 _GL,160 T 579 il B85
fort a2 Year 1050 o MYear 'l 3 148
37 Jan. 53 _ 1010 1 z %’ g
%ZE' Feb. 110 _ 1b 2,392 30 2,160 B8
March 2 — March A 12,3% RS 2 L6 48
95 T — 153 1T 7 T 1,00 _ b,00¢ 30 7,210 %«
:ﬁ;u o5 3,7508% % blg E,Egg T, 750 ﬁiiu 411132 l5,225 5,27z 03 EIES 2%
June 204 3,730 1,030 73 o0 _5,10 June 507 3,150 _ 2.7 1oL 2,300 T
July £3 11,770 1,015 228 S, 1:7'(5 July 7k 2,590 261 M? ‘1‘\5,(:9[0 -
Aug. "6 30,000 _ 3,166 — ‘5’; ¢ ,300 15 Aug. 7 _ 22,190 1,065 FCHl ;l'uég S0
Sept. T,€ 122 56 31,220 2,301 Sept. 3 17.260 1,32 % 2 2 ,51392
Oct. 22 2120 309 ,110 159 gc‘c . gb" -5 ,Qig 398 9 B%0 f
Nov. 20 32720 02 L1 __ 3,490 131 ov. é 1.9 % Z(—) 5:5% 3IOEL
Dec. < 1,520 &2 L 2,090 183 | Dec. E ; 38 | 350 ;
Total 587 0,090 B, 310 2,55 1,850 27,250 Total 3 { o) 52,551 TOF 15,535 1,00




TABLE 142
COLORADO RIVER
HISTORICAL FLOW AND SEDIMENTATION DATA

BASIN

For San Juan River ncarl B»1uff, Iah

Weighted Weighted
mean mean
Flow concen- Load Flow concen- Load

(1,000 tration (1,000

(1,000 tration (1,000
Month A.F.) (p.p.m.) tons ) A.F.) (p.p.m.) tons )
Year _1965 Year
Jan. 122 9,510 1,578
Feb. 120 4,470 1,056
March 85 [ W) 770
April 165 17,560 3,943
May i 288 22,740 8,910
June 419 £,090 3 448
July 5,870 2,355
Aug. 218 25.000 10,620
Sept. 177 ¢ 70 1,583
Oct. )
Nov. 232 5,420 1,712
Dec. 935 (,610 5.115
Total 2,546 11,5480
Year _196A Year
Jan. 198 3,230 8Aa
Feb. 129 2,070 363
March 199 £,950
April 252 3,020 1,034
May AT o LAD. 8ol
June 127 1,810 312
July gh 6,530 480
Aug. L 53,770 1 403
Sept. 43 12,320 721 .
Oct. o5 . 4,030 22l
Nov. - 70 2,030 193
Dec. 12 7,690 753
Total 1,550 4,480 g,ul3
Year Year
Jan.
Peb.
March
April
Mey
June
July
Aug.
Sept.
Oct.
Nov.
Dec. .
Total
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Table 43
Colorado River

Basin

Historical Flow and Sedimentqtion Data

Colorado River at Lees Ferry, Arizona

(1,000 tretion (1,000

(1,000 tration (1,000

Weighted Weighted Welgnted Weighted
wean mean mean mean
Flow concen= Load Flow concen= Load Flow concen= Loed Flow concen= Load

(1,000  tration (1,000 .

(1,000 tration (1,000

Month ALF.) (p.p.m.)  tons) A.F.) (p.p.m.)  tons) Month A.F.) (p.p.m.) _tons) AF.) (p.pm.) _ tons) |
Year 1043 Year 1952 Year _1_%5__ Year _l%‘b'_.
Jen. 230 180 8p2 w76 500 _ 3.56L ] Jsn. ___32%_ __ 17340 1 L 580 __?‘_
Feb. | __33 _.2,%0 L2l 79 a0 896 Feb. 3.9 __ 2,52 — SUCHEL I
March 516 SBS Thmos | kb _z.8%0 _lJ® ] fereh :%: L & 2o LoD
April | 1,ks50 5,600 1l.220 26T _9.6l0 _29.650 | April | _laTt T 200 200
May T2,158 3,770 L.OT0. 5,081 5,20 33,390 | May 3,992 6,020 ~32,93% __3.1£— 21420 L
June |_2,729. _ 4,610 AT.130. TE0% _3,330 _23.550 ] Juwe __v...%a_ b0 0 2
e | e ek | a0 _heen ) W __e%__mﬁ —_ 20 Z
Aug. | 793 __7.360 _T.94% % Lo __lBle ] Ave. | 296 3,310 _L%% ___1_15 0
Sept. ._1&5__1..&'&__2;3&_ ___iﬁa_ﬁ.ilQ___‘*..mL Sept. _EL._L}.%__?;_%_ __%__—}O__T
oct. |__318  __h.230 2472 TT369 1,030 _5l9) Oct. _}LL__lag___i_l .__EEE.___JO_ 1
Nov. |__heb 2,660 _L.63l T 386 1,200 _%2_ Nov. — L1810 70 31
Dec. 395 1.730 28 378 1,250 ) Dec. 1,570 BO —R_EBL—E
Total | 11,b1b 4,180 64,83k TTo0h _L.oSho_ 1lOW56 Total | 1314l 5,000 _ 90,2 3.2 1,020 ;402
Year 1oLl Year _1953 Year _1 68 5 Year 1960 233
Jan. 278 1.230 465 39L 1,220 656 Jan. 1! 1, ? E by %10
Feb. ET 1,530 71T 365 _1.1L0 569 Feb. 1,150 __2%_ 410 ——12:118—88
March 509 3,010 _2.709 458 1,460 908 March %ﬁ 0 30 220 _2%2. —
april | "1y 8.280 L2370 T 20 1530 o] Aeril __hag_j__gﬁ_ _}ﬁ%_hﬁg&&l_
May | _3.251 _ 6,820 3060 TI0i7 3370 __u8l04 M TToes. 1300 _1.Bi3 —2.280 0 1,503
Junl; 14,136 3,600 _20.280 2,992 3,5k0 1L, 430 June ],ﬂéé 1,%9 __?Jaﬂ _ng%_ 420 5218 _b}%g—
Ju 1,782 S 695 950 3,090 3,993 July 0 1 T2
Aug. 17 1.320 ) 661 _13.020 11,720 | Aus. hzg 9,050 2 871 10 i2
Sept. 229 640 200 258 4,110 1,4L2 Sept. 2 2,860 1,291 750 10 10
Oct. |__ 3k . *3.300 Tay _60l0 _a.te2 | Oct. _.292___5.&9_;.1.3& _ggg._______:&.
Nov. |__38s _.__ X750 ik _3.2h0 __1.83 | Nov. 49 3,120 2,141 *10
Dec. 320 *450 3h] 1,650 768 Dec. | ___392 80 e 40
Total 13.019 4,350 _TT,0@4 8,730 _3.780 _LL.8ip | Total _T.06L . .2.000 _19.21 11,585 ___ 376 5,926
Year _19u8 Year _195h Year _?& Year
Jan. |___ho6 _ 2,040 12 _ w8 _170 a8} Jen. 305 30 26
Feb. 458 4,250 3o 1,770 825 Feb. _3%5_ 280 293
March |___6hs  _5,5% _M.OTT. 93 _2,090 _ L8 | March 2 7,750 .50
April | 1,703 __9.280 _2L.9i0. T Ele 2,700 2,008 | April 1,610 3,180 5,053
May 3507 . a.600 26,740 Tle77 _h,akol _T.5s0| Mey Lot 1,320 _%.@.%
g:nl; 3,339 .20 AL80. T 2,360 2947 g‘;n:v _2_.%}9_ = _21%%8
Mg, |53 _—04%0 6.0 T b0 Lo | Aue. : oko 251
sept. | 230 __2.980 _ 0T T 389 1350 __ LA | Sert. __.gj___la_l‘%—o___-’i%
oct. |33l __h.0l0 _l.fob T o> Jasko _gkea| Oct. | I IO _ ln
Nov. |__Lo8 __ 6,400 _3.306 39 _2.00 __ggr| Fov. |___Jg 2,0 Ll
Dec. T 1.850 875 278 1,210 ysg | Dec. 275 T8C _2%
Total | 12,885 170 90,618 To6 _L.boo. _hogle | Total {8,790 —5E0 2Tl
Yeer _ 1949 Year 955 Year _1961 Year
Jan. E,ioo 1,607 244 1,700 369 Jen. 266 590 z1e
Feb. %1 580 _2,251 PL3  _1,120 370 Feb. 325 1,880 L
March 706 0 280 8,010 _ 5,321 Merch 3 1,600
April 1,30 ), € 11, LT 0 10 April 567 2,900 2,235
May 2ho 22,110 - 500 1020 | ey — —2.2h0 _ 3.513
June L1 220 31,&%9 1,5 3,750 2107 June 1,588 1,180 2,545
July 2,13 920 11 0 571 2,660 2,065 July 369 1,17 587
Aug. ""‘%'51 T5c 386 55 16030 1,120 | Aug. 330 170 _ 6.7kl
Sept. 313 2,2 230 5,550 1,705 Sept. 711 17,860 17,274
Oct. Eog 5,390 3,73: 215 1,130 73C Oct. 725 <, 010 5,807 - e ]
Nov. 2 1,730 1,110 275 1,530 ST Nov. 527 2,75C 1,968 - e —
Dec. é& 1,190 29% 326 1,700 756 Dec. 280 1,910 778 I
Totel | 1L, 190 95,15 5,966 5,150 LE,795 Total 7,316 1,350 3,31k [ —
Year Year _ 1956 Year _1962 Year _____
Jan. 250 1 é 0 716 373 _ 1,930 980 Jan. 349 1,490 708 [
Feb. "—"%51‘ %oo 280 1,350 523 Feb 1o 9,060 2.7h9
March 50 2 2,049 511 5,100 3,043 March 598 L, 030 3,275
April 1,217 180 ,2 5 B8 5,780 7,060 April 2,39 6,630 21,547
way | TLOTL 3.060 10,810 2090 _5a _lagl | ey TE L850 2ux
June 2,979 E,l[o 12,840 2,29 050 16,41C June 2,876 920 3,610
July 1,3 1630 5150 227 1,060 1,588 July 1,71 1,160 g,%%ﬁ
Aug. 22 1,2%0 L3 3%6 T,15C 3,768 Aug. 9 1,050
Sept. 0 5,060 2,2 1 (8 TLC Sept. 215 000 2 2[0
Oct. 3&2 1,320 15 18[ 610 155 Oct. 1nz 365 10,52
Nov. 350 1,090 520 300 _2,110 B63 Nov. - 151233 3,100 1,80
Dec. L3 1,190 670 2 B30 280 Dec. 33 2,100 1
Total | _10,801 3,390 B9 5%3 B,659 _ 5,300 50,585 Total | 1Bk 3'225‘ ""3"'1?_, 00 “61“223‘22
Year _1951 Year _ 1957 Year 12 3 Year _____ .
.;:n. 1 8l 284 17850 562 Jan. 169 15 42 _g
b. 5 1,2%0 ""%68 323 080 1,358 Feb. % 3,550 __ 1,21
Margh 311 1,070 %0 2 ﬂ%% . March 1! 1,080 276
April 1 2,120 _1 % 823 L,,560 5,1% April [3) L0 3
?y 1?» 3,920 "E,Iéa 2',262 150 21 May —% __ 1o 3 PR —
une 2,56% 13,300 © 6h% 570 38,350 —ho ____be0
July 1,357 130 021 ﬁ,oxE 3,010 _ 21,330 g‘\inl; 1%0 ggg ué
Aug. 8 12,720 13,630 1 9,%80 9, Aug. ~ 110 9
Sept. Eu 0 E 2 Bo2 11,630 3,000 Sept. ? 110 g
Oct. N E@ g‘ EKE 13,030 _ 13,208 Oct. 1 100
Nov. 145 E,ooo 2 Ee , 190 9,791 Nov. %0 120 10
Dec. 333 1,530 517 _ 1,870 1,316 Dec. 63 130 11
Total 3,880 _52,2 18,702 5,630 163,301 Total : 1,140 2,155
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Table 44

Colorado River Basin

Historical Flow and Sediment

o River near Grand Canyon, Arizona

ation Data

Weighted Weighted
mean mean
Flow concen= £ concen= Load
(1,000  tretion , tration (té?
Month A,F, KB (p.p.m.) ) Month | A.F.) gg.g.m.z ) .1 F. 551
Jan L34 biar 20 Jan 270
. 3 _2% 5% . ;g *a Z% : "ool >
™. | g% SEe ZLu0 yareh —= e —Ee
March | 38,520 2Ll 7 10 -
1,202 13,030 22,910 April :::ﬁ RO
i ‘1% 000 May 2,030 2
).‘r‘u:e 1100 1.3 7,020 June z 2 og'o 0 2
July 1 2 Bk July [2 gig T
Aug. 1 '1%“560 ~ 18,81 ,;‘e,g; 13,%3 %2 2 1 ,a 18 2
Sept. g 16 080 JURDL) pt. _ 4,480 ._,E; 2_1_
2 30,68 75,380 oct. E L0 T, 21 5,90 1239
ngr'. %g% 'g",s'EcT' "Tf',g'l_o Nov. TN LW f,ggi X Eé
mota T76 15,50 315,562 oo T 2:2036' =1 1:2 220 7.0
Total it 17, 3 Total — 51,19 32,035
Year 192 '522— 1,510 1
Jan. 430 620 L 590 341 Jan. 41O 198 +
| — 223 T‘w,goo o2 Nazeh =T —_;‘}E'lL%_l 5 TR ,228 i1
:;:ﬁ 2,763 1%, 20 ,2% April 220 ERN __},_’{%%_ __2_‘_2?_
May 1 _G8,H30 _3_.% O May =2 _..a%}——
June 241 5,190 33,100 June 1,010 _z_%g_.
un
July 1,i2 1,520 2,&2 July = 590 __ég_
Aug. 1,340 Aug. 233 gég ___2_52_
poc —_—_—% ——1"1,213 z e L T —rri',%z
Nov. | 386 i Nov. %E ___&_3?_)__ —ilo
| = me e = = =
Total 14,92 g ieo 26 Total m
ear
Jan. 347 §30 202 .;:2. 291 3&8 ___?{l_
. 3%0 0 . 3% 340 _
:::ch %1 5,060 6,2% }:aril{ 379 70 #
April 1, %Z %,150 LE, 10 pr 287 1,693
24,790 May AT _3.%0 _5455%
).‘I:y.ne —1'%'%2‘ 7 T?‘o 0~ 22,000 June 1602 _2d0 —o.0ub
—0o Tzon s July a0 3
July
e | - R = — 2 s
oOct. z’, 10 3,000 Oct. T T a1 __a__7_2 ?32
Nov. L77 1,1 rla;w. — E_IOO _2_412_5 S
Dec. 420 c. 399
ﬁ - T70 50,202
Total TI.600 _ 2,060 23,01 Total _ 1130 —l 2__.:.——-,
Year _1QhlU .
Jan 228 Jan. 1,940 30
. 363 Feb. 3 1,050 —T1;130
are 553 5 | /I C E'F‘Eio- 337 —%0 T LIo
1:”'?; 1,0 - 2‘60060 April B8 2 5 RS 10 %10
v.z; E,zo% 9,210 May 3,2 %"ﬁlo)' 25,2 | 1% :2L Eg
5; J 2,500 B.530 30,000 2,%2
?\:nl; 1,1825 1,12220 Jt:nl; 23 1,860 1,500 1,871 1,1
Aug. 1,000 Aug. 363 9,410 1,900 912 1,050
Sept 3 350 Sept. g 0 o5 | 31 930 -
oct. 362 ;630 . oOct. 222 - i . 2%) EEI 11 ,_{10
Nov. LOL BE0 Nov. % IF
Dec. — 280 Dec. 27 380 151 % 1
3,33 5,280 3,790 Total 113 350 5,832 15,830 ,3%0
Tovad . OYeu- ]29 S ° \ Year hlgil ear 11203%
. 26 210 Jan. 3L3 20 2,203
b, ] ;'-7209 ——jﬁ —Ic Feb. 5 R -
March ge 1,730 129 390 Merch Z T T F5 - 'E%'o
April _L%% S R | apriy | B2 _Ez_g_ -’—%6%
May __?;_BBE {2 %9 1,382 h,g 0 May - 2.,5%1_ 2 ,2%0
June 22 : 2, 3 June o4 141 5570
July 2 2,3 i 1,397 —e July ,033 2%,555
Aug. 107 13,% —"‘"B%E —TI5% Aug. 1, Ee 55,4 8,990
Sept. .— T 78] g:zt . N 511 2 87’.;%
oct. 2ok 750 ""B‘:e' "% 1%6 . BL 1,710
ot | —ggr —LER —F Tk o 50
465 _ 920 | 2 i —_— 120
Dec. 359 900 H }22 o) Dec. =5
Total 12,11 10 9,63 7030 Total 16,9 515
BhYenr 19 | 1952 5 \ ar =33
Jan. 500 i an. 1
Feb. 33i E%o %%_é 70 Feb. _7535—.20
}:;:ﬁ 1 ol lé’: 1,00 “ 2,209 12 022g :;:ﬁ 5,29_0
May 062 180 May 2,990
June "’J{‘m,ﬂi 240 —u5 5,203 —'%"1?0' June "u-zﬂ
July 784 4N 1,399 T, g July 20
Aug. 21,400 X 1! As\égt 73,480
Sept. ""?% —TI% \ :ﬁ —7% pt. —"f"eza
Oez. L 3’239 —2%% Oct. %10
Nov. 522 2,# — L0 Nov.
Dec. 6t 1,030 0 550 Dec. 1,780
Total 11 5,150 =00 5,900 Total — T, k%
180




TABLE 4k
COLORADO RIVER
HISTORICAL FLOW AND SEDIMENTATION DATA

lorado River near Grand Canyon, Arizona

BASIN

For Co
Weighted Weighted
mean mean
Flow concen- Ioad Flow concen- Load
(1,000 tration (1,000 (1,000 tration (1,000
Month AF.) (p.p.m.) tons) A.F.) (p.p.m.) tons)
Year 190 Year

an. 608 3,228 2,102

eb. 52% l,g 1, 3
March 5 3,410 2, 2

April 1,251 6,380 10,
May 2,282 3,180 9,860

June 2,282 1,310 L, o7k

July IQH 22229 2225

Aug. 8%? 1 0 2213

Sept. % T 1,990 2,000

Oct. 5 1 144

Nov. 612 470 393

Dec. 586 1,370 1,001

Total 112[73 2,480 39,067

Year 1966 Year

Jan. 52% J,ZEQ

Feb. 52 340 240

March 7138 1,520 , 1188

April 865 460 sLT7

May 1,011 LOO 55T

June 789 200 212

July 693 180 168

Aug. 6ol >0 _ 218

Sept. 623 910 770

Oct. 567 _ 370 663

Nov. 589 30 2

Dec. 670 _ 2,480 2,2

Total 8,277 750 JLL

Year Year

Jan. -
Feb.

March

April

May

June

July

Aug.

Sept.

Oct.

Nov.

Dec.

Total

181
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