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WATER-RESOURCES INVESTIGATIONS OF THE
U.S. GEOLOGICAL SURVEY IN WYOMING,

FISCAL YEAR 1979

by D. D. Carlson and S. L. Green

INTRODUCTION

The Water Resources Division of the U.S. Geological Survey is the
Federal agency responsible for appraising the quantity, quality, and
distribution of our surface-water and ground-water resources. The
division conducts interpretive studies, supports hydrologic research,
and maintains data-collection networks in every State; it also works
through cooperative programs with State, local, and other Federal
agencies agencies to help evaluate or solve regional and local water
problems. Results of its investigations provide a basis for nearly
all major public water-management decisions.

The U.S. Geological Survey, in cooperation with the State of Wyoming,
the city of Cheyenne, and other Federal agencies, has five data-
collection activities and 31 water-resource appraisal projects in
Wyoming during fiscal year 1979 (October 1, 1978, through September 30,
1979).

The data-collection activities include: (1) Collection of records
for streamflow and reservoir storage; (2) measurements of water levels
in wells; (3) sampling and chemical analysis of water from streams and
wells; (4) sampling and sediment analysis of surface water; and (5)
collection of peak-flow information at partial-record sites. This
report contains tables of monitoring sites for these five data-collection
activities.

Water resource appraisal projects described in the report include
the projects currently being conducted during fiscal year 1979 and
projects completed in previous fiscal years, but for which final repnrts
are in preparation.

The purpose of this report is to describe the water-resocurce work
being done in Wyoming. The report is also intended to inform cooperating
officials and the public about the accomplishments in the various
investigations during the fiscal year 1979 (October 1, 1978, through
September 30, 1979). It is one phase of an effort to coordinate the
water-resources investigations of the U.S. Geological Survey with those
of other organizations.



A BRIEF HISTORY OF THE WYOMING DISTRICT

On March 3, 1879, President Rutherford B. Hayes signed a bill
establishing the U.S. Geological Survey. The Sundry Civil Appropriation
Act of 1888 established an Irrigation Survey as a part of the U.S.
Geological Survey 'for the purpose of investigating the extent to which
the arid region of the United States can be redeemed by irrigation ***. "
The Water Resources Division, of which the Wyoming District is a part,
has its roots in the Irrigation Survey of 1888-1890. The following
summary of the water-resources activities of the U.S. Geological Survey
in Wyoming is included in this report in commemoration of the 100th
anniversary of the U.S. Geological Survey.

There was no Wyoming District in 1888, when the Washington, D. C.
office of the Survey paid the installation costs for the first gaging
station in Wyoming, Laramie River at Woods Landing. It was constructed
and operated by the Territorial Engineer, Elwood Mead. Between 1895 and
1901 the Survey paild operating expenses for additional stations operated
by the State Engineer. A, J. Parshall became the first resident hydrogra-
pher for the Survey in Wyoming in 190l. For the next six years there was
no cooperative work with the State, but 11 stations were operated with
Survey and Reclamation Service funds. By 1912 the Survey's network con-
sisted of 50 stations, including 21 in cooperation with the State
Engineer. Parshall was appointed State Engineer; surprisingly, he
refused to allow the Survey to use any part of its share of the funis to
pay office expenses, so cooperation ended in 1912. The first official
letter written by J. B. True as the new State Engineer in 1915 was to
the Survey, urging resumption of the coop program. Fifty gaging stations
were established or re-established; cooperation with the State Engineer
has continued without further interruption.

Early Federal cooperators included the Indian Service (1908) and
the Forest Service (1910). 1In 1938 the Bureau of Reclamation established
23 streamflow stations in the Green River Basin using Survey plans. The
Bureau also did field work at Survey stations in the area; in return the
Survey computed and published the records for all stations. During the
postwar period, 1945-50, many new streamflow stations were established
under the Interior Department's Missouri River Basin program. A flood-
investigations program, started in 1959 in cooperation with the Wyoming
Highway Department, has continued to the present.

Surface-water activities in Wyoming were directed from Washington
until 1903, when the Denver District was established under
M. C. Hinderlider. Between 1903 and 1961 Wyoming was part of the Colorado
District, with local offices at various times in Kemmerer, Sheridan, and
Casper. The Wyoming District, Surface Water Branch, was establishel in
1961, with L. A. Wiard as District Engineer.



The earliest known ground-water studies by the Survey in Wyoming
were done between 1900 and 1917 by G. I. Adams in the Goshen Hole area
(Water-Supply Paper 70); N. H. Darton in the Great Plains, Bighorn
Mountains, Laramie Range, and Black Hills; and O. E. Meinzer in Lodgepole
Valley. State cooperation has been continuous since 1940, when the
Wyoming Planning and Water Conservation Board sponsored a study of the
Egbert-Pine Bluffs area by T. W. Robinson. Cooperation with the State
Engineer has continued since 1945. 1In 1959 all State cooperative ground-
water work was consolidated under the State Engineer program. Ground-water
work for other Federal agencies has included measurements of discharge and
power consumption for REA in 1941, many investigations since 1946 for the
Bureau of Reclamation under the Interior Department's Missouri River Basin
Program, and a continuous series of studies of Yellowstone and Grand Teton
National Parks for the National Park Service since the early 1960's.

Ground-water work in Wyoming was directed from Washington until 1945,
when Wyoming became a part of the Colorado District under S. W. Lohman.
The local geologist in charge was A. M. Morgan. In 1951 (?) the Wyoning
District, Ground Water Branch, was established, with H. M. Babcock a=s
District Geologist.

Surface-water quality work in Wyoming began with the establishment
of an office in Worland in March 1945, with T. F. Hanly in charge. The
program was directed by P. C., Benedict, Regional Engineer, in Lincoln,
Nebraska. 1In 1948, the chemical quality or sediment stations were ir
operation at 16 sites in the Bighorn Basin and 5 sites in the North Flatte
basin, under the Department's Missouri River Basin program. By 1953, the
program included 39 CQ stations and 42 sediment statioms.

In February 1956 Worland became a District Office, Quality of Wster
Branch, with a field office in Riverton; the Riverton office was reassigned
to the Surface Water Branch in October 1964. The first sediment station in
the State coop program was established on Rock Creek near Atlantic City for
the Wyoming Natural Resources Board in 1957. The State Engineer started a
cooperative chemical-quality program to evaluate the effects of the
Kendrick Project on the North Platte River in 1959. Since 1965 the
Wyoming Department of Agriculture has been principal State Cooperator for
chemical quality and the State Engineer for sediment data. In 1966
water-quality work in the Green River basin, previously done by the Utah
District, was transferred to the Wyoming District.

The District sediment laboratory has remained in Worland since the
office was opened, and today serves the Montana and North Dakota Districts
as well. The chemical lab moved to Cheyenne in 1959 and was immediately
downgraded because of the establishment of the WRD Central Laboratory in
Salt Lake City. Since 1966, however, basic salinity analyses of samrles
collected for the State programs have been done by the State laboratcry in
Laramie for Direct Services credit in the program with the Wyoming
Department of Agriculture.



The Branch districts were combined into a single WRD district in
February 1967. The programs and staff of the District changed little
until 1974. Within two years the staff doubled and the budget tripled,
mostly in response to the pending boom in development of coal and other
energy resources. The water-quality data program, in particular, ircreased
several-fold. Significant new programs were started in cooperation with
the Wyoming Department of Environmental Quality, the Bureau of Land
Management, and the Environmental Protection Agency.

Today the District has approximately 70 employees, with field cffices
in Buffalo, Casper, Green River, Riverton, and Worland. Approximately
half of the funding is for work for other agencies, and half is for
participation in the Survey' energy programs and regional aquifer assess—
ments. Reconnaissance and inventory studies have given way to problem-
oriented, multidisciplinary studies and increased use of digital models.
For the immediate future the impacts of coal and uranium mining, the
effects of human activity on water quality, and the increased develcoment
of ground water for irrigation will occupy much of the Wyoming District's
effort.

The District Chiefs who have directed the Wyoming District are
listed below:

Surface Water Branch: Leon A. Wiard /61 - 2/67
Ground Water Branch: Horace M. Babcock /51(?) = /57(?2)
Ellis D. Gordon 2/58 ~ 2/67
Quality of Water Branch: Thomas F. Hanly 2/56 - 2/67
Water Resources Division: Leon A. Wiard 2/67 - 8/6¢
Robert L. Cushman 8/68 - 6/72
Sam W. West 12/73 - 12/78
William W. Dudley, Jr. 4/79 - present



DISTRICT OFFICE ADDRESSES

Inquiries regarding projects described in this volume may be
directed to the District Office or Subdistrict Office in which the

work originated.

215 N. Lincoln Street
Casper, WY 82601
(307) 265-5550

381 N. Main

P.0. Box S
Buffalo, WY 82834
(307) 684-9661

509 S. Federal Blwvd.
P.0. Box 431
Riverton, WY 82501
(307) 856-3771

2120 Capitol Ave.
P.0. Box 1125
Cheyenne, WY 82001

(307) 778-2220 ext. 2153

Figure l.--Location of offices in Wyoming.

Wyoming District Office

U.S. Geological Survey
Water Resources Division
2120 Capitol Avenue
P.0. Box 1125
Cheyenne, WY 82001
(307) 778-2220 ext. 2153

Subdistrict Offices

1214 Big Horn Avenue
Worland, WY 82401
(307) 347-2181

Field Headquarters

Field Unit

489 East 5th South
P.0. Box 1175

Green River, WY 82935
(307) 875-6700
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WYOMING DISTRICT ORGANIZATION CHART
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FIELD HQ
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Figure 2.
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WHERE TO OBTAIN GEOLOGICAL SURVEY PUBLICATIONS

Current releases are described in a monthly pamphlet, ''New
Publications of the Geological Survey," which may be obtained from

Branch of Distribution
U.S. Geological Survey
1200 South Eads Street
Arlington, VA 22202

Professional Papers, Bulletins, Water Supply Papers, Techniques of
Water Resources Investigations, Earthquake Information Bulletin, and
popular leaflets, pamphlets, and booklets may be purchased from the
above address. Additional information is given in "A Guide to Obtain-—
ing Information from the U.S. Geological Survey, 1978," Geological
Survey Circular 777, available without cost from the above address.

Open-file reports from Wyoming are available for inspection
at the Wyoming District Office.

Flood-prone area maps may be obtained from the Wyoming District
Office.

Map information is available from

Branch of Distribution
U.S. Geological Survey
Box 25286, Federal Center
Lakewood, CO 80225

Requests for miscellaneous water information and information on
programs in other States may be referred to

Water Resources Division

U.S. Geological Survey, Mail Stop 440
12201 Sunrise Valley Drive

Reston, VA 22092

The Geological Survey National Center maintains a library with an
extensive earth-sciences collection. Local libraries may obtain bools,
periodicals, and maps through interlibrary loan by writing to

U.S. Geological Survey Library
12201 Sunrise Valley Drive
Reston, VA 22092



DATA-COLLECTION SITES

Lists of the data-collection sites and the kinds of hydrologic
data being collected at each are given as follows: Table 1, surface-
water stations; table 2, ground-water stations; table 3, water-quality
stations; table 4, sediment stations; and table 5, peak~flow partial-
record stationms.

Identification numbers have been assigned to conform with the
standard downstream order for listing stations within each hydrologic
region. The location of each data site is given in the tables. Imn
table 2, ground-water stations are listed in numerical order by
counties.

The headings of the columns in the five tables are slightly
different to accomodate the type of sites in each list. In order to
include the variety of information required by the many users of the
lists, abbreviations and codes were used to conserve space in the
tables. Explanations of the abbreviations and codes precede each table.

The locations of surface-water data sites are shown in figures 3-7.
The locations of ground-water stations are shown in figures 8-11.





















Explanation of abbreviations and codes used in table 1.

Purpose: B, bench-mark or long-term-trend station
C, current-purpose station such as accounting, operation,
forecasting, disposal, water quality, compact or
legal, research or special study
H, hydrologic station
P, principal-stream station
R, regulated station

Period of Record: The dates given are the calendar years in which
records began or ended. Breaks of less than a
year are not shown.

Location: SE, section
TSP, township
RNGE, range

Gage Equipment: , digital recorder
,» graphic recorder
manometer gage
observer record omnly
staff gage
pressure~transducer gage
, well gage

D
G
M
0
S
T
W

Current Record Type: S, seasonal operation (no winter records)
Y, full-year operation

Field Office: B, Buffalo N, Nebraska District
C, Casper R, Riverton
CF, Cheyenne Field Unit S, Wyoming State Engineer
CT, Contractor SD, South Dakota District
GR, Green River W, Worland
I, Idaho District U, Utah District

M, Montana District

Cooperator: BLM, Bureau of Land Management

BRUC, Bureau of Reclamation, Upper Colorado Region

BRUM, Bureau of Reclamation, Upper Missouri Region
CE, Corps of Engineers

DEPD, Wyoming Department of Economic Planning and

Development

MRB, Geological Survey, Missouri River Basin Program
USE, Utah State Engineer

USGS, Geological Survey, Federal Program

WDEQ, Wyoming Department of Environmental Quality
WGF, Wyoming Department of Game and Fish

WSE, Wyoming State Engineer

Remarks: USBR, U.S. Bureau of Reclamation
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Explanation of abbreviations and codes used in table 2.

Well number: The well-numbering procedure used is based on the U.S.
Land Grant System. The first segment of the number is
the township (north); the second number segment is the
range (west); the third number segment is the section,
which is followed by a first letter designating the
quarter section, a second letter, if shown, designating
the quarter-quarter section, etc., (A-NEY%, B~NW%,
C-Sw4%, D-SEX%). Well 30-108-05BCD2, for example, is in
the SEY% of the SWY% of the NW% of sec. 5, T. 30 N.,

R. 108 W. The number 2 indicates it is the second well

in the quarter-quarter-quarter section. Wells shown in
Fremont County have an additional uppercase letter that
begins the number. This letter designates the quadrant

of the Wind River Meridian and Base Line System. The
quadrants are lettered A, B, C, and D in a counter-clockwise
direction beginning with A in the northeast quadrant.

Lat-Long-Seq No.: The first six digits are the latitude in degrees,
minutes, and seconds. The next seven digits are
the longitude in degrees, minutes, and seconds.
The last two digits indicate the sequence number
of when the well was inventoried in the event
more than one well has the same latitude and
longitude.
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Explanation of abbreviations and codes

Geologic Unit:

111 ALVM Alluvium

111 TRRC Terrace deposits

121 NRPK North Park Formation

121 OGLL Ogallala Formation

122 ARKR Arikaree Formation

123 BRUL Brule Formation

123 WRVR White River Formation
or Group

124 LNEY Laney Shale Member of
-Green River Formation

124 WDRV Wind River Formation

124 WSTC Wasatch Formation

125 FRUN Fort Union Formation

211 AIMD Almond Formation

211 FXHL Fox Hills Sandstone

used i

211
211

LNCE
MVRD

211
217
221
237
317

STEL
LKOT
SNDC
SPRF
FRLL

317
331
337
374

MNKT
MDSN
PHSP
FLTD

n table 2--continued

Lance Formation

Mesaverde Formation

or Group
Steele Shale
Lakota Formation
Sundance Formation
Spearfish Formation
Forelle Limestone Member
of Goose Egg Formation

Minnekahta Limestone
Madison Limestone
Pahasapa Limestone

Flathead Quartzite
or Sandstone

The seven-~character geologic unit code given above consists of two

parts.
System, and Serles of the rock unit.

The next £

The first three characters are numeric and identify the Era,

our characters are in

alpha mnemonic code for the name of the rock-stratigraphic unit.

Numeric Codes for Geologic Age Identification

Code

Cenozoic 100
Quaternary 110
Holocene 111
Pleistocene 112
Tertiary 120
Pliocene 121
Miocene 122
Oligocene 123
Eocene 124
Paleocene 125
Mesozoic 200
Cretaceous 210
Upper 211
Lower 217
Jurassic 220
Upper 221
Middle 224
Lower 227
Triassic 230
Upper 231
Middle 234
Lower 237
Paleozoic 300
Permian 310
Upper 311
Lower 317

28

Code

Paleozoic——~continued
Pennsylvanian 320
Upper 321
Middle 324
Lower 327
Migsissippian 330
Upper 331
Lower 337
Devonian 340
Upper 341
Middle 344
Lower 347
Silurian 350
Upper 351
Middle 354
Lower 357
Ordovician 360
Upper 361
Middle 364
Lower 367
Cambrian 370
Upper 371
Middle 374
Lower 377
Precambrian 400



Explanation of abbreviations and codes used in table 2--continued

Cooperator: CHEY,
USGS,
WSE,
Field Office: B,
cC,
CF,
CH,
GR,

SD,

City of Cheyenne
Geological Survey, Federal Program
Wyoming State Engineer

Buffalo

Casper

Cheyenne Field Unit

Cheyenne Hydrologic Surveillance Section
Green River

Observer

Project Personnel

Riverton

South Dakota District

Frequency of Observation:

C,
M,
Q.
SA,
A,
I,

Period of Record:

Remarks: Recorder

continuous (graphic or digital recorder)
monthly (12 vigits per year)

quarterly (4 visits per year)

semiannual (2 visits per year)

annual (1 visit per year)

infrequent or as required

The dates given are the calendar years in which
records began or ended. A record consists of
one or more measurements during a calendar
year.

77- indicates recorder continuous to present.
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Explanation of abbreviations and codes used in table 3.

Period of Record:

Location:

SE, section

The dates given are the calendar years in which
records began or ended. Breaks of less than a
year are not shown.

TSP, township
RNGE, range

Cooperator:

BLM,
BRUC,
BRUM,

EPA,

MRB,
USGS,

WDA,
WDEQ,

Sampling Frequency:

Analysis Schedule:

Field Office:

C,
CF,
CH,

CP,

Bureau of Land Management

Bureau of Reclamation, Upper Colorado Region
Bureau of Reclamation, Upper Missouri Region
Environmental Protection Agency, Region 8
Geological Survey, Missouri River Basin Program
Geological Survey, Federal Program

Wyoming Department of Agriculture

Wyoming Department of Environmental Quality

C,
D,
BW,
M,
Mw,
MQ,
Q,
HL,
SA,
I,

continuous (recorder)

daily

biweekly

monthly

monthly, except weekly during irrigation season
monthly during summer, quarterly during winter
quarterly

high and low flow samples ounly

semiannual

infrequent or as requested

, salinity (major constituents)

, specific conductance

, daily temperature (observed)

, bacteria or chemical oxygen demand

, field determinations of: pH, specific con-

ductance, dissolved oxygen, temperature,
and (or) turbidity

6, total coliform, fecal coliform, and (or) fecal

streptococcus

7, nutrient

8, trace metals

9, pesticides
10, radiochemical
11, biological
12, miscellaneous

Casgper CT, Contractor

Cheyenne Field Unit GR, Green River

Cheyenne Hydrologic R, Riverton
Surveillance Section W, Worland

Cheyenne project personnel
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Explanation of abbreviations and codes used in table 4.

Period of Record: The dates given are the calendar years in which
records began or ended. Breaks of less than
a year are not shown.

Location: SE, section
TSP, township
RNGE, range

Sampling Equipment: H, hydrographer sample

O, observer sample

P, pumping sampler

S, single-stage samplers

Suspended Sediment Sampling Frequency:

1, samples collected by observer once daily during operation except
during periods of rapidly changing flow when additiomal
samples are collected.

2, sampled by hydrographer at least once a month all year, with
additional samples collected during periods of rapidly
changing flow.

3, sampled by hydrographer at least once a month during open-water
period and at least twice during extended periods of ice cover.

4, sampled by hydrographer at least once a month Apr.-Sept.

5, samples collected by Bureau of Reclamation weekly during
irrigation season.

6, pumping sampler serviced monthly or more often during periods
of high runoff.

7, single-stage sampler serviced at least monthly. Samples
collected by hydrographer if there is flow at time of visit.

8, infrequent sampling, sample when visiting station operated by
WSE personnel.

9, sampled quarterly.

Bed Material Sampling Frequency:
3, sample the surficial bed material in the cross section at least
three times per year (high, medium, and low flow).
4, manual in-situ measurement and analysis of streambed material
(pebble count), at a frequency of once per year (or longer),
at the discretion of the District sediment specialist.

Suspended Sediment Analysis:
1, suspended-sediment concentration.
» 0.062mm sieve analysis.
s, particle-size distribution.
, all of the above.

BN VAR )
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Explanation of abbreviations and codes used in table 4.--Continued

Laboratory: W, Worland

Cooperator: BLM,
BRUM,
MRB,
USsGS,
WSE,

Field Office: B,

Bureau of Land Management

Bureau of Reclamation, Upper Missouri Region
Geological Survey, Missouri River Basin Program
Geological Survey, Federal Program

Wyoming State Engineer

Buffalo CT, Contractor
Casper GR, Green River
Cheyenne Field Unit R, Riverton
Cheyenne Hydrologic W, Worland

Surveillance Section
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