% What About This

Great Salt Lake

UTAH

LAKE LOCATION is within the Salt Lake Basin, in
the northeast corner of the Great Basin and within
North America’s Basin & Range Province. The lake
lies upon a trench filled with up to two miles of sed-
iments accumulated over millions of years. It is the
sixth largest lake in the US and fourth largest terminal
lake in the world. It is the Western Hemisphere’s larg-
est saline lake, fourth largest worldwide.

LAKE SIZE at 4200 feet surface elevation is approxi-
mately 75 miles long and 30 miles wide, with 335 miles
of shoreline. It occupies 1,680 square miles, or one
million acres, and contains 15.4 million acre-feet, or
five trillion gallons of water. Lake depth averages 13
feet, with the deepest part just over 30 feet. During
the past 150 years Great Salt Lake’s size has fluctuated
between 915 and 2425 square miles. 37% of the lake
area lies in Gunnison Bay, which is the “North Arm”
defined as the lake region west of Promontory Point,
north of the UPRR northern causeway. The remaining
63% of the lake area is comprised of Gilbert Bay
(sometimes loosely referred to as the “South Arm”),
Bear River Bay and Farmington Bay.

THE GREAT SALT LAKE WATERSHED presently
drains 21,540 square miles in parts of three states.
An average annual inflow of 2.9 million acre-feet is
primarily from the Bear (40%), Weber-Ogden (13%),
and Jordan (13%) Rivers, supplemented by internal
springs (3%) and direct precipitation (31%). 95% of
all stream inflow enters, and because of the UPRR
northern causeway is largely confined to, regions south
and east of Promontory Point.

THE UNION PACIFIC RAILROAD NORTHERN
CAUSEWAY is a 21 mile east-west rockfill structure
built in 1959 to serve as a railroad shortcut. With only
two built-in 15" culverts plus a 290" shallow flood-
release breach added in 1984, this causeway inhibits
water and nutrient exchange. It also accounts for dif-
ferences in both surface elevation and salinity between
the North and South portions of the lake.

LAKE SALINITY results from transportation of
minerals contained in water entering the basin. Water
is constantly evaporating, but minerals remain trapped.

Great Salt Lake?

II. Physical Features

Salinity is 8—13% in Gilbert Bay, in a generally down-
ward trend from since 1995. Salinity in Gunnison Bay
(the “North Arm”) remains fairly stable at 27-28%.
Due to causeway constrictions, Bear River and Farm-
ington Bays usually fluctuate between 3 and 6%.

LAKE LEVEL has varied historically from a record
low (4191 ft.) in 1963 to record highs (nearly 4212 ft.)
in 1873 and 1987. The lake may have reached up to
4217 teet around 1700 AD. The size of Great Salt Lake
atany time results from the equilibrium between water
input (+) and evaporation (—). A self-adjusting mecha-
nism exists whereby lowering lake levels cause progres-
sively diminished water loss from evaporation, both
because of the reduced surface area and the lowered
evaporation rate of saline water. Conversely, water loss
through evaporation increases disproportionately as
the lake’s surface area increases and salinity decreases.
The lake’s typical evaporation rate is estimated to be
approximately 2.9 million acre-feet, or nearly 4 feet
of depth, per year. Diversions and development on
the lake’s tributary system have reduced the average
lake level several feet in the past 150 years.

LAKE BONNEVILLE was the fresh water prede-
cessor to Great Salt Lake, 29,000-14,600 years ago.
Roughly 19,000 years ago its size peaked at 346 miles
long, 145 miles wide and 1,230 feet deep. At that time
Bonneville occupied over 20,000 square miles of what
are now western Utah and parts of Idaho and Nevada.
17,300 years ago, outpouring from a break at its north-
eastern edge—an area now known as Red Rock Pass
in Idaho—lowered the lake by nearly 400 feet (Provo
Level). Subsequent periods of drier climate caused the
lake to further shrink in stages now revealed as ter-
races on hills and mountains surrounding the Salt Lake
Basin. Four major shoreline elevations are, in order
of creation: Stansbury Level (4445 ft.), Bonneville
Level (5250 ft.), Provo Level (4870 ft.), and Gilbert
Level (4275 ft.). Because of “crustal rebound,” both
the Bonneville and Provo shorelines today appear at
higher elevations in central parts of the lake basin
than around the edges. Today’s Great Salt Lake is a
Bonneville remnant, in fluctuating existence for the
past 14,000 years.
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ISLANDS OF GREAT SALT LAKE include from
largest to smallest (with acreage): Antelope (23,175),
Stansbury (22,314), Fremont (2,945), Carrington
(1,767), Gunnison (163), Dolphin (60), Hat (or Bird,
22), Badger (6), Cub (1), Egg (<1) White Rock (<1),
Strong’s Knob (<1), and Black Rock (<1). The first
four have historically served as livestock ranges, the
first three plus Gunnison have also served as homes
to settlers. Gunnison, Hat, Egg and White Rock are
particularly important bird nesting sites.

OOIDS AND OOLITIC SAND are names given
to the tiny pearl-like particles that make up many
of the lake’s beaches. High salt concentrations com-
bined with warm water and wave action result in a
process of “reverse solubility,” whereupon chemicals
precipitate out of solution around small mineral or
organic nuclei. This concretion process continues to
build the off-white ooids. Ooids sometimes bond with
carbonates of calcium and magnesium to form rock

called aragonite (CaCO,).

WEST DESERT PUMPS are located near Hogup
Ridge, about 12 miles west of Lakeside. Activated
in 1987 in response to rising lake levels, the pump-
ing station was built in 9-1/2 months at a cost of
$71,700,000. Three pumps with 10 ft. diameter im-
pellers are each powered by a 16 cylinder natural gas
powered engine. Pump output reaches a combined
1.2-1.6 million gallons/minute into a 4.2 mile outlet
canal. Between April 1987 and June 1989, 2.7 million
acre feet of water were discharged into Newfoundland
Evaporation Basin, creating a 320,000 acre “lake” 500
square miles in size with an average depth of 2.5 feet.
During this process, 700 million tons of lake salt were
ultimately transferred to the West Desert. The pumps
are served by 25 miles of dikes, a 37 mile natural gas
pipeline and a ten mile access road. The pumps are not
operating at this time. Great Salt Lake otherwise out-
flows naturally into the West Desert at approximately
4215 feet, an elevation higher than present airport
runways and other roads and developments.

GREAT SALT CHEMISTRY includes 15 natural
salts, such as chlorides and sulfates of sodium, mag-
nesium, potassium, and calcium. On any given day,
nearly 4-1/2 billion tons of different lake salts are
in solution. In an average year, 2.2 Million additional
tons of dissolved minerals flow into the lake —the
equivalent of 70,000 railroad boxcars.

WATER TEMPERATURES in Great Salt Lake gen-
erally range, in degrees Fahrenheit, between the upper
207s in January to near 80° during late summer.

MINERAL EXTRACTION at Great Salt Lake is
conducted by six mining companies, extracting nearly
two million tons of chemicals per year. To get the
chemicals out of the lake, water is removed from diked
ponds by evaporation, which on a hot summer’s day
occurs at the rate of 200 tons of water per minute.
There are over 85,000 acres of diked evaporation
ponds in Great Salt Lake—comprising an area twice
that of San Francisco. The lake contains 32 mineable
minerals. Potassium Sulfate (IK,SO,) is one of the more
profitable minerals, shipped domestically and abroad
for fertilizers. Other mined minerals include Comzmon
Salt (NaCl), used for cattle feed, food processing, water
softeners, highway salt; Magnesinm Chloride (MgCl),
used for highway de-icing, road dust suppression, in-
dustrial use; Magnesinm Metal (Mg), used for lightweight
structural metal alloys, flares, pharmaceuticals; Chlorine
Gas (Cl), used for bleaches, water treatment; Sodium
Sulfate (NaSO),), used for paper production, glass,
ceramics, detergents; and Caleium Sulfate or gypsum
(CaSO,), used for plasters, wallboard, fertilizers. O/
extraction has been minimal, with none occurring now.
Sand and grave/ are mined at numerous locations, par-
ticularly along the remnant deltas and Provo Shoreline
of ancient Lake Bonneville.
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To learn more about Great Salt Lake, and for a listing
of publications from which nuch of this information was
derived, please see our Resource List.
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