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CONVERSION FACTORS, VERTICAL DATUM, AND ABBREVIATIONS

Multiply By To obtain
acre 4,047 square meter
acre 0.4047 hectare
acre-foot (acre-ft) 1,233 cubic meter
acre-foot (acre-ft) 0.001233 cubic hectometer
cubic foot per second (ft3/s) 0.02832 cubic meter per second
cubic foot per second per square 0.01093 cubic meter per second per
mile [(ftB/s)/mi2] square kilometer
foot (ft) 0.3048 meter
gallon 0.003785 cubic meter
gallon per minute (gal/min) 0.06309 liter per second
inch (in.) 25.4 millimeter (mm)
inch per year (in/yr) 25.4 millimeter per year
mile (mi) 1.609 kilometer
million gallons (Mgal) 3,785 cubic meter
square mile (miz) 2.59 square kilometer

Temperature can be converted to degrees Fahrenheit (°F) or degrees Celsius (°C) as follows:

°F=9/5(°C) + 32

°C=5/9 (°F- 32)

Sea level: In this report, “sea level” refers to the National Geodetic Vertical Datum of 1929--a geodetic datum derived from a general
adjustment of the first-order level nets of the United States and Canada, formerly called Sea Level Datum of 1929.

Abbreviated water-quality units used in this report:

meq/L
mg/L
ng/L
pm
uS/cm

milliequivalents per liter

milligram per liter

microgram per liter

micrometer

microsiemens per centimeter at 25 degrees Celsius

Abbreviations used in this report:

MCL
NAWQA
NWQL
SMCL
USEPA
USGS

maximum contaminant level

National Water Quality Assessment Program

National Water Quality Laboratory of U.S. Geological Survey
secondary maximum contaminant level

U.S. Environmental Protection Agency

U.S. Geological Survey
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WATER RESOURCES OF LINCOLN COUNTY,
WYOMING

By Cheryl A. Eddy-Miller, Maria Plafcan, and Melanie L. Clark

ABSTRACT

Surface-water, ground-water and water-quality data were compiled to describe the general
occurrence, availability, and chemical quality of the water resources of Lincoln County, Wyoming.
These data are needed to plan for and to manage the increased demands for water in the county. This
study was conducted in cooperation with the Wyoming State Engineer.

The average annual runoff varied for the two hydrologic regions that occur in Lincoln County.
In the Mountainous Region, average annual runoff ranged from 1.05 to 40 inches per year. Although
no streamflow-gaging stations in the county were identified as receiving most of their flow from the
High Desert Region, this type of stream does exist in the county. At a gaging station located 40 miles
east of the county in the High Desert Region, the average annual runoff was 0.1 inch per year.

Geologic units were grouped mainly by age, and include deposits of Quaternary age, and rocks
of Tertiary, Mesozoic, and Paleozoic age. Rocks of Precambrian age are not exposed at the surface in
Lincoln County. More wells were developed in Quaternary deposits than any other geologic unit in
the county. The most productive alluvial and colluvial aquifers in the Overthrust Belt, with pumping
wells discharging up to 2,000 gallons per minute, are located in the valleys of the Bear River and Salt
River (Star Valley).

Ground-water movement is related to the location of the recharge and discharge areas and to the
thickness and permeability of aquifer materials. The ground-water connection between areas in the
Overthrust Belt and the Green River Basin is restricted by folded and faulted rocks that are a result of
regional tectonic (or orogenic (mountain building)) activity during middle Mesozoic and early
Cenozoic time. Ground-water movement is difficult to define by aquifer within the Overthrust Belt
because of the numerous faults and fractures. Most of the water discharged from the major limestone
and dolomite aquifers of the Paleozoic (including the Madison Limestone of Mississippian age, Darby
Formation of Devonian age, and the Bighorn Dolomite of Ordovician age) in the Overthrust Belt is
from large springs. Water recharging these aquifers in one surface drainage basin may discharge in
another drainage basin via interbasin transfers of ground water.

Total water use in Lincoln County during 1993 was estimated to be 405,000 million gallons.
Surface water was the source for about 98 percent of the water used in the county; ground water
accounted for about 2 percent of the water used. Hydroelectric power generation and irrigation used
the largest amount of water.

Discharge measurements and surface-water samples were collected from the Salt River and one
tributary to the Salt River during a streamflow sampling event in Star Valley, July 18-23, 1994. During
that time, the river had an overall gain of 340 cubic feet per second along the reach from the Salt
River’s entrance into Star Valley to where the river discharges into Palisades Reservoir.
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Dissolved-solids concentrations varied greatly for ground-water samples collected from
35 geologic units. Dissolved-solids concentrations in all water samples collected from the Laney
Member of the Green River Formation of Tertiary age were greater than the Secondary Maximum
Contaminant Level of 500 milligrams per liter established by the U.S. Environmental Protection
Agency. All ground-water samples collected from the Salt Lake and Teewinot Formations of Tertiary
age, the Madison Limestone of Mississippian age, and the Bighorn Dolomite of Ordovician age
contained dissolved-solids concentrations less than the Secondary Maximum Contaminant Level.

Increased population growth in Star Valley and recent detections of nitrate concentrations above
the maximum contaminant level of 10 milligrams per liter as nitrogen, established by the
U.S. Environmental Protection Agency, prompted a study of the baseline water quality of the ground
water. Ten domestic wells completed in the Salt River alluvium and colluvium were established as
monitoring wells in 1993. A total of 84 ground-water samples were collected from the wells used in
the Star Valley monitoring study. No water sample had a nitrate concentration greater than the
maximum contaminant level. Statistical analysis indicated there was no significant difference between
the water quality data collected in different seasons, and no correlation between the nitrate
concentrations and the depth to ground water.

INTRODUCTION

Lincoln County was established February 20, 1911 with land partitioned from Uinta County. In 1921,
Lincoln County was reduced to the current 4,182 square miles when Teton and Sublette Counties were created,
making Lincoln the 11th largest county in Wyoming (Wyoming Historical Records Survey, 1941, p. 1) (fig. 1).
Lincoln County development was primarily due to mining, westward expansion, and settlement by the Church
of Jesus Christ of Latter-day Saints (Wyoming Historical Records Survey, 1941). Water is and has been a
critical resource during the development of the county, especially for irrigation and mining use. Construction
of canals in Star Valley, which were essential for crop production, was started in 1889 (Corsi, 1990). The
county’s population according to the 1990 census is 12,625 (Wyoming Data Handbook, 1991, p. 250). Most
of the current population is divided between the Kemmerer area and Star Valley.

The topography of the county ranges from the flat intermontane Star Valley in the north-western part of
the county; rises quickly to high mountains in the central part of the county; and returns to flat, arid, sage and
grasslands in the southern and eastern part of the county. Altitudes range from 5,600 feet near Star Valley to
11,378 feet at the top of Wyoming Peak. The Green, Bear, and Snake Rivers are the principal rivers providing
surface-water drainage in the county. Currently, water in the county is used mostly for power generation,
agriculture, industry, public supply, and domestic use.

Purpose and Scope

The purpose of this report is to determine and describe the general occurrence, availability, and chemical
quality of surface and ground water of Lincoln County, Wyoming. The information presented can be used in
management of the water resources, including planning and designing new water supplies and related economic
developments. This report, prepared in cooperation with the Wyoming State Engineer, is one of a series of
reports describing the water resources of selected Wyoming counties.

The principal water resources in the county are streamflow and ground water. Streamflow is described
first, but the emphasis is on ground water. The relation of ground water to geology is described, as well as
ground-water recharge, movement, and discharge. A geologic map was compiled for Lincoln County (pl. 1).
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of some Tertiary rocks (Oriel and Tracey, 1970, p. 5). Star Valley, in the northwestern part of Lincoln County,
is an elongate, northwest-trending intermontane valley. The valley is divided into two sections by a constriction
called the Narrows that separates the southern part of Star Valley from the northern part of Star Valley (pl. 3).

The valley is bounded to the east by the abrupt uplift of the Salt River Range along the Star Valley Fault and to
the west and south by rolling uplands of Paleozoic and Mesozoic rocks called the Gannett Hills (Walker, 1965,
p- C3) (pl. 3). Unconsolidated Quaternary fan deposits, built by erosion of the flanking mountains, and alluvium
and colluvium occur on the valley floor.

The Darby Thrust Fault is the western geologic boundary of the Green River Basin. Relatively
undisturbed Paleozoic and Mesozoic rocks in the Green River Basin are deeply buried beneath Tertiary and
Quatemary deposits compared to the folded and faulted Paleozoic and Mesozoic rocks in the Overthrust Belt.
The main structural feature within the Green River Basin part of the county is the Moxa Arch (pl. 3), a low-
relief, south plunging anticline (Lickus and Law, 1988). The southeastern sector of the study area occupies part
of the western limb of the Moxa Arch. During the Paleocene and Eocene, the Green River Basin was occupied
by ancient Lake Gosiute. The intertonguing of the Bridger, Green River, and Wasatch Formations is the result
of areal water-level fluctuations of Lake Gosiute coupled with regional tectonic activity (Ahern and others,
1981, p. 21). About 10,000 feet of sediments accumulated as a result of various depositional processes operating
in and surrounding the Basin during the Tertiary (Ahern and others, 1981).

Water-Right Administration
By Richard G. Stockdale, Wyoming State Engineer’s Office

According to Article 8, Section 1 of the Wyoming State constitution, "The water of all natural streams,
springs, lakes or other collections of still water, within the boundaries of the state, are hereby declared to be
property of the state.” Anyone desiring to use water beneficially in Wyoming must apply for and obtain an
approved permit from the State Engineer to appropriate water prior to initiating construction of water-diversion
structures, such as dams, headgates, spring boxes, and wells. Once a permit to appropriate water has been
obtained from the State Engineer, the permittee may proceed with construction of the water-diversion works and
with beneficial use of the diverted water for the purposes specified in the permit. Such diversion and beneficial
use need to be made in accordance with statutory provisions. After the permittee has beneficially used the
diverted water for all of the permitted uses at all of the permitted point(s) or area(s) of use, proof of beneficial
use is filed, and the water right is adjudicated (finalized). The adjudication process fixes the location of the
water-diversion structure, the use, the quantity, and the points or areas of use for the water right.

Wyoming water rights are administered using the Doctrine of Prior Appropriation, commonly referred to
as the "First in time, first in right" system. Article 8, Section 3 of the Wyoming constitution states: "Priority of
appropriation for beneficial uses shall give the better right." The priority date of an appropriation is established
as the date when the application for permit to appropriate water is received in the State Engineer's Office.

Water-right administration is conducted by the State Engineer and four Water Division Superintendents.
Article 8, Section 5 of the Wyoming constitution provides for the appointment of a State Engineer, and Section
4 provides for the creation of four Water Divisions in the State and the appointment of a superintendent in each
division. The State Engineer is Wyoming's chief water-administration official and has general supervision of
all waters of the State. The superintendents, along with their staff of hydrographers and water commissioners,
are responsible for the local administration of water rights and the collection of hydrologic data in their
respective divisions.
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Deviations from the standard water-right administrative system of "First in time, first in right" might exist.
Such deviations might be caused by conditions in compacts, court decrees, and treaties or through the creation of
special water-management districts. Virtually every stream exiting the State is subject to a compact, court decree,
or treaty that dictates to some degree how the appropriations on that specific stream are administered. Although
the interstate nature of ground water and the interconnection of ground water with streams are recognized, the
development of interstate agreements on use of water from aquifers is still in its infancy. The reason that few
ground-water compacts exist is twofold. First, there is a lack of sound technical data on which to base appropriate
administrative allocations of ground water between adjoining States, and second, there is not sufficient competition
between Wyoming and adjoining States to require binding interstate agreements or allocations of ground-water
resources.
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with locating monitoring wells within the valley. The help and orientation from Ken Mills of the Natural
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STREAMFLOW

The headwaters of tributaries to three major drainage basins originate in Lincoln County: the Green River,
the Bear River, and the Snake River Basins (Lines and Glass, 1975, sheet 3; Schuetz and others, 1995, p. 2). Major
tributaries to the Green River include La Barge Creek and Hams Fork. The major tributary to the Bear River is
Smiths Fork. Major tributaries to the Snake River include the Salt River and the Greys River. The geographic
location where all three basins meet is the Tri-Basin Divide, located approximately 14 miles southeast of Smoot
on National Forest land (fig. 1).

Streamfiow Data

Streamflow data are needed when planning, designing, or managing water use and development associated
with streams. To obtain these data, streamflow-gaging or sampling stations are installed and operated on the
principal streams. At these stations, data are collected continuously or periodically. Streamflow-gaging and
sampling stations are operated for a variety of purposes in the county; a primary purpose is for planning and
managing irrigation-water supplies.

Streamflow data generally are collected at continuous-record streamflow gaging stations, where water-level
sensing equipment and a recorder are housed in a streamside shelter. Using discharge measurements of the
streamflow, hydrographers develop a relation known as a rating between stage (water level) and measured
discharge at the gaging station (fig. 4). This rating is used with the continuous record of stage from the gaging-
station recorder to develop a continuous record of stream discharge. The locations of 61 gaging stations where
substantial amounts of data have been collected for streamflow and water quality in the county are shown on
plate 2, and specific information concerning these stations is listed in table 1. Records for some stations listed in
this table may have been published previously using a slightly different station name. Previously published names
are included in the station manuscript of the U.S. Geological Survey (USGS) Water Resources Data report for
Wyoming, which is published annually.
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Figure 4. Procedure for collection of streamflow data at a gaging station (from Lowham, 1988, p.13).
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Streamflow and water-quality data are sometimes required locally where streamflow-gaging or sampling
stations are not operated. For example, determination of water loss or gain from seepage in a particular stream
reach may require measurements of discharge at several locations along the stream reach. Likewise, definition
of water-quality changes within a stream reach may require that water samples be collected (periodically or
routinely) at several locations to account for the effects of inflows from seeps and tributaries. Locations where
measurements or samples were collected infrequently are defined as miscellaneous streamflow sites. Locations
of 52 miscellaneous streamflow sites used for this study are shown on plate 2, and specific information con-
cerning these sites is listed in table 2.

Additional information about streamflow-gaging stations and miscellaneous streamflow sites in the
county can be obtained from computer files and published reports of the USGS. Inquiries can be directed to the
District Chief, U.S. Geological Survey, 2617 E. Lincolnway, Suite B, Cheyenne, Wyoming 82001-5662.

Streamflow Characteristics

Streams in Lincoln County can be classified as ephemeral, intermittent, or perennial. Assigning a stream
type can be somewhat arbitrary because the process depends on which reach of the stream is being considered
and the length of time the stream has been observed (Lowham, 1985, p. 32).

Streams that primarily drain desert areas of the county are usually ephemeral or intermittent. Ephemeral
and intermittent streams only flow periodically in response to direct surface runoff and often have extended
periods of no flow (Lowham, 1988, p. 5). The two stream types differ slightly, as intermittent streams may
receive some ground-water inflow in addition to direct surface runoff; however, ground-water inflow is insuffi-
cient to sustain flow throughout the year (Lowham, 1985, p. 32). For the purpose of this report, ephemeral and
intermittent stream types will be classified as one type: ephemeral/intermittent. A hydrograph for Pacific Creek
near Farson (located 40 miles east of Fontenelle in Sweetwater County) illustrates the streamflow of an
ephemeral/intermittent stream (fig. 5).

Most perennial streams originate in the mountainous areas of the county. Streamflow in these areas occurs
mainly as a result of snowmelt runoff (Lowham, 1988, p. 5). Water stored as ground water in the mountains is
released slowly, maintaining streamflow throughout the year. An example of a perennial stream is Hams Fork
below Pole Creek near Frontier (site 13); a hydrograph for this streamflow-gaging station is shown in figure 5.
The hydrograph shows the characteristic period of snowmelt runoff from April through July followed by
sustained flow throughout the year.

The continuous record of stream discharge, described in the “Streamflow Data” section, can be summa-
rized statistically to express streamflow characteristics, such as, average daily, monthly, or yearly rates or
volumes of discharge. Instantaneous peak flow and total runoff for a particular period also can be determined
from the records. Streamflow characteristics at 21 selected streamflow-gaging stations in the county are listed
in table 3 and include: average annual flow, average annual runoff, and annual peak flow for selected recurrence
intervals. Additional streamflow characteristics can be found in Peterson (1988, p. 52-61; p. 102-109; p. 178-
185; p. 188-193, and p. 208-221).

Estimates of streamflow characteristics at sites with no streamflow-gaging stations can be made using
equations “that relate streamflow characteristics to features of the drainage basin” (Lowham, 1988, p. 16).
Factors affecting streamflow are climate, topography, and geology. Wyoming’s terrain is diverse, and because
these factors vary with terrain, Lowham (1988, p. 18) identified three distinct hydrologic regions in the State
and developed different equations to estimate streamflow characteristics in each region. The three hydrologic
regions are Mountainous, High Desert, and Plains. The region boundaries were defined by the use of color-
infrared imagery and known streamflow characteristics. Most of Lincoln County is within the Mountainous
Region. The southeastern and southwestern parts of the county are located in the High Desert Region: the Plains
Region is not present in Lincoln County.
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Figure 5. Daily mean discharge for an ephemeral/intermittent stream and a perennial stream, water year 1967.
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Average Annual Runoff

Average annual flow (Q,) is a measure of streamflow past a reference point. Average annual runoff
distributes the annual flow across the drainage basin and is a useful estimate of how much water a watershed/
drainage basin will produce. Average annual runoff typically is computed for selected streamflow-gaging
stations that have a minimum period of record of 5 years and that monitor streamflow that has not been
substantially affected by artificial diversions, storage, or human activities in or on the stream channels (table 3).
The streamflow characteristics in table 3 were computed using “10 or more complete years of record (Peterson,
1988, p. 10).” Fewer than one-fourth (4 of 21) of the stations in table 3 are not affected by some sort of
diversion.

Average annual runoff from drainage areas in the Mountainous Region of Lincoln County is a function of
climatic variables, topography, geology, and the size of the drainage basins. Important climatic variables are
precipitation, temperature, wind, evaporation, and solar radiation. Climatic conditions of an intermontane
drainage basin are related to the basin altitude and the topographic position of the basin in relation to the
mountain ranges. Drainage-basin size is the most important physical characteristic. Water storage in lakes,
ponds, and aquifers has some effect on total runoff, but to a lesser degree than the climatic conditions and
drainage-basin size (Rankl, 1987, p. 30).

Surface-water runoff in Lincoln County is mainly from the Mountainous Region in the northern and
central parts of the county. The average annual runoff for 11 streamflow-gaging stations recording runoff mostly
from this region ranged from 1.05 to 40 in/yr (table 3). The runoff measured at these gaging stations originates
in the Salt River, Tunp, and Wyoming Ranges.

Average annual runoff of streams originating in the High Desert Region in the southeastern and
southwestern parts of Lincoln County is a function of quantity and intensity of precipitation, drainage-basin
area, evapotranspiration, and infiltration rate of water into surficial material. Rainstorm intensities or snowmelt
rates exceeding the infiltration rate of moisture into the surficial material produce runoff. Irrigation storage,
drainage structures, and stock ponds decrease the total runoff from a drainage basin because they divert water
for consumptive uses and increase evapotranspiration (Rankl, 1987, p. 30).

None of the streams with streamflow-gaging stations listed in table 3 were described by Lowham (1988)
as receiving most of their flow from the High Desert Region. This type of stream, however, does exist in the
county. The gaging station on Pacific Creek near Farson (located 40 miles east of Fontenelle in Sweetwater
County) 1s used as a representative station in the High Desert Region. Pacific Creek originates in the High
Desert Region and has an average annual runoff of 0.1 in/yr at the gaging station near Farson. The flow at this
station, however, is affected by diversions for irrigation, imported water from the Sweetwater River Basin, and
an upstream reservoir, Pacific No. 2.

Flow Duration

Streamflow is the result of variable precipitation and the drainage-basin characteristics. Streamflow
duration is dependent on the following drainage-basin characteristics: climate, physiography, geology, and land
use. Drainage basins where these characteristics are similar can have flow-duration curves similar in shape.
High flow is controlled mainly by climate, physiography, and land use in the basin. Low flow is controlled
mainly by the geology of the basin, as the flow is sustained primarily from ground water. The effects of
precipitation on streamflow are reduced by storage, either on the surface or in the ground (Searcy, 1959, p. 30).
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The flow-duration curve is a cumulative frequency curve of daily mean discharges showing the
percentage of time that specified discharges were equalled or exceeded during a period of record. This curve
does not account for the chronological sequence of hydrologic events, but combines the flow characteristics of
a stream throughout its range of discharge. Flow-duration characteristics presented here and the methods used
to develop the curves are from Peterson (1988, p. 2). The flow-duration curve applies only to the period of
record for which the curve was developed. Streamflow data for complete years of record were used for the flow-
duration curves. Although the years need not be consecutive, the records used represent periods when human
activities such as reservoir storage and irrigation diversions remain unchanged.

Flow-duration curves can be used to evaluate the variability of streamflow in the county. To illustrate the
variability, flow-duration curves were developed for selected streamflow-gaging stations representing each
stream type (fig. 6). Hams Fork below Pole Creek, near Frontier, (site 13) is located in the Mountainous Region
in the south-central part of the county. The flow-duration curve for site 13 indicates high streamflows (greater
than 50 cubic feet per second (ft*/s)) are sustained primarily by snowmelt. Sustained baseflow in the low-flow
range indicates ground-water inflow and characterizes storage in the basin.

Pacific Creek near Farson is located in the High Desert Region in Sweetwater County. The flow-duration
curve for this site indicates variable streamflow that is dependent primarily on direct surface runoff. During the
period 1955-73, daily mean discharge at Pacific Creek near Farson equalled or exceeded 19 ft*/s only 5 percent
of the time (fig. 6).

The flow-duration curve for each site in figure 6 applies only to the period for which the curve was
developed. For each site, all available records were used. Extended high flows of a wet year (or extended low
flows of a dry year) tend to skew the curve on the high-flow (or low-flow) end, and care is needed when such
curves are applied to specific years. The converse also is true, because curves representing a short period of
record do not necessarily represent long-term flow characteristics.

Low Flow

Frequency analysis of low-flow data provides information about water-supply conditions related to
municipal, industrial, and irrigation uses, instream fisheries, and waste disposal. Indices generally used to
describe low-flow characteristics of streams are the lowest mean discharges averaged over 7 consecutive days
and having recurrence intervals of 2 and 10 years. For simplicity, these indices are referred to as the 7-day Q,
(7Q,) and 7-day Q( (7Q;) discharges. In any given year, there is a 50-percent chance that the flow will not
exceed the 7Q, for 7 consecutive days (10-percent chance for the 7Q;).

Seven-day low-flow discharges for 21 selected streams are listed in table 4. The 7Q, and 7Q discharges
per square mile (yields) also are listed in table 4 for comparison purposes. However, note that the 7Q, and 7Q
discharges in table 4 cannot be extrapolated to other reaches on the same stream or to other streams in the
drainage basin without knowledge of the drainage-basin characteristics and without knowledge of the effects of
human activities. Low-flow frequency values for the various stations cannot be directly compared because the
values are based on different periods of record. For this table, records for Hams Fork near Frontier (site 14)
were divided into periods prior to and following the construction of Viva Naughton Dam on the Hams Fork.

The hydrographs in figure 5 illustrate the differences in the occurrence of low flow between ephemeral/
intermittent and perennial streams. In ephemeral/intermittent streams, low flow is zero flow, because many of
these streams are dry most of the year. Low flows in perennial streams occur in the winter (normally October
through March) and are predominantly from ground-water inflows.
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Figure 6. Flow-duration curves of daily mean discharge for Hams Fork below Pole Creek near
Frontier, Lincoln County, Wyoming, and Pacific Creek near Farson, Sweetwater County, Wyoming.
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Table 4. Seven-day low-flow discharges for selected streamflow-gaging stations in Lincoln County, Wyoming

[Site number: Simplified site number used in this report to identify location of streamflow-gaging stations; miZ, square miles; ft3/s, cubic feet per second;
(ft%/s)/mi2, cubic feet per second per square mile of drainage-basin area)

Seven-day low-flow discharge for indicated
recurrence interval

Drainage-
Site basin  Length of 2 years 10 years
number area record Discharge Yield Discharge Yield
(pl. 2) Station name (mi?) (years) (f3s)  [(ft/s)mi?] (f¥rs)  [(ft3/s)/mi?
1 La Barge Creek near La Barge Meadows 16.3 30 3.1 0.49 22 0.35
ranger station
4 Green River near La Barge 13,910 20 406 104 293 .0749
Green River near Fontenelle 3,970 18 316 .0796 238 .0599
7 Fontenelle Creek near Herschler Ranch, 152 32 19 13 12 079
near Fontenelle
8 Fontenelle Creek near Fontenelle 224 24 15 .067 0 0
13 Hams Fork below Pole Creek, near Frontier 128 31 12 .094 4.5 .035
14 Hams Fork near Frontier 298 14 11 037 5.7 019
310 12 040 6.9 023
15 Hams Fork at Diamondville (Kemmerer) 386 17 13 .034 0 0
19 Twin Creek at Sage 246 23 3.2 013 1.8 .0073
29 Smiths Fork near Border 165 41 56 34 50 .30
37 Smiths Fork at Cokeville 275 9 55 .20 32 12
40 Bear River below Smiths Fork, near 2,447 28 129 .0527 69 .028
Cokeville
41 Thomas Fork (Salt Creek) near Geneva, 45.3 11 2.6 057 1.7 .038
Idaho
42 Thomas Fork (Salt Creek) near Wyoming- 113 34 12 11 7.9 070
Idaho State line
46 Snake River above reservoir, near Alpine 3,465 31 1,280 .369 1,030 .297
49 Greys River above reservoir, near Alpine 448 32 176 393 145 324
(near Alpine, Idaho)
52 Salt River near Smoot 47.8 24 49 10 1.9 .040
53 Cottonwood Creek near Smoot 26.3 24 11 42 9.0 34
54 Swift Creek near Afton 27.4 28 31 1.1 27 .99
57 Strawberry Creek near Bedford 21.3 10 28 1.3 25 1.2
58 Salt River above reservoir, near Etna 829 30 387 467 301 363

lApproximate area.
2Before construction of Viva Naughton Dam.
3After construction of Viva Naughton Dam.
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High Flow

High-flow characteristics of streams in Lincoln County vary with stream type. High flows in ephemeral/
intermittent streams are the result of lowland snowmelt or rainfall runoff during spring thaw or from summer
thunderstorms. Snowmelt runoff usually is smaller in magnitude and longer in duration than rainfall runoff.
Runoff from intense thunderstorms can be extremely large and of short duration. Magnitude and duration of
rainfall runoff depend on drainage-basin characteristics and on the distribution and intensity of precipitation.
Peak flow in most ephemeral/intermittent streams is reached quickly from rainfall runoff, and is followed by an
equally rapid decrease in flow, with a gradual return to no-flow conditions. Because of these rapid changes in
flow, the timing of streamflow measurements to include peak discharge on ephemeral/intermittent streams is
difficult. Peak flows on ephemeral/intermittent streams usually are measured by indirect methods, as discussed
in Benson and Dalrymple (1967). Perennial streams generally have a period of high flow in May and June as
the melting of mountain snowpacks peaks.

Diurnal fluctuations in flow are typical during snowmelt periods with successive daily flows increasing
as daylight hours lengthen and temperatures increase. This diurnal pattern, if uninterrupted by changing
weather conditions, continues until peak flows occur. However, weather conditions have a substantial effect on
snowmelt runoff, making peak flows difficult to predict.

The design of bridges and culverts for road crossings, dams, diversions, and other structures on or near
streams requires information about expected peak-flow conditions (floods). If routine streamflow measure-
ments have been made in the vicinity of a planned structure, statistical analysis of the annual maximum
instantaneous flows for the period of record can be used to determine the magnitude and frequency of floods. If
peak-flow records are not available, then an estimate generally is made using one of several other techniques
that are available (Lowham, 1985, p. 34). For example, if a bridge, when built, was planned to be used for 20
or more years, the bridge was designed for the 100-year peak flow (P;g). The 100-year peak flow, or 100-year
flood, for selected streamflow-gaging stations in the county is listed in table 3. A 100-year flood is defined as
the annual maximum instantaneous (peak) discharge that will be equalled or exceeded once in 100 years, on the
average. Alternately, the 100-year flood is the discharge that has a 1-percent chance of being equalled or
exceeded during any particular year. Instantaneous peak flows with recurrence intervals of 2, 5, 10, 25, and
50 years are also listed in table 3. The magnitude of these flows is listed for stations where the natural flow is
not substantially affected by regulation, diversion, or irrigation. The method used to compute the instantaneous
peak flows listed in table 3 is described in Peterson (1988, p. 3).

Peak flow in ephemeral and intermittent streams result from precipitation occurring more in the form of
widespread general rainstorms and snow and less in the form of convective storms (Lowham, 1988, p.18). Peak
flows in the Mountainous Region are small in relation to peak flows in the High Desert Region, but annual runoff
is larger in the Mountainous Region (Lowham, 1988, p. 18).

GROUND WATER

The quantity and quality of ground water in Lincoln County differs within and between geologic units and
is controlled by the lithologic, structural, and geochemical properties of the rocks. Ground-water data in this
report, including water levels, well or spring discharges, and water quality, were compiled from historical
inventories contained in the USGS Ground Water Site Inventory and Water Quality data bases, the Wyoming
State Engineer’s Office data base (Wyoming State Engineer’s Office, 1995), and from data collected in the field
during 1993-95. These data were used to evaluate wells completed in and springs issuing from as many geologic
units as possible, with as even a distribution across the county as possible. Data collected at each well or spring
are used to estimate the quantity and quality of ground water at that site. Data collected for multiple wells
completed in and springs issuing from a single geologic unit are used to estimate the extent of ground-water

GROUND WATER 23



occurrence as well as the quantity and quality of ground water for that geologic unit in that area. Descriptions
of selected geologic units contain information about the relation of ground water to geology; recharge,
movement, and discharge of ground water; and water-level changes. Water-quality analyses of samples
collected from wells completed in and springs issuing from different geologic units in the county are described
in the Ground-Water Quality section of this report.

Ground-Water Data

The records for selected wells and springs throughout Lincoln County are listed in table 11 (at back of
report). The sites in table 11 are sorted first according to the geologic unit a well was completed in or a spring
issued from. Within each geologic unit, sites then were sorted by the station number. Locations of the wells
and springs are shown on plate 3. The records include the station and the local number, date drilled, depth of
well, primary use of water, altitude of land surface, water level, and discharge.

Wells and springs are identified by location in this report. The sites are assigned a station number—a
15 digit code consisting of the latitude, longitude, and a sequence number (fig. 7). For example, site
423230110421501 refers to the first site inventoried at a location having a latitude of 42 degrees, 32 minutes,
and 30 seconds, and a longitude of 110 degrees, 42 minutes, and 15 seconds. The last two digits in the station
number are a sequence number indicating the order of inventory.

When available, the site also is assigned a local number according to the Federal township-range system
of land subdivision. An example of a local number used in this report is 21-116-36dcd01 (fig. 7). The first
number (21) denotes the township (T), the second number (116) denotes the range (R), and the third number
denotes the section. The first letter following the section number denotes the quarter section (160-acre tract),
the second letter, if shown, denotes the quarter-quarter section (40-acre tract), the third letter, if shown, denotes
the quarter-quarter-quarter section (10-acre tract). These subsections are designated a, b, c, and d in a counter-
clockwise direction beginning in the northeast quarter. The last two digits in the local number are a sequence
number indicating the order of inventory. Well 21-116-36dcdOl is the first well inventoried in the southeast
quarter of the southwest quarter of the southeast quarter of section 36, T. 21 N, R. 116 W.

In addition to the ground-water data published in this report, ground-water data are published in:
(1) previous USGS investigation reports (such as, Welder, 1968, Lines and Glass, 1975, and Lickus and Law,
1988); (2) USGS Water Resources Data reports (published annually); and (3) various ground-water reports for
the State. Ground-water data can also be obtained from USGS computer files. Requests for electronic data and/
or published reports can be made to the District Chief, U.S. Geological Survey, 2617 E. Lincolnway, Suite B,
Cheyenne, Wyoming 82001-5662. Information such as well construction, initial water level, lithology, and well
yields can be obtained from the Wyoming State Engineer. Inquiries should be made to the Groundwater
Division Administrator, Herschler Building, 4th Floor-East, Cheyenne, Wyoming 82002.

Relation of Ground Water to Geology

Ground water refers to the subsurface water that is in the zone of saturation where soil and geologic
formations are fully saturated. Ground water occurs in rocks in the primary openings between grains and in
secondary openings, including fractures and openings from dissolution. Porosity, a measure of the void space
in a rock, and permeability, a measure of the ability of a porous medium to transmit fluids, are important physical
properties that affect the ability of a geologic unit to store water and to yield water to wells or springs. The
source of the ground water could be one or a combination of the following: connate water, water trapped in the
interstices of a sedimentary rock at the time of deposition; infiltration of precipitation; irrigation water; surface
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water; or leakage from other geologic units. Even though water-yielding capabilities or aquifer characteristics
of all the geologic units in Lincoln County have not been quantified, some geologic units are known to have
better water-yielding capabilities than others.

The lithology and water-yielding characteristics of 53 geologic units in Lincoln County are summarized
in table 12 (at the back of report). For this report, terrace deposits, which may be included as Quaternary age
geologic units or as a separate unit, are undifferentiated. Ranges of thickness and most common water yields
from these geologic units are included in table 12. Well yields are a function of the diameter of the well, well
casing, pump capacity and efficiency, as well as the thickness of the saturated interval penetrated, the hydraulic
conductivity, and the density and viscosity of the fluid.

The surface distribution of these geologic units is shown on the geologic map (pl. 1). The geologic map
in this report is modified from the State geologic map by Love and Christiansen (1985, sheet 1). Because of the
scale of the map, some of the members within a formation are not shown on plate 1 but are listed in table 12.
For example, plate 1 shows the Green River Formation of Tertiary age, but table 12 describes the lithology and
water-yielding characteristics of the Fossil Butte Member of the Green River Formation.

Wells completed in and springs issuing from the geologic units inventoried either for this study or for
previous studies are listed in table 11. Inventory measurements of wells may have included a water level or a
discharge or both. Inventory measurements of springs may have included a discharge measurement.

Water levels typically are measured using a steel tape. Water levels also can be measured using a sonic,
electrical, or pressure-change-sensing device. Static water levels reflect the geologic unit’s geohydrologic
characteristics. However, effects beyond the investigator’s control can make accurate measurements of the
static water level difficult. For example, a well that is pumping water, that has been pumped recently, or is
located near another pumping well will have a water level lower than the static water level as a result of draw-
down in the well caused by the pumping. If a water level is affected by one of these situations, it is indicated in
table 11. When a range of water levels is noted in the following section, the range is only for measured static
water levels. Reported or estimated water levels also are excluded from the range but might be referenced in
the text. The source of reported or estimated water levels is usually from other government agency data bases,
driller’s logs, or the well owner.

Discharge measurements of water typically are made using a weir, flume, flow meter, or volumetric
method. Discharge from a flowing well or undeveloped spring represents the geologic unit’s true water-yielding
characteristics. The discharge from a pumped well is affected by the bore-hole diameter, pump capacity and
efficiency, type and size of openings in the casing, type of filter pack, and thickness and permeability of the
saturated interval penetrated. In this report, the range of discharges listed for wells and springs includes
measured, reported, or estimated discharges, and measured discharges affected by pumping. The source of
reported or estimated discharges is usually from other government agency data bases, driller’s logs, the well
owner, or field hydrologists.

The water-bearing characteristics of the geologic units in Lincoln County are discussed in the following
three sections. The units are organized by geologic age and discussed from youngest to oldest: Cenozoic,
(including deposits of Quaternary age, and rocks of Tertiary age), and rocks of Mesozoic and Paleozoic age.
The following discussions are limited to the 35 geologic units with inventoried sites during this and previous
studies (table 11). The same units and organization are used in the Ground-Water Quality section of this report.

Quaternary Deposits

Deposits of Quaternary age in the county consist of alluvium and colluvium; gravel, pediment, and fan
deposits; glacial deposits; landslide deposits; and dune sand and loess (table 12). Terrace deposits can occur as
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Quaternary unconsolidated alluvium, within the unconsolidated gravel, pediment, and fan deposits, and can
occur as partially consolidated gravels of Quaternary or Tertiary age. Lithologies and water-bearing charac-
teristics, described in table 12, vary for each geologic unit. Quaternary deposits with sites inventoried during
this and previous studies include alluvium and colluvium, glacial deposits, landslide deposits, and terrace
deposits (table 11). All wells completed in and springs issuing from terrace deposits were assigned to Quater-
nary terrace deposits. More wells and springs were identified as completed in or issuing from Quaternary
deposits than all other geologic units. Well depths ranged from 1 to 300 feet. Discharge from wells and springs
ranged from 2 to 2,000 gallons per minute.

Quaternary alluvium and colluvium had the most water development of any geologic unit in the county,
as well as the majority of the sites inventoried in overall Quaternary deposits (106 wells and 5 springs).
Quaternary alluvium and colluvium occur along major streams, including the Hams Fork, Bear and Salt Rivers,
and La Barge Creek. Deposits consist of clay, silt, sand and gravel. Yields from wells completed in alluvium
and colluvium are dependent on the thickness of the unit and the size and sorting of materials. Yields from wells
completed in alluvium and colluvium of the Hams Fork River were more variable than yields from wells
completed in alluvium and colluvium of the Bear River, Salt River, and La Barge Creek. This variability may
be the result of different parent material in the alluvium and colluvium and channel meandering characteristics
of the Hams Fork River. Aquifer productivity increases where thick sands and gravels predominate. Well depth
was variable in alluvium and colluvium and was commonly more than 100 feet deep. Water from these sites
was used primarily for domestic supplies. The most productive alluvial and colluvial aquifers in the Overthrust
Belt are located in the valleys of the Bear River and Salt River (Star Valley) (Ahern and others, 1981, p. 71).
Irrigation wells in the Bear and Salt River valleys may yield up to 2,000 gal/min (Lines and Glass, 1975,
sheet 1).

Of the remaining inventoried sites for Quaternary deposits, seven wells were completed in and four
springs issued from terrace deposits, two springs issued from glacial deposits, and four springs issued from
landslide deposits. Terrace deposits occur in the Green River Basin and the Overthrust Belt; however, all the
wells and springs inventoried completed in or issuing from terrace deposits were located in the Overthrust Belt.
All six of the springs issuing from glacial and landslide deposits were located in the Overthrust Belt. Discharge
from the springs was variable.

Tertiary Rocks

Rocks of Tertiary age are widely distributed in the Green River and Fossil Basins, and Star Valley.
Springs are the dominant site type issuing from Tertiary rocks. Tertiary (Pliocene and Miocene) water-bearing
units include the Salt Lake and Teewinot Formations. Tertiary (Eocene and Paleocene) water-bearing units
include the Fowkes Formation; the Bridger Formation; the Green River Formation, the Laney, Wilkins Peak,
Angelo, and Fossil Butte Members of the Green River Formation; the Wasatch Formation, including the New
Fork Tongue and La Barge and Chappo Members; and the Evanston Formation. The Evanston Formation of
Paleocene age extends into the Upper Cretaceous; however, for this report, the one well completed in and the
three springs issuing from the Evanston Formation are listed in the Tertiary. The individual geologic unit was
not determined for three Tertiary sites.

The Salt Lake and Teewinot Formations occur as surficial rocks in Star Valley (pl. 1). Love and
Christiansen (1985, sheet 1) distinguish between these geologic units; however Lines and Glass (1975, sheet 2)
and Oriel and Platt (1980, sheet 1) show only the Salt Lake Formation occurring in Star Valley. For this report,
wells completed in and springs issuing from the Salt Lake and Teewinot Formations are not differentiated. The
Salt Lake and Teewinot Formations have a maximum thickness of about 1,000 feet (Lines and Glass, 1975,
sheet 1). Inventoried wells completed in the Salt Lake and Teewinot Formations range from 70 feet to 309 feet
in depth. Typically, the largest expected yield of water from wells is a few tens of gallons per minute (Lines and
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Glass, 1975, sheet 1). Fracture permeability locally may produce large yields in the Salt Lake and Teewinot
Formations (Lines and Glass, 1975, sheet 1). The yield from a spring used for water supply by the Town of
Thayne was 2,200 gal/min.

The youngest Eocene deposits of Tertiary age include the Bridger Formation in the Green River Basin and
the Fowkes Formation in the Overthrust Belt. The Bridger Formation is an areally extensive formation in the
southern part of the Green River Basin. Springs commonly issue from the Bridger Formation on hillsides; yields
from springs range from 2 to 100 gal/min (Ahern and others, 1981, p. 46). The two wells inventoried during
this study or previous studies had discharges of 6 and 13 gal/min. The Fowkes Formation occurs as a surficial
geologic unit in the southwestern corner of the Overthrust Belt in Lincoln County, and is composed primarily
of tuffaceous sandstone and siltstone (table 12). Three springs issuing from the Fowkes Formation were
inventoried; yields from springs ranged from 2 to 125 gal/min.

Most of the Tertiary sites inventoried were completed in or issue from the Green River and Wasatch
Formations and their members, (25 wells and 40 springs). The intertonguing of these deposits makes differen-
tiating individual geologic units difficult. The Green River and Wasatch Formations generally contain water
under artesian pressure in the Green River Basin (Welder, 1968, p. 2). A topographic barrier (Oyster Ridge)
separated Fossil Basin and the Green River Basin during the deposition of several Green River Formation
members (Oriel and Tracey, 1970, p. 5). The Laney Member of the Green River Formation occurs in the Green
River Basin where 10 wells are completed in and 1 spring issues from the member. Yields from wells completed
in the Laney Member generally range from 1 to 75 gal/min (Ahern and others, 1981, p. 68). One spring issued
from the Angelo Member and one spring issued from the Wilkins Peak Member of the Green River Formation.
The Fossil Butte Member of the Green River Formation occurs in Fossil Basin in the Overthrust Belt. Twelve
springs issued from the Fossil Butte Member. The maximum discharge of springs inventoried for this study or
previous studies was 200 gal/min. The Wasatch Formation was the source of water for 15 wells and 25 springs.
In general, wells completed in the Wasatch Formation were located in the Green River Basin at depths greater
than 100 feet and springs that issued from the Wasatch Formation were located in the Overthrust Belt. The
thickness of the Wasatch Formation ranges from 2,500 to 3,600 feet in the Overthrust Belt and from 4,100 to
5,250 feet in the western Green River Basin (Ahern and others, 1981, p. 46). Well yields from the sandstones
and conglomerates of the Wasatch Formation range from 1 to 1,300 gal/min, although most are less than
50 gal/min (Ahern and others, 1981, p. 67).

The Evanston Formation underlies the Wasatch Formation in the Overthrust Belt. One well completed in
and three springs issuing from the Evanston Formation were inventoried for this study or previous studies in
Lincoln County.

Mesozoic Rocks

Rocks of Mesozoic age occur surficially in north-south trending belts parallel to thrust faults in the Over-
thrust Belt in Lincoln County. Mesozoic rocks include water-bearing units of Cretaceous, Jurassic, and Triassic
age. Cretaceous water-bearing units include the Adaville Formation, Blind Bull Formation, Hilliard Shale,
Frontier Formation, Sage Junction Formation, Aspen Shale, Thomas Fork Formation, Bear River Formation,
and the Gannett Group (table 12). Jurassic water-bearing units include the Stump Formation, Preuss Sandstone
or Preuss Redbeds, and the Twin Creek Limestone. The Nugget Sandstone is a Jurassic(?) and Triassic(?) age
water-bearing unit. Triassic water-bearing units include the Ankareh Formation, the Thaynes Limestone, the
Woodside Shale, and the Dinwoody Formation.

Of the 50 sites with wells completed in or springs issuing from Cretaceous rocks, 40 sites were springs
and 10 sites were wells (table 11). Wells inventoried for this study or previous studies were completed in the
Adaville Formation (6); Hilliard Shale (1); Aspen Shale (2); and Bear River Formation (1). Yields of water from
wells completed in Cretaceous aquifers generally were less than 30 gal/min. Well depths ranged from 100 to
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1,200 feet. Springs issued from the Blind Bull Formation (1); Hilliard Shale (3); Frontier Formation (4); Sage
Junction Formation (1); Aspen Shale (10); Bear River Formation (6); Thomas Fork Formation (2); and the
Gannett Group (13). Discharge from springs was variable, ranging from less than 1 to about 700 gallons per
minute. Cretaceous geologic units generally are considered minor aquifers in the Overthrust Belt. The Hilliard
Shale is a major regional confining unit of the Green River Basin and Overthrust Belt, but locally produces water
from a sandstone layer. The primary use of springs is for watering livestock.

Of the 28 sites in Jurassic or Jurassic(?)-Triassic(?) rocks, 27 sites were springs (table 11). Springs issued
from the Stump Formation (1); Preuss Sandstone or Preuss Redbeds (3); Twin Creek Limestone (5); and the
Nugget Sandstone (18). Only one well was completed in Nugget Sandstone, which is considered a major aquifer
(Ahern and others, 1981, p. 55). Thickness of the Nugget Sandstone varies from about 600 feet in depth in the
Green River Basin to about 1,300 feet in depth in the Overthrust Belt (table 12). Springs issue from the Nugget
Sandstone where secondary permeability (fractures) occurs. The maximum discharge of water yielded from a
spring issuing from the Nugget Sandstone was 1,400 gal/min (table 11).

Wells and springs inventoried from rocks of Triassic age include: Thaynes Limestone (6 springs and
2 wells), Woodside Shale (2 springs and 1 well), and Dinwoody Formation (2 springs). The Thaynes Limestone
is the most productive aquifer in the Triassic system; flow from springs may be as large as 1,800 gal/min (Ahern
and others, 1981, p. 56) (table 12). Wells completed in the Thaynes Limestone ranged from 195 feet to 600 feet
(table 11). The Woodside Shale and Dinwoody Formation in general are impermeable. Discharge from springs
issuing from the Woodside Shale and Dinwoody Formation ranged from 2 to 50 gal/min.

Paleozoic Rocks

Like the younger rocks of Mesozoic time, surficial rocks of Paleozoic time occur parallel to the major
thrust faults in the Overthrust Belt in Lincoln County. Paleozoic rocks include the Phosphoria Formation and
related rocks of Permian age which are synonymous to the Park City Formation (Lane, 1973); the Tensleep
Sandstone and the Wells Formation of Permian and Pennsylvanian age; the Amsden Formation of Pennsyl-
vanian and Mississippian age; the Madison Limestone of Mississippian age; the Darby Formation of Missis-
sippian and Devonian age; the Laketown Dolomite of Silurian age; the Bighorn Dolomite of Ordovician age;
and the Gallatin Limestone, Gros Ventre Formation and Flathead Sandstone of Cambrian age (table 12). Sites
inventoried in some of these units include wells completed in and springs issuing from the Tensleep Sandstone,
the Wells Formation, the Madison Limestone, the Darby Formation, and the Bighormn Dolomite.

One well completed in and one spring issuing from the Phosphoria Formation and related rocks in the
southwestern part of Lincoln County were inventoried for this study or previous studies. Locally the Phosphoria
produces water where the rock is fractured (Lines and Glass, 1975). Discharge was 200 gal/min from the well
and 300 gal/min from the spring (table 11).

Sandstone aquifers in Paleozoic rocks include the Tensleep Sandstone and the Wells Formation. Yields
of water range from about 200 to 700 gal.min (table 12). Availability of water is dependent on depth of
formation, continuity of beds within a formation, and development of fracture permeability. The Tensleep
Sandstone is a white to gray sandstone containing thin limestone and dolomite beds (Lines and Glass, 1975).
The well-sorted sand grains of the Tensleep enhance primary permeability, and secondary permeability is
excellent where the unit is fractured (Lines and Glass, 1975). Two springs issue from the Tensleep Sandstone
in the northern part of the county where the unit occurs at shallow depths. The Wells Formation is a thick
interbedded quartzite, calcareous sandstone, and limestone. One well was completed in and four springs issued
from the Wells Formation.

Paleozoic limestone and dolomite aquifers in Lincoln County include the Madison Limestone, the Darby
Formation, and the Bighorn Dolomite. Permeability in these units is mostly secondary as a result of solution
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openings and fractures. Where geologic units with carbonate minerals exist at or near the earth’s surface, disso-
lution is enhanced by reactions involving carbonate minerals with water and carbon dioxide from the atmo-
sphere. Carbonic acid, which is derived from rainwater containing carbon dioxide acquired during its passage
through the atmosphere, reacts with the carbonate minerals in the soil. If the carbonate minerals are not present
in sufficient quantities to neutralize the carbonic acid, carbonate minerals in the rock will react and rock material
will pass into solution. Geologic units occurring at topographic highs are probably drained to depths of several
hundred feet (Lines and Glass, 1975, sheet 1). In Lincoln County, these units occur on the surface in the Over-
thrust Belt and in the subsurface in the Green River Basin. All 13 sites inventoried in these units were springs.
Discharge was variable from the springs; the largest discharge was greater than 15,000 gal/min. Periodic
Spring, near the town of Afton (site 424440110505001) issues from the Madison Limestone. During the inven-
tory site visit, discharge from this spring cycled from 10 gal/min for about 18 minutes, changing quickly to an
estimated discharge of 15,000 gal/min for about 18 minutes (table 11). The water discharging from the spring
is intercepted by a cave, whose outlet creates a siphon, turning the flow “on” and “off” (Blanchard, 1990).
Blanchard, 1990, describes a detailed theory of the process. Based on data from the Overthrust Belt, the
Madison Limestone is the most productive aquifer in the county (Ahern and others, 1981, p. 53).

Recharge., Movement. and Discharge

Geologic units in Lincoln County are recharged by one or a combination of the following sources:
(1) precipitation that infiltrates the geologic unit in its outcrop area, (2) losing reaches of streams where surface
water infiltrates into the geologic unit because the stream’s water level is higher than the ground-water level,
(3) infiltration of irrigation water, and (4) leakage from another geologic unit from either above or below.

Ground-water movement is controlled by the altitude of the location of recharge and discharge areas, and
by the thickness and permeability of the geologic unit. Primary permeability is a function of the grain size,
sorting, and cementation between grains. Secondary permeability created by fracturing and dissolution also is
an important factor controlling ground-water movement. Fractures along structural features can provide impor-
tant conduits for vertical and horizontal ground-water flow. Faults may affect ground-water movement where
hydrologic properties differ between adjacent rocks. Faults may serve as either ground-water conduits or
barriers, depending on the rock type and degree of fracturing (Freethey and Cordy, 1991, p. C8).

Ground water is discharged naturally in Lincoln County by one or a combination of the following
mechanisms: (1) intersection of the water table with the land surface, (2) evapotranspiration, (3) leakage from
one geologic unit to another, or (4) intersection of water table with streams. Springs and seeps occur in Lincoln
County where the local water table intersects the land surface. Changes in lithology or topography, fractures,
and faults may produce springs and seepage areas. Ground water in alluvium and colluvium usually discharges
to local streams. Ground-water discharge also occurs as a result of human activity, by means of pumping wells.

The ground-water connection between the Overthrust Belt and the Green River Basin is restricted as a
result of the folded and faulted rocks which are a result of regional tectonic (orogenic (mountain building))
activity during the middle Mesozoic and early Cenozoic time. These rocks of Mesozoic and Paleozoic age
define the boundary between these two regions. Ground-water movement is difficult to define by aquifer within
the Overthrust Belt because of the numerous faults and fractures (Ahern and others, 1981, p. 74). Aquifers in
the Overthrust Belt primarily of Paleozoic and Mesozoic age receive their recharge from direct infiltration of
precipitation in outcrop areas. Most of the water discharged in the Overthrust Belt from limestone and dolomite
aquifers, such as the Madison Limestone of Mississippian age, the Darby Formation of Devonian age, and the
Bighorn Dolomite of Ordovician age is by means of springs (Lines and Glass, 1975, sheet 1). Water recharging
these aquifers in one surface drainage basin may discharge in another surface drainage basin via interbasin
transfers of ground water (Lines and Glass, 1975, sheet 1). Ground water recharge to alluvial and colluvial
aquifers in Star Valley originates from four sources: (1) water percolating from streams near the heads of fan
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deposits around the margins of the valley, (2) percolation of water from irrigation diversions on the alluvium
and colluvium, (3) infiltration of precipitation on the valley floor (Walker, 1965, p. C8), and (4) older geologic
units that have been uplifted along faults and are topographically higher than the alluvial and colluvial aquifers
(Lines and Glass, 1975, sheet 2).

Within the Green River Basin, ground-water movement generally is toward the center of the basin which
lies in Sweetwater County, east of Lincoln County. Ground-water contributions to Mesozoic and Paleozoic age
aquifers from outcrop areas 1is limited by the thrust faults (Ahern and others, 1981). Recharge to Tertiary
aquifers is minimal in areas of high evapotranspiration and low precipitation (Ahern and others, 1981, p. 87).
Recharge to aquifers of Quaternary age occurs from infiltration of precipitation, irrigation waters, and surface
water during periods of high flow. Recharge to the Laney Member of Tertiary age does occur in some areas
from leakage of irrigation waters through alluvium and colluvium (Ahern and others, 1981). Ground-water
discharge principally is to tributaries of the Green River.

WATER USE

Total water use in Lincoln County in 1993 was estimated to be 405,000 million gallons (Mgal) (Ogle and
others, 1996, p. 1). In the report by Ogle and others, water use estimates were divided into nine categories:
public supply, self-supplied domestic, commercial, irrigation, livestock, industrial, mining, thermoelectric
power, and hydroelectric power. These terms are defined in the glossary. Surface water was the source of about
397,000 Mgal (98 percent) of the water used in the county, whereas ground water was the source for only about
7,000 Mgal (2 percent) of the water used. Hydroelectric power generation and irrigation used the largest amount
of water (table 5).

Table 5. Estimated ground water, surface water, and fotal water use in Lincoin County, Wyoming, 1993
(From Ogle and others, 1996)

Estimated Water Use 1993
(million gallons)

Category Ground water  Surface water Total
Public supply 1.870 299 12,160
Self-supplied domestic 1.7 0 1.7
Commercial 2(72) 2(45) 2(117)
Irrigation 5,170 153,000 158,000
Livestock 163 40 203
Industrial 321+ 49 71 32 + 120
Mining 68 85 153
Thermoelectric power 0 5,900 5,900
Hydroelectric power 0 238,000 238,000
TOTAL 17,320 1397,000 1405,000

'Rounded totals.

2All commercial water use was from public supply, thus the numbers are reported
(in parentheses), but are not added to the total.

3Part of the industrial water use was from public supply, thus the numbers from
the public supply are reported (in parentheses), but are not added to the total.
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Public supply and self-supplied domestic use accounted for 0.5 percent of the water used in Lincoln
County. The source of water for public supplies in the county was primarily ground water from springs and
wells, with the exception of the Kemmerer and Diamondville system, which was supplied by surface water from
the Hams Fork River. Self-supplied domestic water is water withdrawn from a water source by a user rather
than a public supplier. The source of water for self-supplied domestic water is primarily ground water.

Irrigation was the second largest water use in Lincoln County. An estimated total of 158,000 Mgal
(485,000 acre-feet) of water was used for irrigation in 1993 based on data provided by the Star Valley and
Lincoln County Conservation Districts (Ogle and others, 1996, p. 6). Within the Star Valley Conservation
Dastrict, surface water accounted for about 96 percent of the water applied to irrigated land. About 55 percent
of the water was applied using sprinkler irrigation and about 45 percent of the water was applied using flood
irrigation. Similar to the Star Valley Conservation District, the Lincoln County Conservation District also used
surface water as the primary source of irrigation water (97 percent). In contrast to the Star Valley Conservation
District, the Lincoln County Conservation District primarily uses flood irrigation (about 94 percent), with only
a small percentage of water applied using sprinkler irrigation (about 6 percent) (Ogle and others, 1996, p. 6).

WATER QUALITY

Water quality refers to biological, chemical, and physical characteristics of a water sample in relation to
a standard defined for drinking water or other water uses. Biological water quality is determined by the number
and types of organisms, both plant and animal, living in water and is generally restricted to surface water. Only
limited biological data have been collected for streams in Lincoln County; therefore, biological water quality is
not described here. A general discussion of the chemical and physical characteristics of ground water and
surface water follows. For a more thorough discussion of the biological, chemical, and physical characteristics
of water, the reader is referred to Hem (1985) or Freeze and Cherry (1979).

The chemical characteristics of surface and ground water are derived from the organic and inorganic
materials dissolved and suspended in the water. These dissolved and suspended materials are derived from the
rocks and sediment with which the water has been in contact and from materials introduced into the hydrologic
environment by human and animal activities. Surface-water quality is dependent on the water source and the
exposure of the water to soluble or suspendable material between the source and the sampling site. Ground-
water quality is related to the chemical composition of the rocks composing the geologic units through which
the water travels. Water temperature, the duration of contact with the rocks, and the rate of movement of the
water also will affect the chemical quality of ground water. The source or cause and significance of common
dissolved-mineral constituents found in surface and ground water are summarized in table 6. Nutrient samples
from wells and spring in Lincoln County were analyzed for nitrite and nitrite plus nitrate. All concentrations of
nitrite were much lower than the concentration of nitrite plus nitrate. Therefore, in this report, nitrite plus nitrate
will be referred to as nitrate for discussion purposes.

For this study, inorganic materials in water are classified by the size of the particles, and are either
dissolved solids or particulate material. Materials that will not pass through a 0.45-micrometer (m) filter are
operationally defined as particulate materials, and particles that will pass through a 0.45-micrometer filter are
operationally defined as dissolved solids (Hem, 1985, p. 60). Particulate material can be filtered from water,
whereas dissolved solids require more sophisticated techniques for removal, such as reverse osmosis.

Chemical quality at a surface-water site is assumed to be a function of the materials in contact with the
water, the duration of the contact, and the stream discharge at that site. The chemical quality can be described
using either load or dissolved-solids concentrations. The load is calculated by multiplying the discharge at a
site by the dissolved-solids concentration of a chemical in the water. Sites having large discharges have large
loads, even though the dissolved-solids concentrations at the site are often small.

32 WATER RESOURCES OF LINCOLN COUNTY



‘S[eJoW SWIOS SPIEMO) 19JEM JO SSOUIAISOLIND () SASBAIOUI SUONRIUIIU0D a51e|
u] 191em Sunjulip 03 21se) A)[es SPAIS ‘WNIPos Yiim UORUIGUIOD Ul SUONBIIUIOU0D a8Ie] uf

‘ssaoo01d Suimaiq ayy

ul [RIDYOUSQ PRIOPISUOD SI dJeJ[ns Winto[ed sawog -9jdoad awos uo 109]J0 2ATIEXR] B 2ARY
Aewl pue ‘19)em 0} 9)SB) 19111 SPAIS SUO! JOYI0 ()IM UOHBUIQUIOD Ul 31BJ[NS ‘SUONBIUIOUOD
98re[ uf "sI10[10Q WIS UI 9[EOS PILY SWIO0J WNID[ed SUIUIRIuod J9jeM Ul JJRJ[NS

‘SsaupIey

91BUOQIED 9SNED ‘WNISIUSEW PUB WNID[ED YA UOIRUIqUIOD U] "SeS opIXOIp uogied
QAISO110 9SE2[21 PUB J[ES ULI0] 0 SINI[I0R] JSjEM-10Y pUE SIe[l0q Wwieals ul asodwooop
winisouSew pue wnidEd Jo sAjeuoqiedlg Ajurey[e 2onpoid 21eu0qied pue JjeuoqIedrg

‘uoneSIy 10y 1)eM JO

9sn Ay JuN| ABW UONBIUIDUOD WINIPOS 9518] ¥ "SIO[I0Q We)s ur SulUIeo) Isned Aew sj[es
wnipos sasodind 10U 10§ J9JEM JO SSOUNJISD Y} UO 199)J° O[N] SARY SUOIBIIUIOUOD
QBISPOIA “2IsE) AJ[ES B QAL ‘OpPLOIYD YiIm UONEBUIQUIOD U ‘SUONBNUIIU0D 91|

‘unmioejnuewr 9[nx9) ur pue ‘Jurehp
‘Guuue) ‘Sunerdo1do ur palIsop S WNISAUSEW pUB WNIOED Ul MO] JOJBAY *(SSeupley
99s) Fuiunsuod deos ‘103em Jo sontedoid Suruiioj-o[eos pue sSAUpIRY 24) JO JSOW SASNE))

pIey A1oA /8w ()81

uey} 210w ‘prey /8w (o8] 03 7] ‘piey A[@ieIapow AW (7] 03 19 JOS pIIOpISUoD

SI SSI] 10 /W ()9 JO SSAUPIRY YIm ISJBA\ "SSOUPIRY 91BUOGIEOUOU PI[[EJ SI SIY) JO SSa0Xe
ul ssaupIey Auy "SSQUpIEY 91BUOGIED PR[[Ed S UONEIUIDUOD 9JEUO]IRd PUE JBUOqIEIIq
Y} uey) ssI[ 10 0) JuoeAInbo ssaupiey ‘sadid pue ‘s1ejeay J9jRM ‘SIS[IOQ UL 9[BOS SULIO]
Ioem pIRH 'sqmiyieq uo pind deos syisodep pue wioj [ Jeyie| e 210jeq deos sawnsuo)y

'STEIQW QUIOS YOBIIR OS[E ABW IojeM QUIEN[E A[oAISS20Xa ‘Joaamoy "Hd

SuIse219p Yim seseaIour AJjeIouad Jojem JO SSOUSAISOLIOD) "AjIpIoe Sulsealoul 9jesIpul
0°L Uey3 Iamof senfeA (Ajuieye SuIseaiour 2Joudp (', uey) JoySIy son[eA uonnjos

® JOo Ajiennau sajeorpul (2 Jo Hd v 'suor uadoipAy 9y Jo L11anoe oy Jo ainseow € st jd

"SJUNIIISUOD JY) JO UONEZIUOL JO dIFop
PUE ‘UOTIRIIUAOUOD ‘DInjetodwia) Y)im SOUBA JUSLIND DO UE JONPUOD 0] JOJEMm Y)
Jo Ayoeded 2y) JO 2INSEAU B ST 90URIONPUOS o119adg "uonEZI[EIouIl JOo 9130p S9jedIpu]

"SQULIq [RINSNPUI pUE
‘JOJEMEQS ‘SIULIQ JUSIOUR Ul SUONBIUOU0D 9516 Ul punoj
pue 25emas U JUISIIJ [I0S PUE SYI0I WOIJ PAAJOSSI

"S9ISEM [BLIISNPUI SUIOS Ul PUR JIJem QUIW Ul
juesaid Ajuowrwo) ‘spunodwod Inyns J9Ylo pue ‘sepyjns
uoxr ‘winsdAS Surureuod [10S pue SOOI WIOIJ PIA[OSSI

*31MUO[Op PUE JUOISIWH] SE yons
$}001 91EUOGIED UO J9jeMm UI 9PIXOIP UOGIED JO UOHDY

-98eMmas pue ‘seulIq [ELISNPUL ‘19JEMEIS ‘SOULI] JUSIOUE
ur OSJe {[10S pue SOOI J[e Afesnoeid wo1j paAossI(]

“IOTEMBOS UL
sonnuenb oFrey ur juesaid st winisouejy “soullq owos ul
sonnuenb o81e] ur pejd9jep 218 WNISAUSEW puE WNDED
‘wnsdA3 pue ‘ojrwoop ‘Quoisauil] wolj Afeadse

ng ‘jros pue syo01 [fe A[eondeld woij paAossiq

"SSQUPIEY 9sNEd OS[e S[ejou
1[eY[e 9Y) URY} JOYIO SUONED DI[ElowW [[y "winissuSews pue
WINIO[ED O 20p SI SSSUPIRY Y] [[& APRaU J9)eMm ISOW U]

‘Hd ay1 9stea sere10q puk ‘seeo1fis ‘sajeydsoyd
‘sopIx0IpAYy ‘saeuoqIRIIq ‘sojeuOqIR)) Hd 9U) Jomo]
9pIXOIp UOqIEDd 921j puk ‘sjfes Junerouad-pIoe ‘Spry

“J9JEM QU3 JO JUIIUOD [RIUIIA]

(1) spHoyD

(*OS) =wJI0S

(Y0D) 21rUOQIED pUE
(*ODH) @rrUOqIRITY

(3)) winissejod
pue (eN) warpog

(8) winisauew
pue (e)) wne)

(f0DrD) 2rrUOGQIRD
WInofed se ssaupiey

Hd

(wo/gT)
QouRPNPUOd SY1adg

aoueoyiubig

asned 10 3dlnog

Auadoud
10 JUBNISUOD

WATER QUALITY 33

[191] 12d sureiSoaotuwr /31 ‘1931 10d surerSijjur “J/8w (snisja) $22139p G Ik 11WNUAD J1ad SusWAISOIdIW W/ST]
(58 "d‘gL61 ‘urydod woxy payipour)
181em Jo saiuado.d [eoisAyd pue sjuaniISuod [BlaulLI-PIAIOSSIP JO 8oUBIIIUDIS pUE ‘9sned 1o 92inos °g sjqeL



"6T1-921 'd ‘G861 “WaH,

"a3emas 10 SIaZi[1I1a)y Aq uonnijod
9)eOIpUI AR 98BI0AR [BI0] oY) UBY]) 10)eald suonenuadsuo) 'yismolid jued o) [enjuassg

/31 Q00‘T SPaadXa uoIoq UAYMm pagewrep

9q Aew sjue[d Jue1s[0) usAd pue /31 )£ JBY) 2IOW SUTRIUOD Iojem UONBIILIT Uaym
a8ewep moys sjueld 0ANISUSS ‘[IOS UL JO 19)eM UONBI LI UL SUONRIIUIIUOD AISSIOXD Ul
juasard uaym sdoid 0) 01x03 9q Aeuwt Inq ‘Yimois jueld 01 [BNUSSSI dIv SUONRIIUSOUOD [[BWUS

"$I0PO pue $3)I88) J[geIIsapun aanpoid jey) swistuedio 1ayjo pue L3k Jo Yimois sadeInooud
1] "[993s 191i0q Jo Suryoelo aur[eIsA10103ur Suronpar ut [njd[oy 9q 0] UMOYS U] SeY dJeIN
*3UIpaa) JUBJUL U] PAsn 3 JOU P[NOYS 210JIIAY) PUE (SJUBJUT UT ISBISIP [BIE] USIJO UR)
RIWUSUIGO[SOWAYJAW JO ISNED aY) 29 0) pajiodal usaq sey SUOHBIIUIOUOD JJB1IIU aFIe] Im
I9)BA\ "UOHBUIWIBIUOD d)edIput Aew a5eIoAR [BJ0] 9Y) UeY]) 10Jeald (ONUW UOEIJUIdUD))

‘sasodind Auew 10§ 9[qRIINSUN ST SPIJOS PIA[OSSIP ~T/SW (OQ* [ UBY) 210W SUIUIRIUOD IJBA

"BLID)OR] UOII JO YIm013 10AR] puk 2jse) Jueseadun asned sennuenb sadie sosseooid
10410 pue ‘Fuimaiq ‘Surinjorjnuew 991 ‘sofeloaaq ‘Suissasold 9[nxal ‘Surssasold

Po0J 10J 2[qRUONIAGD) "UMOIQ-YSIPP3I S[ISUD)N puE LIpune| sure)s /3w ¢’ Jnoqe

uey) 2J0JN 21e31d1021d UMOIQ-YSIPPRI O} SIZIPIXO I9JEM PUnoid ul uoll “Ite 0} a1nsodxs uQ

'SI9U)Jos 1alem 2dA1-931[09Z JO UONRIOLISIEP SHQIYU] 'SAUIQIN) JO sape[q uo sirsodap oy
03 s19110q 21nssa1d-ygiy jo weds ur paytodsuel], ‘s1o[ioq pue sodid ur a[eOS pIEY SULIO

‘TenpIAIpuUI 2y) Jo AIiqndoosns pue ‘pawrnsuod Iajem SuryuLp jo Kinuenb ‘pryo

2y Jo 28k 9y ‘Opuony Jo uonenuaduod ay) uo Surpuadap ‘UONOUNJSIP [BUSI PUE Y129 aY)
JO Surmow asned Aeul )1 ‘I9AOMO} "UOLIROY DRI [2weU? Jo poliad o) Surinp pawnsuod
ST 19jem ) Uaym ABOID 1100} JO 20UIPIOUT 2Y) SIINPAI 1jem Fur{ulIp Ul 9pUon[

| 0ISEM DHOCEIDW [BULIUE JO jusuodwod y

*SJUSWIIPaS SULIBW PUB Y001 SNOJUTI UI JUSWI[S UOWIWIO))

| S?IseM [eLisnpul pue aSemoas ur

juasald 9q Aew uoIoq ‘adusy ‘Juade Suruea]d pasn AJopim
® sI (xe10Q) 9)vI0qRIR} WNIpos 'sAnewsdad pue ‘sydo1
oniueIg ‘QUIBULING) SB YONS $}001 SNOJUST Ul punoyg

‘[1os ut
SAJBI}IU PUR ‘SIOZI[1110] ‘ofemas ‘Jojjeur duesio uikedoqg

Tos
pUE $Y01 WOIJ POAJOSSIP SIUIMISUOD [RIdUINI AYSIYD)

'$321N0S
JIoYI0 1O 9FRUIRID QUIW WIOLJ SI)SEM PIOR S2)BIIpUl
AJ[e1oua3 Iojem 0BJINS UL UOTI JO J/SW 7 10 | Uey) QIO
“uewdinbe 1ayio pue ‘sdund ‘sadid uoIr w0y paALIap 2q
Kew 0S|y [10S pue s001 [[e A[feonoeld wolj paAjossiq

191 M QUIRN[R UL INOJ0 A[[RISUIS “J/3W (6T
SB YONW Sk ‘SUONBIUIDU0D 2318 J/3W (¢ URY) SSI|
AJuowwoo ‘[10s pue sy201 [[& A[eonoeld woij paA[ossi(q

‘sorjddns rediomunuw
Jo uonepuiony Aq I9jem JSOW 0) PAPPY TIOS PUB $Y001
JSOW WIOI] SUONEBIUIIUOD [[BWS 0 )NUIW UL PIA[OSSI(]

(*Od) =1eydsoyd

(g) uoiog

(*ON) 21N

SPI[OS PAAJOSSI]

(2:0) w01

(COor1s) ®OIIS

(d) spuonjg

aouesubis

asned 10 321n0S

Auadoud
1O JUaNISuU0n

panunuop--islem Jo saipadoud [eoisAyd pue sjueniIsuo9 [BisUIL-PEAJOSSIP JO 8oUBIIUDIS pUB ‘8Sned o 80in0S "9 dlqeL

WATER RESOURCES OF LINCOLN COUNTY

34



Water can be classified into types on the basis of amount and type of ions present in a water sample. The
dominant ions are the cation (positive charge) and anion (negative charge) having the largest concentration
expressed in milliequivalents per liter. A milliequivalent is a measurement of concentration, where the charge
of the ion is accounted for. For example, in a sodium sulfate-type water, sodium has the largest concentration
of the cations present, and sulfate has the largest concentration of the anions present. If a water sample does not
contain a dominant cation and anion, the water is classified as a mixture of the cations and anions having the
largest concentrations. Modified Stiff diagrams often are used to visually display cation and anion data. A
modified Stiff diagram uses three parallel, horizontal axes, extending to the left and right of a vertical zero line.
The concentrations of the four most common cations--sodium, potassium, magnesium, and calcium--are plotted
on the left on each of the three horizontal lines (sodium and potassium are plotted as one constituent). The five
most common anions--chloride, fluoride, sulfate, bicarbonate, and carbonate--are plotted on the right on each of
the three horizontal lines (chloride and fluoride, and bicarbonate and carbonate are plotted as one constituent).
Modified Stiff diagrams are used to describe the type of water in Lincoln County in the Ground-Water Quality
Section.

Physical characteristics of water commonly measured onsite during water-quality studies include water
temperature, specific conductance, and pH. Temperature is an important controlling factor in many chemical
processes; for example, the solubility of ions and the saturation level of gases are affected by water temperature.
The temperature of surface water typically is much more variable than the temperature of ground water.
Surface-water temperatures are affected by local climatic factors and physical factors such as shading, stream
depth, and proximity to lakes and reservoirs. Ground-water temperatures generally are a function of the depth
of the geologic unit below the surface of the earth. Water in deep geologic units generally has higher
temperatures than water in shallow units.

Specific conductance is a measure of the ability of water to conduct electrical current. It is expressed in
microsiemens per centimeter (WS/cm) at 25 degrees Celsius (°C), and is a function of the concentration and type
of dissolved solids in the water. The concentration of the sum of dissolved solids, in milligrams per liter (mg/L),
typically ranges from 55 to 75 percent of the specific conductance in uS/cm (Hem, 1985, p. 67). This relation
varies with the composition and concentration of dissolved ions.

The measure of the hydrogen activity in water is pH, which is defined as the negative logarithm of the
hydrogen-ion concentration. This parameter is dimensionless and typically ranges from O to 14. A pH greater
than 7 indicates that the water is basic (alkaline), whereas a pH less than 7 indicates that the water is acidic.

A description of the chemical and physical characteristics of water aids in evaluating its suitability for
various uses. Water-quality standards for chemical constituents or parameters adopted by the State of Wyoming
and used for evaluating ground-water quality for domestic, agricultural, and livestock use are listed in table 7.
Because of the variability of water quality at different sampling points and an insufficient number of water
samples analyzed in the county, water samples reported here are not classified as suitable for specific uses.
However, individual samples listed in tables in this report can be compared to the water-quality standards listed
in table 7.

The U.S. Environmental Protection Agency (1996) has established primary and secondary drinking water
standards applicable to public drinking-water supplies (table 8). These Federal regulations specify maximum
allowable contaminant levels (MCLs) and secondary maximum contaminant levels (SMCLs). The MCLs are
health related and legally enforceable. Although MCLs apply only to public drinking-water supplies, the levels
are useful indicators of the suitability of water for human consumption. The SMCLs are standards primarily
addressing the aesthetic qualities of drinking water, and are not legally enforceable. For example, chloride at
concentrations exceeding 250 mg/L. may impart a bitter taste to water.
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Table 7. Wyoming ground-water quality standards for domestic, agricultural, and livestock use
(Modified from Wyoming Department of Environmental Quality, 1993, p. 9)

[All constituent concentrations are in milligrams per liter unless otherwise indicated. --, no established level; ug/L, micrograms
per liter; “C, degrees Celsius]

Domestic Agricultural Livestock

Constituent or property use use use
Aluminum (pg/L) -- 5,000 5,000
Arsenic (ug/L) 50 100 200
Barium (ug/L) 1,000 -- --
Boron (ug/L) 750 750 5,000
Cadmium (ug/L) 10 10 50
Chloride 250 100 2,000
Chromium (pg/L) 50 100 50
Copper (pg/L) 1,000 200 500
Fluoride 1.424 - -
Iron (ug/L) 300 5,000 --
Lead (ug/L) 50 5,000 100
Manganese (pg/L) 50 200 --
Mercury (pg/L) 2 -- .05
Nitrate + nitrite, as nitrogen 10 -- 100
Selenium (pg/L) 10 20 50
Silver (ug/L) 50 - --
Sulfate 250 200 3,000
Dissolved solids 500 2,000 5,000
pH, standard units 6.5-9.0 4.59.0 6.5-8.5
Sodium-adsorption ratio (no units) -- 8 -

'Dependent on the annual average of the maximum daily air temperature: 1.4 mg/L corresponds with a
temperature range of 26.3 to 32.5°C and 2.4 mg/L corresponds with a temperature of 12.0°C and below.

Quality Assurance and Quality Control

During the study of the water resources in Lincoln County, quality-assurance and quality-control protocols
were used to ensure the accuracy of the data collected and to assist in the interpretation of historical and collected
data. Quality-control samples were collected to assess the adequacy of general water-quality sampling and
analysis procedures and to identify factors that may have produced discrepancies in the data.

Quality Assurance

Quality assurance refers to proper office, field, and laboratory procedures. Office quality assurance involved
review of historical data as well as evaluation of data collected during the 1993-95 field seasons. All historical
data, collected in Lincoln County since 1945 as part of previous investigations or other data-collection activities,
were screened before inclusion in this report. All data from surface- and ground-water samples, historical and
collected during this study, were checked to ensure that the percent difference between the sum of the cations (in
milliequivalents per liter (meq/L)) and the sum of the anions (in meq/L) was less than +/-5 percent. Because water
is electrically neutral (the sum of cations equals the sum of the anions), the percent difference between the sum of
the cations and the sum of the anions helps determine if the analytical results are accurate. Any data collected from
sites that had samples with ionic balances that differed by more than 5 percent were evaluated to determine whether
the data were to be included in this report. Only USGS historical data were examined.
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Table 8. Selected maximum and secondary maximum contaminant levels for public drinking-water
supplies

(U.S. Environmental Protection Agency, 1996)

[All constituent concentrations are in milligrams per liter unless otherwise indicated. --, no established level;
ug/L, micrograms per liter]

Maximum Secondary maximum
Constituent or property contaminant level contaminant level
Inorganic
Arsenic (ug/L) 50 -
Barium (pg/L) 2,000 --
Cadmium (ug/L) 5 --
Chloride -- 250
Chromium (pg/L) 100 --
Copper (ug/L) 1,300
Fluoride 4 2.0
Iron (ug/L) -- 300
Lead (ng/L) 15 --
Manganese (ug/L) -- 50
Mercury (ug/L) 2 --
Nitrate, as nitrogen 10 --
Selenium (pg/L) 50 --
Silver (ug/L) -- 100
Sulfate 500 250
Zinc (ug/L) -- 5,000
Dissolved solids - 500
pH, standard units -- 6.5-8.5
Organic
2,4-D 07 -
Picloram .05 --

Quality assurance procedures for the field and laboratory were conducted during the 1993-95 field season.
Field quality-assurance practices involved calibration of all field meters and probes, and cleaning of sampling
equipment prior to all site visits. Immediately prior to each sampling, meters and probes were recalibrated. All
calibration information was recorded on USGS water-quality field forms. Samples were collected, preserved, and
shipped in accordance with applicable USGS protocols. Quality-assurance procedures used at the USGS National
Water Quality Laboratory (NWQL) in Arvada, Colorado, constituted the laboratory quality-assurance program
implemented for this study.

Quality Control

Two types of quality-control samples were collected during the 1993-95 field sampling: replicate samples
and field-blank samples. Replicate samples, sometimes called splits, were collected from seven sites, and were
obtained by dividing the water collected for each analysis into two bottles. The NWQL then analyzed the samples
as two separate sites. The purpose of a replicate sample is to evaluate laboratory precision between samples. Field-
blank samples collected at 15 sites in the county were obtained by passing inorganic-free blank water through all
components of the sample-collection apparatus. Chemical analysis of this water was designed to determine the
adequacy of the process of equipment cleaning between sampled sites, or to quantify carryover of any chemical
contamination between sites.
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Streamflow Quality

Natural and anthropogenic factors affect the water quality of streamflow: geology of the drainage basin,
ground-water inflow, and land use. Hem (1985, p. 39) describes natural factors as “reactions of water with mineral
solids in the streambed and in suspension, reactions among solutes, losses of water by evaporation and by
transpiration from plants growing in and near the stream, and effects of organic matter and water-dwelling biota.”
Anthropogenic activities affecting streamflow water quality include farming, grazing, mining, disposing of waste,
and diverting and augmenting streamflows.

Streamflow water quality is related to the mineral composition of the soil and rocks with which the water is
in contact, and is therefore affected by the geology of the drainage basin and ground-water inflow. Sediment loads
are related to the erodibility of the rocks and surficial materials in the drainage basin. Land uses in Lincoln County
that might affect streamflow water quality are agriculture, mining, oil and gas development, waste disposal, and
Teservoirs.

The purpose of this section is to describe and evaluate the streamflow water quality in Lincoln County.
Previous reports and current studies that include drainage basins in the county are discussed first. Statistical
summaries of selected physical properties and chemical analyses were used to evaluate streamflow water quality for
the three main drainage basins in Lincoln County. Surface-water samples collected during a sampling event July
18-23, 1994, were used to evaluate streamflow water quality in the Salt River.

Typically, streamflow water quality studies are done for a selected stream or drainage basin. All three basins
that occur in the county, (the Green, Bear, and Snake River Basins (fig. 8)) were part of previous studies. The Snake
and Bear River Basins are part of current investigations.

Water-quality in the Green River Basin is discussed in several reports published by the USGS (DeLong, 1977;
DeLong and Wells, 1988; and Ringen, 1984). Salinity, dissolved solids, and suspended sediments were the primary
constituents evaluated because they are the most commonly used factors to evaluate the suitability of water for
various uses. In all three reports, a regression model was used to relate the constituent of concern to discharge. At
least one streamflow site in Lincoln County was included in all three studies, but usually most of the study area was
outside of the county.

DeLong (1986, p. 14-15) evaluated phosphate loads in the Green River because of concerns related to
eutrophication and algal growth in the reservoirs on the river. Phosphate loads computed for sites upstream and
downstream of Fontenelle Reservoir show that the reservoir traps phosphate. Storage rates were not computed
because of the lack of data collected from runoff and tributary streams.

In a study of the water resources of the Overthrust Belt in western Wyoming, Lines and Glass (1975, sheet 3)
used major ion data and dissolved-solids concentrations to describe water types and general water quality of samples
collected from streams in the Green, Bear, and Snake River Basins. Water samples collected from streams in the
southeastern part of the Bear River Basin and the southwestern part of the Green River Basin contained the largest
concentrations of magnesium, sodium, sulfate, and chloride. In addition to the differences between drainage basins,
Lines and Glass also showed that differences can occur between locations within the same drainage basin and that
differences can occur seasonally at a single site.

Lowham (1985) summarized the physical and hydrologic features of a coal bearing area in the Northern Great
Plains and Rocky Mountain Provinces, including the Green and Bear River Basins in Lincoln County. Streamflow
quality is described using the following parameters: dissolved solids, pH, total phosphorous, suspended sediment,
bacteria, algae, invertebrates, fish, and water temperature. Boxplots of dissolved-solids concentration (Lowham,
19835, p. 42) show that most water samples collected from Green River near La Barge (site 4) and Bear River near
the Wyoming-Idaho border (on the Idaho side) had concentrations less than 500 mg/L. However, most water
samples from Twin Creek at Sage (site 19), a tributary to the Bear River, had concentrations greater than 500 mg/L.
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from other geologic units inventoried during this study with discharges greater than 500 gallons per minute
included: the landslide deposits of Quaternary age, the Salt Lake and Teewinot Formations, and Evanston
Formation of Tertiary age, the Gannett Group of Cretaceous age, the Nugget Sandstone of Jurassic(?) and
Triassic(?) age, the Wells Formation of Permian and Pennsylvanian age, the Madison Limestone of
Mississippian age, and the Bighorn Dolomite of Ordovician age.

Ground-water movement is related to the location of recharge and discharge areas and to the thickness
and permeability of the aquifer material. The ground-water connection between areas in the Overthrust Belt and
the Green River Basin is restricted by folded and faulted rocks, which are a result of regional tectonic (or
orogenic (mountain building)) activity that extended from the middle Mesozoic to the early Cenozoic time.
Ground-water movement is difficult to define by aquifer within the Overthrust Belt because of the numerous
faults and fractures. Aquifers of Paleozoic and Mesozoic age in the Overthrust Belt primarily receive recharge
from direct infiltration of precipitation in outcrop areas. Most of the water discharged from major Paleozoic
limestone and dolomite aquifers (including the Madison Limestone of Mississippian age, Darby Formation of
Devonian age, and the Bighorn Dolomite of Ordovician age) in the Overthrust Belt is through large springs.
Water recharging these aquifers in one surface drainage basin may discharge in another drainage basin via
interbasin transfers of ground water.

Total water use in Lincoln County in 1993 was estimated to be 405,000 million gallons. Surface water
was the source for about 98 percent of the water used in the county; ground water only accounted for about
2 percent of the water used. Hydroelectric power generation and irrigation used the largest amount of water.
Public supply and self-supplied domestic use accounted for 0.5 percent of the water used in Lincoln County.
The sources of water for most public supplies in the county are wells and springs. An exception is the Kemmerer
and Diamondyville municipal system, which withdraws surface water from the Hams Fork River. Self-supplied
domestic water 1s water withdrawn from a water source by a user rather than a public supplier. The source of
water for self-supplied domestic water in the county is primarily ground water.

Discharge measurements and surface-water samples were collected from the Salt River and one tributary
to the Salt River during a streamflow sampling event in Star Valley, July 18-23, 1994. During that time, the river
had an overall gain of 340 cubic feet per second along the reach from the Salt River’s entrance into Star Valley
to the end of the valley where the river discharges into the Palisades Reservoir.

Dissolved-solids concentrations varied greatly for ground-water samples collected from 35 geologic
units. Dissolved-solids concentrations in all water samples collected from the Laney Member of the Green
River Formation of Tertiary age were greater than the Secondary Maximum Contaminant Level of
500 milligrams per liter established by the U.S. Environmental Protection Agency. All ground-water samples
collected from the Salt Lake and Teewinot Formations of Tertiary age, the Madison Limestone of Mississippian
age, and the Bighorn Dolomite of Ordovician age contained dissolved-solids concentrations less than the
Secondary Maximum Contaminant Level.

Increased population growth in Star Valley and recent detections of nitrate concentrations above the
maximum contaminant level of 10 mg/L as nitrogen, established by the U.S. Environmental Protection Agency,
prompted a study of the baseline water quality of the ground water. Ten domestic wells completed in the Salt
River alluvium and colluvium were established as monitoring wells in 1993. A total of 84 ground-water
samples were collected from the wells used in the Star Valley monitoring study. No water sample had a nitrate
concentration greater than the maximum contaminant level. Statistical analysis indicated there was no
significant difference between the water quality data collected in different seasons, and no correlation between
the nitrate concentrations and the depth to ground water.
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GLOSSARY

AQUIFER. A body of rock that contains sufficient saturated permeable material to yield significant quantities of water to
wells and springs.

ARTESIAN AQUIFER. Synonymous with confined aquifer.

ARTESIAN WELL. A well deriving its water from an artesian or confined aquifer in which the water level stands above
the top of the aquifer.

COMMERCIAL WATER USE. Water for motels, hotels, restaurants, office buildings, and other commercial facilities,
and institutions, both civilian and military. The water may be obtained from a public supply or may be self-supplied.

CONFINED AQUIFER. An aquifer bounded above and below by impermeable beds or by beds of distinctly lower perme-
ability than that of the aquifer itself; an aquifer containing confined ground water.

CONFINING BED. A body of impermeable or distinctly less permeable material stratigraphically adjacent to one or more
aquifers.

CONSUMPTIVE USE. That part of water withdrawn that is evaporated, transpired, incorporated into products or crops,
consumed by humans or livestock, or otherwise removed from the immediate water environment. Also referred to as
water consumed and water depletion.

CONVEYANCE LOSS. Water that is lost in transit from a pipe, canal, conduit, or ditch by leakage or evaporation.
Generally, the water is not available for further use; however, leakage from an irrigation ditch, for example, may
percolate to a ground-water source and be available for further use.

DOMESTIC WATER USE. Water for household purposes, such as drinking, preparing food, bathing, washing clothes
and dishes, flushing toilets, and watering lawns and gardens. Also called residential water use. The water may be
obtained from a public supply or be self-supplied.

GROUND WATER, CONFINED. Confined ground water is under pressure greater than atmospheric throughout the
material in which the confined water occurs.

GROUND WATER, UNCONFINED. Unconfined ground water is water in an aquifer that has a water table.

HYDROELECTRIC POWER WATER USE. Water used in the generation of electricity at plants where the turbine
generators are driven by falling water. Hydroelectric water use is classified as an instream use.

INDUSTRIAL WATER USE. Water used for industrial purposes such as fabrication, processing, washing, and cooling,
and includes such industries as steel, chemical and allied products, paper and allied products, mining, and petroleum
refining. The water may be obtained from a public supply or may be self-supplied.

INSTREAM WATER USE. Water that is used, but not withdrawn from a ground- or surface-water source for purposes
such as hydroelectric power generation, navigation, water quality improvement, fish propagation, and recreation.
Sometimes called nonwithdrawal use or in-channel use.

IRRIGATION WATER USE. Artificial application of water on land to assist in the growing of crops and pastures or to
maintain vegetative growth in recreational lands, such as parks and golf courses.

LIVESTOCK WATER USE. Water for livestock watering, feed lots, dairy operations, fish farming, and other on-farm
needs.

MAXIMUM CONTAMINANT LEVEL (MCL). Primary drinking water standard for public water supplies established by
the U.S. Environmental Protection Agency (1996). MCLs are health related and legally enforceable.

MINING WATER USE. Water used for the extraction of minerals occurring naturally including solids, such as coal and
ores; liquids, such as crude petroleum; and gases, such as natural gas. Also includes uses associated with quarrying,
well operations (dewatering), milling (crushing, screening, washing, and floatation), and other preparations custom-
arily done at the mine site or as part of a mining activity.
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OFFSTREAM USE. Water withdrawn or diverted from a ground- or surface-water source for public-water supply,
industry, irrigation, livestock, thermoelectric power generation, and other uses. Sometimes called off-channel use or
withdrawal use.

pH. A measure of the acidity or alkalinity of water. It is defined as the negative logarithm of the hydrogen-ion concentra-
tion. This parameter is dimensionless and generally has a range from 0.0 to 14.0, with a pH of 7.0 representing neutral
water. A pH of greater than 7.0 indicates the water is alkaline, whereas a pH of less than 7.0 indicates an acidic water.

PUBLIC SUPPLY. Water withdrawn by public and private water suppliers and delivered to groups of users. Public
suppliers provide water for a variety of purposes, such as domestic, commercial, thermoelectric power, industrial, and
public water use.

RAIN SHADOW. A dry region on the lee side of a mountain or mountain range. A rain shadow occurs because much of
the moisture in an air mass is removed in the form of precipitation on the windward side of the mountain, as the air
mass moves up and over the mountain. Because the air is then drier, precipitation on the lee side is noticeably less.

REPORTING LIMIT. Minimum concentration of an analyte that can be reliably measured and reported by the laboratory
using a given analytical method.

SECONDARY MAXIMUM CONTAMINANT LEVEL (SMCL). Secondary drinking water standard for public water
supplies established by the U.S. Environmental Protection Agency (1991). SMCLs primarily address aesthetic qual-
ities of drinking water, and are not legally enforceable.

SELF-SUPPLIED DOMESTIC WATER USE. Water withdrawn from a water source by a user rather than a public
supplier.

SODIUM-ADSORPTION RATIO (SAR). A measure of irrigation-water sodium hazard. It is the ratio of sodium to
calcium plus magnesium adjusted for valence. The SAR value of water is considered along with specific conductance
in determining suitability for irrigation.

SPECIFIC CAPACITY. The rate of discharge of water from the well divided by the drawdown of the water level within
the well.

SPECIFIC CONDUCTANCE. A measure of water's ability to conduct an electrical current. Specific conductance is
expressed in microsiemens per centimeter (uS/cm) at 25 degrees Celsius (25 °C). For water containing between 100
and 5,000 mg/L of dissolved solids, specific conductance in 1S/cm (at 25 °C) multiplied by a factor between 0.55 and
0.71 will approximate the dissolved-solids concentration in mg/L. For most water, reasonable estimates can be
obtained by multiplying by 0.64.

THERMOELECTRIC POWER WATER USE. Water used in the process of the generation of thermoelectric power. The
water may be obtained from a public supply or may be self supplied.

UNCONFINED AQUIFER. An aquifer that has a water table; an aquifer containing unconfined ground water.

WATER TABLE. The water table is that surface in an unconfined water body at which the pressure is atmospheric. It is
defined by the levels at which water stands in wells that penetrate the water body just far enough to hold standing
water. In wells penetrating to greater depths, the water level will stand above or below the water table if an upward
or downward component of ground-water flow exists.
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Table 11. Records of selected wells and springs in Lincoln County, Wyoming

[Local number: See text describing well-numbering system in the section titled Ground-Water Data. For a detailed description of the geologic units, see
table 12. Primary use of water: B, bottling; C, commercial; H, domestic; I, irrigation; N, industrial; P, public supply; S, livestock; U, unused; Altitude of land
surface, in feet above sea level. Water level: E, estimated; F, flowing; G, nearby flowing; P, pumping; R, recently pumped; Rp, reported; Z, other; ft, feet.
Discharge: gal/min, gallons per minute; E, estimated; Rp, reported by landowner or driller; Z, other; --, no data; NA, not applicable; NE, not established]

Depth Altitude Water level Discharge
of well Primary ofland (feetbelow
Date (feet below useof surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Quaternary Alluvium and Colluvium

410202110560201  24-119-28aaa01 07-61 230 I 6,195 16 04-07-62 1,930 04-07-62
414036110244701 20-115-33acb01 NA Spring U 6,540 NA NA -- --
414152110051001  20-112-20cad01  06-15-48 25 H 6,425 ISE 07-14-95 12 07-14-95
414453110271601  20-115-06baal1 -- 20 H 6,760 51R 07-10-95 25  07-10-95
414459110313601  21-116-36dcd01  04-18-76 105 H 6,875 30.8 07-14-95 12 07-14-95
414606110194601  21-114-27dac01 -- 50 H 6,660 OR 07-10-95 -- --
414642110115201  21-113-23dcd0l] 1948 50 H 6,548 8.58 06-25-95 4 06-25-95
414644111024101  21-120-21cccOl -- 75 N 6,249 42.4R 05-18-94 15 05-18-94
414645110121101  21-113-23cdc0t 1991 9 N 6,550 39 06-25-95 45  06-25-95
414708110141201  21-113-21lacc0l  09-22-87 55 H 6,580 11.8P 06-25-95 6 06-25-95
414721110145701  21-113-20aad0l  09-15-89 15 H 6,580 5.2R 06-25-95 12 06-25-95
414755110573201  21-119-08bc 01 1970 30 H 6,420 18.0 01-01-70 -- --
415050110333401  22-116-34aad01  09-04-84 80 H 7,030 45.8 08-01-95 6 08-01-95
415058110333801  22-116-34aab01 -- 50 H 6,990 12.7R 08-01-95 7 08-01-95
415109110334101  22-116-27ddb01  07-09-79 40 H 6,980 6.3 08-01-95 8 08-01-95
415250110361301  22-116-17dcd0l 1989 15 H 7,040 5.7 06-27-95 8 06-27-95
415442110571801  22-119-05cda0l 02-58 250 I 6,210 39.2 04-07-62 500 04-07-62
415557110571502 123-119-32bda02  07-57 230 I 6,220 30.3 04-07-62 900 04-07-62
4]15557110571701  23-119-32bda03 -- 120 H 6,215 19.0 06-09-95 8 06-09-95
415723110161501  23-113-20ccb01 NA Spring S 6,660 NA NA 20E  05-25-66
415841110563701  23-119-16bbb01 - 150 I 6,210 -- -- -- --
415844110584801 '23-120-13aac01 1954 142 I 6,270 453 08-19-55 400 12-31-54
420013110560901  23-119-04bccO1 -- 200 S 6,180 7.1R 06-09-95 - -
420020110575601 ! 23-119-06ad 01 -- 18 S 6,170 11.8 07-15-55 -- --
420103110040401  24-112-25dcd01 NA Spring U 6,400 NA NA 200E  10-18-77
420112110325401 24-116-35acb01  08-09-79 140 H 7,680 30E 08-01-95 6E 08-01-95
420253110554601  24-119-21adb01 -- 65 H 6,240 17.7 06-10-95 -- -
420254110555801  24-119-21acb0] - 35 S 6,205 19.9 06-10-95 -- -
420340110583301  24-119-18bdc01  08-13-93 249 H 6,320 154 06-10-95 -- -
420436110561901  24-119-09bd 01 - 75 H 6,220 S50 Rp 04-16-56 -- --
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary ofland (feetbelow
Date (feet below  use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min measured
Quaternary Alluvium and Colluvium--Continued

420525110401401  24-117-03dad01 1920 20 H 7,430 5.6 06-27-95 11 06-27-95
420552110223301  24-114-06abb01 1920 -- H 6,880 21.8R 07-28-95 12 07-28-95
420558110133001  25-113-35ddd01  04-01-81 75 H 6,595 22.3R 07-28-95 8 07-28-95
420905110111401  25-112-17bcb01 -- 60 H 6,510 20RE 07-29-95 7E  07-29-95
421115111012701  25-119-06bca0ll -- 60 H 6,130 379 06-10-95 -~ --
421154110095801  26-112-33bba01 1961 10 H 6,540 8 PRp 1961 2 08-20-76
421155110100301  26-112-33bba02 1958 1 H 6,540 FRp 08-20-76 SE  08-20-76
421245110113001  26-112-30abc01 1991 75 H 6,650 38.9 07-27-95 8 07-27-95
421247111024601  26-120-25cba01 -- 210 H 6,070 F 06-09-95 -- -
421252110113601  26-112-19dcd01 -- 100 H 6,640 448 R 07-27-95 4 07-27-95
421259110102901  26-112-20ddb01  11-30-73 75 H 6,570 67 08-20-76 5 08-12-89
421301111023201  26-120-25bda01 -~ 90 H 6,100 31.5R 06-09-95 -~ --
421433110193801  26-114-13ad 01 NA Spring S 7,040 NA NA -~ --
421500110122001  23-113-02 01 NA Spring 6,620 NA NA 7SE  05-27-58
421630111015501  26-120-01bb 01 1948 185 H 6,280 70.0Rp  09-21-71 -- --
423238110533201  30-118-33bcb01  06-17-83 85 H 6,945 25.5R 10-07-93 8 10-07-93
423610110544601  30-118-08bbc01 - 130 H 6,620 11.6 R 07-29-92 -- -
423620110554000  30-119-12ac 00 1970 140 H 6,820 40Rp 09-21-71 -- --
423710110544601  30-118-05bbb01  04-15-89 98 H 6,620 524R 07-28-92 -- --
423714110544401  31-118-32ccc0l  10-18-85 88 H 6,600 35.2R 08-03-94 15 08-03-94
423714110545001  31-118-31ddd01 11-18-86 98 H 6,620 57.2R 07-28-92 -- --
423748110551500  31-118-31ac 01 1953 45 H 6,540 10Rp 08-61 -- -
423756110571201  31-119-35aad01 -- - H 6,570 396 P 07-29-92 -- -
423838110551401  31-118-30acc0l  05-28-82 262 H 6,460 221 R 08-04-94 9 08-04-94
423949110552501  31-118-19baa0ll -- - H 6,340 136 07-28-92 - --
424006110591601  31-119-15c¢bd01  09-30-80 65 H 6,320 320R 07-29-92 - --
424043110580001  31-119-11cdcOl  04-10-87 148 H 6,250 57.8R 07-28-92 -- -
424128110585301  31-119-10abc01 = 120 I 6,196 50RRp  08-23-89 -- -
424132110575501  31-119-11bab0l  04-24-79 112 H 6,205 44.1R 07-28-92 -- -
424133110574301  31-119-11abb01  06-20-83 107 H 6,200 709 R 08-03-94 9 08-03-94
424139110585601  31-119-03cdd01  08-29-78 70 H 6,193 20.8 P 07-27-92 252 1978
424215110585201  31-119-03abcO1  10-02-84 60 H 6,180 19.6 R 07-27-92 10Z 1984
424216110585501  31-119-03bad01 -- 70 H 6,160 17.0R 10-06-93 6 10-06-93
424423110570901  32-119-23dad01 -- 75 H 6,140 25.5R 10-08-93 8 10-08-93
424520111014000 32-119-05bb 01 05-70 35 H 6,110 13.7 09-10-71 30E  09-10-71
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary of land (feet below
Date (feet below use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min measured
Quaternary Alluvium and Colluvium--Continued

424521110594701  32-119-16dac0l  09-30-80 70 H 6,080 16.6 R 08-04-94 9 08-04-94
424542110555801 32-119-13ada01  08-21-81 73 H 6,120 22.5R 07-27-92 -- --
424613110201401  21-114-27caa0l  06-14-58 45 N 6,683 11 Rp 06-14-58 85Rp 06-14-58
424640110555000 33-118-32da 00  11-07-69 146 H 6,180 116Rp 11-07-69 -- --
424740110572601  33-118-31ddc01 -- 50 H 6,040 153R 10-06-93 9 10-06-93
424756110594801  33-119-35dac01  12-13-72 65 H 6,035 13.0R 08-04-94 9E  08-04-94
424806110594701  33-119-35adc01 1948 28 H 6,035 10RE 08-04-94 4 08-04-94
424851110572801  33-118-30dball 07-78 80 H 6,070 21.2R 07-25-92 - --
424910110574401  33-118-30abc01 1946 70 H 6,030 22.1R 07-25-92 - -
424926110595001  33-119-23dcdO1 -- 40 H 6,010 77R 07-29-92 -- --
425053110563201  33-118-17acb01 -- -- H 6,215 11.5R 07-27-92 - -
425107110533501  33-118-1lcccOl  10-01-83 105 H 6,430 58.1P 07-27-92 - -
425110110590000  33-119-12¢d 01 1965 30 H 6,020 -- -- - --
425127110592701  33-119-12cba02 1947 33 C 6,000 39R 08-06-94 50 08-06-94
425135110592201  33-119-12cba01 -- 25 H 6,000 51R 10-06-93 6 10-06-93
425200110591000  33-119-12bab01 09-67 32 S 5,960 20Rp 09-67 - --
425228110585301  33-119-0lacc01  05-26-89 160 H 5,985 394P 07-26-92 - --
425324110575201  34-118-31bdd01 - -- H 6,110 439R 07-28-92 - -
425327110580701  34-118-31bcall -- -- H 6,100 - -- - --
425438110555701  34-118-21ccc01 -- - H 6,220 172P 07-27-92 - -
425527111010401  34-119-22aba0l - - H 5,965 11.9P 07-27-92 -- --
425540110581801  34-118-18ccb01 -- 70 H 6,040 19.2R 07-27-92 6 10-05-93
425555111013301  34-119-15cab01 12-83 56 H 5,855 17.6 R 08-05-94 08-05-94
425617110582001  34-119-132aa01 -- - H 6,050 274R 07-28-92 -- --
425622110570901  34-118-07ddd01  02-22-83 -- U 6,160 120 08-05-94 -- -
425638111002201  34-119-11cac0l -- 60 H 5,880 8.6 R 10-07-93 12 10-07-93
425650110584000 34-119-12ac 01  05-28-67 169 I 6,010 - -- 1,200E  09-10-71
425759111003901  34-119-02bbb01 -- 130 S 5,880 - -- -- --
425843111023501  35-119-33bda0l 1989 50 H 5,785 17.9P 08-06-94 8 08-06-94
425855111020601  35-119-33abb01 -- 50 H 5,775 120R 10-08-93 12 10-08-93
425857110591901  35-119-25¢cd01 - 119 H 5,960 95.3R 07-25-92 10 10-07-93
425857111021801  35-119-33aba01  11-28-83 60 H 5,775 144 R 08-05-94 11 08-05-94
425903111022400  35-119-28dcc00 - 31 S 5,775 17 Rp 11-22-54 - --
430046111004301  35-119-15dddo1 -- 30 H 5,760 25.8P 07-27-92 6 10-05-93
430057111003801  35-119-14cbc01 - 75 H 5,765 31.8R 11-20-93 10 11-20-93
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary of land (feet below
Date (feet below  use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Quaternary Alluvium and Colluvium--Continued

430331111013301  36-119-34cbd01 -- 85 H 5,715 20.8R 10-07-93 6 10-07-93
430356111013000  36-119-34bac00 1920 60 H 5,725 38 1965 -- -
430441111003601  36-119-26bccOl  05-25-82 140 H 5,860 102 10-16-94 SE 10-16-94
430444111003701  36-119-26bcb01 1978 110 H 5,860 98.2R 08-05-94 6 08-05-94
430527111011601  36-119-22caa0l  10-01-87 110 H 5,762 27.7R 07-26-92 -- --
430621111012100  36-119-15bdd00 1961 210 H 5,740 40 Rp 08-17-71 12 08-17-71
430626111014501  36-119-15bcc01  04-03-89 50 H 5,670 17.7R 10-04-93 12 10-04-93
430924111021001  37-118-31baa0l  05-25-92 160 H 5,645 443R 09-12-93 13 09-12-93
430951111010800  37-118-29cab01 1969 300 C 5,660 83 Rp 1969 30 08-13-71
431030111020300  37-118-19dcb00 1957 110 H 5,620 - -- - --
431041111011801  37-118-20cba0l  05-10-81 100 C 5,655 43.7R 09-12-93 -- -

Quaternary Glacial Deposits
424913110441901  33-116-30bbb01 NA Spring U 8,020 NA NA SE  09-10-93
424919110444401 NE NA Spring U 7,600 NA NA 30 09-10-93

Quaternary Landslide Deposits

415620110462800  23-118-26ddb01 NA Spring S 8,040 NA NA 22 05-20-94
422402110462501  28-117-19bcc01 NA Spring S 7,440 NA NA 2,000 09-13-94
423319110395201 NE NA Spring U 8,660 NA NA 25E  08-02-94
423330110395401 NE NA Spring 8,550 NA NA SE 08-02-94

Quaternary Terrace Deposits
414749110410101  21-117-15cad01  07-29-82 55 H 6,750 22.6R 06-23-95 14 06-23-95
414750110323001  21-116-14aaa0l NA Spring 6,900 NA NA 7.5E 05-26-58
414957110321501  21-116-01bb 01 1931 21 H 6,960 14.0 11-07-72 270 11-07-72
415218110294501  22-115-20cba0l NA Spring B 7,160 NA NA 3.5E 06-15-94
415450110574501  22-119-05cccOl -- 28 H 6,200 22.8 04-16-56 -- --
415555110572001  23-119-32bda01 -- 35 H 6,210 20.4 04-16-56 -- --
420106110555401  24-119-33ac 01 -- 22 H 6,200 8.3 08-22-55 -- --
420526110530801 NE NA Spring S 6,390 NA NA 20E  06-11-95
420827110321301  25-115-20bcall 08-50 5 H 7,400 FRp 08-50 20Rp  08-50
421145111014801  26-119-31cb 01 1947 59 H 6,080 16.7 08-31-47 - --
423214110525101  30-118-33dbd01 NA Spring S 7,080 NA NA SE  08-03-94

Tertiary Rocks

414007110172501  20-114-33ddb01  02-27-81 881 S 6,580 F 07-31-95 2 07-31-95
415210110303501 22-115-1901 NA Spring 7,120 NA NA -- --
415730110160301  23-113-20cbd01 -- 900 H 6,855 F 06-13-94 15 06-13-94
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary ofland (feet below
Date (feet below use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min measured
Salt Lake and Teewinot Formations
423958110591600 31-119-15¢cc 00 1949 70 H 6,350 -20F 1949 2E 1949
424828110533601  33-118-34aaa0l NA Spring S 6,980 NA NA SE  09-15-94
425430110582001  34-119-24ddc01 NA Spring N 6,020 NA NA 2,200 09-10-71
430544110595800  36-119-23abc00 1967 126 H 6,010 34 Rp 08-17-71 -- --
430550111011401  36-119-22abb01  12-11-77 220 H 5,762 82.8P 07-25-92 10Z 1977
430921111003800 37-118-33bab00 NA Spring P 5,850 NA NA 20 08-16-71
430519111005801  36-119-22dbd01 07-94 309 H 5,840 101R 08-06-94 9 08-06-94
430528111010201  36-119-22dba01 06-94 105 H 5,835 48.6 R 08-06-94 7 08-06-94
430543111010301  36-119-22abd01 -- - H 5,880 78.7R 07-26-92 -- --
431224111014001 NE NA Spring S 6,500 NA NA I10E  08-10-93
Bridger Formation
414546110195401 21-114-34aba01 08-15-74 142 H 6,650 4.0 06-25-95 13 06-25-95
414555110232701  21-114-30dcdO1 -- 65 H 6,730 -1.12 06-26-95 6 06-26-95
Fowkes Formation
413625111023001  19-121-25aad01 NA Spring U 6,520 NA NA 125E  07-07-72
414343110560701  20-120-12cad01 NA Spring S 6,760 NA NA 2E  06-20-95
420310110535701  24-119-23bab01 NA Spring S 6,305 NA NA SE 05-18-94
Laney Member of the Green River Formation
414517110240701  21-114-31cbb01  11-24-84 155 H 6,735 13.8 06-26-95 8 06-26-95
414625110192001 121-114-26bcc01 -- 180 P 6,680 29.8 06-23-65 2E  06-23-65
414708110140001  21-113-21adc01  10-01-86 55 H 6,580 9.6 06-25-95 20 06-25-95
415210110082201  22-112-20dacOt  11-08-58 616 S 6,515 F 10-19-65 25 10-19-65
F 05-22-94 1.0 05-22-94
415250110044601  22-112-14ddc01 1983 810 N 6,465 F 1983 -- --
415436110180001  22-114-01cdc0l  11-28-72 398 S 6,860 185 5-21-94 -- --
415445110111501  22-113-01cdb01 - - S 6,610 F 05-21-94 -- --
415651110045201  23-112-26abd01  11-30-72 508 S 6,620 159 05-21-94 -- --
415858110111201  23-113-12ccdO1 NA Spring U 6,545 NA NA ISE  10-17-77
420430110191901 124-112-08cbb01  08-14-65 150 P 6,560 65.7P 06-28-66 17 06-28-66
425553110071701  23-112-33caa0l  09-16-69 475 S 6,595 43.6 05-22-94 25Rp 09-16-69
Wilkins Peak Member of the Green River Formation
414311110253401  20-115-17ada0l NA Spring S 6,740 NA NA 6E  11-06-76
NA NA 1E  07-31-95
Angelo Member of the Green River Formation
415511110414101  22-117-04abc01 NA Spring S 7,530 NA NA 2E  09-23-71
NA NA .1E 10-23-77
NA NA 1E  07-11-95
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary of land (feet below
Date (feet below use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Fossil Butte Member of the Green River Formation
413654110470701  19-118-20cba0ll NA Spring H 7,075 NA NA 1E  06-23-95
413715110470701  19-118-20bba0l1 NA Spring S 6,960 NA NA 80E 11-06-76
NA NA 25E  06-23-95
413941110402201  19-117-05bcb01 NA Spring C 7,160 NA NA 25E  06-12-95
414254110505001  20-119-15dad01 NA Spring S 7,510 F 05-22-95 20 05-22-95
414358110420501  20-118-12acc01 NA Spring S 6,920 NA NA SE  06-13-95
414458110495301  21-118-32ddc01 NA Spring S 7,280 NA NA 25E  06-21-95
414539110415601  21-117-33abd01 NA Spring S 6,920 NA NA 10E  06-13-95
414617110440901  21-117-30adc01 NA Spring S 6,850 NA NA 200E  06-13-95
414717110433001  21-117-20bdb01 NA Spring H 6,800 NA NA 10E  06-13-95
415212110462201 22-118-23dac0O1 NA Spring P 7,520 NA NA 14 06-16-93
415757110433301  23-117-19aaa01 NA Spring S 7,660 NA NA 20E  07-11-95
415758110433301  23-117-17ccc0l NA Spring S 7,535 NA NA 25E  07-11-95
Wasatch Formation
413502110531101  19-119-32dad01 NA Spring S 7,740 NA NA 80 06-09-72
NA NA S0E  06-22-95
413658110421701  19-118-24caall -- 200 H 6,795 110Rp 11-06-76 - -
413803110531701  19-119-17aac01 NA Spring S 7,720 NA NA 60E  06-07-72
NA NA 70E  11-06-76
NA NA 25E  06-22-95
413806110524601 19-119-16bacO1 NA Spring S 7,630 NA NA 2E  06-22-95
413825110513101  19-119-10cda01 NA Spring 7,640 NA NA 1E  06-22-95
414055110293601  20-116-26cdd01 NA Spring S 6,820 NA NA SE 11-06-76
NA NA SE 07-30-95
414240110240501  20-115-15ccd01 NA Spring S 6,610 NA NA 1E  07-31-95
414312110480501 20-118-18bac01 NA Spring S 7,760 NA NA SE  06-12-95
414439110390501  20-117-04bcd01 NA Spring S 7,250 NA NA 1E  06-12-95
414603110544701  21-119-27dbc01 NA Spring S 6,780 NA NA SE 06-24-95
414707110485901  21-118-21accOl NA Spring S 7,100 NA NA 6 06-21-95
414708110533901  21-119-23accO1 NA Spring S 6,590 NA NA SE  06-24-95
414800110442001 21-117-18ac 01 NA Spring U 6,725 NA NA 15 09-22-77
414925110473001 21-118-02cc 01 -- 350 H 6,600 - -- -- --
414954110493701  21-118-04bcb01 NA Spring H 6,570 NA NA 9 06-16-93
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary ofland (feet below
Date (feet below use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Wasatch Formation--Continued
415038110451001  22-118-25dda01  08-14-77 465 6,880 F 10-20-77 1E 10-20-77
415117110541301  22-119-26¢bc01 NA Spring S 6,650 NA NA 1E  06-21-95
415411110242301  22-115-12adb01 NA Spring S 7,090 NA NA ISE  06-15-94
415640110195001  23-114-27cbc01 - - 6,765 F 08-11-65 8 08-11-65
F 06-13-94 1 06-13-94
415839110241901  23-115-13bbd01 NA Spring S 7,080 NA NA 1E  06-14-94
415839110261901  23-115-15bad01 NA Spring S 7,280 NA NA SE  06-14-94
420611110392801  25-116-32ccb01 NA Spring S 7,700 NA NA ISE 08-01-95
420708110171101  25-113-29dac01  11-30-66 120 S 6,789 64.7 07-28-95 -- -
420754110423701  25-117-23cdc01 NA Spring S 7,590 NA NA .1 E 08-01-95
420828110161501 25-113-21aba0l 03-27-91 180 S 6,875 48.4 07-28-95 - --
420958110192701  25-114-12daa01 NA Spring H 6,840 NA NA 25E  07-29-95
421027110253201 25-114-06ddd01 NA Spring S 8,000 NA NA 1E  07-29-95
421258110100401  26-112-21ccb01 05-50 300 H 6,560 F 08-20-76 -- --
421311110113601  26-112-19dab01  10-30-68 122 H 6,617 18 Rp 10-30-68 11 Rp 10-30-68
421344110145601 26-113-22aab01  11-01-76 215 H 6,754 30PRp 11-01-76 16Rp 11-01-76
421446110435701  26-117-16bbd01 NA Spring S 7,940 NA NA ISE  07-11-95
421501110115001  26-112-07bcd01 06-27 265 H 6,570 20.5R 08-20-76 25Rp 08-20-76
421504110195501 26-114-12db 01 NA Spring S 7,180 NA NA -- -
421512110132601  26-113-11ac 01 1928 145 P 6,700 21.0 06-16-66 20E  06-16-66
421540110114101  26-112-06acc01  04-18-62 92 H 6,590 ERp 08-20-76 10Rp 08-20-76
421543110115601  26-112-06ca 01  08-08-75 123 H 6,600 9PRp 08-08-75 10Rp 08-08-75
421545110452001  26-117-05¢cc01 NA Spring S 8,520 NA NA 4 09-14-94
421551110120701  26-112-06bcd01  06-15-73 55 H 6,615 17.0R 08-20-76 10Rp 08-20-76
421554110112901  21-112-06acd01  08-01-66 85 H 6,585 FRp 08-01-66 302 08-01-66
425851110471201  23-118-11ced01 NA Spring S 7,980 NA NA 40E  05-20-94
Evanston Formation
414758110474701  21-118-15dba01 NA Spring S 6,780 NA NA 25E  06-13-95
414811110405201  21-117-15acb01  07-31-85 264 H 6,735 51.1 06-23-95 SE 06-23-95
415415110373001  22-116-07 01 NA Spring 7,140 NA NA - --
415515110373001 22-116-06ab 01 NA Spring I 7,250 NA NA 1,000E  09-30-71
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary ofland (feetbelow
Date (feet below use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Adaville Formation
414739110363001  21-116-17¢d 0t 06-19-75 980 U 7250 160G, Rp  06-19-75 -- --
414758110365001  21-116-17cbb01  04-29-76 1,080 u 7,095 40G,Rp  04-29-76 -- --
414808110361401  21-116-17ac 01  05-05-76 486 u 7,205 75GRp  05-05-76 -- -
414832110364801  21-116-08cc 01  08-23-75 1,200 u 6,985 FRp 08-23-75 20Rp 08-23-75
414832110372401  21-116-07dc 01  08-23-75 800 u 7,020 52G,Rp  08-23-75 -- --
414845110363201  21-116-08ca 01  05-01-76 320 u 7,120 12G,Rp  05-01-76 -- --
Blind Bull Formation
425840110383200  35-116-36b Q0 NA Spring U 8,500 NA NA 25E 07-12-72
Hilliard Shale
413758110342000 19-116-18bd 01 11-65 100 H 6,640 80 11-65 -- --
415315110333001  22-116-15add01 NA Spring S 7,130 NA NA SE  06-16-94
415509110355501  22-116-05ada0l NA Spring S 7,400 NA NA 4E  10-20-77
415631110325701  23-116-26cad01 NA Spring S 7.240 NA NA 9 08-02-95
Frontier Formation
414053110314501  20-116-28dcc01 NA Spring 6] 7,040 NA NA 3E 11-05-76
414440110030001 20-112-03 01 NA Spring 6,440 NA NA -- --
415541110363001  23-116-32cab01 NA Spring S 7,680 NA NA 1.SE 10-20-77
NA NA SE  06-16-94
415944110305301  23-115-06ccd01 NA Spring S 7,490 NA NA 2E  06-16-94
Sage Junction Formation
413%19110565501  19-120-11dcd01 NA Spring S 7,340 NA NA 2E 05-20-95
Aspen Shale
413450110332201  19-116-32ca 01 - -- S 6,560 F -- 1E  09-11-64
414406110304801  20-116-10bda01  06-22-83 100 H 6,960 60.0P 06-26-95 12 06-26-95
415427110294701  22-115-08bball -- -- S 7,340 F 10-05-72 30 10-05-72
F 06-14-94 1 06-14-94
420023110285401  24-115-32cbd01 NA Spring S 7,520 NA NA 1E  10-20-77
NA NA 25E 06-16-94
421541110313801  26-115-07bba01 NA Spring S 8,260 NA NA 3E  07-13-95
430635110503401  36-117-18dc 01 NA Spring P 6,300 NA NA 20E  09-14-71
430806110515401 NE NA Spring U 6,240 NA NA 5E  09-19-93
430816110520501 NE NA Spring U 6,090 NA NA SE  09-09-93
430846110524200 NE NA Spring C 5,980 NA NA I5E  09-08-71
431158110520801 NE NA Spring U 5,960 NA NA 5E  08-03-93
431252110500800 NE NA Spring C 6,240 NA NA 25E  08-13-71
NA NA 10 09-09-93
431300110483300 NE NA Spring C 5,820 NA NA 8 08-13-71
NA NA 2 09-08-93

70 WATER RESOURCES OF LINCOLN COUNTY



Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary ofland (feet below
Date (feetbelow useof surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Bear River Formation

414712110275001  21-115-21add0l 1972 - S 6,910 F 06-17-94 2E 06-17-94
415243110281701  22-115-21baa0l NA Spring S 7,340 NA NA 1E  06-15-94
420928110283201  25-115-14bac01 NA Spring 8} 7,770 NA NA ISE  08-14-72
NA NA 4E 10-18-77

425435110433001 34-116-19d 01 NA Spring 6,820 NA NA ISE  09-14-71
425830110460001 35-117-35a 01 NA Spring P 6,720 NA NA 8E  08-24-7t
430345110510601  36-117-31bcd01 NA Spring U 6,395 NA NA SE 09-14-71
NA NA 3 08-11-93

430430110503501  36-117-30dbb01 NA Spring P 6,600 NA NA SE 08-24-71

Thomas Fork Formation
41381911058010t1  19-120-10ddc0l NA Spring S 7,260 NA NA .5E 05-20-95
413902111001401  19-120-08aab01 NA Spring S 6,830 NA NA 2E 05-20-95
Gannett Group

413510111010401  19-120-32¢bb01 NA Spring S 6,760 NA NA .25 05-21-95
413551110593201  19-120-28cdall NA Spring S 7,140 NA NA 25E 05-21-95
414321110582801  20-120-15bad01 NA Spring S 6,620 NA NA 1E  06-20-95
415230110270701  22-115-22bda0l NA Spring S 7,340 NA NA 3 05-22-94
415635110282801  23-115-29dbb01 NA Spring S 7,330 NA NA I0E  06-14-94
415645110281701  23-115-29acd01 NA Spring S 7,170 NA NA 121 10-17-77
NA NA 30E  06-14-94

420533110533501  24-119-28bdb01 NA Spring P 6,390 NA NA 700Rp 09-17-71
421558110571301  26-119-02ccb01 NA Spring S 7,670 NA NA SE 07-24-94
421642110431901  27-117-34cdc01 NA Spring S 8,820 NA NA 10E  07-11-95
422036110572800 27-119-10dab00 NA Spring U 7,320 NA NA 20E  09-16-71
423340110544000 30-118-29bb 01 NA Spring I 7,000 NA NA I00E  09-14-71
423348110523000 30-118-35ac 01 NA Spring U 7,240 NA NA S50E  07-09-72
431306110472400 NE NA Spring C 6,060 NA NA 10 08-13-71
NA NA 1.5 09-09-93

Stump Formation
425552110425801  34-116-17bdb01 NA Spring P 6,600 NA NA 10E  (09-09-93
Preuss Sandstone or Preuss Redbeds

422333110575500  28-119-27bad00 NA Spring S 6,470 NA NA 20E  09-15-71
NA NA 1 09-17-94

422802110575901  29-119-26cac01 NA Spring S 6,620 NA NA .1 E 07-24-94
422828110581200 29-119-26bbc01 NA Spring S 6,760 NA NA 50E  09-15-71
NA NA 2E  09-15-94
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Table 11. Records of selected wells and springs in Lincoin County--Continued

Depth Altitude Water level Discharge
of well Primary of land (feetbeiow
Date (feet below use of surface land Date Date
Station number Local number drilied land surface) water (ft) surface) measured Gal/min measured
Twin Creek Limestone
414708110533101  21-119-23acd01 NA Spring S 6,640 NA NA ISE  06-24-95
420906110582301 NE NA Spring H 6,200 NA NA 25E  06-10-95
421557110263201  26-115-01cbc01 NA Spring S 8,300 NA NA 30E  07-13-95
422409110323701  28-116-24ada0l NA Spring S 8,020 NA NA 2E 08-07-94
424730110550000 32-118-06aa 01 NA Spring |3 6,660 NA NA 20E  09-10-71
Nugget Sandstone
414721110503401  21-118-20bbd01 NA Spring S 7,360 NA NA SE 06-21-95
415540110511300  23-118-31dca00 NA Spring S 7,450 NA NA 5 06-17-93
415616110512001  23-118-30dccO1 NA Spring S 7,380 NA NA 42 06-17-93
415704111003701  23-120-26ab 01 NA Spring H 6,450 NA NA -- --

420120110250301  24-115-35abc01 NA Spring S 7,380 NA NA 1E 06-16-94
420429110504301  24-118-08cball NA Spring S 6,800 NA NA 2E  06-11-95
420430110505701  24-118-07daa0l NA Spring 6,770 NA NA SE  06-11-95
421211110261901  26-115-26adc01 NA Spring U 8,450 NA NA 1I0E  10-18-77
NA NA 2E  07-13-95

421313110255001  26-115-24dcd01 NA Spring 8,100 NA NA S5E  07-29-95
421405110275601  26-115-15cdb01 NA Spring S 8,060 NA NA SE 10-18-77
NA NA 20E  07-13-95

421429110263501  26-115-13bcc01 NA Spring S 8,360 NA NA 1E  07-13-95
422821110395800  29-116-28bcb00 NA Spring U 8,900 NA NA 75E  10-15-71
NA NA I0E  08-07-94

423632110394401 NE NA Spring U 8,000 NA NA 1,400E  07-07-72
423645110395401 NE NA Spring U 7,890 NA NA 100E  09-14-71
NA NA 8E 08-02-94

423654110393901 NE NA Spring U 7,880 NA NA ISE  09-10-93
424356110394201 NE NA Spring U 7,640 NA NA 140E  07-15-72
424647110550501  32-118-07aba0l -- 230 H 6,280 52.1R 08-07-94 8 08-07-94
430602110423501 NE NA Spring S 6,840 NA NA 12 08-12-93
430713110425401 'NE NA Spring S 6,900 NA NA 200E  09-14-71
NA NA 1SOE  08-12-93

Thaynes Limestone

415242110502001  22-118-17dcc01 1966 600 u 6,720 F 09-22-71 150 06-07-65
F 06-16-93 12 06-16-93

415304110501601  22-118-17dbb01 NA Spring H 6,760 NA NA 45 06-16-93
420837110490801  25-118-23aball NA Spring S 7,710 NA NA 20E  06-24-95
420958110242401  25-114-08daa0l NA Spring S 7,420 NA NA 1E  07-29-95
423116110420901  29-116-07bbb01 NA Spring H 8,605 NA NA I10E  08-04-93
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary of land (feet beiow
Date (feet below use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Thaynes Limestone--Continued
423435110440501 NE NA Spring U 9,020 NA NA 300E  08-04-93
424955110595500  33-119-23ac 01 NA Spring R 6,080 NA NA 38E  08-20-71
425003110595001  33-119-23abd01  11-08-71 195 H 6,140 86.7R 07-26-92 -- --
Woodside Shaie
420408110493601  24-118-09ccc01 NA Spring H 7,040 NA NA 2E  06-11-95
420415110494401  24-118-08dda01 NA Spring S 7,000 NA NA 10E  06-11-95
424946110594001  33-119-23daa0l  01-20-87 - H 6,015 45R 07-26-92 -- --
Dinwoody Formation
422327110361901  28-116-28aac01 NA Spring S 8,920 NA NA SE  09-16-94
423126110420401  29-116-06ccall NA Spring U 8,595 NA NA S0E  08-05-93
Phosphoria Formation and related rocks?
415150110495501  22-118-29aab01 - 530 U 6,660 F 06-11-65 200E  06-11-65
415230110494801  22-118-20ad 01 NA Spring I 6,800 NA NA 300 09-22-71
Tensleep Sandstone
430800110412700 NE NA Spring U 8,600 NA NA 17SE  07-10-72
431158110562500 NE NA Spring C 6,280 NA NA 200E  09-08-71
NA NA 7 09-08-93
Wells Formation
414950111013001  21-120-10da 01 1971 191 N 6,245 420Rp  09-23-71 300 09-23-71
421443110470400 26-117.5-13bad00  NA Spring S 8,000 NA NA 1,600E  09-17-71
S NA NA 1,100 09-13-94
423155110421501 NE NA Spring U 9,000 NA NA 200E  08-25-71
423230110421501 NE NA Spring U 8,320 NA NA 2,200 09-14-71
NA NA 1,800E  08-04-93
425132110380301  33-116-12b 01 NA Spring U 7,600 NA NA 1,500E  07-13-72
Madison Limestone
421543110195501  26-114-01dccOl NA Spring S 7,360 NA NA ISE  08-17-76
421702110201501  26-114-01bac01 NA Spring I 7,420 NA NA 4,000 E 09-65
I NA NA 5,500 11-18-76
423148110411601  29-116-06add01 NA Spring U 8,620 NA NA S50E  08-05-93
424440110505001 NE NA Spring P 7,360 NA NA 310E 10-04-93
NA NA *15,000E  10-04-93
425040110513000 33-118-13accO1 NA Spring P 6,880 NA NA ISOE  09-10-71
430838110582200  37-118-34dcd00 NA Spring 6,000 NA NA 15 09-08-71
Darby Formation
425951110562201 NE NA Spring U 7,360 NA NA ISE  09-15-94
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Table 11. Records of selected wells and springs in Lincoln County--Continued

Depth Altitude Water level Discharge
of well Primary ofland (feetbelow
Date (feet below use of surface land Date Date
Station number Local number drilled land surface) water (ft) surface) measured Gal/min  measured
Bighorn Dolomite
421504110183101  26-113-07c 01 NA Spring H 7,700 NA NA 3E 10-18-77
421509110185301  26-113-07bda01 NA Spring S 7,440 NA NA SE  10-18-77
NA NA I0OE  07-27-95
421612110182301  26-113-06ada0l NA Spring 7,620 NA NA 2 07-12-95
425420110522001  34-118-26aad01 NA Spring P 6,700 NA NA 3200Rp 09-10-71
430157110580500 NE NA Spring I 6,420 NA NA 450E  08-17-71
431200111014500 37-118-18aab00 NA Spring C 5,940 NA NA 250E  08-13-71
NA NA 200Rp 08-12-93

! Additional water-level data can be found in the USGS data base or published reports.
%In Wyoming, the Phosphoria Formation is synonymous with the Park City Formation (Lane, 1973, p. 4).
3Station 424440110505001 is the Periodic Spring. The flow fluctuated between the two discharges every 18 minutes during the visit.
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Table 14. Physical properties and chemical analyses of water samples collected from

[Local number: See text describing well-numbering system in the section titled
ft, feet below land surface; uS/cm, microsiemens per centimeter at 25 degrees Celsius;

Specific pH Water  Hard- Magne-

Well conduc- (stan- temper- ness Calcium, sium, Sodium,

Local number Date depth  tance dard ature (as dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/em) units) (°C) CaCO,) (Ca) (Mg) (Na)

Quaternary Alluvium
414152110051001 20-112-20cad01 07-14-95 25 3,100 7.4 9.0 630 160 55 530
414453110271601 20-115-06baa0l 07-10-95 20 622 7.2 11.0 310 93 19 12
414459110313601 21-116-36dcd01 07-14-95 105 2,470 7.3 9.0 900 220 86 200
414606110194601 21-114-27dac01 07-10-95 50 2,150 8.5 11.0 26 6.7 2.2 460
414642110115201 21-113-23dcd01 06-25-95 50 944 8.7 9.0 37 8.7 3.7 180
414644111024101  21-120-21¢ccc01 05-18-94 75 1,620 7.5 8.5 480 98 57 140
414645110121101  21-113-23c¢dc01 06-25-95 9 579 7.5 10.0 270 80 18 18
414708110141201 21-113-21acc01 06-25-95 55 4,140 7.4 8.0 800 140 110 720
414721110145701 21-113-20aad01 06-25-95 15 1,500 7.7 10.0 230 46 27 250
414755110573201 21-119-08bc01 09-22-71 30 1,610 7.4 10.0 670 150 71 100
415050110333401 22-116-34aad01 08-01-95 80 1,760 7.4 9.5 680 170 61 140
415058110333801 22-116-34aab01 08-01-95 50 1,360 7.6 9.5 480 120 43 96
415109110334101 22-116-27ddb01 08-01-95 40 825 7.6 7.0 310 80 27 43
415250110361301 22-116-17dcd01 06-27-95 15 1,180 7.2 8.0 600 140 60 26
415557110571701  23-119-32bda03 06-09-95 120 767 7.6 9.0 330 78 32 29
415723110161501  23-113-20ccb01 05-25-66  Spring 1,200 -- 7.0 -- -- -- --
415841110563701 23-119-16bbb01 08-22-89 150 1,090 7.5 14.0 410 88 47 75
420013110560901  23-119-04bcc01 06-09-95 200 1,540 7.6 9.0 480 100 56 130
420020110575601 23-119-06ad01 04-16-56 18 503 7.5 55 220 67 14 20
420103110040401 24-112-25dcd0O1 10-18-77  Spring 540 8.2 13.0 190 18 47 40
420112110325401 24-116-35acb01 08-01-95 140 755 8.1 7.0 49 12 4.5 160
420253110554601 24-119-21adb01 06-10-95 65 677 7.8 10.0 280 41 43 39
420254110555801  24-119-21acb01 06-10-95 35 822 7.7 10.0 320 64 40 49
420340110583301 24-119-18bdc01 06-10-95 249 359 7.8 10.0 150 40 12 14
06-10-95 249 359 7.8 10.0 150 41 12 15
420436110561901 24-119-09bd01 04-16-56 75 697 8.1 8.0 320 64 40 29

420525110401401 24-117-03dad01 06-27-95 20 434 7.6 5.5 220 70 10 7.2
420552110223301 24-114-06abb01 07-28-95 -- 1,110 7.7 9.5 210 48 23 170
420558110133001 25-113-35ddd01 07-28-95 75 2,750 7.5 10.0 1,400 320 140 160
420905110111401  25-112-17bcb01 07-29-95 60 783 7.7 8.0 350 99 26 36
421115111012701  25-119-06bca01 06-10-95 60 1,080 7.7 9.0 320 87 25 62
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming

Ground-Water Data. Analytical results in milligrams per liter except as indicated;
°C, degrees Celsius; --, no data; <, less than; NE, not established; ND, not detected]

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NOj;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO;) (CaCOy) (SOy) (cn (F) (Si0,)  stituents (as N) P)
and Colluvium
9 0.6 -- - 356 1,300 72 1.0 13 2,350 0.630 <0.010
0.3 2.2 - - 265 60 6.2 0.20 8.0 361 <.050 <.010
3 8.1 -- -- 273 780 210 .30 9.3 1,690 <.050 <.010
39 14 - -- 286 660 57 .30 11 1,370 <.050 020
13 9 -- -- 200 210 35 .70 7.4 559 <.050 .020
3 5.1 -- -- 320 310 160 .30 16 960 - --
5 1.1 -- -- 225 63 7.1 .40 8.6 342 <.050 .030
11 1.7 -- - 359 1,700 170 .50 8.4 3,090 730 .010
1.6 -- -- 300 400 35 .50 8.4 962 120 .020
35 400 0 - 420 87 40 15 1,050 1.20 --
2.9 -- -- 292 590 72 .30 9.9 1,220 .650 <.010
2 3.7 -- -- 263 260 110 .20 11 810 1.80 <.010
1.9 -- -- 236 140 15 .20 99 460 310 <.010
.5 6.9 -- -- 366 260 27 40 10 756 .050 <.010
i 2.7 -- -- 263 73 45 .20 16 437 -- -
2 4.1 -- -- 270 180 84 .30 20 666 1.30 -
3 6.6 -- -- 266 350 120 .50 17 938 -- --
.6 -- 233 -- 29 30 -- -- 285 -- --
1 1.5 170 -- 120 4.8 40 7.1 323 130 .010
10 3.1 - -- 394 23 1.3 .50 8.3 450 <.050 <.010
1 1.5 -- -- 302 62 6.2 1.0 23 401 - --
1 2.1 -- - 290 110 16 40 26 498 -- --
5 1.7 - -- 156 8.0 14 .30 26 210 - --
.5 1.7 -- - 156 8.0 14 .30 26 213 -- --
i -- 328 0 -- 63 33 -- -- 405 -- --
2 1.2 -- -- 227 17 7.1 .20 7.6 244 .090 .010
5 2.0 -- -~ 372 180 30 .30 12 689 <.050 <.010
2 6.3 -- -- 262 1,300 50 2.0 22 2,220 5.0 <.010
.8 2.0 - -- 291 120 7.5 .10 21 490 750 <.010
2 1.7 - -- 228 46 97 .10 18 474 -- --
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Table 14. Physical properties and chemical analyses of water samples collected from

Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uSfcm) units) (°C) CaCOj) (Ca) (Mg) (Na)
Quaternary Alluvium
421154110095801 26-112-33bball 08-20-76 10 700 -- 17.0 370 94 33 18
421155110100301 26-112-33bba02 08-20-76 1 700 - 16.5 350 86 32 15
421245110113001 26-112-30abc01 07-27-95 75 683 7.7 9.0 280 74 24 37
421247111024601  26-120-25cball 06-09-95 210 729 7.6 9.0 350 82 36 12
421252110113601 26-112-19dcd01 07-27-95 100 664 7.7 9.0 160 32 20 88
421259110102901 26-112-20ddb01 08-20-76 75 560 -- 18.0 280 74 22 18
08-12-89 75 620 6.7 11.5 290 80 22 8.4
421301111023201  26-120-25bdal1 06-09-95 90 517 7.7 9.0 230 52 25 13
421500110122001 23-113-0201 05-27-58 Spring 1,280 7.5 6.5 570 120 66 91
421630111015501 26-120-01bb01 09-21-71 185 605 7.5 7.0 320 82 27 8.6
423238110533201!  30-118-33bcb01 10-07-93 85 431 7.7 8.0 230 72 11 2.8
423610110544601 30-118-08bbc01 07-29-92 130 493 7.5 11.5 - -- - -
423620110554000 30-119-12ac00 09-21-71 140 408 7.5 9.5 190 55 12 11
423710110544601 30-118-05bbb01 07-28-92 98 427 7.8 6.0 - -- -- --
423714110544401 31-118-32ccc01 08-03-94 88 440 7.9 5.0 220 65 15 2.2
423714110545001 31-118-31ddd01 07-28-92 98 427 7.6 6.0 -- - - --
423748110551500 31-118-31ac01 09-14-71 45 412 7.5 7.5 220 65 13 2.3
423756110571201 31-119-35aad01 07-29-92 -- 492 7.5 9.0 - - -- -
423838110551401 31-118-30acc01 08-04-94 262 425 7.7 8.0 220 64 15 2.9
423949110552501 31-118-19baall 07-28-92 - 421 7.7 10.5 - - - -
424006110591601 31-119-15¢bd01 07-29-92 65 559 7.6 9.0 - - - -
424043110580001 31-119-11cdc01 07-28-92 148 398 7.6 10.0 -- -- -- --
424128110585301 31-119-10abc0O1 08-23-89 120 545 7.2 10.0 270 83 16 4.9
424132110575501 31-119-11bab01 07-28-92 112 424 7.6 9.5 -- -- -- --
424133110574301 31-119-11abb01 08-03-94 107 375 7.8 9.0 190 55 13 2.3
424139110585601 31-119-03cdd01 07-27-92 70 532 7.3 9.5 -- -- -- --
424215110585201 31-119-03abc01 07-27-92 60 538 74 10.5 - - - --
424216110585501' 31-119-03bad01 10-06-93 70 543 7.6 9.0 260 77 16 11
424423110570901! 32-119-23dad01 10-08-93 75 340 8.0 5.0 180 48 14 1.0
424520111014000 32-119-05bb01 09-10-71 35 788 74 8.5 320 94 20 33
424521110594701 32-119-16dac01 08-04-94 70 599 7.5 10.0 250 77 14 26
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Sulfate, Chloride, Fluoride, Silica, sum of NO,+NO;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO3;) (CaCOy) (SOy) (C1) (F) (Si0y)  stituents (as N) (P)
and Colluvium--Continued
0.4 2.5 - - 355 56 48 0.60 18 428 <0.100 0.010
4 2.5 -- -- 311 74 3.9 .50 18 418 .010 .010
1 1.1 -- -—- 244 110 6.7 .30 11 411 .100 <.010
3 1.5 -- - 190 170 13 .10 18 458 2.80 .010
3 1.6 - -- 240 110 6.4 .30 13 416 130 <.010
5 1.3 -- -- - 58 4.2 40 9.8 342 270 <.010
2 7 -- -- 220 6 4.0 .40 10 324 <.100 -
4 1.3 -- -- 190 51 11 .10 15 284 - -
2 - 356 0 -- 430 20 -- 22 928 - --
2 1.1 - - 218 110 39 .20 12 383 1.70 --
.1 7 - - 207 29 9 .10 7.9 250 .300 .010
4 1.1 - -- 182 43 2.7 .20 20 255 280 --
.1 4 - - 157 73 9 .20 6.6 263 980 <.010
.1 .8 - -- 186 43 1.6 0 8.1 247 460 -
N 5 -- -- 160 42 1.7 .10 8.5 249 1.20 <.010
.1 1.0 -- -- 220 42 49 .20 13 312 3.50 --
.1 .6 - - 168 30 1.0 .20 7.3 213 .630 .010
3 1.1 -- -- 224 34 15 .20 11 313 2.50 <.010
0 7 -- - 150 39 3 .30 4.8 196 250 <.010
.8 4.1 - - 276 24 73 .20 14 433 1.20 --
7 1.3 -- -- 221 26 34 .20 14 343 3.70 .090
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Table 14. Physical properties and chemical analyses of water samples collected from

Specific pH Water Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard  ature (as dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/cm) units) (°C) CaCOjy) (Ca) (Mg) (Na)
Quaternary Alluvium
424542110555801 32-119-13ada01 07-27-92 73 412 7.7 7.5 -- - - -
424640110555000 33-118-32da00 09-10-71 146 499 7.6 9.0 260 83 14 2.8
424740110572601! 33-118-31ddc01 10-06-93 50 453 7.7 9.0 240 71 15 2.0
424756110594801 33-119-35dac01 08-04-94 65 926 7.8 8.0 230 62 18 97
424806110594701 33-119-35adcOl 08-04-94 28 784 7.8 7.0 210 58 16 83
424851110572801 33-118-30dba0ll 07-25-92 80 540 7.4 9.0 -- -- - --
424910110574401 33-118-30abc01 07-25-92 70 413 7.4 9.0 -- -- - -
424926110595001 33-119-23dcd01 07-29-92 40 623 7.4 10.5 -- -- -- -
425053110563201 33-118-17acb01 07-27-92 -- 652 73 8.0 -- - -- -
425107110533501 33-118-11cccOl 07-27-92 105 394 7.8 7.5 -- -- -- -
425110110590000 33-119-12cd01 09-10-71 30 529 74 9.0 290 83 19 2.5
425127110592701 33-119-12cba02 08-06-94 33 554 7.6 9.0 250 66 21 18
425135110592201!  33-119-12cba0l 10-06-93 25 536 1.7 9.0 270 65 25 94
425200110591000 33-119-12bab01 09-10-71 32 567 7.5 7.5 250 73 16 12
425228110585301 33-119-01accO1 07-26-92 160 1,380 7.2 9.0 -- -- -- --
425324110575201 34-118-31bdd01 07-28-92 -- 317 8.0 5.0 -- -- -- --
425327110580701 34-118-31bcall 07-27-92 -- 303 8.1 7.5 - -- -- -
425438110555701 34-118-21ccc01 07-27-92 -- 375 7.9 7.5 -- - - --
425527111010401 34-119-22aba0ll 07-27-92 - 587 7.5 10.0 - -- - --
425540110581801 34-118-18ccb0l 07-27-92 70 417 7.8 8.5 -- - -- -
10-05-93 70 520 7.7 10.0 220 54 21 0.9
425555111013301 34-119-15cab01 08-05-94 56 693 7.3 8.0 330 99 21 17
425617110582001 34-119-13aaa01 07-28-92 -- 408 7.7 8.0 - -- - -
425638111002201"  34-119-11cac01 10-07-93 60 427 7.7 8.0 230 55 22 1.3
425650110584000 34-119-12ac01 09-10-71 169 381 7.5 13.0 200 45 21 1.5
425759111003901 34-119-02bbb01 08-24-89 130 313 7.7 12.0 120 35 8.3 20
425843111023501 35-119-33bda01 08-06-94 50 593 7.5 7.5 290 80 21 13
425855111020601'  35-119-33abb01 10-08-93 50 499 7.7 8.0 230 63 18 13
425857110591901!  35-119-25¢cd01 07-25-92 119 384 7.8 9.0 - -- - --
425857111021801 35-119-33aba0l 08-05-94 60 540 7.7 8.0 260 70 20 14
10-16-94 60 530 7.6 8.5 240 68 18 13
425903111022400 35-119-28dcc00 09-10-71 31 529 7.5 10.0 270 77 18 11
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Sulfate, Chloride, Fluoride, Silica, sum of NO,+NOj;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO3) (CaCOg) (SOy4) (Cl) (F) (Si0,)  stituents (as N) P)
and Colluvium--Continued
0.1 0.8 - -- 207 50 2.0 0.20 11 305 3.80 --
1 1.0 - - 190 39 4.3 .10 10 273 2.20 0.010
8 -- - 184 48 150 .10 9.6 503 310 <.010
2 1.0 -- -- 214 40 95 .10 9.7 433 .360 .020
1 .8 -- -- 255 33 1.0 .20 8.8 303 470 --
.5 1.0 -- -- 210 48 20 .30 13 321 430 .020
3 1.1 -- - 230 48 8.9 .10 12 312 710 .030
3 17 -- -- 238 45 13 .20 11 333 700 --
0 5 -- -- 191 30 1.1 20 6.1 239 1.80 <.010
4 5.6 -- -- 291 37 20 .40 23 417 1.90 080
-- - 195 30 1.1 .30 6.1 243 1.50 <.010
9 252 0 - 12 1.9 .10 6.5 216 700 -
.8 1.3 -- - 110 41 <1.0 .30 25 197 1.30 --
1.5 -- - 247 35 14 .20 11 341 2.40 .030
4 .8 -- - 200 38 15 .20 8.3 282 .670 <.010
4 .8 -- - 210 38 18 .20 8.9 302 -- -~
4 1.0 -- - 215 39 16 .10 9.2 301 750 .020
3 1.4 -- -- 242 38 9.7 .20 9.8 313 .660 -
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Table 14. Physical properties and chemical analyses of water samples collected from

Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as  dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/cm) units) (°C) CaCO,) (Ca) (Mg) (Na)
Quaternary Alluvium
430046111004301  35-119-15ddd01 07-27-92 30 598 7.5 10.5 -- - -- --
10-05-93 30 582 7.6 8.5 290 84 20 5.5
430057111003801"  35-119-14cbc01 11-20-93 75 544 7.9 7.0 270 70 23 6.0
4303311110133011  36-119-34cbd01 10-07-93 85 379 7.8 8.0 190 48 18 3.0
430356111013000 36-119-34bac00 09-10-71 60 535 7.6 7.0 270 77 20 8.6
430441111003601 36-119-26bccO1 10-16-94 140 472 7.6 8.0 240 65 20 2.0
430444111003701  36-119-26bcb01 08-05-94 110 466 7.6 8.0 250 62 22 2.4
10-16-94 110 467 7.6 8.0 240 62 21 2.2
430527111011601  36-119-22caal1 07-26-92 110 839 7.3 9.5 -- -- -- --
430621111012100 36-119-15bdd00 09-08-71 210 432 7.2 9.0 130 42 6.6 42
430626111014501  36-119-15bcc01 10-04-93 50 582 7.6 10.0 260 72 20 6.5
430924111021001 37-118-31baall 09-12-93 160 601 7.7 8.5 120 34 7.9 82
430951111010800 37-118-29cab01 09-08-71 300 602 7.5 18.0 310 86 24 5.5
431030111020300 37-118-19dcb00 09-08-71 110 426 7.6 8.5 220 62 17 2.1
431041111011801  37-118-20cbal1 09-12-93 100 459 7.9 -- 240 58 22 3.0
Quaternary
424913110441901 33-116-30bbb01 09-10-93  Spring 384 7.5 5.0 200 71 5.0 2.5
424919110444401 NE 09-10-93  Spring 319 8.0 5.0 - - -- --
Quaternary
415620110462800 23-118-26ddb01 06-24-75  Spring 350 8.0 5.0 190 59 11 1.6
05-20-94  Spring 388 7.8 4.0 200 63 11 14
422402110462501 28-117-19bcc01 09-13-94  Spring 325 8.0 11.5 160 45 12 1.4
423319110395201 NE 08-02-94  Spring 250 8.2 55 120 36 6.9 2.1
Quaternary
414749110410101  21-117-15cad0l 06-23-95 55 1,590 7.6 8.0 380 70 49 200
414750110323001 21-116-14aaa01 05-26-58  Spring 772 7.4 8.5 360 95 31 36
414957110321501 21-116-01bb01 11-07-72 21 579 8.0 9.0 280 79 19 18
415218110294501 22-115-20cbal1 11-08-72  Spring 420 -- 6.0 - -- - --
06-15-94  Spring 463 7.7 9.0 -- - - --
415450110574501  22-119-05ccc01 04-16-56 28 864 7.7 35 344 84 32 51
415555110572001  23-119-32bda0ll 04-16-56 35.40 516 7.5 11.0 260 62 26 9.6
420106110555401 24-119-33ac01 04-16-56 22 855 7.7 5.5 330 60 43 72
420526110530801 NE 06-11-95  Spring 606 7.7 7.5 300 84 22 8.2
421145111014801 26-119-31cb01 09-21-71 59 576 7.5 8.5 310 81 26 8.1
423214110525101 30-118-33dbd01 08-03-94  Spring 410 7.6 6.5 210 60 15 3.8
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NO;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO3) (CaCOgy) (SO4) (Cl) (F) (Si0,)  stituents (as N) P)
and Colluvium--Continued
0.1 0.7 -- - 242 27 9.5 0.20 7.9 337 7.20 <0.010
2 9 - -- 245 27 8.4 <.10 9.3 305 3.10 .020
.1 .6 -- -- 171 17 4.0 .10 5.8 214 2.60 .020
2 .9 -- -- 240 33 6.9 .10 8.2 316 3.80 --
1 .6 -- -- 217 17 i <.10 8.5 271 5.30 <.010
1 .5 -- -- 205 16 1.5 .10 9.1 306 14.0 <.010
.1 v -- -- 210 16 1.3 <.10 8.8 256 5.90 <.010
2 43 -- -- 218 2.8 1 .30 15 272 3.80 --
2 9 -- -- 240 26 7.6 .20 7.6 303 4.10 <.010
3 7.3 -- -- 283 32 43 1.9 47 388 <.050 .010
1 1.1 -- - 307 8.8 0 .20 11 351 4.60 --
.1 7 - -- 220 9.5 1.5 .20 12 242 1.10 --
B ) -- - 244 9.8 2.1 .20 12 257 640 <.010
Glacial Deposits
.1 .6 -- -- 207 2.7 2 10 8.8 216 -- --
Landslide Deposits
0 i -- - 189 1.6 3.6 .10 57 197 -- --
0 4 -- -- 211 34 9 .20 6.3 214 - -
0 .5 - -- 104 60 ] .10 54 190 -- --
1 3 -- -- 67 54 ] .20 9.0 150 - -
Terrace Deposits
4 2.6 -- -- 300 400 83 .90 11 1,010 .080 .030
.8 -- 327 0 - 130 22 - 17 501 -~ --
5 2.8 -- - 252 43 14 .30 14 347 -- --
1.2 -- 292 0 -- 100 69 -- -- 510 - -
0.3 -- 246 0 -- 64 10 -- -- 297 -- -
- 379 0 -- 130 25 -- - 521 - --
2 0.8 -- - 216 100 5.7 0.30 18 363 -- --
2 1.8 320 0 -- 52 73 .20 17 351 -- -
1 7 -- -- 216 9.1 1.2 .20 11 231 - --
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Table 14. Physical properties and chemical analyses of water samples collected from

Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as  dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/em) units) (°C) CaCOj) (Ca) (Mg) (Na)
Undifferentiated
414007110172501  20-114-33ddb01 07-31-95 881 3,590 8.7 14.5 8 1.4 1.0 860
07-31-95 881 3,590 8.7 14.5 7 1.3 1.0 860
415210110303501  22-115-1901 05-26-58  Spring 542 7.9 14.5 9 2.8 5 130
415730110160301 23-113-20cbd01 06-13-94 900 1,240 9.6 12.0 3 .6 25 280
Salt Lake and
423958110591600 31-119-15cc00 09-14-71 70 506 7.4 7.0 240 72 15 14
424828110533601 33-118-34aaall 09-15-94  Spring 290 7.5 9.0 -- -- -- -
425430110582001 34-119-24ddc01 09-10-71  Spring 394 8.0 8.0 210 53 18 1.0
430544110595800 36-119-23abc00 09-10-71 126 450 7.5 9.0 250 64 21 2.7
430550111011401  36-119-22abb01 07-25-92 220 525 7.6 7.5 -- - - --
430921111003800 37-118-33bab00 09-08-71  Spring 494 7.4 8.0 270 75 21 2.9
430519111005801 36-119-22dbd01 08-06-94 309 582 7.6 9.0 300 80 25 8.1
430528111010201 36-119-22dba0l 08-06-94 105 607 7.6 8.0 320 84 26 8.0
430543111010301 36-119-22abd01 07-26-92 - 664 7.2 9.5 - - - -
431224111014001 NE 08-10-93  Spring 383 7.6 7.0 210 51 19 0.9
Bridger
414546110195401 21-114-34aba01 06-25-95 142 1,570 7.6 8.0 420 120 30 190
414555110232701 21-114-30dcd01 06-26-95 65 1,310 7.5 18.0 400 73 52 130
Fowkes
413625111023001  19-121-25aad01 07-07-72  Spring 696 8.2 11.0 240 58 24 58
414343110560701 20-120-12cad01 06-20-95  Spring 605 7.9 13.0 280 73 24 17
420310110535701 24-119-23bab01 05-31-94  Spring 525 7.8 7.0 - - - -
Laney Member of
414517110240701 21-114-31cbb01 06-26-95 155 1,050 9.5 8.5 7 1.2 1.0 200
06-26-95 155 1,050 9.5 8.5 7 1.2 1.0 200
414625110192001 21-114-26bcc01 06-23-65 180 2,350 8.1 12.0 14 5.0 4 550
414708110140001 21-113-21adcO1 06-25-95 55 5,540 7.4 100 1,600 330 180 860
415210110082201 22-112-20dac01 10-19-65 616 1,990 9.4 11.0 0 ND ND 500
05-22-94 616 1,990 9.6 115 1 4 .1 480
415445110111501  22-113-01cdb01 09-12-64 -- 1,450 9.5 13.0 2 0.9 ND 360
05-21-94 - 1,440 9.6 12.0 2 .5 0.17 330
415858110111201  23-113-12ccd01 10-17-77 Spring 1,300 7.8 7.5 370 68 48 160
420430110191901  24-112-08cbb01 06-28-66 150 971 8.2 11.0 310 58 40 110
Wilkins Peak Member of
414311110253401  20-115-17ada0l 11-06-76 Spring 5,000 9.9 6.0 27 1.3 5.7 1,100
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NOj;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO;) (CaCOy) (SOy) (C) (F) (Si0,)  stituents (as N) (P)
Tertiary Rocks
140 1.4 - -- 1,080 280 330 2.8 8.2 2,140 -- --
140 1.3 -- -- 1,080 290 340 33 8.2 2,160 -- --
19 -- 320 - -- 27 6.0 -- 9.1 338 - -
75 5 - -- 430 170 19 1.2 9.7 744 - --
Teewinot Formations
4 1.2 - -- 255 50 6.7 .20 20 315 0.200 --
0 v 207 0 - 30 2.1 .30 10 236 -- --
1 -- -- 259 43 2.7 10 9.9 263 .480 -
1 - -- 285 0.3 2.4 20 12 287 200 --
-- -- 323 9.1 4.2 .20 19 337 <.050 0.020
2 .9 -- -- 309 22 4.1 .20 14 349 <.050 <.010
0 .5 - -- 213 23 0.7 <.10 53 206 - -
Formation
4 .5 -- -- 364 420 48 .60 12 1,050 <.050 010
3 1.6 -- -- 323 350 29 .20 25 859 <.050 <.010
Formation
1.6 5.1 313 0 -- 52 42 .40 41 438 -~ -
4 1.6 - - 243 51 23 40 10 346 -- --
the Green River Formation
33 5 - -- 329 120 17 .90 12 551 330 .020
33 5 -- -- 360 120 17 1.0 12 570 330 .020
63 1.0 -- -- 272 750 82 1.9 7.4 1,560 - --
9 4.2 -- -- 380 2,600 250 .30 10 4,480 210 010
0 1.0 -- -- 886 140 29 53 11 1,220 -- --
180 9 698 204 912 130 29 44 10 1,200 - --
100 0.6 514 136 - 100 18 1.9 -- 875 - -
110 9 476 156 650 110 16 1.6 11 860 - -
4 1.2 - -- 290 400 18 0.40 22 890 <0.100 0.010
3 2.0 334 0 -- 230 22 .50 18 650 - --
the Green River Formation
93 2.2 - -- 1,890 200 310 7.1 10 2,780 .080 .240
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Table 14. Physical properties and chemical analyses of water samples collected from
Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/cm) units) (°C) CaCO,) (Ca) (Mg) (Na)
Angelo Member of
415511110414101  22-117-04abc0] 10-20-77  Spring 400 7.4 6.5 210 46 23 11
07-11-95  Spring 450 7.6 7.5 - - - -
Fossil Butte Member of
413654110470701 19-118-20cba0l 06-23-95  Spring 755 7.5 6.0 -- - - --
413715110470701 19-118-20bba0l 11-06-76  Spring 720 7.3 6.5 380 77 45 22
06-23-95  Spring 833 7.4 6.0 400 84 45 26
413941110402201 19-117-05bcb01 06-12-95  Spring 675 7.6 6.0 320 57 44 17
414254110505001 20-119-15dad01] 05-22-95 Spring 1,060 7.5 5.0 530 110 63 25
414358110420501 20-118-12acc0l 06-13-95  Spring 980 7.5 7.0 - - -- --
414458110495301 21-118-32ddc01 06-21-95 Spring 1,150 74 7.0 630 140 67 18
414539110415601 21-117-33abd01 06-13-95  Spring 990 7.6 7.0 430 100 44 40
414617110440901 21-117-30adcOl 06-13-95 Spring 1,210 7.4 7.0 570 130 60 45
414717110433001 21-117-20bdb01 06-13-95 Spring 1,120 7.7 10.0 460 100 52 53
415212110462201 22-118-23dac0! 06-16-93  Spring 570 77 6.5 280 57 33 9.7
415757110433301 23-117-19aaa0l 07-11-95  Spring 345 7.8 6.0 170 37 19 6.4
415758110433301 23-117-17ccc0l 07-11-95  Spring 310 8.0 6.5 -- - - -
Wasatch
413502110531101  19-119-32dad0l 06-13-72  Spring 485 8.2 6.5 240 55 25 53
06-22-95 Spring 656 7.5 6.5 310 70 33 14
413658110421701 19-118-24caa0l 11-06-76 200 1,500 77 - 17 52 10 300
07-19-83 200 -- - - 12 35 7.7 330
413803110531701 19-119-17aac01 06-07-72  Spring 530 - 7.0 - - - -
11-06-76 Spring 590 7.9 7.0 290 60 35 7.9
06-22-95 Spring 579 7.5 7.0 290 63 33 10
413806110524601 19-119-16bac01 06-22-95 Spring 850 7.4 8.0 -- -- - --
413825110513101  19-119-10cda01 06-22-95 Spring 855 7.5 6.5 - -- - -
414055110293601 20-116-26cdd01 11-06-76  Spring 970 8.0 8.0 210 41 26 130
07-30-95 Spring 1,050 7.1 10.5 -- - -- --
414312110480501 20-118-18bac01 06-12-95  Spring 650 7.4 6.0 320 81 29 4.7
414707110485901 2]1-118-21acc0O1 06-21-95  Spring 777 7.6 7.0 350 81 37 26
414708110533901 21-119-23acc0l 06-24-95  Spring 652 7.5 10.0 300 92 16 20
414800110442001 21-117-18ac01 09-22-71  Spring 1,740 7.5 6.0 900 200 97 90
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Aika- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Suifate, Chloride, Fluoride, Silica, sumof NO,+NO;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO3) (CaCOy) (SOy) (Cl) (F) (Si0,)  stituents (as N) (P)
the Green River Formation
0.3 2.4 -- -- 210 15 5.0 40 14 243 .820 .020
the Green River Formation
5 2.4 - -- 332 83 18 40 7.5 455 .090 .010
.6 2.4 -- -- 320 83 33 40 8.3 479 -- -
4 2.6 -- -- 253 84 15 .60 11 389 -- --
5 24 - - 287 260 24 .50 12 679 -- -
3 2.8 -- -- 326 300 20 .30 12 764 -- --
.8 1.3 -- -- 280 260 6.8 .30 28 653 - --
.8 2.1 -- -- 268 400 17 .30 20 836 - --
1 4 -- -- 195 400 11 .20 21 757 -- --
3 1.7 -- - 202 87 12 .30 11 351 - --
2 .5 -- -- 162 6.0 2.6 .70 14 193 - -
Formation
N 1.2 28] 0 - 12 6.7 .30 7.9 263 -- --
.3 1.4 - -- 248 22 48 .30 7.6 349 -- --
10 4.8 -- -- 145 590 38 1.0 6.0 1,000 220 010
13 3.6 -- -- 180 600 50 .80 6.9 1,140 300 --
2 1.0 -- -- 263 32 12 .30 7.1 317 .800 .010
1.0 -- -- 262 27 12 .40 7.8 319 - --
4 2.2 -- -- 249 190 48 0.80 9.8 597 <0.100 0.010
0.1 1.2 -- -- 295 22 18 .20 7.4 344 -- --
.6 2.6 - -- 271 80 44 .40 13 450 -- --
5 5.1 - -- 195 100 18 .40 11 303 -- -~
1 1.4 - -- 273 790 16 .30 26 1,380 .040 --

SUPPLEMENTAL DATA 99



Table 14. Physical properties and chemical analyses of water samples collected from

Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as  dissolved dissolved dissolved
Station number (p!. 3) sampled (ft) (uS/em) units) (°C) CaCO;) (Ca) (Mg) (Na)
Wasatch
414925110473001 21-118-02cc01 10-18-71 350 1,980 8.4 7.5 10 3.1 0.6 410
414954110493701 21-118-04bcb01 06-16-93  Spring 920 -- 8.5 -- - -- --
415038110451001 22-118-25dda0l 10-20-77 465 8,500 8.0 9.5 190 49 16 2,000
415117110541301  22-119-26¢bc01 06-21-95  Spring 770 7.4 13.0 -- - - -~
415411110242301  22-115-12adb01 06-15-94 Spring 940 7.7 6.5 430 94 48 41
415640110195001 23-114-27cbc01 05-25-66 -- 1,380 8.5 9.5 230 24 42 240
415839110241901  23-115-13bbd01 06-14-94  Spring 723 7.6 9.0 300 88 19 38
415839110261901 23-115-15bad01 06-14-94  Spring 801 7.6 6.0 -- -- -- --
420611110392801 25-116-32ccb01 08-01-95  Spring 373 7.7 8.0 190 61 9.1 1.7
420754110423701 25-117-23cdc01 08-01-95  Spring 633 7.8 10.5 -- -- -- --
420958110192701 25-114-12daa0l 07-29-95  Spring 583 7.7 8.0 230 59 20 37
421258110100401 26-112-21ccb01 08-20-76 300 2,600 - 17.0 12 2.5 1.3 590
421446110435701 26-117-16bbd01 07-11-95  Spring 349 7.5 4.5 200 76 3.3 2.1
421501110115001  26-112-07bcd01} 08-20-76 265 3,400 -- 12.0 410 67 60 450
421504110195501 26-114-12db01 06-07-86  Spring 470 - -- 240 50 27 7.0
421512110132601 26-113-11ac01 06-16-66 145 1,010 8.2 8.0 490 86 68 43
421540110114101  26-112-06acc01} 08-20-76 92 2,050 - 18.0 570 46 110 290
421545110452001 26-117-05¢ccc0l 09-14-94  Spring 377 7.7 5.0 -- -- -- -
421551110120701 26-112-06bcd01 08-20-76 55 2,200 -- 21.0 730 79 130 250
421554110112901  21-112-06acd01 08-20-76 85 1,600 -- 12.0 150 17 27 300
425851110471201 23-118-1lccdO1 05-20-94  Spring 469 75 55 240 76 12 24
Evanston
414758110474701 21-118-15dba0l 06-13-95  Spring 997 74 8.5 410 88 47 48
414811110405201 21-117-15acb01 06-23-95 264 7,680 8.3 12.0 190 30 29 1,800
415415110373001 22-116-0701 05-26-58  Spring 494 79 -- 210 66 10 22
415515110373001 22-116-06ab01 09-30-71  Spring 1,280 -- 11.0 - -- -- --
11-06-72  Spring 1,250 7.9 12.0 730 210 49 11
Blind Bull
425840110383200 35-116-36b00 07-12-72  Spring 303 7.9 6.0 140 37 11 9.3
Hilliard
413758110342000 19-116-18bd01 10-05-72 100 3,790 7.5 9.0 2,000 520 180 240
415315110333001 22-116-15add01 06-16-94  Spring 560 7.6 7.0 260 70 21 17
415509110355501 22-116-05ada0l 09-29-71  Spring 630 -- 6.0 -- - -- --
10-20-77  Spring 880 7.4 7.0 300 88 19 8.0
415631110325701 23-116-26cad01 08-02-95  Spring 812 7.4 7.0 380 99 33 47

100 WATER RESOURCES OF LINCOLN COUNTY



wells completed in and springs issuing from selected geologic units in Lincoin County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar-  Car- linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NOjz;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO;) (CaCOy) (SOy) (cn (F) (Si0,) stituents (as N) P)
Formation--Continued
56 2.7 -- - 345 300 250 1.8 7.1 1,180 110 --
63 6.9 -- -- 180 510 2,700 1.0 6.2 5,400 .030 .010
9 2.5 -- -- 254 220 20 .20 15 602 - --
7 1.0 333 33 -- 370 18 .70 19 915 - --
1 1.4 -- -- 258 91 28 .20 19 422 - --
0 <0.1 -- - 165 14 1.1 .10 6.6 194 -- --
1 1.9 -- -- 211 90 5.0 .20 20 361 .180 <.010
75 1.5 -- -- 520 220 420 7.0 6.8 1,560 .010 .030
.1 .8 -- -- 198 3.0 0.9 .10 6.1 213 -- --
10 4.1 - -- 210 260 680 .50 10 1,660 .060 <.010
2 1.1 -- - 173 69 7.4 .40 6.3 272 110 -
.8 1.0 235 0 -- 360 18 .40 17 705 - -
5 3.0 -- -- 417 610 110 .80 12 1,430 .020 .010
4 49 -- - 304 580 270 .80 10 1,510 150 010
11 2.2 -- - 445 240 98 1.6 8.7 962 .060 .040
.1 1.4 -- -- 213 36 2.6 .20 9.0 272 -- --
Formation
1 3.1 -- -- 266 230 30 .50 12 625 -- --
56 23 -- - 522 1,100 1,600 2.2 4.7 4910 <.050 .020
i -- 246 0 -- 38 7.5 -- 29 295 -- -
2 1.9 -- - 140 600 12 1.8 8.2 978 -- --
Formation
0.3 1.0 -- -- 141 21 1.0 0.40 5.7 172 0.160 -
Shale
2 14 - - 217 2,100 140 .40 7.3 3,340 1.80 --
.5 1.0 -- -- 230 62 8.1 .20 11 323 - --
2 1.9 -- -- 250 50 4.5 .10 14 333 .070 0.010
1 1.9 340 0 278 170 25 .30 11 554 - --
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Table 14. Physical properties and chemical analyses of water samples collected from
Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/cm) units) (°C) CaCO,) (Ca) (Mg) (Na)
Frontier
414053110314501 20-116-28dcc01 11-05-76 ~ Spring 1,170 9.8 6.5 5 1.4 4 260
414440110030001 20-112-03 0Ol 05-26-58 Spring 1,470 7.3 -- 740 190 64 68
415541110363001 23-116-32cab01 10-20-77  Spring 315 7.4 6.0 170 63 4.0 1.3
06-16-94  Spring 323 7.6 6.0 170 60 3.8 1.4
415944110305301  23-115-06ccd01 09-29-71  Spring 670 -- 6.5 -- -- -- -
10-20-77  Spring 535 8.1 5.0 200 61 11 44
06-16-94  Spring 721 7.7 70 - - -- --
Sage Junction
413819110565501  19-120-11dcd01 05-20-95  Spring 856 7.7 8.0 390 100 33 27
Aspen
413450110332201 19-116-32ca01 09-11-64  Spring 8,000 - 15.5 -~ - -- --
06-14-72  Spring 10,200 8.4 12.5 78 23 5.1 2,200
414406110304801 20-116-10bda01 06-26-95 100 1,460 7.7 9.0 340 58 47 170
415427110294701 22-115-08bball 11-06-72  Spring 619 8.1 9.0 180 51 12 74
06-14-94  Spring 616 8.8 8.0 51 12 5.2 120
420023110285401 24-115-32cbd01 10-20-77  Spring 625 7.5 7.0 230 66 16 56
06-16-94  Spring 949 7.5 7.0 300 90 18 85
421541110313801 26-115-07bba01 07-13-95  Spring 590 7.6 8.0 270 77 19 19
430635110503401 36-117-18dc01 09-14-71  Spring 390 7.8 12.0 180 62 7.1 12
430806110515401 NE 09-10-93  Spring 328 79 9.0 -- - -- -
430816110520501 NE 09-09-93  Spring 359 7.7 9.0 - - - --
430846110524200 NE 09-08-71  Spring 336 7.5 6.5 130 45 5.0 21
431158110520801 NE 08-03-93  Spring 326 8.5 17.0 -- - -- -
431252110500800 NE 09-08-71  Spring 317 75 6.0 140 51 4.1 9.7
09-09-93  Spring 330 7.6 6.0 150 53 4.2 9.8
431300110483300 NE 09-08-71  Spring 354 7.6 5.0 150 54 4.6 14
09-08-93  Spring 353 7.7 7.0 150 53 4.6 14
Bear River
414712110275001 21-115-21add01 11-08-94 -~ 692 8.3 7.0 46 8.3 6.1 150
06-17-94 - 720 8.7 75 42 6.7 6.1 150
415243110281701 22-115-21baa0l 06-15-94  Spring 484 7.8 6.5 -- - - -
420928110283201 25-115-14bac01 08-14-72  Spring 780 7.6 7.0 390 120 21 24
10-18-77  Spring 510 7.3 7.5 220 68 12 17
425435110433001 34-116-19d01 09-14-71  Spring 446 8.2 10.5 260 76 16 1.0
425830110460001 35-117-35a01 09-14-71  Spring 402 7.8 10.5 210 66 12 3.5
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NO;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (COj3) (CaCOy) (S04) (Ch (F) (Si0y)  stituents (as N) (P)
Formation
50 0.5 -- -- 536 43 9.5 5.2 12 656 .540 .040
1 -- 478 0 -- 400 57 -- 11 1,030 -- -
4 - -- 160 11 0.8 .10 7.3 187 .050 .030
0 4 -- -- 163 12 1.0 10 7.5 184 - --
1 2.9 -- -- 230 59 13 .20 12 341 .020 <.010
Formation
.6 2.0 - - 294 38 65 .20 7.7 444 -- --
Shale
110 3.5 439 4 -- 0.8 3,100 2.0 11 5,570 -- -
4 4.0 -- -- 248 230 160 .50 9.7 875 7.90 <.010
2 i -- -- 258 56 16 .60 17 382 -- -
7 4 - -- 262 29 21 1.2 13 365 -- --
2 1.7 - -- 230 76 31 .50 11 396 .050 .010
2 2.0 - - 234 130 79 .50 10 550 -- -
5 2.5 -- -- 243 37 20 40 12 334 - -
4 1.6 238 0 -- 14 3.1 .30 8.4 228 -- --
8 1.6 - -- 170 9.0 1.3 .30 12 197 .060 -
04 1.4 -- -- 167 6.8 0.7 0.30 17 192 0.170 --
3 1.2 - -- 167 6.6 6 .30 16 195 - --
.5 1.6 -- - 180 17 1.4 1.0 9.8 212 140 --
S 1.3 -- -- 181 12 5 1.3 9.5 202 -- --
Formation
10 1.6 -- -- 291 68 12 .50 9.0 430 -- --
10 1.1 -- -- 287 62 20 .50 9.5 428 -2 --
5 2.7 -- - -- 170 16 .50 11 505 .200 --
S5 2.3 - -- -- 57 8.4 .50 94 283 030 0.010
0 04 293 -- 33 3.1 .20 79 254 - --
d 1.6 247 -- 9.0 3.1 .30 7.5 226 -- --
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Table 14.

Physical properties and chemical analyses of water samples collected from

Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/em) units) (°C) CaCO,) (Ca) (Mg) (Na)
Bear River
430345110510601 36-117-31bcd01 09-14-71  Spring 520 - 6.5 240 66 18 7.2
08-11-93  Spring 455 7.8 7.0 230 72 12 7.0
430430110503501 36-117-30dbb01 09-14-71  Spring 423 8.0 5.0 210 64 13 9.0
Thomas Fork
413819110580101  19-120-10ddc01 05-20-95  Spring 670 -- 7.0 - -- -- --
Gannett
413510111010401  19-120-32¢cbb01 05-21-95 Spring 1,030 -- 9.0 -- -- -- -
414321110582801 20-120-15bad01 06-20-95 Spring 1,450 8.5 9.0 57 7.8 9.1 280
415230110270701 22-115-22bda01 05-22-94  Spring 396 8.3 9.5 70 17 6.6 60
415635110282801 23-115-29dbb01 06-14-94  Spring 462 7.8 8.0 - -- - -
415645110281701 23-115-29acd01 10-17-77  Spring 225 7.5 8.0 180 49 15 15
06-14-94  Spring 396 7.9 8.0 190 50 15 15
420533110533501  24-119-28bdb01 09-17-71  Spring 587 7.5 7.0 310 91 21 7.6
421558110571301  26-119-02ccb01 07-24-94  Spring 430 7.7 7.0 -- -- -- -
421642110431901 27-117-34cdcO1 07-11-95  Spring 356 7.3 4.5 190 59 10 1.9
422036110572800 27-119-10dab00  09-16-71  Spring 438 7.6 5.0 200 53 16 13
423340110544000 30-118-29bb01 09-14-71  Spring 407 7.6 7.0 200 48 19 10
423348110523000 30-118-35ac01 07-09-72  Spring 352 8.0 4.5 180 57 8.8 5.1
431306110472400 NE 09-08-71  Spring 241 7.4 7.0 100 29 7.8 8.2
09-09-93  Spring 240 7.7 8.0 110 32 7.7 54
Stump
425552110425801 34-116-17bdb01 09-09-93  Spring 437 7.7 5.0 230 67 15 3.0
Preuss Sandstone
422333110575500 28-119-27bad00 09-15-71 Spring 1,350 7.6 9.0 310 88 21 150
09-17-94 Spring 1,170 8.3 10.0 -- - -- --
422802110575901 29-119-26c¢ac01 07-24-94  Spring 249,000 6.9 10.0 4,100 1,300 200 120,000
422828110581200 29-119-26bbc01 09-15-71  Spring 1,260 7.7 8.5 220 70 12 170
09-15-94 Spring 1,670 7.7 9.0 -- -- -- --
Twin Creek
414708110533101 21-119-23acd01 06-24-95  Spring 466 7.4 9.0 210 65 11 12
420906110582301 NE 06-10-95  Spring 595 7.6 9.0 290 76 25 11
421557110263201 26-115-01cbc01 07-13-95  Spring 354 7.7 5.5 190 64 7.8 2.5
422409110323701 28-116-24adall 08-07-94  Spring 320 7.7 6.0 - - - --
424730110550000 32-118-06aa01 09-10-71  Spring 526 7.6 7.0 280 82 18 4.0
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar-  Car- linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NO;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3;) (CO3) (CaCOgy) (SO,4) (C1) (F) (Si0,)  stituents (as N) (P)
Formation--Continued
2 9 300 0 - 4.9 5.2 .20 8.8 257 - -
2 7 -- -- 242 4.1 9 <.10 7.9 250 -- --
3 1.6 256 0 -- 16 2.1 .30 7.9 242 -- --
Formation
Group
16 1.1 -- -- 314 180 140 2.3 8.5 824 -- --
3 .6 -- - 181 12 13 .30 8.2 227 -- --
5 1.2 -- - 200 17 6.2 .20 14 238 460 .010
5 1.1 -- - 196 9.9 7.7 .20 14 232 -- --
2 1.4 -- - 175 130 4.3 .20 14 378 .810 --
1 1.1 - - 171 3.7 4.3 <.10 5.1 193 -~ --
4 -- -- 211 7.0 7.5 .20 9.7 243 2.10 --
3 .8 -- - 220 4.0 1.7 .10 12 228 190 --
2 7 - -- 194 7.1 2.1 0 9.2 208 320 --
3 1.0 -- -- 107 21 14 .20 7.6 141 .040 --
2 .8 - -- 103 18 9 .20 7.1 137 -- --
Formation
0.1 0.4 -- - 235 44 0.8 0.20 9.1 232 -- --
or Preuss Redbeds
4 2.3 -- - 226 99 200 .20 12 715 1.60 --
820 1.7 -- -- 26 1,600 75,000 <.10 14 198,000 - --
5 1.2 - -- 200 67 210 .10 12 664 0.350 --
Limestone
4 2.3 -- -- 135 75 11 .50 15 283 - --
3 9 -- -- 219 86 7.7 .10 14 354 -- --
A -- - 189 3.0 1.4 .10 9.3 203 -- --
1 1.0 -- - 230 67 3.1 .20 12 326 130 --

SUPPLEMENTAL DATA

105



Table 14. Physical properties and chemical analyses of water samples collected from
Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth  tance dard ature (as  dissolved dissolved dissolved
Station number (p!. 3) sampled (ft) (uS/cm) units) (°C) CaCOj) (Ca) (Mg) (Na)
Nugget
414721110503401 21-118-20bbd01 06-21-95  Spring 61 6.2 7.0 25 7.7 1.3 2.3
415540110511300 23-118-31dca00 06-24-75  Spring 229 7.4 6.5 100 31 5.8 8.0
06-17-93  Spring 288 7.2 7.0 - -- -- --
415616110512001 23-118-30dccO1 06-17-93  Spring 315 7.8 8.0 200 61 12 7.2
415704111003701  23-120-26ab01 04-16-56  Spring 1,270 7.6 6.0 360 77 40 150
420120110250301 24-115-35abc01 06-16-94  Spring 376 7.8 7.0 180 57 9.1 8.0
420429110504301  24-118-08cball 06-11-95  Spring 591 8.1 8.0 290 71 27 6.8
420430110505701 24-118-07daall 06-11-95  Spring 548 8.1 7.0 - - -- -
421211110261901  26-115-26adcO1 10-18-77  Spring 380 7.2 7.0 180 64 59 3.8
421313110255001  26-115-24dcd01 07-29-95  Spring 299 7.8 6.0 150 50 5.8 3.6
421405110275601 26-115-15¢db01 10-18-77  Spring 320 8.0 5.0 170 51 11 4.3
07-13-95  Spring 260 7.9 6.0 150 44 8.9 34
422821110395800 29-116-28bcb00 10-15-71  Spring 185 8.0 35 95 29 5.5 1.4
08-07-94  Spring 180 8.3 3.0 - - - -
423632110394401 NE 07-07-72  Spring 178 8.1 4.5 93 25 7.5 1.5
423645110395401 NE 09-14-71  Spring 210 - 4.5 91 29 44 1.5
08-02-94  Spring 180 8.0 4.5 91 25 7.0 1.6
423654110393901 NE 09-10-93  Spring 253 8.3 4.5 -- - - --
424356110394201 NE 07-15-72  Spring 605 6.8 5.0 320 89 23 2.1
424647110550501 32-118-07aba01 08-07-94 230 462 7.8 11.0 240 50 27 3.6
430602110423501 NE 08-12-93  Spring 239 7.8 7.5 110 24 12 5.7
430713110425401 NE 09-14-71  Spring 180 - 5.0 130 39 6.8 1.5
08-12-93  Spring 245 7.7 6.0 -- -- - --
Thaynes
415242110502001 22-118-17dccO1 06-07-65 600 543 7.7 -- 260 47 34 18
09-22-71 600 631 7.4 10.0 310 69 33 18
06-16-93 600 610 - 11.0 -- - -- -
415304110501601 22-118-17dbb01 06-16-93  Spring 609 7.4 8.5 300 75 28 12
420837110490801 25-118-23aba01 06-24-95  Spring 391 7.9 6.5 210 57 16 34
420958110242401 25-114-08daal1 07-30-95  Spring 535 7.9 7.0 - -- - -
423116110420901 29-116-07bbb01 08-25-71  Spring 280 - 4.5 -- -- - -
08-04-93  Spring 295 7.9 3.0 -- -- - -
423435110440501 NE 08-04-93  Spring 236 7.9 4.0 120 35 8.6 1.0
424955110595500 33-119-23ac01 09-10-71  Spring 8,640 6.6 55.0 1,300 420 69 1,400
425003110595001  33-119-23abd01 07-26-92 195 409 7.6 21.0 -- -- - --
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wells completed in and sp}ings issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- - linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NO;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO3) (CaCOy) (SOy) ((e1)] (F) (Si0O,)  stituents (as N) (P)
Sandstone
2 S -- -- 19 4.1 1.9 <.10 9.1 40 -- --
3 1.6 -- -- 98 9.1 9.1 .20 17 141 - -
2 1.3 - -- 153 13 11 .20 13 210 - -
3 - 366 0 - 330 50 - -- 824 - --
3 1.0 - - 175 9.0 11 <.10 8.0 211 -- --
2 .8 - - 203 110 3.8 .20 14 360 - --
1 .9 - - 190 4 2.7 .10 11 209 610 .010
.1 .8 184 0 151 3 2.5 <.10 13 170 -- --
1 .6 -- -- 170 5 3.2 .10 18 198 250 .040
1 7 - -- 140 3 2.4 90 14 165 - --
1 9 -- - 100 2.8 1.2 ND 53 107 130 --
B 106 -- 4.1 1.7 .10 8.5 104 -- --
B 4 110 -- 49 2.1 .20 8.0 103 - -
1 3 -- - 87 7.2 S .20 7.6 103 - --
0 4 153 0 -- 190 1.0 .30 7.1 388 - -
0.1 1.3 -- -- 175 69 2.5 0.20 10 270 <0.050 <0.010
2 0.7 - -- 102 19 09 <.10 9.5 134 -- --
.1 9 150 0 - 2.5 2.1 .20 10 136 -- --
Limestone
5 3.9 -- - 179 97 10 .50 13 331 - --
4 3.1 - - 240 97 7.7 .40 14 386 .020 -
3 2.1 - - 230 95 8.3 .30 9.5 351 - -
.1 .6 - - 197 9.0 1.6 .10 9.5 222 -- --
0 2 -- - 119 6.2 3 <.10 4.7 128 -- --
171 50 -~ - 681 1,300 1,900 .20 40 5,690 .050 --
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Table 14. Physical properties and chemical analyses of water samples collected from

Specific pH Water  Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/cm) units) (°C) CaCOj) (Ca) (Mg) (Na)
Woodside

420408110493601 24-118-09cccO1 06-11-95  Spring 430 7.7 9.0 -- -- -- --

420415110494401 24-118-08dda01 06-11-95  Spring 515 7.8 6.5 250 54 28 5.7

424946110594001 33-119-23daa0l 07-26-92 -- 444 7.5 22.0 -- -- -- --
Dinwoody

422327110361901 28-116-28aac01 09-16-94  Spring 271 8.0 5.0 -- -- - --

423126110420401 29-116-06ccal1 08-05-93  Spring 174 8.4 5.0 90 23 8.0 0.7
2phosphoria Formation
415150110495501  22-118-29aab01 06-11-65 330 4,830 7.8 - 2,400 530 260 420
415230110494801 22-118-20ad01 09-22-71  Spring 1,650 7.5 9.5 840 230 65 70
Tensleep
430800110412700 NE 07-10-72  Spring 264 7.6 4.0 140 41 9.2 3
431158110562500 NE 09-08-71  Spring 309 7.9 6.0 170 41 16 1.0
09-08-93  Spring 294 8.0 5.0 160 39 15 7
Wells
414950111013001 21-120-10da01 09-23-71 191 839 7.4 14.0 330 75 34 50
421443110470400 26-117.5-13bad00 09-11-71  Spring 237 7.7 3.5 130 37 8.2 1.8
09-13-94 Spring 237 80 50 120 33 8.0 1.8
423155110421501 NE 09-14-71  Spring 178 8.1 4.0 90 27 5.6 0.5
423230110421501 NE 09-14-71  Spring 210 -- 35 100 29 6.8 .5
08-04-93  Spring 188 7.2 4.5 96 23 9.3 .6
425132110380301 33-116-12b01 07-13-72  Spring 310 6.6 4.5 170 45 13 .9
Madison
421702110201501 26-114-01bac01 09-15-65 Spring 355 7.7 -- 180 46 16 1.2
08-17-76  Spring 375 7.3 10.0 - - -
11-18-76  Spring K 80 190 48 17 2.3
423148110411601  29-116-06add01 08-05-93  Spring 506 8.0 6.0 270 72 21 .8
424440110505001 NE 09-14-71  Spring 186 8.2 4.0 93 29 5.0 ND
10-04-93  Spring 189 8.3 4.5 98 25 8.6 4
425040110513000 33-118-13acc01 09-10-71  Spring 338 7.8 5.0 170 46 14 .8
430838110582200 37-118-34dcd00 09-08-71  Spring 360 8.1 6.0 200 41 24 1.6
Darby
425951110562201 NE 09-15-94 Spring 287 8.3 4.0 160 36 16 4
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar- Car- linity, Sulfate, Chloride, Fluoride, Silica, sum of NO,+NO;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (COj3) (CaCoOj) (SOy) (cn (F) (Si0,)  stituents (as N) P)
Shale
2 1.0 - -- 215 56 3.6 .30 11 293 -- --
Formation
0 4 -- -- 91 4.1 4 .30 53 91 -- --
and related rocks
4 51 -- -- 146 2,600 360 2.6 8.3 4,340 -- --
1 7.9 -- -- 238 650 51 .80 9.2 1,230 130 --
Sandstone
0 3 - - 135 31 1.0 40 4.5 143 .380 -
0 3 - -- 167 33 10 54 171 510 --
0 3 -- -- 161 3.1 .10 5.0 161 -- --
Formation
1 3.1 -- -- 225 160 48 0.50 12 521 0.830 --
0.1 0.7 -- -- 118 1.0 1.4 .20 8.3 131 390 --
.1 4 -- - 108 13 0.7 <.10 7.9 132 -- --
0 7 104 0 -- 4.1 1.0 .40 5.8 100 - --
0 2 110 - 12 3.1 .30 5.3 110 -~ --
0 3 - -~ 85 1 3 .20 4.8 102 -- --
0 3 196 0 -- 10 1.0 .30 33 171 -- -
Limestone
0 4 -~ -- 162 19 8 .30 54 186 - --
A .6 -- -- 160 28 3.1 .30 5.8 199 .100 0.010
0 .6 -- -- 163 120 9 40 4.9 311 -- --
0 7 101 0 - 9.9 1.0 .50 4.3 104 -- --
0 2 -- -- 85 11 .6 40 4.0 105 -- -
0 .5 -- -- 162 28 1.1 .30 5.6 195 220 --
0 .6 -- - 203 3.8 i .10 7.9 202 .100 --
Formation
0 3 - -- 157 1.5 4 <.10 35 155 -- --
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Table 14. Physical properties and chemical analyses of water samples collected from
Specific pH  Water Hard- Magne-
Well conduc- (stan- temper- ness Calcium, sium, Sodium,
Local number Date depth tance dard ature (as  dissolved dissolved dissolved
Station number (pl. 3) sampled (ft) (uS/ecm) units) (°C) CaCOjy) (Ca) (Mg) (Na)
Bighorn
421504110183101 26-113-07c01 10-18-77  Spring 500 7.2 9.0 270 59 30 6.9
421509110185301 26-113-07bda0l 10-18-77  Spring 400 7.6 8.0 220 46 25 6.0
07-27-95  Spring 452 8.0 7.5 210 44 25 10
421612110182301 26-113-06ada0l 08-10-86  Spring 420 7.3 7.5 210 47 23 5.2
07-12-95  Spring 350 7.7 8.0 250 57 27 12
07-12-95  Spring 350 7.7 8.0 260 57 28 12
425420110522001 34-118-26aad01 09-10-71  Spring 281 8.0 4.5 150 35 14 ND
431200111014500 37-118-18aab00 09-08-71  Spring 340 7.7 6.5 200 51 18 9
08-12-93  Spring 369 7.6 5.0 - - -- -
430157110580500 NE 09-10-71  Spring 245 7.8 4.5 150 35 14 1.2

IThis well was part of a baseline ground-water monitoring program in Star Valley. Additional chemcial analyses for each site are available in

Table 16.

2In Wyoming, the Phosphoria Formation is synonymous with the Park City Formation (Lane, 1973, p. 4).
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wells completed in and springs issuing from selected geologic units in Lincoln County, Wyoming--Continued

Dissolved
Sodium  Potas- Alka- solids, Nitrogen, Phos-
adsorp-  sium, Bicar-  Car- linity, Sulfate, Chloride, Fluoride, Silica, sumof NO,+NO3;, phorus,
tion dissolved bonate bonate totalas dissolved dissolved dissolved dissolved con- dissolved total
ratio (K) (HCO3) (CO3) (CaCOg) (SOy) ch (F) (Si0,)  stituents (as N) (P)
Dolomite
2 3 - -- 230 33 10 .10 8.3 287 150 .010
2 7 -- -- 180 22 7.7 .10 7.6 226 .650 .010
3 .8 -- -- 172 40 15 .20 6.4 249 970 <.010
2 .6 -- -- 191 23 6.7 .10 6.3 229 .560 -~
3 4 -- -- 191 56 18 .10 7.0 293 -- --
3 4 -- - 191 55 18 .10 7.0 294 -- --
4 146 0 -- 21 .6 20 7.4 153 - --
0 S -- -- 206 1.3 1.5 .10 5.4 203 240 --
0 7 -- -- 148 6.3 1.3 0 4.2 153 .200 -
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Table 16. Physical properties and chemical analyses of ground-water samples collected

[Local number: See text describing well-numbering system 1n the section titled
ft, feet; uS/cm, microsiemens per centimeter at 25

Water
Monitoring level Specific Water Magne-
well Well  (ft below conduct- pH tempera- Hardness Calcium, sium,
number Station number/ Date depth land ance (standard ture (as dissolved dissolved
(tig. 13) local number sampled (ft) surface) (uS/cm) units) (°c) CaCOy) (Ca) (Mg)
423238110533201/
Wi 30-118-33bcb01 10-07-93 85 25.5R 431 7.7 8.0 230 72 11
03-15-94 28.1R 421 7.8 6.0 200 63 10
05-23-94 17.7R 483 7.5 7.0 260 84 11
07-25-94 20.9R 449 7.7 7.0 240 75 12
10-17-94 26.1R 421 7.6 8.0 220 68 11
03-06-95 24.2R 416 7.8 7.0 210 67 11
05-18-95 17.8 485 7.6 6.5 250 81 12
07-25-95 17.7R 464 7.5 7.5 250 80 11
424216110585501/
w2 31-119-03bad01 10-06-93 70 17.0R 543 7.6 9.0 260 77 16
03-15-94 30.8 535 7.7 8.0 240 70 15
05-23-94 20.6R 533 7.6 9.5 260 79 15
07-25-94 16.8R 523 7.5 9.5 260 76 16
10-17-94 26.4 540 74 10.0 260 76 16
03-08-95 27.1R 627 7.7 9.5 290 88 17
05-18-95 10.9 564 7.6 9.5 260 76 16
07-25-95 6.8R 544 7.7 10.5 260 77 16
424423110570901/
w3 32-119-23dad01 10-08-93 75 25.5R 340 8.0 5.0 180 48 14
03-15-94 41.2 387 7.9 5.0 200 56 15
05-23-94 34.5R 397 79 6.5 200 56 15
07-25-94 37.0R 389 79 6.0 200 56 15
10-17-94 42.2 380 7.8 6.0 190 53 15
10-17-94 422 380 7.8 5.5 190 52 15
03-06-95 44.6R 411 8.1 4.5 210 58 16
05-18-95 40.8 416 7.8 7.0 210 57 17
07-25-95 26.9R 357 8.0 6.0 190 51 14
424740110572601/
w4 33-118-31ddc01 10-06-93 50 153R 453 77 9.0 240 71 15
03-16-94 16.8R 460 7.7 7.0 220 65 14
05-24-94 15.8R 457 7.7 8.0 240 72 14
07-25-94 14.6R 461 7.6 9.0 240 73 15
10-17-94 16.1 481 75 9.5 250 74 15
03-06-95 16.9R 469 79 8.0 240 70 15
05-18-95 16.1 473 77 9.0 240 71 15
05-18-95 16.1 473 7.7 9.0 240 71 15
07-25-95 13.4R 566 7.6 9.0 300 89 19
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from wells sampled during the Star Valley monitoring study, 1993-95, Lincoln County, Wyoming

Ground-Water Data. Analytical results in milligrams per liter except as indicated;

degrees Celsius; °C, degrees Celsius; <, less than]

Alka- Dissoived
Sodium Potas- linity, solids,” Nitrogen, Phos-
Sodium, adsorp- sium, total Sulfate, Chloride, Fluoride, Silica, sumof NO,+NO;, phorus,

dissolved tion dissolved (as dissolved dissolved dissolved dissolved con- dissolved total
(Na) ratio (K) CaCOjy) (SOy4) (Ct) (F) (Si0y)  stituents (as N) (P)
2.8 0.1 0.70 207 29 0.90 0.10 7.9 250 0.30 0.01
3.1 .1 .80 185 39 1.1 <.10 8.5 237 17 .01
2.5 .1 1.0 243 22 .70 <.10 8.2 281 .60 .01
2.8 1 39 217 26 .50 .10 8.2 262 .28 <01
2.8 1 .70 186 36 .80 <.10 7.9 243 .16 .02
3.1 .1 .70 176 46 90 <.10 6.9 240 11 02
2.8 .1 .70 227 26 1.0 <.10 8.0 278 1.2 .02
2.5 d 90 229 16 .80 <.10 8.2 260 .64 .01
11 3 1.1 224 34 15 .20 11 313 2.5 <.01
12 3 12 230 34 13 <10 12 304 2.4 .01
12 3 1.2 244 36 14 .10 12 295 2.3 .01
10 3 1.4 220 36 11 .10 11 306 24 01
11 3 1.2 208 36 15 <.10 11 312 24 .02
14 4 1.3 222 47 36 <.10 11 353 5 .01
16 4 1.1 203 41 31 .10 10 297 48 .02
13 4 1.1 216 36 19 <.10 11 310 1.5 <.01
1.0 0 .70 150 39 .30 .30 4.8 196 25 <.01
1.1 0 .70 119 79 .50 30 53 232 17 <.01
9 0 90 140 69 .50 .30 5.2 234 .27 <01
9 0 1.0 146 58 70 .30 5.1 228 .61 <.01
9 0 70 122 66 .50 .30 4.9 222 .38 <.01
9 0 .70 125 67 .50 .30 4.9 222 .37 <.01
1.0 0 90 126 79 1.2 .30 48 242 27 .02
1.0 0 .60 124 85 .80 30 4.7 245 17 <.01
9 0 .80 144 40 .80 .30 5.1 201 .35 <.01
2.0 A 1.0 190 39 4.3 10 10 273 2.2 .01
1.9 1 1.0 190 45 1.6 .10 11 265 1.9 .02
1.7 0 1.1 194 47 1.9 .10 9.9 272 1.9 .01
1.8 1.2 206 36 2.5 .10 9.8 272 1.6- <.01
1.9 0 1.2 203 41 1.4 .10 11 282 1.8 .02
2.0 1 .90 188 45 1.5 <.10 10 271 1.9 .02
2.0 1 1.0 191 46 1.9 .10 10 274 1.8 .02
2.0 1 .8 191 46 1.9 .10 10 275 1.8 .02
2.1 0 1.2 250 45 4.0 .10 11 333 2.5 01
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Table 16. Physical properties and chemical analyses of ground-water samples collected

Water
Monitoring level Specific Water Magne-
well Well  (ft below conduct- pH tempera- Hardness Calcium, sium,
number Station number/ Date depth land ance (standard ture (as dissolved dissolved
(fig. 13) local number sampled (ft) surface) (uS/cm) units) (°c) CaCOy) (Ca) (Mg)
425135110592201/
W5 33-119-12cba01 10-06-93 25 5.1R 536 7.7 9.0 270 65 25
03-17-94 44 518 7.7 5.0 260 65 24
05-24-94 4.7 493 7.8 8.0 240 60 22
07-26-94 59R 550 7.6 8.0 270 67 26
10-18-94 49R 544 7.8 9.5 260 64 25
03-07-95 4.2R 510 7.8 5.0 250 61 23
05-18-95 43 465 7.7 8.5 230 57 22
07-25-95 4.5 520 7.8 9.5 260 64 24
425638111002201/
W6 34-119-11cac01 10-07-93 60 8.6R 427 7.7 8.0 230 55 22
03-17-94 14.7 390 79 7.0 210 52 20
05-23-94 9.3R 396 7.7 8.0 210 51 19
07-25-94 7.7R 417 7.8 7.5 220 54 21
10-17-94 I1L.1IR 416 7.5 8.0 210 53 20
03-06-95 13.9R 388 7.9 8.0 200 49 18
05-19-95 8.7 413 7.8 8.5 210 53 20
07-26-95 7.1 423 7.9 7.5 220 55 21
425857110591901/
W7 35-119-25¢ccd01 10-07-93 119 78.3R 393 7.8 8.0 210 52 19
03-16-94 98.3 382 79 7.0 210 53 19
05-24-94 96.2R 381 7.7 8.0 200 50 18
07-26-94 89.7R 378 7.8 7.5 200 50 19
10-18-94 94.7R 377 7.8 8.0 200 49 18
03-07-95 102.6R 388 7.8 8.0 200 50 18
05-19-95 95.2 380 7.8 8.0 200 49 18
07-26-95 78.2R 384 7.9 8.0 210 51 19
425855111020601/
W8 35-119-33abb01 10-08-93 50 12.0R 499 7.7 8.0 230 63 18
03-16-94 19.8R 496 7.8 5.0 230 64 18
05-25-94 13.3R 516 7.7 8.0 230 63 17
07-26-94 12.6R 498 7.8 7.0 230 63 18
10-18-94 13.0R 507 7.7 9.0 230 63 18
03-07-95 20.4R 508 7.8 9.5 230 63 18
05-19-95 . 13.9 535 7.7 8.0 240 65 19
07-26-95 9.3R 506 7.8 8.0 230 63 18
07-26-95 9.3R 506 7.8 8.0 230 63 18
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from wells sampled during the Star Valley monitoring study, 1993-95, Lincoln County, Wyoming--Continued

Alka- Dissolved

Sodium Potas- linity, solids,  Nitrogen, Phos-

Sodium, adsorp- sium, total Sulfate, Chloride, Fluoride, Silica, sum of NO,+NO; phorus,
dissolved tion dissolved (as dissolved dissolved dissolved dissolved con- dissolved total
(Na) ratio (K) CaCO,3) (SOy) (cn (3] (Si0,)  stituents (as N) (P)
94 0.3 1.1 230 48 8.9 0.10 12 312 0.71 0.03
9.3 3 1.0 199 45 9.0 <.10 13 305 .69 .03
8.6 2 1.0 223 38 7.5 <.10 12 286 .63 .09
10 3 1.2 229 51 11 .10 12 322 .59 ,03‘
9.8 3 1.1 204 51 10 .10 12 315 .60 .02
9.0 2 1.1 214 41 8.6 <.10 11 289 .58 .04
8.5 2 .90 209 29 6.3 .10 12 269 .59 .04
9.1 2 1.1 228 40 9.2 10 12 300 .64 .03
1.3 0 .50 195 30 1.1 .30 6.1 243 1.5 <.01
1.2 0 .60 172 30 .80 .20 6.3 224 1.2 <.01
1.1 0 .60 178 31 .80 .20 6.2 222 14 .03
1.2 0 .60 191 29 1.1 .20 59 236 1.5 <.01
1.1 0 .60 183 29 .90 .20 6.2 233 1.2 <.01
1.0 0 .50 179 28 .70 .20 5.7 215 1.0 <.01
1.1 0 .50 181 28 1.0 .20 6.0 230 1.6 <.01
1.2 0 .50 172 27 1.2 .20 6.3 225 2.0 <.01
1.3 0 .60 193 16 1.1 .20 7.3 220 1.2 .01
1.5 0 .60 214 18 1.3 <.10 7.7 218 .86 .02
1.2 0 .70 192 18 1.2 .10 7.6 214 .78 .02
1.2 0 .50 187 18 1.2 .10 7.1 213 .80 <.01
1.2 0 .60 173 17 1.2 <.10 7.2 211 .82 .01
1.2 0 .60 179 17 1.1 <.10 6.9 209 .78 .02
1.2 0 .50 181 17 14 <.10 7.0 210 75 .01
1.2 0 .60 189 17 1.4 <.10 7.2 215 .99 .01
13 4 .80 200 38 15 .20 8.3 282 .67 <.01
12 3 .90 194 41 17 .10 8.5 283 91 <.01
14 4 .90 200 40 23 .10 8.4 290 .81 <01
14 4 .90 199 39 18 .20 8.2 286 71 <.01
13 4 .90 196 38 17 .10 8.7 286 .67 <.01
14 4 1.0 195 39 19 10 8.2 284 .76 .01
16 4 .70 198 41 27 .20 8.2 304 .90 <.01
15 4 .80 200 35 19 .10 8.4 283 5 <.01
15 4 .80 200 3.5 18 .10 8.4 282 .76 <.01
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Table 16. Physical properties and chemical analyses of ground-water samples collected

Water
Monitoring level Specific Water Magne-
well Well (ft below conduct- pH tempera- Hardness Calcium, sium,
number Station number/ Date depth land ance (standard ture (as dissolved dissolved
(fig. 13) local number sampled (ft) surface) (uS/cm) units) (°c) CaCO;) (Ca) (Mg)
430057111003801/

W9 35-119-14cbc01 11-20-93 75 31.8R 544 7.9 7.0 270 70 23
03-16-94 34.6R 555 7.7 8.0 290 76 24
05-24-94 32.6R 510 7.7 9.5 260 66 22
07-26-94 29.7R 518 7.6 9.0 270 69 23
10-18-94 311 523 7.8 10.0 260 69 22
03-07-95 35.3R 560 7.6 9.0 290 75 24
03-07-95 353R 560 7.6 9.0 290 76 24
05-19-95 31.9 531 7.7 9.0 270 71 23
07-26-95 27.6R 532 7.8 10.0 270 70 23

430331111013301/

W10 36-119-34cbd01 10-07-93 85 20.8R 379 7.8 8.0 190 48 18
03-17-94 21.8 357 7.9 6.0 170 42 17
05-25-94 21.2R 352 7.8 7.0 180 45 16
07-26-94 21.7R 351 7.8 7.0 180 45 17
10-18-94 21.8R 351 7.9 8.0 180 44 16
03-07-95 22.1R 345 7.8 6.0 180 44 16
05-19-95 20.3 345 7.8 7.0 180 45 17
07-26-95 20.5R 345 8.0 8.0 180 44 16
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from wells sampled during the Star Valley monitoring study, 1993-95, Lincoln County, Wyoming--Continued

Alka- Dissolved
Sodium Potas- linity, solids, Nitrogen, Phos-
Sodium, adsorp- sium, total Sulfate, Chloride, Fluoride, Silica, sumof NO,+NO;, phorus,
dissolved tion dissolved (as dissolved dissolved dissolved dissolved con- dissolved total
(Na) ratio (K) CaCO,) (S0,) (C1) (F) (Si0y)  stituents (as N) (P)
6.0 0.2 0.90 420 27 8.4 <0.10 9.3 305 3.1 0.02
7.0 2 1.0 228 28 9.9 <.10 10 322 3.4 .01
6.6 2 .90 248 26 6.4 <.10 9.6 291 2.2 .03
6.1 2 .90 235 25 6.9 <.10 9.1 299 3.2 .01
5.7 2 .90 231 24 7.7 <.10 9.2 297 32 <.01
6.6 2 1.0 245 25 8.7 <.10 9.3 317 3.7 .02
6.7 2 1.0 245 25 8.4 <.10 94 318 37 .02
6.7 2 .90 239 25 6.6 <10 9.4 304 29 <.01
6.1 2 .10 240 25 8.6 <.10 9.2 301 32 <.01
3.0 .1 .60 171 17 4.0 .10 5.8 214 2.6 .02
2.8 1 .70 163 17 3.1 <.10 6.0 197 1.5 <.01
2.8 1 .70 169 17 3.0 <.10 6.0 198 1.4 <.01
2.9 .1 .60 166 17 2.9 <.10 5.7 198 1.3 <.01
2.8 .1 .60 155 16 2.5 <10 5.7 194 1.2 <.01
2.8 .1 .60 161 15 2.3 <.10 57 190 1.0 <.01
2.8 .1 .60 163 16 2.2 <.10 5.8 194 .90 <.01
2.8 B .50 162 15 2.7 <.10 5.8 188 .97 <.01
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