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Water Resources of Sweetwater County, Wyoming

By Jon P. Mason and Kirk A. Miller

Abstract

Sweetwater County is located in the southwestern part of
Wyoming and is the largest county in the State. A study to
quantify the availability and describe the chemical quality of
surface-water and ground-water resources in Sweetwater
County was conducted by the U.S. Geological Survey in coop-
eration with the Wyoming State Engineer’s Office. Most of the
county has an arid climate. For this reason a large amount of the
flow in perennial streams within the county is derived from out-
side the county. Likewise, much of the ground-water recharge
to aquifers within the county is from flows into the county, and
occurs slowly. Surface-water data were not collected as part of
the study. Evaluations of streamflow and stream-water quality
were limited to analyses of historical data and descriptions of
previous investigations. Forty-six new ground-water-quality
samples were collected as part of the study and the results from
an additional 782 historical ground-water-quality samples were
reviewed. Available hydrogeologic characteristics for various
aquifers throughout the county also are described.

Flow characteristics of streams in Sweetwater County vary
substantially depending on regional and local basin characteris-
tics and anthropogenic factors. Because precipitation amounts
in the county are small, most streams in the county are ephem-
eral, flowing only as a result of regional or local rainfall or
snowmelt runoff. Flows in perennial streams in the county gen-
erally are a result of snowmelt runoff in the mountainous head-
water areas to the north, west, and south of the county. Flow
characteristics of most perennial streams are altered substan-
tially by diversions and regulation.

Water-quality characteristics of selected streams in and
near Sweetwater County during water years 1974 through 1983
were variable. Concentrations of dissolved constituents, sus-
pended sediment, and bacteria generally were smallest at sites
on the Green River because of resistant geologic units,
increased vegetative cover, large diluting streamflows, and
large reservoirs. Concentrations of dissolved constituents, sus-
pended sediment, and bacteria generally were largest at sites in
the Big Sandy River and Bitter Creek Basins. Some nutrient
concentrations and bacteria counts exceeded various State and
Federal water-quality criteria. Historical and recent anthropo-

genic activities contributed to natural sources of many dis-
solved constituents and suspended sediment.

Both water-table and artesian conditions occur in aquifers
within the county. Shallow ground water is available through-
out the county, although much of it is only marginally suitable
or is unsuitable for domestic and irrigation uses mainly because
of high total dissolved solids (TDS) concentrations. Suitable
ground water for livestock use can be found in most areas of the
county. Ground-water quality tends to deteriorate with increas-
ing distance from recharge areas and with increasing depth
below land surface. Ground water from depths of greater than
a few thousand feet tends to have TDS concentrations that make
it moderately saline to briny. In some areas even shallow
ground water has moderately saline TDS concentrations. Spe-
cific constituents in parts of some aquifers in the county occur
in relatively high concentrations when compared to U.S. Envi-
ronmental Protection Agency drinking-water standards. Rela-
tively high concentrations of sulfate, fluoride, boron, iron, and
manganese were found in several aquifers. Many ground-water
samples from the Battle Spring aquifer in the Great Divide
Structural Basin had high radionuclide concentrations.

The estimated mean daily water use in Sweetwater County
in 2000 was 170.73 million gallons per day. Irrigation was the
largest single use of water in the county with an estimated mean
use of more than 92 million gallons per day. Surface water irri-
gation accounted for nearly 90 percent of the total irrigation
water used in 2000. Although ground water is used to a much
lesser extent than surface water, in many areas of the county it
is the only source of water available.

Introduction

Sweetwater County covers 10,492 square miles (mi%) and
is the largest county in Wyoming. It was the third most popu-
lated county in Wyoming in the 2000 census with a population
of 37,613 (U.S. Census Bureau, 2003). Located in the south-
western part of the State (fig. 1), Sweetwater County includes
parts of three major structural basins and one area of uplift.
Much of the western one-third of the county is occupied by the
southeastern part of the Green River Structural Basin. The
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northeastern part of the county contains most of the Great
Divide Structural Basin, and the southeastern part of the county
includes most of the Washakie Structural Basin. The Wamsut-
ter Arch separates the Great Divide Structural Basin from the
Washakie Structural Basin. The Green River Structural Basin
is separated from the Great Divide and Washakie Structural
Basins by the Rock Springs Uplift (pl. 1; fig. 1).

The Continental Divide occurs east and north of Sweetwa-
ter County except where it splits around the Great Divide Basin,
and in two small areas in the northeast part of the county
(fig. 2). There is no surface flow of water out of the closed
basin. Most of the remaining area of the county outside of the
Great Divide Basin drains into the Green River, which is part of
the Upper Colorado River drainage system. Two small areas in
the northeast part of the county drain into the Sweetwater River
and are part of the Missouri River drainage system (fig. 2).

Most of the approximately 98 percent of the county that is
vegetated is used for livestock grazing. These areas also sup-
port a large population of wild herbivores including pronghorn,
deer, elk, and moose and large numbers of feral horses. About
68 percent of the land in the county is public domain adminis-
tered by the Bureau of Land Management. Major industries in
the county include agriculture, trona mining and processing,
surface coal mining and power generation, oil and gas produc-
tion, and fertilizer production.

The largest population centers in Sweetwater County are
the cities of Rock Springs (population 18,708) and Green River
(population 11,808) (U.S. Census Bureau, 2003), These two
cities, which are supplied by water from the Green River,
include more than 80 percent of the county’s population. Most
smaller municipalities in the county rely on ground water for
their public water supply. The communities of Bairoil, Point of
Rocks, Superior, and Wamsutter all use ground water, whereas
the town of Granger uses surface water (pl. 1).

Although Sweetwater County’s population decreased by
3.1 percent between 1990 and 2000 (U.S. Census Bureau,
2003), the demand for water is expected to increase in the
county. Extraction of the county’s abundant natural resources
commonly requires large quantities of water. Major uses of
water in the extraction industry include water used for drilling
fluid, secondary recovery of oil, solution mining of trona, and
dust control. Water also is produced in mine dewatering. A
new industry based on the extraction of methane from coal, also
known as coalbed-methane (CBM) extraction, is just beginning
to be developed in the county. CBM extraction requires dewa-
tering of coal deposits in order to release methane gas. Abun-
dant coal deposits in the county make widespread CBM devel-
opment a possibility.

Increased water development has the potential to affect the
quantity and quality of water resources in Sweetwater County.
To address this concern, the U.S. Geological Survey (USGS)
conducted a study in cooperation with the Wyoming State Engi-
neer’s Office to describe and quantify the water resources of
Sweetwater County. Results of this study will aid water-
resource managers in future development of the county’s water
resources.

Purpose and Scope

The purpose of this report is to describe the availability and
chemical quality of surface-water and ground-water resources
in Sweetwater County. This report is one in a series of reports
on the water resources of Wyoming counties.

Characteristics of surface-water resources of Sweetwater
County described in this report include the flow and quality of
water in streams. Flow and water-quality data are described for
the purposes of characterizing temporal variability at specific
sites, as well as the general spatial variability of streamflows in
the county. Descriptions include statistics of annual, monthly,
peak, and low flows for selected USGS streamflow-gaging sta-
tions. Water-quality characteristics of streams are described by
summaries of daily and periodic samples of physical properties,
dissolved solids, major ions, nutrients, suspended sediment, and
bacteria collected from selected USGS sites. Other surface-
water resources described in this report include large reservoirs
and their relation to the flow and quality of water in streams.
Surface-water data were not collected as part of this study; thus,
descriptions of streamflow and stream-water quality are limited
to analyses of historical data collected as part of other programs
and summaries of previous analyses in other publications.
Because few surface-water data are available and because many
streams flow into Sweetwater County from surrounding areas,
data from sites outside the county were included.

Characteristic of ground-water resources of Sweetwater
County described in this report include ground-water recharge,
discharge, and water quality. The ground-water resources are
discussed mainly in terms of hydrogeologic units. The extent
and composition of the hydrogeologic units also are described
in the report. Existing water quality, quantity, availability, and
hydraulic data were compiled and analyzed from numerous
sources. In addition, new ground-water quality data were col-
lected as part of this study during the spring and fall of 2002 to
fill gaps in the existing data. Comparisons of major ion and
selected trace-element concentrations are made between
selected hydrogeologic units.

Previous Investigations

The water resources of the Upper Green River Basin have
been the subject of several previous investigations. This section
lists selected investigations related to the characterization of the
surface-water and ground-water resources of Sweetwater
County. The listing is not intended to be a complete summary
of all previous investigations.

Surface-water investigations of the streams in and near
Sweetwater County began as early as the 19t century. The
famed expedition of the Green River by Major John Wesley
Powell began at Green River, Wyoming in 1869. The Green
River Basin has been included in summaries of the water
resources of the Colorado River Basin (for example, La Rue,
1916). One of the earlier comprehensive summaries of the
water resources of the Upper Green River Basin was presented
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Figure 1. Location of study area, Sweetwater County, Wyoming.
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by Wooley (1930). The purpose of that report was to describe
the available water supplies and ancillary information in the
context of planning for their beneficial uses. Included are
descriptions of early water uses and potential land-use suitabil-
ity. Torns and others (1965) presented a similar summary with
data collected through water year 1957. In response to large-
scale mineral development, Lowham and others (1976) pre-
sented a detailed plan to summarize, interpret, and monitor the
water resources in the Green River and Great Divide Basins of
Wyoming. Studies of small basins—Separation Creek (Larson
and Zimmerman, 1981) and Salt Wells Creek (Lowham and
others, 1982)—described streamflow and water-quality charac-
teristics of two typical plains streams in southwestern Wyo-
ming. Lowham and others (1985) later summarized the water
resources of the area in the context of basin characteristics as
part of an investigation of the Rocky Mountain Coal Province.

Flow characteristics of streams in and near Sweetwater
County have been described in previous investigations.
Lowham (1982) developed regional relations for the Green
River Basin for estimating the hydraulic characteristics of
width, depth, cross-sectional area, and velocity from stream-
flow data. The relations were developed from current-meter
measurements at streamflow-gaging stations. Dye tracing was
used to verify and refine the relations specific to velocity.
Peterson (1988) computed statistics of daily, monthly, annual,
low, and high flow for gaging stations in western Wyoming.

Water-quality characteristics of streams in and near Sweet-
water County have been described in previous investigations.
Specifically, many previous investigations focused on
dissolved-solids concentrations, loads, and yields in the Green
River Basin in response to salinity concerns in the Colorado
River Basin. Madison and Waddell (1973) assessed dissolved-
solids concentrations and flux of surface water in the Flaming
Gorge Reservoir area. Bolke and Waddell (1975) and Bolke
(1979) confirmed and refined the findings of Madison and
Waddell (1973). DeLong (1977) developed site specific multi-
ple regression models for estimating daily concentrations of
dissolved major ions using daily values of streamflow and
monthly samples of water quality. DeLLong and Wells (1988)
developed a method to determine mean dissolved-solids yield
contributed by small ephemeral and intermittent streams in the
Green River Basin. Warner and others (1985) estimated the
contribution of ground water to the salinity of streamflow in the
Upper Colorado River Basin. For the Upper Green River Basin,
a comparison of estimated base-flow salt load with estimated
total salt load indicated that about 30 percent of the total annual
load and 27 percent of the total annual discharge is from
ground-water sources. The Big Sandy River contributed about
26 percent of the total base-flow salt load and 4 percent of the
total base-flow discharge.

Nutrients and eutrophication, sediment, and other water-
quality characteristics of surface waters in and near Sweetwater
County also have been described in previous investigations.
Bolke (1979) observed a massive algal bloom in Flaming Gorge
Reservoir during September 1975. DeLong (1986) described
phosphorus flux in the Green River Basin and noted the reten-
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tion of phosphorus by Fontenelle and Flaming Gorge Reser-
voirs. Sediment flux has been the subject of previous investiga-
tions related to existing and planned development in the region.
Kircher (1982) described sediment flux and source areas in the
Big Sandy River Basin. Ringen (1984) developed regression
equations relating suspended-sediment concentration to stream-
flow at 35 sites in the Green River Basin.

Previous investigations also have focused on trends in
flow and quality of streams in and near Sweetwater County.
Stockton and Jacoby (1976) reconstructed long-term stream-
flow records from tree-ring data for the Upper Colorado River
Basin. Trends in flow were investigated and surface-water sup-
plies analyzed in the context of the 1922 Colorado River Com-
pact and future basin development. In the Green River Basin,
streamflow records were reconstructed for a site on the Green
River upstream (north) from Sweetwater County. Liebermann
and others (1989) investigated characteristics and trends of
streamflow and dissolved solids in the Upper Colorado River
Basin. They noted that Fontenelle and Flaming Gorge Reser-
voirs were primary factors affecting streamflow and dissolved-
solids concentrations and loads in the Upper Green River Basin
and that irrigation return flows in the Big Sandy River Basin
substantially increased annual dissolved-solids loads. Vaill and
Butler (1999) completed a similar analysis using different sta-
tistical methods and additional years of streamflow and water-
quality data.

Several previous ground-water investigations have been
completed for specific areas within Sweetwater County as well.
Results from the following list of studies are discussed in detail
in this report. Two of the most comprehensive early ground-
water studies completed in the area are the USGS hydrologic
investigations atlas by Welder and McGreevy (1966) which
described ground-water occurrence and quality in the Great
Divide and Washakie Structural Basins, and the hydrologic
investigations atlas by Welder (1968) which described ground-
water occurrence and quality in the Green River Structural
Basin. Ahern and others (1981) described the occurrence and
characteristics of ground water in the Green River Structural
Basin. Collentine and others (1981) described the occurrence
and characteristics of ground water in the Great Divide and
Washakie Structural Basins.

Several ground-water reports have been completed for the
Upper Colorado River Basin (which includes most of Sweetwa-
ter County) as part of the USGS Regional Aquifer System Anal-
ysis (RASA) program. The RASA program was started in 1977
to provide quantitative regional assessments of ground-water
resources. Freethey and Cordy (1991) described the geohydrol-
ogy of Mesozoic rocks in the Upper Colorado River Basin.
Martin (1996) described the geohydrology of Tertiary rocks in
the Green River Structural Basin. Naftz (1996) described the
geochemistry of selected Tertiary rocks in the Upper Colorado
River Basin. Glover and others (1998) described the geohydrol-
ogy of Tertiary rocks in the Upper Colorado River Basin.
Geldon (2003) described hydrologic properties and ground-
water flow systems in Paleozoic rocks in the Upper Colorado
River Basin.
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Description of Study Area

Physiography, climate, and geology are directly related to
the availability and quality of water resources within Sweetwa-
ter County. Physiography affects the movement of both surface
water and ground water in the county, while climate affects the
water budget. The complex geologic past of the county that has
resulted in the accumulation of abundant natural resources such
as coal, oil, natural gas, uranium, and soda ash also influences
the movement and quality of surface water and ground water.

Physiography

Sweetwater County is located in the Wyoming Basin
Physiographic Province of the Rocky Mountain Region (Raisz,
1972). Dominant physiographic features in the county are the
Green River, Great Divide, and Washakie Structural Basins,
and the Rock Springs Uplift (pl. 1). A structural basin is a
region where the earth’s crust forms a depression. Often times
the depression is filled by sediments that were deposited after
the basin formed, in which case the surface expression of the
basin is subdued. The Great Divide Structural Basin is an
example where this occurred. A structural uplift is a high area
in the earth’s crust that forms a dome or an arch. The Rock
Springs Uplift is a major structural uplift that separates the
Green River Structural Basin from the Great Divide and
Washakie Structural Basins (pl. 1). The Wamsutter Arch is a
minor structural uplift that separates the Great Divide and
Washakie Structural Basins (pl. 1).

Another way to classify landforms in the county is by
drainage system boundaries. Drainage system boundaries
reflect the surface expression of topography. As previously
noted, the surface expression of topography is often different
than the subsurface structure of the earth’s crust. The three pri-

mary regional drainage systems in the county are the Upper
Green River, Great Divide, and White-Yampa drainage basins
(Seaber and others, 1987). Even though two of the drainage
systems share their names with associated structural basins, the
drainage boundaries are substantially different from the struc-
tural boundaries (pl. 1; fig. 2). The most notable differences
between the structural and drainage boundaries are inclusion of
the Rock Springs Uplift and western Washakie Structural Basin
in the Upper Green River drainage basin, and inclusion of the
Wamsutter Arch in the Great Divide drainage basin. The
Washakie Structural Basin is divided into the Upper Green
River (western one-half) and White-Yampa drainage (eastern
one-half) basins. The two different classification schemes have
the potential to cause confusion, as some names are shared
between the two. Both classification schemes are important for
describing different aspects of the county’s water resources.
The drainage system classification is more useful when describ-
ing surface-water resources, whereas the structural classifica-
tion is more useful when describing ground-water resources.

Much of the western one-third of the county is occupied by
the southeastern part of the Green River Structural Basin. In
most places the margin of the basin is marked by outward-
facing escarpments of the Green River and Wasatch Formations
(Bradley, 1964, p. A6). The surface of the basin is composed of
rocks of Tertiary age that have been dissected by the Green
River and many of its tributaries, resulting in mesas, badlands,
and dissected treeless plains. Most of the basin lies within an
altitude range of 6,000 to 7,500 feet (ft) above NGVD 29
(Welder, 1968). Flaming Gorge (pl. 1), in the southeastern cor-
ner of the basin, was formed by downcutting of the Green River
into rocks of Tertiary age.

The Great Divide Structural Basin in the northeastern part
of the county has much less clearly defined margins than the
Green River Structural Basin. Most of the basin lies within an
altitude range of 6,500 to 7,200 ft, with a mean altitude of about
6,830 ft. The central part of the basin is occupied by vast
stretches of sand dunes and playa lakes that have less than 100 ft
of relief (Welder and McGreevy, 1966). The basin is essentially
closed topographically. Precipitation generally either seeps
into the ground, evaporates, or flows into playa lakes, where
additional evaporation and seepage take place (Welder and
McGreevy, 1966).

The Washakie Structural Basin in the southeastern part of
the county is characterized by high rock rims on its north and
southwestern boundaries, and by isolated, irregularly shaped
highlands and lowlands elsewhere (pl. 1) (Welder and
McGreevy, 1966). Most of the basin in the county lies within
an altitude range of 6,500 to 7,300 ft, with a mean altitude of
about 6,960 ft. Rock strata in the basin generally dip towards
the center at an angle ranging from about 2 to 12 degrees
(Welder and McGreevy, 1966). The rims of the basin are
formed by rocks of the Green River Formation. These rocks are
considerably more resistant to erosion than those of the overly-
ing or underlying formations (Bradley, 1964, p. A7). The north-
ern margin of the basin is 600-700 ft higher than the land to the
north and is known as the DeLaney Rim (formally called Laney



Rim) (Bradley, 1964, p. A7). The western margin of the basin
is known as the Kinney Rim (pl. 1). Cherokee Ridge (located
in Colorado near the Wyoming-Colorado state line) makes up
the southern margin, and the Sierra Madre Mountains (east of
the county line) make up the eastern margin (fig. 1) (Roehler,

1973, p. 2).

The topography of the Rock Springs Uplift consists of a
central basin (Baxter Basin) and surrounding ridges and moun-
tains (pl. 1) (Welder and McGreevy, 1966). The uplift is an
anticlinal structure with an elongate shape and north-trending
major axis. Rock strata on the flanks dip generally between
3 and 15 degrees toward the adjacent structural lows (Welder
and McGreevy, 1966). Mean altitudes in the uplift are about
6,400 ft in Baxter Basin and more than 7,000 ft in the highlands
(Welder and McGreevy, 1966).

The highest point in Sweetwater County is 9,550 ft on Pine
Mountain, located in the south-central part of the county near
the Colorado border. The lowest point in the county is approx-
imately 5,880 ft in the underwater channel in Flaming Gorge
Reservoir at the Utah state line. Many minor physiographic fea-
tures also occur in the county including mountains, canyons,
mesas, rims, and badlands (pl. 1).

Climate

The climate of Sweetwater County is broadly classified by
Martner (1986) as desert and steppe (fig. 3). Areas identified as
desert generally receive less than 10 inches (in.) of precipitation
annually (Martner, 1986, p. 6) and are characterized by dryland
vegetation such as saltbush, greasewood, and desert shrub. The
areas identified as steppe are dominated by Wyoming big sage
(Artemisia tridentata) (Knight, 1990, p. 16-17). The predomi-
nance of desert shrub and sagebrush vegetation is due to low
annual precipitation and low summer precipitation. Driese and
others (1997) report a shift from grassland to shrub-dominated
communities such as Wyoming big sage as summer precipita-
tion decreases to less than 11.1 in. For the large areas of range-
land in the county, the climatic conditions alternate on an
annual basis between having cold winter temperatures, which
prevent substantial plant growth, and having summer water def-
icits. The Green River weather station averaged a short 103-day
annual frost-free period from 1915-2004, and monthly station
records of precipitation and temperature (30-year mean from
1971-2000) indicate water stress through much of the frost-free
period (fig. 4).

Mean annual precipitation in the county ranges from less
than 8 in. in the central parts of the Great Divide and Green
River Structural Basins to more than 18 in. near the summit of
Pine Mountain (fig. 5). Mean annual precipitation for Sweetwa-
ter County was estimated using spatial regression methods that
incorporated precipitation data from traditional weather stations
and high-altitude meteorological sites (Daly and others, 1994).

Precipitation also varies temporally in the county.
Weather stations at Rock Springs and Green River are less than
15 mi apart and were used to create the time series of precipita-
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Figure 3. General climate classifications for Sweetwater County,
Wyoming (modified from Martner, 1986)

tion data shown in figure 6. The period of record for the Green
River station is from 1915 to 2003, but several years had miss-
ing data, so the true annual total was not always known (data
from these years are not plotted in the graph). Six years of data
on the graph from Rock Springs were included because data
were missing from that period for the Green River station. At
the Green River station the lowest annual precipitation recorded
was 3.82 in. in 1974, and the highest annual precipitation was
14.08 in. in 1947. The mean annual precipitation at the Green
River station based on the 70 years of complete data available
was 7.98 in.

Geology

As described previously in the section on Physiography,
Sweetwater County is dominated by four geologic structural
features, the Green River, Great Divide, and Washakie Struc-
tural Basins, and the Rock Springs Uplift. Figure 7 is a struc-
ture-contour map of the county that shows the topography on
top of the Precambrian basement rock. Depressions that consti-
tute the three structural basins in the county are clearly visible
on this map, as is the Rock Springs Uplift. Plate 1 contains a
stratigraphic nomenclature chart for the four structural features.

The Green River Structural Basin is one of the largest
Rocky Mountain intermountain basins. Only about one-half of
the structural basin is contained within Sweetwater County.
Physical boundaries of the basin are the Gros Ventre and Wind
River Ranges to the north, the Rock Springs Uplift to the east,
the east-west trending Uinta Mountains to the south, and the
east thrust front of the Wyoming Range-Overthrust Belt to the
west (fig. 1; pl. 1). According to Blackstone (1993), the top of
the Precambrian rocks in the deepest part of the Green River
Structural Basin within Sweetwater County is about 20,000 ft
below NGVD 29 (fig. 7). Because the land-surface altitude in
this area (Township 20 North, Range 109 West) is about
6,500 ft above NGVD 29, the thickness of the sedimentary rock
overlying the Precambrian rocks is about 26,000 ft.
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Figure 4. Modified Walter-Lieth diagram showing monthly means for 1971-2000 of precipitation and mean daily minimum,
maximum, and mean temperatures for Green River, Wyoming (National Weather Service Station No. 484065). The

temperature and precipitation axes are scaled to show periods of water stress when the mean daily maximum temperature line
falls above the precipitation line (blue) (Walter and Lieth, 1967). The mean days of last spring frost and first autumn frost are
shown as black circles, with green background marking the mean 103-day frost-free period for 1915-2004. Data from

Western Regional Climate Center (2003b).
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Most of the Great Divide Structural Basin lies within the
county. Itis separated from the Green River Structural Basin by
the Rock Springs Uplift and from the Washakie Structural
Basin by the Wamsutter Arch (pl. 1). According to Blackstone
(1993), the top of the Precambrian rocks in the deepest part of
the Great Divide Structural Basin within Sweetwater County is
about 20,000 ft below NGVD 29 (fig. 7). Based on the Precam-
brian structure contours in figure 7 and the present altitude of
the land surface in the basin, the thickest sequence of sedimen-
tary rocks is about 27,000 ft.

The Washakie Structural Basin also lies mostly within the
county. It also is separated from the Green River Structural
Basin by the Rock Springs Uplift and from the Great Divide
Structural Basin by the Wamsutter Arch. According to Black-
stone (1993), the top of the Precambrian rocks in the Washakie
Structural Basin is not quite as deep as it is in the Green River
and Great Divide Structural Basins. Based on the Precambrian
structure contours in figure 7 and the present altitude of the land
surface in the basin, the thickest sequence of sedimentary rocks
is about 22,000 ft.

The Rocks Spring Uplift is a north-south trending anticline
that is more than 60 mi long and 35 mi wide (Krueger, 1960,
p.- 197). The uplift is somewhat asymmetric with the western
flank steeper than the eastern flank. The eastern flank has a
large structural bulge. The eastward extension of the bulge into
the Washakie Structural Basin is known as the Wamsutter Arch
(Krueger, 1960, p. 197). The core of the uplift has been eroded
down to the Upper Cretaceous-age Baxter Shale (pl. 1).

The Precambrian history of Wyoming is only poorly
understood. According to Hoffman (1988), the Wyoming prov-
ince is one of seven Archean provinces that presently form the
North American craton. During the Middle Proterozoic Era,
Wyoming was marked by widespread magmatism, but its cause
is unknown (Snoke, 1993, p. 11). No Precambrian rocks are
exposed in Sweetwater County. It is likely that Precambrian
rocks that underlie Sweetwater County are similar to crystalline
and metasedimentary Precambrian rocks exposed in nearby
mountain ranges such as the Wind River and Uinta Mountains.

The Precambrian basement rocks in Wyoming had low
relief during the early to middle Paleozoic Era, which allowed
for the thin accumulation of sedimentary rocks (Snoke, 1993,
p-13). According to Krueger (1960, p. 199), the Paleozoic Era
in the area of Sweetwater County (Green River Structural
Basin) probably had depositional and structural conditions that
were stable and constant. In the Late Paleozoic Era, southeast-
ern Wyoming was affected by the uplift of the ancestral Rockies
(Snoke, 1993, p. 15), but the area that is now Sweetwater
County was not directly affected by this uplift. Paleozoic sed-
iments in the county were deposited mainly in shallow seas.
Changes in sea level or tectonic activity periodically left some
areas above sea level which resulted in erosion and unconformi-
ties.

As during the Paleozoic Era, much of the Mesozoic Era in
Wyoming was marked by marine sediments deposited in shal-
low seas between periods of land emergence. The stable depo-
sitional and structural conditions that occurred during the Pale-

ozoic Era apparently continued during the Mesozoic Era until
the Late Cretaceous Period (Krueger, 1960, p. 199). In the Tri-
assic Period land emergence again resulted largely in erosion
and unconformities; periodic emergence of the land during the
Jurassic Period resulted in the deposition of the non-marine
Nugget Sandstone and Morrison Formation (Snoke, 1993,

p- 16-17). The Cretaceous Period in Wyoming was dominated
by an epicontinental sea. Erosion of highlands to the west of the
sea resulted in thick accumulations of sediments in the marine
basin. These sediments are major sources of oil, gas, and coal
in the Rocky Mountain region (Snoke, 1993, p. 17). The Late
Cretaceous Period in Wyoming was marked by tectonic activ-
ity. The Sevier orogeny created a fold and thrust belt west of
present day Sweetwater County, while the Laramide orogeny
deformed much of the rest of Wyoming (fig. 1). The Green
River, Great Divide, and Washakie Structural Basins, and the
Rock Springs Uplift were formed by the Laramide orogeny
(Krueger, 1960, p. 200; Welder and McGreevy, 1966, p. 2).

The most notable development during the Tertiary Period
in southwestern Wyoming was the formation of Lake Gosiute
during the middle Eocene Epoch. The maximum extent of the
lake covered nearly all of Sweetwater County (Bradley, 1964,
p- A36). The lacustrine sediments deposited in the lake are
known as the Green River Formation. Bradley (1964, p. A18)
described the Green River Formation as “a huge lens of fine-
grained generally calcareous sedimentary rock embedded in a
thick body of somewhat sandy mudstone that fills a large inter-
montane basin.” The body of mudstone that encompasses the
Green River Formation can be divided into the Wasatch Forma-
tion (and Fort Union Formation) below the Green River Forma-
tion and the Bridger Formation above (Bradley, 1964, p. A18).
The lake formed in an intermontane basin that continued to sub-
side throughout much of the middle Eocene Epoch. This basin
also allowed for the deposition of the thick fluvial sediments
encompassing the lake deposits. These fluvial sediments con-
tain economic quantities of subbituminous low sulfur coal
(Lowham and others, 1985, p. 20). Some of these coals contain
significant amounts of uranium in the Great Divide Structural
Basin (Pipiringos, 1961, p. A59-A64; Masursky, 1962, p. B62-
B67).

During the period of Lake Gosiute, fluvial sediments accu-
mulated around the lake margin in a belt that narrowed when the
lake expanded and widened when the lake contracted (Bradley,
1964, p. A18). This continual shift of the shoreline resulted in
a complicated intertonguing of lacustrine sediments belonging
to the Green River Formation and fluvial sediments belonging
to the Wasatch and Bridger Formations. Lake Gosiute was
mainly confined to the Green River Structural Basin during low
stands. Saline conditions occurred during low stands because
there was no outlet for the lake. These conditions were respon-
sible for the deposition of saline minerals including trona
(Na,CO3°NaHCO3°2H,O0) in the Green River Structural Basin
(Bradley, 1964, p. A35). The Green River Formation also is
known for abundant deposits of oil shale.

The formation of Lake Gosiute may have been caused by
areversal of drainage when the east flowing streams of the Pale-



ocene and early Eocene Epochs changed direction in response
to the westward tilting of the Wyoming foreland (Love and oth-
ers, 1963). Filling in of the lake basin by sedimentation led to
the extinction of Lake Gosiute in the middle Eocene Epoch
(Hansen, 1986, p. 24). A decrease in tectonic downwarping
allowed the depositional filling of the lake to overtake the sub-
sidence of the basin (Hansen, 1986, p. 24).

Not many Tertiary rocks from the period following Lake
Gosiute occur in the county. After the lake disappeared, fluvial
sediments and tephra were deposited in the region (Bradley,
1964, p. A56-A57). Regional uplift occurred in two pulses
between the late Oligocene and late Pleistocene Epochs (Flana-
gan and Montagne, 1993, p. 600). In the late Miocene Epoch,
large river systems began to develop and erode older sediments
from Wyoming basins (Flanagan and Montagne, 1993, p. 597).
This development initiated the degradational regime in Wyo-
ming that continues to the present and was the beginning of
modern drainage systems throughout the State (Flanagan and
Montagne, 1993, p. 597).

During the Quaternary Period, headward erosion of
streams in the county continued to remove sediments from
basin and uplift areas and convey them, through fluvial trans-
port, to the Gulf of California. Headward erosion still continues
today, except sediments are being trapped in man-made reser-
voirs, adversely affecting reservoir capacity, instead of being
flushed to the Gulf of California.

In the early part of the Quaternary Period, leucite-rich lava
flows erupted in the northern part of the Rock Springs Uplift
(Bradley, 1964, p. A57). Most of these flows have been eroded
away, but scattered buttes capped by lava flows (for example,
Steamboat Mountain) and a few volcanic necks (for example,
Boars Tusk) still exist (Bradley, 1964, p. A57).

Quaternary sand dunes are found in all parts of the county
except the central and south-central areas (Love and Chris-
tiansen, 1985). Some of these dune fields have been intermit-
tently active for the last 20,000 years and record climatic fluc-
tuations associated with the stades and interstades of glaciation
(Gibbons and others, 1990, p. G12).

Pleistocene playa lake and other lacustrine deposits in the
county occur in the Great Divide Structural Basin and the area
between the Washakie and Great Divide Structural Basins. A
few deposits also occur in the north-central part of the Green
River Structural Basin (Love and Christiansen, 1985). Playa
lakes in the Great Divide Structural Basin are a product of the
basins internal drainage and arid climate. Plate 1 contains a
bedrock geology map of Sweetwater county and a separate
shaded relief map overlaid with bedrock geology and structural
features.

Surface Water

The Green River and Flaming Gorge Reservoir are the
dominant perennial surface-water features in Sweetwater
County (fig. 2). The Green River flows into the northwest cor-
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ner of the county from its headwaters near the Continental
Divide. The river flows out the southern edge of the county and
the State through Flaming Gorge Reservoir then on to the con-
fluence with the Colorado River (not shown on figure). The
river has had an important part in the exploration, settlement,
and development of the western United States. The first of
Major John Wesley Powell’s famed expeditions started in
Green River, Wyoming in 1869. Prior to that in 1854, settlers
constructed the oldest irrigation ditches in Wyoming along the
Blacks Fork, a western tributary to the Green River (Wooley,
1930). The river remains an important surface-water feature for
the region today, providing water for irrigation, industry,
municipal uses, and hydroelectric uses.

Flaming Gorge Reservoir is formed by a dam completed in
1964 across the Green River where it flows through the Uinta
Mountains in Utah south of Sweetwater County and Wyoming
(fig. 1). The reservoir is part of the Colorado River Storage
Project, a program implemented to manage water supplies in
accordance with the Colorado River Compact (Bureau of Rec-
lamation, 2003a). The reservoir also is the dominant feature of
Flaming Gorge National Recreation Area (NRA), an important
resource for the regional tourism economy. Sweetwater County
is ranked 5 in Wyoming for income from tourism; in 2000,
spending by travelers was estimated at $21.2 million dollars
(U.S. Forest Service, 2003). About 70 percent of those travelers
visited Flaming Gorge NRA. In nearby Daggett County, Utah,
tourism-related jobs account for 47 percent of all employment.

Flow characteristics of streams in Sweetwater County are
varied, influenced by the diverse physiography and climate of
southwestern Wyoming, as well as anthropogenic factors.
Moderate to large flows in major perennial streams are a result
of runoff from snowmelt in mountainous areas mostly outside
of and to the north, south, and west of the county. Reservoirs
and diversions substantially alter flow characteristics of most of
the major perennial streams. Because precipitation in the region
is small, streams in much of the county are intermittent or
ephemeral with most flows resulting from local and regional
snowmelt and rainfall runoff. Flows in intermittent streams
vary depending on reach characteristics. Snowmelt runoff,
ground-water inflows, and (or) springs maintain streamflows
throughout most years in some perennial reaches, while ephem-
eral reaches exist where streamflows are less than the losses to
seepage, evaporation, and (or) diversions. Low flows, where
present, in most streams are the result of ground-water dis-
charges, irrigation return flows, and reservoir releases. Water-
quality characteristics of streams in the county also are varied
as a result of streamflow, geologic, and land-cover characteris-
tics. Anthropogenic factors also influence water-quality char-
acteristics to varying degrees.

Streamflow

Stream types in Sweetwater County include perennial,
ephemeral, and intermittent. Major perennial streams originate
in the mountains north, south, and west of the county. The Green
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River is an example of a perennial stream in the county (fig. 2).
Most of the smaller streams in the county are ephemeral, which
originate in areas of the county with lower precipitation, and
flow only as a result of local snowmelt and rainfall runoff.
Streamflows in intermittent streams vary depending on reach
characteristics. Bitter Creek and Salt Wells Creek are examples
of intermittent streams in the county (fig. 2) (Lowham, 1982).

Streamflow data from selected sites and periods are sum-
marized to describe annual, monthly, low, and peak-flow char-
acteristics and flow duration of streams in and near Sweetwater
County (table 1; fig. 8). In general, sites with 10 or more com-
plete water years of data were used to describe flow characteris-
tics. The complete period of record was used for each site unless
specified otherwise. Additional streamflow data from discontin-
ued USGS streamflow-gaging station 09209500 (Green River
near Fontenelle, Wyoming; not shown on map) were used to
extend the period of record for site 6 for all flow characteristics
except low-flow statistics. Streamflow data at USGS 09209500
previously were determined to be equivalent to streamflow data
at site 6 (Novak, 1985; Swanson and others, 2003, p. 388).

Site 56 (table 1) on the Green River in Utah was included in the
evaluation of streamflow characteristics for Sweetwater County.
Site 56 is located 0.5 mi downstream from Flaming Gorge Res-
ervoir (fig. 8). Because Flaming Gorge Reservoir is an impor-
tant surface-water feature in Sweetwater County and has signif-
icant hydrologic effects on the Green River, site 56 was included
as a means of characterizing streamflows downstream from the
IEServoir.

Streamflow data, statistics, and analyses described in this
report should be considered in the context of the lengths of the
streamflow records prior to using those descriptions for planning
purposes. The longest annual streamflow record included in this
report is 66 years (site 53); the average record length is 31 years
(median is 26.5 years; records shorter than 10 years were not
used in this report). Streamflows in some basins included peri-
ods of substantially wetter or drier conditions; as such, statistics
and analyses of those data might not be considered representa-
tive of long-term conditions. In the Upper Green River Basin,
for example, reconstructions of streamflow records using tree-
ring data indicate that streamflow conditions during the 1900's
were not typical when the previous four centuries are considered
(Stockton and Jacoby, 1976). In addition, streamflows in most
basins have been altered as a result of diversions and impound-
ments. The first irrigation ditches were constructed in the Upper
Green River Basin 150 years prior to the most recent data
included in this report (Wooley, 1930). Thus, representative
conditions often are difficult to determine with existing data.
Additional research in streamflow record reconstruction is
needed to enable water users and planners to better interpret
recent streamflow data.

Additional streamflow information is available from the
USGS. Methods for streamflow data collection are described by
Rantz and others (1982). Streamflow data used in this report for
computing streamflow statistics can be retrieved from the World

Wide Web (internet) at http://waterdata.usgs.gov/nwis/. USGS

computer programs and supporting documentation used to com-
pute streamflow statistics also can be retrieved from the internet

at http://water.usgs.gov/software/.

Annual and Monthly Flows

Annual and monthly statistics of streamflow data are useful
in describing the distribution and timing of flows in streams.
Annual and monthly streamflow statistics were determined from
daily streamflow data for selected stations in and near Sweetwa-
ter County with more than 10 years of streamflow record (appen-
dix 1). Daily mean streamflow data for the period of record
through water year 2002 were retrieved for complete months for
selected stations from the USGS National Water Information
System (NWIS) database. Statistics were calculated for each
month. Annual statistics were calculated using complete water
years only. For site 6, annual and monthly flow statistics were
determined using additional equivalent data from a discontinued
site (see previous information in this section). For sites 33, 35,
and 56, annual and monthly flow statistics were determined for
the periods before and after completion of upstream reservoirs.

Mean annual flows for the periods of record at selected sites
in and near Sweetwater County were variable, ranging from
4.98 t3/s at site 11 on Pacific Creek to 2,107 ft3/s at site 56 on the
Green River (prior to construction of Flaming Gorge Reservoir)
(appendix 1). Mean monthly flows for the periods of record at
selected sites in and near Sweetwater County were variable,
ranging from 0.15 ft3/s for October at site 11 to 6,996 ft/s for
June at site 56 (prior to construction of Flaming Gorge Reservoir)
(appendix 1). For most streams in the region, the smallest flows
generally are observed during the fall and early winter months
and represent base flow from ground water. Mean runoff during
individual fall or early winter months represents less than 1 per-
cent of the mean annual runoff in many streams in the region
(appendix 1). Because of low temperatures during these months,
precipitation generally occurs as snow and substantial surface-
runoff events are infrequent. Site 11 is located on Pacific Creek,
an ephemeral tributary to the Big Sandy River (fig. 8). Extended
periods of no flow are common for ephemeral streams in the
region. Atsite 11, zero flow was the minimum daily flow for all
months except April. For most streams in the region, the largest
flows generally are observed during the spring and early summer
months as a result of runoff from melting low-altitude and moun-
tain snowpacks. Mean runoff during individual spring or early
summer months represents more than 40 percent of the mean
annual runoff for some streams in the region (appendix 1).

Site 56 is located on the Green River (fig. 8); headwaters for it
and many of its tributaries are in surrounding mountainous areas.
Reservoirs are constructed to store inflows to be released later for
various water uses. The smallest mean monthly flow at site 56
prior to construction of Flaming Gorge Reservoir was 597 ft/s
for January. Following construction of the reservoir, the mean
monthly flow for June decreased from 6,996 to 2,477 ft3/s and
the mean monthly flow for January increased to 2,094 ft3/s.
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Figure 8. Location of active (2002) and discontinued streamflow-gaging stations, active (2002) and discontinued surface-water-quality stations, and peak-flow-gaging stations in and around Sweetwater County, Wyoming.



Table 1. Characteristics of selected streamflow, peak-flow, and water-quality sites in and near Sweetwater County, Wyoming.

[--, not determined]

Latitude, in  Longitude, in Gage
Site Station . degrees- degrees- altitude, in  Hydrologic Drainage area,
number number Station name minutes- minutes- feetabove  unitcode insquare miles
seconds seconds NGVD 29
1 06629800 COAL CREEK NEAR RAWLINS, WYO. 414544 1071607 7,400 10180002 7.32
2 06637550 SWEETWATER RIVER NEAR SOUTH PASS CITY, WYO. 422230 1085256 7,420 10180006 177
3 06638300 WEST FORK CROOKS CREEK NEAR JEFFREY CITY, WYO. 422056 1075145 7,010 10180006 11.6
4 06638350 COAL CREEK NEAR MUDDY GAP, WYO. 422023 1072802 6,310 10180006 6.08
5 09207650 DRY BASIN CREEK NEAR BIG PINEY, WYO. 422528 1100635 7,280 14040101 47.2
6 09209400 GREEN RIVER NEAR LA BARGE, WYO. 421134 1100945 6,520 14040101 3,910
7 09211000 FONTENELLE CREEK NEAR FONTENELLE, WYO. 420550 1101320 6,580 14040101 224
8 09211200  GREEN RIVER BELOW FONTENELLE RESERVOIR, WYO. 420116 1100257 6,378 14040103 4,280
9 09213500 BIG SANDY RIVER NEAR FARSON, WYO. 421901 1092906 6,770 14040104 322
10 09214500  LITTLE SANDY CREEK ABOVE EDEN, WYO. 421412 1091844 6,750 14040104 134
11 09215000  PACIFIC CREEK NEAR FARSON, WYO. 420747 1091923 6,660 14040104 500
12 09215550  BIG SANDY RIVER BELOW FARSON, WYO. 420424 1092843 6,520 14040104 1,097
13 09216000 BIG SANDY RIVER BELOW EDEN, WYO. 420037 1093457 6,450 14040104 1,610
14 09216050  BIG SANDY RIVER AT GASSON BRIDGE, NEAR EDEN, WYO. 415651 1094115 6,350 14040104 1,720
15 09216290  EAST OTTERSON WASH NEAR GREEN RIVER, WYO. 414704 1094403 6,410 14040103 16.6
16 09216300 GREEN RIVER AT BIG ISLAND, NEAR GREEN RIVER, WYO. 414552 1094405 - 14040103 7,300
17 09216350 SKUNK CANYON CREEK NEAR GREEN RIVER, WYO. 414355 1093039 6,940 14040103 15.7
18 09216400 GREASEWOOD CANYON NEAR GREEN RIVER, WYO. 413334 1093038 7,030 14040103 451
19 09216500  GREEN RIVER AT GREEN RIVER, WYO. 413200 1092900 6,071 14040103 7,670
20 09216537 DELANEY DRAW NEAR RED DESERT, WYO. 413822 1080743 7,040 14040200 32.8
21 09216545  BITTER CREEK NEAR BITTER CREEK, WYO. 412935 1083047 6,760 14040105 308
22 09216550 DEADMAN WASH NEAR POINT OF ROCKS, WYO. 414030 1084410 7,000 14040105 152
23 09216560  BITTER CREEK NEAR POINT OF ROCKS, WYO. 414040 1084710 7,010 14040105 765
24 09216562  BITTER CREEK ABOVE SALT WELLS CREEK NEAR SALT WELLS, WYO. 413852 1085950 - 14040105 836
25 09216565  SALT WELLS CREEK NEAR SOUTH BAXTER, WYO. 411156 1085952 - 14040105 34.7
26 09216600 CUTTHROAT DRAW NEAR ROCK SPRINGS, WYO. 412725 1085630 6,920 14040105 7.88
27 09216695 NO NAME CREEK NEAR ROCK SPRINGS, WYO. 412854 1085817 7,280 14040105 18.2
28 09216700  SALT WELLS CREEK NEAR ROCK SPRINGS, WYO. 412900 1085800 7,340 14040105 515
29 09216750  SALT WELLS CREEK NEAR SALT WELLS, WYO. 413750 1085918 - 14040105 526
30 09216810  KILLPECKER CREEK AT ROCK SPRINGS, WYO. 413556 1091354 - 14040105 -
31 09216880  BITTER CREEK BELOW LITTLE BITTER CREEK NEAR KANDA, WYO. 413300 1091815 -- 14040105 --
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Table 1. Characteristics of selected streamflow, peak-flow, and water-quality sites in and near Sweetwater County, Wyoming.—Continued

Latitude, in  Longitude, in Gage
Site Station . degrees- degrees- altitude, in  Hydrologic Drainage area,
number number Station name minutes- minutes- feetabove  unitcode in square miles
seconds seconds NGVD 29
32 09216900  BITTER CREEK TRIBUTARY NEAR GREEN RIVER, WYO. 413158 1092249 - 14040105 1.65
33 09217000  GREEN RIVER NEAR GREEN RIVER, WYO. 413059 1092654 6,060 14040106 1’210,040
34 09217010  GREEN RIVER BELOW GREEN RIVER, WYO. 412946 1092617 - 14040106 -
35 09222000 BLACKS FORK NEAR LYMAN, WYO. 412708 1101020 6,380 14040107 821
36 09222400 MUDDY CREEK NEAR HAMPTON, WYO. 413217 1101343 - 14040108 963
37 09224450  HAMS FORK NEAR GRANGER, WYO. 413556 1095928 - 14040107 670
38 09224700  BLACKS FORK NEAR LITTLE AMERICA, WYO. 413246 1094134 6,128 14040107 3,100
39 09224300 MEADOW SPRINGS WASH TRIBUTARY NEAR GREEN RIVER, WYO. 413237 1094536 6,370 14040107 5.22
40 09224810  BLACKS FORK TRIBUTARY NO. 2 NEAR GREEN RIVER, WYO. 412735 1093720 6,650 14040107 12
41 09224820  BLACKS FORK TRIBUTARY NO. 3 NEAR GREEN RIVER, WYO. 412530 1093655 6,570 14040107 3.59
42 09224840  BLACKS FORK TRIBUTARY NO. 4 NEAR GREEN RIVER, WYO. 412440 1093605 6,570 14040107 1.26
43 09224980  SUMMERS DRY CREEK NEAR GREEN RIVER, WYO. 412225 1093840 6,380 14040107 423
44 09225000 BLACKS FORK NEAR GREEN RIVER, WYO. 412245 1093639 6,017 14040107 3,670
45 09225200 SQUAW HOLLOW NEAR BURNTFORK, WYO. 411014 1093634 6,610 14040106 6.57
46 09225300 GREEN RIVER TRIBUTARY NO. 2 NEAR BURNTFORK, WYO. 410340 1093705 6,540 14040106 13
47 09226000 HENRYS FORK NEAR LONETREE, WYO. 410023 1101613 8,340 14040106 56
48 09226500 MIDDLE FORK BEAVER CREEK NEAR LONETREE, WYO. 405640 1101043 8,450 14040106 28.1
49 09227000 EAST FORK BEAVER CREEK NEAR LONETREE, WYO. 405640 1100940 8,600 14040106 8.2
50 09227500  WEST FORK BEAVER CREEK NEAR LONETREE, WYO. 405650 1101300 8,700 14040106 23
51 09228500 BURNT FORK NEAR BURNTFORK, WYO. 405647 1100356 8,300 14040106 -
52 09229450  HENRYS FORK TRIBUTARY NEAR MANILA, UTAH 410114 1094046 6,600 14040106 3.15
53 09229500 HENRYS FORK NEAR MANILA, UTAH 410045 1094020 6,060 14040106 520
54 09232000  SHEEP CREEK NEAR MANILA, UTAH 405310 1095410 8,680 14040106 42
55 09232500 SHEEP CREEK AT MOUTH NEAR MANILA, UTAH 405600 1093920 5,871 14040106 111
56 09234500 GREEN RIVER NEAR GREENDALE, UTAH 405430 1092520 5,594 14040106 115,390
57 09235300 VERMILLION CREEK NEAR HIAWATHA, COLO. 410054 1083839 - 14040109 196
58 09257000  LITTLE SNAKE RIVER NEAR DIXON, WYO. 410142 1073255 6,331 14050003 988
59 09258000 WILLOW CREEK NEAR DIXON, WYO. 405456 1073116 6,700 10180001 24
60 09258200 DRY COW CREEK NEAR BAGGS, WYO. 412024 1074014 6,530 14050004 49.7
61 09258900 MUDDY CREEK ABOVE BAGGS, WYO. 410755 1073845 6,320 14050004 1,178

Modified from published values to not include Great Divide Basin (Source: Swanson and others, 2003).

2Drainage area about 7,840 sq. mi. for water-quality samples (collected upstream from confluence with Bitter Creek).
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Peak Flows

Peak-flow characteristics of streams are used by engineers
and other professionals in various water-resources investiga-
tions including flood studies, bridge design, and reservoir oper-
ations. Peak-flow characteristics at any given site generally are
based on annual peak flows. Annual peak flow is the maximum
instantaneous discharge measured at a site during the water
year. For a series of annual peak flows at a site, a statistical rela-
tion can be defined describing the mean annual probability of
those flows being equaled or exceeded. Expressed in percent-
ages, a peak flow with an exceedance probability of 0.01, for
example, has a 1 percent chance on average of being equaled or
exceeded in any given year. The reciprocal of the exceedance
probability is the recurrence interval (expressed in years); for
example, a peak flow with an exceedance probability of
1 percent has a recurrence interval of 100 years.

Annual peak flows for most streams in Sweetwater County
generally are the result of runoff from regional-scale rainfall
and snowmelt. Runoff-producing rainstorms generally are low
to moderate in intensity (Lowham, 1988). When compared
with other non-mountainous areas of Wyoming, peak-flow
characteristics for most streams in Sweetwater County gener-
ally are less variable and lower magnitude (Miller, 2003).
Exceptions include the mainstem Green River where regulation
affects annual peak flows, and streams with headwaters in the
mountains north, south, and west of the county where annual
peak flows generally result from snowmelt runoff. In addition
to precipitation characteristics for the area, soils characterized
by lower clay content and larger permeability rates than other
non-mountainous areas of the State probably contribute to those
peak-flow characteristics (Schwarz and Alexander, 1995).

Peak-flow characteristics were determined by Miller
(2003) for 29 streamflow-gaging stations in Sweetwater County
and the surrounding areas (appendix 2). Because reservoir
operations, irrigation diversions, and other anthropogenic activ-
ities can alter peak flows substantially, only stations in basins
with minimal or no anthropogenic effects were used. Addition-
ally, only stations with at least 10 annual peaks were analyzed.
Additional information describing the methods used to deter-
mine peak-flow characteristics are summarized by Miller
(2003).

Regression equations for estimating peak-flow character-
istics for ungaged streams in Wyoming were developed for
hydrologic regions with similar peak-flow and basin character-
istics (Miller, 2003). The reasons for developing hydrologic
regions were to ensure that the equations were reasonable from
a hydrologic perspective and to reduce the uncertainty in esti-
mates calculated with the equations. Sweetwater County in its
entirety is located in the High Desert Region (Region 6; Miller,
2003). The equations also can be used in combination with gag-
ing-station frequency analyses to estimate more accurate peak-
flow characteristics at both ungaged and gaged sites.

Equations for estimating peak-flow characteristics for
unregulated streams with basins entirely within the High Desert
Region are listed in table 2. The independent variables deter-

mined to be most significant were basin drainage area and basin
outlet latitude (Miller, 2003). For streams in basins with head-
waters in the mountainous areas north, south, or west of Sweet-
water County, peak-flow characteristics can be estimated using
a weighting procedure (Miller, 2003, p. 31-32) and equations
for either the Rocky Mountains (Region 1) or Overthrust Belt
(Region 5) regions in combination with equations for the High
Desert Region. Descriptions of the other regional equations and
example applications of other scenarios are described in Miller
(2003).

Applications of the regional equations are limited by the
hydrologic conditions and basin characteristics of the gaging
stations used to define them. Anthropogenic develop-
ments—such as diversions for irrigation, regulation by reser-
voirs, and urbanization—alter natural hydrologic conditions
and change the characteristics of annual peak flows. Applica-
tions of the equations are limited to drainages with little or no
development. Because the set of basins used to define the rela-
tions is a relatively small sample of a larger population, the set
likely does not define the entire range in values of that popula-
tion. Thus, the regional relations are defined only for the range
of values sampled. Additional information on the limitations of
the regional equations is presented in Miller (2003, p. 26-30).

Low Flows

Low-flow characteristics are used by regulators in permit-
ting wastewater discharges and by scientists in investigating
surface- and ground-water interactions. Traditional low-flow
characteristics also have been used in determining minimum
streamflows for aquatic life; however, these characteristics
alone are not appropriate for this use (National Research Coun-
cil, 1999; Annear and others, 2002). Low-flow characteristics
at a given site include statistics of single-day and consecutive-
day minimum daily mean streamflows. Single-day low-flow
statistics are described previously as the minimum monthly
mean streamflows (see section Annual and Monthly Flows).
Low-flow statistics for selected periods of consecutive days
(n-day low flows) are described in this section. The annual
n-day low flow is the lowest daily mean flow that is not
exceeded for n consecutive days during the year.

Annual low flows in streams in Sweetwater County vary
substantially by stream type and anthropogenic effects. Annual
low flows in ephemeral streams are zero by definition. Annual
low flows in perennial streams are sustained by ground-water
inflows, reservoir releases, and irrigation returns. Annual low
flows in intermittent streams vary between reaches depending
on local geology, land use, and other basin characteristics. For
example, annual low flows can be sustained by perennial
springs in the upstream reaches of a stream. Downstream
reaches of the same stream, however, can be ephemeral because
annual low flows are less than total losses to seepage, diver-
sions, and evaporation.
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Table 2. Equations for estimating peak-flow characteristics, High Desert Region Wyoming

(from Miller, 2003).

[SEg, average standard error of estimate; SEp, average standard error of prediction; Q; estimated peak flow, in cubic feet per second for recurrence inter-
val of T years; AREA, total drainage area, in square miles; LAT, latitude of basin outlet location, in decimal degrees]

Average 95-percent prediction
equivalent interval factor
Equation (pesrtlfgnt) (peSrEZnt) yriir:rgf Lower limit Upper limit

Q5= 12.7(AREA0'626)((LAT—40)_1'18) 66 72 32 0.266 3.76
0, = 22.2(AREA0'608)((LAT—40)_1'24) 60 66 32 292 343
0533 = 28.1(AREA0‘600)((LAT—40)_1‘26) 59 64 33 301 332
05 = 66.4(AREA0'567)((LAT—40)_1'35) 53 59 4.7 328 3.05
Q= 116(AREA0'544)((LAT—40>_1'40) 52 57 6.4 336 2.98
0,5 = 204(AREA0'520)((LAT—40>_1'44) 52 58 8.5 331 3.02
05 = 290(AREA0'504)((LAT—40>_1'46) 53 60 9.7 320 3.13
Q100 = 394(AREA0'489)((LAT—40)_1'47) 56 63 10.4 304 3.29
Qs00 = 519(AREA0'476)((LAT—40)_1'48) 59 67 10.9 286 3.49
0500 = 719(AREA0'459)((LAT—40)_]'49) 64 73 11.1 261 3.83

Annual n-day low flows were determined from daily
streamflow data for selected streamflow-gaging stations in and
near Sweetwater County with more than 10 years of streamflow
record. Daily mean streamflow data for the period of record
through water year 2002 were retrieved for selected stations
from the USGS NWIS database and compiled in a watershed
data management (WDM) file using the USGS computer pro-
gram IOWDM (Lumb and others, 1990). Because the water
year usually divides the annual low-flow period, annual n-day
low-flow characteristics generally are determined for the cli-
mate year (April 1 through March 31) (Searcy, 1959). Annual
n-day low flows were compiled using the USGS computer pro-
gram SWSTAT (Wilbert Thomas, Jr., U.S. Geological Survey,
written commun., 1997) for 3-, 7-, 10-, 30-, 60-, and 90-day
periods.

Annual low-flow statistics were determined from fre-
quency analyses of the n-day series for the selected streamflow-
gaging stations (appendix 3). Similar to peak flows, for a series
of annual n-day low flows at a site, a statistical relation can be
defined describing the mean annual non-exceedance probability
of a given flow during n consecutive days. The Pearson Type
IIT probability distribution was fit to the logarithms (base 10) of
the n-day series using SWSTAT. For n-day series that included
values of zero flow, SWSTAT incorporates a conditional prob-
ability adjustment (Wilbert Thomas, Jr., U.S. Geological Sur-

vey, written commun., 1997). Non-exceedance probabilities
can be expressed in percent chance; alternatively, the reciprocal
of the non-exceedance probability is the recurrence interval
(expressed in years). For example, for a 7-day low-flow value
with a non-exceedance probability of 0.10 (commonly referred
to as the 7-day, 10-year flow and abbreviated as 7Q10), there is
a 10 percent chance that the maximum of the seven lowest con-
secutive daily mean streamflows will be less than that value in
any given year. Values of annual n-day low flows were deter-
mined for the 1.01-, 1.11-, 1.25-, 2-, 5-, 10-, and 20-year recur-
rence intervals. For stations with more than 25 years of stream-
flow record, values of annual n-day low flows also were
determined for the 50-year recurrence interval. For sites 33, 35,
and 56, the same low-flow statistics were determined for the
periods before and after completion of upstream reservoirs.

Annual 7Q10 low-flow statistics for selected sites were
evaluated to describe general low-flow characteristics of
streams in and near Sweetwater County. As described previ-
ously in this section, low-flow characteristics often are a func-
tion of geologic and anthropogenic factors, sometimes resulting
in a large range in values for low-flow statistics. Because of the
large range in values of low-flow statistics, the 7Q10 statistic
was divided by the annual mean streamflow for each site. The
derived low-flow ratios were plotted with the corresponding
site drainage areas for the purpose of comparing low-flow char-
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acteristics between sites (fig. 9). The derived low-flow ratios
generally were smaller for larger drainage areas. For some
basins such as the Henrys Fork, the low-flow ratios decreased
substantially for larger drainage areas. The annual 7Q10
decreased from about 37 percent of the annual mean streamflow
at site 49, a headwaters tributary to the Henrys Fork, to about
0.2 percent of the annual mean streamflow at site 53 near the
mouth. For the Big Sandy River Basin, the derived low-flow
ratios were larger for larger drainage areas. The annual 7Q10
increased from about 3 percent of the annual mean streamflow
at site 13 to about 20 percent of annual mean streamflow at
site 14. The substantial increase in low flows can be attributed
to ground-water base flow and irrigation return flows between
the sites (Natural Resources Conservation Service, 2002). The
ratios of the annual 7Q10 to the annual mean streamflow at sites
on the Green River were about 17 percent larger after construc-
tion of Fontenelle and Flaming Gorge reservoirs than before.

Flow Duration

Flow duration is the time during which a given discharge
isrecorded at a site. For all discharges at a site during the period
of record or interest, flow duration can be summarized as the
cumulative exceedance probability (in percent) for each dis-
charge. The result is a statistical measure of streamflow vari-
ability expressed as the percentage of time during which a range
of flows were equaled or exceeded without consideration for the
chronology of the individual flows. Flow-duration statistics are
useful for evaluating spatial and temporal differences in stream-
flow variability resulting from natural and anthropogenic fac-
tors as well as for predicting streamflow distributions for water-
quality assessments (Searcy, 1959).

Flow-duration statistics were determined from daily
streamflow data for selected streamflow-gaging stations in and
near Sweetwater County with more than 10 complete water
years of streamflow record (appendix 4). Daily mean stream-
flow data for the period of record through water year 2002 were
retrieved for selected stations from the USGS NWIS database
and compiled in a WDM file using the USGS computer pro-
gram [OWDM (Lumb and others, 1990). Flow-duration statis-
tics were computed using the USGS computer program
SWSTAT (Wilbert Thomas, Jr., written commun., 1997). The
program counts occurrences of daily mean streamflow within
logarithmically uniform intervals. Thirty-five intervals were
calculated based on unique minimum and maximum daily val-
ues for each station. To compute streamflows for discrete
exceedances, the program linearly interpolates between the
streamflow intervals (Kathleen Flynn, U.S. Geological Survey,
written commun., 2004). For site 6 on the Green River, flow-
duration statistics were computed using additional streamflow
data from USGS streamflow-gaging station 09209500 that pre-
ceded the period of record for site 6. For sites 33, 35, and 56,
flow-duration statistics were computed for the periods before
and after completion of upstream reservoirs. Operations of
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Figure 9. Ratio of 7-day, 10-year low flow (7Q10) and annual mean
streamflow to basin drainage area for selected sites in and near
Sweetwater County, Wyoming.

large reservoirs generally alter downstream flow durations sub-
stantially.

Flow-duration statistics can be plotted as a curve that illus-
trates streamflow variability at a site for a period of interest.
Because the shape of the flow-duration curve is a function of
basin physiographic and anthropogenic characteristics, flow-
duration curves from several sites can be useful in describing
streamflow characteristics for a given area and (or) time. Flow-
duration statistics were determined for selected sites for a
period with concurrent streamflow data (water years 1955-71)
in the Big Sandy River Basin and flow-duration curves were
plotted (fig. 10A). The curves for sites 9 and 13 on the Big
Sandy River illustrate changes in streamflow variability mostly
resulting from changes in basin characteristics. The general
“flattening” of the flow-duration curves from upstream (site 9)
to downstream (site 13) is typical for perennial streams in arid
and semi-arid basins with irrigated land uses. Reservoir storage
and irrigation diversions between these sites substantially
reduced the larger probability of exceedance streamflows,
whereas irrigation return flows and ground-water inflows
between the sites increased smaller probability of exceedance
streamflows. The “steep” curve for site 11 on Pacific Creek—a
tributary to the Big Sandy River—illustrates the large variabil-
ity in streamflows typical of ephemeral streams. In arid and



semi-arid basins without anthropogenic effects, ephemeral
streams flow only as a result of local or regional precipitation or
snowmelt-runoff events. Because the variabilities in precipita-
tion characteristics in arid and semi-arid basins are large, the
variabilities of streamflow characteristics in these areas also are
large. The curve for site 10 on Little Sandy Creek illustrates the
variability in streamflow typical of some smaller perennial
streams in arid and semi-arid basins with headwaters in moun-
tainous areas. For small probability of exceedances, the curve
for site 10 was slightly “flatter” than the curve for site 11, illus-
trating less variability in large streamflows. The headwaters for
site 10 include some mountainous areas; runoff from mountain
snowpack generally is less variable than runoff from precipita-
tion in non-mountainous areas. For large probability of exceed-
ances, however, the curve for site 10 was “steeper” than a typi-
cal curve for a mountain stream. Conveyance losses between
the mountainous part of the basin and the site, as well as the
large variability in precipitation from the intermediate non-
mountainous part of the basin, contributed to the variability in
large probability of exceedance streamflows.

Flow-duration statistics were determined for selected sites
for a period with concurrent streamflow data (water years 1965-
2002) in the Green River Basin and flow-duration curves were
plotted (fig. 10B). The curves for sites on the Green River illus-
trate changes in streamflow variability resulting mostly from
Fontenelle and Flaming Gorge Reservoirs. The flow-duration
curve for site 6 upstream from Fontenelle Reservoir is typical of
large streams in basins dominated by snowmelt runoff. The
“flatness” of the curve for small and large exceedances illus-
trates the small variability in large and small streamflows result-
ing from consistent annual accumulation and melting of moun-
tain snows. The flow-duration curves for sites 8 and 56
downstream from the reservoirs illustrate some streamflow
characteristics typical of large regulated streams in other similar
basins. Reservoir outflows with median exceedances typically
are larger than reservoir inflows with similar exceedances as
stored water is released to meet downstream demands. Reser-
voir outflows with small exceedances generally are smaller than
reservoir inflows with similar exceedances because the larger,
snowmelt streamflows are stored for later releases. Variability
in all streamflows generally is reduced downstream from major
reservoirs as a result of their operations. The differences in
small exceedance streamflows between sites 6 and 8 are not as
large as in similar basins probably because of the physical and
operational characteristics of Fontenelle Reservoir (Miller and
others, 1983). Research-related releases from Flaming Gorge
Reservoir contributed to the variability in streamflows at site 56
(Muth and others, 2000; Bureau of Reclamation, 2004). The
flow-duration curves for sites 8 and 33 are similar even though
the drainage area more than doubles between the sites. The
curve for site 33 is slightly “steeper” than the curve for site 8;
for site 8, flows for small exceedances are slightly smaller and
flows for large exceedances are slightly larger when compared
to site 33. Many of the contributing drainages between the sites
are characterized by ephemeral streams. The large variability in
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streamflow characteristics of these contributing ephemeral
drainages might contribute to the slightly “steeper” curve at site
33.

Water Quality

Daily water-quality data for temperature, specific conduc-
tance, and suspended-sediment concentrations are described for
sites in and near Sweetwater County. Daily water-quality data
are limited in the number of sites where the data were collected
as well as the time periods during which the data were collected.
Because of the limited spatial and temporal distribution, daily
water-quality data are not described in detail in this report.

Periodic data from selected sites and periods are summa-
rized to describe the status and occurrence of major ions, nutri-
ents, and suspended sediment in streams in and near Sweetwater
County. Concentrations of many stream water-quality constit-
uents are dependent on basin and streamflow characteristics.
Because basin and streamflow characteristics can vary non-
uniformly with time, concentrations of stream water-quality
constituents from different sites collected during non-
concurrent time periods might not be comparable for describing
regional characteristics. Additionally, streamflow characteris-
tics at any given site can vary substantially within and between
years. Thus, common time periods were selected where fre-
quent water-quality analyses were available at several sites for
multiple concurrent years. For Sweetwater County, frequent
analyses of major ions, nutrients, and suspended sediment at
several sites for multiple years occurred during the common
period of water years 1974 through 1983. For site 33 on the
Green River, water-quality samples were collected upstream
from the confluence of the Green River with Bitter Creek (Lie-
bermann and others, 1989, p. 37). Because Flaming Gorge Res-
ervoir is an important surface-water feature in Sweetwater
County, selected water-quality characteristics of the reservoir
are described. Previous investigations and statistics of data
from selected sites also are summarized to describe temporal
water-quality trends in streams in and near Sweetwater County.

Data in this report are summarized using parametric and
nonparametric statistics. Descriptive summary statistics were
computed using standard methods. Some constituent concen-
trations were less than laboratory reporting levels (censored
data). Statistics of constituent concentrations that included cen-
sored data were estimated using robust methods (Helsel and
Cohn, 1988; Helsel and Hirsch, 1992). Robust methods use dis-
tributions that fit to data that are greater than the reporting
level(s) to estimate summary statistics. In this report, summary
statistics for most data sets with censored values were estimated
using log-probability regression. In some cases, data were cen-
sored to a consistent reporting level in order to compare data
through time or among constituents. Summary statistics are
shown using boxplots for some constituents. For boxplots, the
lower and upper edges of the box indicate the 25th and 75th per-
centiles, respectively. The median is a line within the box, and
whiskers extend to the 10th and 90th percentiles. Values out-
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side the 10th and 90th percentiles are shown as individual points.
The maximum reporting level shown with the box in figure 11

(and figures 19, 20, and 23, in the ground-water section of this
report) indicates the maximum reporting level used among the

laboratories which analyzed samples in the data set.

Temperature

Temperature is a physical property of water that affects
chemical and biological processes in streams. The solubility of
dissolved oxygen in streams decreases with increasing water
temperature. In contrast, the solubility of other constituents in
streams increases with increasing water temperature (Radtke
and others, 1998). Ecological processes in streams also are
affected by water temperature (Hem, 1985). Endemic fish spe-
cies in the region cannot sustain natural populations with sub-
stantial decreases in water temperature (Muth and others, 2000).

Daily water temperature data for one or more water years
are available from 13 sites on streams in and near Sweetwater
County (table 3). Analyses of those data are not included in this
report. Additional information about these water temperature
data can be obtained from the USGS. Inquiries can be directed
to the District Chief; contact information is on the inside back
cover of this report.

Previous investigations have described water temperatures
in streams in the Upper Green River Basin. Lowham and others
(1975) compiled water temperatures collected during periodic
streamflow measurements at sites in Wyoming. Lowham (1978)
developed a method for estimating daily water temperatures at
unmeasured sites. The method utilized a harmonic function to
describe annual stream temperatures at measured sites and a
regional model that related the coefficients of the harmonic func-
tion to stream altitude (in feet above NGVD 29). Lowham and
others (1985) summarized water temperatures for sites in the
Upper Green River and Great Divide Basins. Thermal stratifica-
tion of Flaming Gorge Reservoir resulting partly from water
temperatures of inflows is an important factor governing signif-
icant water-quality characteristics of the reservoir and the Green
River downstream from the reservoir (Bolke, 1979; Bolke and
Waddell, 1975). More recently, Muth and others (2000) charac-
terized water temperatures in the Green River downstream from
the reservoir in the context of endemic fish species habitat.

Dissolved Solids

Dissolved solids is an operational definition that refers
to water-quality constituents that will pass through a
0.45-micrometer filter. In most surface waters, the major ions
calcium, magnesium, potassium, sodium, bicarbonate, chloride,
silica, and sulfate comprise the majority of dissolved solids.

Specific Conductance

Specific conductance is a measure of the ability of water to
conduct electrical current and is a function of the concentration

of dissolved solids in the water. Daily specific conductance data
for one or more water years are available from 12 sites on
streams in and near Sweetwater County (table 3). Analyses of
those data are not included in this report. Additional information
about these specific conductance data can be obtained from the
USGS. Inquiries can be directed to the District Chief; contact
information is on the inside back cover of this report.

Major lons

Dissolved solids in water samples from streams in and near
Sweetwater County include the major ions calcium, magnesium,
sodium, bicarbonate, chloride, and sulfate. Potassium and silica
also are present as major ions in samples from some streams.
Concentrations of total dissolved solids and individual major
ions can vary substantially within and among streams. Much of
the variability in dissolved-solids concentrations within streams
is a result of the source and timing of flows in the streams.
Streamflows primarily from snowmelt runoff from mountains to
the north, south, and west generally are characterized by low
dissolved-solids concentrations. Resistant geologic formations
weather slowly and large streamflow volumes dilute concentra-
tions of dissolved constituents. Streamflows primarily from
rainfall runoff from non-mountainous areas can have large con-
centrations of dissolved solids depending on local soil character-
istics, precipitation characteristics, and land-use activities.
Streamflows from springs and seeps from non-mountainous
areas also can have large concentrations of dissolved solids,
depending on local geologic features and land-use activities.

Median total dissolved-solids concentrations for samples
collected during water years 1974 through 1983 from selected
sites in and near Sweetwater County were variable, ranging
from 238 mg/L at site 6 on the Green River to 5,790 mg/L at
site 30 on Killpecker Creek (table 4; fig. 11A). Median concen-
trations for individual dissolved major ions also were variable
as listed in table 4 and illustrated in appendix 5. The smallest
median major ion concentrations mostly were for samples from
site 6 on the Green River; the largest median major-ion concen-
trations mostly were for samples from site 30.

Site 6 on the Green River is located upstream from Fon-
tenelle Reservoir (fig. 8). In this reach, the characteristics of the
Green River are typical of most large perennial streams in the
region. Streamflows are dominated by mountain snowmelt run-
off. Because of resistant geologic units and basin vegetative
cover, concentrations of dissolved solids are small in stream-
flows from mountain snowmelt runoff. Concentrations of dis-
solved solids in alluvial aquifers that contribute to base flows
also are small.

Site 30 on Killpecker Creek is located in the town of Rock
Springs, Wyoming near the confluence with Bitter Creek
(fig. 8). Most of Killpecker Creek and its tributaries were
ephemeral or intermittent. Daily streamflow data were not avail-
able; however, at site 30, 55 water-quality samples were col-
lected during water years 1975 through 1983. The sources of the
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Table 3. Daily water-quality data periods of record, selected sites in or near Sweetwater County, Wyoming.

[Water years; indicates daily data were collected during part of all of water year]

. . Water Specific Suspended
Site Station . .
Station name temperature  conductance sediment
number number
(water years) (water years) (water years)
6 09209400 GREEN RIVER NEAR LA BARGE, WYO. 1964-76 1965-76 -
09211200 GREEN RIVER BELOW FONTENELLE RESERVOIR, WYO. 1968-76 1968-76 -
12 09215550 BIG SANDY RIVER BELOW FARSON, WYO. 1982-86 1982-86 -
14 09216050 BIG SANDY RIVER AT GASSON BRIDGE, NEAR EDEN, 1982-86 1982-86 --
WYO.
24 09216562  BITTER CREEK ABOVE SALT WELLS CREEK NEAR SALT 1981 1981 -
WELLS, WYO.
25 09216565 SALT WELLS CREEK NEAR SOUTH BAXTER, WYO. 1977-81 1977-81 1977-81
29 09216750  SALT WELLS CREEK NEAR SALT WELLS, WYO. 1981 1981 1981
33 09217000 GREEN RIVER NEAR GREEN RIVER, WYO. 1951-92 1952-92 1951-92
35 09222000 BLACKS FORK NEAR LYMAN, WYO. 1962-83 1965-83 -
38 09224700 BLACKS FORK NEAR LITTLE AMERICA, WYO. 1965-99 1965-99 1968-71
44 09225000 BLACKS FORK NEAR GREEN RIVER, WYO. 1959 - -
53 09229500 HENRYS FORK NEAR MANILA, UTAH 1955-79 1965-79 --
56 09234500 GREEN RIVER NEAR GREENDALE, UTAH 1957-2002 1957-2000 1957-59

apparent intermittent or perennial streamflows in the reach at
site 30 are not known. Large major ion concentrations, small
suspended-sediment concentrations, and small streamflows
indicate that ground-water inflows were likely sources. Given
the location of the reach, point discharges from municipal and
commercial sources in and near Rock Springs likely contributed
as well. Large nutrient concentrations and bacteria counts indi-
cate that anthropogenic sources contribute to at least some por-
tion of the streamflow at site 30 (see following sections
Nutrients and Bacteria).

Previous investigations have described dissolved-solids
characteristics in streams in the Upper Green River Basin. In
and near Sweetwater County, numerous investigations have
focused on the contribution of dissolved solids to the Green
River by the Big Sandy River Basin. The investigations are part
of a larger concern of increases in dissolved solids in the Colo-
rado River Basin. The increases in dissolved solids, due in part
to irrigation returns, diversions, reservoir evaporation, and
municipal and commercial discharges, result in hundreds of
millions of dollars in damage each year (Tyrell, 2001). Con-
gress passed the Colorado River Basin Salinity Control Act in
1974 authorizing the construction of salinity-control projects,
including the Big Sandy Unit (Liebermann and others, 1989;
Tyrell, 2001; Natural Resources Conservation Service, 2002;
Bureau of Reclamation, 2003b). Irrigated agricultural lands are
underlain by the Laney Member of the Green River Formation
(Liebermann and others, 1989). Ground-water discharges from
the Green River Formation are a major contributor to base-flow
dissolved-solids loads in the Upper Green River Basin (Warner

and others, 1985, p. 89). For the Big Sandy River Basin,
dissolved-solids loads discharged from shallow aquifers have
been estimated as 116,000 tons per year (Liebermann and oth-
ers, 1989). Improvements to irrigation systems have resulted in
areduction of dissolved-solids load from the Big Sandy Unit of
more than 40,000 tons per year, as well as conservation of more
than 15,000 acre-ft of water and increased crop production (Nat-
ural Resources Conservation Service, 2002).

Madison and Waddell (1973) quantified the dissolved-sol-
ids characteristics in the Green River, its tributaries, and Flam-
ing Gorge Reservoir. During 1966-68, minor tributaries repre-
senting about 3 percent of the inflow to the reservoir contributed
18 percent of the total dissolved-solids input. Concentrations in
the reservoir were larger than the inflow concentrations because
about 1.2 million tons of dissolved solids were leached from
reservoir bottom sediments during 1963-68. When compared to
inflow constituent concentrations, reservoir percent sulfate
increased and bicarbonate decreased. Downstream dissolved-
solids concentrations increased about 130 mg/L (32 percent) as
aresult of the reservoir, with leaching accounting for 115 mg/L.
and evaporation accounting for 15 mg/L.

Liebermann and others (1989) and Vaill and Butler (1999)
analyzed trends in annual dissolved-solids concentrations and
loads in the Green River Basin for the periods before and after
selected events. In the area of Sweetwater County, dissolved-
solids characteristics of the Green River at sites 33 and 55
(fig. 8) were analyzed by Vaill and Butler (1999) for the periods
before and after construction of the dams for Fontenelle and
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Figure 11. Statistics of (A) total dissolved-solids concentrations, (B) nitrite plus nitrate concentrations, (C) total phosphorus concen-
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Table 4. Median concentrations of analyses of water-quality samples, selected sites in or near Sweetwater County, Wyoming, water years 1974-83.

[--, no data]

Dissolved major ions, in milligrams per liter Total Nutrients, milligrams per liter Suspended Fecal
dissolved Dissolved sediment, coliform
solids, in  nitrite plus Dissolved in bacteria, in

Site milligrams nitrate as  ammonia Total milligrams  colonies per
number Calcium Magnesium Potassium  Sodium Bicarbonate Chloride Silica Sulfate per liter nitrogen as nitrogen phosphorus perliter 100 milliliters
6 45.0 13.0 1.6 16.0 170 3.6 7.20 55.0 238 0.050 0.040 0.020 15.0 7.5
8 46.0 14.0 1.6 20.0 169 4.3 6.50 72.0 255 0.083 0.040 0.010 4.0 |
10 29.0 5.8 1.8 35.0 90.0 8.2 9.40 96.0 239 0.030 0.012 0.040 36.5 -
12 110 34.0 25 205 - 28.0 12.0 590 1,086 0.350 - 0.055 - -
13 220 85.5 3.7 345 270 48.0 12.0 1,400 2,230 0.545 0.040 0.020 49.0 22
14 220 120 3.7 470 300 48.0 11.0 1,700 2,730 0.310 - 0.040 86.0 -
16 57.0 21.0 1.8 46.0 180 7.4 5.90 160 399 0.048 - 0.010 16.0 3.0
21 41.0 28.0 2.8 350 380 38.0 8.30 600 1,265 0.085 0.050 0.150 246 -
24 135 170 11.0 610 400 380 4.40 1,400 2,860 0.300 0.070 0.090 635 -
25 85.0 64.0 5.0 85.0 329 12.0 11.0 370 807 0.040 0.030 0.060 106 -
29 170 120 14.0 255 282 135 7.10 1,050 1,850 0.360 0.060 2.20 5,390 -
30 230 350 59.0 1,200 502 1,200 5.10 2,400 5,790 0.410 0.860 0.320 - 750
31 95.0 74.5 16.0 470 369 450 8.30 700 2,020 0.410 6.00 6.00 130 120,000
33 55.0 21.0 2.1 48.0 180 8.0 5.80 160 395 0.070 0.040 0.030 28.0 6.0
34 55.0 22.0 2.0 51.0 180 10.0 6.00 170 408 0.080 0.080 0.070 - 63
36 120 65.0 11.0 140 230 97.0 5.50 460 1,040 0.200 0.040 0.100 136 -
37 70.0 23.0 1.9 39.0 228 18.0 2.75 150 420 0.063 - 0.035 36.0 -
38 110 43.0 4.5 150 230 61.0 7.00 480 993 0.070 - 0.040 84.0 25
53 130 61.0 8.5 50.0 280 19.0 18.0 410 824 0.200 - 0.060 136 -
56 66.0 26.0 2.6 58.0 185 17.0 4.10 220 487 0.470 0.030 0.010 4.0 0
57 94.5 68.5 4.3 190 429 25.0 12.0 520 1,130 0.185 0.040 0.115 256 -
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Flaming Gorge Reservoirs. Mean annual dissolved-solids con-
centrations were significantly larger (p < 0.05) for the period
following construction of the dams (Vaill and Butler, 1999,
table 8). Mean annual dissolved-solids loads also were larger
for the period following construction of the dams; however, the
difference was significant only at site 55. Differences in mean
annual streamflows for the same periods were not significant
(p > 0.10).

Nutrients

Nutrient concentrations in stream samples collected from
21 selected sites during water years 1974 through 1983 were
evaluated to describe general surface-water quality characteris-
tics of Sweetwater County. Nitrogen and phosphorus are essen-
tial nutrients for healthy plant and animal populations (Fuhrer
and others, 1999). Excessive nutrient concentrations, however,
can degrade or facilitate degradation of water quality. Concerns
for nitrogen in streams include nitrate concentrations larger
than ambient conditions resulting in human health issues for
drinking water, and eutrophication and subsequent hypoxic
conditions for streams and other receiving waters. Eutrophica-
tion is the primary concern for phosphorus in streams (Fuhrer
and others, 1999). Nutrients are the third leading pollutant in
impaired rivers and streams in the United States (U.S. Environ-
mental Protection Agency, 2000a).

Nitrogen in solution in most streams is primarily in the
form of nitrate. Inorganic nitrogen in solution also includes the
reduced phases nitrite and ammonia. In most streams, concen-
trations of these reduced phases are much smaller than nitrate
concentrations and often are near or less than laboratory report-
ing levels. Laboratory reported concentrations of nitrite plus
nitrate are assumed to be mostly nitrate; for brevity, concentra-
tions of nitrite plus nitrate are referred to as concentrations of
nitrate and reported as nitrogen. Pathways of nitrogen to
streams include atmospheric deposition, overland runoff,
ground-water discharge, and point discharges. Sources of nitro-
gen in streams include natural biological and chemical reac-
tions, plant material, and anthropogenic activities such as fertil-
izer application to crops and lawns and sewage disposal from
urban centers.

Phosphorus in solution is primarily in the form of ortho-
phosphate. Phosphates, however, sorb strongly to soil and sed-
iment particles (Fuhrer and others, 1999). Total phosphorus,
which includes phosphates and particulate forms, is the only
form of phosphorus evaluated in this report. Pathways of phos-
phorus to streams include overland runoff and point discharges.
Natural sources of phosphorus in streams in the Western United
States include soils and sediments derived from marine sedi-
mentary rocks. Because phosphorus is essential in metabolism,
anthropogenic sources of phosphorus include animal and
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human waste (Hem, 1985). Phosphorus also is a necessary
plant nutrient and is sometimes added as a fertilizer.

Various reference conditions and water-quality criteria are
included in the evaluation of nutrient concentrations in stream
samples. Clark and others (2000) estimated median flow-
weighted mean nutrient concentrations for streams in relatively
undeveloped basins of the United States. Flow-weighted mean
concentrations are analogous to the mean concentration of the
annual mass flux. Because flow-weighted concentrations are
not directly comparable to sample concentrations, the estimates
by Clark and others (2000) are included in this report only for
qualitative purposes. The U.S. Environmental Protection
Agency (USEPA) developed unique nutrient reference criteria
from monitoring data from streams by nutrient ecoregions and
subecoregions (U.S. Environmental Protection Agency,
2000b). Because data for reference sites are sparse, the criteria
were based on the lower quartile of sample concentrations from
available monitoring data. Most streams in Sweetwater County
are in Nutrient Ecoregion III, subecoregion 18. The USEPA
also has established a standard (Maximum Contaminant Level,
or MCL) for nitrate concentrations in drinking water (U.S.
Environmental Protection Agency, 2002), criteria for ammonia
concentrations for protection of aquatic life (U.S. Environmen-
tal Protection Agency, 1999), and a recommendation for total
phosphorus concentrations for prevention of nuisance plant
growth (U.S. Environmental Protection Agency, 1986). Appli-
cability of the USEPA standards or criteria is dependent on the
use for which the stream has been classified by the State.

Nitrogen

Median dissolved nitrate concentrations for samples col-
lected during water years 1974 through 1983 from selected sites
in and near Sweetwater County were small, ranging from
0.030 mg/L at site 10 on Little Sandy Creek to 0.545 mg/L at
site 13 on the Big Sandy River (table 4; fig. 11B). The median
of the median nitrate concentrations for the 21 selected sites was
0.18 mg/L. For comparison, Clark and others (2000) estimated
the median flow-weighted mean nitrate concentration for
streams in relatively undeveloped basins of the United States as
0.087 mg/L. The subecoregion reference criterion for nitrate
concentrations in streams in the Green River Basin is
0.025 mg/L (U.S. Environmental Protection Agency, 2000b).
Nitrate concentrations exceeded the nutrient ecoregion criterion
in at least 76 percent of all samples from the selected sites!.
Exceedances of the nitrate subecoregion criterion ranged from
at least 52 percent of the samples at site 10 to 100 percent of the
samples at site 13. Sample nitrate concentrations were less than
the USEPA MCL of 10 mg/L (U.S. Environmental Protection
Agency, 2002) except at one site; nitrate concentrations
exceeded the MCL in 3 percent of the samples at site 53 on the
Henrys Fork.

1Some sample concentrations were censored at concentrations larger than the criterion.
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The distribution of various land uses in the Big Sandy
Basin probably is a factor in the downstream increase in nitrate
concentrations from site 10 to site 13 (fig. 8). The basin
upstream from site 10 on Little Sandy Creek is mostly undevel-
oped; most of the drainage area land cover is rangeland (70 per-
cent shrubland and 22 percent herbaceous grassland) and forest
(about 6 percent) (U.S. Geological Survey, 1992). Similar to
most of the county, irrigated agricultural land uses generally are
located in and near stream corridors on alluvial and terrace
deposits. Agricultural land uses comprise less than 1 percent of
the drainage area upstream from site 10, of which about 94 per-
cent are pasture or hay fields. As a whole, the basin upstream
from site 13 on the Big Sandy River also is mostly undeveloped;
about 94 percent of the drainage area is rangeland, about 3 per-
cent is forest, and less than 2 percent is agricultural (U.S. Geo-
logical Survey, 1992). About 94 percent of the agricultural
lands, however, are concentrated near site 13 in the lower one-
quarter of the drainage basin. Additionally, in contrast to site
10, row crops, which can have different nitrogen requirements
than pasture or hay fields, comprise about 38 percent of all agri-
cultural lands upstream from site 13. Some residential and
commercial land uses in the lower part of the basin also might
have contributed to the nitrate loading at site 13.

Median dissolved-nitrate concentrations for samples col-
lected during water years 1974 through 1983 at site 56 on the
Green River were large (0.47 mg/L) when compared to concen-
trations at other sites (table 4; fig. 11B). Site 56 is located about
0.5 mi downstream from Flaming Gorge Reservoir (fig. 8). The
median nitrate concentrations for the other five selected sites on
the Green River ranged from 0.048 to 0.083 mg/L. The median
nitrate concentrations of major inflows to Flaming Gorge Res-
ervoir were 0.080 mg/L (Green River, site 34), 0.070 mg/L
(Blacks Fork, site 38), and 0.20 mg/L (Henrys Fork, site 53)
(fig. 8)l. Algal blooms have occurred in the reservoir and sub-
stantial blooms were documented during September 1975
(Bolke, 1979) and in subsequent years by others (Lowham and
others, 1985), and have been the focus of various studies (for
example, Miller and others, 1983; Oster and Taylor, 1987,
Craig Thompson, Western Wyoming Community College,
written commun., 2003). Die-off of these blooms could result
in settling and accumulation of organic matter containing nitro-
gen in deeper parts of the reservoir. Conditions in deeper waters
of the reservoir with small dissolved oxygen concentrations
would have been favorable for reduction of the organic nitro-
gen. Some of the reduced nitrogen released from the reservoir
would oxidize to nitrate as dissolved-oxygen concentrations
increase in the Green River downstream. However, the relation
of nitrate concentrations at site 56 to nutrient cycling in the res-
ervoir is complex. Changes in nutrient loading, reservoir oper-
ations, and various environmental factors contribute to the com-
plexity of the relation. Reservoir outlet modifications (Bureau
of Reclamation, 2003a) and experimental reservoir releases

(Muth and others, 2000) also contribute to the complexity of the
relation.

Median dissolved-ammonia concentrations for samples
collected during water years 1974 through 1983 from selected
sites in and near Sweetwater County were variable, ranging
from 0.012 mg/L at site 10 on Little Sandy Creek to 6.0 mg/L at
site 31 on Bitter Creek (table 4). Analyses for dissolved ammo-
nia were available for 15 of the 21 selected sites. The median
of the median ammonia concentrations for the 15 sites was
0.040 mg/L. For comparison, Clark and others (2000) esti-
mated the median flow-weighted mean ammonia concentration
for streams in relatively undeveloped basins of the United
States as 0.020 mg/L. A subecoregion reference criterion for
ammonia concentrations in streams was not established (U.S.
Environmental Protection Agency, 2000b).

Median dissolved-ammonia concentrations for samples
collected during water years 1974 through 1983 at sites 30
(0.86 mg/L) and 31 (6.0 mg/L) were substantially larger than
the median concentrations for the other sites (table 4). Asa
reduced form of nitrogen, ammonia in appreciable concentra-
tions would not be expected in samples from most streams with-
out anthropogenic sources (Hem, 1985; Fuhrer and others,
1999). Sites 30 and 31 are located in and near the town of Rock
Springs, Wyoming (fig. 8). Sewage effluent from commercial
and municipal sources (Wyoming Department of Environmen-
tal Quality, 1976, 1984) likely contributed to the ammonia load-
ing at these sites (also see following section Bacteria). Concen-
trations of ammonia in Bitter Creek might have contributed to
nutrient loading in the Green River. The median streamflow of
the samples collected during the same period at site 34
(1,200 ft3/s) on the Green River was 300 times larger than the
median at site 31 (4.0 ft*/s) on Bitter Creek. In spite of the large
dilution, the median ammonia concentration at site 34
(0.080 mg/L) on the Green River downstream from the conflu-
ence with Bitter Creek was slightly larger than the median at
site 33 (0.040 mg/L) upstream from the confluence.

Phosphorus

Median total-phosphorus concentrations for samples col-
lected during water years 1974 through 1983 from selected sites
in and near Sweetwater County were variable, ranging from
0.010 mg/L at sites 8, 16, and 56 on the Green River to
6.0 mg/L at site 31 on Bitter Creek (table 4; fig. 11C). The
median of the median total-phosphorus concentrations for the
21 selected sites was 0.055 mg/L. For comparison, Clark and
others (2000) estimated the median flow-weighted mean phos-
phorus concentration for streams in relatively undeveloped
basins of the United States as 0.022 mg/L. The subecoregion
reference criterion for total-phosphorus concentrations in
streams in the Green River Basin also is about 0.022 mg/L (U.S.
Environmental Protection Agency, 2000b). Total-phosphorus
concentrations exceeded the nutrient subecoregion criterion in

1During water years 1974 through 1983, the sums of the daily mean streamflows for sites 34, 38, and 53 (major reservoir inflows) were equal to 83, 15, and 4
percent, respectively, of the sum of the daily mean streamflows for site 56 (reservoir outflow).



67 percent of all samples from the selected sites. The percentage
of samples that exceeded the total-phosphorus ecoregion crite-
rion ranged from 26 percent at site 8 to 100 percent at site 29 on
Salt Wells Creek and site 30 on Bitter Creek. Total-phosphorus
concentrations exceeded the USEPA recommendation of 0.1 mg/
L for prevention of nuisance plant growth (U.S. Environmental
Protection Agency, 1986) in 32 percent of all samples from the
selected sites; the percentage of samples that exceeded the rec-
ommendation ranged from 3 percent at site 8 to 100 percent at site
29.

Sites 8, 16, and 56 are located on the Green River (fig. 8).
Smaller total-phosphorus concentrations at these sites compared
to concentrations at other sites likely were related to the reduction
in suspended-sediment flux by Fontenelle and Flaming Gorge
Reservoirs. Low suspended-sediment concentrations are
expected because the slower velocities of large reservoirs remove
most sediment from suspension (see following section Suspended
Sediment). Because phosphorus sorbs to sediment particles, a
reduction in suspended-sediment concentrations likely would
result in a reduction in total-phosphorus concentrations.

Site 31 is located on Bitter Creek downstream from the town
of Rock Springs, Wyoming (fig. 8). Figure 12 shows the distri-
bution of total phosphorus and suspended-sediment concentra-
tions from all sites in the Bitter Creek Basin with data from water
years 1974-83. For sites 21, 24, and 29, total-phosphorus con-
centrations generally increased with increasing suspended-
sediment concentrations. This relation is typical for streams in
the region with moderate to large suspended-sediment concentra-
tions correlated with streamflows. A previous investigation
found soil erodability to be a significant variable for estimating
total-phosphorus concentration in the Green River Basin (Fannin
and others, 1985). For site 31, however, an inverse relation was
observed. Because phosphorus is present in human waste, sew-
age effluent from municipal and commercial sources in and near
Rock Springs (Wyoming Department of Environmental Quality,
1976, 1984) probably contributed to the increased total-
phosphorus concentrations during base-flow conditions. Larger
streamflows diluted total-phosphorus concentrations resulting in
ratios of total phosphorus to suspended sediment that were more
similar to other Bitter Creek samples.

Additional research in the sources, transport, and cycling of
phosphorus in the Upper Green River Basin is needed. For Flam-
ing Gorge Reservoir, the sources of nutrients contributing to algal
blooms need to be determined (Bolke, 1979). For high altitude
Western reservoirs like Fontenelle and Flaming Gorge, a more
thorough investigation of the variables controlling algal produc-
tivity is needed; specifically, the relation between algae and
phosphorus (Miller and others, 1983). Additional data are
needed to further characterize the water quality of Flaming Gorge
Reservoir (Utah Department of Environmental Quality, 2003).
Research is needed to differentiate point sources from non-point
sources of nutrients as well as the "recycling” of nutrients in
Flaming Gorge Reservoir (Craig Thompson, Western Wyoming
Community College, written commun., 2003).
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Figure 12. Relations between total phosphorus and suspended-sedi-
ment concentrations for selected stream sites, Bitter Creek Basin,
Sweetwater County, Wyoming, water years 1974-83.

Suspended Sediment

Suspended-sediment concentrations in stream samples col-
lected from selected sites during water years 1974 through 1983
were evaluated to describe general surface-water-quality charac-
teristics of Sweetwater County. Sediments in streams are part of
the natural fluvial processes of erosion, transport, and deposition
(siltation). As with other dissolved and particulate constituents in
streams, however, excessive sediment transport can be cause for
concern. These concerns include degradation of water quality
and aquatic habitat and reduction of reservoir capacity. For
example, siltation is the leading pollutant in impaired rivers and
streams in the United States (U.S. Environmental Protection
Agency, 2000a). In addition to siltation, sediment in streams can
facilitate the transport of other water-quality degradates, includ-
ing nutrients, bacteria, metals, and pesticides. Conversely,
decreased sediment delivery also can affect aquatic habitat (Hem,
1985). Large reservoirs are sediment sinks; decreased velocities
result in settling of particulates and removal of nearly all sus-
pended sediment (Meade and others, 1990, p. 267). Diminished
sediment transport—either through removal of the sediment
source or through reduction of the streamflows transporting the
sediment—can result in channel changes including increased
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aggradation or degradation and changes in particle-size distri-
bution, all of which are detrimental to endemic fish populations
(Muth and others, 2000).

Daily suspended-sediment data are available for various
periods for five sites in and near Sweetwater County (table 3).
Analyses of those data are not included in this report. Addi-
tional information about these suspended-sediment data can be
obtained from the USGS. Inquiries can be directed to the Dis-
trict Chief; contact information is on the inside back cover of
this report.

Median suspended-sediment concentrations in samples
collected during water years 1974 through 1983 from selected
sites in and near Sweetwater County were variable, ranging
from 4.0 mg/L at sites 8 and 56 on the Green River to
5,390 mg/L at site 29 on Salt Wells Creek (table 4; fig. 11D).
Analyses for suspended sediment were available for 18 of the
21 selected sites. The median of the median suspended-
sediment concentrations for the 18 selected sites was
85.0 mg/L. Sites 8 and 56 are located on the Green River down-
stream from Fontenelle and Flaming Gorge Reservoirs (fig. 8).
The low concentrations at sites 8 and 56 are expected because
the slower velocities of large reservoirs remove most sediment
from suspension (Meade and others, 1990). Median suspended-
sediment concentrations in samples from all selected sites on
the Green River were lower than the medians for all other sites
(table 4; fig. 11D).

Suspended-sediment characteristics observed in streams in
Sweetwater County probably were the result of both natural and
anthropogenic factors. On average, the largest suspended-
sediment yields1 occur naturally in regions where precipitation
is sufficient for producing runoff but insufficient for sustaining
dense vegetation—a concept referred to as the “Langbein-
Schumm rule” (Langbein and Schumm, 1958; also, Schumm
and Hadley, 1961; Wilson, 1973). For regions where the mean
annual temperature is about 50°F, the maximum sediment
yields occur when annual precipitation is between 10 and 15 in.
Assuming all other factors are constant, runoff would be
expected to be larger in colder regions than in warmer regions
for a given amount of rainfall (Langbein and others, 1949;
Meade and others, 1990). Given the mean annual temperature
in Green River, Wyoming, is about 43°F and the area-weighted
mean annual precipitation for Sweetwater County is about 9 in.,
larger suspended-sediment yields might be expected from
basins in the county.

Anthropogenic factors might have contributed to
suspended-sediment concentrations in stream samples from
some sites in Sweetwater County. Site 29 is located on Salt
Wells Creek near the confluence with Bitter Creek (fig. 8).
Median suspended-sediment concentrations also were large
(634 mg/L) at site 24 on Bitter Creek in the same area (fig. 8).
Channelization of Bitter Creek as part of highway and railroad
construction and discharge of water from underground coal

mine dewatering operations into Bitter Creek resulted in accel-
erated channel erosion and a lower channel base altitude in the
reach of the confluence with Salt Wells Creek. Subsequent ero-
sion occurred in the channel of Salt Wells Creek because of the
lower base altitude (Lowham and others, 1982). Increased
suspended-sediment concentrations also might be related to
erosion attributed to livestock grazing practices in the Green
River Basin (Lowham and others, 1982; Wyoming Department
of Environmental Quality, 1984).

Bacteria

Bacteria concentrations in stream samples collected from
selected sites during water years 1974 through 1983 were eval-
uated to describe historical contamination of the surface waters
of Sweetwater County. Bacteria are from natural and anthropo-
genic sources. Excessive amounts of bacteria in streams, how-
ever, are a human-health concern because bacteria have been
correlated with the presence of disease-causing organisms
(pathogens). Because sampling for pathogens is problematic,
bacteria are used as indicators of the possible presence of patho-
gens in streams (Hem, 1985). Pathogens are the second leading
pollutant in impaired rivers and streams in the United States
(U.S. Environmental Protection Agency, 2000a).

Historical monitoring of pathogen indicators in streams in
and near Sweetwater County included sampling for fecal
coliform bacteria. The primary sources of fecal coliforms are
fecal waste from wildlife and livestock and sewage effluent
from municipalities and septic systems. Other non-fecal
sources of fecal coliforms do exist (U.S. Environmental Protec-
tion Agency, 1986); as such, specific bacteria are preferable as
pathogen indicators (Myers and Sylvester, 1997). For example,
the presence of the fecal coliform Escherichia coli (E. coli) in
water is direct evidence of fecal waste from warm-blooded ani-
mals (Dufour, 1977). In a synoptic study of three basins in
Wyoming, however, Clark and Gamper (2003) found that most
of the fecal coliforms in stream samples were E. coli. The find-
ing demonstrates the utility of fecal coliform data in analyses of
pathogen indicators.

The State of Wyoming fecal coliform water-quality crite-
ria are based on the geometric means of multiple samples during
different time periods. The State criteria values have changed
over time, as have their implementation with regard to different
classes of streams and times of year as well as proximity of sew-
age outfalls (Wyoming Department of Environmental Quality,
1976, 2001). For the purposes of this report, samples are com-
pared with the USEPA recommended criterion of 400 colonies
per 100 mL for single samples (U.S. Environmental Protection
Agency, 1976). USEPA studies determined that contact-
associated gastrointestinal illnesses were statistically signifi-
cant when fecal coliform counts were greater than 400 colonies
per 100 mL.

Yield is equal to the product of streamflow and concentration per unit drainage area and unit conversion factor.



Analyses for fecal coliform were available for 10 of the
21 selected sites in and near Sweetwater County during water
years 1974 through 1983 (table 4). Median fecal coliform
counts in samples were variable, ranging from less than 1 col-
ony per 100 mL at site 56 on the Green River to 120,000 colo-
nies per 100 mL at site 31 on Bitter Creek. The median of the
median fecal coliform counts for the 10 sites was less than
15 colonies per 100 ml. Fecal coliform counts in all samples
from 7 of the 10 sites summarized were less than or equal to the
USEPA recommended criterion of 400 colonies per 100 mL.

Site 56 is located on the Green River about 0.5 mi down-
stream from Flaming Gorge Reservoir (fig. 8). For comparison,
median fecal coliform counts in samples from sites on streams
flowing into the reservoir were substantially larger than the
median count at site 56 (site 34, 63 colonies per 100 mL; site 38,
25 colonies per 100 mL). Fecal coliforms in streams flowing
into the reservoir can sorb on and deposit with suspended sedi-
ments in the reservoir. Fecal coliforms in stream inflows that
are not deposited in the reservoir probably do not survive long
enough to be discharged from the reservoir. Considering the
length and thermal stratification of the reservoir, the average
residence time of water in the reservoir (not determined) prob-
ably is longer than the 1 to 3-day half-life of fecal coliforms
(Mallard, 1981).

Site 31 is located on Bitter Creek downstream from the
town of Rock Springs, Wyoming (fig. 8). During the period
summarized, fecal coliform counts in 91 percent of the samples
collected at site 31 exceeded the USEPA recommended crite-
rion. Fecal coliform counts in samples from other sites also
exceeded the recommended criterion. Counts at site 30 on Kill-
pecker Creek, a tributary upstream from site 31, exceeded the
USEPA criterion in 64 percent of the samples. Counts at site 34
on the Green River downstream from the confluence with Bitter
Creek exceeded the USEPA criterion in 19 percent of the sam-
ples. For comparison, the median count at site 33 (6 colonies
per 100 mL) on the Green River (water-quality samples col-
lected upstream from the confluence with Bitter Creek) was
one-tenth of the median count at site 34 (63 colonies per
100 mL). Sewage effluent from commercial and municipal
sources in and around Rock Springs, Wyoming (Wyoming
Department of Environmental Quality, 1976, 1984) likely con-
tributed to fecal coliform loading at sites 30, 31, and 34. Fecal
coliform counts that exceeded the criterion have resulted in the
State of Wyoming identifying the lower segments of Killpecker
and Bitter Creeks and the Green River downstream from Bitter
Creek as not fully supporting designated uses for one or more
years (Wyoming Department of Environmental Quality, 1976,
1984, 1988, 2000, 2002; also see previous section Nutrients).

Ground Water

The terms aquifer and hydrogeologic unit both are used in
this report to describe saturated geologic units. In this report the
term aquifer refers to bodies of rock or sediment that yield eco-
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nomic quantities of water to wells or springs. The term hydro-
geologic unit is more general and refers to all bodies of rock or
sediment that are hydrologically important, including aquifers,
semi-confining units, and confining units. Most of the saturated
geologic units in Sweetwater County are heterogeneous, con-
taining aquifers, semi-confining units, and confining units. For
this reason the term hydrogeologic unit (pl. 1) is used when dis-
cussing characteristics of several geologic units as a whole.
However, the term aquifer is used when discussing characteris-
tics of a specific water-baring unit or units within the hydrogeo-
logic units listed in plate 1; for example, the Madison aquifer is
within the Paleozoic hydrogeologic units. Discussions on
ground water in the following sections are organized by hydro-
geologic units.

Estimates of water used in Sweetwater County indicate
that ground water only accounts for about 30 percent of the
overall water used (Timothy Bartos, U.S. Geological Survey,
written commun., 2003); however, in most parts of the county
it is the only supply of water available. Aquifers in Lower Ter-
tiary hydrogeologic units are the most widely used. Formations
that make up these aquifers occur at or near land surface in
about 90 percent of the county. The Rock Springs Uplift area,
where aquifers below the Lower Tertiary hydrogeologic units
are used, is the most notable exception. Aquifers in Quaternary
hydrogeologic units are important water supplies locally but are
not widespread.

Ground water in the county occurs under both water-table
(unconfined) and artesian (confined) conditions. Under water-
table conditions, permeable material extends from the land sur-
face down to the saturated zone, allowing vertical movement of
water. Aquifers in Quaternary hydrogeologic units consisting
of alluvium, wind-blown, lacustrine, and gravel deposits gener-
ally are unconfined. In some locations shallow aquifers in Ter-
tiary hydrogeologic units also may be unconfined (Welder,
1968, p. 2). Artesian aquifers are composed of permeable rock
or sediments confined by relatively impermeable rocks (semi-
confining or confining units). Water in an artesian aquifer is
under hydraulic pressure and will rise above the top of the aqui-
fer when the overlying confining bed is pierced (for example,
by a well) or broken (for example, at a spring). If sufficient
hydraulic pressure exists, water from a well tapping an artesian
aquifer can flow to the land surface even though the aquifer is
deeply buried. Most aquifers in Tertiary and deeper hydrogeo-
logic units in the county contain water under artesian conditions
(except near the surface). In Sweetwater County the water-level
depth in both water-table and artesian wells generally is less
than 200 feet, but the drilling depth to artesian aquifers may be
much greater (Welder and McGreevy, 1966, p. 3; Welder, 1968

p. 2).

Ground-Water Recharge

Recharge to aquifers in Sweetwater County occurs by
infiltration of precipitation on outcrop areas, infiltration of
snowmelt runoff from the mountains, and leakage of stream-
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flow (Martin, 1996, p. 25; Welder and McGreevy, 1966, p. 2;
Welder, 1968 p. 2). Welder (1968, p. 3) also identifies infiltra-
tion of surface water used for irrigation as another source of
recharge in the Green River Structural Basin. Ahern and others
(1981, p. 87) concluded that this type of recharge likely is
occurring in the Farson-Eden area (fig. 13).

Martin (1996, p. 25) reported that analysis of streamflow-
gaging records indicated that all of the major streams in the
Green River Structural Basin are gaining streams, except for the
Blacks Fork, Smiths Fork, and Hams Fork, which provide
recharge to Tertiary hydrogeologic units. Martin (1996, p. 27)
estimated the total recharge to Tertiary hydrogeologic units in
the Green River Structural Basin to be about 165 ft%/s. Figure 13
shows the estimated distribution of ground-water recharge in the
Green River Structural Basin.

Fisk (1967, p. 65-67) identified major recharge areas to
aquifers in the Great Divide Structural Basin as the high area in
the northeast part of the basin (Tps. 26 and 27 N. between Rs. 90
and 94 W.), the southwest part of the basin where rocks are
upturned on the Rock Springs Uplift, the Rawlins Uplift, and the
high area around Creston Junction (pl. 1; fig. 1). Piezometric
levels in hydrogeologic units are higher in these areas than other
parts of the basin, probably because the higher altitude of these
features results in slightly higher annual precipitation. Welder
and McGreevy (1966, p. 2) reported that most streams in the
Great Divide Structural Basin are losing streams.

Fisk (1967, p. 66-68) identified major recharge areas to
aquifers in the Washakie Structural Basin as the upturned out-
crops flanking the Rock Springs Uplift, the outcrop area south-
west of Rawlins (Atlantic Rim area in Carbon County), and the
high area around Creston Junction (pl. 1; fig. 1). Again, these
areas probably receive more annual precipitation than the lower
parts of the basin. Fisk (1967, p. 66-68) also identified Muddy
Creek (fig. 8) where it crosses the permeable Fox Hills, Lance,
and Fort Union Formations (T. 17 N., R. 91 W.) in Carbon
County as a recharge area for the basin. Most streams in the
Washakie Structural Basin also are losing streams (Welder and
McGreevy, 1966, p. 2).

Even though the Great Divide and Washakie Basins are
separated structurally, Fisk (1967, p. 19) reported that aquifers
are in direct hydraulic connection across the Wamsutter Arch.
Fisk (1967, p. 69) estimated total recharge to both basins to be a
minimum of 15 ft%/s. Using recharge and storage estimates, Fisk
(1967, p. 73) estimated that it would take more than 50,000 years
to fill the fresh-water parts of the basins with ground water.

Freethey and Cordy (1991, p. C81) presented a map of
potential recharge by direct infiltration of precipitation to aqui-
fers in Mesozoic hydrogeologic units within the Upper Colorado
River Basin. The Sweetwater County part of this map (fig. 14)
indicates that some direct infiltration of precipitation probably
occurs to Mesozoic hydrogeologic units around the Rock
Springs Uplift, but it likely is small.

Ground-Water Discharge

Ground-water discharge from Sweetwater County occurs
mainly as seepage to streams and Flaming Gorge Reservoir, dis-
charge to springs, pumpage from wells, evaporation, and under-
flow along streamways and in aquifers that extend out of the area
(Welder and McGreevy, 1966, p. 2; Welder, 1968, p. 2). Ground
water in Mesozoic and Paleozoic hydrogeologic units also may
leave the county as underflow in the east-central part of the
county (Freethey and Cordy, 1991, plate 5E; Geldon, 2003, p.
B127 and B134).

Martin (1996, p. 27) stated that discharge from Tertiary
hydrogeologic units by pumping and evapotranspiration in the
Green River Structural Basin is negligible. Figure 15 is a poten-
tiometric surface map of the Wasatch zone of the Wasatch-Fort
Union aquifer in Sweetwater County (Wasatch zone is com-
posed of the Wasatch and Battle Spring Formations). The map
shows that ground water in the Wasatch-Fort Union aquifer
within the Green River Structural Basin moves towards a narrow
discharge area of Flaming Gorge. An estimated steady-state
ground-water budget for Tertiary hydrogeologic units in the
Green River Structural Basin is shown in table 5. The inferred
flow path in figure 15 indicates that ground water in the Wasatch
zone of the Wasatch-Fort Union aquifer in the Washakie Struc-
tural Basin leaves the county to the southeast. Fisk (1967, p. 69-
70) reported that some ground water in the Washakie Structural
Basin is lost to the westward flowing Bitter Creek and the south-
ward flowing Muddy Creek, Vermillion Creek, and other tribu-
taries to the Little Snake River. Potentiometric contours in fig-
ure 15 indicate that ground water in the Wasatch zone of the
Wasatch-Fort Union aquifer in the Great Divide Structural Basin
probably leaves the basin by flowing east out of the east-central
part of the basin. Fisk (1967, p. 70) stated that some ground
water likely flows south out of the Great Divide Structural Basin
over the Wamsutter Arch and into the Washakie Structural
Basin.

Figure 16 (Freethey and Cordy, 1991, pl. SE) is a
generalized potentiometric surface map of the Mesaverde aqui-
fer, which is contained in Upper Cretaceous rocks in Sweetwater
County. The map is not detailed enough to accurately show all
of the flow directions out of Sweetwater County in the Mesav-
erde aquifer, but it does indicate that at least some of the water
flows across the eastern county line. Region-wide development
of ground-water resources in Mesozoic hydrogeologic units in
the Upper Colorado River Basin (including Sweetwater County)
was reported as negligible by Freethey (1988, p. 64). Locally,
water produced from Mesozoic hydrogeologic units in conjunc-
tion with oil and gas production may be substantial.

According to Geldon (2003, p. B126), highly variable
topography forces ground water in Paleozoic hydrogeologic
units of the Upper Colorado River Basin to flow toward local
and subregional outlets, rather than to regional discharge areas.
Geldon (2003, p. B141) reported that water produced in conjunc-
tion with oil and gas production is the largest withdrawal from
Paleozoic hydrogeologic units in the Upper Colorado River
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Table 5. Estimated steady-state ground-water budget for Tertiary hydrogeologic units in the Green River Structural

Basin
(from Martin, 1996).

Recharge components

Inflow to the ground-water system
(cubic feet per second)

Infiltration of precipitation, snowmelt runoff, and streamflow 138
Excess irrigation water in the Farson-Eden area, Wyoming 18
Streamflow leakage along the Blacks Fork, Smiths Fork, and 9
Hams Fork

Total 165

Discharge components

Outflow from the ground-water system
(cubic feet per second)

Green and New Fork Rivers upstream from Fontenelle 94
Reservoir
Green River between Fontenelle Reservoir and the town of 23

Green River, Wyoming

Green River downstream from the town of Green River, 13

Wyoming, including Flaming Gorge Reservoir
Big Sandy River
Henrys Fork

Total

17

16

163

Basin. Production of water in this way probably is responsible
for local declines in water levels within Sweetwater County.
The potentiometric-surface map (fig. 17) of the Tensleep aqui-
fer, which is contained in upper Paleozoic rocks, indicates that
a 1,000-ft deep ground-water cone of depression occurs around
the Lost Soldier-Wertz-Mahoney oil fields in and near the
northeast corner of the county. Geldon (2003, p. B134)
reported that most of the ground water in upper Paleozoic
hydrogeologic units north of the Uinta-Park divide (fig. 17) that
is not pumped from wells or discharged to springs, probably
rises into Mesozoic or Tertiary hydrogeologic units or flows
into the Hanna Basin through a gap between the Rawlins Uplift
and the Sierra Madre.

Figure 18 shows the potentiometric surface of the Madison
aquifer, which is contained in middle Paleozoic rocks, in Sweet-
water County. Like upper Paleozoic hydrogeologic units,
ground water in middle Paleozoic hydrogeologic units north of
the Uinta-Park divide (fig. 18) could flow toward a gap between
the Rawlins Uplift and the Sierra Madre. Some of the water in
these hydrogeologic units also is lost to water wells and oil and
gas field pumpage (Geldon 2003, p. B127). In the Green River
Structural Basin, some ground water in middle Paleozoic
hydrogeologic units may leak upward to overlying Pennsylva-

nian and Permian hydrogeologic units where upward hydraulic
gradients are strong (Geldon 2003, p. B127).

Ground-Water-Quality and other Hydrogeologic
Characteristics

Ground-water-quality data include results from 218 histor-
ical samples, 564 produced-water samples, and 46 new samples
collected for the study described in this report. Hydrogeologic
characteristics of aquifers, such as lithology, water-bearing
properties, and water-transmitting properties are described.

Ground-water quality analyses included 218 historical
samples that were retrieved from the USGS NWIS database and
the University of Wyoming Water Resources Data System
(WRDS) database for use in this report. Historical samples had
been analyzed mainly for major ions, nutrients, and trace ele-
ments, although a small subset of the samples were analyzed for
radium-226 and gross alpha and gross beta radiation. Results
from the 218 historical samples also are tabulated in appendix 6.

A retrieval of 564 historical water-quality samples from the
USGS Produced Waters Database (http://energy.cr.usgs.gov/
prov/prodwat/data.htm) also was made as part of this study for
analyses of ground-water quality. Analyses for major ions and
total dissolved solids (TDS) were all that was available from the
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produced waters database for these samples. Results from these
564 samples are summarized, but not reproduced, in this report.

An attempt was made to accurately identify the aquifer that
was supplying water for each of the 46 new samples collected.
This was done by first obtaining the latitude and longitude of
the sampling site using a global positioning system (GPS) and
plotting the site on the statewide 1:500,000 geologic bedrock
map using a geographical information system (GIS). If the
sampling site was a spring, the geologic formation that the
spring plotted in was assumed to be the source of the sampled
water. For shallow wells, drilling logs and well completion
information from the Wyoming State Engineer’s well permit
were reviewed, when available, to ensure that the well was a
bedrock well and not screened in surficial deposits. The above
steps also were taken for deep wells, but in addition, available
geologic formation thickness data were reviewed to determine
if the well was screened in the formation that occurred at the
surface, or if it was screened in a lower formation.

Of the 218 historical ground-water-quality samples used in
this study, 201 were retrieved from the USGS NWIS database,
and 17 from the University of Wyoming WRDS database. The
201 NWIS samples were selected from approximately
900 ground-water-quality samples that existed in the NWIS
database for Sweetwater County. Many Sweetwater County
ground-water sites in the NWIS database had been sampled
multiple times. For this study only one ground-water sample
from a given site was used in the data analysis. In cases where
multiple samples from one site had been collected, either the
most recent sample or the sample with the most constituents
was used in the final data analysis. After this elimination pro-
cess was completed, 295 ground-water samples were left.

These 295 historical samples were reviewed using a GIS
and the statewide 1:500,000 geologic bedrock map to check for
proper assignment of the aquifer. Seventy-two samples were
dropped from the data set because they either had no aquifer
assigned to them, or because the unit that was assigned was sus-
pect. An additional 22 samples were dropped from the data set
because they were collected as part of an oil shale retort study,
and did not represent ambient ground-water conditions.

A similar process was completed for samples from the
WRDS database. This step was more complicated using the
WRDS data for two reasons. First, the WRDS database con-
tained sample results supplied by the USGS that needed to be
removed to prevent duplication. Second, it contained ground-
water-quality data collected from monitoring wells used to
monitor pollutants from point sources. Water-quality sample
results from those wells may not represent the regional condi-
tion of the ground water, and were not included in the final data
set used to assess regional water-quality characteristics of the
county.

There were approximately 500 unique ground-water sites
for Sweetwater County in the WRDS database after all known
USGS data had been removed. About 100 of those unique sites
were assigned to an aquifer. Of those 100 sites, only 17 could
be confirmed to be sites not affected by point-source contami-
nation. All 17 sites were monitoring wells for coal mining oper-

ations. Through discussion with a mining representative, it was
learned that the monitoring wells were installed before mining
operations began. They were sampled first before mining
began, and then several times after mining started. For this rea-
son the first samples collected from the wells were used in the
final data set for this study.

It is possible that some errors could have been made
assigning ground-water-quality samples used in this study to
the correct aquifer, even though considerable effort was put into
this task. The task of assigning an aquifer to a shallow well is a
fairly simple and certain process. The task becomes much more
difficult when the well likely penetrates more than one aquifer,
or in the case of a spring that occurs near the contact between
two units.

A less rigorous screening process was used on the water-
quality samples retrieved from the USGS Produced Waters
Database. The database contained a field used to describe the
method of sample collection. Only water-quality samples that
were collected from the wellhead or from a drill stem test were
selected for data analysis. Samples were then screened for
duplication. The database contained many sites where multiple
samples were collected at different depths from drill stem tests.
These were not considered duplicate samples because different
water was sampled each time.

The methods described in the USGS National Field Man-
ual for the Collection of Water-Quality Data (U.S. Geological
Survey, 1997 to 2003) were used for the collection of the
46 new samples used in the study described in this report. A
field blank and a replicate sample were collected as quality-
assurance samples. The methods used to collect the 39 radon-
222 samples were designed to prevent degassing of the sample.
However, not all aspects of sample collection could be con-
trolled. Specifically, cascading water in some wells, and some
degassing from springs, may have taken place. Springs only
were sampled when upwelling of ground water was visible and
the water temperature and dissolved oxygen content indicated
that the water was not stagnant. Spring samples were collected
from below the water surface directly in plumes of upwelling.
Because it is possible that some degassing of radon-222 could
have taken place in these samples, all radon-222 concentrations
should be considered minimum values.

All 46 samples were analyzed for major ions, nutrients,
and trace elements. In addition, 39 of the samples were ana-
lyzed for radon-222, and 6 samples were analyzed for radium-
226 and 228, and gross alpha and gross beta radiation. All sam-
ples were analyzed by the USGS National Water Quality Labo-
ratory in Denver, Colorado. Methods for the major ion analyses
are described in Fishman and Friedman (1989), Fishman
(1993), and American Public Health Association, (1998).
Methods for the nutrient analyses are described in Fishman
(1993). Methods for the trace-element analyses are described in
Garbarino (1999), Faires (1993), McLain (1993), and Fishman
and Friedman (1989). Methods for the radon-222 analyses are
described in American Society for Testing and Materials
(1996). Methods for the radium-224, 226, 228, and gross alpha



and gross beta radiation analyses are described in U.S. Environ-
mental Protection Agency (1980) method 900.0 with modifica-
tion!. The location of sampling sites, including both ground-
water wells and springs, is shown in plate 2. Results from anal-
yses are tabulated in appendix 6.

In the following discussion of characteristics of aquifers,
comparisons are made between water-quality-sample results
and various water-quality standards. Water-quality standards
used for comparisons will be explained here rather than in each
of the individual sections that follow.

For water-quality comparisons, three types of USEPA
standards are used: Maximum Contaminant Levels (MCLs),
Secondary Maximum Contaminant Levels (SMCLs), and Life-
time Health Advisories. The USEPA MCLs (U.S. Environmen-
tal Protection Agency, 2002) are legally enforceable standards
that apply to public water systems, which provide water for
human consumption through at least 15 service connections, or
regularly serve at least 25 individuals. The purpose of MCLs is
to protect public health by limiting the levels of contaminants in
drinking water. MCLs do not apply to ground water used for
livestock, irrigation, or self-supplied domestic use. They are,
however, a valuable reference when assessing the suitability of
water for these uses. USEPA SMCLs (U.S. Environmental Pro-
tection Agency, 2002) are non-enforceable guidelines regulat-
ing contaminants that may cause cosmetic effects (such as skin
or tooth discoloration) or aesthetic effects (such as taste, odor,
or color) in drinking water. Lifetime Health Advisories are
based on the concentration of a chemical in drinking water that
is expected to cause any adverse noncarcinogenic effects result-
ing from a lifetime of exposure (U.S. Environmental Protection
Agency, 2002).

Quality standards for Wyoming class II and class III
ground waters (Wyoming Department of Environmental Qual-
ity, 1993) also are used for comparisons in this report. Class II
ground water is water that is suitable for agricultural use where
soil conditions and other factors are adequate. Class III ground
water is water that is suitable for livestock. These Wyoming
standards are designed to protect ground waters that meet the
criteria of a given class from being degraded by anthropogenic
activity. They are not meant to prevent ground water that does
not meet the standards from being used for a particular use.
Like the USEPA standards, they serve only as a reference in this
report to help assess the suitability of ground water for various
uses.

In this report, results from the 828 ground-water-quality
samples used in this study are discussed in terms of the water’s
suitability for domestic, irrigation, and livestock use based on
the USEPA and Wyoming Department of Environmental Qual-
ity (WDEQ) standards. When discussing the suitability for
domestic use, USEPA MCLs and Lifetime Health Advisory
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standards were adhered to, even though they are not legally
enforceable for any of the sampling sites used in this study.
USEPA SMCLs and WDEQ ground water class II and class III
standards only were used as a guide. If these standards only
were slightly exceeded, the water was still considered margin-
ally useful for the given use. The 828 samples used in this study
were not analyzed for every constituent for which a standard
exists. When water from a sampling site is reported as suitable
for a given use, it is based only on the constituents that were
analyzed. It is possible that the concentration of some other
constituent not analyzed could make the water unsuitable for
the given use.

Ground-water quality in Sweetwater County is highly vari-
able, even within a single hydrogeologic unit. Water quality in
any given hydrogeologic unit tends to be better near outcrop
areas where recharge occurs and deteriorates as the distance
from these areas increases. The water quality of a given hydro-
geologic unit also usually deteriorates with depth. Most of the
water-quality samples collected from Quaternary and Tertiary
hydrogeologic units used in this study came from wells and
springs that were being used to supply water for livestock and
wildlife. Wells that do not produce usable water are usually
abandoned, and springs that do not produce usable water typi-
cally are not developed. In addition, where hydrogeologic units
are deeply buried, they usually are not tapped for a water supply
when a shallower supply is available. For these reasons the
ground-water-quality samples from the Quaternary and Tertiary
hydrogeologic units used in this study are most likely biased
toward better water quality, and do not represent a random sam-
pling of the units. Although the possible bias of these data
likely does not allow for a complete characterization of the
water quality of these hydrogeologic units as a whole, it proba-
bly allows for a more accurate characterization of the units in
areas where they are shallow enough to be economically used.

Most of the ground-water quality samples used in this
study to characterize Mesozoic and Paleozoic hydrogeologic
units came from the USGS Produced Waters Database.
Although these samples were collected only where oil and gas
production has taken place, they probably have less bias in rep-
resenting ambient ground-water quality than samples used to
characterize Quaternary and Tertiary hydrogeologic units.

Ground-water quality from various aquifers that occur
within the county is discussed in the sections that follow. For
the most part, comparisons are not made between the ground-
water quality within the different structural features in the
county such as the Green River, Great Divide, and Washakie
Structural Basins or the Rock Springs Uplift. Not enough
ground-water quality data were available to make accurate
comparisons between the structural features given the large
variation in water quality within the features. Given the prox-

"Modifications to U.S. Environmental Protection Agency method 900.0 included sample preparation and counting within 72 hours of sample collection and
recounting after 30 days. In addition, gross-alpha activities were based on a thorium-230 curve and gross-beta activities were based on a cesium-137 curve (Ann

Mullin, U.S. Geological Survey, written commun., 2004)
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imity of the structural features to each other, it is likely that the
differences in ground-water quality due to the distance from
recharge areas or depth are more important factors than the
structural features themselves.

TDS concentrations in ground water within the county
tend to be marginally high to high in most areas, even in shallow
wells. This is not surprising given the arid climate and small
recharge that occurs within the county. Even though there is no
USEPA MCL for TDS, this constituent can adversely affect the
taste and odor of drinking water (U.S. Environmental Protec-
tion Agency, 2003), and high TDS concentrations in irrigation
water have a negative effect on crop production. High TDS also
can cause scale build up in pipes and boilers. The USEPA
SMCL for TDS is 500 mg/L.

High sodium adsorption ratios (SAR) are typical of water
produced from several aquifers within the county, making the
water unsuitable for irrigation. SAR is used to predict the
degree to which irrigation water enters into cation-exchange
reactions in the soil. High SAR values can result in sodium
replacing adsorbed calcium and magnesium in soils, causing
damaged soil structure.

Many ground-water quality samples reviewed for this
study also contained relatively high concentrations of sulfate,
fluoride, boron, iron, and manganese, when compared to
USEPA and WDEQ water-quality standards. Sulfate can
adversely affect the taste and odor of drinking water, and the
ingestion of water containing high concentrations of sulfate
may cause diarrhea (U.S. Environmental Protection Agency,
2003). The USEPA SMCL for sulfate is 250 mg/L. Small
amounts of fluoride in diets have been shown to promote dental
health, but higher doses can cause health problems (U.S. Envi-
ronmental Protection Agency, 2003) including dental fluorosis,
a discoloring and pitting of the teeth (U.S. Environmental Pro-
tection Agency, 2003). A diet high in fluoride also can lead to
bone disease (U.S. Environmental Protection Agency, 2003).
The USEPA SMCL for fluoride is 2.0 mg/L and the MCL is
4.0 mg/L. The human health effects of boron are not fully
understood. Mastromatteo and Sullivan (2003) report that some
dietary studies indicate that boron in small doses may be essen-
tial for humans. They also reported that several toxicity studies
on animals have shown that higher doses of boron cause testic-
ular cell damage and atrophy in male test animals. The USEPA
has proposed a Lifetime Health Advisory Level of 600 pg/L for
boron. According to Hem (1985, p. 129) small amounts of
boron are essential to plant growth, but greater concentrations
in soil and irrigation water are harmful. For some plants the
toxic concentration is as low as 1 mg/L. Both iron and manga-
nese can adversely affect the taste and odor of drinking water
and cause staining. USEPA has established SMCLs for iron
(300 pg/L) and manganese (50 pg/L). High concentrations in
irrigation water also can have a detrimental effect on crop pro-
duction.

Quaternary Hydrogeologic Units

Unconsolidated Quaternary sediments in Sweetwater
County generally are less than 70 ft thick and only occur in
about 14 percent of the land area of the county. In the rest of
the county, bedrock crops out at the surface (for example,
Rock Springs Uplift and basin margins) or is buried by a thin
veneer of soil (for example, central basin areas). Quaternary
deposits in the county include alluvium and colluvium sedi-
ments, gravel pediment and fan deposits, eolian sand, lacus-
trine sediments, landslide deposits, terrace gravels, and igne-
ous extrusive rock (Welder and McGreevy, 1966, sheet 3;
Welder, 1968, sheet 2; Love and Christiansen, 1985).

Water quality of the 18 samples from Quaternary aqui-
fers compiled for this study generally was poor and highly
variable. Less than 25 percent of samples contained water
that was suitable for domestic use. However, more than
75 percent of samples contained water that was suitable for
livestock use. Appendix 7-1 contains a Piper diagram (Piper,
1944) of the water-quality samples showing their relative
ionic compositions. No dominant cation-anion pair (water
type) was present. Figure 19 contains boxplots of selected
constituents, TDS, and SAR for samples from Quaternary
aquifers. These constituents were chosen for a statistical
presentation because at least several samples had constituent
concentrations that exceeded some water-quality standard in
one or more of the aquifers discussed in this report.

Sulfate, TDS, and boron all tended to be high compared
to water-quality standards in samples from the Quaternary
aquifers (fig. 19). The poorest quality water was found in
alluvial aquifers along Bitter Creek and in alluvial aquifers
along the Green River near its confluence with Bitter Creek.
The highest TDS concentration from the 18 Quaternary sam-
ples collected was from alluvial aquifers along Bitter Creek.
High TDS concentrations along Bitter Creek also were noted
by Collentine and others (1981, p. 80). They reported that
evapotranspiration and discharge from deeper aquifers into
the alluvial aquifers in the area were possible causes. There
are insufficient data to determine the exact cause or causes
of high TDS in the alluvial aquifers along Bitter Creek. Bit-
ter Creek, like other ephemeral streams in the county, likely
concentrates salts from the arid land it drains. The intermit-
tent flows in these streams are likely not enough to flush salts
through the system fast enough to prevent accumulation.
The best ground-water quality from Quaternary aquifers
reviewed for this report came from the Killpecker Dune
Field and from landslide deposits on the west side of Pine
Mountain.

Nitrate concentrations from Quaternary aquifers
reviewed for this study were less than 2.0 mg/L, indicating
natural background levels, with the exception of four sam-
ples collected in the cities of Rock Springs and Green River
(fig. 19). The four samples with high nitrate concentrations
were collected from wells in commercial and industrial areas
within the two cities. There were no known point sources of
contamination near any of the sampling sites, but at least
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three of the high values (44.4, 93.8, and 128 mg/L) exceed the
MCL and indicate that some source of contamination may have
been present.

The same four samples were relatively high in other con-
stituents including chloride, fluoride, sulfate, TDS, arsenic,
boron, manganese, molybdenum, selenium, and uranium. If
concentrations in these samples were affected by anthropogenic
processes, they may be inappropriately skewing the results pre-
sented in figure 19 towards higher percentile values.

Four of eight samples analyzed for uranium had concentra-
tions greater than the USEPA MCL of 30 pg/L. These four
samples are the same samples collected in Rock Springs and
Green River that had higher nitrate, major ion, and trace ele-
ment concentrations (fig. 19).

Eddy-Miller and Remley (2004) reported pesticide analy-
ses from eight water-quality samples collected from alluvial
aquifers in Sweetwater County. The eight samples were col-
lected from wells in the communities of Rock Springs, Green
River, Granger, and Bairoil. They reported that although pesti-
cides were detected in some samples, many of the detections
were less than the minimum reporting level at trace amounts,
and all of the detections were much less than the applicable
drinking-water standards.

Alluvium and colluvium deposits

Alluvium and colluvium deposits can be found in major
drainages of the county such as the Green River, Big Sandy
River, and Bitter Creek drainages. These sediments also are
found in many minor drainages such as Killpecker Creek, Shell
Creek, Red Creek, Salt Wells Creek, and many others (Love
and Christiansen, 1985). Welder (1968, sheet 2) and Welder
and McGreevy (1966, sheet 3) indicated that these deposits
range in thickness from 0 to about 50 ft in the Green River,
Great Divide, and Washakie Structural Basins. These deposits
contain alluvial aquifers where saturated.

In the Green River Structural Basin, Welder (1968)
reported that known wells completed in alluvial aquifers yield
less than 10 gal/min, but in clean sand and gravel along peren-
nial streams wells could probably yield several hundred
gal/min. Ahern and others (1981, p. 70) reported irrigation
wells in the Farson-Eden area yield at least several hundred
gal/min. They looked at specific capacity data from seven wells
and reported a range of <1 to 31 (gal/min)/ft and reported a
range of transmissivity estimates from five of the wells of 42.9
to 268 ft*/d.

Welder and McGreevy (1966) reported that alluvial aqui-
fers in many stream valleys in the Great Divide and Washakie
Structural Basins probably would yield small quantities of
water with highly variable dissolved-solids content. Collentine
and others (1981, p. 48) cited data from the Black Butte Coal
Company indicating that alluvial aquifers along Bitter Creek
could yield 5 to 30 gal/min, but that the water generally had
poor quality. Collentine and others (1981, p. 48) also reported
that some Quaternary deposits in the two basins were above the
water table and were not productive.

Gravel, pediment, and fan deposits

These deposits occur mainly in parts of the Great Divide
Structural Basin and in the Wamsutter Arch area, and are
widely scattered. Welder and McGreevy (1966, sheet 3)
described the potential for ground-water development of these
deposits as not known, but probably poor because they are gen-
erally topographically high and likely well drained.

Landslide deposits

There a numerous landslide deposits mapped in the county
(Case and others, 1998). Some of these deposits are saturated
and can produce enough water locally for stock or domestic use.
Water samples from two springs in landslide deposits on the
west side of Pine Mountain were found to have relatively low
TDS (376 and 482 mg/L).

Dune sand and loess deposits

Eolian sand and loess deposits are found in all parts of the
county except the central and south-central areas (Love and
Christiansen, 1985). These deposits range in thickness from
0 to about 30 ft in the Green River Structural Basin (Welder,
1968, sheet 2) and from O to about 70 ft in the Great Divide and
Washakie Structural Basins (Welder and McGreevy, 1966,
sheet 3). The most striking example of these deposits is the
Killpecker Dune Field east of Eden. The Killpecker Dune Field
(pl. 1) contains both active and dormant sand dunes covering an
area of 170 mi> (Ahlbrandt, 1974, p. 51) in an east-west band
starting a few miles east of Eden and continuing east for over
50 mi. Sand for the dune field is derived mainly from the Laney
Member of the Green River Formation (Gibbons and others,
1990, p. G12). The dune field has been intermittently active for
the last 20,000 years and has recorded climatic fluctuations
associated with stades and interstades of glaciation (Gibbons
and others, 1990, p. G12).

Welder and McGreevy (1966, sheet 3) reported yields
ranging from 1 to 20 gal/min from wells and springs in areas
where the sand dunes are relatively thick and extensive. They
also reported that TDS in the water from the sand dunes ranged
from 200 mg/L to about 2,000 mg/L. They further described the
sand dunes as areas of recharge for underlying aquifers. Welder
(1968, sheet 2) reported sand dunes in the Green River Struc-
tural Basin generally are too thin to hold much water, but they
do help to recharge underlying aquifers.

Playa lake and other lacustrine deposits

Playa lake and other lacustrine deposits in Sweetwater
County are mainly found in the Great Divide Structural Basin
and the area between the Washakie and Great Divide Structural
Basins, but a few deposits do occur in the north-central part of
the Green River Structural Basin (Love and Christiansen, 1985).
Welder and McGreevy (1966, sheet 3) described the lacustrine
deposits in the Great Divide Structural Basin as being only 0 to



about 25 ft thick and unlikely to yield usable ground water in
most areas.

Alkalic extrusive and intrusive igneous rocks

The Leucite Hills are a series of volcanic cones, necks,
plugs, lava flows, and sheets in the northern part of the Rock
Springs Uplift (pl. 1) (Osterwald and others, 1966, p. 152).
There are a few remnants of these volcanic rocks in the Green
River Structural Basin as well, such as the Badgers Teeth (vol-
canic neck) in section (sec.) 7, T. 21 N., R. 107 W, and Pilot
Butte (flat topped mesa) in sec. 11, T. 19 N., R. 106 W. (Oster-
wald and others, 1966, p. 152-154). These luecite-bearing vol-
canic rocks are 1.25 million years old (Love and Christiansen,
1985) and are composed of mostly wyomingite and orendite
(Osterwald and others, 1966, p. 152). They lie on Tertiary-age
Green River and Wasatch Formations, and Cretaceous sedi-
ments (Osterwald and others, 1966, p. 152). Welder (1968,
sheet 2) reported no potential for ground-water development
from these rocks in the Green River Structural Basin, and
Welder and McGreevy (1966, sheet 3) reported the potential for
ground-water development as not known in areas adjacent to the
Great Divide Structural Basin (Rock Springs Uplift), but proba-
bly is very poor.

Terrace gravels

These deposits have a very small extent in Sweetwater
County and were not assessed as part of this study.

Tertiary Hydrogeologic Units

Tertiary hydrogeologic units contain the most abundant
and widely used shallow aquifers in Sweetwater County. Water
quality in these aquifers is highly variable, in part reflecting the
complex geology of Tertiary hydrogeologic units in the county.
More than 20 Tertiary-age geologic formations, members, and
tongues are present. An attempt was made to collect and com-
pile ground-water-quality data from as many of these different
units as possible. Many of the units have a small areal extent,
and wells or springs were not available to sample. Figure 20
contains boxplots of concentrations of selected constituents
from 11 aquifers within Tertiary hydrogeologic units. These
constituents were chosen for a statistical presentation because at
least several samples contained constituent concentrations that
exceeded some ground-water-quality standard in one or more of
the aquifers discussed in this report. Most of the water-quality
data used to create the boxplots in figure 20 came from samples
that were collected from relatively shallow water wells or
springs. The boxplots only represent water quality in the shal-
lower parts of each aquifer. Shallower parts of the aquifers are
more economical to use and generally contain water that is of
better quality than deeper parts of the aquifers. For these reasons
more focus was put on describing water quality from shallower
parts of the aquifers.
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For some purposes, such as disposal of waste water by
underground injection, it is necessary to use parts of hydrogeo-
logic units that have poor quality. In general, water quality in the
Tertiary hydrogeologic units deteriorates with increasing depth.
Water quality also is affected by lithology, which is highly vari-
able within the Tertiary hydrogeologic units. Most contain both
coarse sediments, such as sands and gravels, and fine sediments,
such as silt and clay; water quality tends to be better in the
coarser sediments. For this reason, it is possible for the water
quality in an aquifer to improve with a relatively small increase
in depth if the lithology changes from a fine-to a coarse-grained
sediment. In general, over large increases in depth, the quality
of the water decreases. Results from water-quality samples col-
lected from produced waters are available from the USGS Pro-
duced Water Database for the Wasatch and Fort Union Forma-
tions. The depths that these samples were collected from ranged
from 550 to 7,700 ft and had a median depth of about 3,500 ft.
The TDS concentrations of the samples ranged from 1,050 to
153,000 mg/L and had a median value of 13,900 mg/L.

Figure 21 shows that TDS concentrations in produced water
from the Wasatch Formation increased with depth in samples
collected in Sweetwater County.

TDS concentrations tend to be high even in shallower parts
of aquifers in Tertiary hydrogeologic units within Sweetwater
County. In many areas the TDS concentration of shallow
ground water makes the water unsuitable, or only marginally
suitable, for domestic use. High sodium adsorption ratios also
are a problem in many of the aquifers (fig. 20), making parts of
the aquifers unsuitable for irrigation.

Many water-quality samples from aquifers in Tertiary
hydrogeologic units had relatively high concentrations of
sulfate (fig. 20), making parts of the aquifers unsuitable, or
marginally suitable, for domestic and irrigation uses. Likely
sources for the high sulfate concentrations are the evaporite min-
erals gypsum (CaSO4*2H,0), anhydrite (CaSO,), mirabilite
(NaySO4°10H,0), and thenardite (Na,SO,4). These minerals
were deposited in closed lake basins during periods when the cli-
mate was arid in the Tertiary Period.

Moderately high to high fluoride concentrations were
observed in some water-quality samples from several aquifers
(fig. 20). Fluoride concentrations do not affect the water’s suit-
ability for irrigation or livestock use, but high concentrations
make water unsuitable for domestic use. Welder (1968)
reported high fluoride concentrations from aquifers in Tertiary
hydrogeologic units in the Green River Structural Basin. He
believed the source of the fluoride probably was volcanic ash
and tuff incorporated into the hydrogeologic units at their time
of deposition. This process may be responsible for high fluoride
concentrations in other parts of the county as well.

Boron concentrations also were high in some water-quality
samples collected from shallow parts of the aquifers (fig. 20).
Boron occurs naturally in very low concentrations in some igne-
ous rocks. It can be concentrated, however, by evaporative pro-
cesses in closed lake basins.

Some water-quality samples from shallow parts of the
aquifers had high concentrations of iron and manganese.
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Figure 20. Characteristics of selected dissolved constituents and sodium-adsorption ratios in ground-water samples from aquifers in

Tertiary hydrogeologic units, Sweetwater County, Wyoming.
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Sources of iron include igneous rock minerals such as pyroxene,
amphibole, biotite, magnetite, and olivine (Hem, 1985, p. 77).
Manganese also occurs in pyroxene, amphibole and olivine.
Small amounts of iron and manganese also are commonly found
in limestone (Hem, 1985, p. 85).

Eddy-Miller and Remley (2004) reported pesticide analy-
ses from three water-quality samples collected from water wells
completed in Tertiary hydrogeologic units in the Farson-Eden
area. They reported that pesticides were detected in one of the
samples, but the detections were either less than minimum
reporting levels at trace amounts, and/or much less than the
applicable drinking-water standards.

Overall, in many areas of the county, water from shallow
aquifers in Tertiary hydrogeologic units is only marginally suit-
able, or is unsuitable, for domestic and irrigation uses. In most
areas, water from the shallow part of the aquifers is suitable for
livestock use.

Upper Tertiary hydrogeologic units

Whitehead (1996, p. 111) reported that aquifers in Upper
Tertiary (Pliocene and Miocene age) rocks are less extensive
than aquifers in Lower Tertiary (Oligocene, Eocene, and Pale-
ocene) rocks, but often have greater permeability and are impor-
tant sources of water. The Miocene-age Browns Park Forma-

tion, together with undifferentiated Miocene rocks, occurs in
about 1 percent of the county. Bradley (1964, p. A56) reported
that because younger Tertiary rocks in southwestern Wyoming
are: (1) prevailingly white or very light colored; (2) generally
tuffaceous and sandy; and (3) difficult to find diagnostic fossils
in, a variety of opinions about their identity, geologic age, and
correlations exists.

Browns Park Formation

The Browns Park Formation occurs in the southern part of
the Washakie Structural Basin (Bradley, 1964, plate 1) and con-
tains both fluvial and eolian deposits. These rocks are mapped
as Miocene rocks in Love and Christiansen (1985). According
to Hansen (1986, p. 28), the Browns Park Formation in the area
of the eastern Uinta Mountains “consists chiefly of light-
colored to nearly white, loosely cemented, generally calcareous
sandstone and light-gray to white, vitric and ashy to earthy, fri-
able to firm, rhyolitic tuff.” Bradley (1964, p. A56) reported
that undifferentiated Miocene rocks in the Rock Springs Uplift
had similar lithologies to the Browns Park Formation. The for-
mation, which contains the Browns Park aquifer, probably was
deposited by a combination of eolian and fluvial processes.
Welder and McGreevy (1966, sheet 3) reported that the poten-
tial for ground-water development in the Browns Park Forma-



tion was largely unknown, but probably good. They suggested
that ground-water yields could be as high as 300 gal/min, with
TDS less than 1,000 mg/L in some areas (Welder and
McGreevy, 1966, sheet 3).

Four water-quality samples were collected from the
Browns Park aquifer as part of this study. Sampling sites were
located on Powder Rim near the southern boundary of the
Washakie Structural Basin (pl. 1 and 2). The Browns Park For-
mation is relatively thin in this area and it is possible that some
or all of the wells sampled (one site was a spring) penetrated
through the Browns Park Formation and into the Laney Member
of the Green River Formation, and that some of the water sam-
pled could have been a mixture of water from the Browns Park
and Laney aquifers. Appendix 7-2 contains a Piper diagram of
the four water-quality samples showing their relative ionic com-
positions. Three of the samples are a calcium-sulfate water
type. The fourth sample is a sodium-bicarbonate water type.

The three water-quality samples composed of calcium-
sulfate water had relatively high concentrations of TDS, sulfate,
and manganese (fig. 20). Further, one of the calcium-sulfate
samples had relatively high concentrations of arsenic, iron, and
radon (fig. 20). On the basis of the constituents measured, all
three of the calcium-sulfate samples were at least suitable for
livestock use, even though they exceeded several USEPA
drinking-water standards. The sodium-bicarbonate sample was
suitable for domestic, irrigation, and livestock uses.

Split Rock Formation and undifferentiated Miocene rocks

Miocene rocks in the north central part of the Great Divide
Structural Basin were defined by Love (1961) as the Split Rock
Formation. However, Love and Christiansen (1985), mapped
the same rocks as Miocene rocks. Love and Christiansen (1985)
also mapped rocks in the southwestern part of the Rock Springs
Uplift as Miocene rocks. Because of their limited areal extent
and lack of hydrologic data, the Split Rock Formation and undif-
ferentiated Miocene rocks were not assessed as part of this study.

Lower Tertiary hydrogeologic units

Aquifers in Lower Tertiary hydrogeologic units are the
most widely used in Sweetwater County. Rocks containing
these aquifers occur at or near the surface in almost 90 percent
of the county. Lower Tertiary units include the Oligocene-age
Bishop Conglomerate and White River Formation, the Eocene-
age Ice Point Conglomerate, Bridger Formation, Green River
Formation, and Wasatch Formation, and the Paleocene-age Fort
Union Formation.

The stratigraphy of Lower Tertiary rocks in the county is
complicated, especially in rocks associated with Eocene Lake
Gosiute (Green River and Wasatch Formations). Continued
lake-level oscillations through the early and middle Eocene
Epoch led to a complicated intertonguing of lacustrine deposits
with fluvial sediments. These lake-level oscillations also ulti-
mately had an effect on the present day ground-water quality
within the lacustrine deposits. During low lake stands, salts such
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as trona, nahcolite, shortite, dawsonite, and halite, were depos-
ited within the lacustrine sediments. The later dissolution of
these salts into the ground water adversely affected its quality.
During high lake stands, when a flow-through lake system
existed, salts were not concentrated and deposited in the lacus-
trine sediments.

Roehler (1991a, p. B1) reported that “the stratigraphic
nomenclature of the intertongued Wasatch and Green River For-
mations has undergone numerous revisions in the greater Green
River basin [sic] since the formations were named by Hayden
(1869). New tongue and member names have been added or
abandoned and the boundaries of others redefined.” In this
report the nomenclature presented in Love and others (1993) will
be used. Figure 22 shows the stratigraphic correlation of Eocene
rocks across the Greater Green River Basin. This correlation,
which was done by Roehler (1991a, p. B12), presents the forma-
tions to the member and bed level. In this report the formations
will only be described to the member level.

Bishop Conglomerate

In Sweetwater County the Bishop Conglomerate occurs in
the southwestern part of the Rock Springs Uplift, on Pine Moun-
tain, and in the southeastern and southwestern parts of the Green
River Structural Basin. The conglomerate was named by Powell
(1876) for its occurrence on Bishop Mountain (now called Pine
Mountain), in the south central part of the county, near the Utah
state line. Bradley (1936, p. 172) described the conglomerate as
poorly sorted, predominantly reddish, boulders and gravel
derived from the Uinta Mountain group, along with a moderate
quantity of gray, cherty limestone, and white and greenish-gray
quartzite. As indicated by the source rocks that make up the
Bishop Conglomerate, the deposit was laid down by streams
flowing north out of the Uinta Mountains.

Welder (1968, sheet 2) and Welder and McGreevy (1966,
sheet 3) reported that the potential for ground-water develop-
ment in the Bishop Conglomerate is not known, but is probably
poor to fair. Welder (1968, sheet 2) indicated that the deposits
are generally topographically high and probably well drained.
He reported that a spring issuing from the Bishop Conglomerate
on Cedar Mountain (in sec. 9, T. 13 N., R. 111 W.) had a
dissolved-solids content of about 350 mg/L.

Four historical water-quality samples collected from
springs issuing water from the Bishop Conglomerate were avail-
able for comparison. Samples were collected in the fall of 1976
and 1977. At that time the reported discharges of the springs
ranged from 7 to 15 gal/min. The water type of the four samples
was mixed, having dominant cations of calcium, magnesium,
and sodium and dominant anions of bicarbonate and sulfate
(appendix 7-3). The water quality of these four samples was
generally good (fig. 20). On the basis of the constituents mea-
sured, water from the springs would be suitable for domestic,
agricultural, or livestock use, even though one sample slightly
exceeded the USEPA SMCL of 500 mg/L for TDS.
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White River Formation

Within Sweetwater County, the White River Formation
only occurs in a small northwest-southeast trending band in the
north central part of the Great Divide Structural Basin (T. 26 N.,
Rs. 95 and 96 W.) (Love and Christiansen, 1985). Van Houten
(1964, p. 13) described the lithology of the formation in the
Beaver Rim area as bentonitic and tuffaceous, yellowish-gray to
grayish-orange mudstone, with lenses of arkose and conglom-
erate, and beds of vitric tuff.

The hydrologic properties and water quality of the White
River Formation within the Great Divide Structural Basin his-
torically have not been studied, nor were they for this study.
Whitcomb and Lowry (1968, sheet 3) reported that the White
River Formation in the Wind River Basin yielded small supplies
of generally good quality ground water to many stock and
domestic wells, and that large supplies could be obtained where
saturated thicknesses were great or where the permeability had
been increased by fractures. The saturated thickness of the
White River Formation in Sweetwater County is unknown.

Ice Point Conglomerate

The Ice Point Conglomerate occurs in two small (less than
one-quarter miz) tracks within the county (in sec. 4, T. 26 N.,
R. 95 W. and sec. 17, T. 26 N., R. 96 W.). The Ice Point Con-
glomerate consists mainly of angular rock fragments (pebble
size to boulders 10 ft in diameter) derived from Paleozoic for-
mations in the Wind River Range in a matrix of brown to
golden-yellow, arkosic, poorly cemented sandstone (Love,
1970, p. C59). Based on Love’s (1970, p. C59) description of
the distribution and thickness of the conglomerate, the deposits
in Sweetwater County probably are little more than thin lag
deposits containing no ground water.

Washakie Formation

The Washakie Formation is composed of fluvial, middle
and late Eocene rocks in the Washakie Structural Basin and
contains the Washakie aquifer. Previous to stratigraphic
nomenclature by Roehler (1973), middle and late Eocene rocks
in the Washakie Structural Basin were assigned to various for-
mations including the Bridger Formation, the undivided
Bridger and Uinta Formations, or the Washakie Formation.
According to Roehler (1973, p. 12):

the Washakie Formation crops out in an area of
about 680 mi” in the central part of the Washakie
Basin, where it has a maximum thickness of about
3,200 ft. The formation is principally a sequence of
irregularly interbedded gray and green mudstone;
gray, green, or brown tuffaceous and arkosic sand-
stone; and minor thin beds of tuff, limestone, con-
glomerate, shale, and siltstone.

Roehler (1973) divided the Washakie Formation into two mem-
bers. He named the approximate upper 2,300 ft the Adobe
Town Member, and named the approximate lower 900 ft the
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Kinney Rim Member. The two members are separated by a
basin-wide unconformity and are distinguished by minor litho-
logical differences.

Welder and McGreevy (1966, sheet 3) used the names
Uinta and Bridger Formations instead of Washakie Formation
in their report. They reported that the potential for ground-
water development in these rocks was not known but probably
poor (Welder and McGreevy, 1966, sheet 3). One flowing well
and three springs discharging from the Washakie aquifer were
sampled as part of this study. Discharges ranged from 0.3 to
2.25 gal/min. The discharges were measured in the fall of 2002,
one of the driest years on record for the Green-Bear Climate
Division (Western Regional Climate Center, 2003c).

On the basis of constituents measured, water from these
four sites generally was suitable for livestock use and at least
marginally suitable for domestic use. All four samples were of
a sodium-bicarbonate water type (appendix 7-4). One or more
of the samples had slightly high concentrations of sulfate, TDS,
or manganese (fig. 20). Two of the samples had pH values that
slightly exceeded the WDEQ standard of 8.5 for livestock use.
All four samples had a SAR that exceeded the WDEQ ground-
water-quality standard of 8 for suitability of irrigation use
(fig. 20). One historical sample also was available for compar-
ison, but it was not analyzed for as many constituents as the
other four samples. Analyses available for comparison indi-
cated that the water was of similar quality.

Bridger Formation

Within the county the Bridger Formation, which contains
the Bridger aquifer, is found mainly in the Green River Struc-
tural Basin, although it also is present in small areas north of the
Rock Springs Uplift and in the north central part of the Great
Divide Structural Basin (Love and Christiansen, 1985). It
occurs at or near the land surface in much of the far southwest-
ern and west central parts of the county. The Bridger Formation
is similar, and partly time equivalent to, the Washakie Forma-
tion described previously (Roehler, 1973, p. 9). Bradley (1964,
p. A49) described the formation as predominantly light gray to
dark greenish and grayish, chocolate brown, sandy, tuffaceous
mudstone, interbedded with beds and lenses of gray to brown-
ish-gray, cross bedded, medium-grained, tuffaceous muddy
sandstone, and containing marlstone and limestone layers as
well as volcanic-ash beds. Love (1939, p. 109-110) reported
that the great volcanic center in the Absaroka Range was likely
the source for most of this volcanic material. Koeing (1960,
p. 164-165) reported that the bulk of the Bridger Formation is
made up of floodplain sediments and that channel, lacustrine,
deltaic, lignitic, and volcanic deposits occur to a lesser extent.
He believed that virtually all of the sediments in the Bridger
Formation except the thin calcareous layers of lacustrine origin
had a volcanic source (Koeing, 1960, p. 168). Bradley (1964,
p- A49) agreed with Koeing that most of the beds in the Bridger
Formation are tuffaceous, but argued that they also contain a
substantial percentage of clastic material. Welder (1966, sheet
2) reported that the thickness of the Bridger Formation in the
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Green River Structural Basin ranges from 500 to about 2,300 ft
and that highly mineralized water is expected in most of the area
except possibly in sandstones overlain by alluvial or gravel
deposits.

One spring and one well from the Bridger aquifer were
sampled for this study, and five historical ground-water-quality
samples from the aquifer were available for comparison. The
spring was sampled in the fall of 2002, and had a discharge of
1.8 gal/min. Three of the samples had a sodium-bicarbonate
water type. The other four samples were sodium-bicarbonate-
sulfate, magnesium-bicarbonate, sodium-calcium-magnesium-
sulfate, and calcium-magnesium-bicarbonate water types
(appendix 7-5).

Two of the samples had a marginally high pH for livestock
use; otherwise, water from all seven sites was suitable for live-
stock use on the basis of constituents measured. Water from
three of the sites was suitable for domestic use on the basis of
constituents measured. Water from the four remaining sites was
unsuitable for domestic use because of either marginally high
sulfate, TDS, boron, iron, or manganese concentrations, or
some combination of those constituents. One of the samples
also exceeded the USEPA MCL of 30 pg/L for uranium
(fig. 20). Three of the sites had water that was suitable for irri-
gation use on the basis of constituents measured and SAR anal-
ysis (fig. 20).

Crooks Gap Conglomerate

The Crooks Gap Conglomerate consists mainly of large
granite boulders (up to 20 ft in diameter) embedded in pink to
gray, arkosic sandstone and siltstone (Love, 1970, p. C39). The
Crooks Gap Conglomerate occurs in the northeastern part of the
county, about 5 miles west of Bairoil. Its outcrop area in the
county only covers about one-quarter mi?, but extends north
into Fremont County (Love and Christiansen, 1985). Love
(1970, pl. 6) indicated that most of the conglomerate has been
eroded away in Sweetwater County. The remnants probably do
not contain usable quantities of ground water. Love (1970,

p- C39) reported boulder conglomerates extending 20 miles
south of the east end of Green Mountain that may be remnants
of this formation, but they have not been studied in sufficient
detail to permit definite correlation.

Green River Formation

The Green River Formation was named by Hayden (1869,
p- 90) for exposures along the Green River west of Rock
Springs. The formation was deposited during the Eocene Epoch
when a large lake (Lake Gosiute) occurred in southwestern
Wyoming. At its maximum extent, Lake Gosiute covered
nearly all of Sweetwater County (Bradley, 1964, p. A36). Bra-
dley (1964, p. A18) described the Green River Formation as “a
huge lens of fine-grained generally calcareous sedimentary rock
embedded in a thick body of somewhat sandy mudstone that
fills a large intermontane basin.” Roehler (1992, p. E45)
reported that the depositional environments and composition of
stratigraphic units in the basins of Lake Gosiute appear to be

directly related to regional Eocene climate changes. The Green
River Formation has been subdivided into five members and
one tongue: the Laney, Godiva Rim, Wilkins Peak, Tipton
Shale, and Farson Sandstone Members, and the Luman Tongue
(Love and others, 1993). Roehler (1992, p. E45) reported that
the Laney Shale was deposited during a wet and hot climate, the
Wilkins Peak Member was deposited during a dry and hot cli-
mate, the Tipton Shale Member was deposited during a moist
and warm and moist and hot climate, and the Luman Tongue
was deposited during a moist and warm climate. The Farson
Sandstone Member was deposited at the same time as the Tip-
ton Shale Member.

Laney Member of the Green River Formation

The Laney Member was named by Schultz (1920, p. 27-
28) from exposures along the Laney Rim (now called DeLaney
Rim) in the Washakie Structural Basin. The Laney Member
occurs at or near the land surface in the far northwestern part of
the county, in a wide north-south trending band in the Green
River Structural Basin, in a band around the margin of the
Washakie Structural Basin, and to lesser extents north of the
Rock Springs Uplift and in the northern part of the Great Divide
Structural Basin (pl. 1). Bradley (1961) described the Laney
Member as a “massive to thinly laminated buff, gray, and
brown, marlstone, shale, and muddy sandstone; white to brown
tuff and tuffaceous sandstone; low grade to rich beds of oil shale
and, in shore facies, algal deposits and oolite beds.” The thick-
ness ranges from 0 to about 1,900 ft (Bradley, 1961). The
Laney Member, which contains the Laney aquifer, was depos-
ited during a humid climate when Lake Gosiute was a freshwa-
ter lake with an outlet (Bradley, 1964, p. A2).

Welder (1968, sheet 2) reported that the potential of
ground-water development in the Laney aquifer within the
Green River Structural Basin was fair, with known yields rang-
ing from 1 to 75 gal/min, and known TDS ranging from 650 to
4,200 mg/L. Welder and McGreevy (1966, sheet 3) reported
that the potential for ground-water development in the
Washakie Structural Basin was poor to good, with reported
yields as high as 200 gal/min, and TDS ranging from 500 to
900 mg/L. Ahern and others (1981, p. 68) reported that specific
capacities from four pump tests on the Laney aquifer ranged
from 4 to 150 (gal/min)/ft, with resulting transmissivity esti-
mates commonly less than 134 ft/d.

Five ground-water-quality samples from wells screened in
the Laney aquifer were collected for this study. An additional
38 historical samples from the Laney aquifer were available for
comparison (appendix 6). A little less than half of the samples
had a sodium-sulfate water type. The remaining samples were
mostly of mixed water types (appendix 7-6).

The water quality of the Laney aquifer samples generally
was marginal to poor because of high sulfate and TDS concen-
trations (fig. 20). More than 75 percent of the samples had a
TDS concentration greater than the USEPA SMCL of
500 mg/L. Measured TDS concentrations ranged from 311 to
53,700 mg/L, with a median concentration of 2,080 mg/L. TDS



concentrations in the samples tended to increase with well depth
and showed a significant increase in samples from wells greater
than 1,000 ft deep. The median TDS concentration of water
from the 24 Laney aquifer wells less than 1,000 ft deep was
1,107 mg/L, whereas the median concentration from the 3 wells
greater than 1,000 ft deep was 45,200 mg/L. The median TDS
concentration from the 16 springs that were sampled was
2,200 mg/L. Several water-quality samples from the Laney
aquifer also contained high concentrations of fluoride, boron,
and manganese (fig. 20).

A few samples collected from the Laney aquifer did have
relatively good water quality that was suitable for most uses. In
particular, several wells sampled in the Farson-Eden area had
generally good quality water. One of the Farson-Eden samples
had a nitrate concentration of 19 mg/L, which exceeds the
USEPA MCL of 10 mg/L.

Godiva Rim Member of the Green River Formation

Roehler (1991b, p. C2) designated an interval of rock that
intertongues with the Cathedral Bluffs Tongue of the Wasatch
Formation within the Washakie Structural Basin (and Sand
Wash Basin of Colorado) as the Godiva Rim Member of the
Green River Formation. Love and Christiansen (1985) included
this member in the lower part of the Laney Member within the
Washakie Structural Basin. According to Roehler (1991b,

p. C5) the Godiva Rim Member was deposited along the eastern
margin of Lake Gosiute during east-west expansions and con-
tractions of lake waters across the Washakie Structural Basin.
Roehler (1991b, p. C5) described the deposits of the member as
oil shale, sandstone, siltstone, mudstone, and limestone.
According to an isopach map of the Godiva Rim Member pre-
sented by Roehler (1992, p. E42), the thickness of the Godiva
Rim Member in the Washakie Structural Basin ranges from 0 to
more than 100 feet. The member extends across the Wamsutter
Arch in the subsurface and eventually pinches out in the Great
Divide Structural Basin (Roehler, 1992, p. E42). The Godiva
Rim Member occurs at or near the land surface around the mar-
gin of the Washakie Structural Basin (pl. 1). Ground-water
characteristics of the aquifers within the Godiva Rim Member
were not assessed separately, but should be similar to those
reported for the Laney aquifer.

Wilkins Peak Member of the Green River Formation

Love and Christiansen (1985) show the Wilkins Peak
Member both by itself and grouped with part of the Tipton
Shale Member (pl. 1). The Wilkins Peak Member occurs at or
near the land surface in the southeastern part of the Green River
Structural Basin and in a thin band along the eastern margin of
the basin, around the north and west rim of the Washakie Struc-
tural Basin, and south of the Rock Springs Uplift (pl. 1). Brad-
ley (1961) described the Wilkins Peak Member as a “thin and
regularly bedded greenish gray, drab, to nearly white dolomitic
mudstone, marlstone, and oil shale; white to brown tuff and tuf-
faceous sandstone and marlstone beds; contains a thick saline
facies and several extensive beds of trona.” The Wilkins Peak
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Member was deposited when the climate was dry and hot (Roe-
hler, 1992, p. E45) and when the lake had no outlet (Bradley,
1964, p. Al). These conditions led to the deposition of abun-
dant salt deposits such as trona [Na,CO3*NaHCO3*2H,0] in
the Green River Structural Basin. Bedded trona deposits of the
Wilkins Peak Member in Sweetwater County are the world’s
largest known source of natural sodium carbonate. In addition
to trona beds, black sodium-carbonate brine, rich in humic and
fulvic acids, and under artesian pressure, has been reported
from shallow wells in the Wilkins Peak Member in the Farson-
Eden area (Dyni, 1996, p. 22). The brine has potential to yield
economic quantities of soda ash and organic acids. The occur-
rence of the brine in the Farson-Eden area appears to be local-
ized. It is possible that similar brines occur locally in the
Wilkins Peak Member in other areas of the Green River Struc-
tural Basin. Welder (1968, sheet 2) reported that the thickness
of the Wilkins Peak Member in the Green River Structural
Basin ranges from 0O to about 1,400 ft, and Welder and
McGreevy (1966, sheet 3) reported that the thickness ranges
from O to about 1,200 ft in the Washakie and Great Divide
Structural Basins. This member contains the Wilkins Peak aqui-
fer.

Welder (1968, sheet 2) and Welder and McGreevy (1966,
sheet 3) reported that the potential for ground-water develop-
ment in the Wilkins Peak aquifer is poor, and Welder (1968,
sheet 2) further reported that it might yield less than 30 gal/min
of brine locally. Ahern and others (1981, p. 68) reported that
the Wilkins Peak aquifer “commonly yields less than
30 gal/min of very poor quality, sodium-bicarbonate type
water.” Ahern and others (1981, p. 68) also reported that “in the
south-central basin the Wilkins Peak deposits are completely
impermeable, as evidenced by unsaturated trona deposits
located directly below the Green River.”

One water-quality sample was collected from the Wilkins
Peak aquifer for this study, and 11 historical samples from the
aquifer were available for review. Ten samples were collected
from near the east margin of the Green River Structural Basin
and two samples were from springs on the east side of Pine
Mountain. Nine of the samples were collected from recharge
areas; seven were from the recharge area east of Flaming Gorge,
shown in figure 13, and two were from Pine Mountain. Most of
the water-quality samples had a mixed water type, with predom-
inant cations that included calcium, magnesium, and sodium.
The predominant anions were bicarbonate and sulfate (appen-
dix 7-7). The water quality of these samples was considerably
better than the water quality for the Wilkins Peak aquifer
reported by Welder (1968, sheet 2) and Ahern and others (1981,
p.68). This is probably because most of the samples were col-
lected from recharge areas. Most likely, the water quality in the
Wilkins Peak aquifer deteriorates quickly with distance from
recharge areas.

The 12 water-quality samples reviewed for this study from
the Wilkins Peak aquifer were high in sulfate and TDS com-
pared to the USEPA SMCLs (fig. 20). Water from all of the
sites was at least suitable for livestock use, and a few of the sites
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had water suitable for irrigation and domestic use on the basis
of constituents measured.

Tipton Shale Member of the Green River Formation

As mentioned for the Wilkins Peak Member, Love and
Christiansen (1985) show the Tipton Shale Member grouped
with the Wilkins Peak Member in some areas. In other areas,
they show the Tipton Shale Member by itself (pl. 1). In the
county it occurs at or near the land surface in the southeastern
part of the Green River Structural Basin, in a thin band along the
eastern margin of the basin, in a thin band around the Washakie
Structural Basin, and in the west-central part of the Great
Divide Structural Basin, the north end of the Rock Springs
Uplift, and south of the Rock Springs Uplift (pl. 1). Bradley
(1961) described the Tipton Shale Member as “soft brown to
buff shale and organic marlstone in lower half — upper half
chippy to flaky, light bluish gray organic marlstone in upper
half; algal layers of great lateral extent are characteristic of mid-
dle portion and shore facies.” The Tipton Shale Member was
deposited when Lake Gosiute was a large fresh water lake with
an outlet (Bradley 1964, p. A1) and the climate was either moist
and warm or moist and hot (Roehler, 1992, p. E45). Welder
(1968, sheet 2) and Welder and McGreevy (1966, sheet 3)
reported that the Tipton Shale Member ranges in thickness from
0 to about 400 ft. The Tipton aquifer is contained in the Tipton
Shale Member.

Welder (1968, sheet 2) reported that the Tipton Shale aqui-
fer is a good source of water in the east-central part of the Green
River Structural Basin, but the water is generally poorer in the
west and south. Welder and McGreevy (1966, sheet 3) reported
that the potential for ground-water development in the Tipton
Shale aquifer within the Great Divide and Washakie Structural
Basins was probably poor. Ahern and others (1981, p. 69)
reported that yields from nine wells completed in the lowermost
part of the Tipton aquifer ranged from 10 to 170 gal/min.

An oil-shale retort study was conducted in the Tipton
Shale on White Mountain, about mid way between Rock
Springs and Green River, in the mid 1970s. Leenheer and
Noyes (1986, p. 31) reported that ground-water quality at the
site was highly variable before the retort. Major chemical con-
stituents in the ground water included sodium, bicarbonate, sul-
fate, and chloride. TDS concentrations ranged from 1,100 to
44,900 mg/L, with total organic-carbon concentrations ranging
from undetectable to 1,890 mg/L. This extreme variability is
particularly interesting because all of the wells were within
about 1 mi of each other, and all were drilled to a similar depth.
The depth of the wells at the site ranged from 240 to 305 ft.

One new water-quality sample was collected from the Tip-
ton aquifer for this study, and 18 historical samples were avail-
able for review. Ten of the samples were a sodium-bicarbonate
type. The remaining nine samples were mostly of a mixed
water type (appendix 7-8). Most of the 19 samples were col-
lected in the eastern part of the Green River Structural Basin.
The rest of the samples came from the Jack Morrow Hills and
from south of the Rock Springs Uplift. The water quality of the

19 samples (fig. 20) was much less variable than that reported
by Leenheer and Noyes (1986, p. 31) for ground water in the
retort area. It is possible that the water quality of these 19 sam-
ples was biased towards better quality, because most or all of
the wells and springs sampled were likely being used at least for
livestock.

The 19 samples had relatively high TDS concentrations
compared to the USEPA SMCL. All of the TDS concentrations
were low enough for the water to be suitable for livestock use
(fig. 20). Water from many of the samples was at least margin-
ally suitable for domestic use solely on the basis of TDS, but a
few samples had high concentrations of boron and fluoride as
well. High sodium adsorption ratios and boron concentrations
also would prevent water from many of these sites from being
suitable for irrigation use.

Farson Sandstone Member of the Green River Formation

The Farson Sandstone Member of the Green River Forma-
tion, which contains the Farson aquifer, has been assigned sev-
eral different names by different stratigraphers over the years.
Donavan (1950) assigned it as part of the Fontenelle Tongue of
the Green River Formation, Oriel (1961) assigned it as part of
the New Fork Tongue of the Wasatch Formation, Lawrence
(1963) also assigned it to the Fontenelle Tongue, and Sullivan
(1980) assigned it to the Tipton Shale Member of the Green
River Formation. More recently, Roehler (1991a) proposed
that rocks with these former names be assigned to his newly
proposed Alkali Creek Tongue of the Wasatch Formation and
Farson Sandstone Member of the Green River Formation, and
that the New Fork Tongue and Fontenelle Tongue names be
abandoned. Roehler (1991a, p. B19) described the Farson
Sandstone Member as “gray, tan, and brown sandstone and thin
interbedded gray shale and siltstone, and locally conglomerate
of lacustrine origin situated stratigraphically between the Rife
and Scheggs Beds of the Tipton Shale Member.” The source of
the sediment in the Farson Sandstone Member appears to be the
Wind River Range. The sandstone was deposited mainly as fan
deltas accreting into the northwest part of Lake Gosiute during
the deposition of the Tipton Shale Member (Roehler, 1991a, p.
B19-B20). The Farson Sandstone Member is 256 ft thick at its
type section southeast of Farson, Wyoming on the east slopes of
White Mountain (Roehler, 1991a, p. B21). The sandstone is
more than 400 ft thick in the Farson area, but eventually pinches
out to the east, west, and south (Roehler, 1992, p. E33). Within
Sweetwater County, the Farson Sandstone Member underlies
younger rocks. At its type section, about 300 ft of younger
rocks overly it (Roehler, 1991b, p. B23-B25).

Welder (1968, sheet 2) reported that the potential for
ground-water development in the Farson Sandstone aquifer was
good (he used the old designation of New Fork Tongue of the
Wasatch Formation in his description, which also includes the
Alkali Creek Tongue of the Wasatch). He reported that “nine
stock wells range from 120 to 760 ft in depth and have yields
ranging from 2 to 40 gal/min” (Welder, 1968, sheet 2). He also
reported a dissolved-solids content of 1,700 mg/L in water from



a well located about 7 mi north of the county line (Welder,
1968, sheet 2) (in sec. 33, T. 28 N., R. 110 W.). No new or his-
torical water-quality samples from the Farson aquifer were
available for comparison to the sources used in this study.

Luman Tongue of the Green River Formation

The Luman Tongue of the Green River Formation occurs
at or near the land surface in a thin band around the north and
west margins of the Washakie Structural Basin, in a small area
in the southeastern corner of the Green River Structural Basin,
south of the Rock Springs Uplift, and in the south-central part
of the Great Divide Structural Basin (pl. 1). Bradley (1961)
described the Luman Tongue as a “series of brown, flaky shale,
oil shale, marlstone, carbonaceous shale, and limy sandstone
beds that locally contain a few thin beds of coal.” According to
Roehler (1992, p. E28-E29), the Luman Tongue was deposited
mostly in freshwater lakes that occupied a trough on the north
side of the Uinta Mountains. The lake was only 13 to 40 mi
wide (in a north-south direction) just north of the Uinta Moun-
tains, but it expanded eastward across the Rock Springs Uplift
area, and was more than 60 mi wide in the Great Divide and
Washakie Structural Basins (Roehler, 1992, p. E29). The thick-
ness of the tongue ranges from 0 to more than 400 ft, with a
maximum recorded thickness of 455 ft measured in the south-
western Washakie Structural Basin (T. 13 N., R. 100 W.) (Roe-
hler, 1992, p. E29). The Luman Tongue contains the Luman
aquifer.

No new or historical water-quality samples from the
Luman aquifer were available for comparison to sources used in
this study. General water quality and hydraulic properties of the
Luman aquifer are unknown, but it probably can locally pro-
duce enough usable water for stock or domestic uses near
recharge areas.

Wasatch Formation

The Wasatch Formation, which contains the Wasatch
aquifer, is composed of fluvial sediments that were deposited at
the same time as the Green River Formation. In the early and
middle Eocene Epoch, Lake Gosiute repeatedly expanded and
contracted. Fluviatile sediments of the Wasatch Formation
were deposited around the margins of the lake basin in a belt
that narrowed when the lake expanded and widened when the
lake contracted (Bradley, 1964, p. A18). The Wasatch Forma-
tion has been subdivided into several units within the region
containing Sweetwater County. The Cathedral Bluffs Tongue,
Niland Tongue, and main body all have relatively large areal
extents within the county. The Alkali Creek Tongue and
Chappo Member are either absent in the county or have a very
small areal extent.

Ahern and others (1981, p. 66-68) described hydraulic
properties of the Wasatch aquifer in the Green River Basin and
overthrust belt (they did not discuss the separate properties of
individual tongues). Yields from 104 wells completed in the
Wasatch aquifer ranged from less than 1 to 1,300 gal/min,
although most wells yielded less than 500 gal/min. They
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reported that specific capacities calculated for 62 wells ranged
from less than 1 to 14 (gal/min)/ft, and that trasmissivities deter-
mined from these specific capacities ranged from 13.4 to
4,020 ft%/d. They cautioned that most transmissivities greater
than 1,340 ft2/d were estimated from wells where drawdown
was negligible and are therefore suspect. Most transmissivities
ranged between 26.8 and 134 ft2/d (Ahern and others, 1981,

p. 66-68).

Fourteen new ground-water-quality samples were col-
lected from the Wasatch aquifer for this study, and another
70 historical samples were available for comparison. In addi-
tion, 50 produced water samples were available. Most of the
134 water-quality samples collected from the Wasatch hydro-
geologic unit were identified only as coming from undivided
Wasatch Formation. The Cathedral Bluffs aquifer within the
Cathedral Bluffs Tongue was the only subdivided unit of the
Wasatch Formation to have water-quality samples identified
with it.

The water type of the 84 new and historical samples that
were collected from water wells and springs was varied, and
included mostly sodium-bicarbonate, sodium-sulfate, and
mixed water types (appendix 7-9). The TDS concentrations
from these 84 samples tended to be high relative to the
USEPA’s SMCL. Many samples also had high concentrations
of sulfate and fluoride and a few samples had high boron con-
centrations (fig. 20). Sample results from the USGS Produced
Water Database were not used in the creation of the boxplots in
figure 20. Overall, many of the 84 samples were at least mar-
ginally suitable for domestic use on the basis of constituents
measured. Water from all but one of the samples was suitable
for livestock use. However, water from less than one-half of the
samples was suitable for irrigation use because of high SAR and
sulfate concentrations.

The overall water quality from the 50 produced water sam-
ples was much poorer than the 84 samples collected from water
wells and springs. The produced water samples had TDS con-
centrations that ranged from 1,050 to 136,000 mg/L, with a
median of 13,000 mg/L. The depths that these samples were
collected from ranged from 550 to 6,056 ft, and had a median
depth of about 3,000 ft. Most of the samples had a sodium-
chloride water type. There is a clear trend in the data towards
increasing TDS concentrations as the depth of sample collec-
tion increases (fig. 21). In general, samples collected at depths
greater than 2,000 ft were unsuitable for domestic, irrigation, or
livestock use.

Cathedral Bluffs Tongue of the Wasatch Formation

Within the county, the Cathedral Bluffs Tongue of the
Wasatch Formation occurs at or near land surface around Pine
Mountain, in the Jack Morrow Hills, in a band around the mar-
gin of the Washakie Structural Basin, and in the northwestern
part of the Great Divide Structural Basin (pl. 1). Bradley (1961)
described the rocks of the tongue as being composed of “gray
and greenish gray sandy mudstone banded with pink and red
layers; contains massive lenses and beds of brown to yellowish
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muddy sandstone; makes badland slopes.” Roehler (1992,

p- E38) reported that the thickness of the Cathedral Bluffs
Tongue ranges from 0 to more than 2,000 ft. He described the
Cathedral Bluffs Tongue as “composed of variegated (mostly
red) fluvial rocks that intertongue with and are replaced from
the margins toward the center of the greater Green River basin
by rocks of mostly lacustrine origin that constitute the Wilkins
Peak Member” (of the Green River Formation) (Roehler, 1992,
p- E37). The Cathedral Bluffs Tongue interfingers to a lesser
extent with other rocks in the region (Roehler, 1992, p. E37-
E38).

Welder (1968, sheet 2) reported that the potential for
ground-water development in the Cathedral Bluffs aquifer is
unknown in the Green River Structural Basin, but probably is
poor. Welder and McGreevy (1966, sheet 3) reported that very
low yields of mineralized water can be expected from the aqui-
fer in the Great Divide and Washakie Structural Basins.

Five new water-quality samples were collected from the
Cathedral Bluffs aquifer for this study, and an additional 17 his-
torical samples were available for review. Like samples from
the undivided Wasatch aquifer, these samples had mostly
sodium-bicarbonate, sodium-sulfate, or mixed water types
(appendix 7-10). The water quality of the 22 samples from the
Cathedral Bluffs aquifer was considerably better than that pre-
dicted by Welder (1968, sheet 2) and Welder and McGreevy
(1966, sheet 3). Most of the samples were at least marginally
suitable or better for domestic use. Slightly more than one-half
of the samples had relatively high TDS concentrations com-
pared to the USEPA’s SMCL, but most were still low enough
for domestic use. A few samples had fluoride concentrations
that exceeded the USEPA’s MCL of 4 mg/L and boron concen-
trations that exceeded the proposed Lifetime Health Advisory
Level of 600 pg/L (fig. 20). All the samples were suitable for
livestock use, but high SAR indicated that less than one-half of
the samples were suitable for irrigation use.

Most of these samples were collected from sites that were
on or near topographic highs, such as the rims around the
Washakie Structural Basin, Pine Mountain, or the Jack Morrow
Hills. These areas do not appear as recharge areas on figure 13,
but they may be local recharge areas. This would help explain
why the 22 samples reviewed for this study had considerably
better water quality than that predicted by Welder (1968,
sheet 2) and Welder and McGreevy (1966, sheet 3). In addition,
none of the samples were collected from central basin areas, far
from recharge areas, where water quality tends to be poorer. It
is likely that the water quality in the Cathedral Bluffs aquifer is
much more variable than that indicated by the reviewed sam-
ples.

Niland Tongue of the Wasatch Formation

Within the county, the Niland Tongue of the Wasatch For-
mation occurs at or near the land surface east of Pine Mountain,
in the extreme southeastern part of the Green River Structural
Basin, along the north margin of the Washakie Structural Basin,
and in the central part of the Great Divide Structural Basin

(pl. 1). Bradley (1961) described the rocks that make up the
tongue in the vicinity of the Washakie Structural Basin as “gray
mudstone and gray to nearly white lenticular sandstone inter-
bedded with carbonaceous shale and sub-bituminous coal
beds.” Roehler (1992, p. E30) reported that the Niland Tongue
of the Wasatch Formation has the same areal extent as the
Luman Tongue of the Green River Formation, and ranges in
thickness from 0 to more than 400 feet. He described the dep-
ositional environment of the tongue as “a less humid period of
the early Eocene, when the preceding, large Luman lake had
retreated and was replaced by small, freshwater lakes, swamps,
and floodplains” (Roehler, 1992, p. E30). The Niland Tongue
contains the Niland aquifer.

No new or historical water-quality samples from the
Niland aquifer were available for comparison to the sources
used in this study. The general water quality and hydraulic
properties of the aquifer are unknown, but it probably can
locally produce at least enough usable water for stock or domes-
tic uses near recharge areas.

Main body of the Wasatch Formation

The main body of the Wasatch Formation occurs at or near
land surface around the perimeter of the Rock Springs Uplift. It
also occurs at or near land surface north, south, and southwest
of the uplift, on much of the Wamsutter Arch, and in the south-
ern part of the Great Divide Structural Basin (pl. 1). Masursky
(1962, p. 10-11) believed that the Battle Spring Formation
mapped by Pipiringos (1955, 1961) is really just a mountain-
ward fluviatile facies of the main body of the Wasatch Forma-
tion. Love (1970, p. C33-C34) supported this assessment. The
Battle Spring Formation occurs at or near land surface in much
of the eastern part of the Great Divide Structural Basin (pl. 1).
The main body of the Wasatch Formation within the county
ranges in thickness from less than 1,000 ft across the northern
and middle parts of the Rock Springs Uplift (it has been eroded
from the central part of the uplift) to more than 4,000 ft in parts
of the Green River and Washakie Structural Basins (Roehler,
1992, p. E26-E27). Love and Christiansen (1985) described the
main body of the Wasatch Formation in southwest Wyoming as
“drab sandstone, drab to variegated claystone and siltstone;
locally derived conglomerate around basin margins.” Like the
rest of the Wasatch Formation in the county, the main body of
the Wasatch Formation is composed of fluviatile sediments
deposited in the same basin occupied by Lake Gosiute. The
upper parts of the main body of the Wasatch Formation inter-
tongue with tongues and members of the Green River Forma-
tion. The lower part of the main body of the Wasatch Formation
predates Lake Gosiute, and underlies the Green River Forma-
tion, rather than intertonguing with it.

Welder (1968, sheet 2) reported that in the Green River
Structural Basin, the main body of the Wasatch Formation is:

a good source of water, particularly in north half.
Contains more than one aquifer; wells tapping
deeper sandstones flow in some areas. Yields of
125 wells range from 1 to 688 [gal/min] and [TDS]



range from 200 to 3,700 [mg/L]. Wells in north half
of basin generally are less than 1,000 ft in depth; in
south-central part of basin (T. 13 N., R. 112 W.), top
of Wasatch is about 4,000 ft below surface. Aggre-
gate thickness of water-bearing sandstone probably
ranges from one-third to two-thirds of total forma-
tion thickness; consequently, a large amount of water
is in storage and the water is under pressure where
deeply buried.

Welder (1968, sheet 2) further reported that more data are
needed to properly evaluate ground water in the main body of
the Wasatch Formation. Welder and McGreevy (1966, sheet 3)
reported similar findings for the main body of the Wasatch For-
mation in the Great Divide and Washakie Structural Basins,
including:

a good source of water in the area, particularly in the
western Great Divide Basin. Contains more than one
aquifer; wells tapping deeper aquifers flow in some
areas. About 90 wells having yields from 5 to 250
[gal/min] of water produce from the Wasatch. The
maximum yield of a favorably located well might be
as much as 500 [gal/min]. TDS range from 500 to
2800 [mg/L].

No new or historical water-quality samples specifically
from the main body of the Wasatch Formation were available
for comparison to the sources used in this study. It is likely,
however, that most of the samples from the Wasatch aquifer
discussed in the Wasatch Formation (undivided) section came
from the main body of the Wasatch Formation (excluding the
22 samples from the Cathedral Bluffs aquifer).

Battle Spring Formation

The Battle Spring Formation, which contains the Battle
Spring aquifer, occurs at or near land surface in much of the
eastern part of the Great Divide Structural Basin (pl. 1). Brad-
ley (1961) described the Battle Spring Formation as being com-
posed of “light gray to brown, coarse-grained to pebbly arkosic
sandstone with a lesser amount of greenish gray sandy clay and
mudstone; locally contains large spheroidal concretions; inter-
fingers with the Wasatch and Green River Formations.” Pipir-
ingos (1961, p. A34-A35) suggested that the sediments making
up the Battle Spring Formation were deposited in deltaic sheets
associated with one of the ancient Green River lakes, and that
the source of the sediments was the Granite Mountains. How-
ever, Masursky (1962, p. 10-11) and Love (1970, p. C33-C34)
believed that the Battle Spring Formation mapped by Pipiringos
(1955, 1961) is a mountainward fluviatile facies of the main
body of the Wasatch Formation and should not be considered a
separate formation. Welder and McGreevy (1966, sheet 3)
reported that the Battle Spring Formation ranges in thickness
from 1,000(?) to about 4,500 ft.

Welder and McGreevy (1966, sheet 3) described the
potential for ground-water development in the Battle Spring
aquifer as “very good, especially in the northeast Great Divide
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Basin. Maximum yields of wells penetrating the entire forma-
tion might exceed 1000 [gal/min]. [TDS] ranges from about
1000 [mg/L] in the southeast to less than 200 [mg/L] in the
northeast.” Collentine and others (1981, p. 52-53) reported that
wells in the Battle Spring aquifer are capable of yielding at least
150 gal/min, but that most yields range from 30 to 40 gal/min.
They also reported that specific capacities from 23 of 26 tested
wells were less than 1 (gal/min)/ft, and that pump test data from
26 wells indicate a transmissivity range of 3.89 to 423 ft?/d,
although most values were less than 67 ft?/d (Collentine and
others, 1981, p. 53). A specific capacity of 8 (gal/min)/ft was
calculated for one of the wells sampled for this study. The cal-
culation was based on the drawdown measured after 100 min-
utes of pumping.

Seven new water-quality samples were collected from the
Battle Spring aquifer for this study, and 11 historical samples
were available for comparison. Water types from the aquifer
generally are calcium-bicarbonate, sodium-bicarbonate,
sodium-sulfate, or some mixture of the three (appendix 7-11).
In general, water-quality samples collected and reviewed from
the Battle Spring aquifer had the best overall quality of those
studied in the county (fig. 20). The only notable exceptions to
the relatively good water quality from the aquifer were from
high radionuclides in several samples. Radon-222 and uranium
concentrations were measured in all seven new samples col-
lected. In addition, two new samples were measured for
radium-226, radium-228, and gross alpha and gross beta radia-
tion. Six of the historical samples had been measured for
radium-226. The results from these analyses are listed in
appendix 6. Five of the seven new samples collected had radon
concentrations that exceeded the proposed USEPA MCL of
4,000 pCi/L (picocurie per liter) (fig. 20). Two of the samples
had uranium concentrations that exceeded the MCL and one of
the seven samples analyzed for radium-226 exceeded the MCL
of 5 pCi/L for combined radium-226 and radium-228.

The presence of high levels of uranium in Tertiary sedi-
ments and ground waters of the Great Divide Structural Basin
has been known for a long time. The most notable example of
this is the Lost Creek schroeckingerite deposit located in
secs. 29-33, T. 26 N., R. 94 W., and in part of sec. 25, T. 26 N.,
R. 95 W. in the north-central part of the basin. Schroeckingerite
is a greenish-yellow to yellow platy mineral with the chemical
formula NaCa3(UO,)(CO3);5(SO4)F*10H,O. Sheridan and oth-
ers (1961, p. 428) reported that deposition of the schroeckinger-
ite deposit probably occurred by a simple process of crystalliza-
tion from uraniferous ground water during evaporation. They
speculated that the source of the uranium in the ground water
probably is a nearby high-grade uranium deposit such as pitch-
blend or uraninite (Sheridan and others, 1961, p. 429).

Uranium-bearing coals also are present in the Great Divide
Structural Basin. They are much more widespread than the
schroeckingerite deposit, but their uranium content is consider-
ably lower. Uranium in these coals also is believed to have orig-
inated in the ground water. Masursky (1962, p. B93-B95)
described three possible sources for the uranium in the ground
waters of the Great Divide Structural Basin: hydrothermal solu-
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tions associated with middle Eocene volcanic rocks, uranium
leaching from volcanic ash found in nearby Miocene tuffaceous
rocks, and leaching of uranium from sediments derived from the
Granite Mountains. Sediments of the Battle Spring Formation
were derived from the Granite Mountains, and contain from
0.0005 to 0.001 percent uranium (Masursky 1962, p. B9S).

On the basis of constituents measured, water from the Bat-
tle Spring aquifer is suitable for irrigation and livestock use in
most areas. The water also is suitable for domestic use in areas
where radionuclides do not exceed drinking-water standards.

Fort Union Formation

The Fort Union Formation occurs at or near land surface in
a band around the Rock Springs Uplift, southwest of the uplift
along the Utah state line, the far northeast corner of the Great
Divide Structural Basin, and east of the town of Wamsutter
(pl. 1). Love and Christiansen (1985) described the Fort Union
Formation as “brown to gray sandstone, gray to black shale, and
thin coal beds.” The formation contains the Fort Union aquifer
and was deposited during the Paleocene Epoch and Laramide
orogeny. During this time mountain ranges such as the Wind
River Range and Granite Mountains were rising at the same time
structural basins were sinking. Love (1970, p. C115) reported
that during the Paleocene Epoch, the Great Divide Structural
Basin was sinking, but because the deposition of sediments
derived from uplift areas filled the basin at the same rate, the sur-
face of the basin remained at nearly the same altitude throughout
the epoch. The same thing was happening in and around other
basins in the county during the Paleocene Epoch. The climate
was warm and humid and swamps were common. These
swamps would eventually become the numerous coal deposits
found in the Fort Union Formation today. Welder (1968,
sheet 2) reported that the Fort Union Formation ranges in thick-
ness from O to more than 2,500 ft in the Green River Structural
Basin, and Welder and McGreevy (1966, sheet 3) reported that
the thickness ranges from 700 to about 2,700 ft in the Great
Divide and Washakie Structural Basins.

Welder (1968, sheet 2) reported that the potential for
ground-water development in the Fort Union aquifer within the
Green River Structural Basin is unknown, but stated that the Fort
Union aquifer “probably contains highly mineralized water in
sandstone, which comprises 50 percent or more of formation in
parts of basin.” Welder and McGreevy (1966, sheet 3) reported
that the Fort Union aquifer within the Great Divide and
Washakie Structural Basins is “a relatively good source of water
in the area. Yields of 11 wells ranged from 3 to 300 [gal/min].
A well penetrating the entire formation where the sandstones are
thickest might yield as much as 500 [gal/min].” They also
reported that TDS of water from four wells ranged from about
800 to 3,320 mg/L. Ahern and others (1981, p. 66) estimated
transmissivities for the Fort Union Formation in 10 oil fields in
the Green River Structural Basin to range from less than 0.134
t0 2.68 ft*/d. Collentine and others (1981, p. 54) reported that
well yields from the Fort Union aquifer generally are less than
100 gal/min, but yields up to 300 gal/min are possible. On the

basis of oil field data, Collentine and others (1981, p. 52-53)
reported that transmissivities are characteristically less than
335 ft%/d.

One new water-quality sample was collected for this study
from a spring issuing water from the Fort Union aquifer, and
12 historical samples were available for comparison. The one
spring sampled had a discharge of 3.2 gal/min at the time of sam-
pling. In addition, 65 produced-water samples also were avail-
able. Most of the 12 historical samples were collected from shal-
low wells. The water type in these samples was variable, with
dominant cations of calcium and sodium, and dominant anions
of bicarbonate and sulfate (appendix 7-12). The 12 historical
samples and one spring sample all had TDS concentrations that
exceeded the USEPA’s SMCL. Many of the samples had con-
centrations of sulfate and manganese that exceeded USEPA’s
SMCL. Most of the samples contained water that was usable by
livestock and some of the samples had water that was marginally
suitable for domestic use (fig. 20). High SAR and/or high sulfate
concentrations made water from most samples unsuitable for
irrigation use.

The overall water quality from the 65 produced-water sam-
ples was much poorer than that of the 13 samples collected from
the water wells and spring. The produced-water samples had
TDS concentrations that ranged from 1,170 to 153,000 mg/L,
with a median concentration of 15,400 mg/L. The depths these
samples were collected from ranged from 1,950 to 7,700 ft and
had a median depth of about 4,100 ft. Water from most of these
produced-water-quality samples had a sodium-chloride water
type, and was unsuitable for domestic, irrigation, or livestock use.

Mesozoic Hydrogeologic Units

The water quality of aquifers contained in Mesozoic hydro-
geologic units varies greatly throughout the county. Near
recharge areas (mainly the Rock Springs Uplift area) the water
in these aquifers can be relatively fresh and may be suitable for
most uses. Water distant from recharge areas can have TDS con-
centrations several times greater than seawater and is not suit-
able for most uses.

Mesozoic rocks of Upper Cretaceous age occur at or near
land surface in a wide belt around the Rock Springs Uplift, in a
small area in the extreme northeast corner of the county, and in
a thin band along the Utah state line east of Flaming Gorge
(pL. 1). In all other parts of the county, rocks of Upper Creta-
ceous age are deeply buried (2,000 to greater than 12,000 ft
below land surface).

Freethey and Cordy (1991) divided Mesozoic rocks in the
Upper Colorado River Basin (including most of Sweetwater
County) into 10 hydrogeologic units —5 aquifers and 5 confin-
ing units. Their classification will be used in this report to
describe the ground-water resources of Mesozoic rocks in
Sweetwater County. Table 6 shows their classification for
southwestern Wyoming. Most of the unit names have been
changed from Freethey and Cordy’s (1991) original naming con-
vention to reflect Wyoming stratigraphy.
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Table 6. Hydrogeologic units of Mesozoic age in southwestern Wyoming
(modified from Freethey and others, 1988 and Freethey and Cordy, 1991).
[--, no data]
Average thickness Hvdraulic
Name of hydrogeologic unitin Principal formations Principal lithologic infeetin y S
. conductivity in feet
Wyoming represented character southwestern
. per day
Wyoming
Mesaverde aquifer Lance Formation, Fox Hills Sandstone; 4,000 0.0003 - 2.2
(Also named Mesaverde aquifer Sandstone, Lewis Shale, and shale
in Freethey and Cordy, 1991) Mesaverde Group
[72]
g Baxter-Mowry confining unit | Baxter, Cody, Steele, Mowry, Shale; 4,500 --
8 (Named Mancos confining unitin | and Thermopolis Shales, sandstone
g Freethey and Cordy, 1991) Muddy Sandstone, and Nio-
G brara and Frontier Formations
Cloverly aquifer Cloverly Formation Sandstone; 200 0.00018 - 80
(named Dakota aquifer in Free- conglomerate;
they and Cordy, 1991) mudstone
Morrison confining unit Morrison Formation Siltstone;
(Also named Morrison confining mudstone;
unit in Freethey and Cordy, 1991) claystone
Morrison aquifer Morrison Formation Sandstone; 450! 0.002 - 10.9
(Also named Morrison aquifer in siltstone
Freethey and Cordy, 1991)
Sundance confining unit Sundance Formation Siltstone; 150 --
(named Curtis-Stump confining shale;
¢ | unitin Freethey and Cordy, 1991) sandstone
B2
[72]
& | Sundance aquifer Sundance Formation Sandstone; 80 --
E (Named Entrada-Preuss aquifer siltstone
in Freethey and Cordy, 1991)
Gypsum Springs confining Gypsum Springs Formation Shale; 150 --
unit dolomite;
(Named Carmel-Twin Creek con- gypsum
fining unit in Freethey and
Cordy, 1991)
Nugget aquifer Nugget Sandstone Sandstone 500 0.00002 - 3.22
(Named Navajo-Nugget aquifer
in Freethey and Cordy, 1991)
.9 | Chugwater-Dinwoody con- Chugwater Group and Din- Siltstone; 1,100 --
% | fining unit woody and Goose Egg For- claystone;
. S (Named Chinle-Moenkopi confining mations limestone
g unit in Freethey and Cordy, 1991)

"Undifferentiated, includes both Morrison confining unit and Morrison aquifer.
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Mesaverde aquifer

The Mesaverde aquifer in Sweetwater County is contained
in Upper Cretaceous rocks of the Lance Formation, Fox Hills
Sandstone, Lewis Shale, and Mesaverde Group (Almond For-
mation, Ericson Sandstone, Rock Springs Formation, Blair For-
mation, Pine Ridge Sandstone, Allen Ridge Formation, Hay-
stack Mountains Formation). According to Freethey and Cordy
(1991, p. C48), rocks containing the aquifer represent many dif-
ferent depositional environments associated with transgressions
and regressions of the Late Cretaceous sea. The depositional
environments include fluvial, deltaic, lagoonal, swampy, and
shallow marine.

The Mesaverde aquifer is present throughout the county
except in Baxter Basin (central part of Rock Springs Uplift).
Rocks that make up the aquifer crop out in a wide belt around
the Rock Springs Uplift, in a small area in the extreme northeast
corner of the county, and in a thin band along the Utah state line
east of Flaming Gorge; otherwise, they are deeply buried
(2,000 to greater than 12,000 ft below land surface) beneath
rocks of younger age. Outcrop areas are the only places where
fresh water can be found in the aquifer; away from these areas
the water becomes very saline.

Figure 23 shows boxplots of selected constituents in water
samples from the Mesaverde aquifer. The samples used to cre-
ate figure 23 came mostly from areas where formations making
up the Mesaverde aquifer crop out (mainly the Rock Springs
Uplift area). On the basis of constituents in figure 23, most of
the samples contained water that was suitable for livestock use,
and many of the samples contained water that was at least mar-
ginally suitable for domestic and irrigation uses. In sharp con-
trast, the produced-water samples from the Mesaverde aquifer
shown in figure 24, which came mainly from greater depths
and/or areas away from outcrops, contained water of much
poorer quality. The median TDS concentration of samples col-
lected mainly from water wells and springs was 960 mg/L, com-
pared to 13,400 mg/L in the produced-water samples. Figure 25
is a total dissolved-solids concentration map of water in the
Mesaverde aquifer from Freethey and others (1988, sheet 2).
Freethey and others (1988, sheet 1) reported that hydraulic con-
ductivities in formations that make up the Mesaverde aquifer in
south-central Wyoming ranged from about 0.0003 to 2.2 ft/d
(table 6).

Baxter-Mowry confining unit

The Baxter-Mowry confining unit in Sweetwater County
consists of the Baxter, Cody, Steele, Mowry, and Thermopolis
Shales, the Muddy Sandstone, and the Niobrara and Frontier
Formations. This confining unit is present in the entire county
but only crops out in Baxter Basin at the center of the Rock
Springs Uplift. Freethey and Cordy (1991, p. C44) described
the sediments that make up the confining unit as predominantly
marine shale, mudstone, and claystone interbedded with sand-
stone and shale. The Frontier Formation and Muddy Sandstone,
sandwiched in the middle of the confining unit, can contain
aquifers (Frontier and Muddy Sandstone aquifers), but they

probably contain highly mineralized water in most areas of the
county. Most of the produced-water samples for the Baxter-
Mowry confining unit shown in figure 24 were collected from
the Frontier Formation. Freethey and others (1988, sheet 1)
reported that the hydraulic conductivity of the Frontier Forma-
tion in the Upper Colorado River Basin ranged from about
0.00002 to 50 ft/d.

Cloverly aquifer

The Cloverly Formation comprises the Cloverly aquifer in
Sweetwater County. It does not crop out anywhere, but is
present throughout the county in the subsurface. Love and
Christiansen (1985) described the Cloverly Formation in south-
ern Wyoming as “rusty sandstone at top, underlain by brightly
variegated bentonitic claystone; chert-pebble conglomerate
locally at base.” Based on fossil assemblages, Curry (1962,

p- 118) reported that terrestrial and fresh water depositional
environments probably persisted during Cloverly time in cen-
tral Wyoming. He also stated that considerable evidence exists
that the uppermost fluvial deposits of the Cloverly Formation
were partially reworked by the advancing Cretaceous seas
(Curry, 1962, p. 118).

Published chemical analyses of water from the Cloverly
aquifer in Sweetwater County are sparse. Crawford and Davis
(1962, p. 267) reported total solids, chloride, bicarbonate, and
sulfate concentrations in Cloverly Formational waters from
17 well and drill-stem tests in the Rock Springs Uplift area. The
total solids concentrations from these samples ranged from
11,546 to 35,558 mg/L, with a median of 23,656 mg/L. The
average depth that the samples were collected from was 3,517 ft
below land surface. The high salinity of this water makes it
unsuitable for most uses. Crawford (1940, p. 1252) reported
total solids and major-ion concentrations in Cloverly Forma-
tional waters from five well samples in the Lost Soldier field in
the far northeast corner of the county. The total solids concen-
trations from the five samples ranged from 4,277 to
6,073 mg/L, with a median of 4,933 mg/L. No sample depth
data were available. Even though Cloverly Formation waters
have lower total solids in the Lost Soldier field than in the Rock
Springs Uplift area, the concentrations are still too high for most
uses. Because the Cloverly Formation is buried deeper outside
of the Rock Springs Uplift and Lost Soldier Field areas, it is
likely that the water quality in the aquifer in other parts of the
county is of even poorer quality. Figure 24 shows a boxplot of
TDS concentrations in produced-water samples from the Clo-
verly Formation collected in Sweetwater County. It was not
clear whether the “total solids” concentrations reported by
Crawford and Davis (1962) and Crawford (1940) were truly
total solids or dissolved solids. However, because the concen-
trations were high it probably makes little difference in the
interpretation. Freethey and others (1988, sheet 1) reported that
the hydraulic conductivity of the Cloverly Formation (including
the Dakota Sandstone) in the Upper Colorado River Basin
ranges from about 0.00018 to 80 ft/d (table 6).
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Figure 23. Characteristics of selected dissolved constituents and sodium-adsorption ratios in water from the Mesaverde aquifer in

Sweetwater County, Wyoming.

Morrison confining unit and Morrison aquifer

The Motrrison confining unit in Sweetwater County con-
sists mainly of the undifferentiated Morrison Formation, but
locally the Cloverly Formation is included in the unit where its
basal conglomerate is missing and it is undifferentiated from the
Morrison Formation. The Morrison Formation is present
throughout the county in the subsurface but does not crop out
anywhere. Love and Christiansen (1985) described the sedi-
ments that make up the Morrison Formation in southern Wyo-
ming as “dully variegated claystone, nodular white limestone,
and gray silty sandstone.” According to Freethey and Cordy
(1991, p. C30), the extent of the Morrison aquifer in the north-
ern and easternmost parts of the Upper Colorado River Basin
(including Sweetwater County) is unknown, but they point out
that “the fine-grained lithology of the Morrison Formation in
these areas indicates that the presence of an extensive aquifer is
unlikely.” It is possible that the undifferentiated Morrison For-
mation in Sweetwater County contains sandstones that locally
can act as aquifers, but any water produced from the formation

would likely be highly mineralized. Figure 24 contains a box-
plot of TDS concentrations in produced-water samples from the
Morrison Formation collected in the county. Freethey and oth-
ers (1988, sheet 1) reported that the hydraulic conductivity of
the Morrison Formation in the Upper Colorado River Basin
ranges from around 0.002 to 10.9 ft/d (table 6).

Sundance confining unit

The Sundance confining unit in Sweetwater County con-
sists of the Windy Hill Sandstone, Redwater Shale, and Pine
Butte Members of the Sundance Formation. Freethey and
Cordy (1991, p. C30) described the depositional environment of
the confining unit as predominantly marine and marginal
marine. The unit was deposited during repeated transgressions
and regressions of Jurassic seas resulting in a complex interfin-
gering of continental and marine beds (Freethey and Cordy,
1991, p. C30). The Windy Hill Sandstone Member is not con-
tinuous or thick enough to act as a regional aquifer, but may
produce highly mineralized water locally.
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Figure 24. Characteristics of total-dissolved solids in Mesozoic
hydrogeologic units from produced-water samples collected in
Sweetwater County, Wyoming.
Sundance aquifer Gypsum Spring confining unit

The Sundance aquifer in the county is contained in the
Lak, Hulett Sandstone, Stockade Beaver Shale, and Canyon
Springs Sandstone Members of the Sundance Formation. The
sediments that make up these four members consist of interbed-
ded sandstone, siltstone, and shale, and were deposited in mar-
ginal marine and continental environments (Freethey and Cordy
1991, p. C28, C24). Freethey and Cordy (1991, p. C24)
describe the depositional environment of the sediments as mar-
ginal marine and continental. Although buried by younger
rocks, the aquifer is present throughout the entire county. In the
structural basins of the county, more than 12,000 ft of rock
overlie the aquifer (Freethey and Cordy, 1991, p. C26). The sat-
urated thickness of the aquifer generally is less than 100 ft, but
thickens to more than 100 ft at the western edge of the county
(Freethey and Cordy, 1991, p. C25). Figure 24 shows a boxplot
of TDS concentrations in produced-water samples collected in
the county from the Sundance Formation.

The Gypsum Spring Formation acts as a regional confin-
ing layer in the western part of Sweetwater County. Love and
Christiansen (1985) described the Gypsum Spring Formation in
Wyoming as “interbedded red shale, dolomite, and gypsum.”
Freethey and Cordy (1991, p. C22) reported that the confining
unit was deposited “in and on the margins of fluctuating Juras-
sic seas.” Along the western margin of the county the unit
reaches a thickness of 600 ft, but thins and eventually pinches
out to the east (Freethey and Cordy, 1991, pl. 2). The unit is
absent in the eastern one-quarter of the county.

Nugget aquifer

The Nugget Sandstone contains the Nugget aquifer, which
is a regional aquifer in Sweetwater County. Love and Chris-
tiansen (1985) described the Nugget Sandstone in southern
Wyoming as “gray to dull-red massive to coarsely cross bedded
quartz sandstone.” According to Freethey and Cordy (1991,
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p- C17), the sediments making up the Nugget Sandstone were
deposited under arid and terrestrial conditions and are mainly
eolian in origin with minor fluvial components. The Nugget
Sandstone does not outcrop anywhere in the county but is
present throughout the subsurface. In the structural basins it is
buried by more than 12,000 ft of younger rocks (Freethey and
Cordy, 1991, p. C19). In general, the saturated thickness of the
Nugget aquifer ranges from 100 to 500 ft in the eastern one-
third of the county, and is greater than 500 ft in the western two-
thirds of the county (Freethey and Cordy, 1991, p. C18).

According to Freethey and Cordy (1991, p. C100), TDS
concentrations in the Nugget aquifer range from moderately
saline (3,000 to 10,000 mg/L) in the Rock Springs Uplift area to
briny (greater than 35,000 mg/L) in most other areas of the
county (fig. 26). Figure 24 shows a boxplot of TDS concentra-
tions in produced-water samples collected in the county from
the Nugget Sandstone. Freethey and others (1988, sheet 1)
reported that the hydraulic conductivity of the Nugget Sand-
stone in the Upper Colorado River Basin ranges from around
0.00002 to 3.22 ft/d (table 6).

Chugwater-Dinwoody confining unit

The Chugwater-Dinwoody confining unit in Sweetwater
County consists of the Chugwater Group (Popo Agie and Red
Peak Formations, Crow Mountain Sandstone, and the Alcova
Limestone), Dinwoody Formation, and Goose Egg Formation
(Triassic section). None of the rocks that make up the confining
unit crop out in the county, but the unit is present throughout the
county in the subsurface. Love and Christiansen (1985)
described the lithology of the Chugwater Group in southern
Wyoming as red shale and red, yellow, and purple siltstone with
lenses of lime-pellet conglomerate, and red and gray thick bed-
ded sandstone. The Dinwoody Formation in the Overthrust Belt
was described by Love and Christiansen (1985) as “gray to
olive drab dolomitic siltstone.” They reported the Goose Egg
Formation to be composed of “red sandstone and siltstone,
white gypsum, halite, and purple to white dolomite and lime-
stone.” According to Freethey and Cordy (1991, p. C13-C14),
sediments comprising the confining unit were deposited in both
continental and marine environments. Parts of the confining
unit may act locally as an aquifer, but probably would yield
highly mineralized water.

Paleozoic Hydrogeologic Units

Lindner-Lunsford and others (1989, sheet 1) indicated that
where mapped, the depth to the top of Paleozoic rocks in the
county ranges between about 6,000 and 18,000 ft. Geldon
(2003, p. B36) indicated that Paleozoic rocks in the county were
buried by 5,000 ft to greater than 25,000 ft of younger rocks.
Little detailed hydrologic information is available for these
rocks because of their great depth. Ground water in aquifers
contained in Paleozoic hydrogeologic units is highly mineral-
ized and not suitable for most uses. Geldon (2003) described
the ground-water flow paths for these aquifers in the Upper Col-

orado River Basin (including Sweetwater County). He divided
the Paleozoic rocks into three hydrogeologic units: the Canyon-
lands aquifer, the Four Corners confining unit, and the Four
Corners aquifer system (Geldon, 2003, p. B126-B137). The
Canyonlands aquifer is contained in Permian and Pennsylva-
nian rocks and is confined from above by Triassic confining
units and from below by the Four Corners confining unit. The
Four Corners confining unit consists of low permeability Penn-
sylvanian and Mississippian rocks. The Four Corners aquifer
system below the confining unit is composed of Mississippian,
Devonian, Ordovician, and Cambrian rocks as well as Lower
Paleozoic confining units. The Four Corners aquifer system is
confined from below by Precambrian confining units (Geldon,
2003, p. B3). The hydrogeologic nomenclature used by Geldon
(2003) in many cases reflects the names of formations and
places that do not occur in Wyoming. For this report the classi-
fications of Paleozoic hydrogeologic units used by Lindner-
Lunsford and others (1989) and Geldon (2003) were combined
and modified to reflect Wyoming stratigraphy rather than the
stratigraphy of the entire Upper Colorado River Basin (table 7).

Upper Paleozoic aquifers

Upper Paleozoic aquifers occur throughout the county but
are deeply buried. They consist of the Permian-age Phosphoria
and Goose Egg (Permian section) Formations, and the
Pennsylvanian-age Tensleep Sandstone, Weber Sandstone,
Morgan Formation, and Ranchester Limestone Member of the
Amsden Formation. The sediments comprising the Phosphoria
and Goose Egg Formations include sandstone, siltstone, gyp-
sum, dolomite, limestone, shale, and phosphorite (Love and
Christiansen, 1985) and were deposited in shallow seas that
periodically receded, resulting in erosion of the exposed sedi-
ments (Sheldon, 1963, p. 60). The Tensleep Sandstone is com-
posed of sandstone with thin beds of limestone and dolomite
(Love and Christiansen, 1985). The Weber Sandstone is a name
from Utah and northwest Colorado that was applied to rocks in
the Flaming Gorge area that are equivalent to the Tensleep
Sandstone (Hansen, 1965). Uplift and erosion of the ancestral
Rocky Mountains during the Pennsylvanian Period provided
abundant clastic sediment to shallow seas (Lageson and others,
1979, p. U18-U19) in the region during the time the Tensleep
Sandstone was deposited. Sando and others (1975, p. A32)
described the lithology of the Ranchester Limestone Member of
the Amsden Formation as “a heterogeneous sequence of inter-
bedded cherty dolomite and limestone, sandstone, and shale.”
The Morgan Formation is a name from Utah and northwest Col-
orado that was applied to rocks in the Flaming Gorge area that
are equivalent to the Ranchester Limestone Member of the
Amsden Formation (Hansen, 1965), which was deposited in a
marine environment during the late Mississippian and early
Pennsylvanian Periods (Lageson and others, 1979, p. U13).
The extent of the Ranchester Limestone Member in Sweetwater
County is uncertain.
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Table 7. Hydrogeologic units of Paleozoic age in the Wyoming part
of the Upper Colorado River Basin.

(modified after Lindner-Lunsford and others, 1989).

Hydrogeologic units used in

Principal geologic units

(named Four Corners confining
unit Geldon, 2003)

this report represented
=
<
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g Phosphoria and Goose Egg
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o .
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Lindner-Lunsford and others (1989, sheet 2) indicated that
TDS concentrations in upper Paleozoic aquifers in areas of the
county where data are available generally are greater than
35,000 mg/L. There is one small area between the Rock Springs
Uplift and the Washakie Structural Basin where Lindner-
Lunsford and others (1989, sheet 2) indicated that water in upper
Paleozoic aquifers is only slightly saline (3,000 to 10,000 mg/L).

Data are unavailable from the northeast corner of the county, but
in nearby Carbon County, Lindner-Lunsford and others (1989,
sheet 2) indicated that upper Paleozoic aquifers contain brackish
to slightly saline water.

Upper Paleozoic confining units

Upper Paleozoic confining units in the county are com-
posed of the Pennsylvanian-age Horseshoe Shale Member of the
Amsden Formation and the Round Valley Limestone. Geldon
(2003, p. B75 and B81) indicated that the combined thickness of
upper Paleozoic confining units in Sweetwater County is as
much as 700 ft in the Flaming Gorge area. He shows confining
units present in most of the southern one-half of the county, but
indicates that they pinch out and are absent in the northern one-
half of the county, with the exception of the northeast corner of
the Great Divide Structural Basin. Sando and others (1975,

p- A23) described the Horseshoe Shale Member of the Amsden
Formation as “made up predominantly of fissle, platy or blocky
siltstone, shale, and mudstone * * *.” The Round Valley Lime-
stone in the Flaming Gorge area was described by Hansen (1965,
p- 43) as “chiefly light-gray to light bluish-gray dense hard thin-
bedded to massive cherty limestone.” Lageson and others (1979,
p- U24) described the dominant limestone facies of the Round
Valley Limestone in southwestern Wyoming as gradually
changing into the red mudstone and limestone facies of the
Horseshoe Shale and Ranchester Limestone Members of the
Amsden Formation in central Wyoming. These sediments were
deposited in a late Paleozoic sea as it transgressed from west to
east across Wyoming. On the basis of sparse data, Lindner-
Lunsford and others (1989, sheet 2) indicated that waters in
these confining units within Sweetwater County ranges from
moderately saline to brine.

Madison aquifer and Darby confining unit

The Madison aquifer is the only middle Paleozoic aquifer
present in the county. It consists mainly of the Madison Lime-
stone, which is present throughout the county (although deeply
buried) and to a much lesser extent the Darwin Sandstone Mem-
ber of the Amsden Formation, which has only a small areal
extent within the county.

The Darby confining unit is the only middle Paleozoic con-
fining unit present in the county. It consists of the Darby Forma-
tion and only is present in the Green River Structural Basin and
the Rock Springs Uplift areas of the county.

Love and Christiansen (1985) described the lithology of the
Madison Limestone or Group in Wyoming as blue-gray massive
limestone and dolomite and gray cherty limestone and dolomite.
The limestone was deposited in a marine environment after a
large part of the central Rocky Mountain region was inundated
from the north during latest Devonian to earliest Mississippian
time (Maughan, 1963, p. C26).

The lithology of the Darby Formation was described by
Love and Christiansen (1985) as “yellow and greenish-gray
shale and dolomitic siltstone underlain by fetid brown dolomite
and limestone.” The Darby Formation also was deposited in a



marine environment. However, the sea that the Darby sediments
were deposited in was probably much smaller and shallower
than the sea in which the Madison Limestone was deposited.

Because Paleozoic rocks are so deeply buried in the county,
water-quality data from the Madison aquifer are sparse. TDS
concentrations from 17 produced-water samples collected in the
county ranged from 3,820 to 76,800 mg/L, and had a median
value of 11,100 mg/L. The depths the samples were collected
from ranged from 4,800 to 15,800 ft, and had a median value of
about 6,100 ft. The median depth to the Madison aquifer in the
county is not known, but it is certainly much greater than the
median depth that the 17 produced-water samples were collected
from. For this reason, it is likely that the median TDS value of
11,100 mg/L is more representative of the shallower parts of the
aquifer.

Gallatin aquifer and Gros Ventre confining unit

The Gallatin aquifer, consisting of the Gallatin Limestone
and undifferentiated Cambrian rocks, is deeply buried where
present in the county. The Gallatin aquifer is present in most of
the northern one-half of the county, with the exception of the
northeast corner, but in the southern one-half of the county, it is
present only in part of the Washakie Structural Basin and in the
southwest part of the Green River Structural Basin (Geldon,
2003, p. B51). The Gallatin Limestone or Group was described
by Love and Christiansen (1985) in the Thrust Belt as “gray and
tan limestone” and was deposited in a marine environment.
Undifferentiated Cambrian rocks in the county have a similar
lithology to the Gallatin Limestone, with the addition of mica-
ceous shale and sandstone (Love and Christiansen, 1985).

The Gros Ventre confining unit is the only lower Paleozoic
confining unit in the county. Itis composed of the Gros Ventre
Formation and undifferentiated Cambrian rocks. The confining
unit is present in all parts of the county except in the far south-
west corner (Geldon 2003, p. B49). Love and Christiansen
(1985) described the lithology of the Gros Ventre Formation in
the Thrust Belt as “greenish-gray micaceous shale.” According
to Keefer and Van Lieu (1966, p. B18), “strata of the Gros Ven-
tre Formation are offshore deposits that were laid down contem-
poraneously with the shore and near-shore sediments of the Flat-
head Sandstone as the Cambrian sea continued its eastward
transgression across central Wyoming.”

Water-quality information from the Gallatin aquifer in the
county is sparse. Lindner-Lunsford and others (1989, sheet 2)
report a geometric mean from 14 samples of 11,400 mg/L TDS
in water from undifferentiated Cambrian rocks. The water-
quality samples came from wells in the Green River, Great
Divide, and Uinta Structural Basins. Cambrian rocks are buried
by more than 20,000 ft of younger rocks in parts of the county.
For this reason, it is likely that the geometric mean reported by
Lindner-Lunsford and others (1989, sheet 2) only represents
parts of the aquifer that are not as deeply buried, such as near the
basin margins. A true geometric mean of the TDS, representing
the entire aquifer, would likely have a much higher value.
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Flathead aquifer

The Flathead aquifer, consisting of the Flathead Sandstone,
is the lowest Paleozoic aquifer present in the county. Geldon
(2003, p. B45) indicates that the aquifer is present throughout the
county, with the possible exception of the northwest corner. No
data on the Flathead aquifer are available in that area. Love and
Christiansen (1985) described the lithology of the Flathead
Sandstone in Wyoming as “dull-red quartzitic sandstone.”
According to Keefer and Van Lieu (1966, p. B15), the sediments
comprising the Flathead Sandstone were eroded from adjacent
Precambrian terrain and deposited chiefly in the shore and near-
shore environments of the transgressing Cambrian sea.

Water-quality data for the Flathead aquifer within Sweet-
water County are unavailable. In the central parts of the Green
River and Great Divide Structural Basins the aquifer is buried by
more than 25,000 ft of younger rocks. Throughout most of the
county, water in the Flathead aquifer is likely a brine.

Basal confining unit

Rocks of Precambrian age act as a basal confining unit for
the Flathead aquifer. Little is known about Precambrian rocks in
the county. Figure 7 shows the structural configuration of the
Precambrian basement rocks of Sweetwater County. The depth
from the surface to the top of the Precambrian rocks ranges from
about 8,000 ft in Baxter Basin to more than 25,000 ft in the deep-
est parts of the Green River and Great Divide Structural Basins.

Water Use

The USGS performs a nationwide water-use survey at
5-year intervals to estimate water use by categories, and total
water use for each state and county. The most recent survey was
completed for the year 2000 (Hutson and others, 2004). Table 8
summarizes the estimated water use in 2000 for Sweetwater
County. The numerical data in table 8 are the mean daily quan-
tities used, and were calculated by taking the total annual quan-
tities used and dividing by 366 (2000 was a leap year). In most
cases, the actual water used in a category was not measured
directly, but estimated based on some other known related value
(for example, acres irrigated, tons of ore produced, or popula-
tion). For this reason the water-use numbers described here
should be considered gross approximations.

The estimated mean daily water use in Sweetwater County
in 2000 was 170.73 million gallons per day (Mgal/day). About
70 percent of the total water used was supplied by surface water,
with ground water supplying about 30 percent.

Irrigation was the largest use of water in the county, with an
estimated 92.65 Mgal/day used to irrigate about 21,000 acres in
2000. Water used for irrigation accounted for more than 50 per-
cent of total water use. Hay comprised 90 percent of the irri-
gated crops in 2000, with barley and oats making up the other
10 percent. Surface water is the dominant source of irrigation
water in the county. Ground water accounted for about 10 per-
cent of the irrigation water used in 2000.
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Table 8. Estimated water use in 2000 in Sweetwater County, Wyoming.

(Hutson and others, 2004).

Units in million gallons per day

Use Surface Ground
water water Total
Irrigation 82.92 9.73 92.65
Mining 46 40.64 41.10
Thermoelectric 27.51 .00 27.51
Public supply 8.72 .19 8.91
Industrial .09 41 .50
Domestic .00 .06 .06
Totals 119.70 51.03 170.73

Mining was the second highest use of water in the county
in 2000 with an estimated mean daily use of 41.10 Mgal/day.
Ground water supplied 99 percent of the water used for mining.
Only about 4 percent of the total water used was fresh water, the
rest was saline. Trona mining and oil and gas production made
up 95 percent of the water used in the mining category, the
remaining 5 percent was used for coal, sand and gravel, and
crushed stone. Coal-bed methane (CBM) extraction was not
considered as part of the mining category. In 2000, water pro-
duced by CBM extraction in the county was estimated to be less
than 2,000 gallons per day (Wyoming Oil and Gas Conservation
Commission, 2003).

The third largest water use in the county in 2000 was for
power generation (thermoelectric) with an estimated
27.51 Mgal/day used. All of the water used in this category was
supplied by surface water.

Public supply was the fourth highest use with an estimated
8.91 Mgal/day used in 2000. The public supply category
includes community water systems, non-transient non-
community water systems (for example, schools and factories),
and transient non-community water systems (for example,
campgrounds and rest areas). The largest population centers in
Sweetwater County are the cities of Rock Springs and Green
River. These two cities, which are supplied by water from the
Green River include more than 80 percent of the county’s pop-
ulation. Most of the smaller municipalities in the county rely on
ground water for their public water supply. The communities of
Bairoil, Point of Rocks, Superior, and Wamsutter all use ground
water, whereas the town of Granger uses surface water.

Industrial and domestic water use in the county were the
smallest uses in the 2000 survey with an estimated
0.56 Mgal/day used. The industrial water-use category
accounted for water used by industries that supplied their own
water. Water used by industries supplied from municipal water
systems was counted under the public supply category. The

domestic category accounted for self supplied (supplied by pri-
vate wells) water used in private homes. Water used in homes
connected to municipal water systems was counted as part of
the public supply category.

Livestock water use was not reported in the 2000 survey.
The 1995 estimate for livestock usage in the county was
0.22 Mgal/day (U.S. Geological Survey, 2001).

Summary

Sweetwater County occupies an arid region with a com-
plex geologic past that has resulted in the accumulation of abun-
dant natural resources such as coal, oil, natural gas, uranium,
and soda ash. Extraction and development of these natural
resources are an important part of the economies of Sweetwater
County and the State of Wyoming. Continued extraction and
development of these natural resources likely will increase the
demand for water use in the county. Increased water develop-
ment has the potential to affect the quantity and quality of water
resources in Sweetwater County. To address this concern, a
study was conducted by the U.S. Geological Survey in cooper-
ation with the Wyoming State Engineer’s Office to describe and
quantify the water resources of Sweetwater County. Surface-
water data were not collected as part of the study. Evaluations
of streamflow and stream-water quality were limited to analy-
ses of historical data and descriptions of previous investiga-
tions. Forty-six new ground-water-quality samples were col-
lected as part of the study and the results from an additional
782 historical ground-water-quality samples were reviewed.

Flow characteristics of streams in Sweetwater County vary
substantially depending on regional and local basin characteris-
tics and anthropogenic factors. Most streams in the county are
ephemeral, flowing only as a result of regional or local rainfall



or snowmelt runoff. Perennial streams in the county generally
flow as a result of snowmelt runoff in the mountainous headwa-
ter areas to the north, west, and south of the county. Diversions
and regulation substantially alter flow characteristics of most
perennial streams in the county.

Water-quality characteristics of selected streams in and
near Sweetwater County during water years 1974 through 1983
were variable. Water collected at sites on the Green River gen-
erally had the smallest concentrations of dissolved constituents,
suspended sediment, and bacteria because of resistant geologic
units, increased vegetative cover, large diluting streamflows,
and large reservoirs. Water collected at sites in the Big Sandy
River and Bitter Creek Basins, generally had the largest concen-
trations of dissolved constituents, suspended sediment, and bac-
teria. Various State and Federal water-quality criteria were
exceeded for some nutrient concentrations and bacteria counts.
Historical and recent anthropogenic activities contributed to
natural sources of many dissolved constituents and suspended
sediment.

Ground water occurs in the county under both water-table
and artesian conditions. Discharge from aquifers by pumping
and evapotranspiration within the county is nearly negligible.
The one exception to this may be water produced from hydro-
geologic units in conjunction with oil and gas production.
Ground water also leaves the county as underflow along stream-
ways and in aquifers that extend out of the area.

The ground-water quality in the county is highly variable,
in part reflecting the complex geologic history of the region.
Shallow ground water is available throughout the county. In
most areas, shallow ground water is at least suitable for live-
stock use, but in many areas the water is only marginally suit-
able or unsuitable for domestic and irrigation uses, mainly
because of high total-dissolved solids (TDS) concentrations.
Ground-water quality tends to deteriorate as the distance from
recharge areas increases, and as the depth below land surface
increases. Ground water from depths greater than a few thou-
sand feet tends to have TDS concentrations that make it moder-
ately saline to briny. In some areas, even shallow ground water
has moderately saline TDS concentrations. In parts of some
aquifers, other constituents in the ground water occur in high
concentrations when compared to U.S. Environmental Protec-
tion Agency drinking-water standards. High concentrations of
sulfate, fluoride, boron, iron, and manganese were found in sev-
eral aquifers. Many ground-water samples from the Battle
Spring aquifer in the Great Divide Structural Basin had high
radionuclide concentrations.

The estimated mean daily water use in Sweetwater County
in 2000 was 170.73 million gallons per day. Water used for irri-
gation accounted for more than 50 percent of this total. About
70 percent of the total water used was supplied by surface water
with ground water supplying about 30 percent. Although
ground water is used to a much lesser extent than surface water,
in many areas of the county it is the only source of water avail-
able.
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Appendix 1-1. Monthly and annual' streamflow characteristics, 06637550 Sweetwater River near South Pass City, Wyoming (Site 2).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1959 1973 15 36.8 11.0 21.5 9.58 0.45 11.5 13.5 17.6 30.5 354 1,322 2.79
11 1959 1973 15 30.3 9.00 16.9 6.72 40 10.1 12.1 15.4 21.6 26.2 1,008 2.13
12 1959 1973 15 23.6 3.47 12.3 5.56 45 8.07 9.18 10.3 15.1 20.4 755 1.59
1 1959 1973 15 18.7 2.03 10.3 504 49 5.40 6.15 10.2 13.9 17.1 634 1.34
2 1959 1973 15 23.0 4.06 11.0 538 .49 4.84 7.33 10.6 13.2 17.9 618 1.30
3 1959 1973 15 259 3.63 15.1 569 .38 7.75 13.0 14.5 18.8 19.6 929 1.96
4 1959 1973 15 175 18.7 64.3 433 .67 28.8 37.7 50.1 76.7 120 3,827 8.08
5 1959 1973 15 463 76.8 209 107 51 80.9 135 191 267 308 12,840 27.1
6 1959 1973 15 550 74.3 277 151 .54 91.2 170 245 388 482 16,500 34.8
7 1959 1973 15 217 21.4 92.0 56.8 .62 30.2 49.7 86.7 101 173 5,660 12.0
8 1959 1973 15 66.4 8.59 30.3 16.4 54 12.1 18.5 26.4 41.6 47.5 1,865 3.94
9 1959 1973 15 65.7 8.71 23.8 15.3 .64 11.4 12.8 17.4 30.3 39.6 1,418 2.99
ANNUAL 1959 1973 15 110 242 65.4 27.0 41 29.6 44.8 72.9 80.7 99.2 47,370 100
Appendix 1-2. Monthly and annual' streamflow characteristics, 09209400 Green River near La Barge, Wyoming (Site 6; extended period of record).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1947 2002 56 2,049 353 786 315 0.40 497 579 684 888 1,128 48,360 4.17
11 1947 2002 56 1,306 389 695 202 .29 489 532 680 819 990 41,360 3.57
12 1947 2002 56 866 269 509 125 25 372 412 493 578 655 31,270 2.70
1 1947 2002 56 622 202 448 93.8 21 339 379 435 508 582 27,520 2.37
2 1947 2002 56 726 213 482 109 23 346 412 486 545 642 26,990 2.33
3 1947 2002 56 1,566 403 701 224 32 473 574 661 755 962 43,110 3.72
4 1947 2002 56 3,164 469 1,424 597 42 792 1,008 1,275 1,780 2,301 84,750 7.31
5 1947 2002 56 5,357 305 2,921 1,327 45 1,141 1,788 2,959 4,000 4,640 179,600 15.5
6 1947 2002 56 14,230 1,080 5,674 2,758 49 2,667 3,604 5,460 7,531 8,925 337,600 29.1
7 1947 2002 56 7,993 710 3,274 1,919 .59 1,080 1,685 2,845 4,536 5,975 201,300 17.4
8 1947 2002 56 3,185 448 1,424 676 47 643 922 1,252 1,797 2,407 87,560 7.55
9 1947 2002 56 1,768 350 848 346 41 483 620 740 1,056 1,334 50,450 4.35
ANNUAL 1947 2002 56 2,908 668 1,601 545 34 871 1,207 1,584 1,935 2,358 1,160,000 100
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Appendix 1-3. Monthly and annual streamflow characteristics, 09211000 Fontenelle Creek near Fontenelle, Wyoming (Site 7).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1916 1953 26 70.8 9.78 32.0 13.2 0.41 13.2 24.4 334 39.2 453 1,969 4.10
11 1916 1953 26 46.2 11.9 30.0 8.06 27 20.5 254 28.8 36.5 38.5 1,783 3.72
12 1916 1953 26 40.0 12.0 25.4 8.90 35 15.0 17.2 25.4 30.0 38.8 1,563 3.26
1 1916 1953 26 40.1 7.29 22.0 8.50 .39 12.0 14.2 23.2 25.0 323 1,352 2.82
2 1916 1953 26 46.0 8.50 23.1 9.54 41 11.8 17.2 23.2 28.8 34.0 1,296 2.70
3 1916 1953 26 101 14.4 33.6 17.7 .53 16.4 24.0 31.6 38.3 48.4 2,065 4.30
4 1916 1953 26 269 12.5 122 69.4 .57 53.8 74.4 108 144 236 7,270 15.2
5 1916 1953 26 482 7.64 207 133 .64 49.6 101 195 302 388 12,740 26.5
6 1916 1953 26 617 3.42 188 147 78 37.3 90.6 153 261 351 11,180 233
7 1916 1953 26 202 1.66 48.7 46.2 95 8.59 21.0 31.2 63.9 97.4 2,993 6.24
8 1916 1953 26 82.7 47 35.2 21.4 .61 10.7 21.8 28.5 57.6 62.3 2,168 4.52
9 1916 1953 26 51.1 .54 27.0 13.4 .50 9.47 18.5 28.4 36.5 43.1 1,607 3.35
ANNUAL 1916 1953 26 144 12.4 66.2 343 52 27.7 394 61.2 86.5 114 47,990 100
Appendix 1-4. Monthly and annual’ streamflow characteristics, 09211200 Green River below Fontenelle Reservoir, Wyoming (Site 8).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1965 2002 38 3,138 291 1,011 492 0.49 507 748 958 1,169 1,409 62,190 5.25
11 1965 2002 38 1,522 308 885 284 32 450 745 885 1,099 1,199 52,680 4.45
12 1964 2002 39 1,308 272 822 306 37 452 543 790 1,101 1,210 50,540 4.26
1 1964 2002 39 1,312 273 834 311 37 415 608 900 1,103 1,193 51,290 4.33
2 1964 2002 39 1,818 262 883 377 43 416 607 869 1,103 1,274 49,440 4.17
3 1964 2002 39 1,576 365 942 331 35 505 629 959 1,209 1,348 57,950 4.89
4 1964 2002 39 3,134 370 1,454 647 44 705 1,141 1,327 1,698 2,308 86,520 7.30
5 1964 2002 39 5,588 463 2,389 1,373 .57 900 1,271 2,218 3,255 4,517 146,900 12.4
6 1964 2002 39 11,240 465 4,414 2,798 .63 903 2,411 4,171 6,198 7,973 262,700 22.2
7 1964 2002 39 8,868 364 3,163 2,283 72 819 1,373 2,281 4,663 6,638 194,500 16.4
8 1964 2002 39 3,466 367 1,596 723 45 687 1,111 1,531 2,034 2,428 98,120 8.28
9 1964 2002 39 7,893 285 1,211 1,156 95 593 790 1,004 1,259 1,438 72,050 6.08
ANNUAL 1965 2002 38 3,060 609 1,636 614 .38 848 1,200 1,705 1,978 2,375 1,185,000 100
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Appendix 1-5. Monthly and annual’ streamflow characteristics, 09213500 Big Sandy River near Farson, Wyoming (Site 9).

a8

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1916 1972 33 75.6 8.90 30.2 16.6 0.55 12.9 16.7 25.6 432 49.2 1,855 2.95
11 1915 1971 33 41.0 9.17 21.2 8.19 .39 13.1 14.7 20.0 25.0 325 1,263 2.01
12 1915 1971 33 21.7 3.00 13.2 5.06 .38 747 8.90 14.0 17.0 20.0 813 1.29
1 1915 1971 33 229 .30 11.1 5.21 47 4.20 8.00 11.0 15.0 17.3 684 1.09
2 1915 1971 33 26.0 .10 12.1 5.08 42 6.26 10.0 12.0 15.0 17.1 678 1.08
3 1915 1971 33 46.7 2.98 21.8 9.30 43 14.3 17.0 19.6 25.0 320 1,338 2.13
4 1915 2002 64 148 22.1 60.2 28.6 48 30.0 44.3 54.6 67.9 100 3,580 5.70
5 1915 2002 64 454 89.1 236 80.5 34 134 175 234 298 331 14,530 23.1
6 1915 2002 64 905 55.5 417 190 45 171 266 400 548 645 24,830 395
7 1915 2002 64 510 14.3 174 120 .69 47.7 96.0 142 228 365 10,730 17.1
8 1915 2002 64 155 8.48 48.8 30.2 .62 12.8 27.5 42.0 65.1 87.2 3,000 4.78
9 1915 2002 64 83.9 2.07 30.5 18.8 .62 11.0 17.5 25.6 39.8 59.7 1,814 2.89
ANNUAL 1916 1971 32 148 33.0 86.7 29.1 34 44.0 68.1 82.2 107 117 62,800 100
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Appendix 1-6. Monthly and annual’ streamflow characteristics, 09214500 Little Sandy Creek above Eden, Wyoming (Site 10).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1955 1981 27 18.2 0.00 5.83 4.67 0.80 0.00 2.68 5.28 8.38 11.5 359 2.59
11 1955 1981 27 15.2 1.81 6.21 3.04 49 2.80 4.02 6.42 7.66 9.18 370 2.66
12 1955 1981 27 9.43 71 4.22 2.20 52 1.32 2.59 4.59 543 6.66 259 1.87
1 1955 1981 27 5.79 21 3.00 1.91 .64 .50 1.09 3.16 4.67 5.56 185 1.33
2 1955 1981 27 7.42 75 3.27 1.94 .59 1.06 1.65 3.24 4.42 5.76 184 1.32
3 1955 1981 27 372 2.61 9.62 9.02 94 3.52 4.49 6.03 10.2 19.8 592 4.27
4 1955 1981 27 102 10.0 27.1 19.8 73 11.1 13.8 21.1 36.2 45.0 1,612 11.6
5 1955 1981 27 80.3 9.64 38.8 17.1 44 17.7 27.2 38.0 48.3 60.9 2,383 17.2
6 1955 1981 27 128 24.0 76.9 30.7 40 36.1 53.7 74.4 104 114 4,576 33.0
7 1955 1981 27 120 1 40.6 34.8 .86 2.64 11.6 323 54.0 95.8 2,499 18.0
8 1955 1981 27 29.1 .00 9.13 7.84 .86 01 3.50 5.79 14.7 18.7 562 4.05
9 1955 1981 27 21.8 .00 4.90 5.37 1.10 .00 52 3.49 7.38 11.8 291 2.10

ANNUAL 1955 1981 27 34.1 6.40 19.2 1.75 41 7.91 13.0 20.0 25.6 28.0 13,870 100




Appendix 1-7. Monthly and annual streamflow characteristics, 09215000 Pacific Creek near Farson, Wyoming (Site 11).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1955 1973 19 1.05 0.00 0.15 0.32 2.19 0.00 0.00 0.00 0.06 0.76 9.03 0.25
11 1955 1973 19 .90 .00 .16 27 1.67 .00 .00 .00 .19 .60 9.76 27
12 1955 1973 19 12.7 .00 .68 2.92 4.31 .00 .00 .00 .00 .03 41.6 1.15
1 1955 1973 19 4.39 .00 23 1.01 4.34 .00 .00 .00 .00 .00 14.3 40
2 1955 1973 19 9.16 .00 75 2.30 3.07 .00 .00 .00 .00 1.25 41.6 1.15
3 1955 1973 19 105 .00 21.8 26.9 1.24 71 2.86 14.0 335 47.6 1,338 37.1
4 1955 1973 19 119 4.11 25.6 27.2 1.06 5.02 7.46 18.7 27.4 53.9 1,525 42.3
5 1955 1973 19 28.0 .00 4.88 6.83 1.40 90 1.14 245 4.69 12.1 300 8.32
6 1955 1973 19 15.6 .00 2.11 3.66 1.73 .00 05 A4 2.62 4.28 126 3.48
7 1955 1973 19 349 .00 2.27 7.97 3.51 .00 .00 .00 45 2.06 140 3.87
8 1955 1973 19 5.05 .00 45 1.18 2.60 .00 00 .00 20 1.03 28.0 a7
9 1955 1973 19 6.89 .00 .61 1.71 2.80 .00 .00 .00 23 1.14 36.4 1.01
ANNUAL 1955 1973 19 18.9 95 4.98 4.15 .83 1.78 2.46 3.64 6.65 8.17 3,609 100

Appendix 1-8. Montly and annual’ streamflow characteristics, 09215550 Big Sandy River below Farson, Wyoming (Site 12).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1982 1999 17 514 114 26.2 11.8 0.45 13.4 16.7 249 34.0 42.2 1,612 491
11 1982 1999 17 105 7.24 26.5 21.8 .82 12.9 13.7 24.1 29.1 32.6 1,575 4.80
12 1982 1999 18 39.2 3.82 13.5 7.93 .59 7.30 8.53 11.9 15.8 20.1 828 2.52
1 1982 1999 18 30.5 34 8.58 6.24 73 3.96 5.84 7.57 9.81 11.6 528 1.61
2 1982 1999 18 37.8 2.17 10.6 9.63 91 3.13 5.80 8.04 11.2 20.0 595 1.81
3 1982 1999 17 372 6.77 69.2 89.6 1.29 11.3 19.2 46.5 64.0 126 4,258 13.0
4 1982 1999 17 224 15.7 63.2 60.9 .96 16.8 21.5 45.6 66.6 147 3,759 11.4
5 1982 1999 17 138 7.62 533 48.3 91 11.9 18.3 23.8 81.1 131 3,275 9.97
6 1981 1999 18 417 14.7 113 137 1.21 19.6 31.0 52.4 127 357 6,733 20.5
7 1981 1999 18 309 17.9 73.8 75.7 1.03 22.5 29.8 50.2 70.9 151 4,538 13.8
8 1981 1999 18 78.9 18.8 42.5 16.6 .39 21.7 28.9 42.5 49.5 63.5 2,611 7.95
9 1981 1999 18 53.9 17.5 34.7 12.8 37 19.0 22.2 333 44.2 53.1 2,067 6.30
ANNUAL 1982 1999 17 97.8 12.0 45.3 29.5 .65 15.6 21.8 36.7 69.9 88.7 32,830 100
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Appendix 1-9. Monthly and annual' streamflow characteristics, 09216000 Big Sandy River below Eden, Wyoming (Site 13).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1955 1981 27 55.8 10.4 33.7 12.7 0.38 18.9 24.8 32.8 41.4 51.1 2,069 5.89
11 1955 1981 27 50.9 7.27 29.2 11.6 40 12.9 20.6 30.6 36.8 41.7 1,736 4.94
12 1955 1981 27 40.1 1.81 21.6 10.1 47 9.38 14.0 20.2 29.3 34.6 1,325 3.77
1 1955 1981 27 35.4 .83 16.0 9.84 .61 3.75 6.43 17.2 23.4 28.4 984 2.80
2 1955 1981 27 344 .30 17.2 9.33 54 552 9.62 17.5 23.8 29.5 964 2.74
3 1955 1981 27 162 13.6 45.4 334 74 15.1 25.3 38.6 55.2 88.5 2,794 7.95
4 1955 1981 27 420 19.7 89.5 79.8 .89 27.2 41.6 67.7 120 150 5,328 15.2
5 1955 1981 27 232 9.28 54.3 56.4 1.04 14.4 20.7 30.2 68.3 108 3,341 9.50
6 1955 1981 27 464 13.9 934 96.6 1.03 27.6 33.6 54.3 121 196 5,561 15.8
7 1955 1981 27 329 18.0 84.9 75.4 .89 25.8 39.9 55.5 96.2 207 5,222 14.9
8 1955 1980 26 86.2 7.50 52.2 223 43 26.6 37.4 53.4 67.0 81.4 3,208 9.12
9 1955 1980 26 72.3 8.81 41.6 18.5 44 21.0 30.3 394 52.0 67.9 2,477 7.04
ANNUAL 1955 1980 26 92.4 11.3 48.5 22.7 A7 22.6 29.5 49.9 63.9 79.6 35,160 100
Appendix 1-10. Monthly and annual’ streamflow characteristics, 09216050 Big Sandy River at Gasson Bridge, near Eden, Wyoming (Site 14).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1973 2002 30 102 25.8 60.7 16.5 0.27 43.0 52.0 60.7 70.1 83.8 3,730 7.10
11 1973 2002 30 149 27.0 533 21.6 40 34.9 41.9 51.0 58.5 67.1 3,172 6.04
12 1973 2002 30 60.4 12.3 37.7 11.6 31 234 30.9 38.2 45.0 514 2,318 441
1 1973 2002 30 55.5 10.6 30.6 9.16 .30 19.4 24.0 30.4 36.4 40.5 1,880 3.58
2 1973 2002 30 74.0 13.2 33.2 12.2 .37 21.3 25.1 32.6 38.2 434 1,859 3.54
3 1973 2002 30 393 32.7 84.2 72.8 .86 394 43.3 62.4 88.8 117 5,176 9.85
4 1973 2002 30 462 28.3 109 93.5 .86 44.8 51.9 75.2 140 184 6,464 12.3
5 1972 2002 31 208 19.8 76.0 493 .65 28.8 42.7 56.9 95.9 151 4,671 8.89
6 1972 2002 31 627 25.0 145 156 1.08 334 51.6 81.1 152 447 8,605 16.4
7 1972 2002 31 340 21.8 104 74.9 72 36.4 59.6 89.1 116 204 6,420 12.2
8 1972 2002 31 119 23.0 77.7 26.3 .34 394 58.4 80.6 96.3 103 4,779 9.10
9 1972 2002 31 100 20.7 71.0 21.7 31 42.2 53.9 75.8 88.8 95.1 4,222 8.04
ANNUAL 1973 2002 30 140 24.6 72.5 32.7 45 35.0 47.8 65.2 90.6 117 52,540 100
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Appendix 1-11. Monthly and annual' streamflow characteristics, 09216500 Green River at Green River, Wyoming (Site 19).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1896 1939 35 1,505 314 770 323 0.42 374 534 724 937 1,243 47,360 3.54
11 1896 1939 35 1,330 265 624 215 34 387 473 608 755 849 37,130 2.77
12 1896 1939 35 700 260 461 121 .26 296 375 475 550 608 28,360 2.12
1 1896 1939 35 650 250 384 96.4 25 271 302 360 450 500 23,580 1.76
2 1896 1939 35 700 250 408 101 25 300 350 400 440 530 22,880 1.71
3 1896 1939 35 1,973 300 805 413 51 444 531 656 938 1,440 49,480 3.69
4 1896 1939 35 2,924 376 1,778 675 .38 984 1,265 1,801 2,321 2,655 105,800 7.90
5 1896 1939 35 9,774 1,058 3,685 1,901 .52 1,396 2,418 3,394 4,575 6,217 226,600 16.9
6 1896 1939 35 13,430 846 6,921 3,277 A7 2,840 4,967 6,827 8,972 11,460 411,900 30.8
7 1896 1939 35 14,540 430 3,804 2,622 .69 1,661 2,517 3,460 4,449 5,379 233,900 17.5
8 1896 1939 35 5,169 476 1,589 872 .55 725 1,121 1,417 1,929 2,205 97,680 7.29
9 1896 1939 35 2,061 258 918 414 45 471 635 890 1,223 1,311 54,650 4.08
ANNUAL 1896 1939 35 3,458 528 1,849 608 .33 1,140 1,456 1,859 2,230 2,459 1,339,000 100

Appendix 1-12.

Monthly and annual' streamflow characteristics, 09217000 Green River near Green River, Wyoming (Site 33; prior to construction

of Fontenelle Reservoir).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1952 1963 12 1,310 531 726 239 0.33 538 565 662 724 1,053 44,660 3.97
11 1952 1963 12 845 457 630 134 21 475 525 602 732 804 37,460 3.33
12 1952 1963 12 703 288 476 118 25 389 418 438 524 661 29,270 2.60
1 1952 1963 12 670 287 450 121 27 319 356 432 526 600 27,690 2.46
2 1952 1963 12 868 324 546 192 35 348 386 494 680 837 30,610 2.72
3 1952 1963 12 1,475 482 878 297 .34 556 707 811 999 1,252 53,990 4.80
4 1952 1963 12 3,416 842 1,693 893 .53 870 1,176 1,351 1,920 3,147 100,800 8.96
5 1952 1963 12 5,665 978 2,940 1,776 .60 1,092 1,262 2,467 4,615 5,004 180,800 16.1
6 1952 1963 12 9,322 2,718 5,466 1,987 .36 3,003 4,057 5,537 6,478 7,878 325,200 28.9
7 1952 1963 12 6,184 757 2,770 1,535 .55 1,115 1,732 2,547 3,535 4,066 170,300 15.2
8 1952 1963 12 1,795 575 1,273 415 .33 642 1,041 1,339 1,605 1,686 78,260 6.96
9 1952 1963 12 1,300 462 764 245 32 583 635 676 826 1,117 45,480 4.04
ANNUAL 1952 1963 12 2,218 799 1,552 474 31 986 1,250 1,514 2,015 2,156 1,125,000 100

L xipuaddy

68



Appendix 1-13. Monthly and annual' streamflow characteristics, 09217000 Green River near Green River, Wyoming (Site 33; after construction of Fontenelle Reservair).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1964 2002 39 3,109 279 1,036 497 0.48 510 752 940 1,225 1,413 63,700 5.19
11 1964 2002 39 1,844 281 920 316 34 484 795 921 1,118 1,261 54,720 4.46
12 1964 2002 39 1,419 272 816 319 .39 408 490 835 1,064 1,210 50,160 4.08
1 1964 2002 39 1,442 266 848 347 41 367 516 905 1,137 1,257 52,140 4.25
2 1964 2002 39 1,980 267 911 402 44 380 621 864 1,166 1,340 51,010 4.15
3 1964 2002 39 1,852 350 1,080 418 .39 542 708 1,167 1,365 1,634 66,390 541
4 1964 2002 39 3,195 516 1,587 692 44 782 1,157 1,388 2,007 2,631 94,450 7.69
5 1964 2002 39 5,503 434 2,434 1,395 57 900 1,298 2,247 3,363 4,480 149,700 12.2
6 1964 2002 39 11,700 414 4,518 2,933 .65 851 2,617 4,151 5,991 8,418 268,900 21.9
7 1964 2002 39 9,416 368 3,310 2,456 74 798 1,436 2,508 4,820 7,347 203,500 16.6
8 1964 2002 39 3,578 372 1,633 765 47 611 1,089 1,627 2,100 2,605 100,400 8.18
9 1964 2002 39 7,746 251 1,229 1,140 93 546 863 1,099 1,261 1,495 73,120 5.95
ANNUAL 1964 2002 39 3,089 576 1,695 657 .39 820 1,204 1,695 2,076 2,454 1,228,000 100

Appendix 1-14,

Monthly and annual' streamflow characteristics, 09222000 Blacks Fork near Lyman, Wyoming (Site 35; prior to construction of Meeks Cabin Reservoir).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1938 1971 29 199 4.30 395 41.6 1.05 6.04 10.9 29.3 44.9 80.8 2,430 2.30
11 1938 1971 29 140 7.05 422 29.9 71 10.6 25.1 35.9 559 71.7 2,514 2.38
12 1938 1971 29 122 791 40.0 26.6 .67 124 24.6 35.6 51.8 76.6 2,461 2.33
1 1938 1971 29 139 2.90 43.8 28.5 .65 14.0 25.5 41.0 50.8 72.8 2,692 2.55
2 1938 1971 29 906 11.0 50.9 22.5 44 18.6 34.9 47.1 70.0 789 2,849 2.70
3 1938 1971 29 243 22.0 96.6 54.8 57 31.9 58.0 88.0 117 183 5,940 5.62
4 1938 1971 29 632 375 195 147 .76 62.7 91.0 161 230 340 11,590 11.0
5 1938 1971 29 1,214 40.2 443 265 .60 128 267 431 588 751 27,250 25.8
6 1938 1971 30 2,006 30.4 599 454 .76 79.3 247 501 897 1,028 35,650 33.8
7 1938 1971 30 718 5.51 124 136 1.10 19.2 39.8 91.8 163 218 7,648 7.24
8 1938 1971 30 351 .96 448 68.0 1.52 4.03 9.98 25.1 44.2 95.8 2,754 2.61
9 1938 1971 30 238 1.95 24.5 42.0 1.72 4.96 6.81 16.4 29.3 34.8 1,456 1.38
ANNUAL 1938 1971 29 379 28.8 146 75.4 .52 44.1 107 136 185 210 105,600 100
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Appendix 1-15. Monthly and annual' streamflow characteristics, 09222000 Blacks Fork near Lyman, Wyoming (Site 35; after construction of Meeks Cabin Reservoir).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1972 1983 12 301 6.20 64.3 83.0 1.29 11.2 16.4 24.2 85.1 105 3,955 3.46
11 1972 1983 12 218 13.3 70.4 68.4 97 14.6 18.9 33.0 109 158 4,190 3.67
12 1972 1983 12 104 13.6 46.6 34.4 74 14.3 21.8 29.8 75.1 959 2,867 2.51
1 1972 1983 12 81.6 10.4 40.8 27.2 .67 12.2 19.3 30.6 65.1 80.2 2,506 2.19
2 1972 1983 12 108 17.5 63.4 31.0 49 223 43.4 57.4 87.7 101 3,567 3.12
3 1972 1983 12 353 32.0 153 102 .67 43.4 100 127 169 321 9,386 8.22
4 1972 1983 12 716 439 205 190 93 71.3 84.2 132 298 329 12,200 10.7
5 1972 1983 12 771 11.7 328 247 5 66.6 134 272 491 616 20,140 17.6
6 1972 1983 12 2,233 249 562 606 1.08 84.4 252 331 727 1,001 33,430 29.3
7 1972 1983 12 1,028 14.3 219 295 1.35 30.2 49.7 96.4 244 519 13,460 11.8
8 1972 1983 12 372 10.9 76.1 103 1.35 15.7 18.7 34.6 97.5 134 4,679 4.10
9 1972 1983 12 323 4.00 64.7 94.0 1.45 8.35 12.1 25.6 63.5 144 3,850 3.37
ANNUAL 1972 1983 12 449 18.3 158 117 74 45.0 91.1 118 216 237 114,200 100
Appendix 1-16. Monthly and annual’ streamflow characteristics, 09224700 Blacks Fork near Little America, Wyoming (Site 38).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1963 2002 40 376 7.05 98.0 98.3 1.00 16.3 30.0 62.5 122 251 6,027 2.62
11 1963 2002 40 336 13.0 105 90.2 .86 19.3 37.2 719 165 226 6,254 2.72
12 1963 2002 40 230 5.44 76.3 56.1 74 22.7 31.7 62.0 101 156 4,691 2.04
1 1963 2002 40 371 3.94 78.9 75.9 .96 17.4 26.2 53.0 104 155 4,854 2.11
2 1963 2002 40 318 11.1 110 68.7 .63 30.2 67.4 103 141 192 6,161 2.68
3 1963 2002 40 912 33.9 336 213 .63 90.4 173 298 474 624 20,680 8.99
4 1963 2002 40 1,310 51.2 492 345 .70 129 217 389 689 1,040 29,280 12.7
5 1963 2002 40 2,918 21.1 934 699 5 150 272 879 1,300 1,800 57,450 25.0
6 1962 2002 41 4,573 14.0 1,060 977 92 93.6 246 911 1,764 1,904 63,040 27.4
7 1962 2002 41 1,349 2.86 315 332 1.05 45.6 85.4 183 492 782 19,360 8.41
8 1962 2002 41 542 .00 108 125 1.15 2.40 30.0 65.1 160 229 6,644 2.89
9 1962 2002 41 576 .00 84.7 113 1.34 4.28 11.4 48.8 88.1 227 5,039 2.19
ANNUAL 1963 2002 40 888 23.2 318 204 .64 98.8 147 295 420 602 230,100 100
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Appendix 1-17. Monthly and annual' streamflow characteristics, 09225000 Blacks Fork near Green River, Wyoming (Site 44).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet annual
10 1948 1962 15 177 0.03 49.2 60.3 1.22 0.08 2.76 340 70.6 147 3,027 1.43
11 1948 1962 15 9.7 91 46.0 34.9 .76 8.15 18.4 429 75.5 95.2 2,735 1.29
12 1948 1962 15 110 1.00 414 30.9 5 9.66 20.3 35.1 52.8 834 2,544 1.20
1 1948 1962 15 876 .00 34.8 30.0 .86 2.84 10.6 24.8 624 73.8 2,140 1.01
2 1948 1962 15 157 .00 72.7 52.0 72 4.32 37.4 66.8 111 145 4,066 1.92
3 1948 1962 15 700 82.3 314 207 .66 105 132 340 487 572 19,330 9.10
4 1948 1962 15 1,768 142 668 472 71 247 271 632 913 1,263 39,730 18.7
5 1948 1962 15 3,082 67.4 1,111 798 72 382 454 1,017 1,484 1,969 68,330 32.2
6 1948 1962 15 2,224 33.8 984 644 .65 232 545 862 1,327 1,867 58,550 27.6
7 1948 1962 15 454 .14 167 148 .89 28.4 52.0 99.5 255 375 10,280 4.84
8 1948 1961 14 240 .76 59.4 72.8 1.23 4.00 7.60 29.1 76.6 159 3,653 1.72
9 1948 1961 14 123 .00 28.5 39.5 1.39 52 1.53 11.2 38.1 874 1,694 .80
ANNUAL 1948 1961 14 634 35.0 293 178 .61 101 169 278 365 555 212,400 100
Appendix 1-18. Monthly and annual’ streamflow characteristics, 09226000 Henrys Fork near Lonetree, Wyoming (Site 47).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1944 1972 29 334 5.27 13.5 6.66 0.49 7.15 8.90 12.3 15.9 20.0 830 2.85
11 1945 1971 27 17.2 5.05 9.69 3.32 .34 548 7.27 10.0 11.1 14.2 577 1.98
12 1946 1971 26 14.9 3.20 7.32 2.58 .35 4.53 5.30 7.25 8.48 9.39 450 1.55
1 1946 1971 26 12.2 2.39 6.09 241 40 3.44 4.30 572 7.97 8.55 374 1.29
2 1946 1971 26 10.4 2.75 5.86 2.14 .37 3.54 4.29 5.53 7.05 9.28 328 1.13
3 1946 1971 26 12.0 3.58 6.71 2.17 32 4.02 5.21 6.51 8.16 9.53 412 1.42
4 1946 1971 26 61.9 5.97 16.6 11.7 71 7.62 9.89 14.2 18.4 22.7 989 3.40
5 1943 1972 29 180 36.6 109 38.8 35 63.6 84.6 105 131 169 6,725 23.1
6 1943 1972 30 484 48.9 190 91.8 48 94.0 120 174 243 286 11,290 38.8
7 1943 1972 30 318 23.2 759 57.3 .76 32.0 36.8 61.0 95.5 126 4,665 16.0
8 1943 1972 30 113 9.86 28.8 19.5 .68 13.3 18.9 23.1 30.7 44.7 1,769 6.08
9 1943 1972 30 51.1 6.37 16.4 9.80 .60 941 11.1 13.8 17.5 24.8 974 3.35
ANNUAL 1946 1971 26 92.8 20.5 40.2 14.0 .35 27.2 325 39.0 45.6 49.8 29,100 100

BuiwoApp ‘Ayuno? 19)em)}aamg Jo S321n0SaYy 13N



Appendix 1-19. Monthly and annual' streamflow characteristics, 09226500 Middle Fork Beaver Creek near Lonetree, Wyoming (Site 48).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1949 1970 22 229 4.82 9.88 3.95 0.40 7.14 7.46 8.92 10.9 12.8 608 3.65
11 1949 1970 22 15.2 3.90 7.24 2.30 32 538 595 6.74 8.18 9.47 431 2.58
12 1949 1970 22 7.65 3.50 5.12 .99 .19 4.15 4.50 4.96 5.50 6.39 315 1.89
1 1949 1970 22 6.00 3.24 4.30 72 17 3.50 3.76 4.22 4.92 5.00 265 1.59
2 1949 1970 22 5.18 3.00 3.77 .50 13 3.29 3.50 3.63 4.00 445 211 1.27
3 1949 1970 22 5.32 3.00 3.94 .67 17 3.00 3.36 4.00 4.44 4.50 243 1.45
4 1949 1970 22 16.8 4.07 7.64 3.35 44 4.51 5.36 6.05 9.81 12.1 455 2.73
5 1949 1970 22 92.4 19.2 54.7 21.9 40 273 37.8 52.8 67.6 83.0 3,363 20.2
6 1949 1970 22 256 23.2 107 61.3 57 42.7 59.5 97.0 138 192 6,384 38.3
7 1949 1970 22 160 14.2 38.7 314 .81 16.0 19.8 28.2 48.5 61.8 2,380 14.3
8 1949 1970 22 66.8 7.57 20.2 11.9 .59 11.6 15.0 17.2 20.9 27.3 1,242 7.45
9 1949 1970 22 29.7 5.43 13.1 5.96 46 8.35 10.2 11.0 14.3 21.4 778 4.67
ANNUAL 1949 1970 22 48.7 11.9 23.0 8.40 37 15.1 17.6 20.5 28.9 30.7 16,670 100
Appendix1-20. Monthly and annual’ streamflow characteristics, 09227000 East Fork Beaver Creek near Lonetree, Wyoming (Site 49).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1949 1962 14 5.22 3.17 4.08 0.54 0.13 3.59 3.70 4.10 4.20 4.81 251 4.82
11 1949 1962 14 5.08 3.13 3.89 .50 13 343 3.62 3.81 4.04 4.47 232 4.44
12 1949 1962 14 4.20 2.72 3.66 .38 .10 331 3.47 3.67 393 4.06 225 4.31
1 1949 1962 14 4.26 2.60 3.46 .39 11 3.18 3.28 3.37 3.69 3.80 213 4.08
2 1949 1962 14 4.29 2.59 3.56 .53 15 3.00 3.14 3.63 4.02 4.12 199 3.82
3 1949 1962 14 4.26 2.60 3.76 43 12 345 3.59 3.80 4.08 4.16 231 4.44
4 1949 1962 14 12.0 4.47 5.78 1.93 .33 4.65 4.87 5.15 5.54 6.84 344 6.60
5 1949 1962 14 27.6 6.95 12.8 5.04 .39 9.37 10.0 11.5 14.6 16.5 789 15.2
6 1949 1962 14 17.2 6.20 10.6 3.89 .37 7.60 8.14 8.58 12.8 17.0 629 12.1
7 1949 1962 14 40.7 6.35 19.1 10.5 .55 7.39 11.7 159 23.7 333 1,172 22.5
8 1949 1962 14 21.8 3.81 9.61 6.23 .65 4.23 448 7.01 14.5 18.2 591 11.3
9 1949 1962 14 10.4 3.89 5.64 2.24 40 3.95 4.22 4.63 6.08 9.46 336 6.44
ANNUAL 1949 1962 14 9.21 5.81 7.20 1.09 15 5.90 6.28 7.23 7.94 8.50 5,212 100
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Appendix 1-21. Monthly and annual' streamflow characteristics, 09227500 West Fork Beaver Creek near Lonetree (Site 50).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1949 1962 14 18.6 4.02 7.40 3.64 0.49 4.37 5.14 6.73 8.24 8.97 455 3.87
11 1949 1962 14 12.8 3.09 5.56 2.38 43 3.61 4.56 5.11 5.44 7.19 331 2.82
12 1949 1962 14 6.32 2.50 3.86 92 24 3.13 333 3.80 4.00 4.68 237 2.02
1 1949 1962 14 5.00 2.50 3.15 .68 22 2.50 2.63 2.95 3.50 3.50 194 1.65
2 1949 1962 14 4.18 2.00 2.79 52 .19 2.36 2.50 2.70 3.00 3.14 156 1.33
3 1949 1962 14 4.27 2.34 3.08 .59 .19 244 2.63 3.00 335 3.88 189 1.61
4 1949 1962 14 14.8 3.33 6.61 3.01 46 3.93 4.58 6.31 741 9.53 394 3.35
5 1949 1962 14 61.6 17.9 34.6 13.9 40 194 27.2 322 38.2 57.0 2,127 18.1
6 1949 1962 14 135 20.4 70.6 30.6 43 42.1 48.4 65.4 86.9 105 4,202 35.8
7 1949 1962 14 70.8 16.1 31.3 15.9 51 16.9 19.0 27.2 39.9 479 1,925 16.4
8 1949 1962 14 27.5 6.84 15.6 6.51 42 8.13 12.1 14.7 20.2 24.7 958 8.16
9 1949 1962 14 27.4 3.97 9.65 5.47 57 5.98 7.72 8.55 9.65 11.1 574 4.89
ANNUAL 1949 1962 14 24.0 9.42 16.2 4.52 .28 11.1 14.6 15.1 17.7 23.2 11,740 100
Appendix 1-22. Monthly and annual’ streamflow characteristics, 09228500 Burnt Fork near Burntfork, Wyoming (Site 51).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1944 1972 29 31.7 5.08 12.0 5.62 0.47 6.14 8.33 11.6 13.0 15.9 738 3.36
11 1945 1971 27 19.3 4.28 7.70 3.20 42 4.99 5.60 7.04 8.45 10.5 458 2.08
12 1946 1971 26 10.0 3.52 6.46 2.04 32 4.25 4.63 5.84 8.00 9.32 397 1.81
1 1946 1971 26 10.0 2.75 5.63 2.05 .36 323 4.00 5.15 7.00 8.25 346 1.57
2 1946 1971 26 12.9 2.11 5.52 2.35 43 3.13 4.12 5.00 7.00 7.95 309 1.41
3 1946 1971 26 13.0 1.20 5.62 2.24 40 3.30 4.53 545 6.40 7.62 345 1.57
4 1946 1983 34 28.0 1.08 8.64 5.05 .58 441 6.16 7.34 9.85 11.3 514 2.34
5 1943 1983 39 110 16.5 52.7 23.6 45 25.7 37.8 46.9 65.6 83.6 3,242 14.8
6 1943 1983 41 388 51.0 135 69.4 Sl 64.5 91.3 122 170 206 8,052 36.6
7 1943 1983 41 308 19.2 74.2 50.9 .69 37.8 424 60.5 88.0 103 4,559 20.7
8 1943 1983 41 82.2 13.2 35.1 17.0 A48 19.3 20.3 29.9 47.0 60.9 2,160 9.83
9 1943 1983 41 47.7 7.73 19.9 8.62 43 11.7 14.1 17.8 23.5 31.0 1,186 5.40
ANNUAL 1946 1971 26 59.9 17.1 30.3 9.36 31 21.0 23.7 28.0 35.1 40.4 21,980 100

06

BuiwoApp ‘Ayuno? 19)em)}aamg Jo S321n0SaYy 13N



Appendix 1-23. Monthly and annual' streamflow characteristics, 09229500 Henrys Fork near Manila, Utah (Site 53).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1929 2002 66 176 0.00 46.7 422 0.90 5.62 11.7 37.5 60.7 110 2,869 4.78
11 1929 2002 66 117 12.8 55.2 24.1 44 27.9 37.5 52.8 67.8 92.0 3,282 5.47
12 1929 2002 66 105 20.5 47.7 16.4 34 30.4 342 46.7 58.5 63.3 2,934 4.89
1 1929 2002 66 103 15.2 42.8 16.6 0.39 25.1 30.8 40.2 50.0 60.2 2,628 4.38
2 1929 2002 66 886 15.0 46.0 13.7 .30 31.0 35.7 44.8 53.4 63.8 2,577 4.29
3 1929 2002 66 165 249 69.5 27.2 .39 43.8 49.2 63.0 79.0 109 4,274 7.12
4 1929 2002 66 196 3.94 84.5 429 Sl 34.6 51.6 80.3 107 148 5,028 8.38
5 1929 2002 67 541 3.76 152 110 72 28.1 59.6 144 223 297 9,374 15.6
6 1929 2002 67 1375 .10 273 260 .95 329 75.8 197 402 533 16,220 27.0
7 1929 2002 67 704 .00 92.5 129 1.39 2.34 10.5 48.7 137 195 5,688 9.48
8 1929 2002 67 323 .09 49.6 72.4 1.46 1.72 4.33 20.1 68.3 138 3,047 5.08
9 1929 2002 67 191 .00 33.7 43.8 1.30 1.11 3.49 15.6 55.1 86.0 2,007 3.34
ANNUAL 1929 2002 66 273 16.5 82.9 48.3 .58 31.8 54.8 75.7 101 140 60,020 100

Appendix 1-24. Monthly and annual' streamflow characteristics, 09232000 Sheep Creek near Manila, Utah (Site 54).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff

Month or Standard ofvariation Percent of

annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1943 1961 19 133 0.10 2.46 3.60 1.46 0.15 0.40 1.17 1.96 7.89 151 1.73
11 1944 1961 18 9.93 .10 431 3.26 .76 20 1.65 4.14 6.26 9.13 256 2.94
12 1944 1961 18 9.00 1.86 5.34 2.08 .39 3.02 4.05 5.08 6.38 8.28 328 3.76
1 1944 1961 18 8.00 2.04 5.19 1.70 .33 335 4.00 5.20 6.88 7.16 319 3.66
2 1944 1961 18 10.0 1.54 5.20 2.06 40 348 3.66 4.70 6.50 7.44 292 3.35
3 1944 1961 18 12.0 1.08 5.72 2.52 44 3.84 4.12 5.28 6.70 8.80 352 4.03
4 1944 1961 18 27.8 5.71 13.4 6.77 .50 6.92 9.03 10.7 17.2 234 799 9.15
5 1943 1961 19 176 1.65 51.2 60.4 1.18 2.68 11.7 25.0 54.8 155 3,150 36.1
6 1943 1961 19 154 18 38.6 49.6 1.29 2.24 352 11.4 61.9 114 2,298 26.3
7 1943 1961 19 27.8 22 5.37 9.01 1.68 30 59 94 4.14 22.3 330 3.78
8 1943 1961 19 2.00 22 .70 44 .63 23 A8 .58 .84 1.06 43.2 .50
9 1943 1961 19 13.7 18 1.99 3.54 1.78 22 A2 .68 1.35 5.12 119 1.36
ANNUAL 1944 1961 18 33.0 2.14 12.0 10.1 .84 2.89 4.73 7.83 20.5 27.3 8,728 100
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Appendix 1-25. Monthly and annual' streamflow characteristics, 09232500 Sheep Creek at mouth near Manila, Utah (Site 55).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1947 1961 15 219 8.48 12.7 3.58 0.28 9.29 10.5 11.6 13.6 17.0 782 4.79
11 1947 1961 15 23.0 8.91 13.6 4.22 31 9.27 9.94 12.6 15.9 18.7 807 4.94
12 1947 1961 15 20.0 9.63 13.2 291 22 10.0 11.4 12.8 13.9 17.0 810 4.96
1 1947 1961 15 16.3 5.59 11.3 2.57 23 8.96 10.2 11.0 129 14.0 693 4.24
2 1947 1961 15 14.3 5.00 11.3 2.44 22 9.22 10.0 11.5 13.3 13.8 635 3.89
3 1947 1961 15 17.6 10.9 13.8 1.89 .14 12.0 12.3 13.4 14.8 16.3 848 5.19
4 1947 1961 15 50.2 16.3 24.9 8.95 .36 17.0 18.3 22.5 27.1 33.6 1,480 9.06
5 1947 1961 15 206 12.4 72.5 60.0 .83 16.7 325 54.5 88.6 163 4,456 27.3
6 1947 1961 15 174 8.94 58.4 53.9 .92 11.7 18.2 29.4 90.1 137 3,476 21.3
7 1947 1961 15 48.5 7.22 17.2 12.2 71 8.64 9.24 13.2 19.9 339 1,061 6.49
8 1947 1961 15 15.5 7.02 10.6 2.57 24 7.57 8.70 10.3 12.3 14.0 654 4.00
9 1947 1961 15 16.2 7.94 10.7 2.51 24 8.31 8.81 10.1 11.5 14.2 634 3.88
ANNUAL 1947 1961 15 423 10.9 22.6 10.4 46 11.5 15.0 18.5 30.6 37.2 16,340 100

Appendix 1-26.

Monthly and annual' streamflow characteristics, 09234500 Green River near Greendale, Utah (Site 56; prior to construction of Flaming Gorge Reservoir).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1951 1962 12 1,608 573 920 325 0.35 589 674 800 1,134 1,250 56,590 3.71
11 1951 1962 12 1,338 576 813 219 27 609 642 776 920 958 48,390 3.17
12 1951 1962 12 988 323 628 196 31 418 493 612 740 864 38,590 2.53
1 1951 1962 12 814 391 597 168 .28 427 450 586 738 801 36,700 2.40
2 1951 1962 12 1,503 442 792 307 .39 490 553 738 929 1,091 44,330 2.90
3 1951 1962 12 2,434 709 1,413 637 45 1,005 1,034 1,070 1,738 2,431 86,890 5.69
4 1951 1962 12 6,288 1,274 2,721 1,624 .60 1,463 1,644 2,020 3,446 5,144 161,900 10.6
5 1951 1962 12 9,610 1,278 4,462 2,575 .58 1,755 2,005 4,645 6,304 6,412 274,400 18.0
6 1951 1962 12 11,420 3,227 6,996 2,896 41 3,647 4,551 6,868 9,536 10,490 416,300 273
7 1951 1962 12 6,996 909 3,375 1,883 .56 1,277 1,936 3,259 4,442 5,832 207,600 13.6
8 1951 1962 12 3,711 698 1,635 819 .50 724 1,207 1,605 1,823 2,272 100,500 6.58
9 1951 1962 12 1,640 586 913 322 .35 645 705 784 1,016 1,354 54,320 3.56
ANNUAL 1951 1962 12 3,226 1,032 2,107 750 .36 1,376 1,528 1,845 2,738 3,051 1,526,000 100
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Appendix 1-27. Monthly and annual' streamflow characteristics, 09234500 Green River near Greendale, Utah (Site 56; after construction of Flaming Gorge Reservoir).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1963 2002 40 3,911 128 1,847 819 0.44 955 1,277 1,696 2,447 2,942 113,600 7.61
11 1963 2002 40 3,655 90.0 1,981 927 A7 971 1,107 2,084 2,638 3,192 117,900 7.90
12 1963 2002 40 3,626 268 2,165 957 44 997 1,297 2,223 3,152 3,276 133,100 8.92
1 1963 2002 40 4,146 367 2,094 935 45 946 1,213 2,270 2,795 3,229 128,800 8.62
2 1963 2002 40 4,090 468 2,073 1,016 49 889 1,133 2,042 2,822 3,670 116,200 7.78
3 1963 2002 40 3,818 106 1,762 972 .55 828 1,062 1,481 2,486 3,304 108,400 7.26
4 1963 2002 40 4,271 134 1,897 1,011 53 990 1,132 1,470 2,590 3,289 112,900 7.56
5 1963 2002 40 7,146 130 2,450 1,464 .60 1,047 1,413 2,031 3,083 4,581 150,600 10.1
6 1963 2002 40 8,044 125 2,477 1,850 5 1,072 1,431 1,668 3,196 4,462 147,400 9.87
7 1963 2002 40 10,130 104 2,249 1,680 75 898 1,383 1,918 2,780 3,261 138,300 9.26
8 1963 2002 40 5,056 102 1,928 949 49 907 1,384 1,630 2,465 3,222 118,600 7.94
9 1963 2002 40 3,729 113 1,805 716 40 977 1,405 1,674 2,285 2,702 107,400 7.19
ANNUAL 1963 2002 40 4,270 231 2,061 834 40 1,096 1,433 1,934 2,676 2,944 1,493,000 100
Appendix 1-28. Monthly and annual’ streamflow characteristics, 09257000 Little Snake River near Dixon, Wyoming (Site 58).
Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1911 1992 54 282 1.18 73.8 63.8 0.86 10.6 250 559 103 169 4,536 1.22
11 1911 1971 46 245 36.3 94.3 41.2 44 50.6 63.2 90.6 117 135 5,613 1.51
12 1911 1971 46 160 45.0 88.8 25.1 .28 56.7 733 873 102 121 5,463 1.47
1 1911 1971 46 130 37.1 85.4 21.6 25 59.1 68.9 86.5 100 110 5,250 1.41
2 1911 1971 46 433 47.8 101 53.5 53 654 82.8 97.7 110 120 5,655 1.52
3 1911 1971 46 744 82.8 215 130 .60 108 144 170 238 356 13,240 3.55
4 1911 1996 71 2,155 236 851 435 51 371 521 757 1,057 1,493 50,620 13.6
5 1911 1997 72 6,085 388 2,534 1,036 41 1,347 1,784 2,475 3,003 3,742 155,800 41.8
6 1911 1997 72 4,362 181 1,845 1,057 .57 553 1,030 1,734 2,556 3,226 109,800 29.5
7 1911 1997 72 1,160 1.62 216 284 1.31 ™ 210 129 240 612 13,290 3.57
8 1911 1997 72 229 33 26.8 45.6 1.70 %3] v Pl 326 76.0 1,647 44
9 1911 1997 72 180 21 26.1 33.9 1.30 13 Xl 109 378 674 1,553 42
ANNUAL 1911 1971 46 930 212 514 171 33 322 406 479 615 748 372,600 100
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Appendix 1-29. Monthly and annual' streamflow characteristics, 09258000 Willow Creek near Dixon, Wyoming (Site 59).

Water year Streamflow, in cubic feet per second Coefficient Percentiles, in cubic feet per second Mean runoff
Month or Standard ofvariation Percent of
annual Begin End Total Maximum Minimum Mean deviation  (unitless) 10th 25th 50th 75th 90th Acre-feet  annual
10 1954 1993 40 8.67 1.16 3.12 1.85 0.59 1.60 1.83 2.57 3.54 6.04 192 2.58
11 1954 1993 40 6.35 1.10 2.63 1.32 .50 1.34 1.74 224 3.10 5.08 156 2.10
12 1954 1993 40 5.94 .83 241 1.06 44 1.24 1.73 2.30 2.85 353 148 1.99
1 1954 1993 40 8.02 39 2.49 1.32 53 1.30 1.79 2.33 2.90 3.35 153 2.06
2 1954 1993 40 5.70 51 2.71 1.16 43 1.49 1.85 2.55 3.04 4.00 152 2.04
3 1954 1993 40 214 1.74 5.76 4.20 73 2.37 321 3.97 6.48 11.0 354 4.76
4 1954 1993 40 68.0 4.98 20.1 12.1 .60 8.13 11.8 18.8 27.4 33.4 1,198 16.1
5 1954 1993 40 114 7.21 33.7 19.7 .59 12.6 21.5 28.9 44.4 53.9 2,070 27.8
6 1954 1993 40 75.0 543 34.6 16.5 A48 13.2 24.7 32.7 42.7 57.5 2,056 27.6
7 1954 1993 40 38.1 1.73 10.1 8.37 .83 3.73 442 7.38 12.4 21.5 620 8.33
8 1954 1993 40 6.52 .16 3.22 1.58 49 1.45 2.07 2.94 4.26 547 198 2.66
9 1954 1993 40 8.39 15 2.45 1.46 .60 1.22 1.63 2.20 2.82 3.99 146 1.96
ANNUAL 1954 1993 40 24.6 2.61 10.3 4.61 45 534 6.74 10.0 12.9 14.4 7,441 100

Based on water year from October 1 through September 30.
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Appendix 2. Peak-flow characteristics for selected sites in or near Sweetwater County, Wyoming.

[For each station, first line shows results from station frequency analyses only; second line shows weighted estimates from station analyses and regional equations (see Miller, 2003, p. 32-33) --, not computed]

Site Period of record  Number of Peak flow, in cubic feet per second, for selected recurrence intervals in years
number  Station  Begin  End  annual

(fig. 8) number year year peaks 15 2 2.33 5 10 25 50 100 200 500
1 06629800 1959 1981 23 20.5 30.4 359 67.9 105 170 233 312 408 569
20.8 31.2 37.1 72.6 116 193 267 357 463 635
2 06637550 1959 1981 23 519 648 710 972 1,180 1,440 1,630 1,810 1,980 2,210
3 06638300 1961 1981 14 12.3 23.5 30.5 76.5 136 246 353 485 643 896
14.0 25.5 32.6 78.4 135 234 326 437 568 774
4 06638350 1961 1981 21 223 39.2 49.4 112 189 324 452 607 790 1,080
21.3 37.1 46.6 102 167 275 375 496 639 867
5 09207650 1971 1981 11 97.7 140 162 268 365 496 598 702 808 951
11 09215000 1955 1973 19 174 265 314 557 789 1,110 1,360 1,620 1,880 2,240
180 273 324 584 846 1,230 1,550 1,880 2,240 2,720
15 09216290 1950 1984 18 110 162 190 350 532 838 1,130 1,490 1,920 2,620
99.0 147 172 309 455 692 915 1,190 1,510 2,040
17 09216350 1960 1981 13 9.52 15.2 18.6 42.8 78.3 157 252 395 604 1,030
15.0 24.0 29.7 71.5 132 248 367 520 719 1,070
18 09216400 1959 1974 13 48.6 73.4 86.7 150 208 284 342 400 457 531
55.1 84.5 101 194 302 480 637 809 1,000 1,270
20 09216537 1930 1984 25 52.8 87.7 108 242 418 753 1,110 1,570 2,170 3,220
54.0 89.1 110 243 412 718 1,030 1,420 1,910 2,750
22 09216550 1961 1981 21 294 404 460 731 984 1,340 1,620 1,920 2,240 2,690
276 383 438 701 956 1,330 1,650 1,990 2,370 2,910
23 09216560 1961 1975 15 330 478 556 952 1,340 1,910 2,390 2,900 3,460 4,260
349 510 597 1,060 1,560 2,320 2,970 3,650 4,390 5,420
26 09216600 1959 1981 22 67.8 95.5 110 190 274 409 530 672 836 1,090
62.9 89.6 104 179 260 391 512 655 821 1,080
27 09216695 1950 1981 10 427 72.3 89.9 204 350 627 915 1,280 1,760 2,560
443 74.1 91.8 204 340 580 812 1,090 1,440 2,010
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Appendix 2. Peak-flow characteristics for selected sites in or near Sweetwater County, Wyoming.--Continued

Site Period of record  Number of Peak flow, in cubic feet per second, for selected recurrence intervals in years
number  Station  Begin End  annual

(fig. 8) number year year peaks 1.5 2 233 5 10 25 50 100 200 500
28 09216700 1959 1976 18 782 1,100 1,270 2,020 2,660 3,490 4,110 4,710 5,300 6,060
724 1,030 1,190 1,880 2,490 3,330 4,000 4,700 5,440 6,430

32 09216900 1959 1982 24 9.31 13.4 15.4 24.4 31.7 40.6 46.7 52.4 57.6 64.0
9.45 13.9 16.2 28.5 427 67.5 91.0 118 149 196
39 09224800 1962 1981 17 14.7 28.0 36.3 85.5 143 233 312 398 491 622
15.8 29.2 37.5 87.5 146 242 328 425 534 695
40 09224810 1900 1981 18 12.0 222 29.0 69.9 126 234 347 494 681 1,000
16.0 28.3 36.5 89.2 162 297 430 592 789 1,110
41 09224820 1930 1984 21 10.5 21.1 28.0 77.0 147 284 429 616 852 1,250
11.6 224 29.5 78.5 146 271 398 558 755 1,080
42 09224840 1930 1981 18 11.0 16.0 19.0 30.7 447 68.6 92.0 121 157 218
10.8 16.1 19.3 342 54.3 91.6 129 174 229 318
43 09224980 1965 1981 17 374 627 775 1,640 2,640 4,310 5,860 7,670 9,770 13,000
376 622 765 1,570 2,470 3,880 5,130 6,570 8,220 10,700
45 09225200 1965 1984 20 72.4 109 128 232 339 499 636 787 953 1,190
67.1 102 120 218 320 479 623 786 972 1,250
46 09225300 1959 1981 22 154 288 372 900 1,560 2,720 3,830 5,150 6,690 9,080
142 264 339 788 1,300 2,160 2,950 3,900 5,000 6,750
47 09226000 1943 1972 30 473 583 637 900 1,140 1,500 1,790 2,110 2,460 2,980
48 09226500 1949 1970 22 250 316 348 490 610 764 880 996 1,110 1270
50 09227500 1949 1962 14 136 168 184 254 315 396 460 525 592 686
52 09229450 1965 1974 10 11.7 24.6 33.2 98.5 198 407 641 957 1,370 2,110
15.0 29.2 38.5 107 203 385 573 811 1,110 1,620
60 09258200 1970 1981 12 119 214 272 596 956 1,510 1,980 2,490 3,040 3,800
116 204 257 544 848 1,310 1,700 2,140 2,620 3,320
61 09258900 1958 1971 14 450 662 775 1,340 1,880 2,660 3,300 3,970 4,670 5,660
538 801 947 1,780 2,730 4,210 5,460 6,740 8,120 9,970
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Appendix 3-1. Annual' low-flow characteristics, 06637550 Sweetwater River near South Pass City, Wyoming (Site 2).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 - - - - - -
.05 20 2.04 2.15 2.21 245 2.90 3.73
.10 10 2.65 2.81 2.88 3.24 3.81 4.74
.20 5 3.58 3.81 3.92 4.46 5.17 6.21
.50 2 6.11 6.55 6.73 7.70 8.71 9.86
.80 1.25 9.90 10.6 10.9 12.3 13.5 14.6
.90 1.11 12.5 13.4 13.8 15.2 16.5 17.4
99 1.01 20.5 21.7 22.5 233 24.5 24.9

Appendix 3-2. Annual’ low-flow characteristics, 09209400 Green River near La Barge, Wyoming (Site 6).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90
0.02 50 203 209 213 232 251 270
.05 20 236 244 248 270 294 316
.10 10 266 277 281 306 332 357
.20 5 303 317 321 349 379 406
.50 2 372 391 398 430 462 491
.80 1.25 434 456 467 500 528 555
.90 1.11 461 484 499 530 554 579
.99 1.01 509 533 556 583 593 612

Appendix 3-3. Annual' low-flow characteristics, 09211000 Fontenelle Creek near Fontenelle, Wyoming (Site 7).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 0.00 0.00 0.00 0.16 0.63 1.36
.05 20 .00 .00 .00 72 1.80 3.06
.10 10 2.51 2.73 2.78 2.16 3.94 5.62
.20 5 6.63 7.36 7.62 6.10 8.43 10.3
.50 2 14.5 15.9 16.6 20.4 21.4 223
.80 1.25 22.8 24.0 25.0 31.9 319 324
.90 1.11 26.7 27.5 28.6 34.1 34.4 35.2
.99 1.01 33.6 327 34.0 35.1 359 374

Appendix 3-4. Annual’ low-flow characteristics, 09211200 Green River below Fontenelle Reservoir, Wyoming (Site 8).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90
0.02 50 230 259 258 247 259 260
.05 20 259 290 294 301 324 333
.10 10 290 324 332 356 390 408
.20 5 336 372 385 433 482 512
.50 2 457 496 520 614 690 741
.80 1.25 644 684 712 842 934 995
.90 1.11 782 819 845 982 1,071 1,129

.99 1.01 1,294 1,306 1,294 1,370 1,406 1,424
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Appendix 3-5. Annual’ low-flow characteristics, 09213500 Big Sandy River near Farson, Wyoming (Site 9).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 0.00 0.15 0.20 0.23 0.40 1.27
.05 20 .14 44 57 72 1.14 243
.10 10 .76 1.02 1.26 1.68 2.45 3.96
.20 5 2.23 2.38 2.81 3.78 5.05 6.46
.50 2 7.50 7.47 8.04 10.0 11.7 12.2
.80 1.25 12.9 13.9 13.8 14.8 15.8 16.8
.90 1.11 14.6 16.5 15.7 15.8 16.5 18.1
99 1.01 16.1 19.2 17.5 16.3 16.8 19.2

Appendix 3-6. Annual’ low-flow characteristics, 09214500 Little Sandy Creek above Eden, Wyoming (Site 10).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 0.00 0.00 0.00 0.00 0.00 0.00
.05 20 .00 .00 .00 .00 .00 .00
.10 10 .00 .00 .00 .00 .00 14
.20 5 .00 .00 .00 .00 .06 .58
.50 2 37 48 .55 1.05 1.55 2.19
.80 1.25 2.47 2.65 2.75 3.84 4.66 4.69
.90 1.11 4.49 4.67 4.74 5.24 6.25 6.14
.99 1.01 11.1 11.7 11.7 6.94 8.34 9.00

Appendix 3-7. Annual' low-flow characteristics, 09215550 Big Sandy River below Farson, Wyoming (Site 12).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 - - - - - -
.05 20 .00 .00 .00 .69 1.16 2.88
.10 10 .84 .94 1.08 1.34 1.93 3.58
.20 5 2.02 2.15 2.28 2.64 3.31 4.68
.50 2 5.12 5.39 5.45 6.76 7.42 7.92
.80 1.25 8.86 9.62 9.92 11.6 12.8 13.6
.90 1.11 10.8 12.0 12.8 13.7 15.5 18.2
.99 1.01 14.3 17.2 20.2 16.2 20.2 37.1

Appendix 3-8. Annual’ low-flow characteristics, 09216000 Big Sandy River below Eden, Wyoming (Site 13).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 0.13 0.18 0.22 0.39 0.67 1.26
.05 20 49 62 71 1.06 1.60 2.54
.10 10 1.30 1.54 1.70 2.26 3.08 4.37
20 5 3.38 3.80 4.04 4.86 6.02 7.62
.50 2 11.6 12.2 12.5 13.7 15.1 16.6
.80 1.25 20.6 214 21.9 23.9 25.1 26.4
.90 1.11 23.5 243 25.1 27.7 29.0 30.4
.99 1.01 25.6 26.7 27.8 317 333 354
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Appendix 3-9. Annual' low-flow characteristics, 09216050 Big Sandy River at Gasson Bridge, near Eden, Wyoming (Site 14).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 8.54 9.83 10.2 12.0 13.0 14.1
.05 20 10.8 12.0 12.5 14.5 15.7 17.2
.10 10 13.1 14.3 14.8 16.9 18.4 20.3
.20 5 16.2 17.2 17.8 20.1 21.9 24.2
.50 2 22.7 23.8 24.6 27.0 29.3 322
.80 1.25 29.7 31.2 32.0 34.7 37.1 40.1
.90 1.11 332 35.2 36.1 38.9 41.2 439
.99 1.01 40.6 44.7 45.6 49.0 50.0 51.5

Appendix 3-10. Annual’ low-flow characteristics, 09216500 Green River at Green River, Wyoming (Site 19).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90
0.02 50 210 220 221 228 241 252
.05 20 231 239 241 248 263 277
.10 10 252 259 261 268 284 301
.20 5 281 286 289 295 314 333
.50 2 346 350 352 358 380 405
.80 1.25 431 434 436 441 464 493
.90 1.11 484 489 490 494 516 547
.99 1.01 646 658 657 658 670 700

Appendix 3-11. Annual’ low-flow characteristics, 09217000 Green River near Green River, Wyoming (Site 33; prior to Fontenelle
Reservoir).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval

probability (years) 3 7 10 30 60 90
0.02 50 - - - - - -
.05 20 187 216 232 266 285 318
.10 10 206 232 246 285 305 338
.20 5 230 252 265 311 332 364
.50 2 279 295 307 365 393 423
.80 1.25 332 346 357 427 467 496
.90 1.11 361 377 388 464 512 540
99 1.01 429 462 475 561 641 668

Appendix 3-12. Annual’ low-flow characteristics, 09217000 Green River near Green River, Wyoming (Site 33; after Fontenelle
Reservoir).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval

probability (years) 3 7 10 30 60 90
0.02 50 216 228 228 230 241 247
.05 20 244 262 266 282 303 315
.10 10 274 297 306 336 367 387
.20 5 318 348 362 413 457 487
.50 2 436 478 502 599 669 719
.80 1.25 620 672 704 843 933 998
.90 1.11 757 810 842 996 1,090 1,158

.99 1.01 1,272 1,294 1,300 1,439 1,503 1,553
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Appendix 3-13. Annual' low-flow characteristics, 09222000 Blacks Fork near Lyman, Wyoming (Site 35; prior to Meeks Cabin

Reservair).
Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 1 10 30 60 90

0.02 50 0.00 0.00 0.19 0.62 1.40 2.31
.05 20 26 .33 46 1.10 2.22 3.56
.10 10 .82 .94 93 1.81 3.31 5.17
.20 5 1.86 2.04 2.02 322 5.33 8.02
.50 2 6.34 6.65 7.18 9.08 12.9 17.8
.80 1.25 16.9 17.7 19.3 23.5 30.5 37.7
.90 1.11 26.5 28.0 29.3 374 47.1 54.6
.99 1.01 66.0 734 61.6 103 128 125

Appendix 3-14. Annual’ low-flow characteristics, 09222000 Blacks Fork near Lyman, Wyoming (Site 35; after Meeks Cabin Reservoir).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 - - - - - -
.05 20 2.52 2.71 2.88 4.10 5.32 6.82
.10 10 3.82 4.10 4.31 5.88 7.33 9.14
20 5 6.09 6.53 6.82 8.95 10.8 13.1
.50 2 13.4 14.5 15.1 19.0 224 26.4
.80 1.25 26.0 28.7 30.0 379 46.2 54.5
.90 1.11 35.1 39.2 41.2 53.1 67.0 80.2
99 1.01 63.3 734 79.1 111 161 206

Appendix 3-15. Annual’ low-flow characteristics, 09224700 Blacks Fork near Little America, Wyoming (Site 38).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 0.00 0.00 0.00 0.00 0.32 2.65
.05 20 .00 .00 .00 24 1.23 5.12
.10 10 .16 .23 .30 1.16 3.44 8.84
.20 5 1.64 2.03 2.41 4.63 9.85 16.3
.50 2 15.1 16.9 18.2 28.0 425 453
.80 1.25 58.7 62.9 64.8 82.2 98.7 105
.90 1.11 98.0 104 106 118 126 153
.99 1.01 220 233 238 185 164 315

Appendix 3-16. Annual’ low-flow characteristics, 09225000 Blacks Fork near Green River, Wyoming (Site 44).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 - - - - - -
.05 20 0.00 0.00 0.00 0.00 0.00 0.09
.10 10 .00 .00 .00 .00 .00 31
20 5 .00 .00 .00 .00 .10 1.22
.50 2 .04 .06 .09 17 2.48 10.0
.80 1.25 8.02 9.06 9.89 16.1 27.4 453
.90 1.11 23.5 26.2 27.6 51.3 81.0 80.9
99 1.01 108 127 132 406 712 200




Appendix 3-17. Annual’ low-flow characteristics, 09226000 Henrys Fork near Lonetree, Wyoming (Site 47).

Appendix 3

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90
0.02 50 1.78 1.81 1.80 2.00 2.36 2.68
.05 20 222 2.28 2.29 2.48 2.83 3.14
.10 10 2.66 2.76 2.79 2.97 3.30 3.60
.20 5 3.25 3.40 3.46 3.64 3.95 4.25
.50 2 4.53 4.79 4.93 5.14 5.50 5.80
.80 1.25 5.92 6.27 6.51 6.91 7.49 7.84
.90 1.11 6.65 7.04 7.32 7.92 8.72 9.16
.99 1.01 8.27 8.68 9.03 104 12.3 13.1

Appendix 3-18. Annual’ low-flow characteristics, 09226500 Middle Fork Beaver Creek near Lonetree, Wyoming (Site 48).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 1 10 30 60 90
0.02 50 - -- - - - -
.05 20 2.84 2.86 2.87 2.89 3.01 3.17
.10 10 2.96 2.98 2.99 3.03 3.17 3.34
20 5 3.12 3.14 3.15 3.21 3.36 3.55
.50 2 3.43 345 3.46 3.58 3.76 3.98
.80 1.25 3.76 3.78 3.79 3.98 4.18 4.44
.90 1.11 3.94 3.96 3.98 4.20 4.41 4.69
.99 1.01 4.39 4.42 4.43 4.78 4.97 5.33

Appendix 3-19. Annual’ low-flow characteristics, 09227000 East Fork Beaver Creek near Lonetree, Wyoming (Site 49).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90
0.02 50 - - - - - -
.05 20 2.50 2.54 2.56 2.62 2.69 2.75
.10 10 2.62 2.66 2.67 2.77 2.85 2.93
.20 5 2.78 2.80 2.82 2.94 3.04 3.14
.50 2 3.09 3.10 3.13 3.29 341 3.51
.80 1.25 342 3.42 3.47 3.63 3.75 3.84
.90 1.11 3.60 3.59 3.65 3.81 3.92 3.98
.99 1.01 4.04 4.03 4.12 4.21 4.28 4.27

Appendix 3-20. Annual’ low-flow characteristics, 09227500 West Fork Beaver Creek near Lonetree, Wyoming (Site 50).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90
0.02 50 - - - - - -
.05 20 2.07 2.10 2.09 2.08 221 2.28
.10 10 2.18 2.21 221 2.23 2.32 2.40
20 5 2.32 2.36 2.37 2.41 2.48 2.57
.50 2 2.63 2.66 2.69 2.76 2.82 2.95
.80 1.25 2.98 3.00 3.04 3.13 3.24 3.44
.90 1.11 3.19 3.19 3.23 3.33 3.50 375
.99 1.01 3.75 3.70 3.71 3.80 4.25 4.67
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Appendix 3-21. Annual' low-flow characteristics, 09228500 Burnt Fork near Burntfork, Wyoming (Site 51).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 0.66 0.74 0.82 1.02 1.78 2.15
.05 20 1.08 1.18 1.28 1.56 2.29 2.63
.10 10 1.57 1.69 1.80 2.16 2.82 3.13
.20 5 2.32 2.46 2.57 3.02 3.54 3.80
.50 2 4.07 4.24 431 4.85 5.12 5.33
.80 1.25 5.73 5.93 5.96 6.44 6.84 7.15
.90 1.11 6.39 6.61 6.64 7.03 7.72 8.20
.99 1.01 7.26 7.54 7.57 7.74 9.60 10.9

Appendix 3-22. Annual’ low-flow characteristics, 09229500 Henrys Fork near Manila, Utah (Site 53).

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 0.00 0.00 0.00 0.00 0.02 0.10
.05 20 .00 .00 .04 A1 .26 42
.10 10 15 17 .18 42 .80 1.21
.20 5 .60 .64 .67 1.32 2.41 3.67
.50 2 3.69 4.15 4.49 7.04 12.0 17.8
.80 1.25 15.3 17.3 19.1 25.4 37.3 46.9
.90 1.11 29.4 32.7 35.7 44.6 58.1 63.8
99 1.01 115 113 116 130 118 91.5

Appendix 3-23. Annual' low-flow characteristics, 09232000 Sheep Creek near Manila, Utah (Site 54).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 7 10 30 60 90

0.02 50 - - - - - -
.05 20 0.00 0.05 0.07 0.10 0.10 0.17
.10 10 .09 .08 .09 13 .14 21
.20 5 .14 13 .14 18 22 28
.50 2 24 .26 .26 32 47 .55
.80 1.25 .40 44 44 .53 1.02 1.34
.90 1.11 .50 .54 .56 .67 1.55 2.31
.99 1.01 .82 72 .88 1.06 4.17 11.0

Appendix 3-24. Annual’ low-flow characteristics, 09232500 Sheep Creek at mouth near Manila, Utah (Site 55).

[--, not determined]

Non- Recurrence Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance interval
probability (years) 3 1 10 30 60 90

0.02 50 -- - -- - -- -
.05 20 5.28 5.39 5.49 5.68 5.94 6.98
.10 10 5.71 5.89 6.02 6.35 6.60 7.43
.20 5 6.23 6.48 6.64 7.15 7.42 8.04
.50 2 7.24 7.57 7.74 8.54 9.02 9.44
.80 1.25 8.24 8.53 8.66 9.66 10.6 11.2
.90 1.11 8.74 8.97 9.06 10.1 11.4 12.4
.99 1.01 9.87 9.78 9.74 10.8 13.0 15.8
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Appendix 3-25. Annual low-flow characteristics, 09234500 Green River near Greendale, Utah (Site 56; prior to Flaming Gorge Reservoir).

[--, not determined]

Non- Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance Recurrence
probability interval (years) 3 7 10 30 60 90
0.02 50 -- - - -- - -
.05 20 270 305 320 328 358 384
.10 10 286 316 331 354 387 418
.20 5 306 333 347 391 428 463
.50 2 350 378 395 481 524 565
.80 1.25 404 444 475 607 649 693
.90 1.11 436 490 534 693 730 772
.99 1.01 526 650 759 976 982 1,004

Appendix 3-26. Annual' low-flow characteristics, 09234500 Green River near Greendale, Utah (Site 56; after Flaming Gorge Reservoir).

Non- Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance Recurrence
probability interval (years) 3 7 10 30 60 90
0.02 50 89.5 109 116 130 182 206
.05 20 194 219 229 257 328 368
.10 10 336 363 378 424 510 569
.20 5 560 591 610 690 790 876
.50 2 970 1,053 1,079 1,243 1,396 1,526
.80 1.25 1,140 1,319 1,349 1,585 1,845 1,993
.90 1.11 1,159 1,368 1,400 1,656 1,969 2,118
.99 1.01 1,164 1,392 1,424 1,694 2,066 2,212
Appendix 3-27. Annual’ low-flow characteristics, 09257000 Little Snake River near Dixon, Wyoming (Site 58).
Non- Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance Recurrence
probability interval (years) 3 7 10 30 60 90
0.02 50 0.20 0.29 0.37 0.59 0.87 1.43
.05 20 35 48 .60 92 1.41 2.45
.10 10 .60 78 92 1.39 2.17 3.89
.20 5 1.12 1.40 1.60 2.33 3.70 6.74
.50 2 3.81 4.43 4.81 6.69 10.5 18.5
.80 1.25 13.2 14.7 15.5 20.9 30.6 48.0
.90 1.11 254 28.1 29.4 39.1 54.3 77.6
99 1.01 123 137 146 192 219 229
Appendix 3-28. Annual’ low-flow characteristics, 09258000 Willow Creek near Dixon, Wyoming (Site 59).
Non- Mean streamflow, in cubic feet per second, for selected periods, in consecutive days
exceedance Recurrence
probability interval (years) 3 1 10 30 60 90
0.02 50 0.00 0.00 0.00 0.23 0.30 0.68
.05 20 .00 .00 .07 37 48 .84
.10 10 .00 .10 .18 .53 1 1.01
.20 5 32 34 42 .79 1.05 1.26
.50 2 .83 1.14 1.12 1.47 1.84 1.86
.80 1.25 1.54 1.77 1.90 2.30 2.58 2.67
.90 1.11 2.00 1.92 2.22 2.74 2.87 3.20
.99 1.01 3.23 2.00 2.59 3.60 3.24 475

Based on climate year from April 1 through March 31.
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Appendix 4-1. Streamflow duration Appendix 4-2. Streamflow duration Appendix 4-3. Streamflow duration
statistics, 06637550 Sweetwater River statistics, 09209400 Green River near statistics, 09211000 Fontenelle Creek
near South Pass City, Wyoming (Site 2). La Barge, Wyoming (Site 6; extended near Fontenelle, Wyoming (Site 7).

period of record).

Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feetper  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
2.83 99 279 99 091 99
4.03 98 314 98 2.50 98
5.83 95 366 95 8.13 95
7.89 90 415 90 13.0 90
9.58 85 456 85 16.0 85
11.2 30 492 80 18.8 80
124 75 528 75 21.1 75
13.7 70 566 70 22.9 70
15.3 65 604 65 24.8 65
16.8 60 655 60 26.8 60
18.5 55 708 55 29.2 55
20.9 50 784 50 31.7 50
23.8 45 875 45 34.2 45
28.3 40 991 40 37.6 40
33.8 35 1,141 35 41.0 35
43.6 30 1,356 30 443 30
59.8 25 1,688 25 55.3 25
82.9 20 2,170 20 77.8 20
128 15 2,892 15 116 15
198 10 4,036 10 177 10
308 5 5,953 5 282
457 2 8,571 2 429 2

552 1 10,380 1 506 1
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Appendix 4-4. Streamflow duration Appendix 4-5. Streamflow duration Appendix 4-6. Streamflow duration
statistics, 09211200 Green River below statistics, 09213500 Big Sandy River statistics, 09214500 Little Sandy Creek
Fontenelle Reservoir, Wyoming (Site 8). near Farson, Wyoming (Site 9). above Eden, Wyoming (Site 10).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
283 99 2.54 99 0.00 99
312 98 4.42 98 .01 98
400 95 7.59 95 .02 95
495 90 10.9 90 .82 90
579 85 13.2 85 1.56 85
662 80 15.2 80 2.54 80
736 75 17.5 75 3.17 75
811 70 20.0 70 3.78 70
900 65 23.0 65 4.38 65
971 60 27.5 60 5.00 60
1,042 55 32.6 55 5.69 55
1,114 50 38.2 50 6.39 50
1,187 45 45.4 45 7.53 45
1,266 40 54.1 40 8.86 40
1,346 35 68.8 35 114 35
1,454 30 89.9 30 15.0 30
1,621 25 124 25 20.1 25
1,775 20 174 20 28.5 20
2,457 15 245 15 40.0 15
3,454 10 349 10 56.6 10
5,612 5 507 5 86.6
7,958 2 693 2 130 2

9,652 1 835 1 160 1
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Appendix 4-7. Streamflow duration Appendix 4-8. Streamflow duration Appendix 4-9. Streamflow duration
statistics, 09215000 Pacific Creek near statistics, 09215550 Big Sandy River be- statistics, 09216000 Big Sandy River be-
Farson, Wyoming (Site 11). low Farson, Wyoming (Site 12). low Eden, Wyoming (Site 13).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
0.00 99 1.25 99 1.13 99
.00 98 2.82 98 3.07 98
.00 95 5.01 95 6.15 95
.00 90 6.90 90 9.93 90
.00 85 8.54 85 13.8 85
.00 80 10.8 80 17.0 80
.00 75 13.2 75 19.5 75
.00 70 15.5 70 21.8 70
.00 65 17.8 65 24.1 65
.00 60 20.0 60 26.4 60
.00 55 22.6 55 28.8 55
.00 50 25.1 50 31.2 50
.00 45 27.6 45 33.5 45
.00 40 314 40 36.7 40
.01 35 35.2 35 41.1 35
13 30 39.7 30 45.5 30
.57 25 45.4 25 51.0 25
1.57 20 51.0 20 59.8 20
3.36 15 60.7 15 69.6 15
6.91 10 71.6 10 87.9 10
18.9 5 151 5 152
62.0 2 334 2 273 2

118 1 480 1 374 1




Appendix 4 107

Appendix 4-10. Streamflow duration Appendix 4-11. Streamflow duration Appendix 4-12. Streamflow duration
statistics, 09216050 Big Sandy River at statistics, 09216500 Green River at statistics, 09217000 Green River near
Gasson Bridge, near Eden, Wyoming Green River, Wyoming (Site 19). Green River, Wyoming (Site 33; prior to
(Site 14). Fontenelle Reservoir).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
14.9 99 251 99 282 99
17.9 98 265 98 298 98
22.1 95 293 95 344 95
26.4 90 340 90 400 90
29.9 85 389 85 450 85
333 80 432 80 504 80
36.8 75 486 75 542 75
40.0 70 530 70 580 70
43.0 65 571 65 620 65
46.0 60 639 60 660 60
49.4 55 727 55 718 55
533 50 830 50 782 50
57.2 45 937 45 860 45
61.8 40 1,105 40 977 40
66.9 35 1,342 35 1,127 35
72.1 30 1,641 30 1,281 30
79.8 25 2,039 25 1,591 25
87.5 20 2,622 20 2,088 20
98.1 15 3,415 15 2,889 15
109 10 4,623 10 3,918 10
171 5 7,193 5 5,729
330 2 10,710 2 8,210 2

473 1 13,150 1 10,060 1
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Appendix 4-13. Streamflow duration Appendix 4-14. Streamflow duration Appendix 4-15. Streamflow duration
statistics, 09217000 Green River near statistics, 09222000 Blacks Fork near statistics, 09222000 Blacks Fork near
Green River, Wyoming (Site 33; after Lyman, Wyoming (Site 35; prior to Lyman, Wyoming (Site 35; after Meeks
Fontenelle Reservoir). Meeks Cahin Reservoir). Cabin Reservoir).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
273 99 1.31 99 4.25 99
302 98 2.27 98 6.17 98
387 95 5.15 95 10.0 95
482 90 8.93 90 13.4 90
563 85 13.0 85 16.4 85
659 80 18.1 80 20.0 80
739 75 23.4 75 23.9 75
823 70 28.0 70 293 70
905 65 32.6 65 35.4 65
984 60 37.6 60 43.0 60
1,067 55 42.7 55 51.5 55
1,150 50 48.2 50 60.9 50
1,232 45 56.6 45 71.4 45
1,314 40 65.0 40 84.2 40
1,421 35 78.3 35 97.8 35
1,544 30 93.0 30 122 30
1,719 25 122 25 155 25
1,956 20 165 20 212 20
2,591 15 231 15 2901 15
3,564 10 363 10 398 10
5,718 5 727 5 663
8,089 2 1,140 2 1,187 2

9,967 1 1,485 1 1,621 1
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Appendix 4-16. Streamflow duration Appendix 4-17. Streamflow duration Appendix 4-18. Streamflow duration
statistics, 09224700 Blacks Fork near statistics, 09225000 Blacks Fork near statistics, 09226000 Henrys Fork near
Little America, Wyoming (Site 38). Green River, Wyoming (Site 44). Lonetree, Wyoming (Site 47).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
0.01 99 0.01 99 2.80 99
1.70 98 .02 98 343 98
7.16 95 .04 95 4.19 95
17.7 90 44 90 4.98 90
25.2 85 3.70 85 5.73 85
33.6 80 9.04 80 6.43 80
42.5 75 16.2 75 7.12 75
53.8 70 23.4 70 7.98 70
65.9 65 31.9 65 8.90 65
81.0 60 43.0 60 10.0 60
96.0 55 56.3 55 11.3 55
116 50 69.9 50 12.8 50
137 45 84.6 45 14.5 45
163 40 102 40 17.2 40
198 35 131 35 21.0 35
246 30 184 30 28.3 30
314 25 276 25 37.8 25
418 20 396 20 54.4 20
588 15 589 15 82.8 15
923 10 932 10 127 10
1,500 5 1,518 5 195
2,233 2 2,451 2 293 2

2,673 1 3,103 1 371 1
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Appendix 4-19. Streamflow duration Appendix 4-20. Streamflow duration Appendix 4-21. Streamflow duration
statistics, 09226500 Middle Fork Beaver statistics, 09227000 East Fork Beaver statistics, 09227500 West Fork Beaver
Creek near Lonetree, Wyoming (Site Creek near Lonetree, Wyoming Creek near Lonetree, Wyoming
48). (Site 49). (Site 50).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
2.85 99 2.48 99 2.21 99
3.01 98 2.73 98 2.26 98
3.33 95 3.02 95 2.38 95
3.71 90 3.32 90 2.59 90
4.02 85 3.52 85 3.10 85
4.33 80 3.64 80 3.36 80
4.65 75 3.77 75 3.59 75
4.97 70 3.90 70 3.80 70
5.39 65 3.99 65 4.01 65
6.03 60 4.08 60 4.62 60
6.85 55 4.17 55 5.36 55
7.93 50 4.26 50 6.14 50
9.34 45 4.42 45 7.08 45
114 40 4.67 40 8.45 40
13.6 35 5.03 35 10.6 35
16.0 30 5.78 30 13.6 30
20.0 25 6.82 25 17.8 25
25.4 20 8.64 20 22.9 20
36.3 15 11.6 15 30.6 15
59.6 10 16.0 10 43.8 10
105 5 23.8 5 67.4
161 2 314 2 97.4 2

214 1 41.0 1 126 1
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Appendix 4-22. Streamflow duration Appendix 4-23. Streamflow duration Appendix 4-24. Streamflow duration
statistics, 09228500 Burnt Fork near statistics, 09229500 Henrys Fork near statistics, 09232000 Sheep Creek near
Burntfork, Wyoming (Site 51). Manila, Utah (Site 53). Manila, Utah (Site 54).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
2.15 99 0.10 99 0.09 99
2.85 98 32 98 .10 98
3.65 95 1.64 95 21 95
4.39 90 4.26 90 .29 90
4.97 85 9.56 85 .39 85
5.67 80 19.0 80 .61 80
6.44 75 26.4 75 75 75
7.27 70 31.6 70 .96 70
8.11 65 36.6 65 1.40 65
9.58 60 40.5 60 2.10 60
114 55 44.4 55 3.45 55
14.0 50 48.2 50 3.98 50
16.8 45 52.2 45 4.53 45
20.8 40 58.6 40 5.20 40
25.9 35 65.0 35 5.87 35
34.5 30 71.4 30 6.65 30
46.1 25 84.6 25 7.44 25
58.0 20 98.6 20 8.77 20
72.4 15 127 15 11.3 15
98.1 10 175 10 20.8 10
137 5 294 5 53.4
208 2 513 2 124 2

264 1 718 1 194 1
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Appendix 4-25. Streamflow duration Appendix 4-26. Streamflow duration Appendix 4-27. Streamflow duration
statistics, 09232500 Sheep Creek at statistics, 09234500 Green River near statistics, 09234500 Green River near
mouth near Manila, Utah (Site 55). Greendale, Utah (Site 56; prior to Flam- Greendale, Utah (Site 56; after Flaming
ing Gorge Reservoir). Gorge Reservair).
Daily mean streamflow Daily mean streamflow Daily mean streamflow
Percentage of Percentage of Percentage of
Cubic feet per  time equaled or Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded second exceeded
5.96 99 344 99 114 99
6.82 98 382 98 185 98
7.86 95 429 95 751 95
8.40 90 504 90 852 90
8.90 85 573 85 911 85
9.79 80 632 80 969 80
10.4 75 693 75 1,092 75
11.0 70 756 70 1,217 70
11.5 65 819 65 1,350 65
12.0 60 884 60 1,494 60
12.6 55 949 55 1,645 55
13.2 50 1,057 50 1,812 50
13.8 45 1,185 45 1,989 45
14.5 40 1,332 40 2,166 40
15.3 35 1,526 35 2,344 35
16.1 30 1,798 30 2,528 30
17.5 25 2,223 25 2,758 25
199 20 2,867 20 2,988 20
24.7 15 3,972 15 3,327 15
37.0 10 5,384 10 3,710 10
79.1 5 7,716 5 4,242
163 2 10,910 2 5,042 2

223 1 13,110 1 6,901 1
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Appendix 4-28. Streamflow duration statistics, Appendix 4-29. Streamflow duration statistics,
09257000 Little Snake River near Dixon, Wyoming 09258000 Willow Creek near Dixon, Wyoming
(Site 58). (Site 59).
Daily mean streamflow Daily mean streamflow
Percentage of Percentage of
Cubic feetper  time equaled or Cubic feetper  time equaled or
second exceeded second exceeded
0.25 99 0.28 99
.50 98 .65 98
1.53 95 1.10 95
4.04 90 1.40 90
8.54 85 1.65 85
18.8 80 1.88 80
38.5 75 2.10 75
56.3 70 2.31 70
71.5 65 2.52 65
82.5 60 2.75 60
93.5 55 3.05 55
105 50 3.36 50
123 45 3.66 45
148 40 4.39 40
203 35 5.25 35
324 30 6.71 30
553 25 9.07 25
950 20 14.3 20
1,491 15 22.2 15
2,202 10 322 10
3,068 5 47.3 5
4,339 2 67.8 2

5,132 1 80.0 1
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Appendix 5-1. Statistics of calcium concentrations, selected sites, in or near Sweetwater County, Wyoming,
water years 1974-83.
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Appendix 5-2. Statistics of magnesium concentrations, selected sites, in or near Sweetwater County, Wyoming,
water years 1974-83.
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Appendix 5-3. Statistics of potassium concentrations, selected streams, in or near Sweetwater County, Wyoming,
water years 1974-83.
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Appendix 5-4. Statistics of sodium concentrations, selected streams, in or near Sweetwater County, Wyoming,
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Appendix 5-5. Statistics of bicarbonate concentrations, selected streams, in or near Sweetwater County, Wyoming,
water years 1974-83.

A0 77T T T T T T T % T T T T T T T T T ]
[an
Ef g o I
n_:l 755 R
& ; 73 ;
€ ool ° N
= i ° . ] EXPLANATION
o 28 © o o
0] - o 63 8 64 Number of samples
= 8
j ; 8 8119 o Value outside 10th
= = o © ° ° . E or 90th percentile
= - 77 g =
= - 88 ©78 o 1 .
- - 16 ° 97 * 90th percentile
Zz 40F 64 |
o | ° ° 8 113 ] .
= o °o o g g 75th percentile
s i . 63 8 Hi11 113
o 59 # 8 g8 8 8 Median
= . 8 . 98 8 o 103 S g
& ST : ® 8 E 25th percentile
&} C B116 ° ]
% yan ° ° 8 e o N 10th percentile
O g 8 o ° °
o o o ) o
a B ° 7
% ° o g
= = . E
o - §
0.4 L | | | | | | | | | | | | | | | | | | |
6 8 10 12 13 14 16 21 24 25 29 30 31 33 34 36 37 38 53 56 57
SITE NUMBER

Appendix 5-6. Statisics of chloride concentrations, selected streams, in or near Sweetwater County, Wyoming,
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Numbering System for Wells and Springs

Wells and springs sampled by the USGS are identified by location using a 15 digit well-identification number consisting of
latitude, longitude, and a sequence number . For example, site 412547108030801 is the first site inventoried at a location having
alatitude of 41 degrees, 25 minutes, and 47 seconds, and a longitude of 108 degrees, 3 minutes, and 8 seconds. The last two digits
in the well-identification number (01) are a sequence number indicating the order of inventory.

A local well number also is assigned to wells and springs using the Federal township-range system of land subdivision. An
example of a local number established for a well used in this report is 19-105-32dac02. The first number (19) denotes the township
(T), the second number (105) denotes the range (R), and the third number (32) denotes the section. The first letter following the
section number denotes the quarter section (160-acre tract); the second letter, the quarter-quarter section (40-acre tract); and the
third letter, if shown, the quarter-quarter-quarter section (10-acre tract). These subsections are designated a, b, ¢, and d in a
counter-clockwise direction, beginning in the northeast quadrant. The last two digits in the local number are a sequence number
indicating the order of inventory. For example, well 19-105-32dac02 is the second well inventoried in the southwest quarter of
the northeast quarter of the southeast quarter of section 32, T. 19 N., R. 105 W.

108°03'09” 08” 108°0307”
41°25'48”
Spring 412547108030801
o ) /

41°25'46”

System for numbering wells and springs using latitude and longitude.

Well 19-105-32dac02

R.106 W. R.105W. R.104W.

e s 32------\--- r---
7 1 11 12 .
/ - o 8 9 0
| —

18 | 17| 16 |15 | 14 | 13

T.19N.
19 20/4 22 | 25| 24
T.18 N.
L —]
31 32| 33 -84 35

System for numbering wells and springs in surveyed townships.
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.

[--, no data; <, less than; >, greater than; E, estimated; M, presence verified, not quantified; U, analyzed for, not detected; see footnotes at end of table for more abbreviations. Altitudes are referenced to

NGVD 29]
Depth of Depth to Altitude of
Map well, water level, land Barometric
number Date feethelow feetbelow  surface, Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*

1 18-107-22ddc01 413106109280001 03-30-02 111ALVM USGS GW 35 28.20 6,100 0.79 606

2 18-107-22acc01 413131109281101 03-30-02 111ALVM USGS GW 12 8.40 6,080 23 606

3 18-107-23bcc01 413134109274301 03-30-02 111ALVM USGS GW 15 7.10 6,080 0.79 606

4 18-105-02bbb01 413428109135201 03-28-02 111ALVM USGS GW 20 7.80 6,240 32 596

5 19-105-35bdc01 413454109133501 03-31-02 111ALVM USGS GW 19 11.40 6,260 1.6 603

6 19-105-23bbb01 413701109134901 03-31-02 111ALVM USGS GW 20 11.80 6,295 20 604

7 26-090-11bbc01 421442107333501 03-31-02 111ALVM USGS GW 29 25.40 6,840 2.7 587

8 20-090-28bcd01 414100107323301 05-06-76 111ALVM USGS GW 22 -- 6,785 -- --

9 12-102-12b 01 410215108505501 09-09-63 111ALVM USGS SP - - - - -
10 19-111-32 01 413515109583001 07-17-58 111ALVM USGS GW 20 -- -- -- --
11 19-105-08bbd01 413839109171101 05-19-66 111ALVM USGS GW 59 - 6,780 - --
12 18-109-23 01 413140109410001 07-25-58 111ALVM USGS GW 30 - - - -
13 18-107-07 01 413330109320001 07-25-58 111ALVM USGS GW 15 -- -- -- -
14 24-105-11aac02 420434109155101 11-17-76 111EOLN USGS SP - - 6,795 - -
15 18-106-01 01 413410109191001 07-25-58 111THLCN USGS SP - - - - -
16 13-103-31aac01 410402109024901 10-31-76 111LDLD USGS SP -- -- 7,595 -- -
17 12-103-08cbb01 410204109021601 10-31-76 111LDLD USGS SP -- -- 8,055 -- -
18 23-104-05dbb01 415942109125301 10-24-77 111SNDD USGS SP - - 6,740 - -
19 21-102-18bad01 414702108531801 10-28-76 120EXTV USGS SP - - 7,234 - -
20 12-097-01cdb01 410207108162901 10-15-02 121BRPK USGS SP - - 6,878 91 589
21 12-096-18dda01 410025108143501 11-06-02 121BRPK USGS GW 400 234.96 6,835 0.35 595
22 12-097-13bdd01 410042108162301 11-07-02 121BRPK USGS GW 320 245.33 6,860 0.13 590
23 13-096-35ccc01 410253108110601 11-07-02 121BRPK USGS GW -- -- 7,355 4.4 590
24 13-105-04dda01 410754109140901 11-01-76 122BSHP USGS SP -- -- 7,935 -- -
25 14-104-07dba01 411223109095001 10-31-76 122BSHP USGS SP - - 8,023 - -
26 13-112-23cad01 410525110004201 10-23-77 122BSHP USGS SP -- -- 8,230 -- --
27 15-104-05bcc01 411837109092201 10-31-76 122BSHP USGS SP -- -- 7,455 -- --
28 27-095-31dcdO1 421554108122501 06-05-76 124EOCN USGS GW -- -- -- -- --
29 13-096-29bab01 410436108141401 10-15-02 124WSHK USGS SP -- -- 6,750 2.4 589
30 13-096-15ac 01 410610108113201 10-16-02 124WSHK USGS GW 710 -- 6,690 0.82 593
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

pH, Specific Hardness,
Dissolved water, conductance, Tempera-  Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, uS/cm air, water, mg/L as filtered, filtered,
(plate 2) Local identifier Sampled mg/L* saturation std units 25 deg C* deg C* degC CaC034 mg/L mg/L
1 18-107-22ddc01 03-30-02 7 8 7.2 5,640 11.5 12.0 2,800 325 474
2 18-107-22acc01 03-30-02 5 5 7.8 4,610 12.0 7.5 520 51.2 93.9
3 18-107-23bcc01 03-30-02 1 1 8.4 12,000 11.5 9.0 600 66.6 103
4 18-105-02bbb01 03-28-02 5 6 6.8 10,100 11.5 11.0 4,000 414 728
5 19-105-35bdc01 03-31-02 2 3 6.9 22,100 15.0 12.0 6,000 478 1,160
6 19-105-23bbb01 03-31-02 2.0 23 7.2 3,510 6.5 11.0 2,100 425 245
7 26-090-11bbc01 03-31-02 3 3 7.1 2,500 8.5 10.0 500 134 39.5
8 20-090-28bcd01 05-06-76 - - 7.1 >8,000 - 10.0 6,400 570 1,200
9 12-102-12b 01 09-09-63 - - 7.4 967 - 9.0 400 68.0 56.0
10 19-111-32 01 07-17-58 - - 7.7 934 - - 310 66.0 36.0
11 19-105-08bbd01 05-19-66 - - 8.0 1,740 - 10.0 400 76.0 51.0
12 18-109-23 01 07-25-58 - - - 1,530 - - 530 140 47.0
13 18-107-07 01 07-25-58 - - 1.5 3,150 - 13.0 550 180 120
14 24-105-11aac02 11-17-76 - - 7.5 580 - 6.0 200 51.0 17.0
15 18-106-01 01 07-25-58 - - 7.5 2,220 - 13.0 410 64.0 61.0
16 13-103-31aac01 10-31-76 - - 7.7 570 - 8.0 250 52.0 29.0
17 12-103-08cbb01 10-31-76 - - 7.7 720 - 6.5 320 70.0 35.0
18 23-104-05dbb01 10-24-77 - - 10.2 1,350 - 7.0 180 14.0 34.0
19 21-102-18bad01 10-28-76 - - 7.4 420 - 7.0 170 48.0 12.0
20 12-097-01cdb01 10-15-02 1 1 6.8 2,360 15.5 10.0 1,400 522 32.9
21 12-096-18dda01 11-06-02 1 1 7.3 1,050 8.5 12.0 530 192 11.2
22 12-097-13bdd01 11-07-02 2 2 7.0 2,230 2.5 12.0 1,300 460 30.5
23 13-096-35ccc01 11-07-02 7.5 89 8.1 748 5.5 11.5 110 28.2 8.40
24 13-105-04dda01 11-01-76 - - 7.6 480 - 7.0 210 48.0 22.0
25 14-104-07dba01 10-31-76 - - 7.7 340 - 6.5 160 50.0 9.70
26 13-112-23cad01 10-23-77 - - 7.9 440 - 8.0 200 52.0 16.0
27 15-104-05bcc01 10-31-76 - - 7.7 840 - 6.0 440 110 39.0
28 27-095-31dcd01 06-05-76 - - 9.0 485 - 19.5 100 26.0 8.60
29 13-096-29bab01 10-15-02 .8 10 9.5 1,320 17.0 12.0 3 .79 207
30 13-096-15ac 01 10-16-02 2.0 26 9.3 1,660 11.0 15.0 3 .97 208
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

ozl

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,

(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO5 mg/L mg/L mg/L mg/L
1 18-107-22ddc01 03-30-02 9.49 4 530 542 - - 221 1.6 60.9
2 18-107-22acc01 03-30-02 18.0 18 953 2,160 - - 151 2.0 22.1
3 18-107-23bcc01 03-30-02 12.1 51 2,820 1,090 - -- 260 3.6 15.9
4 18-105-02bbb01 03-28-02 33.2 9 1,250 766 - -- 788 7 12.9
5 19-105-35bdc01 03-31-02 79.2 22 3,820 1,090 - -- 2,730 5 12.2
6 19-105-23bbb01 03-31-02 87.2 1 135 418 - - 57.7 1.4 26.3
7 26-090-11bbc01 03-31-02 7.51 7 359 468 - - 164 4 114
8 20-090-28bcd01 05-06-76 16.0 5 870 - - -- 120 40 10.0
9 12-102-12b 01 09-09-63 1.50 2 75.0 - - -- 8.6 .20 24.0

10 19-111-32 01 07-17-58 - - -- - - -- 27.0 40 4.30
11 19-105-08bbd01 05-19-66 3.00 6 260 - - - 41.0 2.10 18.0
12 18-109-23 01 07-25-58 - - - - - - 60.0 40 17.0
13 18-107-07 01 07-25-58 - - -- - - -- 75.0 .10 11.0
14 24-105-11aac02 11-17-76 3.50 2 47.0 - - - 3.7 .50 20.0
15 18-106-01 01 07-25-58 - - -- - - -- 72.0 1.70 19.0
16 13-103-31aac01 10-31-76 1.60 1 45.0 - - - 3.9 .20 22.0
17 12-103-08cbb01 10-31-76 1.80 1 49.0 - - - 6.9 .30 25.0
18 23-104-05dbb01 10-24-77 18.0 11 330 - - - 23.0 1.30 16.0
19 21-102-18bad01 10-28-76 22.0 2 7.30 - - - 9.0 .20 29.0
20 12-097-01cdbO1 10-15-02 7.79 .8 72.8 E287 320 12 10.4 .34 52.0
21 12-096-18dda01 11-06-02 4.47 .5 24.4 219 215 .14 10.4 23 48.0
22 12-097-13bdd01 11-07-02 8.42 1 82.0 253 242 .13 12.5 .36 46.2
23 13-096-35ccc01 11-07-02 2.64 5 124 233 228 .05 4.29 31 14.8
24 13-105-04dda01 11-01-76 1.10 .8 28.0 - - - 1.4 .30 18.0
25 14-104-07dba01 10-31-76 .90 3 9.20 - - - 4.8 .30 16.0
26 13-112-23cadO1 10-23-77 2.00 4 12.0 -- -- - 27.0 .50 11.0
27 15-104-05bccO1 10-31-76 5.30 .6 31.0 - - - 13.0 .60 16.0

28 27-095-31dcd01 06-05-76 4.50 2 47.0 - - - 5.5 .70 3.20
29 13-096-29bab01 10-15-02 .64 80 311 E472 433 .04 7.16 .95 10.6

30 13-096-15ac 01 10-16-02 79 93 387 E514 463 .04 9.98 1.58 11.0
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents  deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L fitered mg/L  mg/L as N4 mg/Las N mg/Las N mg/Las N mg/L as p4 ug/L4

1 18-107-22ddc01 03-30-02 2,500 4,870 5,050 .04 -- 93.8 <.008 .02 <3

2 18-107-22acc01 03-30-02 411 3,010 3,160 <.04 1.01 1.09 .087 52 <2

3 18-107-23bcc01 03-30-02 4910 9,420 9,810 <.04 127 128 1.05 44 <5

4 18-105-02bbb01 03-28-02 4,810 8,510 9,360 .36 -- <.05 .009 <.02 2

5 19-105-35bdc01 03-31-02 9,490 18,600 21,200 .10 443 444 .106 .08 <9

6 19-105-23bbb01 03-31-02 1,790 3,040 3,300 .13 2.10 2.14 .041 E.01 1

7 26-090-11bbc01 03-31-02 600 1,600 1,670 E.04 -- E.04 <.008 E.O1 <1

8 20-090-28bcd01 05-06-76 7,200 10,300 - -- -- .030 - - -

9 12-102-12b 01 09-09-63 150 615 - -- .14 -- - - -
10 19-111-32 01 07-17-58 270 600 - -- 11 - - - -
11 19-105-08bbd01 05-19-66 470 1,180 - - .00 - - - -
12 18-109-23 01 07-25-58 420 1,050 - - .18 - - - -
13 18-107-07 01 07-25-58 1,400 2,480 - -- 1.40 -- - - -
14 24-105-11aac02 11-17-76 62.0 346 - - - <.100 - .010 --
15 18-106-01 01 07-25-58 490 1,510 - -- 32 -- - - -
16 13-103-31aac01 10-31-76 41.0 376 - - - .340 - .010 -
17 12-103-08cbb01 10-31-76 100 482 - - - 730 - .010 -
18 23-104-05dbb01 10-24-77 88.0 1,010 - <.010 - .020 - .020 -
19 21-102-18bad01 10-28-76 27.0 259 - - - 470 - 130 --
20 12-097-01cdb01 10-15-02 1,230 2,130 2,740 .19 - <.06 E.007 .02 <2
21 12-096-18dda01 11-06-02 349 772 839 .07 - <.06 <.008 .02 <2
22 12-097-13bdd01 11-07-02 1,140 1,930 2,060 .10 - <.06 <.008 .02 <2
23 13-096-35ccc01 11-07-02 147 473 488 <.04 1.40 1.41 .009 <.02 M
24 13-105-04dda01 11-01-76 28.0 298 - - - 210 - .020 --
25 14-104-07dba01 10-31-76 11.0 206 - - - .530 - .020 --
26 13-112-23cad01 10-23-77 27.0 251 - <.010 - 2.20 -- <.010 -
27 15-104-05bccO1 10-31-76 240 594 - - - .080 - .030 -
28 27-095-31dcd01 06-05-76 120 265 - - - - - - -
29 13-096-29bab01 10-15-02 239 831 851 .13 - <.06 <.008 .04
30 13-096-15ac 01 10-16-02 378 1,070 1,110 .26 -- <.06 <.008 .03 3
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,

Map water, water, water, water, water, water, water, water, water,

number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled pg/L ug/L pg/L pg/L ug/L ua/L ua/L pg/L ua/L

1 18-107-22ddc01 03-30-02 98 17.1 13 <.20 1,160 0.5 4.2 1.19 222

2 18-107-22acc01 03-30-02 1.11 18.0 103 <.10 3,050 E.07 1.1 1.93 15.2

3 18-107-23bcc01 03-30-02 3.55 40.8 24 <.30 4,200 1.21 2.3 2.73 68.9

4 18-105-02bbb01 03-28-02 .18 10.9 18 0.04 3,160 0.04 1.7 3.07 15.9

5 19-105-35bdc01 03-31-02 1.66 5.2 15 <.50 6,880 0.42 6.2 4.1 46.5

6 19-105-23bbb01 03-31-02 45 1.0 20 <.06 2,040 0.1 7.5 1.65 18.7

7 26-090-11bbc01 03-31-02 27 9.9 52 <.06 838 0.04 1.4 0.96 13.8

8 20-090-28bcd01 05-06-76 - - - - 330 - - - -

9 12-102-12b 01 09-09-63 - - - - 90 - - - -
10 19-111-32 01 07-17-58 - - - - - - - - -
11 19-105-08bbd01  05-19-66 - - - - 990 - - - -
12 18-109-23 01 07-25-58 - - - - - - - - -
13 18-107-07 01 0725-58 - - - - - - - - -
14 24-105-11aac02 11-17-76 - - - - 40 - - - -
15 18-106-01 01 0725-58 - - - - - - - . -
16 13-103-31aac01 10-31-76 - - - - 50 - - - -
17 12-103-08cbb01 10-31-76 - - - - 50 - - -- -
18 23-104-05dbb01 10-24-77 - - - - 270 - - - -
19 21-102-18bad01 10-28-76 - - - - 30 - - -- -
20 12-097-01cdb01 10-15-02 <.30 16.2 10 <.06 59 E.02 <.8 0.8 34
21 12-096-18dda01 11-06-02 <.30 2.9 13 <.06 33 <.04 <.8 0.28 1.8
22 12-097-13bdd01 11-07-02 <.30 1.6 8 <.06 67 E.02 <.8 0.5 5
23 13-096-35ccc01 11-07-02 .30 3.5 17 <.06 42 0.12 <.8 0.11 16
24 13-105-04dda01 11-01-76 - - - - 60 - - - -
25 14-104-07dba01 10-31-76 - - - - 30 - - - -
26 13-112-23cad01 10-23-77 - - - - 40 - - - -
27 15-104-05bcc01 10-31-76 - - - - 180 - - - -
28 27-095-31dcdO1 06-05-76 -- - - -- 90 - - - --
29 13-096-29bab01 10-15-02 <.30 42 7 <.06 176 0.04 <.8 E.01 1
30 13-096-15ac 01 10-16-02 <.30 <3 12 <.06 269 E.03 <.8 E.01 1.7

(44}
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ug/L pg/L pg/L pg/L pa/L pg/L pg/L ug/L pg/L

1 18-107-22ddc01 03-30-02 <30 <.20 415 0.6 184 14.9 100 <3 11,400

2 18-107-22acc01 03-30-02 <30 E.13 70.9 432 13.0 14.0 13.1 <2 1,530

3 18-107-23bcc01 03-30-02 <100 <40 39.6 81.7 395 50.4 133 <5 4,330

4 18-105-02bbb01 03-28-02 10,600 0.12 354 849 34 8.75 3.8 <1 1,430

5 19-105-35bdc01 03-31-02 <100 E.37 710 3,540 18.1 26.5 32.9 <9 5,490

6 19-105-23bbb01 03-31-02 <30 0.19 195 698 3.6 14.5 5.6 <1 1,720

7 26-090-11bbc01 03-31-02 471 0.08 477 118 2.2 5.92 32.9 <1 758

8 20-090-28bcd01 05-06-76 2,300 - - - - - - - -

9 12-102-12b 01 09-09-63 - - - - - - - - -
10 19-111-32 01 07-17-58 - - - - - - - - -
11 19-105-08bbd01 05-19-66 - - - - - - - - -
12 18-109-23 01 07-25-58 - - - - - - - - -
13 18-107-07 01 07-25-58 - - - - - - - - -
14 24-105-11aac02 11-17-76 160 - - 90 - - - - -
15 18-106-01 01 07-25-58 - - - - - - - - -
16 13-103-31aac01 10-31-76 30 - - <10 - - - - -
17 12-103-08cbb01 10-31-76 <10 - -- <10 - - - - --
18 23-104-05dbb01 10-24-77 20 - -- 40 - - - - --
19 21-102-18bad01 10-28-76 20 - - <10 - -- -- -- -
20 12-097-01cdb01 10-15-02 10,300 <.08 86.6 1,470 7.3 14.2 .6 <.20 1,730
21 12-096-18dda01 11-06-02 167 0.3 24.8 253 4.1 3.21 <.5 <.20 608
22 12-097-13bdd01 11-07-02 208 <.08 70.3 567 8.3 7.53 E.3 <.20 1,630
23 13-096-35¢ccc01 11-07-02 <10 0.14 63.9 5.6 474 1.36 <.5 <.20 253
24 13-105-04dda01 11-01-76 20 - -- 20 - - - - --
25 14-104-07dba01 10-31-76 40 - - <10 - -- -- -- -
26 13-112-23cad01 10-23-77 50 - - M - -- -- -- -
27 15-104-05bcc01 10-31-76 30 - - <10 - -- -- -- -
28 27-095-31dcd01 06-05-76 60 - - - - - - - -
29 13-096-29bab01 10-15-02 <10 <.08 47.4 0.7 19.3 .07 <.5 <.20 25.3
30 13-096-15ac 01 10-16-02 <10 <.08 51.5 0.6 14.9 E.04 <.5 <.20 96.3
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta
radioactivity radioactivity, Ra*-226 Uranium
Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn4-222, natural,
Map water, water, water, filtered, filtered, filtered, water, water, water,
number Date filtered, filtered, filtered, Th4-230, Cs4-137, radonmethod filtered, unfiltered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L pa/L pCi/L* pCi/L pCi/L pCi/L pCi/L pg/L
1 18-107-22ddc01 03-30-02 <.10 6.0 9 -- -- - -- 760 40.1
2 18-107-22acc01 03-30-02 <.08 6.4 3 -- -- - -- 410 5.84
3 18-107-23bcc01 03-30-02 <.20 15.0 17 - - - - 460 102
4 18-105-02bbb01 03-28-02 .04 3.2 24 - - - - 590 16.7
5 19-105-35bdc01 03-31-02 <40 4.1 31 - - - - <30 226
6 19-105-23bbb01 03-31-02 16 1.5 - - - - 560 37.7
7 26-090-11bbc01 03-31-02 <.04 1.7 3 - - - - 1,020 11.6
8 20-090-28bcd01 05-06-76 - - - - - - - - -
9 12-102-12b 01 09-09-63 - - - - - - - - -
10 19-111-32 01 07-17-58 - - - - - - - - -
11 19-105-08bbd01 05-19-66 - -- -- - - - - - -
12 18-109-23 01 07-25-58 - - ~ - - - - - -
13 18-107-07 01 07-25-58 - - - - - - - - -
14 24-105-11aac02 11-17-76 - - - - - - - - -
15 18-106-01 01 07-25-58 - - - - - - - - -
16 13-103-31aac01 10-31-76 - -- -- - - - - - -
17 12-103-08cbb01 10-31-76 - - - - - - - - -
18 23-104-05dbb01 10-24-77 - - - - - - - - -
19 21-102-18bad01 10-28-76 - - - - - - - - -
20 12-097-01cdb01 10-15-02 <.04 <.1 3 - - - - 4,380 2.24
21 12-096-18dda01 11-06-02 <.04 <.1 1,280 6 7 .04 M 440 22
22 12-097-13bdd01 11-07-02 <.04 <.1 69 - - - - 780 1.52
23 13-096-35¢ccc01 11-07-02 <.04 2 199 -- -- - -- 100 47
24 13-105-04dda01 11-01-76 - -- -- -- -- - -- -- --
25 14-104-07dba01 10-31-76 - -- -- -- -- - -- -- --
26 13-112-23cad01 10-23-77 - - - - 2.7 .20 - - 2.3
27 15-104-05bcc01 10-31-76 - - - - - - - - -
28 27-095-31dcdO1 06-05-76 - -- -- -- 4.8 .06 -- - -
29 13-096-29bab01 10-15-02 <.04 5 1 -- -- - -- 970 1.07
30 13-096-15ac 01 10-16-02 <.04 6 M -- -- - -- 480 .20
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depth to Altitude of
Map well, water level, land Barometric
number Date feethelow feetbelow  surface, Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*
31 13-095-18cdc01 410535108083001 10-16-02 124WSHK USGS SP -- -- 6,632 1.9 593
32 14-099-09dbb01 411159108332001 11-17-02 124WSHK USGS SP -- -- 7,190 71 586
33 15-098-18 01 411625108284501 07-26-58 124WSHK USGS SP -- -- -- -- -
34 19-111-30dad02 413544109585401 03-30-02 124BRDG USGS GW 85 7.30 6,270 11 604
35 17-111-08ada01 412118109574101 10-24-77 124BRDG USGS SP - - 6,477 - -
36 16-111-19dcdO1 412053109581001 10-23-77 124BRDG USGS SP - - 6,745 - -
37 15-110-27¢dc01 411444109482201 10-23-77 124BRDG USGS SP - - 6,455 - -
38 12-111-15cab01 410114109550201 10-23-77 124BRDG USGS SP - - 7,315 - -
39 12-111-24add01 410024109520301 10-23-77 124BRDG USGS SP - - 7,380 - -
40 12-110-22abc01 410036109475901 11-15-02 124BRDG USGS SP - - 6,770 40 597
41 24-111-31add01 420055110024301 10-18-77 124GRRV USGS SP - - 6,390 - -
42 23-107-34cac01 415528109353701 04-27-62 124GRRV USGS GW 998 - 6,536 - -
43 24-106-21bbb01 420302109261501 03-29-02 124LNEY USGS GW 25 8.00 6,610 53 592
44 25-106-27¢cbb01 420635109270101 03-29-02 124LNEY USGS GW 80 26.70 6,590 43 591
45 25-106-13cbb01 420828109243201 03-29-02 124LNEY USGS GW 85 8.30 6,635 .95 590
46 13-095-25aac02 410423108021301 11-05-02 124LNEY USGS GW 255 126.02 6,985 32 588
47 12-096-04dcc01 410202108124601 11-07-02 124LNEY USGS GW 295 - 7,074 33 590
48 26-104-16dccO1 421346110152201 07-23-76 124LNEY USGS GW 113 - 6,860 - -
49 18-095-33dab01 412932108062401 11-16-76 124LNEY USGS SP -- -- 6,840 -- -
50 18-110-28d 01 413025109495501 11-30-61 124LNEY USGS GW 1,799 -- -- -- -
51 24-111-30dddo1 420123110025201 10-18-77 124LNEY USGS SP - - 6,405 - -
52 23-108-24baa01 415716109360501 10-15-77 124LNEY USGS SP - - 6,410 - -
53 12-110-22abb01 410043109475701 10-23-77 124LNEY USGS SP - - - - -
54 25-104-33cadO1 420536109134701 11-17-76 124LNEY USGS SP - - 6,570 - -
55 17-095-24cdd01 412547108030801 11-16-76 124LNEY USGS SP -- -- 6,777 -- -
56 16-100-14cdb01 412055108375701 10-28-76 124LNEY USGS SP -- -- 7,155 -- -
57 23-108-12ccb01 415851109363201 10-15-77 124LNEY USGS SP - - 6,420 - -
58 25-105-28bbd01 420655109205701 07-27-76 124LNEY USGS GW 75 - 6,650 - -
59 22-105-06dc 01 415416109203601 04-28-66 124LNEY USGS GW 99 - 7,050 - -
60 13-094-01caa01 410732107554301 11-16-76 124LNEY USGS SP - - 6,315 - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

9zl

pH, Specific Hardness,
Dissolved water, conductance, Tempera- Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, uS/cm air, water, mg/L as filtered, filtered,
(plate2)  Localidentifier ~ Sampled mg/L* saturation  std units 25 deg C* deg C* deg C CaC03* mg/L mg/L
31 13-095-18cdc01 10-16-02 2.8 32 8.5 1,610 12.5 10.0 31 10.1 1.42
32 14-099-09dbb01 11-17-02 2.7 - 8.8 - 1.5 8.0 38 8.30 4.12
33 15-098-18 01 07-26-58 -- -- 7.5 859 - 8.5 190 44.0 20.0
34 19-111-30dad02 03-30-02 .8 9 7.6 1,680 4.0 8.0 550 129 53.8
35 17-111-08ada01 10-24-77 -- -- 8.2 1,200 - 9.0 23 8.50 40
36 16-111-19dcd01 10-23-77 - - 8.4 745 - 11.0 24 8.00 .90
37 15-110-27¢dcO1 10-23-77 - - 8.8 1,520 - 10.0 71 17.0 7.00
38 12-111-15cab01 10-23-77 - - 7.8 610 - 7.0 310 53.0 44.0
39 12-111-24add01 10-23-77 - - 7.4 630 - 8.0 340 69.0 41.0
40 12-110-22abc01 11-15-02 5 5 8.7 671 5.0 8.5 120 20.6 16.8
41 24-111-31add01 10-18-77 - - 8.1 1,800 - 11.0 380 60.0 56.0
42 23-107-34cac01 04-27-62 - - 10.3 10,200 - - 7 .00 1.80
43 24-106-21bbb01 03-29-02 1 1 8.0 1,090 11.5 7.0 420 103 40.2
44 25-106-27cbb01 03-29-02 1.4 16 7.7 880 35 8.5 240 69.4 17.0
45 25-106-13cbb01 03-29-02 1.8 20 7.9 5,260 10.0 8.5 680 204 40.5
46 13-095-25aac02 11-05-02 1 1 7.0 3,580 1.0 11.5 1,100 187 161
47 12-096-04dccO1 11-07-02 5.0 57 7.9 1,620 6.0 9.5 200 46.7 19.9
48 26-104-16dccO1 07-23-76 - - 8.1 3,900 - 9.5 470 110 47.0
49 18-095-33dab01 11-16-76 - - 7.6 4,600 - 3.0 270 59.0 30.0
50 18-110-28d 01 11-30-61 - - 9.8 33,800 - - 7 .00 1.60
51 24-111-30dddo1 10-18-77 -- -- 8.1 500 - 16.0 170 42.0 15.0
52 23-108-24baa01 10-15-77 1.2 -- 7.5 5,900 - 9.0 1,900 250 320
53 12-110-22abb01 10-23-77 - - 6.8 3,700 - 10.0 2,900 500 390
54 25-104-33cadO1 11-17-76 - - 7.6 1,300 - 10.0 430 73.0 61.0
55 17-095-24¢dd01 11-16-76 - - 8.2 3,800 - 10.0 100 25.0 9.80
56 16-100-14¢db01 10-28-76 -- -- 7.2 900 - 8.0 230 40.0 31.0
57 23-108-12¢ccb01 10-15-77 -- -- 7.3 4,000 - 8.5 1,800 330 240
58 25-105-28bbd01 07-27-76 -- -- 7.7 2,000 - 19.0 260 61.0 27.0
59 22-105-06dc 01 04-28-66 - - 7.9 1,390 - 8.5 240 39.0 34.0

60 13-094-01caa01 11-16-76 -- -- 8.5 6,000 -- 10.0 37 7.70 4.20
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered,  Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
31 13-095-18cdc01 10-16-02 1.08 30 381 E521 474 .02 11.2 1.05 14.0
32 14-099-09dbb01 11-17-02 1.23 12 170 221 218 .03 3.01 .19 14.0
33 15-098-18 01 07-26-58 -- - - -- -- - 7.0 .30 15.0
34 19-111-30dad02 03-30-02 1.05 3 157 202 -- - 84.1 5 7.26
35 17-111-08ada01 10-24-77 .60 27 300 -- -- - 60.0 2.20 8.70
36 16-111-19dcd01 10-23-77 1.20 15 170 - - -- 23.0 1.80 11.0
37 15-110-27¢dc01 10-23-77 2.50 18 350 - - -- 95.0 1.30 27.0
38 12-111-15cab01 10-23-77 3.50 4 17.0 - - -- 23.0 .30 15.0
39 12-111-24add01 10-23-77 4.00 2 8.70 -- -- - 16.0 .30 18.0
40 12-110-22abc01 11-15-02 5.67 4 112 299 2901 .02 3.20 1.15 18.4
41 24-111-31add01 10-18-77 2.10 6 290 - - - 14.0 1.20 13.0
42 23-107-34cac01 04-27-62 6.60 460 2,970 - - -- 113 - -
43 24-106-21bbb01 03-29-02 1.75 1 67.2 199 - -- 35.7 4 15.5
44 25-106-27cbb01 03-29-02 1.81 3 98.2 245 - -- 16.4 3 13.4
45 25-106-13cbb01 03-29-02 1.86 16 979 203 -- - 42.8 7 21.4
46 13-095-25aac02 11-05-02 2.29 6 491 638 620 .07 7.35 40 27.9
47 12-096-04dcc01 11-07-02 2.13 9 282 294 298 .06 5.54 46 16.1
48 26-104-16dcc01 07-23-76 1.70 14 680 - - -- 40.0 1.20 11.0
49 18-095-33dab01 11-16-76 3.00 26 1,000 - - -- 32.0 3.10 14.0
50 18-110-28d 01 11-30-61 21.0 1,700 10,000 -- -- - 6,400 18.0 30.0
51 24-111-30dddo1 10-18-77 1.50 2 46.0 - - - 4.7 .30 7.00
52 23-108-24baal1 10-15-77 4.30 11 1,100 - - - 66.0 1.80 14.0
53 12-110-22abb01 10-23-77 31.0 1 150 - - -- 53.0 1.90 19.0
54 25-104-33cad01 11-17-76 1.50 3 150 - - -- 15.0 1.00 15.0
55 17-095-24c¢dd01 11-16-76 1.60 35 820 - - -- 19.0 2.30 13.0
56 16-100-14cdb01 10-28-76 1.30 3 110 - - - 6.9 .50 17.0
57 23-108-12ccb01 10-15-77 4.80 5 490 - - - 30.0 1.20 16.0
58 25-105-28bbd01 07-27-76 2.10 8 290 - - - 56.0 1.00 10.0
59 22-105-06dc 01 04-28-66 1.00 6 220 - - -- 5.0 .80 11.0
60 13-094-01caa01 11-16-76 2.80 86 1,200 - - -- 1,500 1.60 8.80
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

:14}

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L filteredmg/L  mg/LasN* mg/LasN  mg/LasN mg/L as N mg/L as P* pg/L4
31 13-095-18cdc01 10-16-02 374 1,080 1,120 .18 15 17 .021 .03 2
32 14-099-09dbb01 11-17-02 150 482 469 <.04 -- E.06 <.008 .02 <2
33 15-098-18 01 07-26-58 200 562 - - 45 -- - - -
34 19-111-30dad02 03-30-02 543 1,100 1,190 .30 .05 .06 .010 <.02 <1
35 17-111-08ada01 10-24-77 250 819 - .010 - .100 - .010 -
36 16-111-19dcdO1 10-23-77 92.0 463 - <.010 -- .090 -- .030 -
37 15-110-27¢dc01 10-23-77 240 1,030 - .040 -- .010 -- .010 -
38 12-111-15cab01 10-23-77 44.0 359 - <.010 -- .300 -- <.010 -
39 12-111-24add01 10-23-77 42.0 372 - .010 - .090 - .010 -
40 12-110-22abc01 11-15-02 71.1 425 422 46 - <.06 <.008 .05 El
41 24-111-31add01 10-18-77 710 1,290 - <.010 - 3.30 - <.010 --
42 23-107-34cac01 04-27-62 189 6,960 - -- -- - -- - -
43 24-106-21bbb01 03-29-02 314 704 745 <.04 -- 1.45 E.006 .03 <1
44 25-106-27cbb01 03-29-02 178 550 558 <.04 -- 1.82 <.008 E.O1 <1
45 25-106-13cbb01 03-29-02 2,540 3,950 4,110 .63 - <.05 E.006 <.02 <3
46 13-095-25aac02 11-05-02 1,580 2,840 2,980 1.12 -- <.06 <.008 <.02 <3
47 12-096-04dcc01 11-07-02 539 1,090 1,130 .06 - .29 E.005 <.02 <2
48 26-104-16dcc01 07-23-76 1,600 2,610 - -- -- 1.90 -- <.010 -
49 18-095-33dab01 11-16-76 1,600 3,270 - -- -- .030 -- .060 -
50 18-110-28d 01 11-30-61 2,000 25,800 - - .14 -- - - -
51 24-111-30dddo1 10-18-77 110 311 - <.010 - 120 - .010 --
52 23-108-24baal1 10-15-77 3,500 5,390 - .100 -- .010 -- .010 -
53 12-110-22abb01 10-23-77 2,700 4,100 - 270 -- .020 -- .020 -
54 25-104-33cad01 11-17-76 460 947 - -- -- 1.60 -- .010 -
55 17-095-24c¢dd01 11-16-76 1,500 2,590 - -- -- .090 -- .010 -
56 16-100-14cdb01 10-28-76 99.0 528 - -- -- .300 -- .010 -
57 23-108-12ccb01 10-15-77 2,500 3,800 - .070 - 1.30 - <.010 --
58 25-105-28bbd01 07-27-76 650 1,180 - -- -- 270 -- <.010 -
59 22-105-06dc 01 04-28-66 450 913 - -- .00 - -- - -

60 13-094-01caa01 11-16-76 190 3,110 -- - - .030 - .010 --
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L vg/L pa/L pg/L pg/L pg/L pa/L pg/L
31 13-095-18cdc01 10-16-02 <.30 2.9 24 <.06 145 <.04 <.8 33 1.8
32 14-099-09dbb01 11-17-02 E.27 6.2 10 <.06 33 E.02 <.8 .02 .5
33 15-098-18 01 07-26-58 - - - - — - - - -
34 19-111-30dad02 03-30-02 17 3 12 <.06 213 <.04 <.8 46 2.7
35 17-111-08ada01 10-24-77 - - - - 930 - - - -
36 16-111-19dcd01 10-23-77 - - - - 690 - - - -
37 15-110-27¢dc01 10-23-77 - - - - 400 - - - -
38 12-111-15cab01 10-23-77 -- - - - 50 - - - -
39 12-111-24add01 10-23-77 - - - - 40 - - - -
40 12-110-22abc01 11-15-02 <.30 <.3 29 <.06 282 <.04 <.8 .03 .6
41 24-111-31add01 10-18-77 - - - - 140 - - . -
42 23-107-34cac01 04-27-62 - - - - 160 - - - -
43 24-106-21bbb01 03-29-02 15 4.1 82 <.06 145 .04 <.8 .26 33
44 25-106-27cbb01 03-29-02 12 1.2 34 <.06 221 <.04 <.8 15 24
45 25-106-13cbb01 03-29-02 E.09 3.9 10 <.20 1,490 <.10 2.1 1.24 8.2
46 13-095-25aac02 11-05-02 <.60 1.2 12 <.12 140 <.07 <.8 .90 7.6
47 12-096-04dcc01 11-07-02 41 4 7 <.06 194 E.03 <.8 .10 2.3
48 26-104-16dcc01 07-23-76 - - - - 350 - - - -
49 18-095-33dab01 11-16-76 -- - - -- 430 - - - -
50 18-110-28d 01 11-30-61 -- - -- - 8,300 - - - -
51 24-111-30ddd01 10-18-77 - - - - 40 - - . -
52 23-108-24baa01 10-15-77 - - - - 840 - - - -
53 12-110-22abb01 10-23-77 - - - - 850 - - - -
54 25-104-33cad01 11-17-76 -- - - -- 270 - - - -
55 17-095-24c¢dd01 11-16-76 -- - - -- 350 - - - -
56 16-100-14cdb01 10-28-76 - - - - 70 - - - -
57 23-108-12ccb01 10-15-77 - - - - 340 - - - -
58 25-105-28bbd01 07-27-76 - - - - 650 - - - -
59 22-105-06dc 01 04-28-66 -- - - -- 100 - - - -
60 13-094-01caa01 11-16-79 -- - - -- 170 - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,

Map water, water, water, water, water, water, water, water, water,

number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ng/L ng/L na/L na/L ng/L ng/L na/L ng/L na/L
31 13-095-18cdc01 10-16-02 63 <.08 38.0 101 11.0 78 <.5 <.20 129

32 14-099-09dbb01 11-17-02 <10 <.08 12.2 1.2 8.2 31 2.2 <.20 42.3
33 15-098-18 01 07-26-58 - -- - - - - - - .
34 19-111-30dad02 03-30-02 2,270 E.05 26.4 156 3.0 5.32 1.4 <1 1,070
35 17-111-08ada01 10-24-77 20 - - M - - - - -
36 16-111-19dcd01 10-23-77 50 - - M - - - - -
37 15-110-27¢dc01 10-23-77 70 - - M - - - - -
38 12-111-15cab01 10-23-77 <10 - - 20 - - - - -
39 12-111-24add01 10-23-77 <10 - - M - - - - -
40 12-110-22abc01 11-15-02 19 <.08 29.5 1.3 33 45 <5 <.20 902
41 24-111-31addo1 10-18-77 20 - - 50 -- - - - -
42 23-107-34cac01 04-27-62 - -- - - - - - - .
43 24-106-21bbb01 03-29-02 16 15 19.7 11.2 3.6 1.26 1.7 <1 894
44 25-106-27¢cbb01 03-29-02 <10 .10 12.4 E.l1 2.9 S1 1.7 <1 353
45 25-106-13cbb01 03-29-02 134 <.20 117 238 5.2 .68 1.2 <3 1,290
46 13-095-25aac02 11-05-02 1,380 <.16 138 226 4.4 9.10 E.8 <.40 2,440
47 12-096-04dcc01 11-07-02 208 <.08 99.6 19.9 6.8 1.08 E.S5 <.20 949
48 26-104-16dcc01 07-23-76 60 - -- 30 - - - - -
49 18-095-33dab01 11-16-76 160 - - 270 - - - - -
50 18-110-28d 01 11-30-61 - - - - - - - - -
51 24-111-30ddd01 10-18-77 50 - - <10 -- - - - -
52 23-108-24baa0l 10-15-77 40 - - 430 - - - - -
53 12-110-22abb01 10-23-77 1,600 -- -- 860 - -- - - -
54 25-104-33cadO1 11-17-76 120 -- -- 20 - -- - - -
55 17-095-24cdd01 11-16-76 60 -- -- <10 - - - - -
56 16-100-14cdb01 10-28-76 40 - -- <10 - - - - -
57 23-108-12ccb01 10-15-77 20 - -- 100 - - - - -
58 25-105-28bbd01 07-27-76 90 - -- 40 - - - - -
59 22-105-06dc 01 04-28-66 - - - - - - - - -
60 13-094-01caa01 11-16-76 100 - - <10 - - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta
radioactivity radioactivity, Ra*-226 Uranium
Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn*-222, natural,
Map water, water, water, filtered, filtered, filtered, water, water, water,
number Date filtered, filtered, filtered, Th4-230, Cs4-137, radonmethod  filtered, unfiltered, filtered,
(plate 2) Local identifier Sampled pa/L ng/L pa/L pCi/L* pCi/L pCi/L pCi/L pCi/L ng/L
31 13-095-18cdc01 10-16-02 <.04 43 943 - - - - 620 1.01
32 14-099-09dbb01 11-17-02 E.03 6.6 M - - - - 370 5.13
33 15-098-18 01 07-26-58 - - - - - - - - -
34 19-111-30dad02 03-30-02 <.04 S 12 - - - - 540 2.21
35 17-111-08ada01 10-24-77 - - - - 11.0 .05 - - 25.0
36 16-111-19dcd01 10-23-77 - - - - - - - - -
37 15-110-27cdc01 10-23-77 - - - - 13.0 11 - - 36.0
38 12-111-15cab01 10-23-77 - - - - - - - - _
39 12-111-24add01 10-23-77 - - - - 6.8 S1 - - 2.6
40 12-110-22abc01 11-15-02 <.04 1.2 <1 - - - - 1,070 .82
41 24-111-31add01 10-18-77 - - - - - - - - -
42 23-107-34cac01 04-27-62 - - - - - - - - .
43 24-106-21bbb01 03-29-02 <.04 4.6 76 - - - - 750 12.8
44 25-106-27¢cbb01 03-29-02 <.04 2.8 1 - - - - 880 15.2
45 25-106-13cbb01 03-29-02 <.10 <.6 8 - - - - 1,360 12
46 13-095-25aac02 11-05-02 E.04 7.9 9 9 10 21 M 670 .65
47 12-096-04dccO1 11-07-02 <.04 <.1 231 - - -- - - .03
48 26-104-16dcc01 07-23-76 - - - - - - - - -
49 18-095-33dab01 11-16-76 - - - - - - - - .
50 18-110-28d 01 11-30-61 - - - - - - - - -
51 24-111-30ddd01 10-18-77 - -- - - - - - - .
52 23-108-24baa01 10-15-77 - - - - <16.0 14 - - 9.2
53 12-110-22abb01 10-23-77 - - - - - - - - -
54 25-104-33cadO1 11-17-76 - - - - - - - - -
55 17-095-24cdd01 11-16-76 - - - - - - - - .
56 16-100-14cdbO01 10-28-76 - -- - -- - - - . .
57 23-108-12ccb01 10-15-77 - -- - -- - - - . .
58 25-105-28bbd01 07-27-76 - - - - - - - - .
59 22-105-06dc 01 04-28-66 - - - - - - - - -
60 13-094-01caa01 11-16-76 - - - - - - - - -
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Appendix 6. Physicalproperties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depth to Altitude of
Map well, water level, land Barometric
number Date feethelow feetbelow  surface, Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*
61 18-097-24cba01 413118108171701 10-28-76 124LNEY USGS SP - - 7,154 - -
62 20-109-18a 01 414310109450501 04-13-62 124LNEY USGS GW 1,645 -- -- -- -
63 18-110-02 01 413415109475501 10-05-59 124LNEY USGS GW 1,621 -- -- -- -
64 24-107-11dac01 420401109301501 10-15-77 124LNEY USGS SP - - 6,520 - -
65 12-110-06ad 01 410315109505001 06-14-66 124LNEY USGS GW 150 - 6,560 - -
66 14-094-18bbb01 411133108014801 11-16-76 124LNEY USGS SP - - 6,400 - -
67 25-106-28aac01 420700109271001 06-08-66 124LNEY USGS GW 265 - 6,580 - -
68 25-106-27bc 04 420646109264902 07-27-76 124LNEY USGS GW 500 - - - -
69 26-101-33baa01 421126108524201 11-17-76 124LNEY USGS SP - - 7,475 - -
70 18-106-07bad01 413331109245701 10-24-77 124LNEY USGS SP - - 6,940 - -
71 26-109-05¢cbc01 421515109501801 08-21-76 124LNEY USGS GW 349 - 6,828 - -
72 26-106-35aa 01 421120109255601 06-08-66 124LNEY USGS GW 75.0 - 6,680 - -
73 25-105-31cc 01 420532109232001 07-27-76 124LNEY USGS GW 181 - 6,645 - -
74 23-109-25bcb01 415641109363601 10-15-77 124LNEY USGS SP -- -- 6,390 -- -
75 24-106-10daa 420421109235701 08-11-89 124LNEY USGS GW 30 -- 6,636 -- -
76 23-107-17bd 01 415814109340101 07-26-76 124LNEY USGS GW 228 -- 6,575 -- -
77 25-105-31ada01 420605109223401 06-09-66 124LNEY USGS GW 265 - 6,670 - -
78 24-106-11cb 01 420419109235101 07-22-76 124LNEY USGS GW 38.0 - - - -
79 24-110-0O1ca 01 420513109504701 04-20-65 124LNEY USGS GW 72.00 - 6,500 - -
80 25-101-22cdb01 420713108514201 11-17-76 124LNEY USGS SP - - 7,395 - -
81 25-106-27bc 02 420644109265101 07-27-76 124LNEY USGS GW 120 - 6,595 - -
82 24-106-15cbc01 420319109250101 07-28-76 124LNEY USGS GW 23.0 - 6,618 - -
83 25-106-27bc 01 420645109263901 07-27-76 124LNEY USGS GW 80.0 - 6,595 - -
84 24-109-20cb 01 420235109482001 05-20-71 124LNEY USGS GW 430 - - - -
85 13-094-23bdc01 ~ 410504107570001  10-17-02  124CDBF USGS  SP ~ - 6,282 37 599
86 12-095-08ccd01 410111108072801 11-05-02 124CDBF USGS GW 150 -- 6,565 1.5 588
87 12-103-01bdb01 410306108574601 11-13-02 124CDBF USGS SP -- -- 8,640 46 625
88 16-099-02bbc01 412345108311501 11-17-02 124CDBF USGS SP - - 7,000 12 586
89 25-101-26dad01 420631108495401 11-18-02 124CDBF USGS SP - - 7,450 22 588
90 26-099-30bcb01 421205108412401 11-17-76 124CDBF USGS SP - - 7,040 - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming—Continued

pH, Specific Hardness,
Dissolved water, conductance, Tempera-  Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, uS/cm air, water, mg/L as filtered, filtered,
(plate 2) Local identifier Sampled mg/L* saturation std units 25 deg C* deg C* degC CaC034 mg/L mg/L
61 18-097-24cba01 10-28-76 - - 7.2 2,200 - 7.0 480 81.0 67.0
62 20-109-18a 01 04-13-62 - - 10.0 50,700 - 9.0 19 .00 4.60
63 18-110-02 01 10-05-59 - - 9.7 53,600 - - 11 .00 2.70
64 24-107-11dac01 10-15-77 - - 7.5 1,900 - 8.0 900 240 72.0
65 12-110-06ad 01 06-14-66 - - 8.9 1,020 - 11.5 2 .00 .60
66 14-094-18bbb01 11-16-76 - - 8.0 3,900 - 6.0 220 46.0 26.0
67 25-106-28aac01 06-08-66 - - 8.1 1,530 - 9.0 440 130 32.0
68 25-106-27bc 04 07-27-76 - - 10.0 6,000 - 20.0 9 1.80 1.10
69 26-101-33baa0ll 11-17-76 - - 7.6 1,190 - 6.0 210 44.0 24.0
70 18-106-07bad01 10-24-77 -- -- 7.4 1,350 - 8.0 670 110 96.0
71 26-109-05¢cbc01 08-21-76 -- -- -- 4,200 - 8.0 470 43.0 88.0
72 26-106-35aa 01 06-08-66 -- -- 7.9 2,790 - 10.0 1,700 470 120
73 25-105-31cc 01 07-27-76 - - 8.4 1,900 - 14.0 74 20.0 5.90
74 23-109-25bcb01 10-15-77 7.2 - 7.6 7,000 - 15.0 2,400 410 340
75 24-106-10daa 08-11-89 - - 7.7 735 - 8.5 290 64.0 32.0
76 23-107-17bd 01 07-26-76 - - 7.6 8,500 - 12.0 1,200 160 200
77 25-105-31ada01 06-09-66 - - 8.0 3,200 - 9.0 860 210 83.0
78 24-106-11cb 01 07-22-76 - - 7.9 680 - 5.5 270 57.0 30.0
79 24-110-01ca 01 04-20-65 -- -- -- -- -- -- 580 -- --
80 25-101-22¢db01 11-17-76 - - 7.5 2,400 - 9.5 580 130 61.0
81 25-106-27bc 02 07-27-76 -- -- 7.7 1,700 - 15.0 330 92.0 24.0
82 24-106-15cbc01 07-28-76 -- -- 7.7 1,750 - 12.5 540 89.0 77.0
83 25-106-27bc 01 07-27-76 -- -- 8.2 1,800 - 17.0 150 38.0 13.0
84 24-109-20cb 01 05-20-71 - - 10.4 - - - .0 .00 .00
85 13-094-23bdc01 10-17-02 2.0 24 9.1 1,940 15.5 12.5 11 1.86 1.54
86 12-095-08ccd01 11-05-02 1.8 21 7.2 1,500 7.5 10.5 740 197 58.5
87 12-103-01bdb01 11-13-02 6.3 55 7.4 285 .0 1.5 130 34.7 10.4
88 16-099-02bbc01 11-17-02 3 3 7.5 1,160 3.0 7.5 350 72.3 40.3
89 25-101-26dad01 11-18-02 1.0 10 7.7 620 -3.0 5.5 320 87.0 24.1
90 26-099-30bcb01 11-17-76 - - 9.3 1,230 - 8.5 5 1.40 .40
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
61 18-097-24cba01 10-28-76 3.20 7 350 - - -- 18.0 1.80 15.0
62 20-109-18a 01 04-13-62 37.0 2,300 23,000 - - -- 2,300 110 180
63 18-110-02 01 10-05-59 390 2,400 18,000 -- -- - 10,000 41.0 100
64 24-107-11dac01 10-15-77 3.80 2 170 -- -- - 52.0 40 18.0
65 12-110-06ad 01 06-14-66 .50 72 260 -- -- - 43.0 2.70 21.0
66 14-094-18bbb01 11-16-76 2.10 24 820 - - -- 22.0 2.40 12.0
67 25-106-28aac01 06-08-66 2.20 4 170 - - -- 130 .60 12.0
68 25-106-27bc 04 07-27-76 3.40 140 980 - - -- 83.0 14.0 10.0
69 26-101-33baa0l 11-17-76 3.30 6 190 -- -- - 2.3 1.10 17.0
70 18-106-07bad01 10-24-77 1.80 2 91.0 -- -- - 6.2 40 19.0
71 26-109-05¢cbc01 08-21-76 3.40 18 890 - - -- 64.0 2.30 19.0
72 26-106-35aa 01 06-08-66 6.00 1 99.0 - - -- 10.0 1.00 14.0
73 25-105-31cc 01 07-27-76 1.20 17 330 - - -- 75.0 .30 10.0
74 23-109-25bcb01 10-15-77 9.20 12 1,300 - - -- 90.0 3.10 19.0
75 24-106-10daa 08-11-89 1.00 2 65.0 -- -- - 43.0 40 18.0
76 23-107-17bd 01 07-26-76 3.10 14 1,100 - - - 67.0 1.80 12.0
77 25-105-31ada01 06-09-66 2.00 7 480 - - -- 39.0 1.00 14.0
78 24-106-11cb 01 07-22-76 1.60 2 60.0 - - -- 36.0 .30 18.0
79 24-110-01ca 01 04-20-65 - 27 - - - -- -- 8.80 -
80 25-101-22¢db01 11-17-76 3.50 7 390 -- -- - 6.9 1.00 13.0
81 25-106-27bc 02 07-27-76 2.10 4 160 - - - 38.0 .30 12.0
82 24-106-15cbc01 07-28-76 2.00 2 99.0 - - - 64.0 .60 20.0
83 25-106-27bc 01 07-27-76 1.10 240 - - -- 53.0 .30 11.0
84 24-109-20cb 01 05-20-71 - - - - - - 100 - -
85 13-094-23bdc01 10-17-02 94 61 462 E533 483 .03 11.0 2.62 10.8
86 12-095-08ccd01 11-05-02 7.70 1 63.1 283 372 .09 4.90 .20 65.1
87 12-103-01bdb01 11-13-02 74 3 7.71 El41 140 <.02 3.94 <.17 15.7
88 16-0999-02bbc01 11-17-02 94 3 147 291 288 .04 5.09 33 16.8
89 25-101-26dad01 11-18-02 1.55 .5 20.2 251 282 <.02 93 21 11.9
90 26-099-30bcb01 11-17-76 .70 58 300 - - -- 10.0 4.50 6.90
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents  deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L fitered mg/L  mg/L as N4 mg/Las N mg/Las N mg/Las N mg/L as p4 ug/L4
61 18-097-24cba01 10-28-76 790 1,570 - - - .020 - .010 --
62 20-109-18a 01 04-13-62 59.0 53,700 - -- .00 - - - --
63 18-110-02 01 10-05-59 700 45,200 - -- .18 -- - - -
64 24-107-11dac01 10-15-77 880 1,590 - .040 -- 2.50 - <.010 -
65 12-110-06ad 01 06-14-66 65.0 666 - -- .02 - - - -
66 14-094-18bbb01 11-16-76 1,500 2,750 - - - .040 - .010 -
67 25-106-28aac01 06-08-66 460 1,030 - -- 1.50 -- - - -
68 25-106-27bc 04 07-27-76 150 2,350 - - - .010 - <.010 --
69 26-101-33baa01 11-17-76 310 773 - - - .020 - .010 --
70 18-106-07bad01 10-24-77 360 982 - .010 -- 410 - <.010 -
71 26-109-05¢cbc01 08-21-76 1,700 3,130 - - - .020 - .020 -
72 26-106-35aa 01 06-08-66 1,700 2,510 - - .68 - - - -
73 25-105-31cc 01 07-27-76 500 1,050 - - - 110 - .030 --
74 23-109-25bcb01 10-15-77 4,400 6,790 - .070 - .010 - <.010 --
75 24-106-10daa 08-11-89 130 500 - - - 4.60 - - --
76 23-107-17bd 01 07-26-76 2,900 4,680 - - - 420 - .010 -
77 25-105-31ada01 06-09-66 1,600 2,550 - - .00 - - - -
78 24-106-11cb 01 07-22-76 75.0 490 - - - 19.0 - .080 -
79 24-110-01ca 01 04-20-65 - 5,030 5,160 - - - - - -
80 25-101-22c¢db01 11-17-76 930 1,810 - - - .100 - .010 --
81 25-106-27bc 02 07-27-76 380 851 - - - 1.60 - <.010 -
82 24-106-15cbc01 07-28-76 240 843 - - - 1.80 - .030 -
83 25-106-27bc 01 07-27-76 350 839 - - - 730 - .010 -
84 24-109-20cb 01 05-20-71 23.0 26,500 - - - - - - -
85 13-094-23bdc01 10-17-02 372 1,150 1,310 12 - .18 E.005 .04 4
86 12-095-08ccd01 11-05-02 513 1,140 1,230 .04 - <.06 <.008 E.01 <2
87 12-103-01bdb01 11-13-02 5.8 165 163 .06 - .29 <.008 E.01 <2
88 16-099-02bbc01 11-17-02 317 773 778 <.04 - 13 <.008 E.01 <2
89 25-101-26dad01 11-18-02 71.0 388 395 <.04 - .16 <.008 <.02 <2
90 26-099-30bcb01 11-17-76 170 767 - - - .040 - .030 --
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L vg/L pg/L ug/L ua/L ua/L pg/L ua/L
61 18-097-24cbal1 10-28-76 - - - - 260 - - - .
62 20-109-18a 01 04-13-62 - - - - - - - - -
63 18-110-02 01 10-05-59 -- - - - 31,000 - - - -
64 24-107-11dac01 10-15-77 - - - - 200 - - - -
65 12-110-06ad 01 06-14-66 - - - - 390 - - - -
66 14-094-18bbb01 11-16-76 - - - - 390 - - - -
67 25-106-28aac01 06-08-66 -- - - -- 190 - - - -
68 25-106-27bc 04 07-27-76 - - - - 4,800 - - - _
69 26-101-33baa0l 11-17-76 -- - - -- 120 - - - -
70 18-106-07bad01 10-24-77 - - - - 120 - - - -
71 26-109-05¢cbc01 08-21-76 - - - - 570 - - - -
72 26-106-35aa 01 06-08-66 - - - - 200 - - . -
73 25-105-31cc 01 07-27-76 - - - - 590 - - - -
74 23-109-25bcb01 10-15-77 -- - - - 1,100 - - - -
75 24-106-10daa 08-11-89 - - - - - - - - -
76 23-107-17bd 01 07-26-76 - - - - 880 - - - -
77 25-105-31ada01 06-09-66 -- - - - 580 - - . -
78 24-106-11cb 01 07-22-76 - - - - 110 - - . -
79 24-110-01ca 01 04-20-65 - - - - 100 - - . -
80 25-101-22cdb01 11-17-76 - - - - 280 - - - -
81 25-106-27bc 02 07-27-76 - - - - 250 - - - -
82 24-106-15¢cbc01 07-28-76 - - - - 300 - - - -
83 25-106-27bc 01 07-27-76 - - - - 330 - - - -
84 24-109-20cb 01 05-20-71 - - - - 140,000 - - - -
85 13-094-23bdc01 10-17-02 <.30 7 9 <.06 397 E.02 <.8 E.01 2.5
86 12-095-08ccd01 11-05-02 <.30 .6 15 <.06 53 E.03 <.8 .38 3.2
87 12-103-01bdb01 11-13-02 <.30 3 33 <.06 E6 <.04 <.8 .14 3
88 16-099-02bbc01 11-17-02 <.30 5 20 <.06 83 E.02 <.8 11 1.0
89 25-101-26dad01 11-18-02 <.30 3 87 <.06 37 <.04 <.8 .15 .6
90 26-099-30bcb01 11-17-76 - - - - 370 - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ug/L pg/L pg/L pg/L pa/L pg/L pg/L ug/L pg/L
61 18-097-24cba01 10-28-76 30 - - 20 - - - - -
62 20-109-18a 01 04-13-62 -- -- - - - - - - -
63 18-110-02 01 10-05-59 -- -- - - - - - - -
64 24-107-11dac01 10-15-77 20 - - M - - - - -
65 12-110-06ad 01 06-14-66 - -- - - - - - - -
66 14-094-18bbb01 11-16-76 60 - -- <10 - - - - -
67 25-106-28aac01 06-08-66 - -- - - - - - - -
68 25-106-27bc 04 07-27-76 80 - - <10 - - - - -
69 26-101-33baa0l 11-17-76 50 - - <10 - - - - -
70 18-106-07bad01 10-24-77 30 - - 20 - -- - - -
71 26-109-05¢cbc01 08-21-76 140 - - <10 - - - - -
72 26-106-35aa 01 06-08-66 - - - - - - - . .
73 25-105-31cc 01 07-27-76 60 - - 30 - - - - -
74 23-109-25bcb01 10-15-77 30 - - 120 - - - - -
75 24-106-10daa 08-11-89 - - . - - - <5 - -
76 23-107-17bd 01 07-26-76 30 - - 450 - - - - -
77 25-105-31ada01 06-09-66 - -- - - - - - - .
78 24-106-11cb 01 07-22-76 40 - -- <10 - - - - -
79 24-110-0lca 01 04-20-65 - -- - - - - - - .
80 25-101-22cdb01 11-17-76 100 - - <10 - - - - -
81 25-106-27bc 02 07-27-76 90 - - <10 - - - - -
82 24-106-15¢cbc01 07-28-76 60 - -- 250 -- - - - -
83 25-106-27bc 01 07-27-76 70 -- -- 20 - - - - -
84 24-109-20cb 01 05-20-71 - - - - - - - . -
85 13-094-23bdc01 10-17-02 <30 <.08 54.6 1.2 6.6 .10 6 <20 116
86 12-095-08ccd01 11-05-02 945 <.08 69.9 111 6.8 7.48 <.5 <.20 2,210
87 12-103-01bdb01 11-13-02 <10 <.08 1.1 31.7 <3 1.60 <.5 <.20 111
88 16-099-02bbc01 11-17-02 <10 <.08 249 E.2 8.0 2.50 7 <.20 504
89 25-101-26dad01 11-18-02 <10 <.08 18.5 <2 1.9 3.49 E.5 <.20 592
90 26-099-30bcb01 11-17-76 60 - - <10 - - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta
radioactivity radioactivity, Ra*-226 Uranium
Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn4-222, natural,
Map water, water, water, filtered, filtered, filtered, water, water, water,
number Date filtered, filtered, filtered, Th4-230, Cs4-137, radonmethod filtered, unfiltered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L pa/L pCi/L* pCi/L pCi/L pCi/L pCi/L pg/L
61 18-097-24cba01 10-28-76 -- - - - - - - _ -
62 20-109-18a 01 04-13-62 - - - - - - - . -
63 18-110-02 01 10-05-59 - - - - - - - . -
64 24-107-11dac01 10-15-77 - - - - - - - . -
65 12-110-06ad 01 06-14-66 - - - - - - - . -
66 14-094-18bbb01 11-16-76 -- - - -- - - - - .
67 25-106-28aac01 06-08-66 - - - - - - - . -
68 25-106-27bc 04 07-27-76 - - - - - - - . -
69 26-101-33baa0l 11-17-76 - - - - - - - . -
70 18-106-07bad01 10-24-77 - - - - <32 08 - - 43
71 26-109-05¢bc01 08-21-76 - -- - -- - - - - .
72 26-106-35aa 01 06-08-66 - - - - - - - . .
73 25-105-31cc 01 07-27-76 - - - - - - - . -
74 23-109-25bcb01 10-15-77 - - -- - <20.0 .10 - - 19.0
75 24-106-10daa 08-11-89 - - - - - - - _ -
76 23-107-17bd 01 07-26-76 - - - - - - - . .
77 25-105-31ada01 06-09-66 - - - - - - - . .
78 24-106-11cb 01 07-22-76 - - - - - - - - .
79 24-110-01ca 01 04-20-65 - - - - - - - . -
80 25-101-22cdb01 11-17-76 - - - - - - - . -
81 25-106-27bc 02 07-27-76 -- -- - - - - - . -
82 24-106-15¢cbc01 07-28-76 - -- - -- - - - - .
83 25-106-27bc 01 07-27-76 - - - - - - - . .
84 24-109-20cb 01 05-20-71 - - - - - - - . .
85 13-094-23bdc01 10-17-02 E.03 .5 2 - - - - 1,060 52
86 12-095-08ccd01 11-05-02 E.02 3.1 168 -- -- - -- 230 .67
87 12-103-01bdb01 11-13-02 <.04 1.5 64 - - - - - 1.27
88 16-099-02bbc01 11-17-02 E.03 2.0 M -- -- - -- 1,150 4.00
89 25-101-26dad01 11-18-02 <.04 2 1 -- -- - -- 610 3.85
90 26-099-30bcb01 11-17-76 -- -- - -- - - - - .
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Appendix 6. Physicalproperties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depth to Altitude of
Map well, water level, land Barometric
number Date feethelow feetbelow  surface, Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*
91 26-106-33ca 01 421055109271201 07-29-76 124CDBF USGS GW 1,100 -- 6,675 -- --
92 25-106-04dca0l 420951109272901 08-23-76 124CDBF USGS GW 1,063 -- 6,662 -- -
93 13-103-27dca01 410423108593801 11-02-76 124CDBF USGS SP -- -- 8,136 -- -
94 25-101-35aaa01 420608108494801 11-17-76 124CDBF USGS SP -- -- 7,450 -- --
95 26-097-32dcb01 421042108254001 06-05-76 124CDBF USGS SP -- -- -- -- --
96 25-106-02bbb01 421034109254101 08-21-76 124CDBF USGS GW 860 -- 6,635 -- --
97 13-103-36¢cbc01 410308108572701 11-03-76 124CDBF USGS SP -- -- 8,375 -- -
98 13-102-29bcb01 410452108551001 11-03-76 124CDBF USGS SP -- -- 7,922 -- -
99 13-103-23dbc01 410520108583201 07-10-76 124CDBF USGS SP -- -- 7,980 -- -
100 13-102-29dcc01 410418108551501 11-03-76 124CDBF USGS SP - - 7,758 - -
101 25-106-04cbb01 420915109281101 08-23-76 124CDBF USGS GW 986 - 6,655 -- -
102 13-102-19ccc01 410507108564801 11-03-76 124CDBF USGS SP - - - - -
103 13-103-34baa01 410414108595501 11-02-76 124CDBF USGS SP -- -- 8,360 -- --
104 25-098-18bac01 420847108341601 11-17-76 124CDBF USGS SP -- -- 6,368 -- --
105 25-106-12 01 420915109240501 03-15-61 124CDBF USGS GW 800 -- -- -- --
106 20-094-17adb01 414249108004001 10-09-02 124WSTC USGS GW 800 -- 6,711 -- 595
107 22-094-21cca0l 415137108023601 10-09-02 124WSTC USGS GW 1,040 -- 6,865 -- 591
108 22-098-16ddb01 415230108293901 10-09-02 124WSTC USGS GW 600 -- 6,605 -- 591
109 12-094-11cad01 410121107565001 10-22-02 124WSTC USGS GW 156 132.09 6,414 1.8 596
110 25-102-15¢dc01 420811108584001 11-18-02 124WSTC USGS SP -- -- 7,140 .16 588
111 14-104-31acc01 410905109100501 11-19-02 124WSTC USGS SP - - 7,350 46 585
112 23-096-18ccb01 415740108185701 09-13-02 124WSTC USGS GW 100 - 6,602 .30 595
113 20-094-30dcc01 414028108020001 09-09-02 124WSTC USGS GW 400 83.10 6,731 .50 598
114 20-093-20ab 01 414205107535501 08- -63 124WSTC USGS GW 1,200 -- -- -- --
115 21-099-27 01 414550108355001 07-26-58 124WSTC USGS GW -- -- -- -- --
116 14-101-30ba 01 411016108490001 09-28-63 124WSTC USGS GW 145 -- 7,100 -- --
117 15-109-10acc01 411749109405901 07-14-68 124WSTC USGS GW 2,420 -- 6,215 -- --
118 25-106-20dda01 420716109281601 07-28-76 124WSTC USGS GW 1,620 -- 6,618 -- --
119 20-097-03aa 01 414420108184501 08-18-64 124WSTC USGS GW 1,910 -- -- -- --
120 13-104-05aba01 410832109084401 11-01-76 124WSTC USGS GW 1,000 -- 7,405 -- -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

pH, Specific Hardness,
Dissolved water, conductance, Tempera- Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, uS/cm air, water, mg/L as filtered, filtered,
(plate2)  Localidentifier ~ Sampled mg/L* saturation  std units 25 deg C* deg C* deg C CaC03* mg/L mg/L
91 26-106-33ca 01 07-29-76 - - 9.6 1,800 - 14.0 4 1.00 .30
92 25-106-04dca01 08-23-76 - - 9.2 950 - 16.0 3 .80 .30
93 13-103-27dca01 11-02-76 -- -- 7.7 430 - 6.0 180 41.0 19.0
94 25-101-35aaa01 11-17-76 -- -- 8.2 900 - 2.5 460 110 44.0
95 26-097-32dcb01 06-05-76 -- -- 8.9 595 - 7.6 24 9.00 40
96 25-106-02bbb01 08-21-76 - - 94 1,600 - 14.5 2 .50 .30
97 13-103-36¢bc01 11-03-76 - - 7.7 440 - 7.5 180 37.0 21.0
98 13-102-29bcb01 11-03-76 - - 7.7 380 - 6.5 140 33.0 14.0
99 13-103-23dbc01 07-10-76 - - 8.0 440 - 12.0 180 36.0 22.0
100 13-102-29dcc01 11-03-76 - - 7.8 370 - 7.0 160 31.0 19.0
101 25-106-04cbb01 08-23-76 - - 9.3 1,050 - 10.5 4 1.20 .30
102 13-102-19¢ccc01 11-03-76 - - 7.7 555 - 6.5 200 40.0 24.0
103 13-103-34baa01 11-02-76 - - 7.6 500 - 5.0 210 48.0 22.0
104 25-098-18bac01 11-17-76 - - 8.7 - - 8.5 23 6.90 1.50
105 25-106-12 01 03-15-61 -- -- 8.8 -- - - 7 3.00 .00
106 20-094-17adb01 10-09-02 -- -- 7.6 3,560 8.0 11.0 530 139 42.5
107 22-094-21cca01 10-09-02 -- -- 8.2 729 14.0 15.0 11 3.14 .621
108 22-098-16ddb01 10-09-02 - - 9.0 1,500 16.5 10.5 5 1.21 459
109 12-094-11cadO1 10-22-02 .1 1 7.0 3,890 9.0 14.0 2,300 435 296
110 25-102-15¢dc01 11-18-02 6.4 65 6.8 1,060 5 5.0 470 97.9 55.1
111 14-104-31acc01 11-19-02 1.1 12 7.7 456 2.0 8.5 220 52.7 22.3
112 23-096-18ccb01 09-13-02 1 1 7.8 3,270 22.0 9.0 420 67.4 59.6
113 20-094-30dcc01 09-09-02 4 5 8.2 2,550 20.5 10.5 120 335 7.74
114 20-093-20ab 01 08- -63 - - 7.8 1,480 - 14.0 97 27.0 7.20
115 21-099-27 01 07-26-58 - - 8.5 1,300 - 9.5 16 4.00 1.50
116 14-101-30ba 01 09-28-63 -- -- 7.4 2,780 - - 1,600 380 160
117 15-109-10acc01 07-14-68 -- -- 8.3 11,200 - 28.0 130 39.0 8.60
118 25-106-20dda01 07-28-76 -- -- 9.4 1,250 - 17.0 3 .90 .30
119 20-097-03aa 01 08-18-64 - - 8.4 1,140 - 18.0 8 2.70 .40
120 13-104-05aba01 11-01-76 - - - - - 9.0 330 72.0 36.0
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
91 26-106-33ca 01 07-29-76 1.30 88 390 - - -- 80.0 14.0 10.0
92 25-106-04dca01 08-23-76 .70 51 210 - - -- 25.0 6.30 7.80
93 13-103-27dca01 11-02-76 2.10 .8 26.0 -- -- - 12.0 .30 29.0
94 25-101-35aaa01 11-17-76 1.90 . 20.0 -- -- - 9 .30 12.0
95 26-097-32dcb01 06-05-76 1.10 12 130 -- -- - 6.3 .20 5.90
96 25-106-02bbb01 08-21-76 1.30 100 380 - - -- 74.0 13.0 11.0
97 13-103-36¢bc01 11-03-76 1.20 9 27.0 - - -- 4.6 .10 20.0
98 13-102-29bcb01 11-03-76 .70 9 24.0 - - -- 3.9 .10 24.0
99 13-103-23dbc01 07-10-76 1.40 1 33.0 -- -- - 3.2 .10 19.0
100 13-102-29dcc01 11-03-76 .80 1 31.0 -- -- - 3.3 .10 19.0
101 25-106-04cbb01 08-23-76 .90 51 240 - - - 36.0 7.70 2.00
102 13-102-19¢ccc01 11-03-76 1.40 1 46.0 - - -- 4.4 .10 19.0
103 13-103-34baa0ll 11-02-76 2.50 1 32.0 - - -- 3.7 .30 28.0
104 25-098-18bac01 11-17-76 3.60 30 330 - - -- 12.0 1.10 6.50
105 25-106-12 01 03-15-61 -- - - -- -- - 25.0 - -
106 20-094-17adb01 10-09-02 4.84 14 715 E131 131 25 59.7 28 7.83
107 22-094-21ccall 10-09-02 1.25 25 183 E381 359 .16 22.9 1.27 8.61
108 22-098-16ddb01 10-09-02 5.10 77 393 ES853 814 .08 20.2 5.20 7.27
109 12-094-11cad01 10-22-02 12.1 2 227 E273 365 .07 12.2 2.48 13.8
110 25-102-15¢dc01 11-18-02 2.92 1 70.9 273 314 .03 5.58 .35 12.2
111 14-104-31acc01 11-19-02 2.19 4 13.9 189 210 .04 3.84 25 15.7
112 23-096-18ccb01 09-13-02 4.31 13 614 318 313 .14 27.9 41 7.30
113 20-094-30dcc01 09-09-02 2.76 19 475 137 221 44 235 .63 6.62
114 20-093-20ab 01 08- -63 2.70 14 310 - - -- 15.0 .60 11.0
115 21-099-27 01 07-26-58 - - - - - - 8.0 .90 7.30
116 14-101-30ba 01 09-28-63 9.20 2 150 - - -- 16.0 40 13.0
117 15-109-10acc01 07-14-68 12.0 94 2,500 - - - 3,300 - 12.0
118 25-106-20dda01 07-28-76 .70 61 260 - - - 30.0 8.80 10.0
119 20-097-03aa 01 08-18-64 1.40 44 290 - - -- 12.0 2.70 11.0
120 13-104-05aba01 11-01-76 3.80 4 17.0 - - -- 54 .50 16.0
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L filteredmg/L  mg/LasN* mg/LasN  mg/LasN mg/L as N mg/L as P* pg/L4
91 26-106-33ca 01 07-29-76 13.0 924 - -- -- .030 - .040 -
92 25-106-04dca01 08-23-76 130 558 - -- -- .010 - .030 -
93 13-103-27dca01 11-02-76 20.0 273 - - - .590 -- .060 -
94 25-101-35aaa01 11-17-76 210 579 - - - .330 -- .010 -
95 26-097-32dcb01 06-05-76 130 364 - - - -- -- - -
96 25-106-02bbb01 08-21-76 21.0 922 - -- -- .020 - .060 -
97 13-103-36¢bc01 11-03-76 17.0 264 - -- -- .340 - .030 -
98 13-102-29bcb01 11-03-76 18.0 225 - -- -- 250 - .050 -
99 13-103-23dbc01 07-10-76 22.0 273 - <.010 - .020 -- .030 <100
100 13-102-29dcc01 11-03-76 16.0 241 - - - .360 -- .050 -
101 25-106-04cbb01 08-23-76 59.0 606 - -- -- <.100 - .010 -
102 13-102-19¢ccc01 11-03-76 23.0 320 - -- -- 270 - .040 -
103 13-103-34baa0ll 11-02-76 16.0 316 - -- -- 450 - .040 -
104 25-098-18bac01 11-17-76 430 967 - -- -- .100 - <.010 -
105 25-106-12 01 03-15-61 130 -- - - - -- -- - -
106 20-094-17adb01 10-09-02 1,760 2,820 2,890 3.09 .19 21 .022 <.02 <3
107 22-094-21ccall 10-09-02 1.7 439 455 35 - <.06 <.008 .03 El
108 22-098-16ddb01 10-09-02 E.1 - 948 .62 -- <.06 <.008 11 El
109 12-094-11cad01 10-22-02 2,450 3,730 4,000 51 -- <.06 .008 <.02 <3
110 25-102-15¢dc01 11-18-02 295 730 776 <.04 - E.03 <.008 <.02 7
111 14-104-31acc01 11-19-02 48.9 287 281 .04 - <.06 <.008 <.02 <2
112 23-096-18ccb01 09-13-02 1,330 2,300 2,420 2.19 - <.05 <.008 <.02 <2
113 20-094-30dcc01 09-09-02 658 1,560 1,600 2.31 21 .26 .049 .02 <1
114 20-093-20ab 01 08- -63 430 976 - -- .81 - - - -
115 21-099-27 01 07-26-58 230 830 - -- .84 - - - -
116 14-101-30ba 01 09-28-63 1,500 2,400 - -- 27 -- - - -
117 15-109-10acc01 07-14-68 550 6,590 - -- .07 - - - --
118 25-106-20dda01 07-28-76 78.0 654 - - - .100 - .030 --
119 20-097-03aa 01 08-18-64 5 698 - - .00 -- - - -
120 13-104-05aba01 11-01-76 130 413 - -- -- .040 - .030 -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L vg/L pa/L pg/L pg/L pg/L pa/L pg/L
91 26-106-33ca 01 07-29-76 - - - - 1,600 - - - -
92 25-106-04dca01 08-23-76 - - - - 390 - - - -
93 13-103-27dca01 11-02-76 - - - - 30 - - - -
94 25-101-35aaa01 11-17-76 -- - - - 50 - - - -
95 26-097-32dcb01 06-05-76 -- - - - 30 - - - -
96 25-106-02bbb01 08-21-76 - - - - 1,600 - - - -
97 13-103-36¢bc01 11-03-76 - - - -- <20 - - - -
98 13-102-29bcb01 11-03-76 - - - -- <20 - - - -
99 13-103-23dbc01 07-10-76 - 2.0 - <10 40 U <20 - U
100 13-102-29dcc01 11-03-76 -- - -- - <20 - - - -
101 25-106-04cbb01 08-23-76 - - - - 520 - - - -
102 13-102-19¢ccc01 11-03-76 - - - -- 50 - - - -
103 13-103-34baa0l 11-02-76 - - - - 50 - - - -
104 25-098-18bac01 11-17-76 - - - - 80 - - - -
105 25-106-12 01 03-15-61 - - - - - — - - -
106 20-094-17adb01 10-09-02 <.60 .8 13 <.12 44 <.07 <.8 .53 4.8
107 22-094-21ccall 10-09-02 <.30 <.3 106 <.06 46 <.04 <.8 .02 <.2
108 22-098-16ddb01 10-09-02 <.30 <3 106 <.06 101 <.04 <.8 .02 <2
109 12-094-11cad01 10-22-02 <.60 6.5 7 <12 100 <.07 <.8 .66 8.9
110 25-102-15¢dc01 11-18-02 <.30 3 16 <.06 44 .06 <.8 .16 .8
111 14-104-31acc01 11-19-02 <.30 5 35 <.06 35 <.04 <.8 .09 2
112 23-096-18ccb01 09-13-02 E.09 5 4 <.10 73 <.07 <.8 13 4.1
113 20-094-30dcc01 09-09-02 E.04 <.2 17 <.06 40 <.04 <.8 .06 2.1
114 20-093-20ab 01 08- -63 - - -- - 90 - - - -
115 21-099-27 01 07-26-58 - - - - - - - . -
116 14-101-30ba 01 09-28-63 - - - - 1,000 - - - -
117 15-109-10acc01 07-14-68 - - - - 330 - - - -
118 25-106-20dda01 07-28-76 - - - - 580 - - - -
119 20-097-03aa 01 08-18-64 - - - - 120 - - - -
120 13-104-05aba01 11-01-76 -- - - - 50 - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,

Map water, water, water, water, water, water, water, water, water,

number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ng/L ng/L na/L na/L ng/L ng/L na/L ng/L na/L
91 26-106-33ca 01 07-29-76 30 -- -- <10 - - - - -
92 25-106-04dca01 08-23-76 40 -- -- <10 - - - - -
93 13-103-27dca01 11-02-76 <10 -- -- <10 - - - - -
94 25-101-35aaa01 11-17-76 60 - -- <10 - - - - -
95 26-097-32dcb01 06-05-76 280 - - - - - - - -
96 25-106-02bbb01 08-21-76 20 - -- <10 - - - - -
97 13-103-36¢bc01 11-03-76 <10 - - <10 - - - - -
98 13-102-29bcb01 11-03-76 <10 - - <10 - - - - -
99 13-103-23dbc01 07-10-76 30 U <10 20 2 U 1 - -
100 13-102-29dcc01 11-03-76 <10 - - <10 - - - - -
101 25-106-04cbb01 08-23-76 190 - - 20 - - - - -
102 13-102-19¢cc01 11-03-76 <10 - - <10 -- - - - -
103 13-103-34baa01 11-02-76 <10 -- -- <10 - - - - -
104 25-098-18bac01 11-17-76 280 -- -- 20 - -- - - -
105 25-106-12 01 03-15-61 - -- - - - - - - .
106 20-094-17adb01 10-09-02 261 <.16 752 403 1.0 6.00 <1.0 <.40 3,880
107 22-094-21ccall 10-09-02 41 <.08 9.8 11.6 2.1 12 <.5 <.20 202
108 22-098-16ddb01 10-09-02 52 <.08 7.2 2.4 2.4 .06 <.5 <.20 102
109 12-094-11cad01 10-22-02 46,000 <.16 170 713 5.6 9.57 1.2 1 6,870
110 25-102-15¢dc01 11-18-02 <10 E.06 46.0 <2 20.9 3.80 1.6 <.20 1,510
111 14-104-31acc01 11-19-02 197 .08 17.9 9.5 4.9 1.84 <.5 <.20 546
112 23-096-18ccb01 09-13-02 693 <.20 80.5 33.7 7.6 2.25 1.0 <2 3,830
113 20-094-30dcc01 09-09-02 31 .10 56.4 63.6 2.6 1.04 <3 <1 954
114 20-093-20ab 01 08- -63 - - - - - - - - -
115 21-099-27 01 07-26-58 - - - - - - - - -
116 14-101-30ba 01 09-28-63 - - - - - - - - -
117 15-109-10acc01 07-14-68 - - - - - - - - -
118 25-106-20dda01 07-28-76 100 - - <10 - - - - -
119 20-097-03aa 01 08-18-64 - - - - - - - - -
120 13-104-05aba01 11-01-76 410 -- -- 20 - -- - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta
radioactivity radioactivity, Ra*-226 Uranium
Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn*-222, natural,
Map water, water, water, filtered, filtered, filtered, water, water, water,
number Date filtered, filtered, filtered, Th4-230, Cs4-137, radonmethod  filtered, unfiltered, filtered,
(plate 2) Local identifier Sampled pa/L ng/L pa/L pCi/L* pCi/L pCi/L pCi/L pCi/L ng/L
91 26-106-33ca 01 07-29-76 - - - - - - - . -
92 25-106-04dca01 08-23-76 - - - - - - - - .
93 13-103-27dca01 11-02-76 - - - - - - - - .
94 25-101-35aaa01 11-17-76 - - - - - - - - _
95 26-097-32dcb01 06-05-76 - -- -- -- 2.1 .07 -- -- --
96 25-106-02bbb01 08-21-76 - - - - - - - - .
97 13-103-36cbc01 11-03-76 - - - - - - - - -
98 13-102-29bcb01 11-03-76 - - - - - - - - .
99 13-103-23dbc01 07-10-76 - 6.0 U - - - - - .
100 13-102-29dcc01 11-03-76 - - - - - - - - .
101 25-106-04cbb01 08-23-76 - - - - - - - - .
102 13-102-19ccc01 11-03-76 - - - - - - - - .
103 13-103-34baa01 11-02-76 - - - - - - - - .
104 25-098-18bac01 11-17-76 - - - - - - - - .
105 25-106-12 01 03-15-61 - - - - - - - - -
106 20-094-17adb01 10-09-02 <.08 <3 5 -- - -- -- - 13
107 22-094-21cca01 10-09-02 <.04 3 <1 - - - - - E.02
108 22-098-16ddb01 10-09-02 <.04 v <1 - - -- - - .03
109 12-094-11cad01 10-22-02 <.08 2.8 102 21 30 2.35 4 160 .59
110 25-102-15¢dc01 11-18-02 <.04 1 - - - - - 4.01
111 14-104-31acc01 11-19-02 E.03 <.1 2 - - - - 670 .49
112 23-096-18ccb01 09-13-02 <.08 1.9 4 - - - - 3,660 1.07
113 20-094-30dccO1 09-09-02 <.04 <2 160 6.2 114 - M 360 .10
114 20-093-20ab 01 08- -63 - - - - - - - - -
115 21-099-27 01 07-26-58 - - - - - - - - -
116 14-101-30ba 01 09-28-63 -- - - - - - - - .
117 15-109-10acc01 07-14-68 - -- - -- - - - . .
118 25-106-20dda01 07-28-76 - - - - - - - - .
119 20-097-03aa 01 08-18-64 - - - - - - - - .
120 13-104-05aba01 11-01-76 - - - - - - - - .
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Appendix 6. Physicalproperties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depth to Altitude of
Map well, water level, land Barometric
number Date feethelow feetbelow  surface, Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*
121 20-092-11acc01 414335107431501 04-25-66 124WSTC USGS GW 69 - 7,010 - -
122 23-096-24¢ 01 415645108131501 10-01-63 124WSTC USGS GW 2,250 - - - -
123 18-105-07bab01 413339109181401 07-16-58 124WSTC USGS GW 158 -- 6,260 -- -
124 26-103-30cdd01 421134109090401 07-25-76 124WSTC USGS GW 1,000 -- 6,880 - -
125 24-109-20cb 02 420235109482002 05-23-71 124WSTC USGS GW 3,203 - - - -
126 24-109-09abd01 420436109463801 04-28-66 124WSTC USGS GW 1,500 - 6,593 - -
127 12-101-03cab01 410245108462201 09-28-63 124WSTC USGS GW 881 - - - -
128 24-106-15bbb01 420350109250301 07-29-76 124WSTC USGS GW 1,250 - 6,622 - -
129 22-093-28b 01 415110107554001 05-21-63 124WSTC USGS GW 105 - - - -
130 23-108-13bdd01 415817109361001 01-29-76 124WSTC USGS GW - - - - -
131 23-100-28cc 01 415606108441700 04-19-75 124WSTC USGS GW 1,500 - - - -
132 14-104-29cab01 410920109091301 10-31-76 124WSTC USGS SP - - 8,080 - -
133 19-098-12 01 413820108235001 07-27-58 124WSTC USGS GW 300 -- -- -- -
134 26-102-14cbc01 421328108574201 11-17-76 124WSTC USGS SP - - 7,151 - -
135 12-109-14 01 410115109400001 05-24-59 124WSTC USGS SP -- -- -- -- -
136 15-108-28cbb01 411506109355001 10-21-63 124WSTC USGS GW 2,218 -- 6,155 -- -
137 16-107-22dd 01 412105109270501 09-20-63 124WSTC USGS GW 990 - - - -
138 22-100-18aad01 415307108454301 10-29-76 124WSTC USGS SP - - 6,745 - -
139 19-097-13 01 413725108170001 07-28-58 124WSTC USGS GW 500 - - - -
140 15-108-28c 01 411445109353001 10-21-63 124WSTC USGS GW 2,218 - - - -
141 26-104-04cda01 421506109134201 10-22-65 124WSTC USGS GW 427 - 6,842 - -
142 14-104-30dac01 410941109094901 10-31-76 124WSTC USGS SP - - 7,485 - -
143 14-100-17 01 411123108414301 11-04-76 124WSTC USGS SP - - - - -
144 24-098-21cd 01 420210108300001 06-20-64 124WSTC USGS GW 52 - - - -
145 19-097-02 01 413910108180001 07-28-58 124WSTC USGS GW 300 -- -- -- -
146 19-096-18 01 413720108160001 07-28-58 124WSTC USGS GW 1,060 -- -- -- -
147 19-105-32dac01 413450109163001 10-08-64 124WSTC USGS GW 190 -- 6,312 -- -
148 23-096-25bba02 415638108125801 05-20-76 124WSTC USGS GW 2,250 - 6,540 - -
149 23-102-32b 01 415550108592501 09-30-63 124WSTC USGS GW 108 - - - -
150 13-105-24ccd01 410511109114001 10-30-76 124WSTC USGS SP - - 6,845 - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

pH, Specific Hardness,
Dissolved water, conductance, Tempera- Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, puS/cm air, water, mg/L as filtered, filtered,
(plate 2) Local identifier Sampled mg/L4 saturation std units 25 deg ct deg ct degC CaCOs4 mg/L mg/L
121 20-092-11acc01 04-25-66 - - 7.6 4,710 - 9.5 2,000 360 260
122 23-096-24c 01 10-01-63 - - 7.6 1,750 - 23.5 9 3.40 .10
123 18-105-07bab01 07-16-58 - - 8.1 1,760 - 10.5 25 5.60 2.70
124 26-103-30cdd0l  07-25-76 - - 8.3 2,000 - 7.0 69 9.60 11.0
125 24-109-20cb 02 05-23-71 - - 9.5 - - - 33 10.0 2.00
126 24-109-09abd01 04-28-66 -- -- 9.3 1,270 - 16.0 .0 .00 .00
127 12-101-03cab01 09-28-63 -- -- 8.2 1,940 - - 10 2.70 .90
128 24-106-15bbb01 07-29-76 -- -- 9.6 1,500 - 16.5 6 1.00 .80
129 22-093-28b 01 05-21-63 - - 7.4 2,330 - 10.0 570 190 23.0
130 23-108-13bdd01 01-29-76 - - - 1,150 - 18.0 11 1.70 1.60
131 23-100-28cc 01 04-19-75 - - 8.7 2,070 - - 12 2.10 1.70
132 14-104-29cab01 10-31-76 - - 7.6 490 - 7.5 270 74.0 20.0
133 19-098-12 01 07-27-58 - - 7.4 791 - 14.0 230 43.0 29.0
134 26-102-14cbc01 11-17-76 - - 8.0 790 - 6.0 150 33.0 17.0
135 12-109-14 01 05-24-59 - - 8.1 841 - - 300 35.0 53.0
136 15-108-28cbb01 10-21-63 - - 8.4 2,660 - 26.1 5 1.80 .10
137 16-107-22dd 01 09-20-63 - - 8.8 1,710 - 16.0 4 1.60 .10
138 22-100-18aad01 10-29-76 -- -- 9.2 1,710 - 7.0 22 5.30 2.20
139 19-097-13 01 07-28-58 -- -- 7.6 2,310 - 9.0 120 31.0 11.0
140 15-108-28c 01 10-21-63 - - 8.4 2,660 - 26.0 5 1.80 .10
141 26-104-04cda01 10-22-65 - - 8.9 772 - 10.5 .0 .00 .00
142 14-104-30dac01 10-31-76 - - 8.1 - - 6.5 740 170 77.0
143 14-100-17 01 11-04-76 - - 7.7 620 - 6.0 310 54.0 42.0
144 24-098-21cd 01 06-20-64 - - 8.2 1,630 - 9.0 42 6.80 6.10
145 19-097-02 01 07-28-58 - - 7.1 3,060 - 11.0 670 76.0 120
146 19-096-18 01 07-28-58 - - 7.4 1,570 - 14.0 96 24.0 8.80
147 19-105-32dac01 10-08-64 - - 7.2 1,880 - 17.8 220 39.0 30.0
148 23-096-25bba02 05-20-76 - 8.4 1,850 - 23.5 12 3.60 .70
149 23-102-32b 01 09-30-63 -- -- 7.1 1,110 - 8.0 620 160 51.0
150 13-105-24ccdO1 10-30-76 -- -- 7.4 3,000 - 10.0 1,200 140 210
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

8hl

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
121 20-092-11acc01 04-25-66 7.00 6 580 - - -- 250 3.50 9.70
122 23-096-24¢ 01 10-01-63 3.40 67 460 - - -- 53.0 5.50 13.0
123 18-105-07bab01 07-16-58 -- - - -- -- - 18.0 - 7.90
124 26-103-30cdd01 07-25-76 1.40 21 400 -- -- - 19.0 4.30 20.0
125 24-109-20cb 02 05-23-71 -- - - -- -- - 120 - -
126 24-109-09abd01 04-28-66 .80 .0 330 - - -- 62.0 18.0 11.0
127 12-101-03cab01 09-28-63 2.00 66 490 - - -- 25.0 7.30 10.0
128 24-106-15bbb01 07-29-76 .90 54 300 - - -- 21.0 6.10 10.0
129 22-093-28b 01 05-21-63 2.10 6 320 -- -- - 14.0 .10 10.0
130 23-108-13bdd01 01-29-76 1.60 38 290 -- -- - 53.0 8.40 9.80
131 23-100-28cc 01 04-19-75 2.80 60 480 - - -- 130 3.40 8.70
132 14-104-29cab01 10-31-76 1.20 1 5.40 - - -- 4.9 .20 11.0
133 19-098-12 01 07-27-58 - - -- - - -- 7.0 .30 9.50
134 26-102-14cbc01 11-17-76 2.10 4 100 - - - 6.8 .60 18.0
135 12-109-14 01 05-24-59 -- - - -- -- - 10.0 .70 9.20
136 15-108-28cbb01 10-21-63 2.60 140 720 - - - 94.0 8.60 15.0
137 16-107-22dd 01 09-20-63 1.60 93 450 - - - 45.0 2.40 12.0
138 22-100-18aad01 10-29-76 3.20 40 430 - - -- 38.0 1.80 6.90
139 19-097-13 01 07-28-58 - - - - - - 25.0 - 6.40
140 15-108-28c 01 10-21-63 2.60 140 720 -- -- - 94.0 8.60 15.0
141 26-104-04cda01 10-22-65 40 .0 190 - - - 9.2 4.60 11.0
142 14-104-30dacO1 10-31-76 2.90 4 24.0 - - - 9.3 .20 10.0
143 14-100-17 01 11-04-76 2.60 3 12.0 - - -- 18.0 .30 8.00
144 24-098-21cd 01 06-20-64 3.90 24 360 - - -- 7.7 1.20 7.30
145 19-097-02 01 07-28-58 - - - - - - 26.0 - 6.90
146 19-096-18 01 07-28-58 - - - - - - 33.0 .70 6.90
147 19-105-32dac01 10-08-64 4.60 11 374 - - - 39.0 .80 8.80
148 23-096-25bba02 05-20-76 3.80 53 420 - - -- 54.0 5.20 11.0
149 23-102-32b 01 09-30-63 0.0 3 17.0 - - -- 7.6 .10 15.0

150 13-105-24ccd01 10-30-76 4.70 4 350 -- -- - 48.0 .30 17.0
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L filteredmg/L  mg/LasN* mg/LasN  mg/LasN mg/L as N mg/L as P* pg/L4
121 20-092-11acc01 04-25-66 2,500 4,100 - -- 45 - - - -
122 23-096-24¢ 01 10-01-63 2 1,090 - - .02 - - - -
123 18-105-07bab01 07-16-58 450 1,160 - - .56 - - - -
124 26-103-30cddO1 07-25-76 440 1,190 - - - 070 -- 030 -
125 24-109-20cb 02 05-23-71 30.0 1,050 - - - - - - -
126 24-109-09abd01 04-28-66 .0 777 - - .00 - - - -
127 12-101-03cab01 09-28-63 300 1,240 - -- .68 - - -- -
128 24-106-15bbb01 07-29-76 130 764 - -- -- 150 - 010 -
129 22-093-28b 01 05-21-63 1,100 1,780 - - .36 - - - -
130 23-108-13bdd01 01-29-76 51.0 710 - - - .030 -- - --
131 23-100-28cc 01 04-19-75 220 1,240 - - .02 - - — -
132 14-104-29cab01 10-31-76 76.0 306 - -- -- 540 - 010 -
133 19-098-12 01 07-27-58 140 455 - -- 1.10 - - -- -
134 26-102-14cbc01 11-17-76 100 434 - - - 080 - 010 -
135 12-109-14 01 05-24-59 210 577 - - .14 - - - -
136 15-108-28cbb01 10-21-63 2.2 1,690 1,730 - — - - - -
137 16-107-22dd 01 09-20-63 80.0 1,070 - - .00 - - — -
138 22-100-18aad01 10-29-76 320 1,170 - -- -- 1.50 - 170 -
139 19-097-13 01 07-28-58 770 1,580 - -- 2.30 - - -- -
140 15-108-28c 01 10-21-63 2.2 1,690 - - .00 - - - -
141 26-104-04cda01 10-22-65 87.0 472 475 - 00 - - — -
142 14-104-30dac01 10-31-76 500 937 - - - 070 - .020 --
143 14-100-17 01 11-04-76 35.0 329 - -- -- .180 - .020 -
144 24-098-21cd 01 06-20-64 520 1,070 - -- .05 - - - -
145 19-097-02 01 07-28-58 1,500 2,370 - -- .20 - - -- -
146 19-096-18 01 07-28-58 530 1,050 - - 1.40 -- - - -
147 19-105-32dac01 10-08-64 710 1,340 1,310 - - - - - -
148 23-096-25bba02 05-20-76 4.6 1,050 - - — - - - -
149 23-102-32b 01 09-30-63 180 763 - -- .07 - - - -
150 13-105-24ccd01 10-30-76 1,400 2,380 - -- -- 090 - 020 -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,

Map water, water, water, water, water, water, water, water, water,

number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,

(plate 2) Local identifier Sampled na/L na/L vg/L na/L ng/L ng/L ng/L ng/L ng/L
121 20-092-11acc01 04-25-66 - - -- - 300 -- - - -
122 23-096-24¢ 01 10-01-63 - - - - 90 - - - -
123 18-105-07bab01 07-16-58 - -- - - - - - - .
124 26-103-30cdd01 07-25-76 - - -- - 520 - - - -
125 24-109-20cb 02 05-23-71 - - -- - 500 - - - -
126 24-109-09abd01 04-28-66 - - - - 900 - - - -
127 12-101-03cab01 09-28-63 - - -- - 690 -- - - -
128 24-106-15bbb01 07-29-76 - - -- - 680 -- - - -
129 22-093-28b 01 05-21-63 - - - - 80 - - - -
130 23-108-13bdd01 01-29-76 - - -- - 540 - - - -
131 23-100-28cc 01 04-19-75 - - - - - - - - -
132 14-104-29cab01 10-31-76 - - - - <20 - - - -
133 19-098-12 01 07-27-58 - -- - - - - - - .
134 26-102-14cbcO1 11-17-76 - - - - 60 - - - -
135 12-109-14 01 05-24-59 - - - - 120 - - - -
136 15-108-28cbb01 10-21-63 - - - -- 160 - - - -
137 16-107-22dd 01 09-20-63 - - - - - - - - -
138 22-100-18aad01 10-29-76 - - - -- 190 - - - -
139 19-097-13 01 07-28-58 - -- -- - - - - - -
140 15-108-28c 01 10-21-63 - - - - 1,600 - - - -
141 26-104-04cda01 10-22-65 - - - - 800 - - - -
142 14-104-30dac01 10-31-76 - - - - 60 - — - -
143 14-100-17 01 11-04-76 - - - . 30 - - - -
144 24-098-21cd 01 06-20-64 - - - - 120 - - - -
145 19-097-02 01 07-28-58 - -- - - - - - - .
146 19-096-18 01 07-28-58 - - - - - - - - -
147 19-105-32dac01 10-08-64 - - - - - - - - -
148 23-096-25bba02 05-20-76 - - - - 90 - - - -
149 23-102-32b 01 09-30-63 - - - - 70 - - - -
150 13-105-24ccd01 10-30-76 - - -- - 360 -- - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ng/L ng/L na/L na/L ng/L ng/L na/L ng/L na/L
121 20-092-11acc01 04-25-66 - -- - - - - - . -
122 23-096-24¢ 01 10-01-63 - -- - - - - - - .
123 18-105-07bab01 07-16-58 - -- - - - - - - .
124 26-103-30cdd01 07-25-76 30 - -- <10 - - - - -
125 24-109-20cb 02 05-23-71 - - - - - - - . -
126 24-109-09abd01 04-28-66 - - - - - - - . .
127 12-101-03cab01 09-28-63 - - - - - - - - -
128 24-106-15bbb01 07-29-76 20 - - <10 - - - - -
129 22-093-28b 01 05-21-63 - - - - - - - - -
130 23-108-13bdd01 01-29-76 920 - - - - - - - -
131 23-100-28cc 01 04-19-75 - - - - - - - - -
132 14-104-29cab01 10-31-76 20 - -- <10 -- - - - -
133 19-098-12 01 07-27-58 - -- - - - - - - -
134 26-102-14cbc01 11-17-76 90 -- -- 20 - -- - - -
135 12-109-14 01 05-24-59 - -- - - - - - - .
136 15-108-28cbb01 10-21-63 - - - - - - - . -
137 16-107-22dd 01 09-20-63 - - - - - - - . .
138 22-100-18aad01 10-29-76 290 - -- 20 - - - - -
139 19-097-13 01 07-28-58 - - - - - - - - -
140 15-108-28¢ 01 10-21-63 - - - - - - - - -
141 26-104-04cda01 10-22-65 - - - - - - - . .
142 14-104-30dac01 10-31-76 30 - -- <10 - - - - -
143 14-100-17 01 11-04-76 60 - -- <10 - - - - -
144 24-098-21cd 01 06-20-64 - - - - - - - - -
145 19-097-02 01 07-28-58 - - - - - - - - -
146 19-096-18 01 07-28-58 - - - - - - - - -
147 19-105-32dac01 10-08-64 - - - - - - - - -
148 23-096-25bba02 05-20-76 70 - - - - - - - -
149 23-102-32b 01 09-30-63 - - - - - - - - -
150 13-105-24ccd01 10-30-76 120 -- -- <10 - - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta

radioactivity radioactivity, Ra*-226 Uranium

Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn4-222, natural,

Map water, water, water, filtered, filtered, filtered, water, water, water,

number Date filtered, filtered, filtered, Th*-230, Cs*137, radonmethod filtered, unfiltered, filtered,

(plate 2) Local identifier Sampled ug/L ug/L ng/L pCi/L* pCi/L pCi/L pCi/L pCi/L ug/L

121 20-092-11acc01 04-25-66 - - - _- - _ _ _ _
122 23-096-24¢ 01 10-01-63 - -- - - - - - . .
123 18-105-07bab01 07-16-58 - -- - -- - - - . .
124 26-103-30cdd01 07-25-76 - -- - -- - - - . .
125 24-109-20cb 02 05-23-71 - - - - - - - - -
126 24-109-09abd01 04-28-66 - -- -- -- - - - - -
127 12-101-03cab01 09-28-63 - - - - - - - - -
128 24-106-15bbb01 07-29-76 - -- - -- - - - - .
129 22-093-28b 01 05-21-63 - -- - -- - - - - .
130 23-108-13bdd01 01-29-76 -- - - -- - - - . .
131 23-100-28cc 01 04-19-75 -- - - - - - - - .
132 14-104-29cab01 10-31-76 - - - - - - - - -
133 19-098-12 01 07-27-58 -- -- - - - - - - .
134 26-102-14cbc01 11-17-76 - - - - - - - . .
135 12-109-14 01 05-24-59 . - - - - . - . -
136 15-108-28cbb01 10-21-63 - - - - - - - - _
137 16-107-22dd 01 09-20-63 - - - - - - - - -
138 22-100-18aad01 10-29-76 - - - - - - - - -
139 19-097-13 01 07-28-58 -- -- - - - - - - .
140 15-108-28¢c 01 10-21-63 - - - - - - - - .
141 26-104-04cda01 10-22-65 - - - - - - - - _
142 14-104-30dac01 10-31-76 - - - - - - - - -
143 14-100-17 01 11-04-76 - - - . . - . - -
144 24-098-21cd 01 06-20-64 - - - . . - . - -
145 19-097-02 01 07-28-58 -- - - - - - - . .
146 19-096-18 01 07-28-58 - - - - - - - - -
147 19-105-32dac01 10-08-64 - - - - - - - - _
148 23-096-25bba02 05-20-76 - - - - 7.5 74 - - -
149 23-102-32b 01 09-30-63 - -- -- -- - - - - -
150 13-105-24ccd01 10-30-76 -- -- - - - - - . -
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Appendix 6. Physicalproperties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depth to Altitude of
Map well, water level, land Barometric
number Date feethelow feetbelow  surface, Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*
151 18-110-17bac01 413211109513401 04-16-62 124WSTC USGS GW 2,145 - 6,427 - -
152 25-107-23ddc01 420710109315601 07-28-76 124WSTC USGS GW 1,365 -- 6,710 -- -
153 21-095-34b 01 414505108083001 10-01-63 124WSTC USGS GW 93 -- -- -- --
154 16-107-22ddd01 412052109264901 09-20-63 124WSTC USGS GW 990 -- 6,140 -- --
155 18-106-15bca01 413230109215801 09-06-83 124WSTC USGS GW -- -- -- -- --
156 23-110-13d 01 415800109493501 09-15-64 124WSTC USGS GW 2,250 -- -- -- --
157 18-106-15bcc01 413223109220101 09-06-83 124WSTC USGS GW -- -- -- -- -
158 23-110-13dca01 415801109493201 09-15-64 124WSTC USGS GW 1,725 -- 6,396 -- -
159 24-102-36bbc01 420055108545601 11-17-76 124WSTC USGS SP -- -- 7,577 -- -
160 19-105-32dac02 413450108163001 10-08-64 124WSTC USGS GW 190 -- -- -- -
161 21-105-24d 414514109182300 04-30-75 124WSTC USGS SP - - - - -
162 19-097-03 01 413910108170001 07-28-58 124WSTC USGS GW 300 -- -- -- --
163 18-106-16ada03 413228109220803 09-07-83 124WSTC USGS GW -- -- -- -- --
164 18-106-16ada01 413228109220801 09-07-83 124WSTC USGS GW 1,030 -- 6,000 -- -
165 18-106-16ada02 413228109220802 09-07-83 124WSTC USGS GW -- -- -- -- --
166 22-090-23 01 415155107313001 05-20-63 124WSTC USGS GW 172 -- -- -- --
167 22-091-08c 01 415340107425501 10-01-63 124WSTC USGS SP -- -- -- -- --
168 25-091-14aab01 420840107394201 09-11-02 124BSPG USGS GW 120 -- 7,210 .20 585
169 22-091-15dac01 415234107394601 09-25-02 124BSPG USGS GW 178 15.65 6,720 75 590
170 25-090-34bcd01 420545107344201 10-10-02 124BSPG USGS GW 210 -- 6,995 51 585
171 25-090-16aca01 420830107351501 10-11-02 124BSPG USGS GW 190 81.17 7,230 .66 -
172 23-090-32acb01 415525107352501 10-21-02 124BSPG USGS GW 955 - 6,565 .20 592
173 26-091-10dca01 421410107410301 10-23-02 124BSPG USGS GW 600 162.31 7,505 90 575
174 26-090-07cda01 421408107374901 10-24-02 124BSPG USGS GW 280 68.73 7,250 .10 579
175 26-091-11bba01 421447107375201 05-21-76 124BSPG USGS SP -- -- -- -- -
176 25-090-17cad01 420812107363801 06-05-76 124BSPG USGS SP -- -- -- -- -
177 24-092-16bb 01 420320107484001 06-09-64 124BSPG USGS GW 504 -- -- -- --
178 24-094-22¢ 01 420228108005001 06-04-76 124BSPG USGS GW -- -- -- -- --
179 24-093-10cdc01 420334107541901 08-25-76 124BSPG USGS GW 265 -- 6,555 -- --
180 24-090-11aaa01 420425107312301 05-21-76 124BSPG USGS SP -- -- -- -- -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

pH, Specific Hardness,
Dissolved water, conductance, Tempera- Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, uS/cm air, water, mg/L as filtered, filtered,
(plate2)  Localidentifier ~ Sampled mg/L* saturation  std units 25 deg C* deg C* deg C CaC03* mg/L mg/L
151 18-110-17bac01 04-16-62 - - 8.2 6,540 - 16.0 13 4.50 .50
152 25-107-23ddc01 07-28-76 - - 9.4 1,550 - 13.0 4 .90 .50
153 21-095-34b 01 10-01-63 -- -- 7.5 2,290 - 9.5 97 25.0 8.40
154 16-107-22ddd01 09-20-63 -- -- 8.8 1,710 - 16.1 4 1.60 .10
155 18-106-15bca01 09-06-83 -- -- 9.4 2,550 - 10.0 6 1.10 .90
156 23-110-13d 01 09-15-64 - - 8.8 1,200 - 21.5 5 1.20 .50
157 18-106-15bccO1 09-06-83 - - 94 1,220 - 10.0 17 1.80 3.10
158 23-110-13dca01 09-15-64 - - 8.8 1,200 - 21.7 5 1.20 .50
159 24-102-36bbc01 11-17-76 - - 7.6 975 - 6.0 480 89.0 63.0
160 19-105-32dac02 10-08-64 - - 7.2 1,880 - - 220 39.0 30.0
161 21-105-24d 04-30-75 - - - - - 16.0 570 110 94.0
162 19-097-03 01 07-28-58 - - 7.2 2,240 - 9.0 200 45.0 21.0
163 18-106-16ada03 09-07-83 - - 10.1 2,450 - 11.0 2 .70 .10
164 18-106-16ada01 09-07-83 - - 8.8 2,250 - 11.0 5 1.20 .40
165 18-106-16ada02 09-07-83 -- -- 9.6 1,950 - 10.0 - 77 <.01
166 22-090-23 01 05-20-63 -- -- 7.6 1,160 - - 29 9.30 1.50
167 22-091-08c 01 10-01-63 -- -- 7.4 769 - - 53 18.0 1.90
168 25-091-14aab01 09-11-02 7.1 79 8.1 184 17.0 8.5 76 26.9 1.94
169 22-091-15dac01 09-25-02 .1 1 8.3 634 13.0 9.0 90 30.8 3.01
170 25-090-34bcd01 10-10-02 1.3 15 7.7 769 18.0 10.0 330 111 12.8
171 25-090-16aca01 10-11-02 7.5 - 8.2 263 12.5 8.5 110 38.3 3.51
172 23-090-32acb01 10-21-02 1.3 15 8.9 843 14.5 11.5 24 9.03 235
173 26-091-10dca01 10-23-02 5.0 58 7.3 416 5 9.0 190 67.4 4.67
174 26-090-07cda01 10-24-02 1 1 7.8 314 8.0 9.5 130 40.9 6.43
175 26-091-11bba0l 05-21-76 8.0 - 8.2 235 - 18.0 99 32.0 4.70
176 25-090-17cadO1 06-05-76 -- -- 8.9 360 - 19.5 110 38.0 4.40
177 24-092-16bb 01 06-09-64 -- -- 8.3 305 - 10.5 58 19.0 2.60
178 24-094-22¢ 01 06-04-76 -- -- 9.5 265 - - 5 1.70 .10
179 24-093-10cdc01 08-25-76 1.8 - 7.9 645 - 11.5 230 85.0 4.30
180 24-090-11aaa01 05-21-76 3.3 - 7.4 600 - 9.5 220 73.0 10.0
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
151 18-110-17bac01 04-16-62 5.60 180 1,500 - - -- 1,700 8.40 14.0
152 25-107-23ddc01 07-28-76 .80 59 280 - - -- 43.0 9.10 10.0
153 21-095-34b 01 10-01-63 3.00 22 500 -- -- - 74.0 1.10 8.50
154 16-107-22ddd01 09-20-63 1.60 93 448 -- -- - 45.0 2.40 12.0
155 18-106-15bca01 09-06-83 1.50 110 640 -- -- <.01 160 9.10 <1.20
156 23-110-13d 01 09-15-64 .80 56 290 - - -- 85.0 11.0 13.0
157 18-106-15bcc01 09-06-83 1.70 38 360 - - .1 82.0 7.50 .800
158 23-110-13dca01 09-15-64 .80 57 292 - - -- 85.0 11.0 13.0
159 24-102-36bbc01 11-17-76 3.40 2 110 -- -- - 4.9 1.00 16.0
160 19-105-32dac02 10-08-64 4.60 11 370 -- -- - 39.0 .80 8.80
161 21-105-24d 04-30-75 1.20 4 220 - - - 27.0 1.00 26.0
162 19-097-03 01 07-28-58 - - -- - - -- 28.0 - 7.00
163 18-106-16ada03 09-07-83 1.20 150 520 - - <.01 180 9.40 <1.20
164 18-106-16ada01 09-07-83 .90 110 550 - - .1 78.0 11.0 7.50
165 18-106-16ada02 09-07-83 1.20 - 450 -- -- <.01 66.0 11.0 .590
166 22-090-23 01 05-20-63 1.30 18 230 - - -- 35.0 40 8.60
167 22-091-08c 01 10-01-63 1.30 9 150 - - -- 5.8 40 9.20
168 25-091-14aab01 09-11-02 1.02 . 6.89 85 78 E.02 2.22 12 16.5
169 22-091-15dac01 09-25-02 1.19 5 102 El14 122 E.03 5.10 .56 9.89
170 25-090-34bcd01 10-10-02 2.71 1 40.3 -- 157 .10 7.40 .20 9.31
171 25-090-16aca01 10-11-02 1.01 . 13.0 Ell6 123 <.02 6.69 .19 18.4
172 23-090-32acb01 10-21-02 .64 15 163 ES85 82 25 38.7 44 8.21
173 26-091-10dca01 10-23-02 2.36 13.0 - 147 .09 5.53 .38 22.7
174 26-090-07cda01 10-24-02 1.55 15.9 - 133 .04 2.70 31 18.2
175 26-091-11bba0l 05-21-76 1.80 8.00 - - -- 2.7 .30 91.0
176 25-090-17cad01 06-05-76 3.50 . 17.0 - - -- 4.2 .20 15.0
177 24-092-16bb 01 06-09-64 1.20 2 42.0 - - - 34 .30 12.0
178 24-094-22¢ 01 06-04-76 40 11 54.0 - - - 3.0 .30 9.80
179 24-093-10cdc01 08-25-76 2.80 1 40.0 - - -- 5.3 .30 15.0
180 24-090-11aaa01 05-21-76 2.80 1 35.0 - - -- 4.3 .80 26.0
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L filteredmg/L  mg/LasN* mg/LasN  mg/LasN mg/L as N mg/L as P* pg/L4
151 18-110-17bac01 04-16-62 1.3 3,780 3,820 -- 45 - - .000 .0
152 25-107-23ddc01 07-28-76 53.0 702 - -- -- .390 - .010 -
153 21-095-34b 01 10-01-63 720 1,520 - - 1.60 -- -- - -
154 16-107-22ddd01 09-20-63 80.0 1,070 1,060 - - -- -- - .0
155 18-106-15bca01 09-06-83 250 1,620 1,560 220 - <.100 -- 060 -
156 23-110-13d 01 09-15-64 1.8 704 - -- .00 - - - -
157 18-106-15bcc01 09-06-83 49.0 902 895 740 -- <.100 - 280 -
158 23-110-13dca01 09-15-64 1.8 704 701 -- -- - - - -
159 24-102-36bbc01 11-17-76 350 858 - - - 340 -- 010 -
160 19-105-32dac02 10-08-64 710 1,340 - - .00 -- -- - -
161 21-105-24d 04-30-75 640 1,370 - - 2.90 - - - --
162 19-097-03 01 07-28-58 930 1,630 - -- 2.20 - - - -
163 18-106-16ada03 09-07-83 78.0 1,300 1,320 4.60 -- <.100 - 040 -
164 18-106-16ada01 09-07-83 160 1,360 1,350 .150 -- <.100 - 050 -
165 18-106-16ada02 09-07-83 16.0 -- 1,080 120 - <.100 -- 050 -
166 22-090-23 01 05-20-63 370 726 - -- .14 -- - - -
167 22-091-08c 01 10-01-63 220 479 - - .07 - - - --
168 25-091-14aab01 09-11-02 5.8 112 124 <.04 -- 73 <.008 <.02 <1
169 22-091-15dac01 09-25-02 173 400 405 .07 -- <.05 <.008 <.02 1
170 25-090-34bcdO1 10-10-02 239 522 544 <.04 - <.06 <.008 <.02 <2
171 25-090-16aca01 10-11-02 9.8 170 166 <.04 - 1.20 <.008 <.02 M
172 23-090-32acb01 10-21-02 246 516 539 .08 - <.06 <.008 <.02 El
173 26-091-10dca01 10-23-02 67.6 274 277 <.04 -- 43 <.008 10 <2
174 26-090-07cda01 10-24-02 41.2 208 206 E.03 -- <.06 <.008 <.02 <2
175 26-091-11bba01 05-21-76 3.8 210 - -- -- - - - -
176 25-090-17cadO1 06-05-76 20.0 188 - - - - - - -
177 24-092-16bb 01 06-09-64 47.0 186 - - .02 - - - --
178 24-094-22¢ 01 06-04-76 28.0 153 - - - - - - -
179 24-093-10cdc01 08-25-76 200 418 - <.010 -- .050 - 010 <100
180 24-090-11aaa01 05-21-76 5.7 332 - -- -- - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L vg/L pa/L pg/L pg/L pg/L pa/L pg/L
151 18-110-17bac01 04-16-62 - - - = 4500 = = = =
152 25-107-23ddc01 07-28-76 -- - - - 670 - - - -
153 21-095-34b 01 10-01-63 -- - - -- 160 - - - -
154 16-107-22ddd01 09-20-63 - -- - - - — - - .
155 18-106-15bcal1 09-06-83 - - - - 1,600 - - - -
156 23-110-13d 01 09-15-64 - - - - 550 - - - -
157 18-106-15bcc01 09-06-83 -- - - - 900 - - - -
158 23-110-13dca0l 09-15-64 - - - - — - - . .
159 24-102-36bbc01 11-17-76 -- - - -- 170 - - - -
160 19-105-32dac02 10-08-64 - - -- - 400 - - - -
161 21-105-24d 04-30-75 - - - - - - - - -
162 19-097-03 01 07-28-58 - - - - - - - - -
163 18-106-16ada03 09-07-83 -- - - - 1,000 - - - -
164 18-106-16ada01 09-07-83 -- - - -- 1,100 - - - -
165 18-106-16ada02 09-07-83 -- - - - 1,300 - - - -
166 22-090-23 01 05-20-63 -- - -- - 50 - - - -
167 22-091-08c 01 10-01-63 - - - -- 80 - - - -
168 25-091-14aab01 09-11-02 E.04 9 9 <.06 15 <.04 <.8 .06 1.7
169 22-091-15dac01 09-25-02 <.05 <2 12 <.06 67 <.04 <.8 24 1.4
170 25-090-34bcd01 10-10-02 <.30 1.2 17 <.06 26 <.04 <.8 .30 1.2
171 25-090-16aca01 10-11-02 <.30 2.2 43 <.06 10 <.04 .8 .09 1.2
172 23-090-32acb01 10-21-02 <.30 <.3 13 <.06 23 .06 <.8 E.01 1.3
173 26-091-10dca01 10-23-02 <.30 1.8 4 <.06 14 <.04 <.8 11 .5
174 26-090-07cda01 10-24-02 <.30 <3 32 <.06 16 <.04 <.8 .07 3
175 26-091-11bba01 05-21-76 -- - - - 70 - - - -
176 25-090-17cad01 06-05-76 - - - - 40 - - - -
177 24-092-16bb 01 06-09-64 - - - - 30 - - - -
178 24-094-22¢ 01 06-04-76 - - - - 30 - - - -
179 24-093-10cdc01 08-25-76 - 1.0 <100 - 30 <« §] - U
180 24-090-11aaa01 05-21-76 - - - - 40 - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ng/L ng/L na/L na/L ng/L ng/L na/L ng/L na/L
151 18-110-17bac01 04-16-62 - -- - - - - - . -
152 25-107-23ddc01 07-28-76 30 -- -- <10 - - - - -
153 21-095-34b 01 10-01-63 - -- - - - - - - .
154 16-107-22ddd01 09-20-63 - - - - - - - . .
155 18-106-15bcal1 09-06-83 140 - -- 30 - - - - -
156 23-110-13d 01 09-15-64 - - - - - - - . .
157 18-106-15bcc01 09-06-83 30 - - M - - - - -
158 23-110-13dca01 09-15-64 - - - - - - - - -
159 24-102-36bbc01 11-17-76 70 - - 20 - - - - -
160 19-105-32dac02 10-08-64 - -- -- - - - - - .
161 21-105-24d 04-30-75 - - - - - - - - -
162 19-097-03 01 07-28-58 - - - - - - - - -
163 18-106-16ada03 09-07-83 60 -- -- <10 - - - - -
164 18-106-16ada01 09-07-83 200 -- -- 10 - -- - - -
165 18-106-16ada02 09-07-83 80 -- - M -- - - - -
166 22-090-23 01 05-20-63 - - - - - - - . .
167 22-091-08c 01 10-01-63 - - - - - - - . .
168 25-091-14aab01 09-11-02 <10 <.08 5.9 .1 3 .83 .8 <1 362
169 22-091-15dac01 09-25-02 116 <.08 4.8 31.9 2.4 1.49 <3 <1 516
170 25-090-34bcd01 10-10-02 2,280 <.08 9.4 188 5 4.29 21.2 <.20 1,850
171 25-090-16aca01 10-11-02 <10 .16 2.9 <2 1.0 1.59 E3 <.20 340
172 23-090-32acb01 10-21-02 11 <.08 6.0 3.7 4.1 .26 <.5 <.20 177
173 26-091-10dca01 10-23-02 <10 <.08 26.9 39 1.9 1.87 3.9 <.20 346
174 26-090-07cda01 10-24-02 116 <.08 4.6 39.9 .8 1.00 <.5 <.20 562
175 26-091-11bba01 05-21-76 90 - - - - - - - -
176 25-090-17cad01 06-05-76 540 - - - - . - - -
177 24-092-16bb 01 06-09-64 -- - - - - - - - -
178 24-094-22¢ 01 06-04-76 <10 - - -- - - - - -
179 24-093-10cdc01 08-25-76 210 M - 60 <1 - <1 U -
180 24-090-11aaa01 05-21-76 20 -- - - - - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta
radioactivity radioactivity, Ra*-226 Uranium
Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn*-222, natural,
Map water, water, water, filtered, filtered, filtered, water, water, water,
number Date filtered, filtered, filtered, Th4-230, Cs4-137, radonmethod  filtered, unfiltered, filtered,
(plate 2) Local identifier Sampled pa/L ng/L pa/L pCi/L* pCi/L pCi/L pCi/L pCi/L ng/L
151 18-110-17bac01 04-16-62 - - - - — - - - 1
152 25-107-23ddc01 07-28-76 - - - - - - - - .
153 21-095-34b 01 10-01-63 - - - - - - - - -
154 16-107-22ddd01  09-20-63 - - - - - - - - 4
155 18-106-15bca01 09-06-83 -- - - - - - - - .
156 23-110-13d 01 09-15-64 - - - - - - - - -
157 18-106-15bcc01 09-06-83 - - - - - - - - .
158 23-110-13dca01 09-15-64 - - - - - - - - .
159 24-102-36bbc01 11-17-76 - - - - - - - - .
160 19-105-32dac02 10-08-64 - - - - - - - - .
161 21-105-24d 04-30-75 - - - - - - - - -
162 19-097-03 01 07-28-58 - - - - - - - - -
163 18-106-16ada03 09-07-83 - - - - - - - - .
164 18-106-16ada01 09-07-83 - - - - - - - - .
165 18-106-16ada02 09-07-83 - - - - - - - - .
166 22-090-23 01 05-20-63 - -- - - - - - - -
167 22-091-08c 01 10-01-63 - - - - - - - - -
168 25-091-14aab01 09-11-02 <.04 1.6 2 - - - - 6,640 7.51
169 22-091-15dac01 09-25-02 <.04 E2 <1 9 5 .61 1 4,140 24
170 25-090-34bcd01 10-10-02 <.04 .8 178 - - - - 13,500 278
171 25-090-16aca01 10-11-02 <.04 3.8 M -- -- - -- 1,960 7.08
172 23-090-32acb01 10-21-02 <.04 3 77 - - - - 1,930 17
173 26-091-10dca01 10-23-02 <.04 E.1 <1 - - - - 43,20 329
174 26-090-07cda01 10-24-02 <.04 3 <1 60 26 34.1 7 33,400 7.31
175 26-091-11bba01 05-21-76 - - - - 6.2 .04 - - -
176 25-090-17cad01 06-05-76 - - - - 6.4 06 - - -
177 24-092-16bb 01 06-09-64 - - - - - - - - .
178 24-094-22¢ 01 06-04-76 - - - - 1.0 10 - - -
179 24-093-10cdc01 08-25-76 - - U - 11.0 1.10 - - -
180 24-090-11aaa01 05-21-76 - - - - 8.1 22 - - -
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Appendix 6. Physicalproperties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depthto  Altitude of
Map well, water level, land Barometric
number Date feetbelow feet below surface,  Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU* mm Hg*
181 24-090-02d 01 420430107312001 10-01-63 124BSPG USGS SP - - - - -
182 25-096-23¢ 01 420715108151501 10-01-63 124BSPG USGS SP - - - - -
183 26-094-30ccc02 421125108060502 08-29-51 124BSPG USGS SP - - - - -
184 24-093-10cda04 420340107542302 09-03-76 124BSPG USGS GW 340 - - - -
185 26-094-30ccc01 421125108060501 10-01-63 124BSPG USGS SP - - - - -
186 21-105-32ddb01 414444109193501 11-14-02 124WKPK USGS SP - - 6,860 28 592
187 17-106-32ccb01 412418109254101 11-01-76 124WKPK USGS SP - - 6,180 - -
188 15-106-30bbd01 411520109241701 10-31-76 124WKPK USGS SP - - 6,575 - -
189 13-106-16bdd01 410659109213601 10-30-76 124WKPK USGS SP -- -- 7,570 -- -
190 12-103-11dca01 410148108582501 10-31-76 124WKPK USGS SP - - 8,380 - -
191 13-107-03dab01 410808109265601 10-30-76 124WKPK USGS SP -- -- 6,475 -- -
192 13-102-34dca01 410333108524601 11-03-76 124WKPK USGS SP - - 7,730 - -
193 21-105-32bdd01 414506109200001 09-15-62 124WKPK USGS SP - - - - -
194 13-106-12bcd01 410724109182301 11-01-76 124WKPK USGS SP - - 7,910 - -
195 14-106-27dbc01 410915109202101 10-30-76 124WKPK USGS SP - - 7,760 - -
196 13-105-16ddd01 410605109141201 10-30-76 124WKPK USGS SP - - 7,870 - -
197 18-106-15bab23 413246109214202 09-05-83 124WKPK USGS GW - - - - -
198 14-100-24ccc01 411003108371701 11-17-02 124TPTN USGS GW 844 - 7,082 2.5 586
199 18-107-22aca01 413142109280201 04-13-62 124TPTN USGS GW 764 - 6,110 - -
200 25-106-14bab01 420849109253401 08-01-76 124TPTN USGS GW 1,100 - 6,627 - -
201 23-105-12cac01 415900109152601 10-24-77 124TPTN USGS SP -- -- 6,890 -- -
202 12-106-14aab01 410133109182201 11-01-76 124TPTN USGS SP - - 7,620 - -
203 23-102-11aaa01 415918108550901 10-29-76 124TPTN USGS SP -- -- 7,640 -- -
204 23-102-17bdd01 415802108590401 10-28-76 124TPTN USGS SP - - 7,897 - -
205 24-103-13aaa01 420340109005501 11-17-76 124TPTN USGS SP - - 7,597 - -
206 25-106-02ddc01 420947109245301 08-02-85 124TPTN USGS GW 1,250 - 6,647 - -
207 12-102-11bcc01 410201108521801 11-03-76 124TPTN USGS SP - - 7,680 - -
208 23-106-08abb01 415930109263201 04-27-62 124TPTN USGS GW 1,065 - 6,580 - -
209 25-106-27¢cb 01 420645109265401 03-20-62 124TPTN USGS GW 1,030 - 6,592 - -
210 24-107-24aba01 420301109290101 08-04-76 124TPTN USGS GW - - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

pH, Specific Hardness,
Dissolved water, conductance, Tempera- Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, puS/cm air, water, mg/L as filtered, filtered,
(plate 2) Local identifier Sampled mg/L4 saturation std units 25 deg ct deg ct degC CaCOs4 mg/L mg/L
181 24-090-02d 01 10-01-63 - - 7.1 261 - 5.5 98 34.0 3.20
182 25-096-23¢ 01 10-01-63 - - 6.8 1,230 - 14.0 110 38.0 3.90
183 26-094-30ccc02 08-29-51 - - 8.2 425 - - 100 38.0 2.20
184 24-093-10cda04 09-03-76 - - 8.5 270 - 9.0 46 17.0 .80
185 26-094-30ccc01 10-01-63 - - 7.3 859 - 20.0 140 46.0 5.10
186 21-105-32ddb01 11-14-02 5.0 54 7.4 1,970 - 7.5 570 93.8 81.1
187 17-106-32ccb01 11-01-76 -- -- 8.2 2,400 - 5.0 250 37.0 38.0
188 15-106-30bbd01 10-31-76 -- -- 7.6 1,320 - 8.0 570 100 77.0
189 13-106-16bdd01 10-30-76 - - 7.4 1,000 - 7.5 490 120 46.0
190 12-103-11dca01 10-31-76 - - 7.7 545 - 8.0 290 60.0 35.0
191 13-107-03dab01 10-30-76 - - 7.6 1,280 - 9.0 540 100 71.0
192 13-102-34dca01 11-03-76 - - 7.7 495 - 8.5 190 34.0 26.0
193 21-105-32bdd01 09-15-62 - - 7.9 1,960 - 8.0 640 120 86.0
194 13-106-12bcd01 11-01-76 - - 7.7 640 - 6.5 340 81.0 33.0
195 14-106-27dbc01 ~ 10-30-76 - - 7.6 580 - 9.0 280 58.0 34.0
196 13-105-16ddd01 10-30-76 - - 7.9 600 - 6.0 270 61.0 29.0
197 18-106-15bab23 09-05-83 - - 8.1 2,780 - 10.0 200 25.0 33.0
198 14-100-24ccc01 11-17-02 3 4 8.9 2,550 2.0 11.5 14 2.98 1.59
199 18-107-22aca01 04-13-62 -- -- 8.6 2,050 - 16.0 4 1.40 .10
200 25-106-14bab01 08-01-76 - - 9.5 1,800 - 15.0 3 .70 .20
201 23-105-12cac01 10-24-77 - - 9.8 980 - 10.0 10 2.20 1.00
202 12-106-14aab01 11-01-76 - - - - - 7.5 230 60.0 19.0
203 23-102-11aaa01 10-29-76 - - 7.6 1,210 - 5.5 540 110 65.0
204 23-102-17bdd01 10-28-76 - - 7.8 850 - 6.5 450 84.0 59.0
205 24-103-13aaa01 11-17-76 - - 7.8 930 - 8.5 390 74.0 51.0
206 25-106-02ddc01 08-02-85 - - 9.4 790 - 15.1 4 1.40 .200
207 12-102-11bcc01 11-03-76 - - 8.3 485 - 7.0 180 33.0 24.0
208 23-106-08abb01 04-27-62 - - 9.3 1,390 - - 5 .00 1.30
209 25-106-27¢cb 01 03-20-62 -- -- 9.1 1,040 - - 6 1.80 40
210 24-107-24aba01 08-04-76 -- -- -- 23 - 15.0 4 1.30 .30
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
181 24-090-02d 01 10-01-63 2.40 v 16.0 - - -- 2.6 40 16.0
182 25-096-23¢ 01 10-01-63 2.60 10 230 - - -- 8.4 40 11.0
183 26-094-30ccc02 08-29-51 2.00 2 53.0 -- -- - 10.0 40 18.0
184 24-093-10cda04 09-03-76 1.40 2 37.0 -- -- - 2.8 .20 12.0
185 26-094-30ccc01 10-01-63 4.00 5 140 -- -- - 13.0 40 17.0
186 21-105-32ddb01 11-14-02 1.66 5 250 E306 331 21 81.7 .80 32.4
187 17-106-32ccb01 11-01-76 3.30 16 570 - - -- 140 3.00 15.0
188 15-106-30bbd01 10-31-76 1.40 2 100 - - -- 16.0 .70 30.0
189 13-106-16bdd01 10-30-76 1.40 43.0 -- -- - 3.9 .30 30.0
190 12-103-11dca01 10-31-76 2.70 11.0 -- -- - 4.3 .30 17.0
191 13-107-03dab01 10-30-76 1.20 2 110 - - - 9.0 .50 28.0
192 13-102-34dca01 11-03-76 .70 1 44.0 - - -- 3.9 .10 18.0
193 21-105-32bdd01 09-15-62 1.70 4 230 - - -- 34.0 .80 30.0
194 13-106-12bcd01 11-01-76 .90 .5 19.0 - - -- 3.0 .30 24.0
195 14-106-27dbc01 10-30-76 .90 7 29.0 -- -- - 8.4 40 24.0
196 13-105-16ddd01 10-30-76 1.40 9 34.0 - - - 1.5 .10 21.0
197 18-106-15bab23 09-05-83 4.20 18 570 - - .1 44.0 2.00 24.0
198 14-100-24ccc01 11-17-02 1.55 74 633 422 407 .03 36.9 1.11 10.3
199 18-107-22aca01 04-13-62 1.10 110 510 - - -- 72.0 10.0 12.0
200 25-106-14bab01 08-01-76 1.30 100 380 -- -- - 73.0 15.0 12.0
201 23-105-12cac01 10-24-77 1.80 35 250 - - - 2.4 1.40 8.80
202 12-106-14aab01 11-01-76 .80 1 3.50 - - - 33 .30 8.60
203 23-102-11aaa01 10-29-76 6.40 2 110 - - -- 7.8 .80 16.0
204 23-102-17bdd01 10-28-76 2.70 4 21.0 - - -- 2.5 1.20 15.0
205 24-103-13aaa01 11-17-76 2.10 1 50.0 - - -- 47.0 .30 15.0
206 25-106-02ddc01 08-02-85 .60 36 170 - - -- 25.0 6.2 10.0
207 12-102-11bccO1 11-03-76 .60 1 32.0 - - - 3.9 .10 17.0
208 23-106-08abb01 04-27-62 .80 68 340 - - -- 26.0 - -
209 25-106-27cb 01 03-20-62 .40 44 243 - - -- 19.0 - -
210 24-107-24aba01 08-04-76 .60 47 230 - - -- 20.0 6.10 9.50
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L filteredmg/L  mg/LasN* mg/LasN  mg/LasN mg/L as N mg/L as P* pg/L4
181 24-090-02d 01 10-01-63 11.0 156 - -- 32 - - - -
182 25-096-23¢ 01 10-01-63 420 796 - -- 25 - - - -
183 26-094-30ccc02 08-29-51 82.0 280 - - .00 -- -- - -
184 24-093-10cda04 09-03-76 43.0 163 - <.010 - .010 -- .020 <100
185 26-094-30ccc01 10-01-63 190 550 - - .16 -- -- - -
186 21-105-32ddb01 11-14-02 656 1400 1,470 <.04 -- 25 <.008 <.02 <2
187 17-106-32ccb01 11-01-76 640 1860 - -- -- 1.90 - .040 -
188 15-106-30bbd01 10-31-76 490 987 - -- -- 4.10 - .030 -
189 13-106-16bdd01 10-30-76 200 682 - - - 1.60 -- .040 -
190 12-103-11dca01 10-31-76 19.0 316 - - - .080 -- .010 -
191 13-107-03dab01 10-30-76 400 936 - -- -- 1.70 - .030 -
192 13-102-34dca01 11-03-76 40.0 311 - -- -- .390 - .030 -
193 21-105-32bdd01 09-15-62 700 1,420 - -- .29 - - - -
194 13-106-12bcd01 11-01-76 80.0 417 - -- -- 720 - .030 -
195 14-106-27dbc01 10-30-76 81.0 388 - - - 2.00 -- .040 -
196 13-105-16ddd01 10-30-76 54.0 375 - -- -- 130 - .030 -
197 18-106-15bab23 09-05-83 780 1,850 1,880 .090 -- 4.50 - .020 -
198 14-100-24ccc01 11-17-02 798 1,730 1,710 1.40 -- <.06 <.008 .04 El
199 18-107-22aca01 04-13-62 44.0 1,210 - -- 47 - - - -
200 25-106-14bab01 08-01-76 23.0 906 - - - .010 -- .030 -
201 23-105-12cac01 10-24-77 97.0 685 - 120 - .040 - <.010 --
202 12-106-14aab01 11-01-76 30.0 246 - - - 700 - .020 --
203 23-102-11aaa01 10-29-76 420 937 - -- -- .320 - <.010 -
204 23-102-17bdd01 10-28-76 230 568 - -- -- 3.50 - .010 -
205 24-103-13aaa01 11-17-76 230 602 - -- -- 1.50 - .010 -
206 25-106-02ddc01 08-02-85 99.0 463 - .140 -- <.100 - .01 <100
207 12-102-11bccO1 11-03-76 26.0 269 - - - .300 - .030 -
208 23-106-08abb01 04-27-62 209 863 - -- -- -- - - -
209 25-106-27¢cb 01 03-20-62 172 631 - -- -- - - - -
210 24-107-24aba01 08-04-76 160 622 - -- -- .060 - .010 -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

valL

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled na/L na/L vg/L na/L ng/L ng/L ng/L ng/L ng/L
181 24-090-02d 01 10-01-63 - - - - 20 - - - -
182 25-096-23¢ 01 10-01-63 - - - - 80 - - - -
183 26-094-30ccc02 08-29-51 -- - - - - - - - -
184 24-093-10cda04 09-03-76 - 2.0 <100 - <20 <2 U - U
185 26-094-30ccc01 10-01-63 - - - - 60 - - - -
186 21-105-32ddb01 11-14-02 <.30 2.1 17 <.06 367 E.03 <.8 15 3.7
187 17-106-32ccb01 11-01-76 - - - - 1,500 - - - -
188 15-106-30bbd01 10-31-76 - - -- - 200 -- - - -
189 13-106-16bdd01 10-30-76 - - - - 70 - - - -
190 12-103-11dca01 10-31-76 - - - - 30 - - - -
191 13-107-03dab01 10-30-76 - - - -- 180 - - - -
192 13-102-34dca0l 11-03-76 -- - - - 30 - - - -
193 21-105-32bdd01 09-15-62 - - -- - 390 -- - - -
194 13-106-12bcd01 11-01-76 - - - - 30 - - - -
195 14-106-27dbc01 10-30-76 - - - - 30 - - - -
196 13-105-16ddd01 10-30-76 - - - - 30 - - - -
197 18-106-15bab23 09-05-83 - - - -- 3,700 - - - -
198 14-100-24ccc01 11-17-02 <.30 3 9 <.06 412 <.04 <.8 E.01 1.2
199 18-107-22aca01 04-13-62 - - - - 1,300 - - - -
200 25-106-14bab01 08-01-76 - - - - 1,900 - - - -
201 23-105-12cac01 10-24-77 - - - - 940 - - - -
202 12-106-14aab01 11-01-76 - - - - <20 - - - -
203 23-102-11aaa01 10-29-76 - - - - 140 - - - -
204 23-102-17bdd01 10-28-76 - - - - 50 - - - -
205 24-103-13aaa01 11-17-76 - - - - 40 -- - - -
206 25-106-02ddc01 08-02-85 - <1 16.0 - 350 - - - -
207 12-102-11bcc01 11-03-76 - - - - <20 - - - -
208 23-106-08abb01 04-27-62 - - - - - - - - -
209 25-106-27¢b 01 03-20-62 - -- - - - - - . .

210 24-107-24aba0l  08-04-76 - - - - 430 - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L pa/L pa/L pg/L pa/L pa/L pa/L pg/L
181 24-090-02d 01 10-01-63 - - -- - - - - - _
182 25-096-23¢ 01 10-01-63 - - -- - - - - - -
183 26-094-30ccc02 08-29-51 - - - - - - - - -
184 24-093-10cda04 09-03-76 30 M - <10 1 -- 2 U -
185 26-094-30ccc01 10-01-63 - -- - - - - - - .
186 21-105-32ddb01 11-14-02 <10 <.08 171 5 10.2 291 1.3 <.20 2,890
187 17-106-32ccb01 11-01-76 30 - - <10 - - - - -
188 15-106-30bbd01 10-31-76 30 - - <10 - - - - -
189 13-106-16bdd01 10-30-76 <10 - - <10 - - - - -
190 12-103-11dca01 10-31-76 40 - - <10 - - - - -
191 13-107-03dab01 10-30-76 30 - - <10 - - - - -
192 13-102-34dca01 11-03-76 <10 - - <10 - - - - -
193 21-105-32bdd01 09-15-62 - - -- - - - - - -
194 13-106-12bcd01 11-01-76 30 - - <10 -- - - - -
195 14-106-27dbc01 10-30-76 30 - - <10 - - - - -
196 13-105-16ddd01 10-30-76 120 - - 20 - - - - -
197 18-106-15bab23 09-05-83 50 - - 20 - - - - -
198 14-100-24ccc01 11-17-02 42 E.06 85.5 10.3 5 A1 1.2 -- 164
199 18-107-22aca01 04-13-62 - - - - - - - - -
200 25-106-14bab01 08-01-76 20 - - <10 - - - - -
201 23-105-12cac01 10-24-77 210 - - 20 - - - - -
202 12-106-14aab01 11-01-76 <10 - - <10 - - - - -
203 23-102-11aaa01 10-29-76 20 - - <10 - - - - -
204 23-102-17bdd01 10-28-76 20 - - <10 - - - - -
205 24-103-13aaall 11-17-76 100 - - <10 - - - - -
206 25-106-02ddc01 08-02-85 21 <10 - 3.0 4 - <1 - 40.0
207 12-102-11bcc01 11-03-76 <10 - - <10 - - - - -
208 23-106-08abb01 04-27-62 -- - - — - - - - -
209 25-106-27cb 01 03-20-62 -- - - — - - - . -
210 24-107-24aba01 08-04-76 80 - - <10 - - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta
radioactivity radioactivity, Ra*-226 Uranium
Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn*-222, natural,
Map water, water, water, filtered, filtered, filtered, water, water, water,
number Date filtered, filtered, filtered, Th4-230, Cs4-137, radonmethod  filtered, unfiltered, filtered,
(plate 2) Local identifier Sampled pa/L ng/L pa/L pCi/L* pCi/L pCi/L pCi/L pCi/L ng/L

181 24-090-02d 01 10-01-63 - - - - - - - . -
182 25-096-23c 01 10-01-63 - - - - - - - - -
183 26-094-30ccc02 08-29-51 - - - - - - - - .
184 24-093-10cda04 09-03-76 - - U - 6.0 1.50 - - -
185 26-094-30ccc01 10-01-63 - - - -- - - - - .

186 21-105-32ddb01 11-14-02 <.04 1.3 3 - - - - - 3.53
187 17-106-32ccb01 11-01-76 - - - - - - - - -
188 15-106-30bbd01 10-31-76 - - - - - - - - _
189 13-106-16bdd01 10-30-76 - - - - - - - - _
190 12-103-11dca01 10-31-76 - - - - - - - - .
191 13-107-03dab01 10-30-76 - - - - - - - - .
192 13-102-34dca01 11-03-76 - - - - - - - - .
193 21-105-32bdd01 09-15-62 - - - - - - - - .
194 13-106-12bcd01 11-01-76 - - - - - - - - _
195 14-106-27dbc01 10-30-76 - - - - - - - - .
196 13-105-16ddd01 10-30-76 - - - - - - - - .
197 18-106-15bab23 09-05-83 - - - - - - - - .

198 14-100-24ccc01 11-17-02 E.02 <1 1 - - - - 200 .07
199 18-107-22aca01 04-13-62 - - - - - - - - .
200 25-106-14bab01 08-01-76 - - - - - - - - _
201 23-105-12cac01 10-24-77 -- - - - - - - - -
202 12-106-14aab01 11-01-76 - - - - - - - - -
203 23-102-11aaa01 10-29-76 - - - - - - - - -
204 23-102-17bdd01 10-28-76 - - - - - - - - .
205 24-103-13aaa01 11-17-76 - - - - - - - - _
206 25-106-02ddc01 08-02-85 -- - 8 - - - - - .
207 12-102-11bcc01 11-03-76 -- - - - - - - - .
208 23-106-08abb01 04-27-62 - - - - - - - - -
209 25-106-27¢b 01 03-20-62 - - - - - - - - -
210 24-107-24aba01 08-04-76 - - - - - - - - -
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Appendix 6. Physicalproperties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depth to Altitude of
Map well, water level, land Barometric
number Date feethelow feetbelow  surface, Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*
211 12-101-18bdd01 410114108493801 11-03-76 124TPTN USGS SP - - 7,140 - -
212 13-103-19ddc01 410511109024701 09-21-76 124TPTN USGS SP - - 7,760 - -
213 25-106-23ccc01 420710109255001 07-29-76 124TPTN USGS GW 1,120 -- 6,606 -- --
214 23-107-13acc01 415814109290601 07-26-76 124TPTN USGS GW 1,029 -- 6,650 -- --
215 25-105-06cdc01 420947109231301 07-31-76 124TPTN USGS GW 900 -- 6,665 -- --
216 25-106-27bc 03 420646109264901 07-27-76 124TPTN USGS GW 1,480 -- 6,595 -- --
217 14-104-26dcc01 410928109052601 11-14-02 125FRUN USGS SP -- -- 7,475 32 592
218 20-090-34acc01 413958107310001 04-14-76 125FRUN USGS GW 300 -- 7,026 -- -
219 19-100-27abd01 413556108400401 08-30-77 125FRUN USGS GW 271 -- 6,735 -- -
220 20-090-31cbb02 413945107344501 07-09-63 125FRUN USGS GW 150 -- -- -- --
221 22-100-08c 415330108452000 04-18-75 125FRUN USGS GW - - - - -
222 21-095-30c 01 414545108115001 07-15-70 125FRUN USGS GW 6,161 - - - -
223 20-096-10bc 01 414330108125501 09-27-72 125FRUN USGS GW 4,000 -- -- -- --
224 20-090-05dab01 414416107325901 04-20-76 125FRUN USGS GW 1,740 -- -- -- --
225 22-098-08ca 01 415335108312301 09-13-02 200MSZC USGS GW 6,978 -- 6,635 .50 595
226 19-105-23b 01 413650109134501 07-15-68 211IMVRD USGS GW 370 -- -- -- --
227 21-101-21 01 414655108502501 09-30-63 211MVRD USGS GW 1,200 -- -- -- --
228 15-102-04b 01 411845108541501 09-28-63 211ALMD USGS GW 60 -- -- -- --
229 19-105-02bc 01 413920109135001 06-18-64 211ALMD USGS GW 880 -- -- -- -
230 14-103-02acc01 411335108581501 03-23-76 211ALMD USGS SP -- -- 7,445 -- -
231 22-104-15¢ 01 415335109110001 06-18-64 211ALMD USGS GW - - - - -
232 14-103-18abc01 411153109030201 04-06-76 211ERCS USGS SP 0 - 7,137 - -
233 19-100-33cdb01 413434108412601 08-30-77 211ERCS USGS GW 1,219 - 6,600 - -
234 22-099-08d 01 415320108380501 09-30-63 211ERCS USGS GW 6,100 -- -- -- --
235 12-105-22acc01 410030109132801 10-30-76 211ERCS USGS SP -- -- 6,335 -- -
236 12-105-22aca01 410027109100401 10-30-76 211ERCS USGS SP -- -- -- -- --
237 17-102-04cdc01 412827108550201 10-28-76 211RKSP USGS SP -- -- 6,922 -- --
238 14-103-07abc01 411249109025601 02-11-76 211RKSP USGS SP -- -- 7,070 -- --
239 20-101-27caa01 414054108472001 07-17-58 211RKSP USGS GW 90 -- -- -- --
240 18-100-08cc 02 413245108430001 09-30-63 211RKSP USGS GW 4,930 -- -- -- -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

891

pH, Specific Hardness,
Dissolved water, conductance, Tempera- Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, uS/cm air, water, mg/L as filtered, filtered,
(plate2)  Localidentifier ~ Sampled mg/L* saturation  std units 25 deg C* deg C* deg C CaC03* mg/L mg/L
211 12-101-18bdd01 11-03-76 - - 7.5 850 - 7.5 300 53.0 40.0
212 13-103-19ddc01 09-21-76 - - 8.1 1,190 - 17.5 450 72.0 66.0
213 25-106-23ccc01 07-29-76 -- -- 9.5 1,250 - 16.0 7 2.00 .60
214 23-107-13acc01 07-26-76 -- -- 9.6 2,100 - 16.0 3 1.00 .20
215 25-105-06¢dcO1 07-31-76 -- -- 9.5 1,450 - 10.5 5 1.30 .50
216 25-106-27bc 03 07-27-76 - - 9.0 1,250 - 21.0 4 1.20 .20
217 14-104-26dcc01 11-14-02 1.4 - 7.2 - - 7.5 460 120 38.6
218 20-090-34acc01 04-14-76 - - 7.2 1,520 - 9.0 950 240 84.0
219 19-100-27abd01 08-30-77 - - 7.3 4,800 - 12.4 110 28.0 10.0
220 20-090-31cbb02 07-09-63 - - 8.0 1,160 - - 700 150 80.0
221 22-100-08c 04-18-75 - - 8.9 1,440 - - 4 .60 .50
222 21-095-30c 01 07-15-70 - - 8.0 - - - 190 69.0 3.00
223 20-096-10bc 01 09-27-72 - - 8.0 - - - .0 .00 .00
224 20-090-05dab01 04-20-76 - - 8.8 1,050 - 11.0 70 19.0 5.40
225 22-098-08ca 01 09-13-02 2 2 8.9 1,360 16.0 13.0 4 1.07 305
226 19-105-23b 01 07-15-68 -- -- 7.8 578 - - 180 38.0 20.0
227 21-101-21 01 09-30-63 -- -- 7.4 547 - - 250 66.0 21.0
228 15-102-04b 01 09-28-63 - - 6.8 1,100 - 9.5 360 80.0 38.0
229 19-105-02bc 01 06-18-64 - - 6.3 508 - 14.5 180 35.0 22.0
230 14-103-02acc01 03-23-76 - - 8.4 1,450 - 2.0 780 130 110
231 22-104-15¢ 01 06-18-64 - - 7.4 406 - 24.0 150 38.0 14.0
232 14-103-18abc01 04-06-76 - - 7.4 515 - 6.5 270 61.0 28.0
233 19-100-33cdb01 08-30-77 - - 6.1 1,370 - 17.4 680 180 56.0
234 22-099-08d 01 09-30-63 - - 8.4 1,500 - 15.0 8 2.90 .20
235 12-105-22acc01 ~ 10-30-76 - - 8.0 620 - 11.0 150 34.0 16.0
236 12-105-22aca01 10-30-76 -- -- 7.4 1,950 - 10.5 230 64.0 17.0
237 17-102-04c¢dcO1 10-28-76 -- -- 7.0 1,660 - 9.5 990 150 150
238 14-103-07abc01 02-11-76 -- -- 7.0 1,000 - 8.0 490 110 53.0
239 20-101-27caa01 07-17-58 - - 7.2 1,480 - 14.0 810 180 85.0

240 18-100-08cc 02 09-30-63 -- -- 6.7 1,700 -- 16.5 860 210 81.0
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
211 12-101-18bdd01 11-03-76 1.20 2 72.0 - - - 6.9 .20 17.0
212 13-103-19ddc01 09-21-76 3.50 2 110 - - -- 9.9 .30 16.0
213 25-106-23ccc01 07-29-76 .70 40 250 -- -- - 22.0 7.30 9.90
214 23-107-13acc01 07-26-76 1.20 100 420 -- -- - 33.0 9.30 10.0
215 25-105-06¢dc01 07-31-76 .90 53 280 -- -- - 21.0 6.70 9.40
216 25-106-27bc 03 07-27-76 .70 49 220 - - -- 25.0 11.0 10.0
217 14-104-26dcc01 11-14-02 2.38 23.5 282 283 .08 15.3 .30 15.7
218 20-090-34acc01 04-14-76 3.60 . 20.0 - - -- 8.0 .10 11.0
219 19-100-27abd01 08-30-77 7.10 50 1,200 -- -- - 100 1.10 8.20
220 20-090-31cbb02 07-09-63 3.00 .1 6.90 -- -- - 2.5 .20 7.10
221 22-100-08c 04-18-75 1.60 78 340 - - - 91.0 2.60 7.90
222 21-095-30c 01 07-15-70 - - -- - - -- 270 - -
223 20-096-10bc 01 09-27-72 - - - - - - 18.0 1.90 -
224 20-090-05dab01 04-20-76 2.10 10 190 - - -- 10.0 .10 9.10
225 22-098-08ca 01 09-13-02 .95 68 311 528 501 .13 24.1 2.12 7.81
226 19-105-23b 01 07-15-68 12.0 1 35.0 - - -- 18.0 .10 8.90
227 21-101-21 01 09-30-63 11.0 4 15.0 - - - 7.0 .20 9.30
228 15-102-04b 01 09-28-63 18.0 2 100 - - -- 44.0 1.50 14.0
229 19-105-02bc 01 06-18-64 9.90 1 31.0 - - -- 15.0 .80 8.90
230 14-103-02acc01 03-23-76 11.0 .5 29.0 -- -- - 26.0 40 6.30
231 22-104-15¢ 01 06-18-64 7.60 9 26.0 - - - 5.1 40 11.0
232 14-103-18abc01 04-06-76 4.50 1 5.30 - - - 9.6 .50 8.30
233 19-100-33cdb01 08-30-77 14.0 4 21.0 - - -- 7.7 .20 10.0
234 22-099-08d 01 09-30-63 1.50 58 380 - - -- 78.0 4.90 10.0
235 12-105-22acc01 10-30-76 11.0 3 78.0 - - -- 42.0 .60 14.0
236 12-105-22aca01 10-30-76 16.0 11 380 - - - 370 1.20 10.0
237 17-102-04cdc01 10-28-76 5.40 37.0 - - - 32.0 40 14.0
238 14-103-07abc01 02-11-76 3.30 41.0 - - - 17.0 .30 10.0
239 20-101-27caa01 07-17-58 - - -- - - -- 16.0 .30 12.0
240 18-100-08cc 02 09-30-63 10.0 1 75.0 - - -- 38.0 .30 9.60
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water,filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,

number Date filtered, constituents deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L filteredmg/L  mg/LasN* mg/LasN  mg/LasN mg/L as N mg/L as P* pg/L4
211 12-101-18bdd01 11-03-76 54.0 476 - -- -- .030 - .020 -
212 13-103-19ddc01 09-21-76 240 762 - -- -- .090 - .020 -
213 25-106-23ccc01 07-29-76 150 659 - - - .030 -- <.010 -
214 23-107-13acc01 07-26-76 190 1,080 - - - .020 -- .090 -
215 25-105-06¢dc01 07-31-76 220 760 - - - .020 -- .030 -
216 25-106-27bc 03 07-27-76 22.0 541 - -- -- .010 - <.010 -
217 14-104-26dcc01 11-14-02 196 583 618 <.04 -- <.06 <.008 E.O1 <2
218 20-090-34acc01 04-14-76 480 1,130 - -- -- .020 - <.010 <100
219 19-100-27abd01 08-30-77 1,300 3,360 - - - .030 -- .030 -
220 20-090-31cbb02 07-09-63 360 827 - - .02 -- -- - -
221 22-100-08c 04-18-75 110 864 - - .00 - - - --
222 21-095-30c 01 07-15-70 40.0 1,120 - -- -- - - - -
223 20-096-10bc 01 09-27-72 .0 777 - -- 11 - - - -
224 20-090-05dab01 04-20-76 380 663 - - - .030 - - -
225 22-098-08ca 01 09-13-02 156 806 843 44 - <.05 <.008 .07 2
226 19-105-23b 01 07-15-68 160 342 - -- .00 -- - - -
227 21-101-21 01 09-30-63 56.0 322 - - .09 - - - -
228 15-102-04b 01 09-28-63 280 711 - -- 23 - - - -
229 19-105-02bc 01 06-18-64 150 329 - -- .00 - - - -
230 14-103-02acc01 03-23-76 490 973 - .180 - .020 -- - <100
231 22-104-15¢ 01 06-18-64 7.8 224 - - .02 - - - --
232 14-103-18abc01 04-06-76 90.0 325 - - - - - - -
233 19-100-33cdb01 08-30-77 640 1,010 - -- -- .050 - .010 <100
234 22-099-08d 01 09-30-63 24.0 915 - -- .00 - - - -
235 12-105-22acc01 10-30-76 69.0 382 - -- -- .010 - .030 -
236 12-105-22aca01 10-30-76 98.0 1,210 - - - .010 - .030 --
237 17-102-04cdc01 10-28-76 630 1,290 - - - .020 - .010 --
238 14-103-07abc01 02-11-76 280 697 - - - 150 - - --
239 20-101-27caa01 07-17-58 590 1,090 - -- 11 - - - -
240 18-100-08cc 02 09-30-63 750 1,280 - -- .00 -- - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled pg/L pg/L vg/L pa/L pg/L pg/L pg/L pa/L pg/L
211 12-101-18bddO1 11-03-76 - - - - 70 - - - .
212 13-103-19ddc01 09-21-76 -- - - - 220 - - - -
213 25-106-23ccc01 07-29-76 -- - - - 620 - - - -
214 23-107-13acc01 07-26-76 - - -- - 840 - - - -
215 25-105-06cdc01 07-31-76 - - -- - 640 - - - -
216 25-106-27bc 03 07-27-76 - - - -- 490 - — - -
217 14-104-26dcc01 11-14-02 <.30 E2 59 <.06 70 <.04 <.8 24 1.6
218 20-090-34acc01 04-14-76 -- <1.0 - <10 M U <20 - U
219 19-100-27abd01 08-30-77 -- - - -- 600 - - - -
220 20-090-31cbb02 07-09-63 - - - - 20 - - - -
221 22-100-08c 04-18-75 - -- - - - - - - -
222 21-095-30c 01 07-15-70 - - - - 600 - - - -
223 20-096-10bc 01 09-27-72 -- - - - 0 - - . -
224 20-090-05dab01 04-20-76 -- - - - <20 - - - -
225 22-098-08ca 01 09-13-02 E.03 <2 47 <.06 139 <.04 <.8 E.01 .6
226 19-105-23b 01 07-15-68 - - - - 240 - - . -
227 21-101-21 01 09-30-63 - - - -- 80 - — - -
228 15-102-04b 01 09-28-63 - - - - 270 - - . -
229 19-105-02bc 01 06-18-64 -- - - -- 260 - - - -
230 14-103-02acc01 03-23-76 -- <1.0 - <10 180 <2 U - M
231 22-104-15¢ 01 06-18-64 - - - - 70 - - . -
232 14-103-18abc01 04-06-76 - - - - 70 - - . -
233 19-100-33cdb01 08-30-77 -- <1.0 700 -- 100 U U - U
234 22-099-08d 01 09-30-63 - - - - 150 - - - -
235 12-105-22acc01 10-30-76 -- - - -- 170 - - - -
236 12-105-22aca01 10-30-76 - - -- - 330 - - - -
237 17-102-04cdc01 10-28-76 - - - - 200 - - . -
238 14-103-07abc01 02-11-76 - - - - 130 - - . -
239 20-101-27caa01 07-17-58 - - - - - - - . -
240 18-100-08cc 02 09-30-63 -- - - -- 140 - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ng/L ng/L na/L na/L ng/L ng/L na/L ng/L na/L
211 12-101-18bdd01 11-03-76 20 -- -- <10 - - - - -
212 13-103-19ddc01 09-21-76 <10 -- -- 30 - -- - - -
213 25-106-23ccc01 07-29-76 70 -- -- <10 - - - - -
214 23-107-13acc01 07-26-76 30 - -- <10 - - - - -
215 25-105-06cdc01 07-31-76 100 - -- <10 - - - - -
216 25-106-27bc 03 07-27-76 30 - -- <10 - - - - -
217 14-104-26dcc01 11-14-02 95 <.08 38.2 38.2 1.1 2.98 1.7 <.20 516
218 20-090-34acc01 04-14-76 10,000 U <10 490 <1 <2 <1 - -
219 19-100-27abd01 08-30-77 550 - - 140 - - - - -
220 20-090-31¢cbb02 07-09-63 - - - - - - - - -
221 22-100-08¢ 04-18-75 - . - - . - - - -
222 21-095-30c 01 07-15-70 - - - - - - - - -
223 20-096-10bc 01 09-27-72 - -- - - - - - - .
224 20-090-05dab01 04-20-76 80 -- - - - - - - -
225 22-098-08ca 01 09-13-02 12 E.04 9.8 3.0 1.7 <.06 <3 <1 90.0
226 19-105-23b 01 07-15-68 - - - - - - - . .
227 21-101-21 01 09-30-63 - - - - - - - . .
228 15-102-04b 01 09-28-63 - - - - - - - . .
229 19-105-02bc 01 06-18-64 - - - - - - - - -
230 14-103-02acc01 03-23-76 70 <2 60 160 2 M <1 - -
231 22-104-15¢ 01 06-18-64 - - - - - - - . .
232 14-103-18abc01 04-06-76 2,500 - - - - - - - -
233 19-100-33cdb01 08-30-77 26,000 U -- 1,000 <1 - <1 U --
234 22-099-08d 01 09-30-63 - - - - - - - - -
235 12-105-22acc01 10-30-76 50 - -- 40 - - - - -
236 12-105-22aca01 10-30-76 60 - - 240 - - - - -
237 17-102-04cdc01 10-28-76 640 - - 90 - - -~ - -
238 14-103-07abc01 02-11-76 60 -- - - - - - - -
239 20-101-27caa01 07-17-58 -- -- - - - - - - -
240 18-100-08cc 02 09-30-63 - -- - - - - - - .
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta
radioactivity radioactivity, Ra*-226 Uranium
Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn*-222, natural,
Map water, water, water, filtered, filtered, filtered, water, water, water,
number Date filtered, filtered, filtered, Th4-230, Cs4-137, radonmethod  filtered, unfiltered, filtered,
(plate 2) Local identifier Sampled pa/L ng/L pa/L pCi/L* pCi/L pCi/L pCi/L pCi/L ng/L
211 12-101-18bdd01 11-03-76 - - - - - - - . .
212 13-103-19ddc01 09-21-76 - - - - - - - - .
213 25-106-23ccc01 07-29-76 - - - - - - - - _
214 23-107-13acc01 07-26-76 - - - - - - - - _
215 25-105-06cdc01 07-31-76 - -- - -- - - - - .
216 25-106-27bc 03 07-27-76 - - - - - - - - .
217 14-104-26dcc01 11-14-02 <.04 1.5 1 - - - - 1,170 4.07
218 20-090-34acc01 04-14-76 - 4.5 640 - 67.0 27 - - -
219 19-100-27abd01 08-30-77 - - - - - - - - .
220 20-090-31cbb02 07-09-63 - - - - - - - - _
221 22-100-08c 04-18-75 - - - - - - - - -
222 21-095-30c 01 07-15-70 - - - - - - - - -
223 20-096-10bc 01 09-27-72 - - - - - - - - .
224 20-090-05dab01 04-20-76 - - - - - - - - .
225 22-098-08ca 01 09-13-02 <.04 1.8 <1 - - - - 570 72
226 19-105-23b 01 07-15-68 - - - - - - - - .
227 21-101-21 01 09-30-63 - - - - - - - - -
228 15-102-04b 01 09-28-63 - - - - - - - - -
229 19-105-02bc 01 06-18-64 - - - - - - - - _
230 14-103-02acc01 03-23-76 - 3 U - 26.0 .09 - - -
231 22-104-15¢ 01 06-18-64 - - - - - - - - -
232 14-103-18abc01  04-06-76 - - - - - - - - .
233 19-100-33cdb01 08-30-77 - - U - 15.0 .86 - - -
234 22-099-08d 01 09-30-63 - - - - - - - - -
235 12-105-22acc01 10-30-76 - - - - - - - - _
236 12-105-22aca01 10-30-76 -- - - - - - - - -
237 17-102-04c¢dc01 10-28-76 -- - - - - - - - .
238 14-103-07abc01 02-11-76 - - - - - - - - -
239 20-101-27caa01 07-17-58 - - - - - - - - -
240 18-100-08cc 02 09-30-63 - - - - -
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Appendix 6. Physicalproperties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Depth of Depthto  Altitude of
Map well, water level, land Barometric
number Date feetbelow feet below surface,  Turbidity, pressure,
(plate2)  Local identifier Station number Sampled  Geologic unit'  Agency? Sitetype®  LSD* LSD feet NTU mm Hg*
241 16-103-04abc01 412324109005101 10-29-76 211BLIR USGS SP - - 7,100 - -
242 18-104-33ccall 412927109090501 10-31-76 211BLIR USGS SP - - 6,800 - -
243 17-104-15abc01 412719109073301 10-31-76 211BXTR USGS SP - - 7,357 - -
244 16-104-23baa01 412128109053001 11-03-76 211BXTR USGS SP - - 7,095 - -
245 16-104-27bad01 412031109064501 11-03-76 211BXTR USGS SP - - - - -
246 17-103-08bbd01 412813109032501 10-29-76 211BXTR USGS SP - - 7,310 - -
247 19-104-18ccb01 413709109043501 10-24-77 227NGGT USGS GW 4546 - 6,319 - -
248 19-100-29ca - 01-15-75 111ALVM WRDS GW - - 6,580 - -
249 18-100-05ca - 05-15-76 111ALVM WRDS GW - - 6,590 - -
250 18-100-22ad - 01-15-75 111ALVM WRDS GW - - 6,632 - -
251 18-100-11ad - 01-15-75 124WSTC WRDS GW - - 6,795 - -
252 19-100-33ac -- 01-15-75 125FRUN WRDS GW -- -- 6,660 -- -
253 19-100-27ac - 01-15-75 125FRUN WRDS GW - - 6,740 - -
254 19-100-13bb - 02-15-75 125FRUN WRDS GW - - 6,900 - -
255 19-100-33bc - 05-15-76 125FRUN WRDS GW - - 6,640 - -
256 18-100-29dd - 02-15-75 125FRUN WRDS GW - - 6,680 - -
257 19-100-15¢cc - 01-15-75 211LNCE WRDS GW - - 6,900 - -
258 19-100-08da - 02-15-75 211LNCE WRDS GW - - 6,930 - -
259 19-100-31ad - 01-15-75 211LNCE WRDS GW - - 6,658 - -
260 18-100-10cb - 01-15-75 211LNCE WRDS GW - - 6,655 - -
261 18-100-20db - 12-15-75 211LNCE WRDS GW - - 6,780 - -
262 18-100-07ba -- 01-15-75 211ALMD WRDS GW -- -- 6,640 -- -
263 18-101-13ba - 07-15-76 211ALMD WRDS GW - - 6,930 - -
264 18-101-13ba - 05-15-76 211ALMD WRDS GW - - 6,940 - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

pH, Specific Hardness,
Dissolved water, conductance, Tempera-  Tempera- water, Calcium Magnesium,
Map Dissolved oxygen, unfiltered  water unfiltered ture, ture, unfiltered water, water,
number Date oxygen, percent of field, uS/cm air, water, mg/L as filtered, filtered,
(plate 2) Local identifier Sampled mg/L* saturation std units 25 deg C* deg C* degC CaC034 mg/L mg/L
241 16-103-04abc01 10-29-76 - - 7.4 670 - 8.0 360 90.0 34.0
242 18-104-33ccall 10-31-76 - - 7.6 - - 7.5 560 110 70.0
243 17-104-15abc01 10-31-76 - - 8.0 400 - 7.5 180 38.0 20.0
244 16-104-23baa01 11-03-76 - - 7.4 1,320 - 7.5 660 130 82.0
245 16-104-27bad01 11-03-76 - - 8.1 570 - 7.0 380 83.0 41.0
246 17-103-08bbd01 10-29-76 - -- 8.0 490 -- 9.0 350 85.0 34.0
247 19-104-18ccb01 10-24-77 - - 7.2 - -- 41.0 300 78.0 26.0
248 19-100-29ca 01-15-75 - - 7.7 5,420 - - 1,480 236 215
249 18-100-05ca 05-15-76 - - 7.5 18,200 - - 4,000 520 650
250 18-100-22ad 01-15-75 - - 7.6 29,000 - - 9,000 743 1,740
251 18-100-11ad 01-15-75 - - 8.2 2,120 - - 53 12 53
252 19-100-33ac 01-15-75 - - 8.2 2,500 - - 95 20 11
253 19-100-27ac 01-15-75 - - 6.9 1,850 - - 800 164 95
254 19-100-13bb 02-15-75 - - 6.9 2,030 - - 490 98 59
255 19-100-33bc 05-15-76 - - 7.7 8,440 - - 1,300 210 200
256 18-100-29dd 02-15-75 - - 7.4 4,170 - - 135 23 19
257 19-100-15cc 01-15-75 - - 8.1 4,000 - - 40 12 2.2
258 19-100-08da 02-15-75 - - 7.8 2,200 - - 25 3.1 4.2
259 19-100-31ad 01-15-75 - - 8.3 3,910 -- -- 55 10 7.1
260 18-100-10cb 01-15-75 - - 7.4 5,780 - - 178 15 34
261 18-100-20db 12-15-75 - - 8.1 3,600 - - 34 5 53
262 18-100-07ba 01-15-75 - - 8.2 2,900 - - 120 21 17
263 18-101-13ba 07-15-76 - - 7.9 20,200 - - 4,200 520 720
264 18-101-13ba 05-15-76 - - 7.3 3,970 - - 2,600 410 390
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alkalinity,
Potasium, Sodium, Alkalinity, water, filtered, Bromide Chloride, Fluoride, Silica,
Map water, Sodium water, water, filtered, incremental water, water, water, water,
number Date filtered, adsorption filtered, fixed end lab, titration field, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L ratio mg/L mg/L as CaCO3 mg/L as CaCO3 mg/L mg/L mg/L mg/L
241 16-103-04abc01 10-29-76 2.10 1 4.20 - - -- 3.8 .20 13.0
242 18-104-33cca0l 10-31-76 7.00 v 38.0 - - -- 14.0 .90 17.0
243 17-104-15abc01 10-31-76 2.30 .6 19.0 -- -- - 3.1 .30 22.0
244 16-104-23baa01 11-03-76 7.00 1 85.0 -- -- - 37.0 40 11.0
245 16-104-27bad01 11-03-76 3.70 3 13.0 -- -- - 7.1 .20 9.00
246 17-103-08bbd01 10-29-76 1.80 1 6.30 - - -- 2.7 1.10 10.0
247 19-104-18ccb01 10-24-77 190 68 2,700 - - -- 3,700 6.10 21.0
248 19-100-29ca 01-15-75 5.6 9.5 835 - - -- 445 1.2 9.1
249 18-100-05ca 05-15-76 15 40 5,800 -- -- - 8,200 1.7 -
250 18-100-22ad 01-15-75 35 76 16,500 -- -- - 25,000 6.5 8.6
251 18-100-11ad 01-15-75 9.3 30 493 - - -- 63 2.1 8
252 19-100-33ac 01-15-75 7.2 27 598 - - -- 323 1.6 11
253 19-100-27ac 01-15-75 11 3.1 204 - - -- 59 .6 7.4
254 19-100-13bb 02-15-75 6.5 6.1 310 - - -- 190 7 8.1
255 19-100-33bc 05-15-76 11 23 1,900 -- -- - 2,000 1.2 -
256 18-100-29dd 02-15-75 8.8 47 1,250 - - - 43 3.7 8.4
257 19-100-15¢cc 01-15-75 6.3 82 1,170 - - -- 52 1.5 7.1
258 19-100-08da 02-15-75 5.8 64 740 - - -- 86 33 7.9
259 19-100-31ad 01-15-75 3.7 54 906 - - -- 52 1 6.9
260 18-100-10cb 01-15-75 19 50 1,530 -- -- - 980 2 12
261 18-100-20db 12-15-75 4.4 68 920 - - - 28 7.7 15
262 18-100-07ba 01-15-75 11 28 702 - - - 91 1.4 8
263 18-101-13ba 07-15-76 16 39 5,900 - - -- 8,400 5.2 -
264 18-101-13ba 05-15-76 48 4 51 - - -- 45 1.2 -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Residue Ortho-
Sulfate, water, filtered, Residue on Ammonia Nitrate Nitrite + phosphate, Aluminum,
Map water, sum of evap. at 180 water, water, nitrate water Nitrite water, water, water,
number Date filtered, constituents  deg C water filtered, filtered filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled mg/L mg/L filtered mg/L  mg/L as N* mg/Las N mg/Las N mg/Las N mg/L as p4 pg/L4
241 16-103-04abc01 10-29-76 110 415 - -- -- .070 - .010 -
242 18-104-33ccall 10-31-76 310 765 - -- -- 110 - .030 -
243 17-104-15abc01 10-31-76 35.0 248 - - - 400 - .020 -
244 16-104-23baa01 11-03-76 380 961 - - - .010 - .010 -
245 16-104-27bad01 11-03-76 160 472 - - - .010 - .010 -
246 17-103-08bbd01 10-29-76 170 425 - -- -- .340 - <.010 -
247 19-104-18ccb01 10-24-77 200 7,220 - 2.00 -- .010 - .010 -
248 19-100-29ca 01-15-75 2,280 - 4,570 0 2 - - - 1,300
249 18-100-05ca 05-15-76 4,900 - 21,100 -- 5 -- - - -
250 18-100-22ad 01-15-75 8,880 - 59,000 0 5 -- -- -- 1,700
251 18-100-11ad 01-15-75 382 - 1,500 0 S5 - - - 1,800
252 19-100-33ac 01-15-75 215 - 1,670 0 S5 - - - 40
253 19-100-27ac 01-15-75 785 - 1,510 0 S5 - - - 1,500
254 19-100-13bb 02-15-75 620 - 1,490 0 .1 -- - - 200
255 19-100-33bc 05-15-76 2,300 - 7,210 -- 0 -- - - -
256 18-100-29dd 02-15-75 1,260 - 3,520 0 .1 -- - - 300
257 19-100-15cc 01-15-75 1,130 - 3,280 0 7 -- - - 400
258 19-100-08da 02-15-75 21 - 1,780 0 .6 -- - - 9
259 19-100-31ad 01-15-75 1,800 - 2,980 0 2 -- - - 200
260 18-100-10cb 01-15-75 233 - 4,910 0 1.9 -- -- -- 32,000
261 18-100-20db 12-15-75 1,200 - 2,740 0 .1 -- - - 400
262 18-100-07ba 01-15-75 363 - 2,050 0 4 - - - 1,400
263 18-101-13ba 07-15-76 5,100 - 21,100 -- .6 - - - -
264 18-101-13ba 05-15-76 2,200 - 3,650 -- 2 - - - -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Antimony, Arsenic, Barium, Beryllium, Boron, Cadmium, Chromium, Cobalt, Copper,

Map water, water, water, water, water, water, water, water, water,

number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,

(plate 2) Local identifier Sampled na/L na/L vg/L na/L ng/L ng/L ng/L ng/L ng/L

241 16-103-04abc01 10-29-76 - - - - 70 -- - - -
242 18-104-33ccal1 10-31-76 - - - - 220 -- - - -
243 17-104-15abc01  10-31-76 - - - - 100 - - - -
244 16-104-23baa01  11-03-76 - - - - 370 - - - -
245 16-104-27bad01  11-03-76 - - - - 60 - - - -
246 17-103-08bbd01 10-29-76 -- - - - 30 -- - -- -
247 19-104-18ccb01  10-24-77 - - - - 770 - - - -
248 19-100-29ca 01-15-75 - <7 - - - <10 <100 - <10
249 18-100-05ca 05-15-76 - - - - - - - - 80
250 18-100-22ad 01-15-75 - <7 - - - 40 <100 - 30
251 18-100-11ad 01-15-75 - <7 - - - <10 <100 - <10
252 19-100-33ac 01-15-75 - <7 - - - <10 <100 - <10
253 19-100-27ac 01-15-75 - <7 - - -- <10 <100 - <10
254 19-100-13bb 02-15-75 - <1 - - -- <10 <100 - <10
255 19-100-33bc 05-15-76 - - - - -- -- - - <10
256 18-100-29dd 02-15-75 - <7 - - - <10 <100 - <10
257 19-100-15c¢cc 01-15-75 - <7 - - - <10 <100 - <10
258 19-100-08da 02-15-75 - <7 - - -- <10 <100 - <10
259 19-100-31ad 01-15-75 - <7 - - -- <10 <100 - <10
260 18-100-10cb 01-15-75 - <7 - - -- <10 <100 - <10
261 18-100-20db 12-15-75 - 100 - - 1,200 <10 <100 - <10
262 18-100-07ba 01-15-75 - <7 - - - <10 <100 - <10
263 18-101-13ba 07-15-76 -- - - - -- -- - -- <10
264 18-101-13ba 05-15-76 - - - - - - - - <10
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Iron, Lead, Lithium, Manganese, Molybdenum,  Nickel, Selenium, Silver, Strontium,
Map water, water, water, water, water, water, water, water, water,
number Date filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered, filtered,
(plate 2) Local identifier Sampled ug/L ug/L pg/L pg/L ug/L pg/l pg/l pg/L ua/L
241 16-103-04abc01 10-29-76 <10 - - <10 - - - - -
242 18-104-33ccall 10-31-76 90 - - <10 - - - - -
243 17-104-15abc01 10-31-76 100 - - <10 - - - - -
244 16-104-23baa01 11-03-76 40 - - 30 - - - - -
245 16-104-27bad01 11-03-76 30 - -- 20 - - -- - --
246 17-103-08bbd01 10-29-76 <10 - -- <10 - - -- - --
247 19-104-18ccb01 10-24-77 520 - - 140 - - - -- -
248 19-100-29ca 01-15-75 1,400 - - 2,400 - - <1 <500 -
249 18-100-05ca 05-15-76 20,000 - - 2,200 - - - -- -
250 18-100-22ad 01-15-75 400 - - 200 - - <1 <500 -
251 18-100-11ad 01-15-75 2,000 - - 200 - - - <500 -
252 19-100-33ac 01-15-75 U - - 100 - - <500 <500 -
253 19-100-27ac 01-15-75 2,000 - -- 700 - - -- <500 --
254 19-100-13bb 02-15-75 600 - -- 200 - - -- <500 --
255 19-100-33bc 05-15-76 900 - -- 100 - - -- - --
256 18-100-29dd 02-15-75 800 - -- 100 - - -- <500 --
257 19-100-15c¢cc 01-15-75 500 - -- <50 - - -- <500 --
258 19-100-08da 02-15-75 1,200 - - 400 - - - <500 -
259 19-100-31ad 01-15-75 200 - - 200 - - - <500 -
260 18-100-10cb 01-15-75 1,500 - - 200 - - - <500 -
261 18-100-20db 12-15-75 80 - -- 180 - - -- <500 --
262 18-100-07ba 01-15-75 2,300 - -- 300 - - -- <500 -
263 18-101-13ba 07-15-76 13,000 - -- 180 - - -- - --
264 18-101-13ba 05-15-76 510 - - 300 - - - -- -
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Appendix 6. Physical properties and chemical analyses of water samples collected from wells and springs in Sweetwater County, Wyoming.—Continued

Alpha Gross beta

radioactivity radioactivity, Ra*-226 Uranium

Thallium,  Vanadium, Zinc, water, water, water, Ra-228, Rn4-222, natural,

Map water, water, water, filtered, filtered, filtered, water, water, water,

number Date filtered, filtered, filtered, Th*-230, Cs*137, radonmethod filtered, unfiltered, filtered,

(plate 2) Local identifier Sampled ug/L ug/L ng/L pCi/L* pCi/L pCi/L pCi/L pCi/L ug/L

241 16-103-04abc01 10-29-76 -- -- - - _- - _ _ -
242 18-104-33ccall 10-31-76 - -- - - - - - . -
243 17-104-15abc01 10-31-76 - - - - - - - - .
244 16-104-23baa0l 11-03-76 -- - - - - - - . .
245 16-104-27bad01 11-03-76 - - - - - - - - -
246 17-103-08bbd01 10-29-76 -- -- - - - - - - .
247 19-104-18ccb01 10-24-77 - - - - 230 20.0 - - -
248 19-100-29ca 01-15-75 - -- 30 -- - - - . .
249 18-100-05ca 05-15-76 - -- 440 -- - - - . .
250 18-100-22ad 01-15-75 -- - 300 -- - - - . .
251 18-100-11ad 01-15-75 -- - 300 - - - - - .
252 19-100-33ac 01-15-75 - - 300 -- - - - - .
253 19-100-27ac 01-15-75 -- - 300 - - - - - .
254 19-100-13bb 02-15-75 - -- 80 -- - - - . .
255 19-100-33bc 05-15-76 - -- 60 -- - - - . .
256 18-100-29dd 02-15-75 - - 30 - - - - - .
257 19-100-15cc 01-15-75 - - 30 -- - - - - .
258 19-100-08da 02-15-75 - - <20 -- - - - - .
259 19-100-31ad 01-15-75 - - <20 - - - - - .
260 18-100-10cb 01-15-75 - -- 50 -- - - - . .
261 18-100-20db 12-15-75 - - <20 - - - - - _
262 18-100-07ba 01-15-75 - - <20 - - - - - .
263 18-101-13ba 07-15-76 -- - 180 - - - - - .
264 18-101-13ba 05-15-76 -- - 50 - - - - - .
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! Abbreviations for geologic units used in this table:

111ALVM --
111EOLN --
111HLCN --
111LDLD --
111SNDD  --
120EXTV --
121BRPK  --
122BSHP  --
124EOCN --
124WSHK --
124BRDG --
124GRRV --
124LNEY --
124CDBF --
124WSTC --
124BSPG  --
124WKPK --
124TPTN  --
125FRUN --
200MSZC --
211LNCE --
211MVRD --
211ALMD --
211ERCS --
211RKSP --
211BLIR  --
211BXTR --
227NGGT --

Holocene alluvium

Eolian deposit

Holocene series

Landslide deposit

Sand dune deposit

Extrusive rock

Browns Park Formation

Bishop Conglomerate

Eocene Series

‘Washakie Formation

Bridger Formation

Green River Formation

Laney Shale Member of Green River Formation
Cathedral Bluffs Tongue of Wasatch Formation
Wasatch Formation

Battle Spring Formation

Wilkins Peak Member of the Green River Formation
Tipton Shale Member of the Green River Formation
Fort Union Formation

Mesozoic Erathem

Lance Formation

Mesaverde Group

Almond Formation

Ericson Sandstone

Rock Springs Formation

Blair Formation

Baxter Shale

Nugget Sanstone

2Agency abbreviations used in this table:

USGS --
WRDS --

U.S. Geological Survey
Wyoming Resources Data System

3Site type abbreviations used in this table:

GW --
SP -

ground-water well
spring

4Column heading abbreviations used in this table:

LSD --
NTU --
mm Hg -
mg/L --
uS/cm 25 --
deg C --
CaCOg --
evap. --
N -
P -
pg/L -
pCi/L --
Th --

land surface datum
nephelometric turbidity units
millimeters of mercury
milligrams per liter
microsiemens per centimeter at 25 degrees Celsius
degrees Celsius

calcium carbonate
evaporation

nitrogen

phosporus

micrograms per liter
picocurie per liter

thorium

cesium

radium

radon
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CALCIUM CHLORIDE, FLUORIDE, NITRITE PLUS NITRATE

PERCENT

Appendix 7-1. Piper diagram showing relative ionic compositions of ground-water-
quality samples collected from Quaternary aquifers in Sweetwater County, Wyoming.
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Appendix 7-2. Piper diagram showing relative ionic compositions of ground-water-
quality samples collected from the Browns Park aquifer in Sweetwater County, Wyoming.
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Appendix 7-3. Piper diagram showing relative ionic compositions of ground-water-quality
samples collected from the Bishop Conglomerate aquifer in Sweetwater County, Wyoming.
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Appendix 7-4. Piper diagram showing relative ionic compositions of ground-water-quality
samples collected from the Washakie aquifer in Sweetwater County, Wyoming.
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Appendix 7-5. Piper diagram showing relative ionic compositions of ground-water-quality
samples collected from the Bridger aquifer in Sweetwater County, Wyoming.
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Appendix 7-6. Piper diagram showing relative ionic compositions of ground-water-quality samples
collected from the Laney aquifer within the Green River Formation in Sweetwater County, Wyoming.

185



186

Water Resources of Sweetwater County, Wyoming

0

e & @

QS
N
CALCIUM CHLORIDE, FLUORIDE, NITRITE PLUS NITRATE

PERCENT

Appendix 7-7. Piper diagram showing relative ionic compositions of ground-water-quality samples
collected from the Wilkins Peak aquifer within the Green River Formation in Sweetwater County, Wyoming.
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Appendix 7-8. Piper diagram showing relative ionic compositions of ground-water-quality samples
collected from the Tipton Shale aquifer within the Green River Formation in Sweetwater County, Wyoming.
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Figure 7-9. Piper diagram showing relative ionic compositions of ground-water-quality
samples collected from the Wasatch aquifer in Sweetwater County, Wyoming.
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Figure 7-10. Piper diagram showing relative ionic compositions of ground-water-quality samples
collected from the Cathedral Bluffs aquifer within the Wasatch Formation in Sweetwater County, Wyoming.
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Appendix 7-11. Piper diagram showing relative ionic compositions of ground-water-
quality samples collected from the Battle Spring aquifer in Sweetwater County, Wyoming.
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Appendix 7-12. Piper diagram showing relative ionic compositions of ground-water-
quality samples collected from the Fort Union aquifer in Sweetwater County, Wyoming.
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