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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).; 

i • • ' • 

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 I 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 reports 
are in;preparation. 

i . • . • ' - • " ' " • ' . - . 

The purpose of this report is to describe the water-resource 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 lOOth 
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 paid 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 1901. 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 funds 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). In 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 established in 
1961, with L. A. Wiard as District Engineer. 



The earliest known ground-water studies by the Surv^ 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 0. 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. In 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 Wyoming 
District, Ground Water Branch, was established, with H. M. Babcock as 
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. In 1948, the chemical quality or sediment stations were in 
operation at 16 sites in the Bighorn Basin and 5 sites in the North Platte 
basin,iunder the Department's Missouri River Basin program. By 1953, the 
program included 39 CQ stations and 42 sediment stations. 

in February 1956 Worland became a District Office, Quality of Water 
Branchj 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. 

' . t • • . , ._ ^ ' . . . . . , , . • 

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 samples 
collected for the State programs have been done by the State laboratory 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, increased 
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 offices 
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 development 
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(?) 

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 - 8/68 

Robert L. Cushman 8/68 - 6/73 

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. 

Wyoming District Office 

U.S. Geological Survey 
Water Resources Division 

2120 Capitol Avenue 
! P.O. Box 1125. 

Cheyenne, WY 82001 
(307) 778-2220 ext. 2153 

Subdistrict Offices 

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

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

Field Headquarters 

381 N. Main . 
P.O. Box S 
Buffalo, WY 82834 
(307) 684-9661 

489 East 5th South 
P.O. Box 1175 
Green River, WY 82935 
(307) 875-6700 

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

Field Unit 

2120 Capitol Ave. 
P.O. Box 1125 
Cheyenne, WY 82001 
(307) 778-2220 ext. 2153 

Figure 1.—Location of offices in Wyoming. 
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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 

' . i • 

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. 

Fiood-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 books, 
periodicals, and maps through interllbrary 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 stations. 

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. In 
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. 
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Figure 3.—Location of su r face-wate r dato si tes in the Yellowstone River, 

Clarks Fork Ye l lowstone River, and B ighorn River bas ins. 
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Figure 4 . —Locat ion of sur face-water dota si tes in the Tongue River , Powder River, Belle Fourche River, 

and Cheyenne River basins. 
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Ctiemial-quality and (or) sediment stotion 

Figure 5.—Location of surface-water data sites in the Niobrara River and Platfe River basins. 
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A Streamflow station 
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Figure 6. —Locat ion of sur foce-woter data s i tes in the Green River c " ' Bear River basins. 
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0 
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20 40 60 MILES 

Figure 7.—Locat ion of sur face-water data s i tes in the 

Snake River bas in. 
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Explanation of abbreviations and codes used in table 1. 

Purpose: B, bench-mark or long-term-trend station 
I C, current-purpose station such as ai^counting, operation j 
I forecasting, disposal, water quality, compact or 
; legal, research or special study 
I H, hydrologic station 

P, principal-stream station 
i 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: 

Gage i Equipment 

SE, 
TSP, 
RNGE, 

lent: 

section . 
township 
range 

D, digital recorder 
G, graphic recorder 
M, manometer gage 
0, observer record only 
S, staff gage 
T, pressure-transducer gage 
W, well gage 

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

Field Office: B, 
C, 

CF, 
CT, 
GR, 

I. 
M, 

Cooperator: BLM, 
j BRUC, 
I BRUM, 
j • • G E , 

i DEPD, 

r MRB, 
; • { • U S E , 

j ; USGS, 
1 . WDEQ, 

; . • [ • . • . W G F , 

• . 1 -z . WSE, 

Buffalo 
Casper 
Cheyenne Field Unit 
Contractor 
Green River 
Idaho District 
Montana District 

N, Nebraska District 
R, Riverton 
S, Wyoming State Engineer 

SD, South Dakota District 
W, Worland 
U, Utah District 

Bureau of Land Management 
Bureau of Reclamation, Upper Colorado Region 
Bureau of Reclamation, Upper Missouri Region 
Corps of Engineers 
Wyoming Department of Economic Planning and 
Development . 

Geological Survey, Missouri River Basin Program 
Utah State Engineer 
Geological Survey, Federal Program 
Wyoming Department of Environmental Quality 
Wyoming Department of Game and Fish 
Wyoming State Engineer 

Remarks:.USBR, U.S. Bureau of Reclamation 

15 



Table 1. .Surface-water stations 

STATION 
NUMBER 

STATION 
NAME 

YELLOWSTONE RIVER BASIN 

06166000 
06166S00 

•W06207S10 
*06eiesoo 
•M06220S00 

•06222700 
. *06224000 

06224500 

06225000 
«06225SOO 
«06226000 

06227600 
*0622a000 

*06228350 
06233000 
*0623SS00 

2- *06246SaO 

•»06253000 

*«06256900 
06256000 

06258900 
•06259000 

•D06260000 

06260300 
*06260400 

*»06267400 
•«06268500 

*»06270000 

06275000 
06276500 

*06278000 

06278300 

06278500 
•»06279500 

06280000 

06280300 

YELLOWSTONE LAKE AT BRIDGE BAY, VNP 
YELL0W6T0NE H AT YELLOWSTONE LAKE UUTLET, YNH 

Hie SAND COULEE AT WVOMIi^G-MONTAMA STATE LINE 
WIND RIVER NEAR UU80I3 
EAST FORK KIND RIVER NEAR UUttOlS 

CROW CREEK NEAR TIPPERARY 
BULL LAKE CREEK ABOVE BULL LAKE 

BULL LAKE NEAR LENORE 

BULL LAKE CREEK NEAR LENURE 
WIND RIVER NEAR CROWHEART 
WYOMING CANAL NEAR LENURE 

WIND RIVER NEAR KINNEAR 
WIND RIVER Al RIVERTUN 

SF LITTLE MiND R AB WASHAKIE RL NR Fl WASHAKIE 
LITTLE PUPU A6IE RIVER NEAR LANDER 
LITTLE WIND RIVER NEAR RIVERTON 
OCEAN DRAIN AT OCEAN LAKE UUTLET, WR P«V1LLI0N 

FIVEMILE CREEK NEAR SHOSHONI 

DRY CREEK NEAR BONNEVILLE 
HUOOY CREEK NEAR SHOSHONI 

BOYSEN RESERVOIR 
WIND RIVER BELUN BOYSEN RE3ERVDIK 
SOUTH FORK OML CREEK NEAR ANCHUR 

ANCHOR RESERVOIR 
SOUTH FORK OWL CREEK BELOW ANCHOR RESERVUIR 
EAST FORK NOWATER CREEK NEAR CULIER 
FIFTEENMILE CREEK NEAR WURLAND 

NOWOOD RIVER NEAR TEN SLEEP 

WOOD RIVER AT SUNSHINE 
GREYBULL RIVER AT MEETEETSE 

DRV CREEK NEAR GREYBULL 

SHELL CREEK ABOVE SHELL RESEKVUIK 

SHELL CREEK NEAR SHELL 
BIGHURN RIVER AT KANE 
NORTH FORK SHOSHONE RIVEN NEAR WAPITI 

SOUTH FORK SHOSHONE HIVEK NEAR VALLEr 

PUR
POSE 

P 
P 

CR 
C 
C 

H 
H 

C 

c 
CP 
CR 

CR 
CH 

H 
C 
CR 
C 

C 

CH 
C 

c 
CR 
CH 

c 
CR 
H 
C 

P 

CH 
CP 

C 

BCH 

CH 
CR 
CH 

UrI 

DRAINAGE 
AREA 

I0U6 
1006 

134 
232 
427 

30.2 
187 

210 

213 
1891 

-
ill94 
2309 

90.3 
125 

1904 

418 

52.6 
332 

7700 
7701 
85.5 

131 
131 
149 
518 

803 

194 
681 

23.1 

145 
15765 

221 

PERIOD 
OF 

RECORD 

19£1-
l922-?5, 
1926-
1973-
1945-
1950-57, 
1975-
1962-
1941-53, 
1966-
193«-

1918-
1945-
1941-45, 
1949-
1974-
1906-08, 
1911-
1976-
1946-
1941-
1948-53, 
1978-
1941-42, 
1948-
1965-
1949-68, 
1972-
1951-
1951-
1932, 
1939-43. 
1959-
1960-
1959-
1971-
1951-72, 
1978-
1938-43, 
1950-55, 
1972-
1945-
1897, 
1903, 
192(1-
1951-53, 
1955-60., 
1979-
1956-

1940-
1928-
1921-26, 
1979-
1956-

LOCATION 

SE 

-
32 
25 
34 

20 
2 

30 

17 
16 
17 

13 
2 

18 
27 
11 

19 

a 
34 

16 
9 

28 

26 
25 
31 
27 

27 

IS 
4 

1 

17 
9 

24 

TSP 

-
9S 

i t i H 
6N 

7N 
2N 

3N 

3N 
3N 
3N 

2N 
lb 

IS 
32N 
IS 

3N 

3eN 
4N 

5N 
5N 
43N 

43N 
43N 
46N 
47N 

47N 

47N 
48N 

52N 

53N 
5SN 

49N 

RNGE 

-
22E 
loew 
6W 

4W 
4M 

2W 

2W 
2W 
IW 

IW 
4E 

2W 
99W 
4E 

6E 

92W 
5E 

6E 
6E 

lOOW 

loow 
lOOW 
92W 
93W 

88W 

lOlW 

lOow 

8ttW 

90W 
94W 

106W 

SB 

1 
" 

D 
GN 

fiM 
OW 
GM 

GM 
DW 

GM 

DGM 
DGW 
OW 

6H 
06M 

DM 
GW 

nw 
ON 

GM 

GW 
GM 

-
DM 
GM 

-
GW 
GM 
GM 

OGM 

GM 
DGM 

DM 

GW 
GM 
GM 

nw 

H W 

p 
" ^ 

Y 

M 
M 

M 
R 
R 

R 
R 

R 

R 
R 
R 

R 
R 

R 
S 
R 
R 

R 

R 
R 

-
w 
W 

- • 
w 
w 
w 
M 

w 
s 

w 

w 
s 
w 
w 

w 

i 
i 

-
DLM 
WSE 
MRB 

MRB 
MRB 

MRB, 
BRUM 
BRUM 
BRUM 
BRUM 

WSE 
C E 

MRB 
WSE 
C E 
MRB 

BRUM 

BLM 
BRUM 

MRB 
BRUM 
MRB 

MRB 
MRB 
WSE 
BLM 

WSE 

WSE 
wSE 

BLM 

WSE 

WSE 
MRB 
WGF 

JiSGS 

REMARKS 

APR THRU UCt 

FURNISHED BY USBR 

FURNISHED BY USBR 

* Also chemical quality station 
f Also sediment station 



Table 1. Surface-water s t a t i o n s (continued) 

STATION 

NUMBER 

STATION 
NAME 

"^-YEUOWSTONERIVErBASIN -(Cbhtrriued) ~ " ~ 

06281000 

06201500 

•oieaaooo 
06284200 

•062S4400 
•062B4SO0 

*6b284a00 

•D06289100 
•06285400 

06286400 
06297480 
06297500 

*66298000 

06294500 
061005«0 
06301500 
06302000 
06303500 

*«0630S500 
06306290 
06309200 
06309260 
06309270 
06309280 
06309450 
0630946O 
06311000 
06311060 
06311400 

•06312500 

•06313000 

06313180 

*«463134fl0 
*«06313500 

06313700 
06313950 
06314000 

SOUTH FORK SHOSHONE RIVER ABOVE B U F F A L U BILL RE! 

BUFFALO BILL RESERVOIR 
SHOSHONE RIVER BELOW BUFFALO BILL RESERVOIR 
SHOSHONE RiVER AT MILLWOOD 
SHOSHONE RIVER NEAR GARLAND 
BITTER CREEK NEAR GARLAND 

WHISTLE CREEK NEAR GARLAND 

S H O S H D N E RIVER NEAR LOVELL 
SAfiF CREEK AT SIOON CANAL, NEAR DEAVER 

BIGHORN LAKE NEAR St. XAVIER, MT 
TONGUE R AT TONGUE CANYON CAMPGROUND,' NR DAYTON 
HIGHLINE DITCH NEAR DAYTUN 

TONGUE RIVER NEAR OAYTON 

WOLF CREEK AT WOLF 
EAST FORK BIG GOOSE CREEK NEAR BIG HORN 
WEST FORK BIG GOOSE CREEK NEAR BIG HURN 
BIS GOOSE CREEK NEAR SHERIDAN 
LITTLE GOOSE CREEK IN CANYQN, NEAR BIG HURN 
GOOSE CREEK BELOw SHERIDAN 
PRAIRIE 006 CREEK NEAR ACME 
MIDDLE FORK POWDER RIVER NEAR BARNUM 
BUFFALO CREEK AB N F BUFFALO CREEK, NEAR ARMINTC 
NORTH FORK BUFFALO CREEK NEAR A R M I N T U 
BUFFALO CREEK BL N F BUFFALO CREEK, NEAR AMMINTf 
BEAVER CREEK RELOW RATER CREEK, NEAR D A R N U M 
BEAVER CREEK AU wHITE P « N T H E R DITCH. NE>H BARNU^ 
NORTH FORK POWDER RIVER NEAR HAZEL ION 
N FORK POWDER RIVER bL HULL CREEK, NK H A Z E L T U N 
N FORK POWDER RIVER BL PASS CREEK, NR H A Y H W O K T H 
PnwnER RIVER NEAR KAYCEF 

SnuTH FORK POWDER RIVER NEAR KAYCEE 

DUGOUT CRFEK TRTBUTIRV N L A K MlUWtSI 

SALT CNEEK NEAK SUSSEX 
POWDER RIVER.AT SUSSEX 

DEAD HORSE CHEEK NEAR BUFFALO 
N F CRAZY M O M A N CREEK BL POLE C R E E K . N H S U F F A L U 

NORTH FORK CKt/Y WOMAN C K F E K NEAt< BUFFALO 

PUR
POSE 

P 

C 
CR 
CR 
CR 
C 

C 

CR 

c 

c 
c 
r. 

RCH 

CH 
CH 
C 
C 
CH 
C 

r 
H 
C 

r 
c 
c 
c 
BCH 

e 
TH 

r 

c 

H 

c" 
cp 

H 

cn 
rri 

DRAINAGE 
AREA 

585 

1498 
1538 
1980 
2036 

80.5 

to I 

2350 
341 

19626 
203 

-

204 

17.8 
20.1 
24.4 
120 
51.6 
392 
358 
45.? 
8.80 
8.10 

18.6 
l«.9 
24.? 
24.5 
ia.3 

ion 
9tt0 

1150 

.A 

7*9 
i090 

l3t 
43.4 
41.9 

PERIOD 
OF 

RECORD 

1903, 
1905-08. 
1921-26. 
1973-
1909-
1921-
1974-
1958-
1950-53, 
1957-60, 
1968-
1958-60, 
1968-
1966-
1958-60, 
1968-
1965-
1974-
1919-23, 
1940-
1918-29, 
1940-
1945-
1953-
1953-
1929-
1941-
1941-
1970-
1961-
1974-
1974-
1974-
1974-
1974-
1946-
1974-
1974-
1933-35, 
1938-71, 
1978-
1911, 
1938-40, 
1950-69, 
1978-
l'>7a-

197f>-

1938-4U, 
1950-57, 
1977-
1971-
1973-
10a?-4<J, 

LOCATION 

SE 

33 

12 
3 
34 
13 
7 

30 

16 
34 

18 
10 
11 

u 
4 

?8 
30 
35 
I 
15 
23 
26 
20 
17 
21 
28 
16 
21 
25 
36 
)3 

9 

)4 

8 
13 

IS 
?8 
? t 

TSP 

52N 

52N 
52N 
55N 
55N 
55N 

55N 

56N 
57 N 

6S 
56N 
56N 

56N 

55N 
53N 
54N 
55N 
5JN 
56N 
58N 
4?N 
40N 
4flN 
40N 
43N 
43« 
47N 
47N 
46i\| 
43N 

42N 

aON 

4?N 
43N 

49N 
49N 
49lY 

RNGE 

103W 

103H 
102W 
99W 
98H 
97V 

97W 

96H 
97H 

31E 
87W 
87W 

87W 

86W 
86W 
86W 
a6W 
85W 
84W 
83W 
86W 
R6W 
86W 
86N 
85W 
84W 
8SW 
8SW 
A4W 
81W 

81W 

SOW 

79W 
79W 

77W 
83M 
83W 

i i 

1 

GM 

-
OK 
GM 
GM 
DW 

GM 

GM 
GM 

-
GM 
GW 

DW 

GW 
GM 
GM 
GW 

ew 
DM 
GW 
GM 
GM 
RW 
GM 
6w 
GM 
Rw 
GM 
GM 
GW 

GM 

GW 

KM 
DliM 

GM 
GM 
GM 

11 

1 
Y 

-• 
Y 
t 
Y 
Y 

1 

Y 
Y 

-
Y 
S 

Y 

S 

s 
s 
s 
s 
Y 
Y 
Y 
Y 
Y 

» 
Y 

» 
Y 
Y 
Y 
Y 

Y 

Y 

t 
Y 

» 
» 
r 

§3 

î 

W 

• 
w 
M 
M 

w 

M 

w 
w 

-
B 
B 

B 

S 
S 
S 
S 
S 
B 
M 

c 
C 
C 

c 
c 
c 
B 
B 
B 

c 

c 

c 
c 
CT 

B 
B 
B 

g 

i 
wSE 

MRB 
BRUM 
BRUM 
MRB 
MRB 

MRB 

MRB 
MRB 

MRS 
USGS 
MSE 

WSE 

MSE 
WSE 
NSE 

wSE 
MSE 
MSE 

-
WSE 
USGS 
USGS 
USiiS 
USGS 
USbS 
WSE 
USGS 
WSE 
wDEQ 

WDED 

USGS 

USGS 
USGS 

KSE 
DEPD 
UEpn 

REMARKS 

• 

FURNISHED BY USBR 

' 

FURNISHED BY USSR 

AUXILIAHV WELL GAGE 
19/3-

* Also chemical quality station 
it Also sediment station 



Table 1. Surface-water stations (continued) 

m 

STATION 
NUMBER 

STATION 
NAME 

YELLOWSTONE RIVER BASIN CContinued) 

•4A6316400 

•«0631TOOO 
06318500 

06320000 
•V06320200 
*«06320400 

06320500 

06321000 

06321020 
06321040 
06321100 
06321500 
0632IB00 
06323000 

•06323500 

••06324000 

••06324S90 
*«0t324925 
•*0t324970 

CRAZY WOMAN CREFK AT UPPER STATION,NtAK ARVAUA 

PONDER RIVER AT ARVADA 
CLEAR CREEK NEAR BUFFALO 

ROCK CREEK NEAR BUFFALO 
CLEAR CREEK BELOW ROCK CREEK, NEAR BUFFALO 
CLEAR CREEK AT UCROSS 
SOUTH PINEY CREEK AT WILLOW PARK 

SOUTH PINEY CREEK NEAR STORY 

MEAD-COFFEEN DITCH ABOVE FISH HATCHERY, NR STORV 
MFAO-COFFEEN DITCH RELOW FISH HATCHERY, NR STORY 
8 PINEY CREEK BL M E A D - C O F F E E N DITCH. NEAR STORY 
NORTH PINEY CREEK NEAR STORY 
SPRING CREEK NEAR STORY 
PINEY CREEK AT KEARNY 

PINEY CREEK AT UCROSS 

CLEAR CREEK NEAR ARVADA 

LITTLE POWDER R BELOW CORRAL C NEAR wESTON 
LITTLE POMOER RIVER NEAR WESTON 
LITTLE POMOER RIVER ABOVE DRY CREEK, NEAR WESTO» 

CHEYENNE RIVER BASIN 

•*06364700 
••06365300 
••06365900 
••06375600 

06376100 
••06378300 
••06386000 

06392900 

06392950 
•06394000 

••06425720 
••06425780 
••06425900 
••06425950 
••06426400 
•#06426500 

06427000 
06427500 
06424500 

ANTELOPE CREEK NEAR TECKLA 
DRY FORK CHEYENNE RIVER NEAR BILL 
CHEYENNE RIVER NEAR DULL CENTER 
LITTLE THUNDER CREEK NEAR HAMPSHIRE 
BLACK THUNDER CREEK NEAR HAMPSHIRE 
LODGEPOLE CREEK NEAR HAMPSHIRE 
LANCE CREEK NEAR RIVERVIEW 

BEAVER CREEK AT MALLO CAMP, NEAR FUUK CORNERS 

STOCKADE BEAVER CREEK NEAR NEWCASTLE 
BEAVER CREEK NEAR NEWCASTLE 
BELLE FOURCHE RIVER BEL RATTLESNAKE CR, NR PINEl 
8ELLE FOURCHE RIVER ABOVE DRY CREEK, NEAR PINEY 
CABALLO CREEK AT MOUTH, NEAR PINEY 
RAVEN CREEK NEAR MOORCROFT 
DONKEY CREEK NEAR MOORCROFT 
B C L L E FOURCHE RIVER BELOW MOORCROFT 

KEYHOLE RESERVOIR NEAR MOORCROFT 
BELLE FOURCHE RIVER BELOW KEYHOLE RESFRVOTN 
COLD SPRINGS CREEK AT B U C K H O R N 

PUR
POSE 

CP 

cp 
C 

CR 
C 
C 
CR 

C 

C 

c 
c 
CH 

c 
CR 

CR 

C 

CP 
CP 
p 

CP 

c 
c 
CP 
H 
CP 
p 

C 

c 
RP 

c 
c 
CR 
CH 
CR 

c 

c 
CR 
C 

DRAINAGE 
AREA 

945 

bOSO 
120 

60.0 
322 
409 
33.6 

69.4 

_ 
-

69,5 
36.8 

-
118 

267 

1110 

204 
540 

1235 

959 
128 

1527 
234 
535 
354 

2070 

10.3 

lUT 
1320 
095 
594 
260 
76 

246 
1670 

2000 
2000 

19.0 

PERIOD 
OF 

RECORD 

1963-70, 
1977-
1919-
1894, 
1896-99, 
1917-27, 
1938-
1941-
1975-
1976-
1945-57, 
1959-
1951-71, 
1974-
1974-
1974-
1974-
1951-
1974-
1902-06, 
1910-17, 
1919-23, 
1940-
1917-23, 
1950-
1915-19, 
1928-29, 
1939-
1977-
1977-
1972-

1977-
1976-
1976-
1977-
1972-
1977-
1948-54, 
1956-
1974-

1974-
1943-
1975-
1975-
1977-
1977-
1977-
1943-70 
1975-
1952-
1951-
1974-

LOCATION 

SE 

18 

21 
6 

29 
30 
19 
24 

23 

13 
13 
13 
12 
13 
26 

18 

36 

12 
19 
13 

35 
31 
20 
33 
31 
5 
14 

4 

19 
18 
9 

25 
4 
1 

30 
24 

27 
21 
9 

TSP 

5?N 

54N 
50K 

52N 
SIN 
53N 
52N 

53N 

53N 
53N 
53N 
53N 
53N 
53N 

53N 

S7N 

52N 
54N 
57N 

4IN 
38N 
40N 
43N 
42N 
41N 
39N 

47N 

45N 
41N 
46N 
47N 
47N 
48N 
SON 
SON 

51N 
5lN 
48N 

RNGE 

77W 

77W 
82W 

83W 
81W 
SOW 
85W 

84M 

84W 
84W 
84W 
84W 
84W 
83W 

80H 

77W 

72N 
7 OH 
71W 

70W 
73W 
68W 
67N 
65W 
64W 
62W 

60W 

60W 
60W 
71W 
71W 
70W 
69W 
68W 
68W 

66W 
66W 
60W 

1 
DGM 

GM 
GM 

GW 
GW 
GM 
6W 

GM 

DW 
DM 
GM 
DW 
DW 
GW 

GM 

DM 

DGM 
DGM 
GM 

DGM 
GM 
GM 
DGM 
GM 
DGM 
6MN 

GM 

GM 
DGW 
6H 
GM 
DGM 
DGM 
DGM 
GM 

. 
GM 
GM 

H M 

f 

Y 

Y 
Y 

S 
Y 
Y 
8 

Y 

Y 
Y 
Y 
Y 
Y 
Y 

Y 

Y 

Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 

Y 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

• 
» 
Y 

"̂ o 

CT 

B 
B 

S 
B 
B 
S 

B 

B 
B 
B 
B 
B 
S 

B 

B 

CT 
CT 
C 

CT 
C 
c 
CT 
C 
CT 
t 

SD 

SO 
C 
C 
C 
CT 
CT 
CT 
C 

. 
c 
SO 

1 
USGS 

• 

MSE 
DEPD 

WSE 
USGS 
USGS 
WSE 

WSE 

uses 
USGS 
USGS 
DEPD 
USGS 
WSE 

DEPD 

DEPD 

USGS 
USGS 

WSE 

uses 
BLH 
USGS 

uses 
NSE 
uses 
BLH 

uses 
USGS 

uses 
BLM 
BLH 
USGS 
USGS 
USGS 
BLM 

HRB 
BRUM 
USGS 

REMARKS 

. 

FURNISHED BY U88R 

* Also chemical quality station 
# Also sediment station 



Table 1. Surface-water stations (continued) 

STATION 

NUMBER 

STATION 

NAME 

. . . . . „ . . . . _ , _ . _ . . _ 

CHEYENNE RIVER BASIN (Continued) 

06429905 
06430000 

•06430500 

SAND CREEK NEAR KANCH A, NEAR BEULAH 
MURRAY DITCH AT WYOMING-SOUTH DAKOTA STATE LINE 
REDMATER CR AT WYOMING-SOUTH DAKOTA STATE LINE 

NIOBRARA RIVER BASIN 

064S40Po|NIOBRARA RIVER AT WYOMING-NEBRASKA STATE LINE 

PLATTE RIVER BASIN 

06622700 
06622900 

••06623BOO 
•06625000 

••06628800 
06628900 

.•06630000 
••06630300 
••06630330 

06632400 
._ ••06634600 
<0 ••06634990 

••06635000 
•06635500 
06637750 
06638090 

••06639000 

•06640500 
: •06641500 
•06642000 

06645150 
06645160 

•06646600 
••06646780 
•06646800 

06647500 

06647890 
066479OO 
066490A0 

••06652000 

•06652700 
•06652800 
O665S5O0 

. •06656000 
06657000 

NORTH BRUSH CREEK NEAR SARATOGA 
SOUTH BRUSH CREEK NEAR SARATOGA ;-

ENCAMPMENT R AB HOG PARK CREEK, NEAR ENCAMPMENT 
ENCAMPMENT RIVER AT M O U T H , NEAR ENCAMPMENT 
SAGE CREEK NEAR SARATOGA 
PASS CREEK NEAR ELK MOUNTAIN 
N PLATTE RIVER AB SEMTNOE RESERVOIR, NR STNCLAIF 
BIG DITCH NEAR COYOTE SPRINGS 
NORTH DITCH NEAR COYOTE SPRINGS 
ROCK CREEK ABOVE KING CANYON CANAL, NR ARLINGT.Of 
LITTLE MEDICINE BOW RIVER NEAR MEDICINE bOw 
HANNA DRAW NEAR HANNA 
MEDICINE BOW R AB SFHINOE RFSEKVOIR, NEAH HANNA 
SFMTNOE RESERVOIR NEAR LEO 
ROCK CRFEK ABOVE ROCK CREEK RESFRVulK 
SWEETWATER RIVER NEAR SWEETWATER STAIION 
SWEETWATER RIVER NEAK ALCOvA 

PATHFINDER RESEPVOIR NEAR ALCOvA 
ALCOVA RESERVOIR «I ALCOvA 
NORTH P L A T T F RIVER AT ALCOVA 

SMITH CREEK ABOVE UTTFR CREEK, NtAK CASPtP 
SMITH CREEK AT OITER CRFEK, N F A B C A S P F R 
OFER CREEK BtLOW MILLAR nSSTEWAY, AT K L F W R O C R 
SAND CREEK NtAS GlENwOCK 
NORTH PLATIF.RIVER NE»R liLENnOCK 

BOX ELDER CRtFK AT BOXtl OFR 

LTTTLF BOX ELDEU CRFEK NcAK C»KFYHuBbT 
L BOX ELDER C AT L BuX ELDER CAVt, Nk C A M F T H U P S I 
LAPRELE CREEK N E A B DOUUI A S 

NOKTH PLATTF RIVER AT ORIN 

GLENOn RESERVOIR "tAK GLcNl>n 
NORTH PLATIF RIVtR "ELuW GLFNnu K F S F K V U T K 
GURNSFY RESEhVOTK N F A R R U E H N S F Y 

N O R T M P I A T J F RiVto ("tl UW R U F H N S E > nFSFHVuTH 

NORTH P L A T I F R PtI U W W M A C F N UTvFkSim, LI'M 

PUR
POSE 

C 
e 
CH 

BCH 

H 
c 

BH 
CM 
C 
CH 
CP 
c 
c 
BCH 
P 
C 
CP 
C 
CH 
P 
CP 

c 
c 
TK 

C 
C 
CM 
CH 
CM 
H -

r 
r 
r 
r>f 

c 
CK 

r 
fK 
r« 

DRAINAGE 
AREA 

267 
• • -

471 

450 

37.4 
22.8 

72.7 
265 
2b3 
91.5 

4175 
110 
2?.6 
6?.9 
963 
21.fc 

d f i t 
m n 

9.? 
849 

2327 

1U711 
Iu7b6 
1««1? 

9.91 
10.1 

213 
79,4 

liSiS 

o3.n 

7.ia 
8.47 

M". 
mflBfl 

I35«S 
liSufl 
S a P t i U 
lo2i7 
164^5 

PERIOD 
OF 

RECORD 

1976-
1954-
1929-31, 
1936-37, 
1954-

1955-

1960-
1960-74, 
1976-
1964-
1940-
1973-
1957-
1939-
1975-
1976-
1965-
1973-
1975-
1939-
1939-
1962-
1973-
1913-24, 
193«-
1909-

1938-
1904-05, 
19i4-
1974-
1974-
1461-
1977-
1950-

1946-51, 
19bI-67, 
1971-
1974-
10/4-
1919-
1A95-99, 
1017-1B, 
1924, 
195R-
1057-
1057-
I9d8-
19U0-
lOuO-

LOCATION 

SE 

5 
7 
18 

15 

8 
20 

10 
3 

32 
27 
13 
30 
19 
25 
22 
34 
34 
8 

?7 
12 
25 

?4 
24 
i; 

15 
14 
4 
5 

\ l 
32 

8 
9 
5 
17 

?« 
30 
?7 
?7 
li! 

TSP 

52N 
7N 
7N 

31N 

16N 
16N 

12N 
15N 
19N 
19N 
22N 
23N 
23N 
19N 
23N 
24N 
24N 
25N 
iON 
29N 
29N 

i9h 
30N 

30N 

ilN 
3tN 
33™ 
33N 
33.\i 

31 N 

J?w 
32N 
31h 
ilN 

< ; 9 N 

ao,, 
27iM 
i7N 
iJhM 

RNGE 

--

60W 
IE 
IE 

60W 

81W 
81M 

84W 
83W 
85W 
82W 
8bM 
83W 
83E 
79W 
78W 
81W 
8lW 
84W 

lOOW 
9bW 
«7W 

84K 
AiW 
eaw 
Taw 
7BW 
7SW 
74W 
74W 
75W 

74W 
74rt 
73W 
69W 

hb'.1 

6/W 
6bW 
6bM 
f.a*» 

g H 

H 

-1 

GM 
GM 
GM 

Dn 

Gw 
GW 

GM 
DM. 
GM 
GM 
6n 
RM 
GM 
GM 
GW 
GM 
Gw 
-
nuw 
GM 
Gw 

-
-
Dn 

GM 
DTW 

Gw 
OGM 
nw 
r.,-, 

PN 
Gh 
Rn 
OA 

nn 
-
HMW 
RM 

ii 
1 
T 

» 
Y 

Y 

Y 
S 

» 
Y 
S 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

-
Y 
Y 
S 

. 
-
» 
Y 
Y 

* 
Y 
Y 
Y 

Y 
Y 
S 
Y 

. 
Y 

-
Y 
Y 

|8 
E!| 
— -

SO 
SO 
80 

N 

CF 
S 

CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF,S 
CF 
CF 
CF 

-
R 
R 
S 

.. 
-
c 
c 
c 
c,s 
CT 
C,S 
C 

C 
C 
S 
C 

. 
C,S 
-
r,s 
C,P 

t 

i-
USGS 

WSE 
MSE 

-

wSE 
HSE 

USGS 

WSE 
BLM 
WSE 
NSE 
bLM 
BLM 
wSE 
wSt 
BLM 
wSE 
MRB 
wst 
MSE 
wst 

MRb 
MRB 
MSE 

0SG3 
USGS 
WSE 
USGS 

«SE 
nSE 

USGS 
uStiS 
nSt 
nSE 

MRO 
.iSa 
iiRb 
wSt 
wSt 

REMARKS 

' 

HVOHO BENCHMARK STA 

FuRNISHtD BY USBR 

FURNISHED BY USbR 
FURNlSHtO BY USBR 

FuRNIbHtD BY USBR 

FuRNlSHtn BY uSbH 

• ' > k -

* Also chemical quality station 
# Also sediment station 



Table 1. Surface-water stations (continued) 

STATION 
NUMBER 

STATION 
NAME 

PLATTE RIVER BASIN (Continued) 

06659500 

06659580 
06661000 

06661585 
•06662000 

06664400 
06664900 

06667060 
••06670500 

06671000 
06672SOO 

06673500 
••06674500 

jVi 06675850 
g 06676550 

06678900 

LARAMTE KlVFR ANO PIUWtE.^ CANAL NEAR WuOuS 

SAND CREEK AT COLORADO-WYOMING STATE LINE 
LITTLE LARAMIF RIVER NEAR FiLMURt 

LARAMIE RIVER NEAR BOSLFR 
LARAMIE RIVER NFAR LOOKOUT 

SYBTLLE CREEK ABOVE MULE CREEK, NEAR WHEATLAND 
BLUFGRASS CREEK NEAR WHEATLAND 

LARAMIE RIVER ABOVE NORTH LARAMIE HIVER, NR UVA 
LARAMIE RIVER NEAR FORT LARAMIE 
RAWHIDE CREEK NEAR LINGLE 
CHERRY CREEK DRAIN NEAR TORRINGTQN 

KATZER DRAIN NEAR MFNRY, NB 
NORTH PLATTE R AT WYOMING-NEBRASKA SIATF LINE 
HORSE CREEK NEAR JUHNSON RANCH, NEAR LAGRANGE 
HORSE CREEK AT WvCROSS RANCH, NEAR LAGRANGE 

BEAR CREEK AT LAGRANGE 
GREEN RIVER BASIN 

•091B8500 
09196500 
09203000 

•09205000 
09208000 

••09209400 
09210500 
09211150 
•09211200 
09212S00 

•09213SOO 

*»09214500 
••09216000 

09216050 
••09216S27 
••09218545 
••09216582 
••09216565 
••09216750 
••09217000 

09217900 

GREEN RIVER AT WARREN BRIDGE, NEAR DANIEL 
PTNE CREEK ABOVE FREMONT LAKE 
EAST FORK RIVER NEAR BIG SANDY 
NEW FORK RIVER NEAR BIG PINEY 
LABARGE CREEK NR LABARGE MEAOOwS RANGER STATION 

6REEN RIVER NEAR LABARGE 
FONTENELLE CR NR HERSCHLER RANCH, NR FONTENELLE 
FONTENELLF REStRvOlR NEAR FONTENELLE 
GREFN RIVER bFLOw FONTENEILF REStRVOlR 
BIG SANDY RIVER AT LECKIE RANCH, NEAR BIG SANOr 

BIG SANDY RIVER NEAR PARSON 

LITTLE SANDY CREEK ABOVE EOEN 
BIS SANDY RIvER SELOw EOEN 
BfG SANDY RIvER.AT GASSON BRIDGE, NEAR EDEN 
SEPARATION CREEK NEAR RINER 
BITTER CREEK NEAR BITTER CREEK 
BITTER CREEK AB SALT WELLS CREEK, NR SALT WELLS 
SALT WELLS CREEK NEAR SOUTH BAXTER 
SALT HELLS CREEK NEAR SALT WELLS 
GREEN RIVER NEAR 6RFEN RtVER 
BLACKS FORK NEAR ROBERTSON 

PUR
POSE 

CK 

C 
CM 

CR 
CR 

CH 
CR 

CP 
CR 
C 
C 

C 
CH 
C 
C 

C 

c 
BCH 
C 
P 
BCH 

CP 
CH 
C 
CR 
c 
CR 

C 
CR 
CR 
C 
c 
c 
c 
c 
CR 
H 

DRAINAGE 
AREA 

434 

29.2 
157 

1790 
2174 

194 
139 

3131 
4564 
522 
356 

45.9 
22218 

680 

468 
75.8 
79.2 

1230 
6.3 

i9lO 
15? 

42eO 
4?B0 
94.0 

322 

134 
1610 
1720 

55.3 
3M8 
836 
34.7 

526 
14000 
130 

PERIOD 
OF 

RECORD 

1912-24, 
1926-27, 
1931-
i9t;8-
1902-03, 
1911-26, 
1932-
1972-
1912-17, 
1921-27, 
1932-
1974-
1958-63, 
1968-
1973-
1915-
1928-
1931-32, 
1935-
1928-
1929-
1978-
1965-73, 
1978-
1978-

1931-
1954-
1938-
1954-
1940-42, 
1950-
1963-
1951-
1964-
1963-
1910-11, 
1939. 
1914-17, 
1920-24, 
1926-34, 
1935-
1954-
1954-
1972-
1975-
1975-
1976-
1976-
1976-
1951-
1937-39, 

LOCATION 

SE 

3b 

24 
4 

to 
27 

27 
22 

19 
28 
20 
23 

10 
4 
3b 
2a 
6 

a 
5 
7 

22 
8 

3J 
2 

?5 
31 
17 

17 

11 
31 
29 
32 
36 
2 
IS 
14 
26 
27 

TSP 

14M 

12N 
15N 

18N 
2lN 

22N 
22N 

2SN 
26N 
2SN 
24N 

23N 
23N 
19N 
20N 

19N 

35N 
35N 
31N 
30N 
29N 

26N 
24N 
24N 
24N 
30N 

27N 

26N 
24N 
23N 
20N 
ION 
19N 
14N 
19N 
18N 
3N 

RNGE 

77W 

75W 
77W 

74W 
74W 

70W 
70W 

67W 
64M 
62N 
61W 

60W 
58W 
61W 
61W 

61W 

IIIW 
lOBW 
105W 

now 
116W 

112W 
115W 

112N 
lltW 
104W 

106W 

105W 
107W 
108W 
90W 
99W 
I03W 
103H 
103W 
107W 
12E 

M H 

sl 
1 

Gn 

GW 
GM 

GM. 
GW 

GM 
GM 

GM 
GM 

ew 
GW 

RN 
GM 
GM 
6N 

GM 

GM 
DM 
DW 
DW 
GM 

DW 
GM 

. 
GM 
GM 

GW 

GM 
DW 
6M 
GM 
GM 
GM 
GM 
GM 
GW 
GM 

H M 

3 

S 
S 

Y 
S 

s 
s 
Y 
Y 
S 

s 
s 
Y 
Y 
Y 

Y 

Y 
Y 
» 
Y 
1 

Y 
1 
, 
Y 
S 

8 

98 
u" 

s 

s 
s 

s 
s 

s 
s 
C 

c 
s 
s 
s 
c 
CF 
CF 

CF 

GR 
GR 
GR 
GR 
GR 

GR 
GR 

. 
GR 
GR 

GR 

GR 
6R 
GR 
CF 
GR 
GR 
GR 
GR 
GR 
GR 

i 

i 
WSE 

WSE 
HSE 

WSE 
WSE 

WSE 
WSE 

DEPD 
WSE 
MSE 
WSE 

WSE 
USE 
USGS 
USGS 

USGS 

NSE 
USSS 
WSE 
MSE 
USGS 

WSE 
USGS 

. 
BRUC 
WSE 

wSE 

BLH 
BRUC 
BRUC 
BLM 
USGS 
BLH 
BLM 
BLM 
USGS 
USE 

REMARKS 

FURNISHED BY USBR 

1966-

• Also chemical quality station 
# Also sediment station 



Table 1. Surface-water stations (continued) 

ro 

STATION 

~: NUMBER 

STATION 
—---. — ^ - N A M E — ^ 

GREEN RIVER BASIN (Continued) 

09218500 
09220000 
09220500 

•#09222000 

••09222300 
••09222400 

09223000 
••09224700 

09228500 
•09229500 

••09235300 
•09257000 

BLACKS FORK NEAR MILLBURNE 
EAST FORK OF SMITH FORK NEAR ROBERTSON 
WEST FORK OF SMITH FORK NEAR ROBERTSON 
BLACKS FORK NEAR LYMAN 

LITTLE MUDDY CREEK NEAR GLENCOE 
MUDDY CREEK NEAR HAMPTON 
HAMS FORK BELOW POLE CREEK, NFAR FKONTIFR 
BLACKS FORK NEAR LITTLE AMERICA 
BURNT FORK NEAB BURNTFORK 
HENRYS FORK NFAR MANILA, UT 
VERMILLION CHEEK NEAR. HIAWATHA, CO 
LITTLE SNAKF RIVER NEAK OIXON 

BEAR RIVER BASIN 

10015700 
10015900 
10019500 

•10020100 
10020200 
10020300 

••10027000 

10028500 

10032000 
.10038000 
10041000 

SULPHUR CREEK ABOVE RESERVOIR, N£«R EVANSTuN 
SULPHUR CREEK BELOM RESERVOIR, NEAR bVANSTUN 
CHAPMAN CANAL AT STATE LINE, NEAR EVANSTuN 
BEAR RIVER ABOVE RESERVOIR, NEAR WuOuRUFF, UT 
WOODRUFF NARROWS RESERVOIR NEAR MOOORUFF, UT 
BEAR RIVER BELOW RESERVOIR, NFAR WOODRUFF, UI 
THIN CREEK AT SAGF 

iSFAR RIVER BELOW PIXLEY JAM, MEAN COKEvlLLt 

SMITHS FORK NEAR BORDER 
BFAR RIVER BELOW SMITHS FOHK, NFAR CUKtVllLF 
THOMAS FURK NFA» WYOMTNR-IIIAHO ST«1E LIMt 

SNAKE RIVER BASIN 

13010500 
13011000 
13011900 

•S13018300 
13018750 

•13022500 

13023000 

13025000 
•13027500 
13fl465<i0 

-
JACKSON LAKE N£«H MOK«N 
SNAKE RIVFH NFAR "ORA" 
BUFFALO FOHK AdOvF LAVA LREEK, Nt*K MOKAn 
CACHE CREFK NFAR JACKSON 
SNAKE RIVER BFLOW FLAT CKFEK '̂t«K JACKSON 
SNAKE KTVEH ABOWE HESFKVUIR, Nt»K ALPINF 

6»EYS RIVFR ABOVE KFSFkVutk, r t U t ALfINF 

SWIFT CREEK NFAR AFTO" 
SALT RIVER »bn»|F RESERVOIR, JJFAR FTN* 
GRASSY LAKE rtFAR MURAN • 

PUR
POSE 

r 
CH 
CM 
CR 

C 
C 
CH 
CR 

' CH 
CP 
C 
CP 

CH 
C 
C 
CK 
C 
CK 

r 

CK 

BCH 
C 
Cn 

C 
BCR 
H 
« h 

c« 
CK 

Tf 

CH 
CK 
C 

DRAINAGE 
AREA-

152 
53.0 
37.2 

821 

416 
9b3 
128 

3100 
52.8 

520 
196 
988 

b4.2 
b9.2 

-
75? 
784 
784 
?46 

2032 

IbS 
i447 
113 

«u7 
807 
323 
10.6 . 

<i>.<i7 
i4b5 

448 

<;7.4 
f>eO 
10.4 

PERIOD 
- OF — 
RECORD 

1939-
1939-
1939-

1937-57, 
1962-
1976-
1975-

1952-
1962-
1943-
1928-
1975-

1910-23, 
1938-

1957-
1958-
1942-
19bl-
19b5-
1961-
1943-62, 
1976-
1941-43, 
1052-5b, 
1958-
1942-
1954-
1049-

lOofl-
10o3-
1065-
196?-
1975-
1917-18, 
1937-3'i, 
1953-
1917-18. 
1937-39, 
1053-
194'-
1053-
19j0-

L O C A T I O N 

SE 

11 
5 

15 
15 

31 

18 
35 
15 
3b 
23 
15 
8 

35 
28 
3b 
?9 
32 
32 

7 

25 

3i 
2B 
IS 

18 
18 
?9 
1 
i 

34 

?9 
28 
lu 

TSP 

1 2 N 

1 2 N 

12N 
17N 

19N 
18N 
2 S N 

ISN 
3N 

12N 
12N 
12N 

14N 
14N 
17N 
17N 
18N 
18N 
2IN 

2 3i, 

27U 
2SIM 
28iM 

45N 
45iM 
4 5 N 

4ni» 
SON 

37N 

i2lM 
36N 
4 Rii 

RNGE 

117W 
115W 
116M 
113W 

116W 
113W 
117W 
109M 
IbE 

i09W 
lOOW 
90W 

119W 
119W 
121W 
120W 
120W 
120W 
119W 

12UW 

118W 
119W 

119W 

114W 
114W 
113W 
1 IbN 
llbW 

118W 

llaW 
IHW 
llbM 

M H 

w 

1 

GM 
GW 
GW 
Ow 

GM 
GM 
GM 
DW 
GM 
GM 
GM 
GM 

GM 
Dn 
GM 
RW 

-DM 
GM 

Rn 

GM 
Grt 
On 

nn 
GM 
Gn 

nuM 
Gn 

RM 

Rft 
Dn 

H M 

Y 

s 
s 
Y 

Y 
Y 
Y 
Y 
S 
Y 
Y 
S 

Y 

» 
Y 
Y 

-Y 
Y 

S 

Y 
Y 
Y 

Y 
Y 
r 
Y 
1 

Y 

a 
Y 

-

m 
S| 

GR 
S 

s 
GR 

GR 
GR 
GR 
GR 
S 
GR 
GR 
CF 

U 
U 
U 
U 
-
u 
GK 

U 

U 
II 
U 

I 
I 
I 
GH 
I 
I 

I 

S 
I 

-

1 
W 

i 

wSE 
WSE 
WSE 
BRUC 

BLH 
SLM 
USGS 
USGS 
MSE 
USGS 
BLH 
MSE 

-
-
-
-
-
bLM 

. 
-
-

-
-USGS 
-

nSt 

-
-

REMARKS 

FURNISHED BY USbR 

HYDRO BENCHMARK STA 

FURNISHED BY USBR 

* Also chemical quality station 
f Also sediment station 



45° 

ro 
Ground-water stofioo 

(Number indicates 
how nnany wells 
are represented 
by the symbol if 
more thon one.) 

4 4 c 

Figure 8.—Locotion of ground-water stations in the Yellowstone River, Clorks Forit 
Yellowstone River, and Bigtiorn River basins. 



ro 

Ground-water station 
(Number indicates 
how many wells 
are represented 
by the symbol if 
more than one. 

Figure 9. —Location of ground-water stations in ttie Tongue River, Powder River, 

Belle Fourctie River, and Ctieyenne River basins. 



ro ^ Ground-water stot ion (Number indicates 
how many wells are represented by 
the symbol if more than one.) 

Figure 10.—Location of ground-wafer stations in the Niobrora River and Platfe River basins. 



EXPLANATION 

ro 
Ol 

109° 108° 107' 

Figure I I . —Location of ground-water stations in the Green River ond Bear River basins. 



Ground-water stations 

26 



'[Explanation of abbreviations and codes used in table 2. 

Well number: The well-numbering procedure used is based on the U.S. 
j Land Grant System. The first segment of the number is 
I the township (north); the second number segment is the 
! range (west); the third number segment is the section, 
i which is followed by a first letter designating the 
I quarter section, a second letter, if shown, designating 

the quarter-quarter section, etc., (A-NE*!, B - W h , 
I C-SWJs, D-SEJ£). Well 30-108-05BCD2, for example, is in 

the SEJJ of the SWJj of the NWH; of sec. 5, T. 30 N., 
R. 108 W. The number 2 indicates it is the second well 

i 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 
I 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 used in table 2~continued 

Geologic Unit: 
111 ALVM Alluvium 211 LNCE 
111 TRRC Terrace deposits 211 MVRD 
121 NRPK North Park Formation 
121 OGLL Ogallala Formation 211 STEL 
122 ARKR Arikaree Formation 217 LKOT 
123 BRUL Brule Formation 221 SNDC 
123 WRVR White River Formation 237 SPRF 

or Group 317 FRLL 
124 LNEY Laney Shale Member of 

Green River Formation 317 MNKT 
124 WDRV Wind River Formation 331 MDSN 
124 WSTC Wasatch Formation 337 PHSP 
125 FRUN Fort Union Formation 374 FLTD 
211 ALMD Almond Formation 
211 FXHL Fox Hills Sandstone 

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. The first three characters are numeric and identify the Era, 
System, and Series of the rock unit. The next four characters are in 
alpha mnemonic code for the name of the rock-stratlgraphic unit. 

Numeric Codes for Geologic Age Identification 

Code Code 

Cenozoic 
Quaternary 
Holocene 
Pleistocene 

Tertiary 
Pliocene 
Miocene 
Oligocene 
Eocene 
Paleocene 

Mesozoic 
Cretaceous 

Upper 
Lower 

1 Jurassic 
? Upper 
; Middle 

Lower 
1 Triassic 

Upper 
1 Middle 
; Lower 

Paleozoic 
Permian 
Upper 
Lower 

100 . 
110 
111 
112 
120 
121 
122 
123 
124 
125 
200 
210 
211 

, 217 
220 
221 
224 
227 
230 
231 
234 
237 
300 
310 
311 
317 

Paleozoic—continued 
Pennsylvanian 
Upper 
Middle 
Lower 

Mississipplan 
Upper 
Lower 

Devonian 
Upper 
Middle 
Lower 

Silurian 
Upper 
Middle 
Lower 

Ordovician 
Upper 
Middle 
Lower 

Cambrian 

Upper 
, Middle 
Lower 

Precambrian 

320 
321 
324 
327 
330 
331 
337 
340 
341 
344 
347 
350 
351 
354 
357 
360 
361 
364 
367 
370 
371 
374 
377 
400 
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Explanation of abbreviations and codes used in table 2—continued 

Cooperator: CHEY, City of Cheyenne 
; USGS, Geological Survey, Federal Program 

WSE, Wyoming State Engineer 
. i • . . • ' • ' • 

Field Office: B, Buffalo 
; C, Casper 
I CF, Cheyenne Field Unit 
! CH, Cheyenne Hydrologic Surveillance Section 
: GR, Green River 
i . 0, Observer 
! P, Project Personnel 
j R, Riverton 
i SD, South Dakota District 
i • • 

Frequency of Observation: , 

; C, continuous (graphic or digital recorder) 
I M, monthly (12 visits per year) 
I . Q, quarterly (4 visits per year) 
i SA, semiannual (2 visits per year) 

A, annual (1 visit per year) 
; I, infrequent or as required 

Period |of Record: The dates given are the calendar years in which 
1 records began or ended. A record consists of 

one or more measurements during a calendar 
! year. 

Remark^: Recorder 77- indicates recorder continuous to present. 
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Table 2. Ground-water s t a t i o n s 

Ot 
O 

WELL NUMBER LAT-LONG-SEQ NO GEO- • 
LOGIC 
UNIT i 9g 

tan ^^ 
o 

ALBANY COUNTY MISSOURI RIVER BASIN 

19-07S-02COD 41iSI610S32Sb01 3I7FHLL 
I9-074-36CCA 113«2«10539030l £ U S ( E L 

CAMPBELL COUNTY MISSOURI RIVER-
1 

'I4-072-22CC 01 
46-071-09ADA01 
S0-071-21BBeOl 
50-071-27AACO1 
5O-07I-27BAAO2 
50-071-27BAU0J 
SU-071-338AC01 
SO-071-33BAC02 
50-07I-3I6AC03 
57-071-I3CCB01 

4346HJ0b2<»500I 
43S90410S231bOI 
4418lblDS243l01 
441749105221901 
44172B10S224a02 
44l7l6l0b224901 
44iS2ai0S240aai 
441628105240602 
441628105240803 
445545105210601 

124WSTC 
tllALVM 
125FHUN 
lllALVM 
125FWUN 
lllALVM 
125FKUN 
12bFKUN 
lllALVM 
lllALVM 

MSE 
MSE 

CF 
CF 

IAS IN 

MSt 
WSE 
wSt 
MSc 
MSt 
WSE 
wSt 
hSE 
HSE 
WSE 

CARBON COUNTY MISSOURI RIVER BASI 

lS-0a3-32DODOl 
17-a65-23AAC01 
20-083-288AB 
2t-089-22ADA 
23-0e5-19DBU 
2S-07a-03CCC 

411307106442601 
412610106552401 
414104106442701 
414650107254501 
415652107014201 
420936106105001 

121NHPK 
121NRPK 
121NHPK 
125FKUN 
211MVRD 
lllALVM 

WSE 
WSE 
WSE 

nst 
WSE 
NSE 

CONVERSE COUNTY MISSOURI RIVER BASI 
1 1 

32-0T1-02DAA01 
32-071-0480001 
32-071-llBABOl 
32-071-31AAA 
32-074-03BC0 
33-071-240AA01 
33-071-26DAD0t 
33-071-34AC001 
33-071-34ACD02 
33-071-34AOC01 
33-071-34BBC0I 
3S-071-23CC01 
40-068-20ACD01 
40-068-20DBA01 

424628105194201 
424631105224301 
424558105204401 
424229105242901 
424620105424201 
424902105192301 
424801105200901 
424722105214301 
424723105213602 
42472310S213001 
424734105222601 
425910105211001 
432545105024301 
432543105024401 

125FMUN 
125FRUN 
125FRUN 
123WKVH 
331MDSN 
125FRUN 
125FKUN 
125FRUN 
125FRUN 
125FRUN 
125FMUN 

lllALVM 
lllALVM 

MSt 
WSE 
WSE 
WSE 
WSE 
WSE 
HSE 
WSE 
WSE 
WSE 
wSE 
USG 
WSE 
wSE 

CROOK COUNTY MISSOURI RIVER BASI 

50-068-36AD 
51-063-23AAC 
53-065-18BAC 
S3-065-18BBD01 
53-06S-18BB002 

441620104575001 
442340104225001 
443503104425101 
4434S0104430U01 
443453104425602 

2I1LI4CE 
221SN0C 
3WMNKT 
237SPRF 
33yPHSH 

WSE 
WSt 
HSE 
WSE 
wSt 

C 
C 

c 
c 
c 
c 
c 
p 
p 

c 
< 

CF 
Cf 
CF 
CF 
Cf 
CF 

N 

C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

S P 

c 
c 

i 

M 

ii 
OCA 

SA 
SA 

SA 
C 
M 
1 
1 
I 

c 
H 
M 

c 

SA 
SA 
&A 
SA 
SA 
SA 

SA 
SA 
SA 
SA 
C 
SA 
SA 
SA 
SA 
SA 
SA 
A 
I 
I 

SA 
SA 
SA 
.SA 
SA 

PERIOD OF RECORD 

65-68,70-
66,70-

66-
75-
74-
74-
74-
74-
74-
74-
74-
75-

67-6H,70-
77-
50-
63,65-
67-t>H,7U-
66,70-

75-
75-
75-
50-56,59-
74-
75-
75-
75-
75-
75-
75-
75-
75-
75-

69-
66,75-
55,60,62-
62-
62-

NAME OF OWNER 

GIL SMITH 
U. L. S C H M I D L 

DURHAM MtAI CO. 
USGS 
USGS 
USGS 
USUS 
USGS 
uSGS 
USGS 
USGS 
USGS 

HENRV FIHCH 
L. 1-. WALCK 
STATE OF WYOMING 
BLM , 
MILLER ESTATE 

ART SIMS 

SALLIE EUKARUS 
MM RARBEN 
RATMUND bAKEK 
ART SIMS 
D.W. FUNR 
HOY JARMUN 
PHILLIPS PETROLEUM 
ROY JARMUN 

PANHANDLE EASTERN 
USGS 
USGS 

STATE OF WYOMING 
CITY HF SUNDANCE 
NATIONAL PARK SERVICE 
NATIONAL PARK SERVICE 
NATIONAL P A R K S E R V I C E 

REMARKS 

RECORDER 77-

RECORDER 74-

RECORDER 77-

kECORDER 74-

RECORDEH 75-
RECORDER 75-



Table 2. Ground-water s t a t i o n s (continued) 

Ol 

WELL NUMJER 

FREMONT COUNTY 

29-093-36DB 
30-095-31AD 
A 1-4-33DD8 
A 3-3-21ADA01 
A 3-3-21ADA02 
A 3-3-25BBB 
A 4-1-18DBC 
D i-3-07DCD 
D 1-3-29CCC 
D 1-5-llBDD 

•• D 2-1-06DDD 

GOSHEN COUNTY 

19-060-08ARa03 
19-061-02CCO 
19-061-04A8C 
19-061-04CDD02 
19-061-13BAA 
20-060-30CBB 
20-061-21DDD 
20-061-23CCC 
20-061-23DBB02 
20-06i-24CDD 
20-061-25CaC02 
20-061-25DCC 
20-061-27DDA 
20-061-30BAC 
20-061-31BCB 
20-061-31OAD 
20-061-33CCb 
23-060-lOAAC 
24-060-28CBD 
24-a61-05CBB02 
24-061-llBBB 
24-061-23CCB 
24-062-llAAA 
25-061-26DBC 
25-062-0268B 
2S-062-19AAB 
25-062-27BDC02 
25-062-31ADC 
25-063-09CCB 
26-062-1488A 
26-063-32DAC 
26-064-23CDA 
26-064-28BBB 
26-064-29ADA 

29-U61-08CDC 
29-061-26ACC 
3U-060-04UAA 
30-06u-29eBC 
3tf-062-33UCA 

LAT-LONG-SEQ NO GEO
LOGIC 
UNIT 1 

MISSOURI RIVER BASIN 

422632107540501 
42312710B132201 
430051108240901 
431326106311001 
431327108311102 
431253108284401 
431915106461501 
425900106335401 
425623108332401 
425931106151301 
425437106474101 

122ANKH 
122ARKR 
124WURV 
124MDRV 
124WURV 
124WIJRV 
124W0RV 
124WURV 
124W0RV 
lllALVM 
lllALVM 

WSE 
WSE 
WSE 
MSt 
HSE 
wSt 
MSt 
H S E 

MSE 
MSt 
M S E 

MISSOURI RIVER BASIN 
1 

413809104060203 
413616104094901 
413852104114901 
413813104115702 
413715104082701 
414023104074501 
414051104112201 
414051104100/01 
414104104091702 
414052104063001 
414017104065702 
414002104061601 
4140051041U1701 
414043104142301 
413944104144101 
413919104134101 
413917104122401 
415902104031601 
420141104051501 
420049104133402 
426426104100b01 
420204104100601 
420429104155601 
42U626104114501 
421031104170001 
420753104204701 
420640104175402 
4205481042U4601 
420900104262201 
421357104165001 
421044104203201 
421233104303401 
421216104332301 
4212U5104333U01 

422946104131001 
422734104092501 
423603104041001 
423255104062301 
423130104163401 

123enUL 
lllALVM 
11lALVM 
lllALVM 
1236RUL 
123BRUL 
lllALVM 
lllALVM 
lllALVM 
123BRUL 
lllALVM 
123BHUL 
lllTRRC 
123BKUL 
12i6KIJL 
123PKIJL 
lllALVM 
lllALVM 
lllALVh 
11lALVM 
I U T K R C 

lllALVM 
lllALVM 
lllTKHC 
lllALVM 
lllALVM 
lllALVM 
111ALVM 
11 lALV'i 
lllALVM 
11lALVM 
lllALVM 
11lALVM 
lllALVM 

12dAKKK 
ISc^AHKK 
122AKKK 
122Ar<KN 
122AKKK 

MSE 
N S E 

M S E 

WSE 
MSE 
HSE 
MSt 
MSE 
MSE 
MSt 
MSt 
MSt 
MSt 
A S E 

MSt 
MSt 
nSE 
nSt 
nSt 
MSt 
WSt 
MSt 
ASt 
tvSt 
MSt 
MSt 
WSt 
MSt 
WSt 
WSt 
USUS 
USGS 
ftSt 
nSt 

wSt 
WSt 
hSt 
MSt 
«St 

% 

R 
R 
R 
R 
R 
R 
R 
R 
R 
N 
R 

CM 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
Ch 
CH 
Ch 
CH 
CH 
CH 
C H 

CH 
CH 
CH 
CH 
CH 
CH 
CH 
Cn 
Ch 
r.M 
CH 
CH 
CH 
CH 
Ch 
Ch 
CH 
0 
0 

Ch 
CH 
CH 
CH 
CH 

M 

|s 

c 
SA 
C 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 

SA 
SA 
C 
SA 
SA 
SA 
SA 
C 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
SA 
bA 
u 
u 
u 
Gl 
u 
u 
u 
t i 
Ij 

Ij 

u 
u 
u 

u 
U 
M 

H 

bA 

L 
SA 
SA 
b» 

PERIOD OF RECORD 

74-
65,73-
51,61-
49,65-
4o-
49-
66-67,70-
66-67,70-
66-67,70-
65-67,70-
65-67,70-

•^ 

74'-
43,49-69,72-
72-
43,46-69,72-
72-
72-
70-
72-
72-
76-
72-
76-
43,49-70,72-
72-
72-
72-
72-
50-
b i -
••1-
62-
62-
62-
43,48-52,54-
62-
46-53,55-
62-
62-
4j,4a-
4b-
46-
W i -
46-
42-43,46-

"•<-3l ,7o,ys-
74-
I d -

72-
74-

NAME OF OWNER 

STATE OF WYOMING 

TETCN STUDS CORP. 
H. W. ROLAND 
H. W. ROLAND 
USbR 
USGS 
USGS 
USGS 
USGS 
I. W. SEAMANDS 

JERRY C H A M B E K L I N 

CITY OF LAGRANGE 
FRANK SANDERS 
HUGH STEMLtR 
FLURA VANDENtL 
JOHN MEItR S SUN, INC. 
CURTIS MtltR 
USGS 
CURTIS MEItR 
JOHN MtltR A SUN, INC. 
JOHN MtltR A SON, INC. 
C U K T I S MtltR 

CURTIS TtMPLIN 
JAMFS W A K P 

LOVFhCHECK LANU & CAITLE 
WARD HAY S CATTLE CO. 
fRAMK SAnOtRS . 
FRENCH IRR. OlST. 

USGS 
biLL RlNb 
USGS 
USGS 
M. W. bFK(.Y 
USGS 
LfSTtR SIRUUU 
USGS 
USGS 
EMERY tlHlGriT 
LfSltR nuf.'lFN 
JdSFfH Sr'EcKNFR 
USGS 
,4Ho-fFli ,^n. 2 
NHS 

G E K A L U S I U K M A N 

MM IMMtSOFIA 
UTin YliRK 
KIINALD PuriALAK 

REMARKS 

RECORDER 74-

RECORDtR 66-

KECOMDER 73-

RECORDER 73-

H E C O K D E P 75-



Table 2. Ground-water s t a t i o n s (continued) 

01 

WELL NUMBER 

JOHNSON COUNTY 

42-078-14DDB 
n^-oes-osoca 
49-083-27DBA02 
5I-083-10AC8 

LARAMIE COUNTY 

12-061-06CBB 
12-061-lSDDD 
12-062-07BCA 
12-062-lOBBC 
12-«lZ-13aAA 
12-062-18DDB 
t2-062-a2ABB 
12-063-15AAA02 
13-060-05CCB 
13-060-20BBC 
13-060-31AAA 
13-061-04CBC 
13-061-33CCC 
13-061-3SCCC 
13-062-0406D 
13-062-08CB001 
13-062-28BCC 
13-063-20CC002 
I3-063-270DC 
13-063-32DCC 
13-063-3SCCC 
13-064-020AC 
1S-064-23AAA 
1I-067-06BCB 
I3-06T-07DAD 
13-067-lSBBA 

13-067-16ABC 
13-067-19CAA 
13-067-27BBA 
13-06T-28BC0 
13-067-34BBA 
13-06B-018CD 
13-068-03BBA 
15-068-04ADC 

13<0«8-04C«0 
1J-068-04DCC 
t3-068-09BAC 
I3-06S-11ACC 
13-068-12CC* 
13-06e-12DCA 
13-06B-12DCC 
I3-068-I3CCC 
13-068-14BBB 
13-068-14CBD 
13-068-15CBD 
13-068-1608A 

LAT-LONG-SEQ NO GEO
LOGIC 
UNIT 

04 

1 l-l[b 

MISSOURI RIVER BASIN 
1 1 

433618106112901 
440912106512001 
441112106493S02 
442427106494001 

211LNCE 
374FLTU 
331MD3N 
124WSTC 

WSE 
KSE 
NSE 
MSE 

MISSOURI RIVER BASIN 
1 

410218104152201 
410007104105301 
41013S104220301 
410145104184101 
410100104160301 
410050104211701 
410008104181101 
410059104243202 
410703104071201 
410458104071201 
410322104071701 
410710104125801 
410234104125601 
410237104104101 
4I06S4104184301 
410646104204701 
410356104195001 
410419104274201 
410330104244501 
410237104271801 
410235104242801 
410711104302601 
410510104301401 
410738104563501 
410622104552801 
410608104S2S201 

4109S7104S34101 
410446104560501 
410420104525601 
4I0401104S40801 
410330104525801 
410731104572901 
410747104594801 
410729105001801 

410717105010101 
410707105002801 
410640105004801 
410642104581201 
410622104573501 
410623104565601 
410622104573201 
410530104574001 
410608104984901 
410S01104583901 
410537104594701 
410542105002201 

lllTRRC 
123BHUL 
lllTRRC 
lllTRRC 
lllTRRC 
lllALVM 
lllTRRC 
123BRUL 
123BWUL 
123BRUL 
123BHUL 
123BKUL 
123BRUL 
lllTRRC 
1238RUL 
I210SLL 
lllTBRC 
1210GLL 
123BRUL 
123BRUL 
123BRUL 
12106LL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 

1210GLL 
1210GLL 
1210GLL 
1210GLL 
12106LL 
1210GLL 
1210GLL 
1210GLL 

12t0eLL 
12106LL 
12106LL 
12106LL 
12106LL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 

NSE 
NSE 
NSE 
NSE 
NSE 
NSE 
NSE 
NSE 
NSE 
NSE 
WSE 
NSE 
NSE 
NSE 
MSE 
WSE 
WSE 
NSE 
MSE 
NSE 
NSE 
WSE 
NSE 
CHEY 
CHEY 
CHEY 

CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 

CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 

c 
e B 
B 

CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 

CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 

CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CM 

SA 
1 
C 
SA 

M 
M 
M 
M 
C 
H 
M 

c 
c M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 

c 
A 
A 
A 
A 

PERIOD OF RECORD 

65-
74-
74-
60-

69-
70-
77-
70-
75-
77-
52,70-
73-
69-
46,70-
40-
53,59,65,70-
70-
70-
70-
77-
70-
77-
70-
72-
71-
77-
77-
67-
63-64,67-
41-43,49-50,64-65,67-68, 

41-43,50,64-65,67-
41-42,50,64,67-
41-42,50,63,65,67-
63,67,69-
63-
63,67-
44-
44-

45-48,50-
44-48,50-
44,55,68-
69-
69-
63-64,67-
70-
42-50,69-
45-50,69-
45-
63,68,70-
63,67,69-

NAME OF OWNER 

H. B. LINCH 
MOBIL OIL 
MObIL OIL 
NIELS NIELSON 

KENNETH THOMPSON 
USGS 
MARVIN MCNALLY 

STATE ENGINEER 
FRANCIS BLAKE 
FRANK DMINNEIL 
USGS 
ELMER GLANTZ 
BERNARD MORTIZ 
N. I. YOUNG 
CLAUS PLAMBELK 
TOM PORTER 
A. M. IDE 
USGS 
PAUL MURDOCH 

I4AHK FOSTER 

USGS 
DEXTER MCGREw 
MARK FOSTER 
ART KING 
ART KING 
WARREN LIVESTOCK CO. 

WARREN LIVESTOCK CO. 
DUCK CREEK GRAZING ASSN. 
DUCK CREEK GRAZING ASSN. 
DUCK CREEK GRAZING ASSN. 
STATE OF WYOMING 
ART i JERRY KING 
CITY OF CHEYENNE 
CITY OF CHEYENNE 

CITY OF CHEYENNE 
CITY OF CHEYENNE 
ART KING 
ART KING 
CHEVRON OIL CO. 
ART Ik JERRY KING 
ART KING 
ART KING 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
ART S JERRY KING 
ART i JERRY KING 

REMARKS 

RECORDER 74-

RECORDER 75-

RECORDER 72-
BECORDER 72-

* 

RECORDER 72-



Table 2. Ground-water stations (continued) 

WELL NUMBER LAT-LONG-SEQ NO GEO
LOGIC 
UNIT 

PERIOD OF RECORD NAME OF OWNER REMARKS 

LARAMIE COUNTY MISSOURI RIVER BASIN (Continued) 

I3-068-
13-066-
13-068-
13-068-
13-068-
13-068-
13-0i8-
14-060-
14-060-
14-060-
14-061-
14-061-
14-06J-
14-061-
14-062-
14-062-
14-062-
14-063-
14-063-
14-064-
14-064-
14-064-
14-066-
14-066-
14-066-
14-066-
14-067-
14-067-
14-067-
14-067-
14-067-
14-067-
14-067-
14-067-
14-068-
14-068-
14-068-
14-068-
14-068-
14-068-
14-068-
14-068-
14-066-
14-066-
14-068' 
14-068' 
14-068' 
14-066' 
14-068' 
14-066' 
14-066-
14-066-

16060 
17CCB 
22BDC 
23BBC 
24AA0 
34ADO 
340AC 
05BCB 
lODBB 
19BDA03 
IBDDDOl 
220CC 
'23AAB 
2SCCB 
06AAC 
20CCB 
24BAB 
15AAA 
IBDDO 
OlDCB 
19BCC 
288CC 
OBBDCOl 
lOABA . 
18BBD 
21DDD 
06DAD 
07CCB 
07DCB 
18CBD 
18DDC 
198B0 
31BBD 
31D0C 
lODCD 
12DBC 
13ACB 
13CCD 
13DAb 
14A0A . 
14CAD 
14CB8 
14DCU 
23DDC 
24BD0 
240D0 
25ABB 
250DA 
26BDD 
26CBC0t 
270CC 
28BCb02 

4105341 
4105311 
4104531 
4105071 
4105061 
4103141 
4102SS1 
4102381 
4111311 
4110011 
4110221 
4109001 
4110191 
4108471 
4112461 
4109401 
4110191 
4111141 
4110251 
4112141 
4110051 
4109091 
4111521 
4112101 
4111101 
4109381 
4112311 
4111301 
4111311 
4110501 
4110341 
4110201 
4108341 
4107551 
4111241 
4111381 
4111091 
4110321 
4110451 
4111071 
4110491 
4110501 
4110351 
4109391 
4110071 
4109391 
4109321 
4106571 
4109081 
4109011 
4108481 
4109221 

05002401 
05021601 
04594401 
0458S2O1 
04563701 
04585801 
04590401 
04070601 
04041601 
04075001 
04141201 
04110701 
04094501 
04093101 
04211301 
04205501 
04160201 
04242501 
04275501 
04293301 
04355001 
04333301 
04481201 
04452001 
04492601 
04462001 
04553401 
04562701 
04555601 
04562001 
04554001 
04562701 
04562201 
04554301 
04591101 
04570501 
04571001 
04573001 
04564201 
04574901 
04562301 
04564701 
04580501 
04560101 
04571601 
04563601 
04565601 
04564401 
04561601 
04565201 
04592301 
05010402 

12106LL 
121OGLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
123BRUL 
123BRUL 
lllTRRC 
123WRVR 
123BRUL 
123BRUL 
123BRUL 
1210GLL 
121ARKR 
123BRUL 
122AKKN 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
12106LL 
1210GLL 
121QGLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
I210GLL 
1210GLL 
1210GLL 
121OGLL 
1210GLL 
I210GLL 
12I0GLL 
lllALVM 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
12I0GLL 
13I0GLL 
1210GLL 

CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
WSE 
MSE 
NSE 
WSE 
WSE 
WSt 
WSE 
HSE 
WSE 
WSE 
WSE 
wSE 
WSE 
WSE 
HSE 
WSE 
WSE 
CHEY 
WSE 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHtY 
CHEY 
CHtY 
CHEY 
CHEY 
CHtY 
CHEY 
CHtY 
CHtY 

CH 
CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
Ch 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
Cri 
CH 
CM 
CH 
CH 
CH 
Ch 
CH 
Ch 
CH 
CH 
CH 
Cn 
Ch 
Cn 

A 
A 
A 
A 
A 
A 
A 
C 
C 
M 
C 
c 
M 
M 
M 
M 
M 

c 
M 
C 
c 
M 

a 
c 
u 
u 

49-
65, 
41, 
67-
64, 
61-
41 
57-
73-
42, 
77-
75-
71-
70-
77-
59, 
7u 
77-
77-
77-
77-
77-
76-
77-
75-
76-
64 
56-
64 
56 
56-
56-
41-
64 
64-
65, 
5b-
56-
56-
56-
56-
41-
56-
40-
56-
50 
41-
41-
»< : -
I V -
4u, 
64, 

67-69,71-
42.50,64-

67-
69,71-
63-

64,70-

65.67-

65,67-

43,64,67-
65,67-
65,67-
67-

46,50-

47,49-

53,55-62,64-
42,5u-Sl,b4,70-

43,45-47,66-69,71-

42-61,63-
68-

CIIY Of CHEYENNE 
BELVOIR GRACING ASSN. 
BELVDIH GRAZING ASSN. 
BELVOIR GRAZING ASSN. 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
WARREN LIVESTOCK 
C. C. GROSS 
USGS 
DALE BOWERS 
LARAMIE CO. WELL «2 
SHERIL BROwN 
HALTER BROwN 
JAY BROWN 
ALEX PAVLICA 
JOHN BASTIAN 
MINNICK 
LARAMIE CO. HELL 43 
CLEO ROBERTSON 
HOLLtNBECK 
LARAMIE CO. WELL «9 
ROESELER «1 
HUGH LUWHAM 
LARAMIE CO. WELL »6 
SAM WFST 

JOHN BELL 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY Of CHtYENNF 
CITY OF CHEYENUE 
MARK T. COA III 
ART KING 

CITY OF 
CITY OF 
CITY Of 
CITY OF 
CITY OF 
CIIY OF 
CITY OF 
CIIY OF 
CITY OF 
CITY OF 
CITY l)F 
CITY OF 
CITY OF 
CITY Of 
CITY Of 
CIIY Of 
F K A N C I S 

CHEYENNE 
CHEYENNE 
CHEYENNE 
CHtYENNF 
CHEYENNE 
CHEYENNE 
CHtYENNF 
CHEYENNE 
CHEYENNE 
CHtYENNF 
CHtYtNNE 
CHEYENNE 
CHtYtNNE 
CHtYtNNE 
LHEYtNNE 
ChtYtNNF 
LIVESTOCK CO. 
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NECORDER 73-

RECORDER 77T 
RECORDER 75-
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RECORDER 77-

RECORDER 77-
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Table 2. Ground-water s t a t i o n s (continued) 

WELL NUMBER LAT-LONG-SEQ NO GEO
LOGIC 
UNIT 

PERIOD OF RECORD NAME OF OWNER REMARKS 

(rt 
4» 

LARAMIE COUNTY 

14-068-
14-06B-
14-068-
14-068-
14-068-
14-068' 
14-068-
14-068-
14-068-
14-066. 
14-068-
14-068-
15.060. 
15-061-
15-061-
15-062-
15-062-
15-062-
15-063-
15-063-
15-063' 
15-063-
15-066-
15-067' 
15-067-
15-069' 
15-069' 
15-069' 
15-^069' 
15-069' 
15-069' 
15-069' 
15-069' 
16-060' 
16-060' 
16«060' 

16-061-
16-061-
16-061' 
16-061' 
16-061-
16-061-
16-062' 
16-062-
16-063' 
16-064' 
16-065' 
17-060-
17-060' 
17-060' 
17-060' 
17-061' 
17-062' 

28BDA 
320DC 
33ABC 
33DCC 
34AAB 
34DB0 
34DD0 
35CAC 
35C0002 
36ACC 
36ADB 
36BCA 
18D8B 
03CCB 
2SCCC 
12DD0 
178CC 
20AAA 
18DBD 
3IBCC 
3288C 
'35CCD 
lOBAB 
'02DBA 
320BA 
'06ACA 
'09CAO 
'16ACB 
'2IDCC 
•27C0C 
'280BA 
'33ABB 
'34AAA 
>07BBB 
lOOBC 
'27ABC 

OICBA 
040BB 
OBCCB 
14680 
17AAA 
SOBBB 
'L4AAA 
'34'CCC 
26DDD02 
OSCCB 
'21DBC 
'20AOA02 
'30DAO 
33CBB 
34CBB 
'26AAC 
'20CCC 

MISSOURI RIVER BASIN (Continued) 

410921105004U01 
410759105012201 
41063610S002801 
410758105003501 
410844104590601 
410809104591901 
410755104590001 
410811104563501 
410757104582302 
410825104571001 
410833104565101 
410832104573501 
411557104074001 
411727104113901 
411348104092301 
411628104151401 
41160S10420S201 
411531104194701 
411S49104281001 
411326104285601 
4II34110427S201 
411304104240601 
411725104454601 
411750104510901 
411330104543701 
411808105094201 
411655105073501 
411621105072901 
411452105072801 
411406105063701 
4I142S105071701 
411359105072701 
411355105055401 
41222T1040B1401 
412155104040801 
411941104041401 

412312 
412250 
412147 
412126 
411136 
411952 
412134 
411811 
411903 
412238 
412015 
412542 
412429 
412343 
412346 
412456 
412507 

104092001 
104120901 
104135301 
104102909 
104125301 
104150501 
104162001 
104183501 
104231902 
104322001 
104394301 
104053202 
104064101 
104053101 
104041801 
104064501 
104133701 

1210GLL 
1210GLL 
121OGLL 
121OGLL 
1210GLL 
1210GLL 
1210GLL 
12106UL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
123BRUL 
12106LL 
123BRUL 
121OGLL 
1210GLL 
1210GLL 
12106LL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1210GLL 
1238RUL 
123BRUL 
123BRUL 
123BRUL 
123BRUL 
123BRUL 
123BRUL 
123BRUL 
1210GLL 
12106LL 
1210GLL 

1210GLL 
12106LL 
1210GLL 
1210GLL 
12106LL 
122ARKR 
1210GLL 
122ARKR 
122ARKR 
12106LL 
1210GLL 
122ARKR 
121OGLL 
1210GLL 
1210GLL 
121 OGLL 
1210GLL 

CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEf 
CHEY 
CHEt 
CHEY 
WSE 
WSE 
WSE 
HSE 
WSE 
WSE 
NSE 
MSE 
WSE 
WSE 
WSE 
MSE 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
CHEY 
MSE 
WSE 
MSE 

WSE 
WSE 
MSE 
NSE 
WSE 
NSE 
MSE 
WSE 
HSE 
WSE 
MSE 
WSE 
WSE 
WSE 
WSE 
MSE 
MSE 

CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CM 
CM 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 

CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 

A 
A 
A 
A 
A 
A 
A 
A 
C 
A 
A 
A 
M 
M 
M 
M 
M 
C 
M 
M 
M 
M 
C 
SA 

M 

M 
M 
M 
M 
C 
SA 
M 
H 
M 
M 
M 
M 
M 
C 
M 
M 

c 

64-65,67-
48-
47-
45-48,50-
40,42-
43-48,50,69-
44-46,50-
45-
69-
41-
41-61,63-
41-61,63-
71-
77-
71-
77-
77-
77-
77-
77-
77-
77-
77-
61-
42.50,53,64,67,69-
43-44,54-
42-44,54-
54-
54-
55-
54-
55-
54-
75-
76-
72-

72-73,77-
72-73,77-
77-
64,74-
77-
64-69,72-
72-
63-64,77-
77-
53,64-70,72,74-
53,64-65.77-
72-
72-
75-
72-
77-
77-

FRANCIS LIVESTOCK CO. 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
HENRY JE3SEN 
CHESTER BRUNS 
USGS 
EARL WO0LIN6TON 
MIKE PAVLICA 
LARAMIE CO. WELL «4 
ALICE PACE 

MCDOWELL 
ALEX PAVLICA 
LARAMIE CO. NELL «7 
ERVIN M. MUELLER 
WARREN LIVESTOCK CQ. 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CITY OF CHEYENNE 
CIIY OF CHEYENNE 
CITY OF CHEYENNE 
STATE ENGINEER 
DON ANDERSON PETER *2 
ANDERSON LIVESTOCK 

ORVILLE LERUHISH 
LEONARD LUNDBER6 
E. ZIMMERMAN 
WARREN ANDERSON 
LARAMIE'CO. WELL «S 
FAYE MARQUISS 
wARREN ANDERSON 
KING CATTLE CO. 
ROBERT HISROTH 
DAVID JOHNSON 

JOHN H. FREEBURG 
RICHARD R. LARSON 
STATE ENGINEER 
ED P. ANDERSON 
MIKE i BRUCE PETERSON 
LARAMIE CO. WELL «6 
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Table 2. Ground-water stations (Continued) 

WELL NUMBER LAT-LONG-SEQ NO GEO
LOGIC 
UNIT 

as 
B§ 

PERIOD OF RECORD NAME OF OWNER REMARKS 

o< 
Ol 

LARAMIE COUNTY 

17-062-26AAA 
17-062-2aBCC 
17-062-31ACC02 
17-063-26DBA02 
1B-066-31CCC 

LINCOLN COUNTY 

21-114-26BCC I 
24-112-08CBB 

LINCOLN COUNTY 

22-119-05COA 
23-119-32BDA02 
23-120-13AAC 
24-119-28ACA 

NATRONA COUNTY 

MISSOURI RIVER BASIN (Continued) 

412505104160301 
412456104470901 
412350104211002 
412433104230802 
412853104493001 

1210GLL 
1210GLL 
122ARKR 
122ARKH 
122ARKR 

NSE 
HSE 
WSE 
WSE 
USGS 

CH 
CH 
CH 
CH 
CH 

M 
M 
M 
M 
SA 

GREEN RIVER BASIN 

414619110193301 
420430110191901 

124LNEY 
124LNEY 

WSE 
WSE 

BEAR RIVER BASIN 

41544211U571601 
415552110571502 
41584911U590801 
420202110555501 

MISSOURI RIVER BASIN 

30-085-21BAB 
31-081-18AAB 
33-077-03BDC 
33-0B0-04ABB 
34-080-08CCC 
35-080-31DOD 
40-076-15AAB 

423346107014201 122ARKR WSE 
423938106350301 
425131106042801 
425147106263701 
425517106282501 
425700106262601 
432633106115201 

lllALVM 
lllALVM 
lllTRRC 
lllTRRC 
lllTRRC 
211FXHL 

NIOBRARA COUNTY MISSOURI RIVER BASIN 

31-060-15DA 
31-061-29BB 
31-062-lBOC 
32-060-
32-062-
32-062-
32-062-
32-063-
32-063-
32-064-
33-061-
33-062' 
36-062-
36-062-
40-061-

29BC 
12CCD. 
20BDD 
32BBB 
02CCC 
3366B 
240A 02 
34BDC 
290BA 
28A6 01 
28AB 02 
21BAB 

423940104031201 
423816104131501 

424323104060301 
424532104153001 
424410104195401 
424244104202U01 
424623104234601 
424232104261001 
424355104290202 

424801104203101 
430422104163201 
430422104163202 
432611104114601 

122AHKR 
122AKKR 
I22AHKR 
122AHKR 
122AKKK 
122AKKR 
12aA^KR 
122AHKK 
122ARKR 
122AHKH 
122ARKR 
122ARKR 
331MDSN 
2l7LKm 
lllALVM 

PLATTE COUNTY 

21-065-16AAA 
23-066-15DDU 
23-068-18DAU 
24-066-03DAD 
26-066-17CBC 

MISSOURI RIVER BASIN 

414755104391101 
415733104565601 
415749105022501 
420441104565601 
4223S5l0502JbOl 

53,64-70,72-
72-
77-
77-
63-

65-
66-70,72-

lllTRRC 
lllTRRC 
lllALVM 
lllTRRC 

WSE 
WSE 
HSE 
HSE 

GR 
GR 
GR 
GR 

SA 
SA 
SA 
SA 

HSE 
WSE 
WSE 
WSE 
WSE 
WSE 
WSE 

c 
c 
c 
c 
c 
c 
c 

SA 
SA 
SA 
SA 
SA 
SA 
SA 

MSt 
WSE 
wSE 
WSt 
mSt 
MSE 
MSt 
MSE 
MSt 
wSE 
wSt 
wSE 
WSE 
MSE 
HSE 

CH 
CH 
Cn 
Cn 
Ch 
CH 
C 
Cn 
CH 
Ch 
Ch 
CH 
C 
C 
Ch 

SA 
SA 
SA 
SA 
SA 
SA 
C 
SA 
SA 
SA 
SA 
SA 
L 
C 
SA 

122ARKR 
122AKKK 
122ARKK 
122AKKH 
IPiAKKR 

usts 
«st 
wSt 
MSt 
MSt 

Ch 
CH 
Cn 
CH 
Ch 

SA 
u 
U 
0 
b 

59,62-
62-
55-
62-

67-
66-' 
66-
50,65-
67-
67-
65-

62-
72-
73,75-
56,72-
72-
56,68,70-
7U-
52,59,68-
57,60-
60-
75-
67-74,76-
74-
74-
70-

72-
56-70,7c;,74-
5a-70,72-
56-70,72-
61-70,72-

STUCKGKOHEKS BANK 
GEORGE ROMSA 
LAZY JR LAND A LIVESTOCK 
LAZY JR LAND 8 LIVESTOCK 
HAROLD LEWIS 

STATE OF WYOMING 
NATIONAL PARK SERVICE 

OOYLE KNUUSE 
THURNOCK BROS. 
DOYLE KNOUSE 
HERMAN TEICHERT 

J. H. ftlSSLER 
JOHN PIERCt 
USSR 
USGS 
USGS 
TOWN OF tOGERTON 

USGS 
ROtiFRT HULMES 
GOnnAN KAA.M 
A. E. LAWSUN 
f.e-1 FREEMAN 
KOEL LARSEN 
HICHARU HFISTFK 
G. CHRISTIAN 
EARL QUIBLtY 
IBA LAMB 
STATt OF WYOMING 
DALE FALLEhTUN 
tNEHGY TRANS. CO. 
ENERGY TKANS. CO. 
USGS 

nELLuAUM 
uSaP 
USBH 
USMR 
rt. M. jOhNiOK 

RECORDER 70-
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Table 2, Ground-water s t a t i o n s (Continued) 

0> 

WELL NUMBER LAT-LONG-SEQ NO GEO
LOGIC 
UNIT 

g 
5 

SHERIDAN COUNTY MISSOURI RIVER BASIN 
i ' 1 • 

53-083-07ADC 
54-0B1-14BC02 

443450106534601 
443915106352201 

124WSTC 
124WSTC 

WSE 
WSE 

SUBLETTE COUNTY GREEN RIVER BASIN 
1 1 

28-I12-19AC01 
30-107-06DD01 
30-108-05BC002 
30-111-17ACA01 
32-I08-05BA 
3S-111-08ADB 

422348110114501 
423540109382001 
423555109445702 
423504110053001 
424624109450201 
430118110071001 

SWEETWATER COUNTY GREEN R 
_ 1 

18-I10-21DBA01 
19-095-0500 
19-099-06DCe 
20-100-25DCD 
22-105-07AA0 
25-106-27CCD 

UINTA COUNTY 

15-115-20CBA 
15-118-24BCB 
16-121-llACC 

413128109495801 
413902106070601 
413850108362501 
414035108442001 
415402109203601 
420615109265201 

124WSTC 
124WSTC 
124WSTC 
124WSTC 
lllALVM 
lllALVM 

nSE 
WSE 
MSE 
WSE 
WSE 
WSE 

VER BASIN 

lllALVM 
124M3TC 
125FRUN 
21tALM0 
124LNEY 
124LNEY 

WSE 
wSE 
WSE 
WSE 
wSE 
NSE 

GREEN RIVER BASIN 
1 

411549110243501 
411607110404201 
412249111015601 

lllTRRC 
124MSTC 
lllTRRC 

WSE 
HSE 
MSE 

WESTON COUNTY MISSOURI RIVER BASIN 
1 1 

42-066-14ADC01 
42«066-36CD0t 
4S-061-33AB 
46-061-29BAC 
46-063-09DB 
46-066-25DBB 
47-060-04A0A 
48-06S-35CBC 
48-065-3SCCB 

433710104443501 
433415104435001 
435030104110001 
435628104123401 
435840104253001 
435610104433001 
440500104034001 
44064$104365601 
440530104381001 

211FXHL 
211LNCE 
337PHSP 
337PHSP 
217LK0T 
331MDSN 
337PHSP 
337PHSP 
337PHSP 

USGS 
USGS 
WSE 
WSE 
NSE 
WSE 
WSE 
WSE 

Mtfc 

8 
B 

GR 
GR 
6R 
GR 
GK 
GR 

GR 
6H 
6R 
GR 
GR 
GR 

GR 
GR 
GR 

P 
P 
CH 
C 
C 
CH 
SD 
0 
0 

SA 
SA 

SA 
SA 
SA 
SA 
SA 
SA 

SA 
SA 
SA 
SA 
SA 
SA 

SA 
SA 
SA 

SA 
SA 
A 
SA 
Q 
A 
M 
M 
M 

PERIOD OF RECORD 

60-
60-

65-70,72-
64-66,66-
73-
65-
65-
65-

64-
^2-
63-
63-
64-
65-

57-
64-
55-

74-
76-
75-
69-
69-
62,75-
72,75-
76-
61-

NAME OF OWNER 

MR. PRATHER 
ULM SCHOOL 

BLM 
BLM 

SUBLETTE COUNTY 
JAMES BARGER 
USGS 

R. E. HOLDING 
MR. JOLLEY 
ROCK SPGS GRAZING ASSOC. 
USGS 
SHEEP CO. 
TOWN OF FARSON 

SCHOOL DISTRICT 

ELWIN SESSIONS 

TRUE OIL CO. 
SLAGLE RANCH 
CORONAOO CO. 
FARELLA BROS. 
BLACK HILLS POWER AND LIS HT 
TERRA RESOURCES 
WESTON COUNTY 
TOWN OF UPTON 
UPTON »4 

REMARKS 



• \ .y i . - . ' 

Water-quality stations 

• 37 



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. Breaks of less than a 
year are not shown. 

Location: SE, section 
TSP, township 

RNGE, range 

Cooperator: BLM, 
BRUC, 
BRUM, 
EPA, 
MRB, 
USGS, 
WD A, 
WDEQ, 

Sampling Frequency; 

Analysis Schedule: 

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, continuous (recorder) 
D, daily 
BW, biweekly 
M, monthly 
MW, monthly, except weekly during irrigation season 
MQ, monthly during summer, quarterly during winter 
Q, quarterly 

HL, high and low flow samples only 
SA, semiannual 
I, 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 

total collform,.fecal coliform, and (or) fecal 
streptococcus 

nutrient 
trace metals 
pesticides 
radiochemical 

11, biological 
12, miscellaneous 

1, 
2, 
3, 
4, 
5, 

6, 

7, 
8, 
9, 

10, 

Field Office; C, Casper 
CF, Cheyenne Field Unit 
CH, Cheyenne Hydrologic 

Surveillance Section 
CP, Cheyenne project personnel 

CT, Contractor 
GR, Green River 
R, Riverton 
W, Worland 
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Table 3. Water-quality stations 

STATION 
NUMBER 

STATION 
NAME 

DRAINAGE 
AREA 

PERIOD 
OF 

RECORD 

LOCATION 

SE TSP RNGE 
i-)g 

ANALYSIS 
SCHEDULE Wl-

REMARKS 

YELLOWSTONE RIVER BASIN 

" - ' f ' ' - . ' - ' 

'oi-'-z 

- -806207500 
«a06?075l0 
S06218500 

«a«6?2n5oo 
.8062227 00 
806224000 
306228000 

806228350 
06231000 
06235000 

806235500 
06236100 

806246500 
»806253000 

«806256900 
906259000 

806260000 

806260400 
06264700 

«an6?67iino 

I»062679ft0 
>8fl62685'>0 

06^68600 
•806270UO0 
• 06273500 

n62742?0 
06277500 

. : . . 806274000 
06279090 

«S0b27O5'l0 

0)06262000 

06?6?9no 
iObPSUlOO 
0)06264500 

CLARKS FORK "YELLOWSTUNE" RIVER N F A R BtLFPY," HI 
BIG SAND COULEE AT WYDMTNG-MUNTANA STATE LINE 
WIND 9IVER NEAR DUSOIS 

EAST FORK WIND RIVER NEAR DUBOIS 
CROW CREEK NEAR TIPPERARY 
BULL LAKE C R E F K A B U V E BULL LAKE 
WIND RIVER AT RIVERTON 

SF LITTLE WIND R »B WASHAKIE Rt «R FT wASHAKIF 
LITTLE WIND R T V E K A « 0 V £ A R A P A H U E 

BEAVER CREEK NEAR A R A P A H U F 
LITTLE MIND RIVER N F A R R I V E R I O N 
WIND RIVER A80VF RUYSEM R F S F H V U I R . NK S H U S H O N I 

OCEAN DRAIN AT OCFAN LAKE OUILtT, (,B PAViLLtUN 
FIVFMTLE CRFEK NEAR S H U S H O N I 

DRY CREEK NEAR RUNNFVILLE 
WIND RIVER BELOW "BOYSEN K F S F R V U I R 

SOUTH FORK O W L CRFEK ME«K ANCHOR 

SOUTH FORK OwL CRFEK »E1 UW A U C H O K RFiFRVUIR 
bIGHURN R I V F K AT LUCtPNF 

EAST F O P K N O W « I F R N F A " C U L T E K 

MIDDLE FORK FIFTtFNMILt tR£FK N F A R W U R L A U O 
FTfTtENMlLt C E F K H"HO WORLA«n 

B I G H U R N R I V E R AT WO^LANn 

NOwnun "IVER wt'K IFH SI.tFH 
PAINT hOCK CRFtK NEAR MnuTH, BtLuW MtJiTVTLLt 

NOwnun oiVtP AT MANntusON 
GREYBHUL PIVLR «£«« a«SIH 

DRY C R E F K N F A R R R F Y « U L I . 
SHELL C R E F K NEAP Cr<c-r'1utU 

dtG"UBN R I V F K AT KANt 

S M U S H O N F P I V E R Btl i/W " U F F A L H H I L L K ^ ^ J F U V U I K 

SHu"!HnNF PIVtP ibOV^ ^ K Y CuFtK, „ F A P CuOr 
bHoSHntiF PHItP WclK I.*KI.AWU 
oTITtO ri<Ft« "'tiK b'rti A''lu 

1154-
ti4 
232 

427 
30.2 

187 
2309 

660 
354 

19U4 
4390 

52.6 
/7ul 

as.5 

l i i 

l<to 

S I A 

l U B l O 

•'^6 

cOoO 
VllS 

SbO 

15705 

IS3» 

2156 
tin.'' 

I9b5-- -
1976-
1947-50. 
1965-

197S-
1974-
1974-
19i(7-S0, 
1953, 
1965-
197»>-
l<>b6-
1967-
1965-
1974-

1978-
19^9-51. 
1953, 
19b5-
19/6-
1953-54. 
19on-

1970-

19/4-
19b«>-

1977-

19/9-
l9b?-72, 
1970-
I96h-
l9o7-
l«bl-5i, 
1967-

lOil'-ii, 
lOo-i-
19?Q-
l^Sl, 
lObS-
l«47-53, 
lObS-«i/, 

19117-49, 
19ba-

19/a-
11/1-

19 

9S 
9S 

42N 

IS 
IS 
IS 

15N 
?N 

3«N 
SN 

43N 

43N 
44N 

H7tt 
4 7iM 

4 7 N 

4 7 N 

49|>i 

Sflri 

S I N 

b?N 

5SN 

aSu 

22E 
22E 
lOBW 

6W 
4W 
4W 
4E 

bE 

9gW 
6F 

lOOW 

lOOW 
14W 

9£W 

95W 
9iW 

93W 
RbW 
9oW 

42W 
9HW 

lOiW 

1"1W 
°hW 
° /VI 

MDA 
BLM 
WD A 
WDEQ 
WDA 
MRB 
MRB 
MRB 
WOA 

MRB 
WDA 
WUA 
WDA 
WOEU 
WDA 
MRB 
WUA 

BLM 
WOA 
WiiA 
MQFU 
WuA 
FPA 
EP« 
MRB 
B L M 

MRB 
WUA 
WuFu 
B L M 

BLM 
B L M 

B L M 

WDA 
WOA 
WuA 

WUA 
WuA 
MUA 
PLM 
WijA 

WUA 
WuEu 

WUA 
WuA 
WU» 
M K B 

WUEu 
BKIiin 
««tl 
MRB 

M 
M 
M 
M 
M 
HL 
M 
M 

H 

ft 

HL 

nL 
C 
i-l 

I 
1.5.7. 
1 
5,6 
9 
5 
5 
5 
1 

1.5 
t 
1 
I 
1.5.6 
9 
1,5 
1 

1.5 
2.3 
1 
5,6 
9 
10 
d • 

5 . 
1.5,6 
5 
1 
5,6 
l,5,b 
7,8 
l,5.b 
1,5.6 

I 
I 
I 

I 
1 
9 
1.5.6 
1 

1 

1 
9 
3 
l,5.b 
5 
2,i 
i,7 

6 SAMPLES PER YR 

# Also sediment station 
.@ Also streamflow station 



Table 5. Water-quality stations (continued) 

STATION 
NUMBER 

STATION 
• NAME 

YELLOWSTONE RIVER BASIN (Continued) 

aob'sasno 

4806285100 

806285400 

06286200 
806298000 
n62999«0 

06304500 
IOS06305500 

806306300 

806312500 

806313000 

«a063l3400 

«806313500 

«ao63i64oa 

«80631T000 

«90632Q200 

«80632P400 

8O63235O0 

«806324000 

«806324500 
»806324890 

«8nb3249?5 

«8n632497U 

WHISTLE CPEFK NFAP I A R L ' H I 

SHOSHONE BIVtR NEAR LHvFLL 

SA6E CREEK AT STOON C»NtL, Nt»H UFAVtR 

SHOSHONE RIVER AT K A M F 
TONOUF RlVEP "EAR DAYTUN 
TONRUE RIVER AT MONARCH 

LITTLE RonsE CREEK NEAR SHERIDAN 
SOOSE CREEK BFLOw SHEPItiAN 

TONGUE RIVEP AT STATE LINE, NFAR DECKER, Ml 

POWDER RiVEP NEAR KAYCEF 

SOUTH FORK POWDER RIVFR N F A R K A Y C E E 

SALT C M F E K N E A R SUSSEX 

POWDER RIVER AT SUSSEV 

CRA7Y WOMAN CREEK AT UPPER STATIUN, NEAR ARVADA 

POWDER RIVEP AT APVAUA 

CLEAN CREFK BELOW RICK CREEK, NEAR BUFFALO 

CLEAR CREEK AT IICPUSS / 

PINEY CREEK AT IICPUSS 

CLEAR CREEK NEAP ARVADA 

PnwDEP RIVER At M O O P E H E A U , M T 
L T T T L E P O W U E R R B F L O W CORRAL C N £ A K W E S T O N 

LITTLE PUMOER RIVEN NFw wFSTUN 

LTTTLF POWUER RIVER ABOVE ORY CREEK, NK hESTUN 

DRAINAGE 
AREA 

101 

2350 

341 

2969 
204 

150 
392 

1477 

9tt0 

1150 

769 

3090 

9^s 

6050 

322 

409 

267 

1110 

608A 

1210 

PERIOD 
OF 

RECORD 

19b9-*>u, 
1069-
1966-

19b».h«, 
1969-
I97fi-
19fa6-
1973-

1979-
1959-hO, 
10bl->>4, 
1967-

196';-

1968-

196B-

19b7-

1949-53, 
1977-

1966-

1946-53, 
1967-
1975-

19/5-

1975-

1050-54. 
1966-

1976-
197 5-

1976-

1975-

LOCATION 

SE 

lu 

16 

34 

6 
11 
20 

27 
IS 

33 

13 

9 

8 

13 

18 

21 

30 

19 

IB 

36 

8 
12 

19 

13 

TSP 

S-̂ N 

56N 

57N 

56N 
56N 
57 N 

ShN 
S6N 

9S 

4 3N 

42N 

42N 

43N 

52N 

54N 

SIN 

S3N 

53« 

57N 

9S 
52N 

54N 

57 N 

RNGE 

9/W 

96W 

97W 

95W 
B7W 
e4W 

BitW 
84W 

40E 

PIW 

81W 

79W 

79W 

77W 

77W 

81W 

8UW 

BOW 

77W 

48E 
72W 

70W 

TIW 

g 
§ 

u 

MRB 
MRB 
MRR 
MRB 
WUEU 
MRB 
HRB 
WDA 
WDA 
EPA 
EPA 
EPA 
WUEU 
WDA 
WDECI 
EPA 
EPA 
WDA 
WDEQ 
EPA 
EPA 
WUA 
WDEQ 
WDA 
WDECI 
WDA 
USSS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
WDA 
WOEB 
USGS 
USGS 
USGS 
USGS 

EPA 
EPA 
WDA 
EPA 
EPA 
WDA 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
FpA 
EPA 

HS 

if 

u 
M 
D 
M 
M 
U 
M 
HL 
M 
M 
H 
HL 
M 
M 
M 
M 
HL 
M 
M 
M 
HL 
M 
M 
M 
M 
M 
M 
a 
M 
M 
0 
SA 
M 
M 
U 
SA 
M 
U 
M 
U 
M 
0 

M 
HL 
M 
M 
HL 
BL 
M 
M 
U 
SA 
M 
M 
U 
SA 

M 
ML 

ANALYSIS 
SCHEDULE 

2.3 
1.7 
2,3 
1.7 
5,6 
2,3 
1,7 
9 
1 
1,4,5,6.7 
11 
6 
1.5.6.7 
I 
5,6 
4,6,7 
8 
1 
5.6 
6.7,11 
8 
1 
5,6 
1 
5,6 
1 
4,5,7 
8 
1.5.6.7 
11 
8 
10 
1.5.6.7 
11 
8 
10 
1 
5.6 
1.4,5,7 
8 
1.4,5.7 

e 
1.5,6.7 
8 • 

1 
5.6.7 
8 
9 
1.5,6,7 
il 
8 
10 
1.5.6.7 
11 
8 
10 
1.5.6.7 
tt 

3& 
SE 
h p 

CH 
CH 
CH 
CH 
CM 
CH 
CM 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CH 
CH 
CH 
CH 
CH 
CH 

CH 
CH 
CH 
CH 
CH 
CH 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CH 
CH 

REMARKS 

ONE WINTER SMPL 

ONE WINTER SMPL 

# Also sediment station 
@ Also streamflow station 



Table 3. Water-quality stations (continued) 

STATION 
NUMBER 

STATION 
NAME 

•CHEYENNE-RIVER BASIN " -- - " 

4906364700 

4806365300 
«a06365900 

«d06375600 

«8n637A300 

4806386000 

.063S6500 

806394000 

K806425720 
4806425740 
4806425900 

•806425950 

4806426400 

0806426500 

06a278'!0 
806428500 

ANTELOPE CRFEK NEAR TFCKLA 

DRY FORK CHEYENNE RIvFR N F A R BILL 
CHEYENNE. »1VER N£«H D U L L CENTER 

LTTTLF THUNDER CRFEK NEAR HAMPSHIPt 

LODGEPOLE C R E F K N F A » HAMPSHIRE 

LANCE CPEFK NFAP RlVtPVItW 

CHEYENNE PlVE» N£AR RIVFRVlEW 

BFAVER CRFEK NEAR NFrtCASTLfc 

B F L L E F O U P C H E RIVFR BL P A T T L E S M A K F C H , NR P I H F Y 

BELLE FOURCHE RTVFR ABOVE DRY CPEFK, N U K CIIMFY 
CABALLU C P E E K AT MOUTH, MEAR PlNtY 

RAVFN CREEK « F A P M U O R C K O F T 

OOnKtY CRftK M£«R MnuPCBcjFT 

BFLl t FnuPC"t HIV^K oFLnw M O U P C P U ^ I 

BFLLE KOuPCHt NIvFR A T ntVlLS I O A F R 
B F L L E FOUPCHt R AT >-Yn.Su')TM P A ' U T A bTATt L'llF 

PLATTE RIVER BASIN 

a)n662n0'lu 

»oJ0662380u 

NORTH PI.ATIF »Il/tP nt»K unhTHKATc, Cu 

E N C A M P M F N T BlVtP «b MHl, riflKK fK, NK t MC »Kt'HF,«I 

DRAINAGE 

AREA 

128 
1527 

20/0 

5270 

1320 

495 
59'l 

l*.?" 

3?dn 

M i l 

I.? . ^ 

PERIOD 
OF 

RECORD 

1977-

19/6-
107s-

1077-

1977-

1975-

1975-

19119-53, 
1967-
19/S-
19/5-
19/7-

1977-

10/7-

1975-

10b7-
19o^-

lObS-

iao7-

LOCATION 

SE 

75 

31 
20 

33 

5 

14 

25 

18 

9 
25 
4 

I 

•<o 

?4 

7 
IH 

11 

lu 

TSP 

41N 

3«N 
4 0 N 

4 3 N 

41N 

391,1 

HON 

<tlN 

46N 
4 7 N 

47N 

« S N 

SON 

SOW 

53n 
9 N 

l \ . t 

l?i« 

RNGE 

7UW 

73W 
6aw 

67W 

61IW 

62W 

6IW 

how 

7lW 
7lW 
7uW 

hHl> 

66W 

hoW 

65W 
IF 

»uw 

HUW 

1 

" 

USGS 
USGS 
USGS 
USG 6 
BLM 

uses 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
BLM 

B L M 

EPA 
FPA 
FPA 
WUA 

BLM 
BLM 

USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
USGS 
nsRa 
USGS 
IISRb 
USGS 
USfib 
FPA 
EP* 
PLM 
EPA 
•>LM 
WOA 
wot 
WOFu 
FPA 
Fr-A 
FP1 

wu« 
woFu 
WuA 
usr,b 
USGS 
IISRb 

m 
,-]W 

M 
M 
U 
SA 
M 
M 
U 
M 
M 
Q 
SA 

M 
M 
Q 
SA 

M 
U 
M 
U 
HL 
M 

-
- • 

M 

M 

U 

SA 

M 

M 

a 
SA 

M 
U 
SA 
H 
M 
M 
HL 
HL 
N 
M 
r-l 
M 
M 
HL 

M 
-M 
nl. 

Ml 
A 

ANALYSIS 
SCHEDULE 

1,5,6.7 
ll 
a 
10 
1.4,5.7.8 
1.4,5.7 
a 
1.5,6,7 
ll 
8 
10 
1,5,6,7 
11 
8 
10 
1,4,5.7 
8 
1.5.6.7 
10 
8 
1 

1.4.5.7.8 
1.4.5,7.0 
1.5.6.7 
11 
tt 
10 
1.5.6.7 
11 
tt 
10 

l,5,b,7 
11 
b 
10 
1,4,5,6,7 
ll 
1,4,5,7 
tt 

b 
1 
1 
b.b 
6,7 
11 
a 

1 
5,6 
9 
1,5,6,7 
6,9 
10 

SS 

. 0 

CT 
CT 
CT 
CT 
CH 
CH 
CH 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CH 
CH 
LH 
CH 
CH 

c 
CH 
CH 
CT 
CT 
CT 
CT 
CT 
CT 
CT 
CT 

CT 
CT 
CT 
CT 
CM 
CH 
CH 
CH 
LH 
CH 
CH 
CH 
CH 
LH 
CH 

CH 
CH 
CH 
CF 
CF 
CF 

REMARKS 

- . _ . „.-

SAMPLE WHEN FLOW . 

SAMPLE WHLN FLOW-
S A M P L E WHtM F L O W 

ONE WlNlER SMPL 

Oi»F WINIER SMHL 

# Also sediment station 
4' Also streamflow station 



Table 3. Water-quality stations (continued) 

STATION 
NUMBER 

•STATION 
NAME 

PLATTE RIVER BASIN (Continued) 

806625000 
«8O662B8fl0 
906630000 

III80663030U 

«806630330 

06630350 

4806634600 

«806h34990 

»8n6635000 

06635100 
906635500 
06636000 
06637200 

«8O6639OO0 

06639600 
06640500 
06641300 
06641500 

806642000 

06643000 
06643510 

06644045 
06644500 

#06644550 
066450O0 

8066466011 

«8066467"U 

ENCAMPMENT PlV£P AI M O U T H , N E « H £NC»MPMFnT 
SAGF CREEK NEAR SARATOGA 
NORTH PLATTE RIVER «B S F M I N O E H E S . NR SINCLAIR 

BIG OITCM NFAR COYuTt SPKINRS 

NORTH DITCH NEAR COYOTE S P R I N R S 

S F M T H O E R E S I N N PLATTE R ARM NR StMiNOF BuAf C 

LITTLE MEDICINE BOW RIVFR N E A P M L D I C I N E B O W 

HAN»k DRAW NEAR HANNA. 

M F D I C T N F ROW PIVtP ABOVF S£MIMuF R£S, wR HANnA 

SFMTNnE HE-MEDICINE BOw R ARM NR SEMIMUF Bu«1 C 
SEMTNOE RFSFRVOIR N F A P 1 L O 
NORTH PLATIF RIVER ABOVE P A T H F I N O E K K F S F R V U I K 
PATHFINDER P£ IN N P L A T T E A P M N B S A N O tP P U I H T 

S W E F T W A T E P RIVEP NEAR ALCnv« 

PATHFINDER R£ IN S W F E T W A T F R K A P M N P BlShOP PT 
PATHFINDER RESERVOIR Nt»R ALCDvA 
ALCOVA Pt AT MUUIH OF FPtMONI CANYUN. |<P A L ^ U V A 
ALcnvA RtSEPvniP AT A L C H V A 
NORTH PI.ATIF P1V£R «! ALCOv* 

B A I E S C P E F K N F A P A L C U V A 

NORTH PLATTF R IB PniSU« S P I O F K L N 9 R U O S F F G B 

NORTH PLATTF PIV£P AJ MILLS 
CASP£R CRFEK Al CASPtP 

NORTH P L A T I F RIVEP «1 C»bPtR 
NORTH PLATTF RlWtP BtLUW C A S H F K 

UF£P CKFtK BtLU'' MlLL'R •v«STtl'A». AT BufuPurn 
b«Nn C H E E K nt«h G I C M K O C K 

DRAINAGE 
AREA 

PB"; 
?63 

8134 

110 

22.6 

-
966 

21 .6 

23iR 

-
7230 
7?41 

-
2327 

-
Iu71l 

-
1U77»-

li/Rl? 

3S3 

. • -

h o K 

-
1257 4 

213 

PERIOD 
OF 

RECORD 

196S-
1972-
1960-

1974-

1976-

197?-

I9b5-

19/4-

1965-

1972-
197?-
1969-
19/2-
1064-

197?-
19/2-
19/2-
197?-
lOb-?-

1970-
10/7-

1970-
19/0-

19/1-
i93n-«;a, 

I9i7-S9, 
I9b7-

l9o7-
19/7-

LOCATION 

SE 

3 
32 
13 

30 

19 

35 

21 

34 

34 

13 
8 

34 
20 
?5 

?U 
?4 
3 

?4 
17 

1 
i 

1 
1 

4 
4 

4 
D 

TSP 

15N 
19N 
22N 

23N 

23N 

24N 

23N 

24N 

24N 

2«N 
25N 
26N 
2Rw 
29n 

29H 
20N 
20N 

SON 
3114 

31 H 
3?.. 

33,\, 

3'N 

i3,» 

331, 

i?i') 

3'IV 

RNGE 

83W 
P5W 
86W 

83W 

R3W 

B4W 

7BW 

RIW 

RlW 

R3W 
R4W 
44W 
«4W 

R7W 

R4M 
R4W 
RiW 
R3W 
R^W 

«2W 
HIW 

7'jW 
79W 

7 9W 
7BW 

75W 
74W 

g 
s 

1 

WDA 
BLM 
WDA 
WOEU 
R L M 

BLM 
PLM 
B L M 

BLM 
« L M 

MRB 
WOA 
WuA 
EPA 
EPA 
BLM 
BLM 
B L M 

WOA 
FPA 
EPA 
MRB 
MRB 
MRB 
"HB 
WUA 

WOFu 

FPA 

Fl'A 
MRP 
MRB 
MRB 
MRP 
WOA 
WOFU 
M H B 

FHA 
FPA 
EPA 
WUEu 
MRP 
MRB 
MRB 
MRB 
WUA 
WUEu 
Fp« 
F>'A 
FCA 
FHA 
Wu« 
USPS 
llsRS 
IISRb 
IISRS 

1 
&^ 

M 
M 
H 
M 
M 
U 
A 
M 
U 
A 
MQ 
HL 
M 
U 

HL 
M 
U 
A 
M 
U 
HL 
MO 
MD 
M 
MQ 
M 
M 

U 
HL 
MR 
MO 
MD 
MO 
H 
M 
M 
BW 
M 

U 
M 
MW 
M W 

A 

M W . 

M 

BM 
B W 

B W 

H 
U 

N 

« 
ij 

SA 

ANALYSIS 
SCHEDULE 

1 
1 
I 
5.6 
1.5.7 
8 
10 
1,5.7 
8 
10 
b,7,ll 
9 
1 
10 
8 
1.5.7. 
tt 
10 
I 
10 
B 
5.7.11 
5.7.11 
5 
5.7.11 
1 

5.6 

10 

tt 
5.7.11 
5.7.11 
5,7,11 
5,7,11 
1 
5,6 
5 
5,6,7 
B 
1.10 
4 
5 
5 
1 
5 
1 
4.5,6 
5,6 
1 
a 
10 
1 
1,5,b,/ 

n 
a 
10 

9£ 
E| 

CH 
CF 
CH 
CH 
CF 
CF 
CF 
CF 
CF 
CF 
CP 
CH 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CF 
CP 
CP 
CH 
CP 
CM 
CH 

LH 
CH 
LP 
CP 
CP 
CP 
CH 
CH 
CH 
C 
C 
C 
L 
C 
c 
c c 
c 
c 
c 
c 
c 
c 
c 
CT 
CT 
CT 

NU 

REMARKS 

WINTER SAMPLE 

i' Also sediment station 
@ Also streamflow station 



Table 3. Water-quality stations (continued) 

iSTATION 
NUMBER 

STATION 

NAME 

PLATTE RIVER BASIN (Continued) 

906646800 
4806652000 

06652650 

06652700 
806652BO0 

806656000 

0666010U 
06660500 
06661500 

806662000 
«806670500 

480667 4500 

806679500 

NORTH PLATE RIVEP NEAR GLtNROCK 
NORTH P L A T I F P I V £ P «T O P I N 

GLENUn RES OPPOSITE COTTUNwOUO CR ARM NP GLFNDU 

GLENUn RESERVOIR NEAR GLENoO 
NORTH PLATTE RIVER B E L U W R L F N D U R E S F R V U T R 

NORTH PLATTE RIVER B£LUW GUERNsFY RESERVOIR 

LARAMIE RIVFR AT HUWELL 
LARAMIt RIVER AT TwO RIVERS 
LTTTLF L A R A M I F RIVEP AT TWO KIVFRS 
LARAMIE RIVFR NFAP LOOKOUT 
LARAMIE N I V E K NFAR FORT LARAMIE 

NORTH PLATTF R AI W Y O M I N G - N F B P A S K A STAIE LINE 

NORTH PLATTE RIVEP AT MIICnFLI, rtE 

GREEN RIVER BASIN 

80918R500 

09192600 
809205000 

«8n9209460 

809211200 

«909214500 

' - • • . 

4809216000 

09216300 
4809216527 

4809216545 

«809216562 

4809216565 

6PEEN RIVFR AT W A P R F N BRIDGE, NEAR DANIEL 

GREFN RIVER NFAR BIG PINEY 
NFW FORK RIVER N£AR alG PINEY 
GREEN RIvER NEAR LARAPGF 

GREEN RIVFR B E L O W FONTENELLE PEStRvOIR 

LITTLE SANDY CREEK AttOvF EDEN 

BIG SANDY RIVER BELON EDEN 

GREFN RIVER AT RIG ISLAND, NEAR G P E E N RIVFR 
SEPARATION CRFEK NEAR RINFR 

BITTER CREEK NEAR BITTER CREEK 

BITTER CRFEK AB SALT WELLS CRFEK, NR SALI WFLLS 

SALT WELLS CHEEK NEAR SOUTH BAXIEP 

DRAINAGE 
AREA 

I353R 
14R8R 

-

15545 
15548 

16237 

-
1224 
376 
2174 

4495 

22218 

243u0 

468 

-
1230 
3910 

42tt0 

134 

1610 

-
55.3 

308 

R36 

-

PERIOD 
OF 

RECORD 

1960-
1966-

1972-

19/2-
1966-

1950-5B, 
1965-
1974-
1966-
1965-
1976-
1965-

19b5-

1976-

1962-64. 
1967-73. 
1974-
1967-
1965-
1963-

1967-

• 

1976-

1961-64, 
1967-

1966-
1975-

1975-

19.7S-

1975-

LOCATION 

SE 

1 7 
17 

12 

13 
30 

27 

30 
5 
6 
27 
25 

4 

33 

a 

21 
22 
33 

31 

11 

31 

26 
32 

36 

2 

15 

TSP 

33N 
3111 

29N 

29N 
29N 

27N 

17N 
17N 
17N 
21N 
26n 

23N 

33N 

35N 

30N 
30N 
26N 

24N 

26N 

24N 

2IN 
20N 

iSN 

ION 

14N 

RNGE 

74W 
69W 

6aw 

6aw 
67W 

66W 

7 3W 
74W 
74W 
.74W 
65W 

5ttH 

56W 

lliw 

HOW 
H U M 
112W 

lliw 

105W 

107H 

109W 
90M 

99W 

103W 

103W 

g 

i 
WOA 
WuA 
WOEU 
EPA 
EPA 
MRR 
WOA 
HRB 
WOA 
WOEU 
WOA 

WOEQ 
WDA 
WOA 
WoA 
WOA 
WOEU 
WOA 
WDA 
HOFQ 
WUA 

WOEU 
USGS 

WOA 
WDA 
WDA 
WDEU 
EPA 
WOA 
EPA 
EPA 
WOA 
WDEU 
EPO 
EPO 
FPA 
BLM 
BLM 
RLM 
WDA 
FPA 
EPA 
WOA 
WDA 
BLH 
B L M 

USGS 
USGS 
BLM 
RLM 
BLM 
BLM 

gB 

fee 

H 
M 
M 
Q 
HL 
MQ 
HL 
MQ 
M 
M 
M 

M 
M 
M 
ML 
M 
M 
HL 
M 
M 
HL 

M 
M 

M • 
M 
M 
M 
M 
HL 
HL 
M 
H 
H 
M 
HL 
U 
H 
U 
A 
M 
M 
HL 
HL 
M 
M 
Q 
M 
U 
M 
Q 
M 
U 

ANALYSIS 
SCHEDULE 

1 
1 
5,6 
10 
8 
5,7,11 
9 • • • 

5.7,11 
1 
5,6 
1 

1.5,6 
1 

r 9 . 

1 
5,6 
9 

i 
5,6 
9 

1.5,6 
11 

1 
1 
I 
5.6 
1.5,6.7 
9 
8 
11 
1 
5.6 
1.5.6.7 
8 
11 
1.5 
7 
8 
1 
1.5.6.7 
8 
9 
1 
1.4.5.7 
8 
1.4,5.7 
8 
1.4.5.7 
8 
1.4,5.7 
tt 

MM 
I « . | 

C 
CM 
CH 
CH 
CM 

CP 
CH 
CP 
CH 
CH 
CM 

CH 
CH 
CH 
CH 
CH 
CM 
CH 
CH 
CH 
CH 

CH 
CH 

GR 
GR 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 
CH 

1 

DNE 

INE 

REMARKS 

' ' 

WINTER. SMPL 

WINTER SMPL 

# Also sediment station 
@ Also streamflow station 



Table 3. Water-quality stations (continued) 

* > 
A 

STATION 
NUMBER 

STATION 
NAME 

• • - • -

GREEN RIVER BASIN (Continued) 

«n9?tM7« 
«80921*750 

09216810 

0«2t6SSa 

•90921TB0B 

a92t?0t0 

49221650 
a«9?220ft0 

«a092223A0 

«8«9222400 

0922405b 

»0»?24450 
«909224700 

909229SO0 

«9092}«300 

«809257000 

DPT CANYUM CKFEK NEAR SOUTH bA>TkP 
SALT MEtLS CREEK NEAR SALT WELLS 

KTLLPECKER CMEEK AT ROCK SPRINbS 

BITTER CREEK BEL LITTLE BITTER CRFEK, NR K*NDA 

eifEEh RIVER NEAR CMFbN »IVER 

6RCEM RIVER BELOW GPEFN MIVEH 

SMITHS FORK NEAR LYMAN 
BLACKS FORK NEAR LYMAN 

LITTLr MODDY CREEK NEAR SLENCOE 

MUDI>V CPEEK NEAR HAMPTON 

HAMS FURK HEAR DIAHOHDVILLE 

HAMS FORK NEAR GRANGER 
BLACKS FORK NEAR LITTLE AMERICA 

MFNRTS FORK NFAR MANILA, UT 

VERMILLION CREEK NEAR HIAWATHA, CO 

LITTLE SNAKE RIVER NEAR DlXDN 

BEAR RIVER BASIN 

810020100 

•810027000 

910039500 

BEAR RIVER ABOVE RESERVOIR. NEAR WuOoRuFf. UT 

IttlN CREEK AT SAGF 

BEAR RIVER AT BORDER 

SNAKE RIVER BASIN 

«91301B300 

«9I3022500 

913027500 

CACHE CREEK NEAR JACKSON 

SNAKE RIVFR ABOVE RESERVUIH, NEAR ALPINF 

SALT RIVER ABOVE RESERVOIR, NEAR ETNA 

DRAINAGE 
AREA 

1.69 
526 

-

-
14000 

-
821 

416 

963 

— 
670 
ilOO 

520 , 

196 

9B8 

752 

246 

2490 

10.6 

346S 

R29 

PERIOD 
OF 

RECORD 

1976-
19/5-

1975-

1975-

1951-

1973-

1974-
1962-

1975-

1975-

197 5-

1965-
1951-

1951-

1975-

1975-

196R-

1967-69, 
1975-

1965-

1965-

1965-

1965-

LOCATION 

SE 

5 
14 

26 

7 

26 

36 

12 
15 

31 

18 

36 

30 
15 

23 

15 

8 

29 

7 

15 

1 

-
28 

TSP 

14N 
19N 

19N 

18N 

I8N 

18N 

16N 
I7N 

19N 

18N 

21N 

19N 
I»N 

12N 

12N 

12N 

t7N 

21N 

14S 

4 ON 

-
36N 

RNGE 

102M 
l03M 

105W 

105M 

lOIN 

IMH 

114W 
113M 

116W 

tl3W 

1I6» 

IIIW 
t09M 

t09W 

lOOM 

90M 

120W 

119W 

46E 

116W 

-
119W 

g 

1 
RLM 
RLM 
B L M 

l»LM 
EPA 
EPA 
EPA 
EPA 

uses 
USGS 
WDEQ 
EPA 
EPA 
HOEiK 
FPA 
FPA 
WOA 
EPA 
MOEU 
BRUC 
RHUC 
HOEa 
BUM 

BLH 
8LM 
BLM 
FPA 
EPA 
MOA 
USGS 
uses 
NOEu 
NBA 
uses 
uses 
B L M 

B L M 

MOA 

HUA 
WOEU 
EPA 
EPA 

BLM 
BLM 
WDA 
USGS 
USGS 

USGS 
uses 
USES 
WDA 
>.'OEli 
WOA 

kiuEU 
WuA 

II 
i| 
H 
H 
U 
U 
M 
HL 
M 
HL 

0 
M 
M 
H 
HL 
H 
H 
ML 
ML 
M 
H 
0 
H 
M 

M 
b 
M 
ML 
M 
D 
H 
M 
HL 
D 
M 

U 
H 

M 
M 
H 
HL 
M 
Ct 
ML 
M 

u 

M 
HL 
A 
H 
M 
M 
H 
ML 

ANALYSIS 
SCHEDULE 

S 
1.4.5.7 
a 
2,3 
1,5,6.1 
8 
1.5.6.7 
8 
2.3 
t 
S.6 
1.5.6.7 
S 
1.5,6 
1.4.5.6.7 
8 
9 
11 
1.5,6 
2,3 
1,5,6 
5.6 
l.4,5,T 
B 
I.«,S,7 
B 
1,4.5,6,7 
B 
1 
2,3 
1 
5.6 
9 
2,3 
1 
1.4.5.7 
B 
1 

1 
5,6 
1,5,6,7 
8 
1,4.5,7 
a 
9 
9 
2.3 

1.5.6.7 
• .9 
10 

1 
5.6 
1 
5.6 
9 

38 

GR 
CM 
CH 
6R 
CH 
CM 
CH 
CH 
CM 
CH 
CH 
CM 
CM 
CH 
CH 
CH 
CH 
CH 

CH 
CH 
CH 
CH 
CH 
CM 
CH 
CM 
CH 
CH 
CM 
CM 
CH 
CH 
CH 
6R 
GR 
CH 
CH 
CF 

CH 
CH 
CM 
CM 
CH 
CM 
CH 
CH 
CH 

GR 
GR 
GR 
CH 
CH 
CH 
CH 
CH 

REMARKS 

ONE MINTEM SMPL 

^ Also sediment station 
@ Also streamflow station 
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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 
0, 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 additional 
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. 
2, 0.062mm sieve analysis. 
3, particle-size distribution. 
4, all of the above. 

46 



Explanation of abbreviations and codes used in table 4.—Continued 

Laboratory: W, Worland 

Cooperator: BLM, Bureau of Land Management 
- [ . BRUM, Bureau of Reclamation, Upper Missouri Region 
I MRB, Geological Survey, Missouri River Basin Program 
j USGS, Geological Survey, Federal Program 

WSE, Wyoming.State Engineer 

Field Office: B, Buffalo 
C, Casper 

CF, Cheyenne Field Unit 
CH, Cheyenne Hydrologic 

Surveillance Section 

CT,, Contractor 
GR, Green River 
R, Riverton 
W, Worland 

(• 
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M j n n j a v j w t t i 3 a 3 a a i i M u w ^u t s t i 9 » 3 
311 lA iNN0M a * i M D|l3a3 AaO 

I M O H S O H B X f l M a l i N j i l l M i i A l i 
NllMUW f N ' M o f g l i A l O l u l l d M u l i * 1»«l»3 flNlnOAM 

3aON31 a « i M 1 l N v 3 Sfi lnOAM 
laViMnOaS a»3N a3Ata UNIM 

gluann MV3N aSAla U M I * xaOi i«»3 
3 N l t i l r i v VMlrlMnH'"jMiWu«M IV a i l l l O S ( iNtO 91f l 

(»16»Zli9U«» 
Se6»?l9U(»» 
0b«»? t90» i» 

0 u r t » ? l 9 0 » » 
OU6U? i90^» 
'IU?(l2k9u«>» 

A « ' l l t t 4 0 ^ * 
A « » 9 l l 9 u e » 

0 0 S t t k 4 « « > * 

oo»tU9oe» 
AuShOt90(>« 
9oi&8<;9ve* 

«»S6l29a«>* 

o(ifloi«9oe» 

0 0 « l * 9 i 9 0 ^ » 
0 t t619«9g« 
0 u • I 9 ^ 9 o P • 
0 « 6 9 S £ 4 o « * 

o«Oi;S«9o»» 
I ) 0 « l 2 e 9 0 
0009?89 l )« 
OOS&Z«90P 
ilU<;«S29u«« 

aisio«9oc» 

Ntsvfl DaAiti aNOXSMonaA 

aHVN 
NOUVXS 

HaawnN 
MOIiVlS 

ta 

s u o t j e i s juduitpeg '» a t q e i 



Table 4. Sediment stations (continued) 

4* 
U) 

.STATION 
NUMBER , 

STATION 
NAME 

PLATTE RIVER BASIN (Continued) 

•3066303^0 
*aa66346nO 
*a0663«990 
•306635040 
•306639040 
•06644550 

•306646740 
•3066S2000 

•306656000 
306657040 

•306670540 
•306674540 

UOHIH bITCH NEAR CUYuTE S P K I N R S 
LITTLF MEDICINE aON ftlvFR Nl:«l> MtDiriNt bOx 
HANNA 0 4 A M N E A H H A N N A 

MEOICINE BOW » AB SFMINOE fcESFRVOlM. NfcAH HAMNA 
8MEETMATE4 RIVEP NEAR ALCOVA 
NORTH PLATTE RIVEU AT CASPER 
SANn CREEK NEAR GLENROCI' 
NOHTM PLATIF R|VER AI URIN 

NORTH PLATTF RIVE" PELUM G U E K M S F Y M F S F H V U I R 
NOSTM PLATTE RIV£R BELOW W M A L F N D I V F K S I O N O A M 
LARAMIE R I V E H NFAR FuRT LAMAMTt 
NORTH PLATIF RIVtR At W V O M I N G - N E O R A S K A ST LINF 

GREEN RIVER BASIN 

• 309?09itno 
3a9?lllS40 

•309214540 
•349?16040 
•309?165?7 
•349216545 
•349216562 
• «|4921656S 
•3492165T8 
•3fl9?1675U 
•349217040 
•34922200U 
•349222JO0 
•3492224nO 
• 492244"iU 

•309224700 
•309235300 
•309257000 

6REFN RlVEK NFAR LABARGF 
BIG SAN4* HIKER NEAR F A R S O N 
L T T T L E S A N D Y C R E E K A B O V F fuEN 

Ble aANDt MIVFR aELOM EOEN 
SEPARATION CREEK NEAR RIJ^FK 
BITTER CREEK NEAR BITTER tMFEK 
bITTtR CREEK ABOVE *SALI xELLS CR. MR SALT nFLLti 
SALT WELLS C K E E K NEAR 4 0 U T H a'xTcR 
DRY CANYON Nt«k bOUTh B»XTt» 
SALT HELLS CMFtK NtAR S » L T Wtl L S 
6REFN R T V F K NEAR EKFEN RIUfcR 
BLACKS FURK U F A R L » M A N 

LITTLE MyPUY CKFEK NtAK ULtNCOt 
MHOOT C R E E A W F A R H A M K T O W 

HAMS FORK NFAR GRAftlRtR 
BLACKS FORK IMEAB LJTTl.t AMtRlCA 
VFrtMILLTON C H E E K M E « K MlAWATrtA, CO 

LTTTLF SN«KF RIVER NEAR O I X O N 

BEAR RIVER BASIN 

•31UA27unO 
•310439SO0 

1W1M CRFtK »I S»GF 
BEAR RIVER AT dHnntR 

SNAKE RIVER BASIN 

•313014300 C»CHt C R E F K « F A » J A C K S U N 

DRAINAGE 
AREA 
M I ' 

22.6 
96B 
21.6 

2338 
2327 

- • 

79.9 
14««4 

16237 
1b425 
4495 

22214 

iOlO 
322 
134 

1610 
55.3 

3UA 
436 
3«.T 
3.69 

526 
Kinun 

'*2l 
416 
961 
670 

ilUO 
196 
96A 

2«6 
2ii><n 

10.6 

PERIOD 
OF 

RECORD 

1976-
1971-
197 4-
1971-
1974-
1971-
1977-
1971-

1979-
1979-
1971-
1971-

19/4-
1971-
1075-
1971-
1975-
1976-
1976-
1975-
lO/h-
i t l b r 
1951-
I'/l-
19/6-
19/f.-
19/1-
1907-
1076-
10/1-

i l / i - , -
1069, 
1979-

lObA- -

LOCATION 

SE 

19 
22 
34 
34 
25 
4 
5 

17 

27 
12 
25 
4 

33 
17 
11 
31 
32 
36 
2 

lb 
5 

14 
26 
15 
31 
16 
3U 
lb 
15 
6 

/ 
IS 

1 

TSP 

23N 
23N 
24N 
24N 
29N 
33N 
33N 
31N 

27N 
26N 
2 6 M 

23N 

26N 
27N 
26N 
2'IN 
2'>N 
IBN 
19N 
lin. 

14N 
l ^U 
\ f » 
ITN 
ION 
lAlM 

lOW 
lAh 
12.V, 

l ? N 

21 N 

lis 

•tOiM 

RNGE 

8iW 
76W 
41W 
41 W 
R7W 
79W 
IUM 
69M 

66W 
65W 
65W 

5aw 

lliw 
lObW 
l05W 
107H 
9UW 
99W 

injw 
lOlW 
102W 
103W 
107W 
11i« 
lib" 
1131* 
n i K i 
109W 
iPoW 
9ul» 

lt9W 
"oF 

lloU 

gg 

1 
H 
H 
H 
H 
H 
H 
H 
H 

n 
n 
n 
H 
H 

H 
H 
H 
H 
P 
S 
H 
P 
HS 
H 

n 
H 
H 
H 
H 
H 
H 
H 

H 
H 

H 

fX4U 

3 

s 

3 
3 

3 

-

3 

i 
M 
N 
M 
M 
It 

* 
N 
A 
N 
M 
w 
in 

w 

N 
4 

« 
4 
w 
n 
A 
N 
M 
n 
N 
A 
A 
W 
W 
n 
A 
A 

A 
A 

A 

s 

BLM 
WSE 
BLM 
HSE 
nSE 
NSE 
USGS 
ASE 
A S E 

MSE 
WSt 
wSE 
WSE 

«st 
NSE 
BLM 
WSE 
BLM 
USGS 
BLM 
BLM 
bLM 
BLM 
uSGS 
USGS 
bLM 
bLM . 
N S E 

nSt 
bLM 
ASt 

BLM 
USGS 

USbS 

o 

CF 
CF 
CF 
CF 
C 
C 

ct C 
CH 
CM 
CH 
C 
C 

GR 
S H 

GR 

ex 
CF 
G K 

G K 

G K 

R K 

G K 

GR 
GH 
GR 
Grt 
Cri 
G K 

GR 
CF 

G K 

CM 

GK 

1,3 
4 
1.3 
4 
1.3 
1,3 
1,3 
1.3 
1.3 
1.3 
1,3 
1,3 
1.3 

1.3 
1.3 
1.3 
1,3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
1.3 
4 
1.3 
1.3 

1.3 
1.2 

1.3 

REMARKS 

• • 

SEASONAL 
SEASONAL 
SEASONAL 

• 

* Also chemical-quality station 
e Also streamflow station 
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Explanation of abbreviations and codes used in table 5. 

Location: SE, section 
TSP, township 

i RNGE, range 
I . ' • • - • 

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. 

Gage Equipment: CSI, crest-stage indicator 
S-R, stage-rainfall recorder 

Field Office: B, Buffalo 
C, Casper 

', CF, Cheyenne Field Unit . 
I GR, Green River 
I R, Riverton 

W, Worland 

Cooperator: BLM, Bureau of Land Management . 
i WHD, Wyoming Highway Department 

51. 



Table 5. Peak-flow partial-record stations (continued) 

Ul 

STATION 
NUMBER 

STATION 
NAME 

CHEYENNE RIVER BASIN 

06379640 

06382200 

46385400 
06387500 
06384840 
06426195 
0642T700 
46424140 
06<29300 

BOX CREEK NEAR RILL 

PRITCHARO U R A M N E A R L ' N C E CREEK 

cnTTONNOon C R E E K AF H A T C R E E K 
TURNER CHEEK N£AK O S A G E 

BLACKTAIL CREEK TRIBUTARY HEAR NEWCASTLE 
OONKEY CMEEK TRIB ABOVE RESERVOIR, N£AR GILLtTTF 
INYAN KARA CREEK NEAR UPTON 
BELLE FOORCHE RIVFR TRIBUTARY wO 2 NEAK MIILFIT 
OGOFN CREEK NEAR SUNDANCE 

PLATTE RIVER BASIN 

06629150 
06629200 
06629800 
06630200 

06631150 

06634240 
06634300 
06634910 

06637550 

06634300 
06638350 
46641400 
06642700 
06642760 
06643300 
06644840 

06646TOO 
06648780 

06649440 
06651840 

06652440 

46661580 
06668040 

06670140 
06670945 
06675300 
06761440 
46762600 

COAL RANK ORAM TRIBUTARY NEAR HALCuTT 
COAL RANK ORAM TRIBUTARY NO 2 NEAR MALCQIT 
COAL CREEK NEAR RAWLINS 
BIG OITCM TRIBUTARY NEAR HANNA 

THIRD SAND CREEK NEAK MEDICINE ROM 

SHEEP CREEK NEAR MARSHALL 
SHEEP cRtfK NEAR MEOICINE BOH 
MEOTCINE BOM RIVER TMIBUIAMY NtAK HANMA 

SWEETWATER RIVER NEAR SOUTH PASS CfTY 

WEST FORK CROOKS CREEK NEAR JEFFREY CIIY 
COAL CREEK NEAR MUDDY GAP 
BEAR SPRINGS CREEK NEAR ALCOVA 
LANN CREEK NEAR ALCOVA 
STINKING CREEK NEAR ALCOVA 
COAL CHEEK NEAR GOOSE £G6 
MCKEN7IE DRAH TRIBUTARY NEAR CASPER 

EAST PORK DRY CREEK TRIBUTARY NEAR CLENRUCK 
SAGE CREEK TRIBUTARY NEAR ORPHA 

NORTH PLATTF RIVER TRIBUTARY NEAR UOUGLAS 
SAND CREEK NEAR ORIN 

WATSON DKAH NEAR LUST SPRINGS 

SEVENMILE CHECK NEAR CtNTFNNIAL 
RABBIT CREEK NEAR wHEATLANu 

LARAMIE RIVER TRIBUTARY NFAR GUEKNSFY 
DRY RAMHIDE CREFK NEAR LINGLE 
HORSE CREEK TRIBUTARY NEAR LITTLE BEAR 
LOOKEPOLE CREEK TRIBUTARY NFAR PlNt BLUFf.S 
LODGEPOLE CREEK IRIRUTARr NO 2 NEAR ALBIw 

DRAINAGE 
AREA 
MI' 

112 

5.1 

14.5 
97.4 

.25 

.2 
96.5 
14.2 
4.42 

3.65 
2.41 
7.32 
7.42 

10.8 

61.0 
171 

3.01 

177 

11.6 
6.Ob 
9.31 
11.5 
117 
5.39 
2.02 

2.60 
1.34 

4^53 
27.8 

6.95 

11.2 
1.3 

1.97 
24 
4.1b 
.a4 

5.69 

LOCATION 

SE 

9 

4 

12 
26 
16 
29 
17 
5 
30 

3 
4 

30 
21 

29 

30 
19 
55 

28 

31 
a 
30 
4 
34 
27 
12 

26 
18 

5 
11 

12 

11 
22 

7 
21 
10 
21 
2B 

TSP 

36N 

37N 

34N 
a7N 
<I4N 
50N 
49N 
S«N 
52N 

2UN 
20N 
21N 
22N 

21M 

27N 
25N 
2<iN 

2BN 

28N 
27N 
30N 
29N 
30N 
32N 
36N 

33M 
35N 

31M 
31N 

32N 

17N 
26N 

2SN 
27N 
17N 
IbN 
IbN 

RNGE 

70w 

65A 

63A 
64M 
61M 
71i« 
63H 
b«w 
62A 

a3w 
83M 
87« 
BlM 

79H 

75M 
76M 
8IW 

lOlH 

92M 
69A 
tt2H 
BOM 
BOM 
81W 
74M 

75M 
73H 

71W 
74M 

6Sn 

77M 
70M 

65W 
62n 
b7n 
60N 
60W 

PERIOD 
OF 

RECORD 

1956-58, 
1959, 
lOfel-
1964-72, 

1972-
1972-
1959-
196«-
1«70-
1959-
19b2-
1962-65, 

1965-72, 

1972-

1962-
1962-
1959-
1959-70, 
1970-72, 
1972-
1965-73, 
1973-
1961-
1961-
1965-73. 
1973-
1958-73. 
1974-

1961-
1961-
1964-
1961-

1961-
1960-
1965-73, 
1973-
1961-
1965-73, 
1973-
1961-
1955, 
1061-

1964-7U, 
1970-72, 
1972-
1962-
1965-72, 
1972-
1971-
1969-

1961-
1964-
1960-

W H 

' i 

CSI 
S-H 
CSI 
CSI 
CSI 
CSI 
CSI 
CSI 
CSI 
CSI 
S-R 
CST 

CSI 
CSI 
CSI 
CSI 
S-R 
CSI 
S-R 
CSI 
CSI 
CSI 
8-R 
CSI 

CSI 
CSI 
CSI 
CSI 
CSI 
CSI 
CSI 
S-R 

CSI 
CSI 
S-H 

CSI 
CSI 

CSI 

c i i 
S-H 
CSI 
CSI 
S-R 
CSI 
CSI 
est 
CSI 
CSI 
CSI 

8 

1 

C 

c 
c 
c 
c 
c 
c 
c 

c 

CF 
CF 
CF 

CF 

CF 
CF 
CF 

CF 

R 
R 
R 

c 
C 
c 
c 
c 
c 
c 
c 
c 

c 
CF 

C 
C 
c 
CF 
CF 
CF 

(A 

i 

WHD 

MHO 
MHO 
MHO 
WHO 
WHO 
WHO 
MHD 

WHU 

NHU 
MHO 
wHU 

WHO 

MHO 
MHO 
WHU 

MHU 

WHO 
WHO 
wHD 
»|M0 
MHO 
WHO 
WHO 

WHU 
WHO 

WHO 
WHO 

MHU 

WHU 
WHU 

WHO 
WHO 
WMD 
WHO 
MHO 
NHU 

REMARKS 

. 



Table 5. Peak-flow partial-record stations 

ift 

STATION 
. NUMBER 

• ^ - r -

STATION 
NAME 

: . --.-..-.—,- .-- -. 

YELLOWSTONE RIVER BASIN 

06218700 
46223800 
06226240 
06226340 

46229740 
06229800 
06224900 

46233360 

06234800 

46236000 

06238760 

06255300 
06256600 
06256700 
06257300 
06265200 
06265600 
06266460 

06267260 

06269750 
06274140 

06274250 
06277700 
06277750 

06279020 

06299940 
46312700 
06312795 
06313020 

06313050 

06313140 
06313630 
06316700 

06317050 
06319140 
06324800 

06324900 
06324910 

WAGON G"LCH NEAR OUPOIS 
WIND RIVER TRIBUTARY NO 2 NEAR CROwHtAKT 
LTTTLE DRY CREEK NEAR CRUWHFART 
DRY CREEK NEAR CROWHEART 

NORKOK HEAOnwS CREEK NEAR FORT MASHAKIE 
SAND DNAH NEAR FURT M»SMAKIF 
TROUT CREEK NEAR FORI WASHAKIE 

MONUMENT ORAM AT LOWE" STATION, NEAR HUDSON 

BOBCAT DRAM NEAR SANU uRAW 

KIRBY DRAM NEAR RTVFKTUN 

H F DRY CHEYENNE C AT UPPER STATION, NR RIVFRTUN 

POISON CREEK TRIBUTARY NEAR SHOSnOitl 
RED CREEK NEAR ARMINTO 
SOUTH BRIDSER CHEEK NEAR LYSHE 
SHOTGUN CREEK TRIBUTARY NEAR PAVILLTUN 
SAND DRAM NEAR tMERMOPOlIS 
TIE DOWN GULCH NEAR HORLAND 
MURPHY DRAM NEAR GRASS CREEK 

NORTH PRONG EAST FORK NONATER CREEK NEAP WURLANO 

NOMOOD RIVER THIBUTARV NEAR TEN SLEEP 
NOMOUn RIVER TRIBUTARV NO 2 NEAR RASIN 

ELK CREEK NEAR RASIN 
TMENTYFOUR MILE CREEK NEAR EMBLEM 
DRY CREEK TRIBUTARY NEAR EMBLEM 

RED GULCH NEAR SHELL 

SLATER CREEK NEAH MONARCH 
SOUTH FORK PONDER RIVER NEAR PONDER RIVFR 
SANCHEZ CREEK ABOVE RESERVOIR. NEAR ARMINTO 
BOBCAT CREEK NEAR EDGEHTUN 

EAST TEAPOT CREEK NEAR EDGERTON 

COAL DNAH NEAR MIDWEST 
VAN HOUTEN ORAM NEAR HUFFALO 
POWDER RIVER TRIBUTARY NEAR BUFFALO 

RUCKER DRAM NEAR SPOTTED HORSE 
BULL CREEK NEAR BUFFALO 
LTTTLE POWUER RIVER TRIBUTARY NEAR GILLETTE 

CEOAR ORAN NEAR GILLETTE 
COw CREEK TRIBUTARY NFAR MESION 

DRAINAGE 
AREA 
MI' 

-' — - -

4.89 
3.16 
14.5 
97.9 

15.4 
.99 

16.1 

S.3B 

2.49 

129 

.69 

.39 
7.15 
14.0 
2.57 
6.33 
1.76 
2.32 

3.77 

.42 
1.51 

96.9 
12.4 

.65 

47.8 

18.0 
262 

5.53 
4.29 

. 5.4^ 

11.4 
10.8 
1.64 

3.96 
10.4 

.41 

3.45 
.72 

LOCATION 

SE 

30 
14 
35 
10 

4 
18 
15 

21 

21 

3 

4 

33 
19 
9 

27 
2 
14 
24 

14 

11 
24 

16 
23 
19 

32 

14 
3 

20 
10 

16 

4 
33 
9 

24 
29 
36 

6 
26 

TSP 

-

42N 
3N 
7N 
5N 

IN 
IN 

56N 

33N 

33N 

IN 

34N 

38N 
38N 
40N 
6N 
44N 
45N 
47N 

46N 

46N 
50N 

5UN 
52N 
52N 

53N 

57N 
35N 
39N 
37N 

37N 

AON 
49N 
52N 

5SN 
50N 
52N 

52N 
53N 

RNGE 

l«7w 
2M 
3N 

2W 

IM 
IN 

94M 

94H 

95W 

5E 

94W 

93« 
B7H 
91W 
IE 

97M 
94W 
97M 

9ln 

88H 
92M 

93M 

98M 
97M 

4lH 

B4W 
85w 
86M 
77M 

7»M 

7eM 
77M 
77W 

75M 
82M 
72W 

M M 
71W 

PERIOD 
OF 

RECORD 

1961-
1961-
1961-
1959, 
1961-
1965-
1961-
1961-68. 
1974-
1965-73. 
1973-
1969, 
1971-
1951-53, 
1961-
1965-73, 
1973-
1959-
196S-
1960-
1961-
1960-
1961-
1965-73, 
1973-
1964-73, 
1973-
1960-
1965-73, 
1973-
1959-
1960-
1964-66, 
1970-
1967, 
1970-
1967-
1961-
1970-
1965-73. 
1''73-
1965-72. 
1973-
1961-
1971-
1965-73, 
1973-
l"»6l-
1969-
1O60-

1959-
1971-

M H 

H 

• 

CSI 
CSI 
CSI 

CSI 
CSI 
CSI 

CSI 
S-R 
CSI 

CSI 

CSI 
S-R 
CSI 
CSI 
CSI 
CSI 
CSI 
CSI 
CSI 
S-R 
CSI 
S-H 
CSI 
csi 
S-R 
CSI 
CSI 
CSI 

CSI 

CSI 
CSI 
CSI 
CSI 
8-R 
CSI 
S-R 
CSI 
CSI 
CSI 
S-R 
CSI 
Cbl 
CSI 
CSI 

CSI 
CSI 

8 

1 
i 
R 
H 
H 

R 
R 
R 

R 

R 

R 

R 

R 
R 
C 
R 
R 
M 
H 

N 

M 

w 
N 

w 
w 
H 

w 
B 

c 
c 
c 

c 
c 
R 

R 
R 
R 

r 
c 
c 

1 
WHO 
MHO 
MHD 

WHO 
WHO 
WHO 

WHO 

MHO 

WHD 

WHO 

WHD 
MHO 
MHO 
MHO 
MHO 
WHO 
WHO 

WHO 

WHD 
WHO 

WHD 
WHO 
WHD 

WHU 

WHO 
WHO 
WHO 
MHO 

WHO 

WHU 
WHO 
MHO 

WHD 
WHO 
MHD 
wHU 

WHD 
WHD 

REMARKS 

- - - • : • - -



Table 5. Peak-flow partial-record stations (continued) 

Ol 
•f-

STATION 
NUMBER 

STATION 
NAME 

GREEN RIVER BASIN 

*«09204700 
**49207650 
•409211340 
•409216290 
*iSi09216350 

409216537 
•#09216550 
•409216576 
•409216578 
•H09216540 
• 1149216600 

•409216695 
•49216940 

•#09221640 

•09229640 
•#49224800 

•#49224810 
•#09224820 
•#49224840 
*S0922'I9A0 
•449225200 
•D4922534U 

•#49254240 

SAND SPRINGS ORAw TRIHUT»RY NFAR BoULOfcR 
DRY BASIN CREEK NEAR BIG PINEY 
PnuRMILE GULCH TKIBIII'RY NE»R FONTtNtlLF 
EAST OTTtRSON WASH NEAR GREEN RIVFK 
SKUNK CANYON CREEK ME»R GREEN KlVER 

DELANEY DRAW NEAR RED DFSEKT 
OEADMAN WASH NEAR pniMi OF RorKS 
GAP CREEK BL flt*NS .SPRING €», NFA" SUHIH BAXTFK 
DRY C«NYJN NtAK SnuTM B«XTt» 
BIG FLAT DHAw NEAR ROCK SPhllMGS 
COITHROAT DRAW Nt»R ROCK SfPINGS 

NO NAME CREFK NEAR "OCK SPRINGS 
BITTER CREEK TKIBIIT'KY N£«R GREEN RIVFK 
MHO SPRING HULLOn NEAR CHUHCH BUITE. Nt«K LYnA« 

BLACKS FORK TRIBUTARY NEAR r,R«NGtR 
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1 ^ WATER-RESOURCES PROJECTS 

The numerous water-resources projects being conducted in Wyoming 
are described in the following pages. The descriptions reflect project 
statusjas of October 1978. The project number is given following each 
title. ; All project leaders in the Wyoming district are located in the 
Cheyenne office. 

The cooperating agencies during the fiscal year 1979 are shown for 
each project. The section "Progress and Significant Results" covers 
the period for fiscal year 1978. The area of each study is shown as 
either ;a shaded area or a large black dot on the index map near the 
title of each project. 
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Water-Resources Projects Conducted by the 

Wyoming District 
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PROJECT TITLE: Surface-Water Stations (WY 00-001) 
• I • - • • • • . • 

COOPERATING AGENCY: Bureau of Land Management, Bureau of Reclamation, 
City of Cheyenne, Corps of Engineer, Utah State Engineer, Wyoming 
Department of Economic Planning and Development, Wyoming Department 
of Environmental Quality, Wyoming Game and Fish, and Wyoming State 
Engineer. 

PROJECT LEADER: Ernest S. Denison. 

FIELD LOCATION: Statewide. 

PROBLEM: Surface-water information is needed for purposes of sur
veillance, planning, design, hazard warning, operation, and manage
ment in related fields such as water supply, hydroelectric power, 
flooid control, irrigation, bridge and culvert design, wildlife 
management, pollution abatement, flood-plain management, and water 
resources development. To provide this informaition, an appropriate 
data base is necessary. 

OBJECTIVE: (1) To collect surface-water data sufficient to satisfy 
needs for current-purpose uses such as Ca) assessment of water 
resources, (h) operation of reservoirs or industries, (c) forecasting 
of stage or discharge, (d) pollution controls and disposal of wastes, 
(e) discharge data to accompany water-quality measurements, (f) com
pact and legal requirements, and (g) research or special studies. 
(2) To collect data necessary for analytical studies to define for 
any location the statistical properties of, and trends in, the 
occurrence of water in streams, lakes, and estuaries for use in 
planning and design. 

•• t • " 

APPROACH: Standard methods of data collection will be used as described 

in the series, "Techniques of Water Resource Investigations of the 
United States Geological Survey," and partial-record gaging will be 
used where it serves the required purpose instead of complete-record 
gaging. 

i 
PROGRESS AND SIGNIFICANT RESULTS: Data collection was done on schedule 

and computation of the 1978 water year records was started. During 
the 1978 water year, six gaging stations were established and four were 
discontinued. Several indirect measurements of flow were made to 
defibe rating curves. In addition, fifteen indirect determinations of 
peak flow were made for the May 1978 flood. A number of gaging 
stations were damaged by the high flow in May. The coal-lease 
monitoring project, Wy-039, operated eleven additional streamflow 
stations in northeastern Wyoming^ 
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PLANS FOR FISCAL YEAR 1979: Operation of the present stream-gaging 
network will continue. Two new continuous-record stations will be 
established; Dry Creek near Greybull, and North Fork Shoshone River 
near Wapiti. A report on the floods of May 1978 in Wyoming and 
Montana will be published with the Montana District and the 
National Weather Service. Work on the annual data report for 
publication will continue. 

REPORTS PUBLISHED DURING FISCM. YEAR 1978: 

Boner, F.C., 1978, Water-resources investigations of the U.S. Geological 
Survey in Wyoming, Fiscal Year 1978: U.S. Geological Survey 
Open-File Report 78-239, 106 p. 

Muench, R.L., 1977, Footbridge for measuring streamflow: U.S. 
Geological Survey WRD Bulletin, Apr.-Sept. 1977, p. 94-96. 

Parrett, Charles, Carlson, D.D., Craig, Gordon S. Jr., Hull, J.A., 
1978, Data for Floods of May 1978 in Northeastern Wyoming and 
Southeastern Montana: U.S. Geological Survey Open-File Report 
78-985, 16 p. 

U.S. Geological Survey, 1977, Water-resources data for Wyoming, 
Water Year 1976, Vol. 1. Missouri River Basin: U.S. Geological 
Survey Water-Data Report WY-76-1, 631 p. 

U.S. Geological Survey, 1978, Water-resources data, for Wyoming, 
Water Year 1976, Vol. 2. Green River, Bear River, and Snake 
River Basins: U.S. Geological Survey Water-Data Report WY-76-2, 
436 p. 

PROJECT TITLE: Ground-Water Stations (WY 00-002) 

COOPERATING AGENCY: Wyoming State Engineer and City of Cheyenne. 

PROJECT LEADER: Jess 0. Ragsdale. 

FIELD LOCATION: Statewide. 

PROBLEM: (1) Long-term water-level records are needed to evaluate the 
effects of climatic variations on the recharge to and discharge from 
the ground-water systems to provide a data base from which to (a) 
measure the effects of development, (b) to assist in the prediction 
of future supplies, and (c) to provide data for management of the 
resource. (2) Short-term water-level records are also needed for 
(a) assessment of ground-water resources, (b) areal investigations, 
and (c) water-use investigations. 
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OBJECTIVE: (1) To.collect water-level data sufficient to provide a 
minimum long-term data base so that the general response of the 
hydrologic system to climatic variations and induced stresses is 
known,! and, so that potential problems can be defined early enough to 
allow planning and management. (2) To provide a data base against 
whichishort-term records acquired in areal studies can be analyzed. 
This analysis must provide (a) an assessment of the ground-water 
resource, (b) allow prediction of future conditions, (c) detect and 
define pollution and supply problems, and (d) provide the data base 
necessary for ground-water management. 

APPROACH; The most advantageous locations for long-term observations 
will be determined and this network will be refined as records become 
available and detailed areal studies of the ground-water system more 
closely define the aquifers, their properties, and the stresses to 
which,they are subjected. 

PROGRESS AND SIGNIFICANT RESULTS: During the 1978 water year, a total 
of about 1,200 water-level measurements were made in about 290 wells. 
Early in 1978, mass water-level measurements were made in areas of 
heavy pumpage in southeastern Wyoming. The compilation of water 
levels measured in calendar year 1977 was completed and net changes 
between 1976 and 1977 were computed. The 1977 data, together with 
water-level hydrographs for the period 1968-77, were published in 
the uis. Geological Survey Open-File Report 78-605. 

PLANS FOR FISCAL YEAR 1979: The observation-well network will be 
evaluated for geographic and hydrologic coverage. Changes in the 
network will be made as opportunities occur. As interpretive ground
water projects are completed, project wells will be selected for 
addition to the network, particularly in southeastern Wyoming. 
Water:levels will be measured at all wells at frequencies similar 
to those of 1978. Where a need is indicated, some wells will be 
tested to check that they are open to the aquifer. An open-file 
report containing the 1978 data and hydrographs for 1969-78 will 
be prepared. 
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REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Boner, F.C., 1978, Water-resources investigations of the U.S. 
Geological Survey in Wyoming, Fiscal Year 1978: U.S. Geological 
Survey Open-File Report 78-239, 106 p. 

Stevens, M.D., 1978, Ground-water levels in Wyoming, 1977: U.S. 
Geological Survey Open-File Report 78-605, 203 p. 

U.S. Geological Survey, 1977, Water levels in the United States, 
1971-74, northwestern states: U.S. Geological Survey Water-Supply 
Paper 2161, p. 141-153. 

U.S. Geological Survey, 1977, Water-resources data for Wyoming, Water 
Year 1976, Vol. 1. Missouri River Basin: U.S. Geological Survey 
Water-Data Report WY-76-1, 631 p. 

U.S. Geological Survey, 1978, Water-resources data for Wyoming, Water 
Year 1976, Vol. 2. Green River, Bear River, and Snake River 
Basins: U.S. Geological Survey Water-Data Report WY-76-2, 436 p. 

PROJECT TITLE: Water-Quality Stations (WY 00-003) 

COOPERATING AGENCY: Bureau of Land Management, Bureau of Reclamation, 
Environmental Protection Agency, Wyoming Department of Agriculture, 
and Wyoming Department of Environmental Quality. 

PROJECT LEADER: Joel R. Schuetz. 

FIELD LOCATION: Statewide. 

PROBLEM: Water resource planning and water-quality assessment require 
a nationwide base level of relatively standardized information. For 
intelligent planning and realistic assessment of the water resource, 
the chemical and physical quality of the rivers and streams must be 
defined and monitored. 

OBJECTIVE: To provide a national bank of water-quality data for broad 
federal planning and action programs and to provide data for State 
and Federal management of interstate waters. 

APPROACH: Operate a network of water-quality stations to provide 
data on average chemical concentrations, loads, and trends as required 
by planning and management agencies. 
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PROGRESS AND SIGNIFICANT RESULTS: During the year, data collection was 
continued on schedule. Work continued throughout the year on prepara
tion! of *-̂ ® annual data reports. Salinity sampling on eight stations 
operated in the Bighorn Basin was discontinued at the end of the water 
year I The NASQAN (National Stream-Quality Accounting Network) station 
on the Snake River near Alpine was discontinued and a NASQAN sampling 
station was started on Bear River near Border. Analysis for dicambra 
and picloram was added at twenty stations to supplement the herbicide 
study (Project 77-043). 

PLANS FOR FISCAL YEAR 1979: Most data-collection activities will 
continue with only minor changes during the year. An evaluation of 
all programs will continue and it is hoped that the data from some 
of the long-term trend stations can be statistically analyzed during 
the year. This analysis would be used in planning and re-evaluating 
changes in the water-quality program. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Boner, F.C, 1978, Water-resources investigations of the U.S. 
Geological Survey in Wyoming, Fiscal Year 1978: U.S. Geological 
;Survey Open-File Report 78-239, 106 p. 

U.S.'Geological Survey, 1977, Water-resources data for Wyoming, Water 
:Year 1976, Vol. 1. Missouri River Basin: U.S. Geological Survey 
iWater-Data Report WY-76-1, 631 p. 

U.S.:Geological Survey, 1978, Water-resources data for Wyoming, Water 
Year 1976, Vol. 2. Green River, Bear River, and Snake River 
iBasins: U.S. Geological Survey Water-Data Report WY-76-2, 435 p. 

PROJECT TITLE: Sediment Stations (WY 00-004). 
I ' • \ ' . . . • • • ' , 

COOPERATING AGENCY: Bureau of Land Management, Bureau of Reclamation, 
and Wyoming State Engineer. 

PROJECT LEADER: Harold B. Fabrlclus. 

LOCATION: Statewide. 

PROBLEM: Water resource planning and water-quality assessment require 
a nationwide base level of relatively standardized information. 
Sediment concentrations and discharges in rivers and streams must be 
defined and monitored. 
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OBJECTIVE: The major objectives are (1) to provide a national bank of 
sediment data for use in broad Federal and State planning and action 
programs, (2) to provide data for Federal and State management of inter
state waters, and (3) to provide data for Interpretation in areal studies. 

APPROACH: A network of sediment stations will be established and operated 
to provide data on areal and temporal averages and trends of sediment 
concentration, sediment discharges, and particle size distribution 
of sediment being transported by rivers and streams. 

PROGRESS AND SIGNIFICANT RESULTS: The collection and processing for 
publication of sediment data continued on schedule for 119 stations, 
5 of which were sampled daily by local observers. Concentration data 
were collected at all stations and bed material at 109 stations. 
Three sites had pumping samplers and 26 sites had single-stage samplers. 
One daily station was discontinued. Miscellaneous sampling programs 
for BLM in the Bighorn Basin and a USGS oil shale project in the 
Green River Basin were completed. The Worland laboratory processed 
28,766 bottles of samples while performing 17,743 concentration 
analyses, 891 sieve analyses (-.062 mm), 343 suspended-size analyses, 
and 278 other size analyses. About half of this laboratory work was 
for the Montana and North Dakota Districts. Analysis of data for 20 
sites was started; preliminary results indicate fairly good correlation 
between sediment discharge and water discharge at all 20 sites. 

PLANS FOR FISCAL YEAR 1979: Field and laboratory workloads will be 
smaller in fiscal year 1979. The Wyoming network will consist of 
about 62 stations, including 5 sampled daily by observers and 3-5 
with automatic samplers. The station. Powder River at Arvada, may 
be changed from daily to monthly. A total of 43 stations will be 
operated under contract for coal-lease monitoring in Wyoming, Montana, 
and North Dakota. Lab work for Wyoming and Montana will decrease 
because of discontinued stations. The Wyoming District will assist 
QW Branch by collecting special sediment material to be used in pre
paration of standard samples for a nationwide quality-control check 
of sediment laboratories. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Boner, F.C, 1978, Water-resources investigations of the U.S. 
Geological Survey in Wyoming, Fiscal Year 1978: U.S. Geological 
Survey Open-File Report 78-239, 106 p. 

U.S. Geological Survey, 1977, Water-resources data for Wyoming, Water 
Year 1976, Vol. 1. Missouri River Basin: U.S. Geological Survey 
Water-Data Report WY-76-1, 631 p. 

U.S. Geological Survey, 1978, Water-resources data for Wyoming, Water 
Year 1976, Vol. 2. Green River, Bear River, and Snake River 
Basins: U.S. Geological Survey Water-Data Report. WY-76-2, 436 p. 

62 



PROJECT TITLE: Flood investigations in Wyoming (WY 59-010). 

COOPEiRATING AGENCY: Wyoming Highway Department. 

PROJECT LEADER: Gordon S. Craig, Jr. 

FIELD' LOCATION: Statewide. 

PERIOD OF PROJECT: July 1958 to June 1983. 

PROBLEM: The optimal design of highway drainage structures requires a 
knowledge of the magnitude and frequency of peak discharges expected 
at ia given site. This knowledge may be derived either from data 
collected at the desired location or from regional analysis of peak-
flow characteristics. The paucity of peak-flow data for small drain
age; basins in Wyoming, particularly for ephemeral streams, restricts 
the; use of the regionallzation techniques presently available. A 
network of peak-flow partial-record sites is needed to supplement 
the' existing network of continuous-record streamflow stations. 

OBJECTIVE; The main objective is to obtain sufficient basic hydrologic 
data to define the magnitude and frequency of floods on a regional 
basis for the entire state and to publish the interpretative analyses 
in easily usable form. On request from the cooperator, flood-flow 
characteristics of streams at specific sites will be determined by 
studying such factors as: History of past floods; distribution of 
flow across the flood-plain and main channel; and mean velocities in 
the main channel and overflow areas. 

APPROACH: Available flood data will be analyzed, and sites for crest 
stage gages will be selected where they will best supplement the 
existing network of continuous-record stream-gaging stations. Stage-
discharge relations will be defined for each crest-stage site by 
recording water stage and by making current-meter measurements, 
indirect measurements of peak flow, or by using the "step-backwater 
method." Basin characteristics that are pertinent in flood-frequency 
analysis will be determined. Frequency characteristics will be 
related to basin characteristics by regression analysis. Peak-flow 
measurements will be made at miscellaneous sites where unusual floods 
'occur. 

PROGRESS AND SIGNIFICANT RESULTS: The crest-stage gage network 
continued in operation without major change. The annual peak data 
files were updated to include all 1977 water-year data and some 
197$ peak flows resulting from the floods of May 1978. Indirect 
discharge measurements were made on flood peaks, at.four crest-stage 
sites and two miscellaneous sites. A method was developed for estimat
ing!, inflow peaks at culverts where highway embankments create 
extensive storage ponding. A description of the method was. published 
in jthe Water Resources Division Bulletin January-June, 1978. 
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PLANS FOR FISCAL YEAR 1979: Efforts to relocate the crest-stage gages 
on ephemeral streams, especially in northeaster Wyoming, will continue. 
Special hydraulic and hydrologic studies at bridges and culverts will 
be made when requested by the Wyoming Highway Department. Miscellaneous 
measurements will be made where outstanding floods occur. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Cralgt G.S., Jr., 1978, Estimating inflow peaks at culverts where 
ponding has occurred: U.S. Geological Survey WRD Bulletin, 
Jan.-June, 1978, p. 60-64. 

Parrett, Charles, Carlson, D.D., Craig, Gordon S. Jr., Hull, J.A., 
1978, Data for Floods of May 1978 in Northeastern Wyoming and 
Southeastern Montana: U.S. Geological Survey Open-File Report 
78-985, 16 p. 

PROJECT TITLE: Hydrologic evaluation 
of the Arikaree Formation near Lusk, 
Wyoming (WY 74-024). 

COOPERATING AGENCY: Wyoming Department 
of Planning and Development. 

PROJECT LEADER: Marvin A. Crist. 

FIELD LOCATION: East-central Wyoming. 

PERICH) OF PROJECT: July 1973 to September 1979. 

PROBLEM: The Arikaree Formation contains a large amount of water 
suitable in quality for domestic, industrial, and agricultural uses. 
Many irrigation wells have been developed near Lusk, Wyoming; 
yields greater than 500 gal/min are not uncommon. The number of 
irrigation wells in the Arikaree increases each year. Development 
of nearby energy resources will increase the need to use ground water 
for industrial purposes. State water planners have no guidelines for 
regulation of ground-water development In the area. A study is needed 
that will describe the ground-water system in detail and provide 
Information on the cause-and-effect of ground-water development. 

OBJECTIVE: The objectives are (1) to define the ground-water system 
in more detail than was done in previous studies; (2) to determine the 
cause-and-effect relationship of current ground-water development; 
and (3) to provide a means of predicting cause-and-effect relationship 
of future ground-water development. 
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APPROACH: Inflow and outflow of all water will be inventoried and a 
water budget prepared. This will require inventories of all large-
capacity wells, records of stream diversions for irrigation, pumpage, 
and!acreage irrigated. Hydraulic properties will be determined 
primarily from aquifer tests. Surface geology and the configuration 
of the base of the Arikaree will be shown on maps. The water-level 
surface will be contoured and a saturated thickness map prepared. 
A digital model will be prepared to simulate hydrologic conditions 
in the Arikaree. The model will be used to determine the cause-and-
effect relationship of ground-water development in the aquifer. 

PROGRESS AND SIGNIFICANT RESULTS: Pumpage was updated through 1976. 
The digital model was revised with the new pumpage and proposed 
development in 1977 and 1978. The model was used to predict the 
effect of the new stress. Results calculated with the model are used 
by the Wyoming State Engineer as a guide to administer ground-water 
development in the area. 

PLANS FOR FISCAL YEAR 1979: The relatively small amount of annual 
activity will consist of updating well Inventory and pumpage informa
tion, and incorporating the new data into the digital model of the 
ground-water system. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Crist, M.A., 1977, Hydrologic evaluation of the Arikaree Formation 
i near Lusk, Niobrara and Goshen Counties, Wyoming: U.S. Geological 
I Survey Water-Resources Investigations 77-111, 23 p., 3 pl. 

PROJECT TITLE: Water resources of 
Weston County, Wyoming (WY 74-026). 

COOPERATING AGENCY: Wyoming S tate 
Engineer. 

PROJECT LEADER: Marlin E. Lowry. 

FIELD,LOCATION: Northeastern 
Wyoming. 

PERIOD OF PROJECT: March 1974 to June 1976 (incomplete) 
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PROBLEM: The demand for ground water will probably increase rapidly in 
Weston County because of its proximity to the coal deposits in the 
Powder River Basin and the fact that potential aquifers are at 
relatively shallow depths, compared to depths in the areas where coal 
will be mined. Industrial, municipal, and much of the agricultural 
supplies in the county are obtained from ground water. There are no 
major perennial streams in the area. The ground-water respurces of 
the county have not been adequately evaluated for orderly development 
of these resources. 

OBJECTIVE: The objectives are to determine (1) the distribution 
(areally and vertically) and thickness of each of the principal 
aquifers or aquifer systems; (2) the movement of water in each of the 
principal aquifers or aquifer systems; (3) the hydraulic character
istics for each principal aquifer or aquifer system; (4) the water
bearing properties of subordinate aquifers; (5) the volume of ground 
water in storage; (6) the quality of water in each aquifer; (7) the 
quantity of runoff from small watersheds; (8) the quality of runoff 
at gaged sites; (9) the effect of ground-water withdrawal on water 
levels; and (10) to evaluate the potential for artificial recharge. 

APPROACH: A well inventory will be made and periodic water-level 
measurements taken. Water samples will be collected and analyzed. 
Pumping tiests will be made to determine aquifer characteristics. Rock 
samples will be collected and analyzed for water-bearing characteristics. 
Cross sections of major drainages will be aiigered. Ground water use 
will be inventoried. Existing data will be tabulated, and a geologic 
map and cross sections will be compiled. Structure-contour and isopach 
maps of the principal aquifers will be prepared. The volume of ground 
water in storage (by aquifer) will be calculated and shown on maps. 
Potentiometric and depth-to-water maps for principal aquifers will be 
constructed. Well-field histories will be analyzed. The potential 
for artifical recharge will be evaluated. Runoff characteristics for 
small basins will be described using channel geometry techniques. 

PROGRESS AND SIGNIFICANT RESULTS: No work was done in fiscal year 
1978. Final report is nearly completed. 

PLANS FOR FISCAL YEAR 1979: Complete the final report and publish it 
in the WRI series. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 
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PROJECT TITLE: Monitoring wastewater 
effluent in Yellowstone and Grand 
Teton National Parks, Wyoming 
(WY 74-027). 

COOPERATING AGENCY: National Park 
Service. 

PROJECT LEADER: Edward R. Cox. 
i 

FIELD LOCATION: Northwestern 
Wycfmlng. 

PERIOD OF PROJECT: June 1974 to September 1981. 

PROBLEM; The National Park Service is constructing new or rehabili
tating existing evaporation-percolation ponds at several sewage 
wastewater treatment and disposal sites in Yellowstone and Grand Teton 
National Parks. The sites (four in Yellowstone and two in Grand 
Teton) are near streams or lakes. The National Park Service needs 
to determine the effects of the wastewater effluent on the ecosystem 
of the parks. In order to do this, they need to know the amount, 
direction, and velocity of movement of the effluent that percolates 
from the ponds. Additional sites may be added to the study. 

OBJECTIVE: The objectives are to determine (1) the position of the 
water table and Its relation to the ponds and near.by surface-water 
bodies; (2) the slope of the water table and thus the direction of 
movement of thel effluent; (3) the ground-water velocities and thus the 
tifae-of-travel of effluent from pond to surface-water body; (4) the 
vertical zone of movement of the effluent; and (5) the baseline 
water quality in the shallow aquifers in the vicinity of the perco
lation ponds and in surface-water bodies. 

APPROACH: Wells will be installed in unconsolidated material near the 
sewage ponds. About 30 wells in Yellowstone and about 9 wells in 
Grand Teton will be needed for the project. Aquifer tests will be 
made by pumping from selected wells. Tracer tests will be made in a 
few selected wells. Water samples will be collected from the wells 
and analyzed for chemical and bacteriological quality of the water. 
Water levels in the wells will be measured periodically. A program 
of monitoring water quality will be established following preliminary 
sampling and calculations of ground-water velocity determined from 
the hydraulic and tracer tests. 
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PROGRESS AND SIGNIFICANT RESULTS: Water levels were measured approxi
mately monthly during autumn, spring, and summer in about 40 wells 
at the four study sites in Yellowstone. About 30 water samples were 
collected from wells, effluents, and nearby streams and analyzed for 
dissolved carbon, nitrogen, phosphorus, and other constituents. In 
addition, about 50 samples were collected from wells and effluents 
and analyzed for chloride and sulfate. A report containing data 
collected during the 15-month period ending September 1976 and 
describing wastewater movement near the sites was released to the 
open file and transmitted to the National Park Service. A similar 
report containing data collected and interpretations of wastewater 
movement for fiscal year 1977 was prepared and is in review. 

PLANS FOR FISCAL YEAR 1979: Measuring of wells and sampling of wells, 
effluents, and streams at the four study sites in Yellowstone will 
continue. A report describing data collected and interpretations 
made for fiscal year 1978 will bfe prepared for open-file release. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Cox, E. R., 1978, Preliminary study of wastewater movement in 
Yellowstone National Park, Wyoming, July 1975 through September 
1976: U.S. Geological Survey Open-File Report 78-227, 54 p. 

Cox, E.R., 1978, Iron in water near wastewater lagoons in Yellow
stone National Park, Wyoming: in Journal of Research of the 
U.S. Geological Survey, v. 6, no. 3, May-June, 1978, p. 319-324. 

PROJECT TITLE: Water and its relation 
to economic development in the Green 
River and Great Divide basins in 
Wyoming (WY 75-030). 

COOPERATING AGENCY: 
Management. 

Bureau of Land 

PROJECT LEADER: Hugh W. Lowham. 

FIELD LOCATION: Southwestern 
Wyoming. 

PERIOD OF PROJECT: November 1974 to September 1979. 
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PROBLEM: Development of extensive coal, oil, gas, trona, and oil-shale 
resources in the project area will require a projected increase in . 
water consumption of 480,000 acre-ft per year by 1990. Development 
of energy resources in other parts of the State also will require 
large amounts of water; transbasin diversion of Green River water to 
oth4r areas could total an additional 270,000 acre-ft per year. 
Water planners and managers need much more information about avail
able ground and surface water, present quality of the waters, and the 
impacts on water supply and quality caused by development of energy 
resources. 

OBJECTIVE: The study will be designed to gather Information, and to 
make available to interested industrial, agricultural, and govern
mental people, interpretive reports that describe (1) the distribu
tion and quality of surface water in space and time; (2) the relation-
s.hips between surface water and ground water; (3) the distribution, 
quantity, and quality of ground water; and (4) the hydrology-related 
aspects of the environment. Efforts of the study will be directed 
toward (1) describing the water resources and hydrologic relation
ships that presently exist; (2) developing predictive methods that 
may,be used to describe future conditions, including reactions to 
increased water development; and (3) establishing monitoring programs 
for'detecting possible changes in water parameters. 

APPROACH: Existing water data will be compiled and evaluated. A 
literature search for present hydrologic knowledge of the area will 
be, conducted. A planning report will be prepared during the first year 
of the project, outlining the specific techniques to be used in sub
sequent phases. Regarding water quality, particular attention will be 
given to trace metals, biological parameters, and trend analyses. 
Channel-geometry techniques, LANDSAT imagery, and detailed statistical 
analyses will be applied to surface-water studies. Aquifer tests and 
bore hole and surface geophysical surveys will be used in ground-water 
studies. Digital models will be developed for chemical-quality and 
surface-water systems. 

I . • 

PROGRESS AND SIGNIFICANT RESULTS: An intensive sampling program was 
conducted during the fall and spring, using a helicopter and eight 
hydrologlsts. Water-quality samples and field measurements were 
collected at several hundred surface- and ground-water sites. A 
preliminary analysis indicated abnormally high concentrations of lead, 
cadmium, and selenium in waters near. Baggs, Wyoming. The computer is 
being used to analyze the water-quality data that have been collected 
during the past few years. Up-to-date data lists were retrieved. 
Computer-drawn maps, trilinear diagrams;, and histograms are being 
made. Explanation of WRD activities in the study area and results to 
date were presented to State and Federal agencies at a special 
meeting in March 1978. A second meeting was held in July at 
Rock Springs, Wyoming, to brief BLM, FS, and coal-company hydrologlsts 
on channel-geometry techniques,and the regional salinity model. 
Analysis of stream temperatures was completed—a regional model was 
deyeloped that allows estimation of stream temperatures at unmeasured 
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PLANS FOR FISCAL YEAR 1979: Emphasis will be placed on completing 
interpretive reports. First priorities are the reports shown as in 
progress. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Lowham, H.W., 1978, An analysis of stream temperatures. Green River 
Basin, Wyoming: U.S. Geological Survey Water-Resources 
Investigation 78-13, 41 p. 

Engelke, M.J., 1978, Considering the Caudata: Wyoming Wildlife, 
V. 42, no. 9, p. 14-15. 

PROJECT TITLE: Impacts of economic 
development and water use on water 
resources in the Hanna Basin in 
Wyoming (WY 75-031). 

COOPERATING AGENCY: 
Management. 

Bureau of Land 
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-L PROJECT LEADER: Pamela B. Freudenthal. 

FIELD LOCATION: South-central Wyoming. 

PERIOD OF PROJECT: July 1974 to September 1979. 

PROBLEM: The Hanna Basin has over 22,000 acres of land leased for coal 
mining. Mining, some of which will be in water-saturated coal beds, 
will apply stresses on the hydrologic environment through dewatering 
and due to new demands for water supplies. Federal and State agencies 
are concerned about the availability of water and the Impact of coal 
mining on the water resources. 

OBJECTIVE: The objectives of the project are to describe the present 
characteristics of the hydrologic environment, to monitor changes in 
it, and to evaluate the effects of those changes. At the surface, 
the objectives are to determine streamflow and water-quality char
acteristics of streams. In the subsurface, the objectives are to 
define aquifer characteristics and quality of water. 

APPROACH: A network of wells in and around the mines, finished 
below, in, and above the zones to be mined will be extabllshed; 
aquifer tests will be done and quality of water and water levels 
will be monitored. Gages on the major drainages will be maintained 
to monitor streamflow, and quality-of-water samples will be collected 
for salinity and trace-element analyses. 
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PROGRESS AND SIGNIFICANT RESULTS: Water levels were measured period
ically in about "70 wells, about. 50 water quality samples were 
collected and analyzed, about 45 wells were cleaned by bailing, and 
recovery tests were done after bailing those 45 wells. Four wells 
in the area were cased. A report was prepared for releasing water 
quality data (in review process). 

PLANS FOR FISCAL YEAR 1979: Emphasis will be placed on finishing 
the water-quality data report. A water-level and well-data report 
is planned and also an interpretive report of water quality, poten
tiometric surfaces, and aquifer analyses. Water levels will continue 
to be measured periodically. 

• • . i • ' ' . ' • • • • 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 
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PROJECT TITLE: Water resources of the 
Powder River structural basin in 
Wyoming in relation to energy 
development (WY 75-032). 

COOPERATING AGENCY: Bureau of Land 
Management and Department of Energy. 

PROJECT LEADER: Marlin E. Lowry.. 

FIELD LOCATION: Northeastern Wyoming. 

PERIOD OF PROJECT: November 1974 to September 1979. 

PROBLEM: The problems are those related to large water requirements 
for development of energy resources in the water-short Powder River 
Basin and the impacts resulting from such development. An average 
annual requirement for energy development of 250,000 acre-ft of 
water per year is projected by 1990. Part of the initial demand 
could be supplied by surface water and (or) ground water from 
aquifers of upper CretaCeous or Tertiary age. The impacts of mining, 
reclamation, transbasin diversions, off-channel and other reservoirs 
on the shallow aquifers, stream systems, and quality of water is 
not known. 

OBJECTIVE: The objectives of the first phase will be to determine the 
adequacy of existing data to describe water availability and assess 
possible impact of the pending development, and to identify specific 
subjects that should be studied by the district. The findings of the 
first phase will be used to identify major thrusts for the second 
phase, which will constitute the district's program in the basin 
during the succeeding four years. A data-collection system will be 
designed, based on findings of the first phase, to meet data needs 
for thrusts and obtain benchmark Information. 
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APPROACH: The existing data and data-collection program will be 
evaluated and a data-collection program, which is coordinated with 
other governmental and industrial programs, will be implemented. 
Various study techniques including those for determination of aquifer 
properties, streamflow analysis, channel geometry, isotope study, 
biological assay, water budgets, modeling, and geophysics will be 
explored and those that have merit will be pursued in the second 
phase of the study. 

PROGRESS AND SIGNIFICANT RESULTS: Field work has been essentially 
completed and, in addition to the two published reports listed, 
results of parts of the investigation have been described at nine 
meetings of professional societies. Ground-water studies have 
produced evidence that the concept of recharge in the topographic 
high areas of the basin with discharge in topographic lows may be 
an oversimplification and not valid in predicting impacts of 
development. Studies of infiltration in small basins indicate it 
may be possible to assign infiltration values to some of the soils, 
or soil groups, in the basin. This would greatly enhance the trans
fer value of this phase of the investigation. During the study, 
the scope of the ground-water quality investigations was expanded 
to include the impacts of in-situ coal gasification. This phase 
of the investigation was done in cooperation with Lawrence 
Livermore Laboratories. 

PLANS FOR FISCAL YEAR 1979: Complete writing of reports describing 
results of investigations. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Feder, G.L., Lee, R.W., Busby, J.F., and Saindon, L.G., 1977, 
Geochemistry of ground waters in the Powder River coal region, 
in Geochemical survey of the western energy regions. Fourth Annual 
progress report: U.S. Geological Survey Open-File Report 
77-872, p. 173-179. 

Rankl, J.G., and Barker, D.S., 1977, Rainfall and runoff data from 
small basins in Wyoming: Wyoming State Engineer, Wyoming Water 
Planning Program Report No. 17, 195 p. 

Busby, J.F., and others, 1978, A comparative hydrogeochemical 
investigation of two western coal regions (abs.): Amer. Assoc, 
for the Advancement of Science annual meeting, Washington, D. C , 
Feb. 1978, 1 p. 

Busby, J.F., 1978, A geochemical investigation of ground water in the 
Powder River Basin, Wyoming (abs.): Amer. Geophysical Union 
meeting, Miami, Fla., April 1978, 1 p. 
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PROJECT TITLE: Hydrology of Paleozoic 
rocks in the Powder River basin and 
adjacent areas, northeastern Wyoming 

(WY 75-033).-'' 

COOPERATING AGENCY: None. 

^ • ! . • ' • • • • • 

PROJECT LEADER: William J. Head. 

1 . ••' .• ' 

FIELD LOCATION: Northeastern Wyoming. 

PERIOD OF PROJECT: November 1974 to SeptKnber 1979. 

PROBL^: Development of energy resources, especially enormous coal 
deposits, in the Powder River Basin will require a projected Increase 
of 250,000 acre-ft of water per year by 1990. Ground water is more 
readily available, and will be the principal source of water in the 
early years of development until large-scale multipurpose water 
projects are completed. Paleozoic-age carbonate rocks, largely 
undeveloped, could yield large quantities of water. Development 
of large water supplies from the Paleozoic rocks depends on the 
presence of secondary permeability and on the aquifer response to 
pumping from nearby wells developed in the same aquifer. 

OBJECTIVE: The project is designed to derive a conceptual model of 
the aquifer system to better predict the quantity and quality of 
watek available from the Paleozoic rocks and to predict some of 
the effects of its development. Principal objectives will be to 
determine (1) the distribution, thickness, and physical properties 
of the aquifer system; (2) the processes that developed the present 
distribution of aquifer parameters in order to extend point data 
to other parts of the aquifer system; (3) the potentiometric surface 
and chemical quality of the water in the aquifer system; and (4) the 
effects of increased development of water from the aquifer system. 

APPROACH: All available data for the aquifer system will be collected 
and compiled, including data for water wells, oil and gas tests that 
penetrated the aquifer, and tests, cores, and chemical analyses of 
wate^. Borehole and surface geophysical surveys will be made to 
evaluate and correlate the physical characteristics of the aquifer to 
the water-yielding properties. Natural tracers will be used to deter
mine both the rate and direction of flow. Temperature differences 
with depth will be obtained to evaluate vertical movement of water. A 
streamflow analysis will be made to evaluate recharge and underground 
flow regime. Digital simulation models will be designed to aid in 
interpreting the aquifer systems and to predict the response to future 
stresses.' '. 

1/ -^z This project is subsidiary to project CR 76-192, 
described on page. 102. 
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PROGRESS AND SIGNIFICANT RESULTS: Geochemical and ground-water 
modeling efforts were transferred to the regional-level study. 
Geochemical data have been compiled and reports prepared. Support 
was provided for maintenance and hydrologic and geophysical testing 
of the USGS Madison test wells. Fifteen gaging stations were 
operated throughout the year in the outcrop areas (Project WY 00-001). 
Vertical seismic-profile work was completed. Trade seismic data 
were interpreted and a contract for new seismic data was let. New 
gravity data were taken in the Powder River Basin by NOAA (National 
Oceanic and Atmospheric Administration). A gravity study was made 
in Test Hole No. 3 near Billings, Montana, to examine local structure. 
Several borehole gravity measurements were made in Test Hole No. 1 
near Hulett, Wyoming, showing high-quality density and porosity infor
mation. Aipparent Water Resistivity (Rwa) results for the Madison were 
mapped and interpireted. The temperatures and temperature-gradient 
studies were completed. Several geophysical reports were prepared. 

PLANS FOR FISCAL YEAR 1979: Support will continue for the USGS Madison 
test wells. The fifteen gaging stations will continue to be operated. 
A final regional Bouguer map will be constructed. Borehole gravity 
will be taken in Test Holes No. 2 near Broadus, Montana, and No. 3 
near Billings, Montana, and interpreted. New seismic data will be 
taken at the Madison test-hole sites and the data will be geologically 
interpreted. Finally reports on the geophysical efforts will be made. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Head, W.J., Kilty, K.T., and Knottek, R.K., 1978, Maps showing 
formation temperatures and configurations of the tops of the 
Minnelusa Formation and Madison Limestone, Powder River Basin, 
Wyoming, Montana, and adjacent areas: U.S. Geological Survey 
Open-File Report 78-905, 12 p. 

Brown, D.L., Blankennagel, R.K., Busby, J.F., and Lee, R.W., 1977, 
Preliminary data for Madison Limestone Test Well No. 2, 
SENSE'S sec.18, T.l N., R.54 E., Custer County, Montana: U.S. 
Geological Survey Open-File Report 77-863, 135 p., 4 pl. (1978). 

PROJECT TITLE: Evaluation of Paleozoic 
and alluvial aquifers in the Bighorn 
Basin, Wyoming (WY 75-034). 

COOPERATING AGENCY: Wyoming State 
Engineer. 

PROJECT LEADER: Maurice E. Cooley. 

FIELD LOCATION: North-central Wyoming. 
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PERIOD;OF PROJECT: December 1974 to September 1977 (incomplete). 

,zi PROBLEM: In the Bighorn Basin there is a need for development of 
1̂ additional ground-water supplies for irrigation and industrial use. 

7^ Lack of water for late-season irrigation is a problem now. The best 
potential sources include (1) the Artesian aquifer systems in the 
deeply buried Paleozoic rocks in the eastern part of the basin, and 
(2) the shallow water-table aquifers in the generally thin, flood-plain 

/ alluvium along tributaries to the Bighorn River throughout the basin. 
I Additional information is needed about the amount and quality of 
I water that could be developed from the Paleozoic and alluvial aquifers 
i without causing significant decreases in the amount of water in 
I storage, artesian pressures, or streamflow. 

j OBJECTIVE: For the Paleozoic (artesian) aquifers the objectives are to: 
I (1) Evaluate effects of past withdrawals on storage, artesian pressures, 
! and water quality; (2) delineate areas most favorable structurally for 

continued development of the aquifer system; and (3) provide additional 
! water-quality data of wells, springs, and streams for comparisons with 

past and future data at the same sites. For the alluvial aquifers the 
objectives are to: (1) Delineate areas most favorable for ground-water 
development, particularly the Nowood River (Ten Sleep and Painted Rock 
Creeks), Greybull River, and Owl Creek; and (2) evaluate the suitabil
ity of ground water for irrigation, domestic, and industrial use. 

APPROACH: For the Paleozoic aquifers the planned approach is to-: (1) -
Makemass measurements of artesian pressures in wells; (2) prepare a 
pressure map for the two artesian aquifers (Ten Sleep and Bighorn/ 
Madison); (3) use aerial photographs and satellite imagery to deter
mine' folding and fracturing; (4) make conductivity measurements of 
streams; and (5) collect samples of water from streams and wells. For 
the alluvial aquifers the planned approach is to: (1) Determine 
lithologic characteristics of the alluvium and prepare a geomorphic 
map; (2) use electrical resistivity and test drilling to prepare 
selected profiles; (3) make conductivity measurements of streams; (4) 
use color photography to determine wet areas and for geomorphologic 
information; (5) delineate on maps the areas most favorable for ground
water development; and (6) analyze water samples from streams and wells. 

PROGRESS AND SIGNIFICANT RESULTS: During the year, four reports 
giving results of this project were completed. The report on alluvial 
deposits of the Greybull River valley was reviewed and submitted for 
approval. The other three reports are nearly ready for review. 

! . ' • ' - • " - . • • • ' • ' ' 

PLANS FOR FISCAL YEAR 1979: Plans are to finish processing the 

remaining reports through review and approval, and publish them in 
the Water-Resources Investigation/Open-File series. 

REPORTS PUBLISHED DURING FISCAL YEAR, 1978: None. 
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PROJECT TITLE: Algal-growth potential 
of principal North Platte River res
ervoirs in Wyoming (WY 76-035). 

COOPERATING AGENCY: None. 

PROJECT LEADER: Samuel J. Rucker, IV. 

FIELD LOCATION: Central Wyoming. 

PERIOD OF PROJECT: July 1975 to September 1979. 

PROBLEM: Eutrophic conditions may be developing in one or more of the 
four major reservoirs on the North Platte River CSemlnoe, Pathfinder, 
Alcova, and Glendo). Oxygen depletion could have an adverse effect 
on recreational use of the reservoirs and on fish habitat. Develop
ment of mineral resources, particularly coal mining, is taking place at 
locations adjacent to one of the reservoirs. There is no information 
about the present state of algal growth with which to evaluate the 
seriousness of the problem, to evaluate changes caused by mining 
activities, or to predict future trends. 

OBJECTIVE: The objectives of the study are to (1) determine the extent 
of algal growth in the four major reservoirs; C2) evaluate trends in 
algal-growth potential* including effects of effluent from coal mining 
activities adjacent to the reservoirs; and C3) determine the feasi
bility of developing a model for predicting algal growth Cmodeling 
wDuld.be a follow-up project). 

APPROACH: The first three years will be devoted exclusively to data 
collection, with analysis of data and preparation of a report 
scheduled for the fourth year. Vertical-profile water samples will 
be collected monthly (May-October) from a boat at sites above the 
dams and in the principal arms of each reservoir. Sampling will also 
be done twice each winter. Field parameters will include dissolved 
oxygen and temperature. Lab parameters will Include nitrogen, 
ammonia (NH,); nitrite + nitrate CNO^+NO-); phosphorus CP); residue, 
and algal-growth potential (AGP). A set of phytoplankton samples 
will be collected each year in early spring and in late summer for 
identification of genera. Graphical and statistical techniques, such 
as regression, will be used. 

PROGRESS AND SIGNIFICANT RESULTS: The storage in Seminoe Reservoir was 
reduced to approximately one-fourth of the reservoir capacity during 
the winter period of 1977-78, exposing a large area of the bottom. 
Five samples of bottom material were obtained and analyzed for nitro
gen and phosphorous. The nutrient levels were between 580 and 750 
milligrams per kilogram for two samples in the Medicine Bow River arm. 
By mld^August, storage in the reservoir had Increased to near the 
original level. The dissolved-solids concentration was lower than 
In previous years. Algal growth does not seem to be affected. 
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PLANS FOR FISCAL YEAR 1979: It is possible that one more sampling run 
will :be made on the reservoirs. The main effort for fiscal year 1979 
will be to complete the data analysis and the final report. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: Quantitative study of 
the Tertiary aquifers in southern 
Laraiile County, Wyoming (WY 77-038) . 

COOPERATING AGENCY: Wyoming State 
Engineer and Wyoming Department of 
Economic Planning and Development. 

PROJECT LEADER: Marvin A. Crist. 

FIELD lioCATION: Southeastern Wyoming. 

PERIOD OF PROJECT: 
December 1978. 

October 1976 to 
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PROBLEM: Ground-water development for irrigation in Laramie County 
has increased significantly the past 3 years. Part of the develop
ment is upgradlent of two areas that have been designated as Control 
Areas by the Wyoming State Board of Control. Development is regulated 
within the Control Areas, but generally is not restricted outside 
these areas. State water administrators need more Information about 
the development and Its effect on water levels and stream discharge, 
and a way to predict the result of decisions to regulate future 
development. A model of the ground-water system in the shallow 
aquifers is needed. 

OBJECTIVE: The objectives are (1) to determine the extent of ground-water 
development for Irrigation, industry, and municipal use, and describe 
the effect of this development on water levels and stream discharge in 
the study area; and (2) to provide a means of predicting the effects of 
alternative ground-water management decisions. 

APPROACH: Data will be collected and compiled to make a quantitative 
anal̂ rsis of the hydrologic system in the Tertiary aquifers within the 
study area. A digital model with coarse grid will be prepared utilizing 
available information. The model would be used to test and verify 
concepts of recharge and ground-water movement in southern Laramie 
County. The grid density will be increased in areas of development 
where more Information is available locailly. The detailed model would 
be used to predict the effects of pumping. 
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PROGRESS AND SIGNIFICANT RESULTS: The Inventory of large-capacity wells 
was completed and historical and current pumpage were estimated from 
irrigated acreage maps prepared by the Wyoming State Engineer's 
office. A digital model has been developed for the ground-water 
systems in post-Cretaceous aquifers in an area of about 3500 square 
miles in Laramie County, Wyoming and adjacent parts of Colorado and 
Nebraska. The model is to be used by state water administrators as 
a guide for management of future ground-water development. 

PLANS FOR FISCAL YEAR 1979: The final report will be completed and 
submitted to the Director for approval and published as a Water-
Resources Investigation/Open-File Report. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: Water-resources monitoring 
in the Powder River, south-central, and 
southwestern coal regions in Wyoming 
(WY 77-039). 

COOPERATING AGENCY: None. 

PROJECT LEADER: Stanley A. Druse. 

FIELD LOCATION: Northeastern, south-
central, and southxrestern Wyoming. 

PERIOD OF PROJECT: January 1977 to 
September 1980. 

PROBLEM: Coal mining and associated developments of the scale and 
duration anticipated In major coal producing regions of the West may 
have adverse effects on the water resources of these regions. Mine 
dewatering, changes in land-use patterns, disposal of wastes, stream-
channel realignment, and withdrawals of water for industrial and 
domestic use may significantly alter existing surface- and ground
water systems on a regional basis, limit available supplies, interfere 
with traditional water uses, and cause deterioration of the remaining 
water resources. 

OBJECTIVE: The objective of the program is to determine the character
istics of the regional water-resources system and to detect and 
document changes in the system or its components that may be 
associated with coal mining. 
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APPROACH: The existing water-resources monitoring program will be 
evaluated for its regional surveillance value and additional data 
sites will be added or existing sites upgraded as needed. Data that 
continuously or periodically describe ground-water levels and quality, 
and streamflows and their quality will be evaluated so that changes 
mayjbe detected and documented. 

PROGRESS AND SIGNIFICANT RESULTS: (1) In the Powder River Coal Region, 
operation of the eleven surface water stations was fully implemented 
by the contractor, Morrison-Maierle, Inc., Helena, Montana. Field and 
office evaluations of contractor performance were made several times 
through the year. The contractor performance has been satisfactory 
in all phases of data collection and processing. Peak discharges, up. 
to lOO-year events, occurred at several contract gages, providing 
opportunity for fairly complete rating definition. Discharge measure
ment coverage by the contractor, during the floods, was good; 
however, several streams could not be measured by current meter 
because of a lack of highwater measuring structure. The Wyoming 
District surveyed and computed six indirect determinations of 
discharge and four step-backwater determinations to aid in rating 
development. The floods necessitated major rehabilitation at several 
sites; the work was accomplished by the contractor following the 
necessary additions to contract specifications. Cableway-A-frame 
specifications were prepared for three stations, and construction of 
the;A-frames was awarded by competitive bids. A low-flow recon
naissance of discharge and chemical quality was completed by the 
contractor to supplement the coal-hydrology data base and provide 
.gain-and-loss information for the Northern Great Plains project. 
The;contract for cleaning and sampling observation wells, Drane 
Drilling, Broadus, Montana, was successfully completed. 

i (2) South-central and southwestern Coal Regions: The contract 
termination date for cleaning and sampling observation wells was 
extended to provide for additional work in the regions. Work was 
completed June .30; data obtained are to be used by ground-water projects 
in the areas. 

PLANS;FOR FISCAL YEAR 1979: Contractor operation of. the eleven stream-
gaging stations will be monitored for quality assurance. Field data 
received will be reviewed and processed. Chemical-quality data 
collection is proposed for four additional sites, pending adequate 
funding. Specifications will be prepared for construction and 
installation of three cableways and rehabilitation of a fourth. 

. Present plans are to contract the cableway construction. Indirect 
determinations of peak flow will be run as needed. A status report, 
scheduled for fiscal year 1978, will be completed. A proposed report ' 
documenting the validity of step-backwater rating development 
procedures :may be started. 

REPORTS PUPLISHED DURING FISCAL YEAR 1978: None. . 
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PROJECT TITLE: Effects of herbicide 
usage on water quality of selected 
streams in Wyoming (WY 77-043). 

COOPERATING AGENCY: 
of Agriculture. 

Wyoming Department 

PROJECT LEADER: Joel. R. Schuetz. 

FIELD LOCATION: South-central Wyoming. 

PERIOD OF PROJECT: 
September 1980. 

June 1977 to 

PROBLEM: Local weed and pest control districts will be spraying the 
banks of selected streams (and islands in larger rivers) throughout 
Wyoming with Tordon (4-amino-3, 5, 6-trichloropicolinic acid), 
Banvel (2-methoxy-3, 6-dichlorobeuzoic acid), and 2,4-D. The Wyominjg 
Department of Agriculture needs to know whether or not any of these 
herbicides appear in the water or bed material downstream from the 
spraying activity. This problem could be compounded by the extremely 
low flow expected in reaches of some rivers. 

OBJECTIVE: The objectives are to determine the effects of herbicide 
spraying on water quality and on bed materials in the study reach. 

APPROACH: Sets of water- and bed-material samples will be collected 
upstream and downstream from the spray area before, during, and after 
the herbicide is applied. Application will last for about 8 weeks, 
during which sample sets will be collected twice a week immediately 
downstream. Samples will be analyzed in the Denver Central Laboratory. 
Results will be examined and the effects on water quality determined. 

PROGRESS AND SIGNIFICANT RESULTS: The second sampling run on the North 
Platte River was made in November 1977. Based on preliminary data for 
the North Platte River, the scope of the project was increased to 
include the entire state and the end date extended to 1980, as new 
spraying areas were planned by local weed and pest control Districts. 
Training in sampling procedures was given to state and county 
personnel in Thermopolis in March and Buffalo in June. Following 
spraying, samples were collected and sent to the WRD Central Lab in 
June and September for 10 sites in northeastern Wyoming and 2 sites 
in south-central Wyoming. To supplement this project, sampling for 
dicambra and picloran was added to the 20 pesticide stations in the 
basic water-quality network (Project WY 00-003). 
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PLANS FOR FISCAL YEAR 1979: Spraying and subsequent sampling is 
expected to continue at the same level as 1978. New streams in other 
parts of Wyoming probably will be selected by state and local agencies 
fori the spraying program. A report on results to date may be started. 

- . 1 , • . . . . ' • 

REPORITS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: A preliminary 
hydrologic investigation of 
an in-situ oil-shale retorting 
site near Rock Springs, Wyoming 
(WY] 78-045). 

COOPERATING AGENCY: Environmental 
Protection Agency. 

i • , . 

PROJECT LEADER: Everett A. Zimmerman. 
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FIELD LOCATION: 
Wyoming. 

Southwestern 

PiERIOD OF PROJECT: 
September 1979. 

October 1977 to 

PROBLEM: An in-situ oil-shale retorting experiment was conducted in 
1969 by the Department of Energy in the Tipton Shale Member of the 
Green River Formation at Site 4 near Rock Springs, Wyoming. Prior to 
combustion, a 20-foot thick section of the oil shale, having extremely 
low; porosity and permeability, was extensively fractured, using 
electrollnklng, hydraulic, and chemical-explosive methods. The 
Environmental Protection Agency and Department of Energy are concerned 
about possible effects of the in-situ retorting of oil shale on nearby 
aquifers and need hydrologic and water-quality data for the site. 

OBJECTIVES: The objectives of this study are to collect and publish 
hydrologic and water-quality data from within and adjacent to the 
combustion zone during dewatering. 
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APPROACH: The Department of Energy will drill into and dewater the 
burned area at Site 4. DOE will also drill three observation wells 
in unburned areas adjacent to and on three sides of the burned area. 
The well sites will be selected using data provided by DOE from core 
holes drilled before and after the burn and from an infrared surface-
temperature survey made after the burn. Water-level and pumpage data 
and water samples will be collected from all 4 wells during dewatering. 
The samples will be split and sent to USGS and DOE laboratories for 
chemical analysis. The data will be published in an open-file report. 

PROGRESS AND SIGNIFICANT RESULTS: Planning of the project and 
assembling a library of pertinent data was done in fiscal year 1978. 
Execution of plans for drilling and sampling were postponed by . 
Department of Energy until at least January 1979 because of suspected 
communication between the study site and an active burn at another 
site. 

PLANS FOR FISCAL YEAR 1979: Plans have been made to (1) locate 
observation wells, (2) collect water-level and pumping data during 
dewatering, (3) collect water samples for chemical analysis, (4) 
tabulate data, and (5) publish and transmit data to Environmental 
Protection Agency and Department of Energy. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: Digital model of the 
Arikaree aquifer in Muleshoe Flat, 
southeastern Wyoming (WY 78-046). 

COOPERATING AGENCY: 
Management. 

Bureau of Land 

PROJECT LEADER: Dwight T. Hoxie. 

FIELD LOCATION: Southeastern Wyoming. 

PERIOD OF PROJECT: 
September 1978. 

October 1977 to 

PROBLEM: A total of 75 high-yield wells are proposed to be installed 
in Muleshoe Flat for irrigation purposes. The Bureau of Land Manage
ment needs an evaluation of the effects of these withdrawals in 
order to make a final decision on whether or not to permit the 
development. 
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OBJECTIVE; The objective is to predict the effects of the proposed 
irrigation pumpage from 75 high-yield wells on ground-water levels 
within the study area and on stream-flow in the Laramie River and 
SybiUe Creek, which border the area. 

! ' ' , ' ' ' • ' •' ' 

APPROACH; Plans are to (1) conduct a hydrogeologic reconnaissance 
of the Arikaree aquifer, including (a) compilation of surface 
geologic map, Cb) map a configuration of base of aquifer, Cc) measure
ment of water levels and compilation of water-table map, and d) make 
seepage runs on principal streams; (2) develop and calibrate a 
digital two-dimensional flow model; and (3) simulate the proposed 
pumpage under transient conditions to predict effects on water 
levels and streamflow. 

PROGRESS AND SIGNIFICANT RESULTS: The hydrologic effects of proposed 
irrigation of 8,320 acres of land with ground water in Muleshoe 
Flat, a 34 square-mile area in west-central Platte County, Wyoming, 
were assessed. Results generated by a digital ground-water flow 
model indicated that at the end of a 40-year period ground-water 
level declines of more than 50 feet can be expected in an area of 
12.5 square miles and of more than 200 feet can be expected in an 
area of 7 square miles. In addition, streamflow depletions of 
4,300 acre-feet per year and 4,700 acre-feet per year can be expected 
in the Laramie River and Sybille Creek, respectively. A program of 
hydrologic field-data collection should be undertaken prior to 
Initiation of the proposed irrigation development in order to improve 
theise assessments. The final report was prepared, colleague review 
completed, and the report submitted for approval. 

PLANS FOR FISCAL YEAR 1979: The final report will be published in the 
U.S. Geological Survey Watetr-Resources Investigation series. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: Digital model of the 
; alluvial aquifer In Bates Hole, 
central Wyoming (WY 78-047). 

COOPERATING AGENCY: Wyoming State 
Engineer. 

i • • • • ' . • • • • • • • ' • ^ ' , ' 

PROJECT LEADER: Kent C. Glover. 
• ; ' i. ' • " , • ' . ' " . ,• . •..' ' ' • 

FIELD', LOCATION: Central Wyoming. 
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PERIOD OF PROJECT: October 1977 to 
: September 1979. 
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PROBLEM: A total of 10 high-yield irrigation wells are proposed for 
installation in Bates Hole. Existing surface-water diversions 
virtually depleted the flow of Bates Creek during the irrigation 
season. The Wyoming State Engineer needs an evaluation of the 
effects of these withdrawals on streamflow in order to make a final 
decision on whether or not to permit the development. 

OBJECTIVE: The objectives of this study are to define the relation
ship between Bates Creek and its associated alluvial aquifer and to 
predict the effects of the proposed pumpage on streamflow and water 
levels within the area. 

APPROACH: The approach to be taken in this study is Cl) to conduct a 
hydrogeologic reconnaissance at the alluvial aquifer, including 
a) collection of lithologic and water-table data at approximately 
30 wells, this will require drilling 20 observation wells, b) instal
lation of three stream gages, c) compilation of surface geology map, 
map of base of the aquifer, and water-table maps for Irrigation and 
non-irrigation seasons, d) aquifer tests of stream depletion, e) seep
age runs on Bates Creek^ and f) monitor pumpage and diversions; 
(2) to develop a digital two-dimensional ground-water flow model for 
the area; and (3) to simulate the proposed pumpage to predict the 
effects on streamflow and water levels. 

PROGRESS AND SIGNIFICANT RESULTS: Water levels in approximately 25 
wells, including several newly drilled wells, have been monitored 
monthly. Stream and irrigation discharge has also been measured. 
A seepage run along Bates Creek was made in March 1978 prior to spring 
runoff and irrigation. Two wells were driven in Bates Creek to 
observe the head difference between stream and aquifer. A set of 
wells were angered on both sides of Bates Creek to observe the 
potentiometric surface near the creek. A pumpage inventory and 
irrigated acreage inventory for 1978 has been completed. Maps show
ing surface geology, base of the alluvium and steady-state potentio
metric surface have been prepared. Hydraulic conductivity was 
estimated from drilling samples and driller logs of previous U.S. 
Geological Survey studies. Development of a ground-water digital 
model has begun for the steady-state period of December 1977 through 
March 1978. 

PLANS FOR FISCAL YEAR 1979: Water levels and stream discharge will 
continue to be measured. A seepage run is planned for October 1978 
to observe changes in the stream-aquifer relationship during an 
irrigation season. Development of a digital model will continue for 
the steady-state period of December 1977 through March 1978 and the 
transient-flow period beginning April 1978. Prediction of water 
levels and stream discharge in response to planned ground-water 
pumpage will be made using the developed model. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

84 



PROJECT TITLE: Digital model of the 
hydrologic systemi in the La Grange 
area, southeastern Wyoming (WY 78-048). 

COOPERATING AGENCY: Wyoming State 
Engineer. 

PROJECT LEADER: William B. Borchert. 

FIELDi LOCATION: Southeastern Wyoming. 

PERIOD OF PROJECT: October 1977 to 
September 1979. 

PROBLikM: Surface water and ground water are used for irrigation in the 
La Grange area. Surface water stored in a water district reservoir 
is supplemented by ground water pumped from district wells adjacent 
to the reservoir and by springs at the reservoir. The reservoir is 
down gradient of 27 irrigation wells in a 7 mi area where water-
level declines have occurred in the last 3 years. Because of concern 
about possible additional water-level declines, the Wyoming State 
Engineer needs to know the effect of current stresses on the system, 
as well as a means of predicting future stresses, for water adminis
tration. 
. i . - ' 

OBJECTIVE: The objectives are to determine the Interrelationship 
between water in the reservoir and water in the aquifer or aquifers 
adjacent to the reservoir, to determine the effects of ground-water 
pumpage on water levels throughout the area, and to determine the 
effects of ground-water pumpage on the flow of the springs at the 
reservoir. The ground-water flow system and the surface- and ground
water relationships will be simulated using a digital model with 
possible future stresses imposed on the model. 

APPROACH: Observation wells will be drilled in and near the reservoir 
and; where needed in other parts of the area. Water-level measurements 
will be made as needed. Preparation of- a hydrologic budget will 
include surface-water inflow and outflow data for two creeks, a 
pumpage inventory, and estimates of ground-water inflow and outflow, 
evapotranspiration, and recharge from precipitation. Seepage runs on 
the! creeks and measurements of surface-water diversions will be made. 
The! reservoir will be simulated by a pond model used in conjunction 
with an appropriate digital model that simulates the ground-water 
flow system. 
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PROGRESS AND SIGNIFICANT RESULTS: Sixty-one holes were drilled, 
including eight holes penetrating the Brule Formation for which elec
tric logs were made, and .45 holes were cased for observation 
wells. To determine the interconnection of aquifers, some observa
tion wells, in groups of two or three, were completed in different 
aquifers. The electric logs and hydrographs for observation wells 
open to different aquifers under pumping stress indicate the vertical 
extent of the aquifer system. A water-level recorder was Installed 
oh a well between the pumping wells at the reservoir and the irri
gation wells upgradlent. The hydrograph and pumping schedules help 
to indicate the areal extent of water-level decline due to the two 
pumping areas. Stream-gaging stations were installed on Horse Creek 
and Bear Creek where they enter the study area. Mass water-level 
measurements were made in the spring and in the fall. A pumpage 
inventory and monthly electric-power readings were made. Piezometers 
penetrating the streambed of Horse Creek were installed. A seepage 
run was made on Horse Creek and Bear Creek in September. 

PLANS FOR FISCAL YEAR 1979: An aquifer test will be made of a well at 
the reservoir. Using differential leveling, land surface altitudes 
will be determined for selected observation wells and irrigation 
wells. Interpretation of data will continue; the data necessary for 
a ground-water flow model will be compiled. Parameter estimation 
and adjustment will be accomplished using a water-table map prepared 
in 1957 as a basis for comparison. The model will be operated in 
a transient mode using short-term and long-term stresses. The 
responses of the model will be compared with known responses of the 
flow system. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: Northern Great Plains 
Regional Aquifer-System Analysis, 

Wyoming (WY 78-049).-

COOPERATING AGENCY: None. 

PROJECT LEADER: Dwight T. Hoxie. 

FIELD LOCATION: Northeastern 
Wyoming. 

PERIOD OF PROJECT: October 1977 to 
September 1981. 

— This project is subsidiary to project CR 78-230, 
described on page 107. 
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PROBLEM: Rapid development of energy resources in the Northern Great Plains 
will put stresses on heretofore little used aquifers for water require
ments and waste disposal. Previous studies have concentrated on counties 
or riiver and structural basins. There is now a need for a regional study 
of potential aquifers. More knowledge is needed so water development and 
management alternatives can be evaluated. To provide this knowledge, the 
Wyoming district will concentrate on aquifers above the Madison and below 
the Pierre Shale (Cretaceous). The study area is essentially the same 
as the regional Madison study. Four districts in the Northern Great 
Plains will participate with coordination by a Central Region staff. 

OBJECTIVE: The overall objectives of the project are to provide a quanti
tative evaluation of the principal hydrologic systems, the quantity and 
quality of the water in the principal aquifers, the amounts of water 
available to wells under existing technology, and the effects of with
drawing the.water. 

• . i • 

The ultimate objective is to provide water managers with technical 
means of administering and regulating the development pf water 
resources in the project area with emphasis on ground water. 

APPROACH: The areal extent of potential aquifers will be defined from pre
vious studies, existing geohydrologlc data will be compiled and evaluated, 
and [a program will be developed to selectively collect additional data. 
The physical parameters of aquifers will be determined by machine pro
cessing of digitized geophysical logs. Recharge and discharge from 
streamflow records, seep.age runs, well pumpage, evapo transpiration, and 
infiltratipn estimations will be determined. Digital models of the 
systems will be developed as a predictive means to evaluate alternatives 
for development of the aquifers and management.of the systems. Water 
quality will be described and geochemical trends and anomalies defined. A 
data-collection network will be developed for future monitoring of systems. 

PROGRESS AND SIGNIFICANT RESULTS: Project staffing was completed. A 
piloit study to determine evapo transpiration rates within the Powder 
Riveir Basin of Wyoming and Montana was initiated. The first of two 
seepage runs and water-quality sampling of perennial streams within 
the Powder River Basin was completed. The drilling of a deep hydro-
logic test well in the northern Powder River Basin of Wyoming was 
begun. 

PLANS ;FOR FISCAL YEAR 1979: Field data collected for the pilot 
evapotranspiration study in the Powder River Basin will be analyzed 
and a report prepared. Structural fence diagrams for the Powder River 
Basin of Wyoming will be prepared. The second of two seepage runs 
on p;erennial streams in the Powder River Basin will be completed and 
the data from both runs will be analyzed. Data.for construction of 
a digital flow model of the Dakota aquifer over the project area will 
be assembled.. Existing geochemical data will be acquired and used. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. , 
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PROJECT TITLE: High Plains Regional 
Aquifer-System Analysis, Wyoming 

(WY 78-050).-^ 

COOPERATING AGENCY: None. 

PROJECT LEADER: Charles F. Avery. 

FIELD LOCATION: Southeastern 
Wyoming. 

PERIOD OF PROJECT: October 1977 to 
September 1982. 

PROBLEM: The Ogallala Formation and associated rocks are the principal 
aquifers underlying the High Plains. The economic future of the High 
Plains and surrounding area is heavily dependent upon the capacity of 
the aquifer to sustain withdrawals. Comprehensive knowledge of the 
aquifer system is needed so that water-management alternatives can be 
evaluated and the economic life of the aquifer projected. To provide 
that knowledge, the USGS will do a 5-year study; eight districts. 
Including Wyoming, will participate, with coordination by Central 
Region staff. 

OBJECTIVE: The overall (Regional) objectives are to (1) describe the 
quantity and quality of the water resource and the operation of the 
hydrologic system; (2) develop a regional water-resources data storage 
and retrieval system; (3) develop data-collection networks for future 
monitoring; (4) develop digital models of the aquifer system; and 
(5) evaluate ground-water management alternatives using the models. 
The objectives for Wyoming will be to provide hydrogeologic data for 
the post-Cretaceous formations in southeastern Wyoming to the Regional 
project staff in support of the overall objectives. 

APPROACH: The areal extent of aquifer(s) will be defined based on 
previous studies. Geophysical logs will be examined to help determine 
aquifer thickness. About 25 test.holes will be drilled. Ground-water 
occurrence and movement, aquifer properties, and recharge will be 
determined from existing data or from aquifer tests on new wells. 
Ground-water discharge will be estimated from pumpage and irrigated 
acreage inventories, and from streamflow measurements. Approximately 
50 water samples will be collected and analyzed. Periodic mass water-
level measurements will be made. All existing and new data will be 
compiled and entered Into the Regional computer system. Work will be 
done with the Regional project team to apply Wyoming data to the 
Regional ground-water model. 

1/ 
— This project la subsidiary to project CR 78-229, 

described on page 104. 
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PROGRESS AND SIGNIFICANT RESULTS: The project chief was assigned in . 
September 1978. Some time was spent becoming familiar with 
available literature concerning ground water within the study area. 
Mass water-level measurements were made in the LaGrange area. 
Sixty-five test holes were drilled; 49 of those were cased as 
observation wells. 

PLANS FOR FISCAL YEAR 1979: Ground-water quality data will be compiled 
and stored in WATSTORE (National Water Data Storage and Retrieval 
System). The areal extent of the High Plains aquifer system and the 
potentiometric surface of the aquifer system during 1978 will be 
delineated on maps. The drilling program will start as soon as site 
priotitieis are established. 

REPORT? PUBLISHED DURING FISCAL YEAR 1978: 

Weeks, J.B., 1978, Plan of study for the High Plains regional aquifer 
system analysis in parts of Colorado, Kansas, Nebraska, 
New Mexico, Oklahoma, South Dakota, Texas, and Wyoming: U.S. 
Geological Survey Water-Resources Investigations 78-70, 28 p. 

PROJECT TITLE: Rate of nutrient 
release from decomposing plankton 
and periphyton in Lake De Smet and 
its outflow, north-central 
Wyoming (WY 78-051). 

COOPERATING AGENCY: None. 

PROJECT LEADER: David J. Wangsness. 

FIELD LOCATION: North-central 
Wyoming. 

PERIOD; OF PROJEtT: September 1978 
to September 1979. 

i . • • • • ' . ' • ' 

PROBLEM: There is a lack of understanding about the amount and rate of 
nutrient (phosphorus and nitrogen) release during algal cell decomposi
tion' in lakes and streams. This kind of information would be useful to 
water managers. The Lake De Smet system is well suited to this study. 
Originally an abandoned coal pit, the lake receives most of its inflow 
by diversions from Piney and Clear Creeks. Lake Capacity has been 
increased by dams and dikes. Outflow for irrigation is controlled. 

OBJECTIVE: The objective is tC determine the amounts of nutrients 
released during algal cell decomposition and the rate of nutrient 
release from blue-green algae and diatoms in stream periphyton and lake 
plankton. 
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APPROACH; Uniform samples of plankton and periphyton biomass will be 
collected and placed in duplicate sample bottles. Algal cells xfill 
be killed with a photqs3mthetic inhibitor and the samples incubated 
in the lake and stream. Every 3 hours for 36 hours, and every 6 hours 
for the second 36-hour period a sample will be filtered and analyzed 
for dissolved forms of nitrogen and phosphorus to the microgram per 
liter level. Additional samples will be analyzed for total nutrients, 
average sample biomass, specie identification and cell counts. 
Decomposition rates and total nutrient released will be determined. 

PROGRESS AND SIGNIFICANT RESULTS: Dlssolved-nutrlent data were collected 
during two 72-hour study periods from Lake De Smet and the outlet 
from Lake De Smet. Twenty samples were collected during each study 
period. Algal biomass samples were also collected and pH and tempera
ture measurements were made at the time of sample collection. 

PLANS FOR FISCAL YEAR 1979: Data will be analyzed and interpreted and a 
report published which will discuss the rate of nutrient release from 
algal cells upon cell decomposition. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: Hydrologic conditions 
in the Wheatland Flats area, Platte 
County, Wyoming, Part II 
(WY 79-052). 

COOPERATING AGENCY: Wyoming State 
Engineer and Department of Economic 
Planning and Development. 

PROJECT LEADER: Marvin A. Crist. 
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FIELD LOCATION: Southeastern Wyoming. 

PERIOD OF PROJECT: April 1979 to March 1981. 

PROBLEM; Water is diverted from the Laramie River to irrigate approxi
mately 40,000 acres of land in the Wheatland Flats area. Ground water 
is the source for an additional 2,000 acres. Adequate supplies of 
surface water are available only in years when stream runoff is above 
normal. Additional water is provided by wells. The increase in 
irrigation wells from about 85 in 1960 to about 225 in 1978 has 
resulted in substantially more pumpage of ground water. Consequently 
some of the shallow wella are no longer productive. Information is 
needed to determine the effect of ground-water development upon water 
levels and streamflow. 
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OBJECTIVE: The objectives are Cl) to determine the extent of present 
ground-water development for irrigation, industry, and municipal use 
and describe the effect of this development upon water levels in the 
separate aquifers; (2) to determine the effect of imported surface 
water upon water levels and the effect of Imported water and ground
water development upon stream discharge in the area; and (3) to provide 
a means of predicting the effect of water management decisions. 

APPROACH; Well-inventory, pumpage, and surface-water use data will be 
updated. Additional data will be collected to Include the adjacent 
area around Wheatland Flats where irrigation wells have been constructed. 
An observation-well network will be established and mass water-level 
measurements will be made in the spring prior to start of irrigation. 
Seepage runs will be made on all the streams to estimate stream-
aquifer relationship. Preparation of a water budget will aid in the 
development of a digital model of the hydrologic system, which will 
be tied in with two existing models for adjacent areas. • 

PLANS FOR FISCAL YEAR 1979: The inventory of large-capacity wells will 
be completed, mass water-level measurements made, and an observation-
well network established. Seepage runs will be made on all the 
streams, and compilation will start of the data to be used for 
development of a digital model of the hydrologic system. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 
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Water-Resources Projects Conducted by 
other Districts 
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PROJECT TITLE: Yampa River Basin 
assessment, northwestern Colorado 
and south-central Wyoming (CO 75-075)^ 

COOPERATING AGENCY: Routt County 
Department of Environmental 
Health. 

PROJECT LEADER: Timothy Doak Steele. 
I (Lakewood, Colorado) 

FIELD LOCATION: South-central Wyoming and 
northwestern Colorado. 

y-. 
\ ' 

m: —_ 

PERIOD OF PROJECT: 
December 1977. 

April 1975 to 

PROBLEM: Energy resources in the Yampa River basin in Colorado and 
Wyoming are being developed. Coal is the dominant energy resource 
being developed, with annual production in northwestern Colorado 
expected to increase from 6.0 million tons in 1976 to more than 
20 million tons by 1990. A substantial part of this mined coal will 
be converted in the basin to electric power or possibly synthetic 
gases. Other energy resources in the basin include oil and gas, 
oil shale, uranium, and geothermal springs. 

Decisions affecting policy of energy-resource development need to 
consider the environmental and economic impact of this development. 
Energy-resource development leads" to increased discharge of residuals 
to water, air, and land. Residuals are the noneconomic byproducts of 
energy-development activities. Discharged residuals will modify 
environmental quality, and attempts to modify or reduce residual 
discharges will affect both the quantity and quality of the basin's 
water resources. The availability of water may be a limiting factor 
to future development of the energy resources in the basin. 

OBJECTIVES: The project is designed to assess the availability and 
quality of the basin's water resources and evaluate the potential 
environmental and selected socioeconomic impacts of various coal-
resource development plans proposed by mining and power companies. 
The possible constraints on water availability and current uses as 
a consequence of existing water rights and compact arrangements will 
be considered. The basin-assessment program is designed to provide 
Federal, State, and local decision makers with basic environmental 
information for formulating and evaluating policies for the develop
ment' of the basin's energy and water resources* 

93 



APPROACH: Ambient hydrologic conditions in the Yampa River basin will 
be evaluated through interpretation of historic data and collection 
of additional data where deficiencies have been identified. Other 
basin-assessment evaluations include analyses of surface- and ground
water availability, multireservoir modeling of proposed surface-water 
development alternatives, remote-sensing applications, travel time 
and wasteload assimilative capacity analyses, socioeconomic impacts, 
review of water rights, and Investigation of institutional constraints 
and basin compacts which may limit the availability of water for energy-
resource development. Existing hydrologic models as well as coal
mining and coal-conversion models will be used to simulate the impact 
of various Coal-development plans' on the water-resource systems. 

PROGRESS AllD SIGNIFICANT RESULTS: Two reports describing the phase I 
and phase II project work activities have been published. All study 
work elements outlined in these work-plan reports were carried out, 
and most have been completed. Several reports documenting results 
of special topic areas, including' contractual studies, are completed 
or are in process. Summary reports highlighting results for each 
project phase are in preparation. 

PLANS FOR FISCAL YEAR 1979: Complete all reports. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Andrews, E.D., 1978, Present and potential sediment yields in the 
Yampa River Basin, Colorado and Wyoming: U.S. Geological Survey 
Water-Resources Investigations 78-105, 48 p. 

Bauer, D.P., Rathbun, R.E., and Lowham, H.W., 1978a, Traveltime, 
unit-concentration, longitudinal-dispersion, and reaeration 
characteristics of upstream reaches of two mountain streams 
(ABS.): American Water Resources Association, 14th annual 
meeting, Disney World Village, Fla, Nov. 6-10, 1978. 

, 1978b, Traveltime, unit-concentration, logintudinal-dlspersion. 
and reaeration characteristics of upstream reaches of the Yampa 
and Little Snake Rivers, Colorado and Wyoming: U.S. Geological 
Survey Water-Resources Investigations 78-122 (in press). 

Heimes, F.J., 1978, Potential geohydrologlc and land-use applications 
of LANDSAT images and aerial photographs in the Yampa River Basin, 
Colorado and Wyoming (ABS.): American Geophysical Union 
Transcript, v. 59, no. 4, p. 273-274. 

Heimes, F.J., Moore, G.K., and Steele, T.D., 1978, Preliminary 
applications of LANDSAT images and aerial photography for 
detennining land-use, geologic, and hydrologic characteristics 
in the Yampa River Basin, Colorado and Wyoming: U.S. Geological 
Survey Water-Resources Investigations 78-96, 33 p. 
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Steele, T.D., 1978, Assessment techniques for modelling water quality 
in a river basin impacted by coal resource development, l a 

, modelling the water quality of the hydrological cycle symposium, 
; Baden, Austria, September 1978, Proceedings: lAHS-AISH 
Publication no. 125, p. 322-332. 

1978, The potential impacts of energy development on water 
resources in the Yampa River Basin—^A discussion, in 
Spofford, W.O., Jr., Ed., resources for future and U.S. Fish 
and Wildlife Service: Forum on the Impact of energy development 
on the water, fish, and wildlife in the Upper Colorado River 
Basin, Albuquerque, N. Mex., Oct. 15-16, 1976 Proceedings 
(in press). 

_, 1978, An overview of river-basin assessment techniques,in 
an energy-impacted region—^Yampa River Basin, Colorado and 
Wyoming: American Water Resources Association, 13th annual 
meeting, special symposium on river-quality assessments, 
Tuscon, Arizona, November 2-3, 1977 (in press). 

Steele, T.D., Bauer, D.P., Wentz, D.A., and Warner, J.W., 1978, 
The Yampa River Basin, Colorado and Wyoming—a preview to 

; expanded resource development and its impact of regional water 
• resources: U.S. Geological Survey Water-Resources Investigations 
i 78-126 Cln press). 

Steele, T.D., Wentz, D.A., and Warner, J.W., 1978, Hydrologic 
; reconnaissance of the Yampa River during low flow. Dinosaur 
National Monument, northwestern Colorado: U.S. Geological 

: Survey Open-File Report 78-226, 10 p. 

Warner, J.W., Dale, R.H., and Steely, T.D., 1978, Potential effects 
of coal-resource development on the ground-water resources of 

I the Yampa River Basin, Colorado and Wyoming CABS.): American 
! Geophysical Union Transcript, v. 59, no. 4, p. 278. 

PROJECT TITLE: Effects of mining and 
related activities on the shallow 
ground-water system CMT 75-048). 

COOPERATING AGENCY: None. 

PROJECT LEADER; Steven E. Slagle. 
I (Billings, Montana) 

FIELD LOCATION: Eastern Montana and 
northeastern Wyomingi 

PERIOiD OF PROJECT: July 1974 to 
Jun^ 1979. 
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PROBLEM: Strip mining and the related aspects of coal development can 
be expected to cause ground-water levels and ground-water quality to 
change. The public, industry, and government need to know the extent 
of change in order to take and enforce mitigating measures. Water, 
availability and water quality need to be known in order for other 
agencies to evaluate alternative sources of water. 

OBJECTIVE: The major objectives are (1) to define and understand the 
regional and local flow systems in aquifers above the Pierre Shale; 
(2) to develop a semi-quantitative conceptual model as a basis for 
predictive models, (3) to develop predictive models to assess the 
effects of mining on water levels and the yield of wells and springs; 

• (4) to develop "first estimate" water-quality models to predict rate 
and direction of movement of poor quality water from spoil banks and 
other sources; (5) to utilize all of the models to evaluate and 
revise the data-collection program; and (6) to assure that the data-
collection and interpretation (modeling) programa meet the needs of 
other federal and state agencies. 

APPROACH: The accumulated geologic and hydrologic information will be 
combined to develop conceptual models of the hydrologic system on 
both large and small scales. Additional data needed for more complete 
understanding of the hydrologic system will be colelcted. Digital 
models will be developed, first to test and modify the concepts and 
evaluate the data-collection network, then to predict the effectis of 
mining and related activities on ground-water levels and the discharge 
of springs. Using the hydraulic models, development of water-quality 
models will be attempted to determine or predict leachate migration 
and the movement of other poor-quality water. 

PROGRESS AND SIGNIFICANT RESULTS: A geologic map of the northern Powder 
River Basin was published and a report on the geochemistry of water 
in the Fort Union Formation of the Northern Powder River basin was 
submitted for review. Collection and compilation of water-quality 
and well data for hydrologic-data reports waa completed. Collection 
and analysis of data from low-flow Investigations was continued as 
was the collection of hydrogeologic data for refinement of Isopach, 
basal configuration, sand percent, and sand thickness maps. Con
struction of the hydrologic model continued. Channel geometry 
studies were initiated to determine mean-annual flow in ungaged 
streams. 

PLANS FOR FISCAL YEAR 1979: Hydrologic-data reports of water quality 
and well data will be completed. Hydrogeologic maps will be refined 
for publication as an I-Series report. The report on low-flow studies 
will be completed. Construction and verification of the hydrologic 
model will be completed. Channel geometry studies and stream water-
quality studies will continue. 
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REPORTS PUBLISHED DURING FISCAL YEAR 1978: -

Lewi's, B.D., and Roberts, R.S., Geology and water-yielding char
acteristics of rocks of the northern Powder River Basin, south
eastern Montana: U.S. Geological Survey Miscellaneous Inves-

' tigations Map I-847-D. 

PROJECT TITLE: Availability of ground 
water from aquifers in the Cretaceous 
and Tertiary systems in the Fort Union 
Coal Region (ND 75-071). 

COOPERATING AGENCY: None. 

PROJECT LEADER: Mack G. Croft. 
(Bismark, North Dakota) 

FIELD LOCATION: Northeastern Wyoming, 
southeastern Montana, and western 
North Dakota and South Dakota 
(Northern Great Plains). 

PERIOD OF PROJECT; July 1974 to June 1977. 

PROBLEM: Proposed coal developments in the Fort Union Coal Region 
of the Northern Plains will be attended by substantial increases 
in water usage. In much of the region, the only practical source of 
water for domestic, stock, municipal, and small-scale industrial 
requirements is ground water from relatively shallow aquifers in 
rocks of Cretaceous and Tertiary aige. However, knowledge of these 
aquifers is fragmental and limited to scattered localities. A 
systematic and regional appraisal is required for planning, 
development, and management purposes. 

OBJECTIVE: The major objectives are (1) to determine the location, 
extent, and nature of the major aquifers and confining beds in the 
Cretaceous and Tertiary systems in the Fort Union Coal Region; 
(2) to evaluate the occurence, movement, and availability of ground 
water, including sources of recharge and discharge; and (3) to 
determine the chemical quality of the ground water. 
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APPROACH: The investigation will be concerned mainly with the 
compilation, analysis, and interpretations of existing pertinent 
data from available sources in the states of North Dakota, South 
Dakota, Wyoming, and Montana. Major aquifers in the Cretaceous and 
Tertiary systems will be identified, described, and correlated mainly 
through the use of geophysical and lithologic logs. Three regional 
hydrogeologic sections will be prepared that will illustrate the 
structural and stratigraphic relationships of the major aquifers. 
A structural map will be prepared, using the top of the Pierre Shale 
which, for much of the region, also will represent the lower limit of 
potable ground water. The final report will be prepared in the 
professional paper or Water-Resources Investigation Series. 

PROGRESS AND SIGNIFICANT BIESULTS: The project is mainly a compilation 
of existing published and unpublished data from reports in the Fort 
Union Coal Region. Water-level and transmissivity maps of the Fox 
Hills and Tullock (lower Ludlow) aquifer have been compiled. Also 
a geologic map of the Fort Union Coal Region and cross sections have 
been made. All field work and data compilation completed. Report 
has received considerable review and has been updated. 

PLANS FOR FISCAL YEAR 1979: Processing of report will be finished and 
Director's approval obtained for publication. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 

PROJECT TITLE: Hydrology of the aqui-
1/ fer(s) in the Madison Group (SD 76-043).— 

COOPERATING AGENCY: None. 

PROJECT LEADER: Lewis W. Howells. 
(Huron, South Dakota) 

FIELD LOCATION: Northeastern Wyoming 
and western South Dakota. 

PERIOD OF PROJECT: July 1975 to June 1980. 

T \ ^ 
r——' 
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— This project is subsidiary to project CR 76-192, 
described on page 102. 
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PROBLEM; New withdrawals of water from the aquifer(s) in the Madison 
Group for existing and proposed mining and industrial facilities 
could greatly exceed 100,000 acre-ft per year within five years. 
Some concerned persons, including public officials, fear that the 
aquifer is incapable of supporting a sustained yield of that magnitude 
and that severe damage may result to other water users in the region. 

The problem, therefore, is to delineate the magnitude and distri
bution (both in space and time) of the water resources in the Madison, 
and to determine the response of the aquifer to proposed withdrawals 
of water. 

i ' . ' . • '• • • 

OBJECTIVE; The objectives of the study are (1) to delineate the water 
resource(s) contained in or Integrally related to the Madison Group 
in South Dakota; (2) to determine the hydrologic regimen of the 
aquifer(s), with special emphasis on the surface- and ground-<7ater 
relationship in areas of outcrop, of the aquifer(s) in the Madison 
Group and to those in underlying limestone rocks of Paleozoic age 
and of the overlying Minnelusa Formation; and (3) to predict the 
probable results of removal of large amounts of water from the 
Madison. 

APPROACH: Records, data, and other information available from public and 
private sources will be collected, evaluated, and interpreted. Including 
analysis of drill-stem test data by a professional analyst. A data-
collection network will be established and operated to meet the 
objectives of the project. Test drilling, dye tracer tests, aquifer 
tests, geophysical studies, and other tests and studies will be con
ducted as needed and feasible. Information will be Interpreted and 
reports prepared that include structure, isopach, potentiometric, and 
geochemical maps, and predictions of probable effects of various 
patterns and magnitude of water resources development. Predictions 
will be refined from new information available from the data-collection 
network. 

PROGiRESS AND SIGNIFICANT RESULTS: The canvass of wells in the western 
half of South Dakota is complete. The gaging stations on streams 
in the Black Hills have been installed. Plotting of data for 
stratigraphic maps is nearly complete. Conversion of well records 
to System 2000 is about half completed. 

PLANS' FOR FISCAL YEAR 1979: The compilation and evaluation of data will 
continue. Gaging stations will be operated and the water-level 
monitoring program will continue. Ground-water samples will be 
collected and analyzed from any new wells that are drilled. Coding 
and conversion of records to ADP will be completed. 

I , • - ' • • ' . • . • • 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 
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Water -Resources Pro jec ts Conducted by 

Central Region Staff 
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PROJECT TITLE: Geochemical survey of 
waters of the western coal regions 
(CR 74-095). 

i - . • 

COOPERATING AGENCY: None. 

PROJECT LEADER; Gerald L. Feder. 
(Lakewood, Colorado) 

FIELD LOCATION; Northeastern Wyoming, 
southeastern Montana, western North 
Dakota, and parts of Arizona, Colorado, 
New Mexico, and Utah. 

PERIOD OF PROJECT: 
September 1979. 

July 1973 to 

PROBLEM: The anticipated large scale exploitation of coal or other 
energy-producing natural materials in the western United States is 
expected to result in marked changes in the geochemical environment 
including the quality of waters in the region, and especially the 
trace-element content of waters. Such changes will result predomi
nantly from effects of strip mining and power production. These 
changes can be best monitored only if realistic estimates of the 
predevelopment water quality are known. 

OBJECTIVE; It is the goal of this project to efficiently provide 
datla on the "natural" or pre-development geochemistry of the waters 
of the area, with particular emphasis on trace elements that may 
have a relationship to health and disease in humans or animals. 
If time and interest permit, attention may also be given to 
quantifying changes already produced by existing developments in 
the; area. In addition, the relationships between soils, plants, 
rocks, and waters, within the study area, will be quantified. 

APPROACH: During the 1974-75 field season, a hydrogeochemical 
sampling program will be carried out in the major coal basins in 
the Rocky Mountain and Northern Great Plains Coal Provinces. 
Rigorous statistical techniques will be used throughout the study. 
Theidata collected will include major chemical constituents, trace 
elements, and gross alpha and beta activity. If high alpha or beta 
activities are obtained, additional analysis will be made for 
specific radiochemical elements. All chemical analyses will be 
done in Water Resources Division laboratories. 

I •• 

.I', 
I 
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PROGRESS AND SIGNIFICANT RESULTS: Work was performed as a member of 
the ground-water Quantity and Quality Committee of the International 
Poplar River Water Quality Board of the International Joint Commission. 
The final report with co-investigators was completed. The general 
geochemical environment was found to be similar to the previously 
studied Northern Great Plains coal regions. 

PLANS FOR FISCAL YEAR 1979: Additional sampling and data analysis in 
other western coal regions will be done. A study will be made with 
the help of R. L. Bassett to determine if boron isotopes can be used 
to trace water movement. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Busby, J.F., Feder, G.L., Lee, R.W., Saindon, L.G. 1978, A comparative 
geochemical investigation of western coal regions (abs); 
Abstracts of papers of the 144th National Meeting 12-17 February 
1978 AAAS, p. 179. 

Feder, G.L., 1978, Possible effects of power production activity on 
ground-water quality in the Northern Great Plains Coal Province 
(abs): EOS, Transactions, American Geophysical Union, v. 59, 
no. 4, p. 278. 

Averett, R.C, Feder, G.L., Grisak, G.W., Lennox, D.H., Miller, M.R., 
Schneider, A.T., Stan, S., Taylor, O.J., 1978, Effects of 
Saskatchewan Power Corporation power plant on quantity and quality 
of ground-water in the Poplar River Basin, Saskatchewan-Montana: 
Report to the Interhational Poplar River Water Quality Board by 
the ground water Quantity and Quality Committee, 80 p. 

-4 

PROJECT TITLE: Bedload transport 
research (CR 74-187). 

COOPERATING AGENCY: None. 

PROJECT LEADER: William W. Emmett. 
(Lakewood, Colorado) 

FIELD LOCATION: West-central Wyoming. 

PERIOD OF PROJECT: July 1973 to 
September 1980. 

PROBLEM: Of all processes operating in river channels, especially 
- those of practical concern to engineers and others interested in 
river channel behavior, perhaps the least knowledge is available 
about the hydraulics and mechanics of bedload transport. Before 
continuing advances in river channel behavior can be made, some 
understanding of the behavior of bedload sediment must be made. 
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OBJECTIVE: The objectives are (1) to define spatial and temporal 
variations in bedload transport rate for a single stage of flow; 
(2) to define change in averagie magnitude of transport rate over 
a range in hydraulics of flow; (3) to define change in average 
magnitude of transport rate over a range in channel geometry; and 
(4) to analyze the data to evaluate the applicability of available 
bedload equations, suggest new coefficients for the existing 
equations, or propose new relations for predicting rates of bedload 
transport. 

i • 

APPROACH: The conveyor-belt bedload-transport facility on the East 
Fork; River near Pinedale, Wyoming will be used as a control to 
evaluate variability factors in bedload transport and to field 
calibrate the Helley-Smith bedload sampler. The calibrated Helley-
Smlth sampler will be used in the systematic collection of bedload 
samples, along with the concurrent measurements of streamflow 
hydraulics from a variety of sand- and gravel^bed streams. Within 
the laws of general physics, empirical relations of bedload transport 
will: be stochastically developed and the physical significance of the 
developed relations will be interpreted. 

PROGRESS AND SIGNIFICANT RESULTS: Field calibration of the sediment-
trapping characteristics of the Helley-Smith bedload sampler has been 
completed and the report submitted for Director's approval. Data 
analysis and interpretation of Information gathered at the conveyor-
belt|bedload-trap facility and at additional sites through the use 
of the Helley-Smith bedload sampi}.er :will continue. Analysis is under
way to facilitate the transfer of information from site-specific 
field areas to areal application and application to watershed and 
channel flow/sediment modeling concepts. 

PLANS FOR FISCAL YEAR 1979: The Helley-Smith bedload sampler will be 
used to enlarge the data base necessary to evaluate a range in 
hydraulic and sediment parameters significant to the bedload-transport 
process. A tracer study will be Initiated at the conveyor-belt 
research facility utilizing fluorescent particles to evaluate the 
(1) residence time of sediment, (2) average speed of particles, (3) 
depth of bed material involved in transport, (4) influence of bedforms 
on transport characteristics, (5) dispersion of bed material, and (6) 
other related aspects of sediment transport. 

REPORTS PUBLISHED'DURING FISCAL YEAR 1978: 

Emmett, W.W., 1978, Overland flow: in Hlllslope Hydrology 
i(M.J. Kirkby, ed.), John Wiley and Sons, 389 p. (pp. 145-176). 

Emmett, W.W., Burrows, R.L., and Parks, Bruce, 1978, Sediment transport 
I in the Tanana River in the vicinity of Fairbanks, Alaska, 1977: 
iU.S. Geological Survey Open-File Report 78-290, 28 p. 
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Leopold, L.B., and Emmett, W.W., 1977, 1976 bedload measurements. East 
Fork River, Wyoming; Proc, National Academy of Sciences, v. 74, 
no. 7, pp. 2644-2648. 

Emmett, W.W., and Leopold, L.B., 1977, A comparison of observed 
sediment-transport rates with rates computed using existing 
formulas i n Geomorphology in Arid Regions (D.O. Doehring, ed.), 
Proc. 8th Annual Geomorphology Symposium, State University of 
New York, Blnghamton, NY, September 23-24, 1977, pp. 187-188. 

Druffel, Leroy, Emmett, W.W., Schneider, V.R., and Skinner, J.V., 1976, 
Laboratory hydraulic calibration of the Helley-Smith bedload 
sampler: U.S. Geological Survey Open-File Report 76-752, 63 p. 

Mahoney, H.A., Andrews, E.D., Emmett, W.W., Leopold, L.B., Meade, R.H., 
Myrlck, R.M., and Nordln, C.F., 1976, Data for calibrating 
unsteady-flow sediment-transport models. East Fork River, Wyoming, 
1975: U.S. Geological Survey Open-File Report 76-22, 293 p. 

PROJECT TITLE: Reconnaissance tech
niques for evaluation of rehabili
tation potential of energy resource 
lands (CR 75-104). 

COOPERATING AGENCY: 
Management. 

Bureau of Land 

PROJECT LEADER: Lynn M. Shown. 
(Lakewood, Colorado) 

FIELD LOCATION: White Tail Butte EMRIA 
site, northeastern Wyoming. 

PERIOD OF PROJECT: July 1974 to September 1979. 

PROBLEM: Hydrologic information with respect to rehabilitation potential 
is needed by local, state and federal governments, private landowners, 
energy companies, and others prior to decisions on the leasing, mining 
plans, and mining of publicly-owned coal and oil shale. The information 
is needed over the next 1 to 5 years, so reconnaissance techniques must 
be used to obtain much of the necessary data. The two facets of the 
problem are: (1) To define the baseline conditions as they exist prior 
to mining, mostly in areas having sparse hydrologic data; and (2) to 
assess the potential for rehabilitation of the land-water system after 
mining. 
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OBJECTIVES: The purpose of this project will be to refine and apply 
j reconnaissance techniques that will provide mappable and other easily 

assimilated information to be used ias baseline data and in evaluating 
the rehabilitation potential of lands where energy resource mining and 
other land-use changes are proposed and in development, verification, 
and application of hydrologic process and regression models. Data to 
be collected and Interpreted include: Mean annual runoff, 2-, 5-, and 
10-year peak flows, sediment yields, soil-vegetation-water relations, 

i slope and exposure effects on vegetation and hydrology, reconstruction 
I of topography after assumed mining, channel and hlllslope erosion, and 

channel condition. 
i - • ' . 

j APPROACH; The techniques to be used to characterize watersheds of 
various sizes are (1) soll^molsture storage associated with vegeta-

i tioft types; (2) estimates of annual runoff by subtracting soil-moisture 
storage from annual precipitation; (3) the relation of percent bare 
soil to runoff and sediment yields; (4) index of erodibility by water 
dispersion; (5) estimates of annual runoff and peak discharges using 
channel measurements; (6) estimates of sediment yield using climate, 
drainage basin characteristics, and reservoir sediment surveys; 

i (7) erosion monitoring by resurveylng monumented transects; and 
I (8) hlllslope, channel, and geologic cross-section analysis with 

respect to reconstruction of the topography of potential mine areas. 
Soils, vegetation and runoff and erosion of nearby mine spoils in 
various states of rehabilitation will be investigated. 

PROGRESS AND SIGNIFICANT RESULTS: Information on vegetation, vegetation-
soil -water relations, and sediment yields was prepared for draft 

I Interagency reports on four EMRIA study areas. Rehabilitation potential 
I is relatively high for the Beulah Trench area. North Dakota; is moderate 
) to high for the White Tall Butte, Wyoming area; moderate for the Hanging 

Woman Creek, Montana area; and relatively low for the Kimbeto Wash, 
New Mexico area. Soil-moisture Investigations were begun on six of the 
model basins and vegetation Investigations were begun on txro of the 
basins. Preparations were begun on a presentation to be given on 
reconnaissance methods at an AGU Symposium on surface-mineable lands. 
Poor results were obtained in a test of Flaxman's sediment-yield 
equation, using a set of 20 small basins in northeast Wyoming and 
southeast Montana for which annual sediment yields had been determined by 
spudding stock ponds. A regression equation, which utilized independent 
variables similar to those in Flaxman's equation and stock pond sediment-
yield data as the dependent variable explained 68 percent of the varia
tion in annual sediment yields with a standard error of 26 percent. Data 

; collection was continued at two of the runoff plots in the Piceance 
I basin, but discontinued at three others because of prototype oil-shale 

development construction activities. Several new channel cross sections 
were installed and resurveyed three times to monitor prospective 
channel-geometry changes caused by oil-shale development dewatering. 

^ ' • ' . . ' -
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PLANS FOR FISCAL YEAR 1979: Open-file reports and maps on vegetation, soil 
moisture, and sediment yields will be prepared for the Coal Creek, 
Oklahoma basin, which is to be modeled. Testing of an equation for 
predicting annual sediment yields from small basins in the Powder River 
basin will be completed. Vegetation, soil-moisture, and sediment-yield 
information will be collected for tiro basins to be modeled in Montana 
and Colorado. Project personnel will participate more actively In the 
development of precipitation-runoff-sediment yield models of small basins. 
The channel cross sections and hlllslope transects in the Piceance basin 
will be resurveyed. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Frickel, D. 6., 1978, Hydrologic and geomorphic data from the Piceance 
basin, Colorado, 1972-77: U.S. Geological Survey Open-File 
Report 78-825, 169 p. 

PROJECT TITLE: Sorption of residual 
organic substances in retort waters 
by spent oil-shale residues (CR 75-181). 

COOPERATING AGENCY; Department of Energy, 
Laramie Energy Research Center. 

PROJECT LEADER: Jerry A. Leenheer 
(Lakewood, Colorado) 

FIELD LOCATION: Southwestern Wyoming 
(Rock Springs LERC oil-shale retort
ing site). 

PERIOD OF PROJECT: 1975 to September 1980. 

PROBLEM: In-situ oil-shale retorting produces 1 to 5 barrels of waste
water per barrel of oil. This wastewater is the result of free water 
contained in the oil shale, the dehydration and dehydroxylation of oil 
shale minerals at the high temperatures of the retorting process, and 
the partial combustion of the kerogen which produces retort water. 
The water-oil mixture is an emulsion which is physically separated 
after pumping from the in-situ retort, and the wastewater is a brown 
solution containing 500 to 1,000 milligrams per liter dissolved organic 
carbon. 

Because the wastewater must be handled at land surface during oil 
production, there is some potential for wastewater contact with the 
soils present at the retort site. Because of concern about the 
nutrient and toxilogical aspects of the constituents dissolved in the 
wastewaters, it is important to understand and measure the chemical 
and physical interactions between the soil and the wastewater. 
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The wastewater may be disposed at land surface by using various 
waste treatment processes, or it may be disposed in the subsurface 
via injection wells. Because of the concern about the toxilogical 
aspects of these waste organic solutes, the waste-treatment process 
selected for use is partially contingent upon the rate of transport 
of these organic solutes in surface and ground waters after their 
disposal. Organic solute transport is governed by the rate of water 
movement, and by solute sorption upon soils, sediments, and aquifer 
material. 

OBJECTIVE; The objective of the proposed research is to determine 
the chemical and physical effects of soil upon the wastewater 
composition and wastewater upon soil composition, and to determine 
the type and magnitude of the organic solute sorption processes which 
occur upon soil and sediment sorbents associated with the disposal of 
in-situ-produced wastewater. 

APPROACH: This investigation will be conducted using the wastewaters, 
natural waters, soils, and sediments associated with the experimental 
in-situ oil-shale retorting site of the Laramie Energy Research Center, 
Department of Energy, located near Rock Springs, Wyoming. All waters, 
soils, and sediments will be supplied by personnel of the Laramie 
Energy Research Center. 

The proposed investigation will directly study only the chemical 
and physical aspects of soil-wastewater ihteractibns. ; Also, the 
sorptive properties of unconsolidated soils and sediment sampled at 
land surface will be characterized by running adsorption Isotherms 
by the batch process of both fractionated and unfractionated waste
water using dissolved organic carbon to quantify the organic solute 
concentration. The fractionation procedure (Leenheer and Huffman, 
1976) typifies the sorptive interactions of the. organic solutes into 
six characteristic fractions. 

PROGRESS AND SIGNIFICANT RESULTS: Interactions between soil and retort 
waste water were evaluated, and waste water was found to extract both 
the sesquioxide and organic coatings from soil particles. Soil sorbs 
organic base solute fractions perferentially to organic acid fractions 
from retort water, which is the reverse order for processed shale as 
the sorbent. A first-order soil survey was conducted at an in-situ 
oil-shale retorting site near Rock Springs, Wyoming to aid in evaluating 
soil-retort water interactions. A significant finding in retort-water 
chemistry was the discovery of high concentrations of thiocyanate, 
which is especially toxic to plants. 
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PLANS FOR FISCAL YEAR 1979: The main effort will center on soil-retort 
water Interactions. Soil columns will be constructed in the laboratory 
and retort water will be applied. A similar study will apply retort 
water to soil at a field site, and leachate samples will be collected 
at various depths in the soil profile. Changes in organic, inorganic, 
and trace-metal solute composition will be evaluated. The main effort 
in water chemistry will center on the determination of the organic bases 
in retort water by liquid chromatography. This class of compounds 
presents the greatest environmental hazard because of mutagenic and 
carcinogenic properties. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Leenheer, J.A. and Huffman, E.W.D., Jr., 1976, Classification of organic 
solutes in water by using macroretlcular resins: Journal Research 
U.S. Geological Survey, v. 4, no. 6, p. 737-751. 

Stuber, H.A., and Leenheer, J.A., 1978, Fractionation of organic solutes 
in oil shale retort waters for studies on processed shale: 
Preprints, American Chemical Society, Division of Fuel Chemistry, 
V. 23, no. 2, p. 165-174. 

PROJECT TITLE: Hydrology of the Madison 
Limestone and associated rocks in parts 
of Montana, North Dakota, South Dakota, 
and Wyoming (CR 76-192). 

COOPERATING AGENCY: None. 

PROJECT LEADER: Elliot M. Cushing. 
(Lakewood, Colorado) 

FIELD LOCATION: Northeastern Wyoming, 
southeastern Montana, southwestern 
North Dakota, and northwestern 
South Dakota, 

PERIOD OF PROJECT: 
September 1980. 

December 1975 to 

PROBLEM: Major development of coal within the area will place a heavy 
demand on the area's limited water resources. The surface water is 
poorly distributed in time and space. It is fully appropriated in 
part of the area, and in the rest of the area its use will require 
storage reservoirs and distribution systems. Preliminary studies 
indicate that the Madison Limestone and assocj-ated rocks might provide 
a significant percentage of the total water requirements for coal 
development. However, the effects of large sustained withdrawals of 
water from these rocks on the hydrologic system are not known. 
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OBJECTIVE: The quantity of water that may be available from the 
Madison will be evaluated, the chemical and physical properties of 
the water defined. The effects of existing developments on potentio
metric head, storage, recharge and discharge, spring flow and stream-
flow, and pattern of groundwater flow will be determined. Possible 
hydrologic effects of proposed withdrawals of water for large-scale 
developments at selected rates and locations will be predicted. 
Better locations for wells will be determined and also the t3rpe of 
construction and development of deep wells to obtain optimum yields. 
A network of observation wells and streamflow gages will be designed to 
monitor effects of additional developments on the hydrologic system. 

APPROACH; Available geologic and hydrologic data, prior studies, and 
oil company Information will be compiled and evaluated. Borehole and 
surface geophysical information and other pertinent data will be pur
chased from oil companies. Structure and stratigraphy will be defined, 
and aquifer boundaries and geologic parameters that control permea
bility will be determined. These parameters will be translated into 
hydrologic terms. A test-drilling program will be designed and the 
aquifer will be drilled and tested. The preliminary digital simulation 
model of the system will be refined, and a monitoring netvrork will be 
designed. Predictions will be made about the possible effects of 
various patterns of water-supply development on potentiometric surface, 
recharge, discharge, springs, streamflow, and water quality. The 
monitoring network will be operated and the predictions will be refined. 

PROGRESS AND SIGNIFICANT'RESULTS: Tectonic and structure analysis of 
Madison Group and associated rocks was continued and preliminary 
structure and lithofacies maps were prepared. The geochemical and 
subsurface geophysical studies were continued. Water-temperature 
and Rwa maps for Red River Formation, Madison Limestone, and Minnelusa 
Formation were completed. Drilling of Madison Limestone test well 3 
was begun and at the end of the fiscal year the top of the Madison 
was reached at a depth of 4,300 feet. A preliminary test indicated 
that the shut-in head of the Madison at the test site is more than 
1,000 feet above the land surface. 

PLANS FOR FISCAL YEAR 1979: Drilling, coring, and preliminary testing 
of Madison Limestone test well 3 was completed. Selected zones in 
at least one of the three Madison test wells may be acidized to deter
mine the effect of acid treatment on the yields of water from these 
zones. The geological and geochemical studies will be completed and 
reports relating to these studies will be prepared. A large-scale 
digital model of the geohydrologlc section from the top of the Madison 
to the top of the Precambrian will be developed, and an attempt will 
be made to verify it with existing water-level data. The model will 
be refined as input data from the Northern Great Plains RASA (Regional 
Aquifer System Analysis) become available, and the model will be used 
as a predictive tool for various alternatives of ground-water development. 
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REPORTS PUBLISHED DURING FISCAL YEAR 1978: 

Brown, D. L., Blankennagel, R. K., Busby, J. F., and Lee, R. W., 1977, 
Preliminary data for Madison Limestone test well 2, S&iiSEh sec.18, 
T.l N., R.54 E., Custer County, Montana: U.S. Geological Survey 
Open-File Report 77-863, 135 p. 

Cushing, E. M., and Brown, D. L., 1978, The Madison Aquifer Study: 
Duplicated by authors as a preprint, American Society of Civil 
Engineers National Convention, Pittsburgh, Pennsylvania, 
April-27-28, 1978, 11 p. 

Brown, DV L., 1978, Wrench-style deformational patterns associated with 
a meridional stress axis recognized in Paleozoic rocks in parts 
of Montana, South Dakota, and Wyoming: Montana Geological 
Society, 24th Annual Conference, 1978, Williston Basin Symposium, 
p. 17-31. 

Peterson, J. A., 1978, Subsurface geology and porosity distribution, 
Madison Limestone and underlying formations. Powder River Basin, 
northeastern Wyoming and southeastern Montana, and adjacent areas: 
U.S. Geological Survey Open-File Report 78-783, 9 p., 21 figs. 

PROJECT TITLE: High Plains regional 
aquifer-system analysis 
(CR 78-229). 

COOPERATING AGENCY: None. 

PROJECT LEADER: John B. Weeks. 
(Lakewood, Colorado) 

FIELD LOCATION: Southeastern Wyoming, 
south-central. South Dakota, Nebraska, 
eastern Colorado, western Kansas, 
western Oklahoma, western Texas, and 
eastern New Mexico. 
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PERIOD OF PROJECT: 
through 1982. 

Fiscal years 1978 

110 



PROBLEM: The High Plains is a discontinuous upland area of about 
150,000 mi2 extending from southern South Dakota to western Texas 
and eastern New Mexico. The Ogallala Formation is the principal 
aquifer underlying the High Plains, which includes about 23 percent 
of the' irrigated land in the United States. The aquifer contains on 
the order of 2 billion acre-ft of water in storage; but, water is 
being withdrawn for Irrigation in excess of the rate of natural 
replenishment. The economic future of the High Plains and the 
surrounding region in eight states (Colorado, Kansas, Nebraska, 
New Mexico, Oklahoma, South Dakota, Texas, and Wyoming) is heavily 
dependent upon the capacity of the aquifer to sustain withdrawals. 

Several water-management options have been proposed, including 
those (1) to extend the life of the aquifer by artificial recharge, 
more efficient soil and water-management practices, and limiting 
annual withdrawal; (2) to supplement the water in the region-by weather 
modification and water importation; and (3) to allow unrestricted water 
use. Local, regional, and National interests are vitally concerned 
about the future of the ground-water supply and its impact on the 
economy of the region. A comprehensive knowledge of the hydrologic 
system of the High Plains is required so that water-management 
alternatives can be evaluated and the economic life of the aquifer 
can be projected. 

OBJECTIVE: The objectives of the study of the High Plains aquifer 
system are (1) to describe the water resource and the operation of 
the hydrologic system; (2) to develop a regional water-resources 
Cand related) data storage and retrieval system; (3) to design and 
develop a digital computer model (or models) of the High Plains 
aquifer system; and (4) to evaluate selected ground-water management 
alternatives to demonstrate the applicability of the model (or models) 
and provide a hydrologic basis for the economic evaluation of 
management alternatives. 

APPROACH: The objectives of the study will be accomplished through 
(1)'the assembly, compilation, and analysis of existing data; (2) the 
collection and analysis of data designed to provide information ori 
parameters for which data are lacking; and (3) the development of 
computer models. Data collection networks will be initiated in those 
areas where existing networks are inadequate to quantitatively describe 
the hydrology of the High Plains. The data compiled and collected will 
become part of a computerized data-management system which will provide 
a hydrologic (and related) data file for the entire High Plains region. 
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The purpose of the computerized data file is twofold. First, the 
data file will provide all input data necessary for the development 
of a regional model of ground-water flow in the High Plains aquifer 
system. Second, the data file will provide all users with hydrologic 
and related data on a scale suitable for local interpretation and 
modeling. The data-management file will be maintained on the U.S. 
Geological Survey computer at National Headquarters (possibly within 
System 2000) to provide maximum accessibility to the file. It is 
intended that the data file will be periodically updated and maintained 
for water-resource management purposes beyond the life of this High 
Plains aquifer study. 

Information for several of the hydrologic parameters needed for 
modeling is not available in adequate detail to provide regional and 
(or) historical variations in the value of the parameter. This is 
particularly true of recharge, pumpage, and specific yield data. 
For these and other parameters where data are sparse or nonexistent, 
special investigations will be planned and executed to develop the 
necessary data or estimation techniques to regionalize the data. 

Water-level, pumpage, and recharge records are the primary data sets 
for which historical data must be developed. It is anticipated that 
water-level records are generally adequate to describe the historical 
water-level changes in the Ogallala aquifer. However, it is expected 
that adequate data are not available to describe historical pumpage or 
recharge for the aquifer. Existing data collection networks for both 
water levels and pumpage will be reviewed, revised, and expanded as 
necessary to provide an accurate and extensive data base for the future. 
Particular emphasis will be placed on developing a monitoring network 
for determining annual pumpage and consumptive use. 

Data on the regional variation of specific yield are not available 
and will have to be developed during this study. It is anticipated 
that several methods for estimating specific yield will be funded and 
studied by this project. The methods will include both field and 
computer model studies. 

The primary product of this project is a computer model of the High 
Plains aquifer system capable of predicting the future state of the 
aquifer system given knowledge of the future stress. It is Intended 
that this model will become a ground-water management tool to aid 
regional, state, and local planners in assessing the impact of manage
ment alternatives on the hydrologic and economic future of the aquifer 
system. The model (or models) will be developed and tested during 
this study and used to evaluate selected ground-water management 
alternatives to denonstrate the applicability of the model. 
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PROGRESS AND SIGNIFICANT RESULTS: A plan of study was developed and 
published. Project offices were established and staffed in each of 
the eight states in the study area. The objectives of the study were 
established and responsibilities defined for each of the project 
offices. Review, compilation, and analysis of existing geologic, 
hydrologic, and water-quality data were started. Design of a computer
ized data-base management system for storage and retrieval of regional 
data was initiated. 

PLANS FOR FISCAL YEAR 1979: The compilation and analysis of existing 
data will continue and additional data needs will be defined. 
Development of the data-base management system will be completed 
and existing data stored. Regional hydrologic maps will be prepared. 

REPORffS PUBLISHED DURING FISCAL YEAR 1978: 

Weeks, J.B., 1978, Plan of study for the High Plains Regional Aquifer-
i System Analysis in Parts of Colorado, Kansas, Nebraska, New Mexico, 
Oklahoma, South Dakota, Texas, and Wyoming: U.S. Geological 
Survey Water-Resources Investigations 78-70, 32. p. 

PROJECT TITLE: Northern Great Plains 
regional aquifer assessment 
.(CR 78-230) 

COOPERATING AGENCY: None. 

PROJECT LEADER: George A. Dinwiddle. 
(Lakewood, Colorado) 

FIELD LOCATION: Northeastern Wyoming, 
eastern Montana, western North Daikota, 
and northwestern South Dakota. 

PERIOD; OF PROJECT: Fiscal years 1978 
through 1980. 
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OBJECTIVE: Objectives of the program to assess the availability of 
water in the Northern Great Plains are those recommended by the 
National Water Commission in 1973 in its final report sponsored by 
the United States Congress, with priorities given to those with 
falling water tables and deteriorating water quality, are to 
determine: (1) Aquifer boundaries, thickness, saturation, and 
transmissivity; (2) the suitability of overlying land and wells 
for artificial recharge programs; (3) depth of water, quality and 
temperature of water; (4) the storage capacity at various ground-water 
levels; (5) the source of pollutants found in the aquifer; (6) natural 
discharge from the aquifer, principal withdrawals, sources and amounts 
of recharge, anticipated yields, and the effect of pumping on surface 
supplies; (7) the extent of past ground-water mining and the estimated 
economic life of the aquifer under various assumptions as to rates of 
withdrawal; and (8) the susceptibility of the aquifer to operation and 
management on a "sustained yield" basis. 

APPROACH: The first 9 months of the study is designated for 
collection of existing geologic, hydrologic, and geochemical data. 
Report outlines will also be prepared the first year, after data 
compilation is underway. 

Drilling, geophysical logging, and testing in test holes is 
scheduled for late fiscal year 1978, all of fiscal year 1979, and 
early fiscal year 1980. This phase of the study is delayed to allow 
adequate time to select drilling sites and to prepare contracts for 
bid. The large expenditures for drilling, logging, and testing are 
distributed over all 3 fiscal years of the project in order to 
effectively utilize the funds budgeted for each fiscal year. Testing 
includes hydraulic testing in zones Isolated by packers, and coring 
for lab tests; including hydraulic and elastic measurements. Water-
quality sampling and analysis from each aquifer penetrated by the 
test holes is also part of testing. 

Preliminary design of simulation models is scheduled to begin the 
second half of fiscal year 1978, in order to design the framework of 
the models, to ascertain needed data for models, and to conduct pre
liminary simulation of hydrologic systems. 

Additional data collection beginning in late fiscal year 1978 
includes well and spring inventory, aquifer testing, and gain-and-loss 
studies. Well and spring inventory are needed in the remote parts of 
the area to provide data on the potentiometric surface, water quality, 
water use and discharge, and to identify wells suitable for further 
testing. Aquifer testing of existing wells will continue for a large 
part of the project duration in order to obtain data needed for 
modeling and analytical calculations. Gain-and-loss studies in 
selected streams are needed in order to identify areas of natural 
recharge by streams, and discharge to streams for exposed aquifers. 
Repetitive measurements through a 21-month period permit calculation 
of rates of recharge and discharge. 
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Preparation of geologic, hydrologic, and geochemical maps begins 
in late fiscal year 1978 and continues to the middle of fiscal year 
1980. Resulting maps will be published in technical reports and 
provide input data for hydrologic models, geochemical models, and 
water-management analyses. Geologic maps include structure-contour 
maps, tectonic maps, and lithofacies maps. Hydrologic maps include 
saturated thickness, potentiometric surface, transmissivity, and 
storage. Geochemical maps Include water type as related to flow 
systems, pollution, and special studies, as needed. 

A series of professional papers is proposed to describe results of 
each project. Chapters of each professional paper would cover the 
geology, configuration, tectonics, hydrology, and geochemistry of 
each project. A combined report on modeling of the Madison and 
Northern Great Plains projects is planned in order to describe 
multilayered system analysis. The modeling report would describe 
hydrologic and geochemical modeling, including analysis of water-
management alternatives. 

A preliminary coarse-mesh simulation model will be prepared 
beginning in fiscal year 1979. The model is proposed to include the 
following areas: Williston Basin; Power River Basin; Hogeland Basin 
and north-central Montana; and Bull Mountains Basin. The model will 
Integrate all data and simulate the flow systems, including water 
quality as related to the flow systems. Carefully prepared and 
calibrated models will be prepared during fiscal year 1979 and fiscal 
year 1980. The models form the basis for later water-management 
studies. 

Water-management alternatives will be appraised late in fiscal year 
1979 and during most of fiscal year 1980. The effects of normal use, 
drouth, and coal mining on the aquifers, water quality, and land 
surface will be simulated. Schemes to improve water use will be 
designed and tested using the simulation models and techniques of 
systems analysis. 

PROGiRESS AND SIGNIFICANT RESULTS: A plan of study was written and is in 
review. An exploratory hole in the Powder River Basin was drilled, 
tested and sampled. Several staff members were acquired in District 
and Project offices. Preparation of the data base was started, and 
special studies were initiated. 

PLANS FOR FISCAL YEAR 1979: Existing data will be assembled and a plan 
for further data collection made. Staffing in District and Project 
offices will be completed. Basic data will be entered into the 
computer data file. Studies of the regional geologic framework, 
geochemistry, and potentiometric surfaces will continue. 

REPORTS PUBLISHED DURING FISCAL YEAR 1978: None. 
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