

















DISSOLVED-MINERAL INFLOW
TO GREAT SALT LAKE AND CHEMICAL

CHARACTERISTICS OF THE SALT LAKE BRINE:
Summary for Water Years 1960, 1961, and 1964

by D. C. Hahl
Hydraulic Engineer, U. S. Geological Survey

ABSTRACT

The investigation of dissolved-mineral inflow to Great
Salt Lake during the water years 1960, 1961, and 1964
was conducted during conditions of streamflow that
wererepresentative of the lowest and the averagerecor-
ded during the water years 1934-64. The study conduc~-
ted during the 1960 and 1961 water years was limited to
defining surface-water inflow to the lakearea. During
the 1964 water year more detailed data were obtained on
surface~-water inflow at sites closetothelakeshore, as
well asat sitesused in the 1960-61 study. From these
comparative data, estimates of inflowat the lakeshore
weremade for the 1960 and 1961 water years. During the
1964 water year, wheninflow to the lake was probably
representative of the 31-year average, about 1,700,000
acre-feet of water containingabout 3,500,000 tons of
dissolved solids entered thelake. Duringthe 1961 wa-
ter year, wheninflow to the lake was about the lowest
recorded during the 31-year period, about 800,000 acre-
feet of water containing about 2,200,000 tons of dis-
solved solids entered the lake.

During years of average streamflow, about 500,000
acre-feet of water which might be developed for culi-
nary use, passesthelowest sampling sites on the Bear
and Weber Rivers. Also, more than 90 percent of the
flow near the mouths of the Bear, Weber, and Jordan
Rivers would be suitable for irrigation.

Sources of inflow could be selected to provide a water
supply for a fresh-water lake east of Antelope Island.
The supplywouldrange from 300,000 acre-feet of water
containing 800 ppm (parts per million) of dissolved sol-
ids during periods of low streamflow to 1 million acre-
feet containing 500 ppm during periods of average
streamflow.

INTRODUCTION

Thisreport updates the study, whichwas started by the
U. S. Geological Survey in 1959, of the dissolved-
mineral inflow contributed by surficial sources to Great
Salt Lake. The early phases of the study were summa-
rized ina basic~data report by Hahl and Mitchell
(1963); and an interpretivereport by Hahl and Langford
(1964), which was concerned principally with data
collected during the 1960 and 1961 water years._lf
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1/ The water year covers a period from October 1

The fieldwork for this report was done in water year
1964 incooperation with the Utah Geological and Min-
eralogical Survey. The purpose of the work was to -
fine the estimates of dissolved-mineral inflow by sur-
ficial sources to the lake made for the water years 1960
and 1961. Inflow to thelakewas below average during
those years. Furthermore, much of the data had been
collected at sites thatwere several miles from the lake;
consequently, Hahl and Langford (1964) restricted their
discussion of inflow to the "lake area".2/

Inflow to the lake during the 1964 water year was about
average, and it was possible to collect data at sites
closer to the lake. These sampling sites wereused to
determine the "lakeshore" asused inthisreport. (See
fig. 1 for the lakeshore and the boundary of the lake
area.) The lakeshore is marked in most places by a
change in topography from drifted sand beach orboulder
strewn bluff to flat mud or sand lakebed, and in some
places by the outer dikes of bird refuges. Below this
shoreline, surfaceinflowis notcontained in easilyde-
fined channels and is often affected by windand brine
movement.

This report includes determination of the dissolved-
mineral inflow from surficial sources that crosses both
the lakeshore and the boundary of the lake area. Some
of the data for the 1964 study were collected at sites
used during the earlier study; thus, based on data com-
mon to both studies, it was possible to includein this
report a comparison of the inflow to the lake {(as marked
by the lakeshore) and to the lake area for the 3 water
years 1960, 1961, and 1964.

Part of the data used in this report was collected by
personnel of the U. S. Geological Survey engaged in
studies of the waterresources of Salt Lake County and
of the Bear River basin. The U. S. Bureau of Sport
Fisheries and Wildlife also provided assistancein the
investigation.

through September 30, and it is designated by the
calendar year in which it ends. Thus, the yearending
September 30, 1960, iscalled the 1960 water year.
2/ The "lake area" was defined by Hahland Langford
(1964, p. 7) as "that area occupied by the lake body
and its surrounding shores, the outer perimeter of which
is marked generally by the closest sampling points to
the lake on the lake's tributaries."”




























































Another proposal includes the dikes along lines A-A'
B-E-B', and C-C' and two additional ones, line E-E’
(the route of the Syracuse Road to Antelope Island) and
line D-D' (the existing dike between Little Mountain
and Promontory Point augmented by a control on flow
beneath the Bear River Bridge). Selective filling is
proposed in order to form twolakes (R and L in fig, 17)
and a peripheral canal. Theareas tocontain the lakes
are to bedredged toincrease thedepth to surface-area
ratio. Area R would act as a supply reservoir to area
L and the peripheral canal would facilitate removal of
undesired water from the system. This plan would
allow water-quality control in both lakes and provide
for a constant lake-surface elevation in area L.

Table 13 presents the quality of inflow to the proposed
fresh-waterlakes from selected sources at the boundary
of the lake area (fig. 1), which had anannual average
dissolved-solids concentration of 900 ppm orless. The
volumes shown have beenadjusted toallow forexisting
downstream use. During the water years 1960, 1961,
and 1964 the volume of inflow ranged from 300,000
acre-feet of water containing about 800 ppm of dis-
solved solids in 1961 to about 1,000,000 acre-feet
containing about 500 ppm in 1964. Comparison of the
quality of the water at the boundary of the lake area
(table 13) with water at the lakeshore (table 12) indi-
cates a deterioration in chemical quality when water
passes through the intervening marshlands. Therefore,
selection of inflow at the boundary of the lake area is
an important part of this two-lake proposal.

The volume and quality of water available are impor-
tant considerations for any system used to supply a
fresh-water lake, However, the water quality of in-
flow to a lake does not represent the water quality to
be expected in the lake. The waterquality of the lake
will be determined by the interplay of climatic differ-
ences, ground-water inflow, upstream developments,
and water management.

SUMMARY AND CONCLUSIONS

Inflow to Great Salt Lake is difficult tomeasure at its
point of contact with brine in the lake because the lake
stage fluctuates continually with season andwind. Al-
so, as inflow crosses the wide band of mud and sand
surrounding the lake, itis not contained in well-defined
channels. Therefore, inflow reaching Great Salt Lake
during the 1964 water year was defined as that flow
crossing the lakeshore and discharging onto the flats
surrounding the lake.

The study conducted during the 1960 and 1961 water
years was limited to interpreting data collected at sites
upstream from the lakeshore and, therefore, that study
only defined flow reaching the lake area. More de-
tailed data were obtained during the 1964 water year,
both at sites used during the 1960-61 study and at
pointsclose to the lakeshore. The 1964 dataon inflow
to the lake area and to the lakeshore permitted esti-
mates of inflow to the lake (at the lakeshore) to be
made for the 1960 and 1961 water years. The volume
of water reaching the lake area during the 3 years of
study was about the same as that reaching the lake-
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shore, but the dissolved-solids content of the water
reaching the lakeshore was much greater.

During the 1964 water year, which was probably rep-
resentative of the average inflow conditions during the
period 1934-64, about 1,800,000 acre-feet of water
containing about 2,200,000 tons of dissolved solids
entered the lake area and about 1,700,000 acre-feet
of water containing about 3,500,000 tons of dissolved
solids passed the lakeshore. During the 1961 water
year, which was representative of the lowest recorded
inflow conditions, about 800,000 acre-feet of water
containing about 1,500,000 tons of dissolved solids
entered the lake area and about 800,000 acre-feet of
water containing about 2,200,000 tons of dissolved
solids passed the lakeshore.

The Bear River drainage system contributed more than
50 percent of the water and about 40 percent of the
dissolved solids that entered Great Salt Lake during
the 1964 wateryear. The Weber River drainage system
contributed the second largest volume of water, but
the Jordan River drainage system and the springs and
streams drainage system were, respectively, the sec-
ond and third largest contributors of dissolved solids.
The volume of water from the Davis County drainage
system was about three-fourths as large as that from
the springs and streams, but the dissolved-solids
load was only about one-twentieth of their load.

With the exception of water from the Weber River and
Davis Countydrainage systems, which was of the cal-
cium sodium bicarbonate type, water crossing the
lakeshore contained mostly sodium and chloride ions.

Much of the water entering Great Salt Lake is suitable
for irrigation or meets the inorganic chemical standards
recommended by the U.S. Public Health Service (1962)
for drinking water. Waterin the Bear Riverat Corinne
met Public Health Service standards for drinking water
supply 12 percent of the time, and water in the Weber
River near Plain City met the standards 84 percent of
the time. More than 90 percent of the flow during the
1964 water year at the Bear River at Corinne, Weber
River at Plain City, and Jordan River at Cudahy Lane,
near Salt Lake City was suitable for irrigation.

A proposed fresh-water lake east of a line between
Antelope Island and Promontory Point, which would be
supplied from selected sources of inflow at the boundary
of the lake area, would have had an estimated 300,000
to 1,000,000 acre-feet of water available to it during
the water years 1961 and 1964, respectively. This
inflow would have had an estimated dissolved-solids
content of 800 and 500 ppm, respectively.

In order to provide data from which a long-term esti-
mate of loads entering the Great Salt Lake could be
computed, the following additional work is needed:
1. During periods of low and average stream-

flow, a more detailed study should be made

of the surface-water inflow from the Weber

River, Davis County, and springs and

streams drainage systems in order torefine

the inflow estimates given in this report.

































