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WATER-RESOURCES ACTIVITIES OF THE U.S. GEOLOGICAL SURVEY IN WYOMING,
FISCAL YEARS 1986 AND 1987

Compiled by Sharon L. Green and Joel R. Schuetz

ABSTRACT

This report describes the two types of water-resources
activities of the Wyoming District: collection of hydrologic data,
and water-resources-appraisal projects. Much of the work is done in
cooperation with other agencies; during fiscal year 1986 and 1987
cooperators included eight State agencies, two counties, one

muncipality, and seven Federal agencies. This report serves both as a
biennial progress report to the cooperating agencies and the general

public, and as one means of coordination of water-resources activities
with other agencies.

Lists and location maps are included for 162 streamflow
stations, 15 reservoir stations, 107 surface-water-quality stations,
24 sediment stations, and 89 ground-water-observation wells, all of
which were in operation at the beginning of water year 1987. During
fiscal years 1985 and 1986, 12 streamflow stations, 39 surface-water-

quality stations, six sediment stations, and five ground-water-
observation wells were discontinued.

Descriptions, location maps, and progress statements are given
for four data-collection projects and 23 water-resources-appraisal
projects that were active (funded) during fiscal year 1986 and (or)
fiscal year 1987. Also included are a 1ist of nine projects for which
funding ended prior to 1986 and that are completed except for the
final report(s), and a list of four new projects that will be funded
during fiscal year 1987. The final section of the report is a
bibliographic Tlisting of reports about the water resources of Wyoming,
prepared by the U.S. Geological Survey authors.



INTRODUCTION

The U.S. Geological Survey is the Federa

appraising the quantity, quality, and distribu

water and ground-water resources. Through it

Survey maintains data-collection networks, cont

supports hydrologic research in every State.

cooperative programs with State, local, and ot

evaluate or solve regional and local water pro
activities provide a basis for many major wate

The purpose of this report is to describ
being done in Wyoming.

1 agency responsible for

tion of the Nation's surface-
Water Resources Division, the
ducts interpretive studies, and
It also works through

her Federal agencies to help
blems. Results of these
r-management decisions.

S

g the water-resources activities

The report also provides information to cooperatin
officials and the public about the accomplishm

ents in the various appraisa

projects during the fiscal year 1986 (October 1, 1985, through September 30,

1986) and planned work for fiscal year 1987.

coordinate the water-resources activities of t

water-related organizations.

Most of the water-resources activities in
financed by local, State, and other Federal ag
agencies are identified throughout this report,
reports of results of the activities is provid
The activities are classified into two groups:

(projects), and (2) water-resources-appraisal

The data-collection programs and networks

of streamflow and reservoir storage; (2) samp
water from streams; (3) sediment sampling and

(4) measuring water Tlevels in wells. This re

monitoring sites for these four data-collectio

four types of data collection also are done a

appraisal projects; these short-term sites are

this report.

Water-resources-appraisal projects descri

projects conducted during fiscal years 1986 a

prior to fiscal year 1986, but for which final
the end of fiscal year 1986, are listed separa

It is one phase of an effort to
he Geological Survey with other

Wyoming are cooperatively
encies; these cooperating

An extensive Tisting of

ed at the back of this report.
(2) data-collection programs
projects.

include (1) collecting records
ing and chemical analysis of
analysis of surface water; and
port contains tables of

n programs and networks. All
part of many water-resources-
not included in the tables in

1

S

bed in this report include the
d 1987. Projects completed
reports were in preparation at
tely.

n

MESSAGE FROM THE DISTRICT CHIEF

The employees of the Wyoming District, Water Resources Division, U.S.
Geological Survey, contribute to the understanding of Wyoming's water

resources by measuring and appraising the water resources of the State.

work we do not only benefits Wyoming, but the

whether above ground in streams and lakes or
no political boundaries.

The
ation as well, because water,

below ground in aquifers, follows




As you can see in the pages that follow, our work consists of twq groups
of interrelated activities: (1) monitoring of water quantity and quality at
specific sites, and (2) studies of the hydrology of specific areas and (or)
the hydrologic consequences of human activities. The information gathered in
both types of activities, including any scientific interpretations of the

information, is made available to the public as a basis for Tong-term as well
as immediate use in managing Wyoming's finite water resources.

Over the years, our work has changed in response to changes in needs for
water-resources information. Our monitoring, or network, operations have been
and will continue to be the foundation upon which problem-oriented,
multidisciplinary hydrologic studies are based. New activities include the
expansion of our Statewide network for monitoring ground-water quality, a
network of flood-monitoring stations in and around Cheyenne, and assessments
of contamination of ground and surface water by organic compounds and (or)
trace elements in selected areas. Also, we are beginning to apply a new
computerized process known as GIS (Geographic Information System) to water-
management problems, such as an assessment of cumulative hydrologic impacts of
coal mining in the Powder River basin.

Our capacity to carry out our investigations 1is greatly enhanced by our
partnerships with local, State, and other Federal agencies. For example,
under the unique Federal-State Cooperative Water Resources Program, the
Wyoming State Engineer has been our partner in hydrologic-network activities
since 1915 and in intrepretive studies since the 1940's; this cooperation is
continuing. Another example is a 28-year project to determine the magnitude
and frequency of floods in Wyoming, done in cooperation with the Wyoming
Highway Department; this project will end this year. In recent years, the
U.S. Bureau of Land Management has sponsored important investigations related
to Tand and energy. The many other agencies that co-sponsor the work we do

are identified throughout this report. Needless to say, the Geological Survey
values these partnerships highly.

The staff of the Wyoming District is dedicated to serving the public. In

spite of budgetary uncertainties and the increasingly technical complexity of
our work, I am confident that we can meet the challenges that Tie ahead.

James E. Kircher
District Chief

U.S. Geological Survey
Water Resources Division
Cheyenne, Wyoming



ORIGIN OF THE U.S. GEOLOGICAL SURVEY

The U.S. Geological Survey was established by an act of Congress on
March 3, 1879, providing a permanent Federal agency to conduct the systematic

and scientific "classification of the public lands, and examination of the
geological structure, mineral resources, and products of National domain." An

intergral part of that original mission includes publishing and disseminating
the earth-science information needed to understand, to plan the use of, and to

manage the Nation's energy, land, mineral, and water resources.
y

Since 1879, the research and fact-finding role of the Geological Survey

has expanded and been modified to meet the changing needs of the Nation it
serves. As part of that evolution, the Geological Survey has become the

Federal Government's largest earth-science research agency, the Nation's
largest civilian mapmaking agency, the primary source of data on the Nation's

surface- and ground-water resources, and the employer of the largest number of
professional earth scientists. Today's programs serve a diversity of needs
and users. Programs include:

Conducting detailed assessments of the energy and mineral potential the
Nation's land and offshore area.

Investigating and issuing warnings of eanthquakes, volcanic eruptions,
landslides, and other geologic and hydrologic hazards.

Conducting research on the geologic strug¢ture of the Nation.

Studyin? the geologic features, structure, processes, and history of the
other planets of our solar system.

Conducting topographic surveys of the Nation, and preparing topographic
and thematic maps and related cartographic products.

Developing and producing digital cartographic data bases and products.

Collecting data on a routine basis to determine the quantity, quality,
and use of surface and gound water.

Conducting water-resource appraisals in order to describe the

consequences of alternative plans for developing land and water
resources.

Conducting research in hydraulics and hydrology, and coordinating all
Federal water-data acquisition.

Using remotely sensed data to develop new cartographic, geologic, and

hydrologic-research techniques for naturlal resources planning and
management,

Providing earth-science information through an extensive publications
program and a network of public access points.




Along with its continuing commitment to meet the expanding and changing
earth-science needs of the Nation, the Geological Survey remains dedicated to
its original mission: to collect, analyze, interpret, publish, and

disseminate information about the natural resources of the Nation--providing
Earth Science in the public Service.

MISSION OF THE WATER RESOURCES DIVISION

The mission of the Water Resources Division is to provide the hydrologic
information and understanding needed for the optimum utilization and

management of the Nation's water resources for the overall benefit of the
people of the United States.

This is accomplished, in a large part, through cooperation with other
Federal and non-Federal agencies, by

Collecting, on a systematic basis, data needed for the continuing

determination and evaluation of the quantity, quality, and use of the
Nation's water resaurces.

Conducting anelytical and interpretive water-resource appraisals

describing the occurrence, availability, and the physical, chemical, and
biological characteristics of surface and ground water.

Conducting supportive basic and problem-oriented research in hydrau]icg,
hydrology, and related fields of science to improve the scientific basis

for investigations and measurement techniques to understand hydrologic
systems sufficiently well to quantitatively predict their response to
stress, either natural or manmade.

Disseminating the water data and the results of these investigations and

research through reports, maps, computerized information services, and
other forms of public releases.

Coordinating the activities of Federal agencies in the acquisition of
water data for streams, lakes, reservoirs, estuaries, and ground water.

Providing scientific and technical assistance in hydrologic fields to
other Federal, State and local agencies, to licensees of the Federal
Power Commission, and to international agencies on behalf of the U.S.
Department of State.



DISTRICT ORGANIZAT

ION

The water-resources activities of the Wyoming District are carried out by

two operating sections (fig. 1). The Hydrolo

principal responsibility for the data-collecti

Investigations Section has principal responsi

hydrologic studies, or water-resources apprais

administrative services and computer services
sections.

The District headquarters is located in C

Field Headquarters are Tocated in Casper and
the Field Headquarters offices do most of the

Casper office covers the eastern side of the
the western side.

in Cheyenne.

Inquiries regarding activites described i

the District 0ffice or Field Headquarters in
figure 2 for Tlocations.)

A11 members of the Investig

jc Surveillance Section has
on activities. The Hydrologic
ility for the interpretive

al projects. Small

groups support the two large

€

b

heyenne; small offices called
jverton (fig. 2). Personnel of
hydrologic-data collection; the
tate, and the Riverton office
ations Section are headquartered

R

<G

N

n this report may be directed to

which the work originated. (See




DISTRICT
CHIEF

J. E. KIRCHER

ADMINISTRATIVE
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K. E. Wilson

COMPUTER
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ASSISTANT
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J. F. Wilson, Jr.

C. A. Eshelman
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SURVEILLANCE
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INVESTIGATIONS
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S. A. Druse H. W. Lowham
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D. A. Peterson W. B. Borchert
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HYDROLOGIC STUDIES
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Figure 1.--Wyoming District organization.
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Inquiries regarding activities described in this repart may be directed
to the District Office or Field Headquarters in which the work ariginated.

(See figure 2 for Tocatians.)

Wyaoming District Office

U.S. Geological Sur
Water Resources Div
2120 Capital Avenue
P.0. Box 1125
Cheyenne, WY 82003
(307) 772-2153

FTS 328-2153

Field Headquarte

ey
sjian

1225 Market Street

2020 Fairgrounds Road
Plaza West, Suite 102

Casper, WY 82604
(307) 261-5485

FTS 328-5485

P.0. Bax 431
Riverton, WY 82501
(307) 856-3771
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SOURCES OF FUNDING

Funds for carrying out the water-resources investigations of the
Geological Survey in Wyoming are provided by many agencies. The agencies are
classified by three major categories (fig. 3): (1) State and local agencies
that provide funds or services or both generally matched on a 50-50 (percent)
basis by Geological Survey funds (cooperative program); (2) other Federal
agencies that transfer funds to Geological Survey (OFA program); and (3)
Geological Survey funds received by direct appropriation for activities that
are national in scope (Federal program). The diagram below shows the
distribution of these funds by major category for Fiscal Year 1987 (as of
January 1987). During 1987 about 50 percent of the funds were used for

cg]Jection of hydrologic data and about 50 percent for interpretive hydrologic
studies.

FISCAL YEAR 1987
TOTAL, ABOUT $2,700,000

Figure 3.--Sources of funding.



DATA-COLLECTION SITES

Lists of data-collection sites and the kin
streamflow.and reservoir stations; table 2, wat

data-collection sites that were discontinued du
are given in tables 5-8.

The station numbers for the stations liste

ds of hydrologic data being
collected at each, for fiscal year 1987, are gjiven as follows:
er-quality stations; table 3,
sediment stations; and table 4, ground-water observation wells.
ring fiscal years 1985 and 1986

Table 1,

Lists of

d in tables 1-3 conform with

the standard downstream order for listing stations within each major river

basin. The first two digits of the assigned ei

ght-digit number, such as

06207500, identifies the major river basin in which the stream resides. The

digits '06' refer to the Missouri River Basin.

jidentify the relative position of the station,
downstream direction.

Two stations listed in table 2 and the obs

The remaining six digits
with numbers increasing in the

ervation wells listed in table

4 have 15-digit station numbers. The first six digits are the latitude in
digits are the longitude in
degrees, minutes, and seconds. The last two djigits indicate a sequence

degrees, minutes, and seconds. The next seven

number.

The Tocal well numbers Tisted in table 4,

are based on the Federal system of land subdiviision.

of this system can be found on the page preced]
listed in numerical order by county.

Abbreviations and codes are used to conser
Explanations of the abbreviations and codes pr

The Tocation of streamflow, reservoir, wat

ground-water observation wells,
A detailed explanation
ng table 4. The wells are

ve space in the tables.
ecede each tabTe.

er-quality and sediment

stations are shown in figure 4. The station numbers are abbreviated by not

showing the two-digit number and the last two d
ground-water observation wells are shown in fi

10

igits if zero.
gure 5.

The location of



‘Jeak 19)jem /Jg@|l ‘SuOlje}s Juswipas pue ‘A}enb—Jajem ‘1J0AI9S8. ‘MOJJWEDIIS JO UOI}BD0T—"{ 8inbig

(*49qunu aouanbas apnibuoj—apnyize| 1BIp~G | aABY SU0IIBIS Om | u011dadx]) 34IAIQ 3OVNIVYQ YOrVYWN — - — (uIseq oAl ueas9)
*042z 41 $3161p om3 15®| pue Jaqunu uiseq 1Bip—om) Bupmoys jou Aq pealeRIARIqqR B4R SIIQUAU UOIIRIS uiseg soAly ovm.ﬁsoo seddp mo
- VISBQ JBAIY 3YRUS m — : : (suiseq somy
Y3GNNN ONV NOILVLS HIOAY3SIY . cog Y3IAWNN ANV A (uiseq 211®|d puB BJRJIQOIN *auuakey)
NOILVLS INIWNIGIS (HO) ONV ALITVND-¥ILVYM 0g0663 JoAly 428g) BISEE 18048 8YL O _ 3U035MO(I94) UIST] JBAY 1INOSSIN @O

YIGWNN ANV NOILVL1S INIWIA3IS (HO)
ANV ALITIVND-¥3L1VM ONY MOT4NVIYLS . Y38WNN ANV NOILY LS MOTINVY3YILS oouw< NISVE8 I9VNIVYA HOMvW 804 YI8WNN NISYE 1L1910-0M L

8gz29
NOILVNVI1dX3

S¥ILINOTIN 06 Ov 0& 02 O1 ©
[

.L 5
S3ITN 06 ov o¢ 02 01 o _
b sezz, ,_Hvin
/.\JEO\Emmmt l_‘ LY Tolv
ﬁ 39409 J Rt v
i ONINY T [
5 y
,, A t,
| ~ A~
~ A osisiz2
010312 dalzz <
6L912 QL iz §LveE _‘N “
fos »
) ==t T
A o !
018912 - '
1ovi2oso1 \ _¥/ . o~ I
| e 1001
( , -y
mo \ 050912 > | §920
- ,,V,VQ 2112
5 0§ss12 { eosii2 { feze
, Eo\.szmttﬂ
’ N A A F7173N3LNOF ) SOI2
- - » , <( !

wwj;m,@ RS

__ | 0608€£9 3 f
1 ¢ 41oAY3SIY - v«7; f e ) s
| \ 0gN3TO N3 0 osiues
[ i O
b . | A
lovsy ~ |
) - : _
“_J R N ;ﬂ e T P °
. . ) i I
(N ! | s Y ! %2 ossezz g i z
v X — - AT AN N = oft
1 W | v s -
' | s P - / y 7
1 r WL)T ~ ec9€p <
| S . - T T . W»@c h
H -

-

AKOTA

SOUTH D

1692
0.8682g gy

9682 2162 vwwu‘r yideu sejjw |2 ol

11



‘1eaA 191em /861 ‘S||8M U0I1eAI9SqO J9}eM—punolb jo uolBed0T-—"G 9unbi4

(uiseq JaALY Uads9) m
— — seg 4o opeJojo) Jadd O
30IAI0 3OVNIVHO HOPVYW ujseq saAny axeuS m _ uiseg Jaaly Auv.:mm_h_og:_m n
‘b 2191 Ul paisy auE puT (uiseq 231®8|d puT BJIRJQOIN ‘3uuskay)
£3un0d yoea up AjrelIuanbas paIaqURY 34E S|IPM--¥IGWNN JYW GNV TT3M NOILVAYISEO ¥ILVM-ONNOUD . ® sony 1eagy useg veoss su1 O | <3U015MO[3A) UISRQ JBALY HNOSSIN 90

NISYE J9VNIVHJ HONVIW ¥0d4 ¥IBWNN NISVE LI9I0-0ML

NOILVNVIdX3

$¥3LIWOTI¥ 0G Ov 0€ 02 OI C

S3ITW 0g ov o€ 0z [N o

OQ<IO._OO

Y 3
H10A¥3ISIY
3773INILNOA

| LYY EEET]
YEANIFHLIYd

fvlw‘. pisbig e

¢ oL s
B YYERED] | . \ REON X
z,\ onzm.G S0 \N s , /H 4

[ —

!

{
R

;

10A¥3S3Y
N3ISAOE

SOUTH DAKOTA

¥3amod

12



Table 1.--
.~=-Streamflow and reservoir stations
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Explanation of abbreviations and codes used in table 1.

Period of record: The dates given are the calendar years in which records

began or ended.

Gage equipment:
D digital recaorder
G graphic recorder
M manometer gage
P satellite-relay platform

= 1w

Data frequency:

S seasonal operation (no winter records)
Y full-year operation

Field office:

C Casper NE
CH Cheyenne R
C0 Colorado District S
ID Idaho District SD
MT Montana District uT

Funding agency:
BIA Bureau of Indian Affairs
BLM Bureau of Land Management
BRUC Bureau of Reclamation, Colorado Reg

staff gage
telemark
well gage

Nebraska District
Riverton

Wyoming State Engineer
South Dakota District
Utah District

on

BRUM Bureau of Reclamation, Missouri Region

CE Corps of Engineers

CHEY City of Cheyenne

MRB Geological Survey, support for othe
UC Uinta County

USE Utah State Engineer

USGS Geological Survey, Federal Program

WAG Wyoming Attorney General

WDEQ Wyoming Department of Environmental

WSE Wyoming State Engineer

WWDC Wyoming Water Development Commissio
-- Not funded through Wyoming District

Remarks:
HBM hydrologic bench mark station
NASQAN national stream-quality accounting
QW also water-quality station
SED also sediment station
USBR furnished by Bureau of Reclamation

14
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Table 2.--Water-quality stations
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Period of record: The dates given are the cal
began or ended.

Data frequency:

A
BM
C

D
HL
HLM
M

Q
SS

T

Analysis
1

Ol W

10
11

12
13
14

Field office:

C
CH
€0
ID
MT

R

Explanation of abbreviations and codes used in table 2.

annual
bimonthly
continuous (recorder)
daily
high and low flow samples only
high flow, low flow, mid-summer
every six weeks plus two events
quarterly
sample during spraying season (frequé
twenty-four samples during April 15
schedule:
salinity (major constituents)

specific conductance
daily temperature (observed or recordeg
chemical oxygen demand
field determinations of: pH, specific

temperature, and (or) turbidity

endar years in which records

ncy determined in late spring)
to October 15

1)

conductance, dissolved oxygen,

field determinations of: pH, specifi¢ conductance, and temperature

fecal coliform, and (or) fecal strept
nutrient

trace metals
pesticides
radiochemical

DCOCCUS

field determinations of specific conductance and temperature
specific conductance and temperature (continuous monitors)

stable isotopes
field alkalinity

Casper

Cheyenne

Colorado District
Idaho District
Montana District
Riverton
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Explanation of abbreviations and codes used in table 2--Continued

Funding agency:

BIA
BLM
BRUC
BRUM
MRB
USGS
WDA

WDEQ
WWDC

Remarks:
HBM
NASQAN
SED
SW

Bureau of Indain Affairs

Bureau of Land Management

Bureau of Reclamation, Colorado Region

Bureau of Reclamation, Missouri Region

Geological Survey, support for other Interior Agencies
Geological Survey, Federal Program

Wyoming Department of Agriculture

Wyoming Department of Environmental Quality

Wyoming Water Development Commission

Not funded through Wyoming District

hydrologic benchmark station

national stream-quality accounting network station
also sediment station

also streamflow station
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Table 3.--Sediment stations
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Explanation of abbreviations and codes used in table 3.

Period of record: The dates given are the calendar years in which records
began or ended.

Data frequency:
BM bimonthly
D daily (observer)
HL high and low flow seasonal samples only
HML high, medium and low flow samples only

I infrequent, whenever enough sediment in suspension to do analysis
M every six weeks plus two events

P automatic sediment pump sampler

Q quarterly

Analysis schedule:
1 suspended-sediment concentration
2 particle-size distribution
3 0.062-mm sieve analysis
4 bed material particle-size distribution

Field office:
C Casper
ID Idaho District
R Riverton

Funding agency:
BLM Bureau of Land Management

MRB Geological Survey, support for other Interior Agencies
USGS Geological Survey, Federal Program

WSE Wyoming State Engineer
WWDC Wyoming Water Development Commission

Remarks:
HBM hydrologic benchmark station

NASQAN national stream-quality accounting network station
QW also water-quality station
SW also streamflow station
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Table 4.--Ground-water observation wells
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Explanation of abbreviations and codes used in table 4.

Map no.: Sequential number (by county) used to show Tocation of well on

figure 5.

Local well no.:

The well-numbering procedure used is based on the Federal system Tland
subdivision. The first segment of the number 1is 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-NE 1/4, b-NW 1/4, c-SW 1/4, d-SE 1/4). Well
30-108-05bcd2, for example, is in the SE1/4 of the SW1/4 of the NW1/4 of
section 5, Township 30 North, Range 108 West. The number 2 indicates it
is the second well in the quarter-quarter-quarter section. Numbers for
wells in Fremont County begin with an additional uppercase letter that
designates the quadrant of the Wind River Meridian and Base Line System.
The quadrants are Tlettered A, B, C, and D/ in a counter-clockwise
direction beginning with A in the northeagt quadrant.

Period of record: The dates given are the calendar years in which records
A record consists of oneor more measurements during a

began or ended.
calendar year.
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Explanation of abbreviations and codes used in table 4--Continued

Geologic source code: The following codes have been retrieved from Water
Data Storage and Retrieval System (WATSTORE) of the U.S. Geological Survey and
may not follow the current usage of the USGS.

Geologic
Source Formation
Era System Series Code name
Cenozoic Quaternary Holocene 111ALVM  Alluvium
I11TRRC  Terrace deposits
Tertiary Pliocene 12INRPK  North Park Formation’
12106LL  Ogallala Formation'
Miocene 122ARKR  Arikaree F<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>