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the aegis of the College of Mines and Mineral Industries, University of
Utah.

The Utah code, Annotated, 1953 Replacement Volume 5, Chapter 36, 53-36-2, provides
that the Utah Geological and Mineralogical Survey “shall have for its objects’:

1. “The collection and distribution of reliable information regarding the
mineral resources of the State.

2. "The survey of the geological formations of the State with special ref-
erence to their economic contents, values and uses, such as: the ores of the
various metals, coal, oil-shale, hydro-carbons, oil, gas, industrial clays, cement
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mineral fertilizers, asphalt, bitumen, structural materials, road-making ma-
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in the judgment of the Board of Regents, should come within the field of the
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preparation, publication, and distribution of reports and bulletins embodying
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and bulletins embodying the results of the work of the Survey. The collection
and establishment of exhibits of the mineral resources of Utah.

7. “Any income from the sale of maps and reports or from gifts or from
other sources for the Survey shall be turned over to the State Treasurer and
~redited by him to a fund to be known as the Survey Fund to be used under
the direction of the Director of the Survey for publication of maps, bulletins
or other reports of investigation of the Geological and Mineralogical Survey.”

The Utah Geological and Mineralogical Survey publishes maps, bulletins,
circulars, and two series of special reports: Water-Resources Bulletins
and Special Studies. These can be obtained from the Survey office.
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UTAH GEOLOGICAL AND MINERALOGICAL SURVEY
103 Civil Engineering Building
University of Utah
Salt Lake City 12, Utah

DIRECTORS :

William P. Hewitt, 1961-
Arthur L. Crawford, 1949-1961



WATER-RESOURCES BULLETIN 3 — PART I

DISSOLVED-MINERAL INFLOW TO
GREAT SALT LAKE AND CHEMICAL
CHARACTERISTICS OF THE
SALT LAKE BRINE

PART I: SELECTED HYDROLOGIC DATA

by D. C. Hahl and C. G. Mitchell
U.S. Geological Survey

View toward Fremont Island from Francis Peak showing

Antelope Island and Promontory Point. (D. C. Hahl, 1963)

WATER-RESOURCES BULLETIN 3 — PART 1 PRICE $1.75 OCTOBER 1963

UTAH GEOLOGICAL AND MINERALOGICAL SURVEY



UNIVERSITY OF UTAH
A. Ray Olpin, Ph.D., President

BOARD OF REGENTS

Royden G. Derrick
Carvel Mattsson
Reed W. Brinton
Wilford M. Burton
Wilford W. Clyde
John A. Dickson
Richard L. Evans
Leland B. Flint
Mitchell Melich
Blanche T. Miner
Bryant Stringham
A. Ray Olpin
Lamont F. Toronto
Glen M. Hatch
George S. Eccles

Rulon L. Bradley

Chairman

Vice Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

President, Univ. of Utah, Ex-officio Member
Secretary of State, Ex-officio Member
Alumni Assoc., Ex-officio Member
Treasurer

Secretary

UTAH GEOLOGICAL AND MINERALOGICAL SURVEY

ADVISORY BOARD

John M. Ehrhorn, Chairman

Carl J. Christensen
Ballard H. Clemmons
R. La Vaun Cox
Armand J. Eardley
Lowell S. Hilpert
Lehi F. Hintze
Walker Kennedy

Ezra C. Knowlton
Elwood I. Lentz

E. Jay Mayhew
William T. Nightingale
John C. Osmond
Dean F. Peterson
Miles P. Romney
Richard S. Stone
Alvin J. Thuli

James W. Wade

J. Stewart Williams

STAFF

william P. Hewitt

Arthur L. Crawford
Robert E. Cohenour
Jan B. King

Linda V. Robinett

U.S. Smelting, Refining, & Mining Co.
University of Utah

U.S. Bureau of Mines

Utah Petroleum Council

University of Utah

U.S. Geological Survey

Brigham Young University

Liberty Fuel Co, Utah-Wyo. Coal Oper. AssocC.
Utah Sand and Gravel Products Corp.
Western Phosphates Inc.

Apex Exploration Co.

Mountain Fuel Supply Co, R.M.O.G.A.
Consulting Geologist, I.A.P.G.

Utah State University

Utah Mining Association

U.S. Steel Corporation

Kennecott Copper Corp., A.I.M.E.
Retired

Utah State University

Director

Assistant Director
Research Geologist
Office Manager
Bookkeeper



CONTENTS

INTRODUCTION ........ e r et es sttt sttt e e eesee 5
REFERENCES ...t inennnnnnens B 4
ILLUSTRATION
Plate 1. Map of the Great Salt Lake basin showing water-
quality sampling SiteS .. ve vt enevnn. e .. Pocket
TABLES

Table 1. Chemical analyses of surface water in the Bear
River basin and Blue Creek valley ....vvenunnn.. 8

2. Chemical analyses of surface water in the Weber
River basin, Utah ...... ettt ettt 16

3. Chemical analyses of surface water draining the
area between the Weber and the Jordan River
basins, Utah vvviinniiini e i iee e e 23

4. Chemical analyses of surface water in the Jordan
River basin, Utah .....viini i, 27

5. Chemical analyses of water from springs around
the shore of Great Salt Lake and on Antelope
Island, Utah......... et e ettt 32

6. Chemical analyses of water from drains and
sewage canals along the southeast shore of

Great Salt lake, Utah.vv.veen.... e e et e 36

7. Chemical analyses of water from Great Salt Lake,

Utaheo oo v v ... C s e et et e e e et ettt 38



DISSOLVED-MINERAL INFLOW TO
GREAT SALT LAKE AND CHEMICAL
CHARACTERISTICS OF THE
SALT LAKE BRINE

PART I: SELECTED HYDROLOGIC DATA

by D. C. Hahl and C. G. Mitchell
U.S. Geological Survey

INTRODUCTION

This report presents the data collected for a study of the dissolved-
mineral load contributed by surficial sources to Great Salt Lake, Utah.
The study was conducted by the U.S. Geological Surveyin cooperation
with the University of Utah during the period from July 1959 through
June 1962, and is part of an overall investigation of the Great Salt
Lake basin by the University. Financial support for the study was
provided by the U.S. Geological Survey and by the University of Utah
Research Fund and Uniform School Fund. Some of the data presented
in this report were obtained as part of cooperative programs between
the Geological Survey and other agencies.

The study was conducted under the immediate supervision of J. G.
Connor (to July 1961) andR. H. Langford (from August 1961), district
chemists in charge of water-quality investigations in Utah by the U.S.
Geological Survey. A. J. Eardley, Dean, College of Mines and Min-
eral Industries, University of Utah, represented the University in Lthe
cooperative study and in review of the findings. Personnel of other
Geological Survey offices in Salt Lake City and Logan, Utah, aided
in the collection of samples and provided water-discharge data. The
sampling program in the lower Bear River was carried out by personnel
of the Bureau of Sport Fisheries and Wildlife, U.S. Department of the
Interior. Local observers sampled the lower Jordan River and the Weber
River at Gateway.

The basic data were obtained to define the chemical composition of
streams, drains, and springs discharging into the Great Salt Lake area
and to define the chemical composition of the lake brine itself. Most
of the data includedin this report were obtained during a period when
inflow to the lake was low and when the water surface of Great Salt
Lake was at or near its lowest recorded level. The basic data are
grouped in seven tables; each table includes data for several sources
within the unit represented by the table. Mean daily discharges are
givenfor sampling sites located at or near gaging stations, and meas -
urements of instantaneous discharge or estimates of discharge are
givenfor other sampling sites. For analyses of samples of lake brine
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collected south of the railroad fill, the stage of Great Salt Lake is
reported to the nearest 0.05 foot based on records collected at the
Salt Lake Co. Boat Harbor. Lake stage is not reported for analyses
of samples collected north of the railroad fill because of suspected

differences in water-surface elevation between the two parts of the
lake. The location of each sampling site is reported to the nearest

section and is keyed by number to the map on Plate 1.

The criteria used in collecting the samples included: 1) selection of
sampling sites to insure adequate mixing of upstream tributary waters
at the sampling section, 2)selection of the mostrepresentative sam-
pling pointwithregard to the stream cross section, and 3} scheduling
the sampling frequency to ascertain accurately the yearly average
concentration.

Each sample was analyzedaccording to methods commonly used by the
Geological Survey (Rainwater and Thatcher, 1960). Iodide was deter-
mined by a modification of the method of Rossum and Villarrus (1960).
Density was determined if the specific conductance exceeded 10,000
micromhos. Great Salt Lake brine samples were diluted with distilled
water prior to analysis.

Weighted-average analyscs shown for sitecs where comprehensive in-
vestigations were conducted were calculated by weighting determined
concentrations with water discharge., Correlations between specific
conductance, discharge, and concentrations of specilic dissolved
constituents were used to estimate concentrations for periods of missing
record.

Many of the terms used in the field of hydrology are defined in texts
and reports such as those by Hem (1959) and by Langbein and Iseri
(1960). However, for convenience, some of the terms used in this re-
port are defined as follows:

Cubic feet per second (cfs): A unit expressing rates of discharge.
One cubic foot per second is equal tothe discharge of a stream

ofrectangular cross section 1 foot wideand 1 foot deep, flow-
ing water an average velocity of 1 foot per second.

Density:O The mass per unit volume expressed in grams per liter at
207 C.



Dissolved solids (calculated): The sum of the concentrations in
ppm of determined constituents, bicarbonate being converted
to carbonate by dividing by 2.03 before summation.

Dissolved solids (residue on evaporation): The solids remaining
when a sampleis evaporated to dryness and heated at 180° ¢
for one hour. This may include some water of hydration.

Great Salt Lake area: That area occupied by the lake body and its
surrounding shore, the outer perimeter of which is marked
generally by the closest sampling points to the lake on the
lake's tributaries.

Parts per million (ppm): The unit expressing the concentration of
constituents on a weight-to-weight basis, usually in milli-
grams of constituent per kilogram of solution. For waters of
low mineralization the unit is nearly equal to milligrams of
constituent per liter of solution.

Specific conductance: Ameasure of the ability of a water to conduct
an electrical cufrent expressed in micromhos per centimeter
at25° C. Specific conductance is directlyrelated to the con-
centration of ions in solutionandcan beused as an empirical
measure of the dissolved-solids content of a water.

Weighted average: The water discharge-weighted average concen-
tration for the water year. It is computed by summing the
products obtained by multiplying each individual determined
concentration by the fraction of the annual water discharge
represented by that determined concentration.

REFERENCES
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UTAH GEOLOGICAL AND
MINERALOGICAL SURVEY
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MAP OF GREAT SALT LAKE BASIN SHOWING WATER-QUALITY SAA
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® Sampling site, number refers to site number in tables of basic data, ‘
10 o 10 20 mites \
Lo v b gl 1 J

scale

Bose adaopted from Sectional Aeronovtical Chorts

by the U.S.Coast ond Geodetic Survey M A P OF G R E A T S A L T
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