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

~ FISCAL YEAR 1979

by D. D. Carlson and S. L. Creen

INTRODUCTION

The Water Resources Division of . the u.s. Geologlcal 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 1nvestigations 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).: .

1

The data-collection activities include: (1) Collection of records
for streamflow and reservoir storage; (2) measurements of water levels
in wells, (3) sampling and chemical analysis of water from streams and

‘wells;: (4) sampling and sediment analysis of surface water; and (5)

collection of peak-flow information at partial-record sites. This
report! contains tables of monitorlng sites for these five data-collection
actlvities. .

Weter 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 f1nal reports

‘ are Ans preparation.'

; . : : . .
'-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

1nvestigations during the fiscal -year 1979 (October 1, ‘1978, through
September 30, 1979). It is one phase of an effort to coordinate the
water—resources investigatlons of the u.s. Geological Survey w1th those

- of other organizations.
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A BRIEF HISTORY OF THE WYOMING DISTRICT

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

" summary of the water-resources activities of the U.S. Geological Survey

in Wyoming is included in this report in commemoration of the 100th .
anniversary of the U.S. Geological Survey.

- There was no Wyoming District in 1888, when the Washington, D. C.
office of the Survey paid the installation costs for the first gaging
station in Wyoming, Laramie River at Woods Landing. It was constructed

and, operated by the Territorial Engineer, Elwood Mead. Between 1895 and

1901 the Survey 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). 1In 1938 the Bureau of Reclamation established .
23 streamflow stations in the Green River Basin using Survey plans. The
Bureau also did field work at Survey stations in the area; in return the
Survey computed and published the records for all stations. During the

.’postwar period, 1945-50, many new streamflow stations were established

under the Interior Department's Missouri River Basin program. A flood-
investigations program, started in 1959 in cooperation with the Wyomlng
nghway 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 1n

:1961 w1th L. A. Wiard as District -Engineer.
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. The earliest known ground—water stud:.es by the Survey in Wyoming
were done between 1900 and 1917 by G. I. Adams in the Goshen Hole area .
(Water-Supply Paper 70); N. H. Darton in the Great Plains, Bighorn
Mountains, Laramie Range, and Black Hills; and O. E. Meinzer in Lodgepole
Valley:. State cooperation has been continuous since 1940, when the
Wyoming Planning and Water Conservation Board sponsored a study of the’
Egbert-Pine Bluffs area by T. W. Robinson. Cooperation with the State
Engineer has continued since 1945. 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 1nvest1gat10ns 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.

Groundéwater 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

fg Dlstrict, Ground Water Branch, was established, with H. M. Babcock as

Distriét Geologist.

Surface-water quality work in Wyoming began with the establishment

Aof an office in Worland in March 1945, with T. F. Hanly in charge. The

program was directed by P. C. Benedict, Regional Engineer, in Lincoln,
Nebraska. 1In 1948, the chemical quality or sediment stations were in
operation-at 16 sites in the Bighorn Basin and 5 sites in the North Platte

' basin, under 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
Branch, with a field office in Riverton; the Riverton office was reassigned
to the'Surface Water Branch in October 1964. The first sediment station in
the State coop program was established on Rock Creek near Atlantic City for
the Wyoming Natural Resources Board in 1957. The State Engineer started a
cooperative chemical-~quality program to evaluate the effects of the

 Kendrick Project .on the North Platte River im 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
-‘Dlstrict, was transferred to’the Wyoming D1str1ct.

_ The Dlstrict sediment 1aboratory has remalned 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 w1th the Wyomlng

Department of Agriculture.
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‘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 Envirommental Quality, the Bureau of Land

- Management, and the Envirommental 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, - s . :

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. Babeock /51(?) = /57(?)
Ellis D. Gordon ' 2/58 - 2/67
Quality of Water Branch: " Thomas F. Hanly 2/56 - 2/67
Water Resources Division: teon A.'Wiard ' 2/67 - 8/68
. . Robert L. Cushman - 8/68 - 6/73
Sam W. West o 12/73 - 12/78
' William W. Dudley, Jr. 4/79 - present



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

work originated.

1
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215 N. Lincoln Street
Casper, WY 82601

- (307) . 265~-5550

381 N. Main .

‘'P.0. Box S

Buffalo, WY 82834
(307) 684-9661

509 S. Federal Blvd.
P.0. Box 431
Riverton, WY 82501
(307)5856-3771

2120 Capitol Ave.

P.0. Box 1125
Cheyenne, WY 82001

~ DISTRICT OFFICE ADDRESSES

Wyoming District Office

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

Subdistrict Offices

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

Field Headquarters

Field Unit

(307) 778-2220 ext. 2153
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4Figuré 1.-¥Location of offices in Wyoming.
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489 East 5th South
P.0. Box 1175

Green River, WY 82935
(307) 875-6700
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' WHERE TO OBTAIN GEOLOGICAL SURVEY PUBLICATIONS

”Cﬁfreﬂﬁ 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
o - .
1 , . .
. 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-proné area maps may be obtained from the Wyoming District
Office. '

Mép information is available from

t
I

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
o 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 interlibrary loan by writing to

; U.S.'Geological Survey Library
L - 12201 Sunrise Valley Drive
g 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 statioms; 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. 1In
table 2, ground-water stations are listed in numerical order by
counties.

The headings of the coluﬁns 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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Clorks Fork Yellowstone River, and Bighorn River basins.
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Figure 4.—Location of surface-water data sites in the Tongue River, Powder River, Belle Fourche River,

and Cheyenne River basins.
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|
S Explanation of abbreviations and codes used in table 1.
» , : : : . :
!
o

Purpose: B, bench-mark or long-term-trend station
g - C, current-purpose station such as accounting, operation,
_! forecasting, disposal, water quality, compact or
] : legal, research or Special study
: H, hydrologic station
‘ P, principal-stream station
i R, regulated station
I .

Perlod of Record: The dates given are the calendar years in which
1 ‘ ~ records began or ended. Breaks of less than a
‘ ' " year are not shown.

i
. :
Location n:  SE, section
N g - TSP, township
t RNGE, range
i

Gage, Equipment D, digital recorder
1 G, graphic recorder

! M, manometer gage

Y 0, observer record only

| S, staff gage :
‘ T, pressure-transducer gage
l W, uwell gage

|

Currént Record Type: S, seasonal operation (no winter records)
‘ Y, full—year operation

i
1

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

M, Montana District -
T . .
Cooperator:  BLM, Bureau of Land Management
o '~ BRUC, Bureau of Reclamation, Upper Colorado Region
BRUM, Bureau of Reclamation, Upper Missouri Region
CE, Corps of Engineers
-DEPD, Wyoming Department of Economic Planning and
’ Development .
MRB, Geological Survey, Missouri River Basin Program
- USE, Utah State Engineer
- USGS,. Geological Survey, Federal Program ‘
WDEQ, Wyoming Depar tment of Environmental Quality
WGF, Wyoming . Department of Game and Fish
WSE, Wyoming State Englneer '

B e

Remarks .USBR, U S Bureau of Reclamation 7
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Table 1. Surface-water stations

* Also chemical quality station

# Also s

ediment station

STATION STATION PUR-|DRAINAGE| PERIOD | LOCATION |ggfpalas | REMARKS
NUMBER NAME POSE| AREA OF — 3¢ B BE | g
‘ RECORD | SE| TsP|RiGE|{ " & BB
2 Ua B¢
8 8 8
8
YELLOWSTONE RIVER BASIN
06186000] YELLOWSTONE LAKE AT BRIDGE BAY, VNP P liowe  Je2te - |- |- o frfm |-
06186500 YELLUWSTONE R AT YELLOWSTONE LAKE UUTLET, yne | & 11006  f1922-25,{- |- |- lew | v fu |-
' 1926- A
##06207510( 816G SAND COULEE AT WYOMING=-MONTANA STATE LINE | cr | 134 [1973- 32| 9s] 2e€fom | 3 [w | oLm
*06218500| WIND RIVER NEAW DUSDIS c 232 |19as-  |esfsawroewiow [ v |r | wse
«306220500| EAST FORK wIND RIVER NEAR DUBODILS c a27 1950-57,f34 | 6N oW |GM Y R MRB
. - 1975-
406222700/ CROW CREEK NEAR TIPPERARY H 30,2 li9e2- lao| wn| awjem | v |R | MR
. %062240000| BULL LAKE CREEK ABOVE BULL LAKE H 187 1941-53,] 2| 2an| wwiow J v |R | mre
1966~ - .
06224500} BULL LAKE NEAR LENURE c 210 |193a- 30| 3n] awlem | v [r .| mra,
o ] : : : BRUM
. 06225000{BULL LAKE CREEK NEAR LENURE c 213 ho9is~-  luz|3n| ewlosm| v |r | BRUM
#06225500| WIND RIVER NEAR CROWHEART er 11891 1905- f1ef 3n| 2wiloew] v I8 | wRum _
#06226000| WYOMING CANAL NEAR LENURE cH - J19at-as,]17 ) 38| awlow | s |r | eRumM|APR THRU ucT
h B : 1949~ :
06227600 WIND RIVER NEAR KINNEAR cr fe19a  [197a-  J13fen]| awfem { s [r | wse
/. #06228000| NIND RIVER AT RIVERTUN ek | 2309 ° [1906-08,[ 2| 15| «E0eM] ¥ [R | E
1911~ A
*06228350| SF LITTLE WIND R AB WASHAKIE RE NR F1 WASHAKIE [ H 90.3 l1976- |1e]| 18| awiow §v |R | MRe
06233000| LITTLE PUPU AGIE RIVER NEAR LANDER c 1285 fi9ae- |27 32| 9owlew | s |s | wsE
#06235500| LITTLE WIND RIVER NEAR RIVERTON ck | 1904 hoar- [11]as| «Efow [ v IR |cCE
#06246500] OCEAN- DRAIN AT OCEAN LAKE UUTLET, WR PAVILLION | € 1948-53, : ow [ v |R | mMre-
1978-
*¥06253000| FIVEMILE CREEK NEAR SHOSHONI c 418 [1941-a2,]19) 3n| eElem | v |r | BRUM
’ - : 1948-
##06256900| DRY CREEK NEAR BONNEVILLE cH 52,6 [1965- afsan| s2wien | v [r | BLM
06258000] MUDDY CREEK NEAR SHDSHONI c 332 J1949-68,]3a ]| an| sefem | v | | BRUM
. - 1972« A )
06258900{ BDYSEN RESERVDIR ¢ |7700  |iesi-  |is| sw] eEf- | - |- | mrs [FuRnIsHED BY useR
#06259000) NIND RIVER BELUW BOYSEN RESERVOIR cr | 110 1951~ 9fsw| e€fom | v |w | BRUM
*#06260000] SOUTH FORK OWL CREEK NEAR ANCHUR ch 85.5 [1932, |28 fusnfroowfem [ v |w | mee
- ' : 1939-43, :
~ 1959+ A
06260300| ANCHOR RESERVOIR c 131 1960- |26 ja3nfioow |- | - |- - | mRB |FURNISHED BY ussR
*06260400| SOUTH FORK OWL CREEK BELOW ANCHOR RESERVUIR ck | 131 hose- [2s{u3nfioomfew | v fw | mre
*¥06267400( EAST FORK NOWATER CREEK NEAR CULTER H 149 lior1-  |sijasn| o2wlem | v Iw | wse
*#06268500 FIFTEENMILE CREEK NEAR WURLAND c s1a  liesi-12, |27 fern] oawlem | v |w | BLm
: ) ’ 1978~
*#06270000| NONODD RIVER NEAR TEN SLEEP P 803 |1938-43, |27 fa7n| sewjoem| v fw | wse ’
' . : 1950-55,
1972«
06275000{ WOOD RIVER AT SUNSHINE e | 194 house  fislernfioawfem | v W | wse
06276500 GREYBULL RIVER AT MEETEETSE ce | es1 fise1, 4 |usn 100w pem ] s Is | wse
) ’ 1903
o ) 1920+
*06278000f{ DRY CREEK NEAR GREYBULL c 1951-53, Y |w |eum
S . 1955-60,
: : 1979-
06278300 SHELL CREEK ABOVE SHELL RESERVOUIR BCH |  23.1 [1956- tfoan | sewfow by W | wse
06270500 SHELL CREEK NEAR SHELL cH | 145 hewo-  [17fs3n| 90w [ew [ 5 Is |wsE
*#06279500|BIGHURN RIVEW AT KANE : "“CR J1s7es  j19ze- 9lssn | eawlem [ v lw | mRe
06260000|NORTH FORK SHOSHONE RIVER NEAK WAPIT1 cH 1921-26, 6M [y w | weF
1979~
.06280300] SOUTH FORK SHOSHONE HIVEX WEAK VALLEY Bt 1297 B9se- jaqleoNjioewinm ] v W _ ] usesi



Table 1. Surface-water :tatiohs (continued)

. STATION ' STATION PUR- { DRAINAGE] PERIOD LOCATION | m I EB - REMARKS
. “NUMBER | . NAME POSE| AREA - OF : §§ HESE :
i I RECORD |SE|TSP|RNGE ElEg 54
gt 8
. . A N : . . - ) =1
s o s e i ==~ YELLOWSTONE "RIVER™BASIN ~(Continued) ™~~~ "7 7777 "7 7" m T b - g
06281000] 30UTH FORK SHOZHONE RIVER ABOVE ©BUFFALU arLL_RE§ P 585 1903, 33]52N[103W(GM | ¥ 13
I K - . i : 1905-08, .
g 1921=26,
. . i 0 1973- - , . :
.. 06281500 BUFFALOD D!LL RESERVOIR [ 1498 1909~ 12]52N 1030 |~ |- MR8 |FURNISHED BY U8BR
. «0s282000] SHDSHONE RIVER BELOW RUFFALD BILL REseavaa cr | 1538 1921~ 3isanfioaw(dbn } v |w | BRUM]
" 06284200 SHOSHONE RIVER AT WILLWOOD CR } 1980 1974~ I4155N| 99WIGM | Y |w ] BRUM
2406284300] SHOSHONE RIVER NEAR GARLAND CR ] 2036 1958~ 13{55N] qew]eM | Y |NW MRS . . - : :
. --006284500| BITTER CREEK NEAR GARLAND c “ 80,5 J1950-53,] 7|sSwn] 9tWjow | v |W MRB ; - ’ '
A b : _ 1957-60, ’ : :
. : ’ 1968~ ‘ ] !
#06284800] WHISTLE CREEK NEAR GARLAND £ 141 1958-60, |30|SSN| -9TW{GM | ¥ |W MRB : _—
o e : 1968~ . . -
*406208%100| SHOSHONE RIVER -NEAR LOVELL ) CR | 2350 1966= 16{S6N| oW |6M | ¥ |W MRB
-pszasnoo SAGF .CREEK AT ST0ON CANAL:‘ EAR‘DEAVER c 341 1958-60, [34|SIN| 97w |6M | ¥ |w MR’
: . 1968« - :
06286400 e!suonu 'LAKE NEAR ST, XAVIER, ur ¢ 19626 {1965~ 18] 65 31€{- -{- MR8 |FURNISHED BY USBR .. ~ '~ - ;
-06297480] TONGUE .R AT TONGUF CANYON EAMPhROUND, NR DAYTON | C 202 1974- to|sen| B7wiemM | v |8 - | uSes : ) w . : :
_ 06297500/ HIGHLINE DITCH NEAR DAYTUN' [ - 1919-23, |11 |s6n] BIw|Gw | S5 |B Wse |
Lo ‘ 1940- : - . .
*06298000]| TONGUE HIVERANEAR 04YTON BCH| 2¢a 1918-29, {11 {sen| Biwlow | v. |8 wSE | ) L - : . )
. - I X . .. . . lqno_ : . . o . . .
=3 06299500} WOLF CREEK AT WOLF CH 37,8 [1945- 4lssn| 8ewlew } s |8 WSE
ossoosoo EASY FORK B16 GOOSE CREEX NEAR BIG HORN | Ch 20,1 |li19s3- 28{53n] BewicM |} 8 |S WSE
06301500| WEST FORK B16 GOOSE CREEK NEAR BI6 HURN - [ 24,4 1953« |30 |san| BeW j6M s Is nSE
. 063020001 816 GNOSE CREEK NEAR SHERIDAN o 120 1929~ 35|sSn] Bewlew | 8 {8 wSE
: - 06303500] LITTLE GQOSE CREEX IN CANYON, NEAR BI6 HORN CH 51.6 |194t- tls3n] Bswlew {5 {s WSE -
"#806305500] GODSE CREEK BELOW SHERIDAN € 392 1941- 15]sen| 8awlow | ¥ |8 nSE
06306250 PRAIRTE 006 CREEK NEAR ACME ¢ 358 1970~ 23(58n| AsWlGw | Y |[M -
.. 06309200] MIDDLE -FORK PONDER RIVER NEAR BAKNUM H 45,2 1961« 26 juen| BowjeM [ ¥ |C WSE
' 06309260| BUFFALQ' CREEK AB N F RUFFALO CREEK, NEAR ARMINTQ C 8.80[1974=- 20]40n} BewieM | Y |cC usGs
06309270 NORTH .FORK BUFFALD CREEK NEAR ARMINTO r A.1011974-  [17]40N} B6W |G | v |€ usGs
06309280| BUFFALO CREEK BL N. F BUFFALD CREEK, NEAR AKMINTIM € 18,6 11974- 21|aon| Bew|em | ¥ {C UsGSs
: 06309450| BEAVER CREEK BELOW BAYER CREEK, NEAR RARNUM c 10,9 11974« 28 {43n| BSW|ew ] v fc - | uses
' 06309460| BEAVER CREEK AB WHITE PANTHER DITCh, NEAR BANNUM C 24,7 [1974- 16{d3n| Bawlen | ¥ |C usss
" 06311000| NORTH FORK POWDER RIVER NEAR HAZELION BCH 24,5 |1946- 21Jarn] oswlen | v |8 WIE
- 06%11060| N- FORK POWDER RIVER 8L RULL CREEK, NR WAZELTUN | ¢ 32.% [1974- [25{47n]| BsWlem | ¥ |8 uses
06311400| N FORK POWDEK RIVER BL PASS CREEK, NR MAYOWOWTH | fn 100 1974- 3p{a6n] Bawien | Y |8 WSE
.osslzsoo,pnnngn RIVER MEAR KAYCEF. : r 950 1933-35, {13 |43n] B1W[Ga | ¥ {C WOER
. ) ; 1938-71; )
. ' - N __— ) 1978~ : i
-oesn}ooo SNUTH FORK PUWDEKR RTIVER NEAR KAYCEE c 1150 1911, 9laan| siwlem | v |¢c wDEQ
O 1938-4a0, |
195069,
1978- :
06313180} pusnuT cnsgx TRIBUTARY NEAR MTUWEST H A Jiazs- tefuont aowlenw } v Jc | usss
*806313400] SALT CREEX NEAR SUSSEX ¢ 769 1976« slaan] towinme | v lc usGs
*506313500] PNWDER RIVER AT SUSSEX ce | sovo 1938-4y, [13]43n] 79w oM ]| ¥ teT ] usSes
L ) 1950-57, ,
) . . 1977-
06313700] DEAD MURSE CREEK NEAN BIFFALY H 131 1971~ 1stqon] 7rwiem | v |8 »SE
06313950 N F CRAZY WOMAN CREEK BL PULE CREEX, Ne SUFFALU | Cn 43,4 }1973- 2ufgon| Bsw|ew | v |B DEPD .
063140001 NORTH FNRK CRAZY WUYMAN CKRFEK NEAX BIIFFalLu (3} 41,9 J1942~ug,|27lqon] 835w |Gm v IR VEPD JAUXILIANY WELL GAGE
. 1973~ .

* Also chemical quality station
# Alno sediment station



Table 1. Surface-water stations (continued)

* Also chemical quality station
# Also sediment station

STATION STATION PUR- |DRAINAGE} PERIOD | LOCATION |mk |psalan | = REMARKS
NUMBER NAME POSE) AREA OF 35 E o
: RECORD [SE|TSP|RNGE| “& | £ 33
f=3
g 8
- El
YELLOWSTONE RIVER BASIN (Continued)
" wH06316400] CRAZY WOMAN CREFK AT HPPER STATION,NEAR ARVALA | cp 945 1963=70,|18|52n) 77w|DewW | v fecT | uses
: . ) 1977- o
*¥06317000] PONDER RIVER AT ARVADA ce | o050 1919~ 21]san} TTWiGM | Y {8 WSE
06318500| CLEAR CREEK NEAR BUFFALD c 120 1894, 6|Son| 82W|Gw | ¥ |B | DEPD
' . 1896-99,
L . 1917-27,
. . . 1938~
06320000] ROCK CREEK NEAR BUFFALO | cRr 60,0 11941~ 29fs2n| a3nw|6w 8|S WSE
*#06320200] CLEAR CREEK BELOW ROCK CREEK, NEAR RUFFALOD [ 322 1975~ 30)S5IN| BIW|GN Y |B usGs
*806320400| CLEAR CREEX AT UCROSS . c 409 1976~ 19/53n] 80N]|6M Y |8 [TE13.]
06320500] SOUTH PINEY CREEK AT WILLOW PARK cr 33,6 |1945-57,(24|52N] BSWIGW 8 |8 - WOE
. 1959-
06321000 SOUTH PINEY CREEK NFAR STORY c 69.4 [1951-71,123|53n] B4w|GM | ¥ |B WSE
1974~ .
06321020| MEAD-COFFEEN DITCH ABOVF FISH HATCHERY, NR STORY € - 1974~ 13|53n] 84w |Dw v |8 uses
06321040| MEAD-COFFEEN DITCH RELOW FISH HATCHERY, NR STORY C - 1974~ 13153N] A4W|DN v |B [IET-]
06321100] 8 PINEY CREEK BL MEAD~-COFFEEN DITCH, NEAR STURY | C ‘9,5 {1974~ 13{S53N} BuN]GM Y |8 uses
06321500] NORTH PINEY CREEK NEAR STORY CH 36,8 ‘]1951- 121S53n 8aANW DK Y |8 DEPD
06321800| SPRING. CREEK NEAR STORY ‘ [4 - 1974~ 13/S3n| B4w]|DW 1 v |B uses
06323000] PINEY CREEK. AT KEARNY CR 1148 1902-06,|26|S3N]| 83W|GW Y |s WSE
. 1910-17,
1919~23,
: 1940= -
' #06323500] PINEY CREEK AT UCROSS CrR 267 1917-23,]18|53N] B8OW|6N Y |8 DEPD
S . 1950«
*906324000] CLEAR CREEK NEAR ARVADA c 1t1o 1935-19,|36|S7n] 77W|Dn | v |8 DEPD
, - oo 1928-29,
L 1939~ :
*#06324890] LITTLE POWDER R BELOW CORRAL C NEAR WESTOUN cP 2va 1977= 12152N] 72wWipeM | v fcT | uses
*#0632492S| LITTLE POWDER RIVER NEAR WESTON cpP 540 1977~ 19}54N] 70W]DGM | ¥ JET | USGS
*¥06324970] LITTLE POWDER RIVER ABOVE DRY CREEK, NEAR WESTON P 1235 1972~ 13}57n] 7IWiEN | ¥ [C NSE
CHEYENNE RIVER BASIN :
*#06364700] ANTELOPE CREEK NEAR TECKLA cp 959 11977~ 3S|4ain| row|OGM | ¥ |CT uses
«¥06365300} DRY FORK CHEYENNE RIVER NEAR BILL [ 128 1976~ 31|38n] 73W|6M | ¥ |C 8LM
s#06365900] CHEYENNE RIVER NEAR DULL CENTER c 1527 1976~ 20|40N| 6B8W|GM Y |c usGS
*80637%5600} LITTLE THUNDER CREEK NEAR HAMPSHIRE cp 234 1977=- 33{438] 67W|DGM | ¥ JCT | uSGS
06376300] BLACK THUNDER CREEK NEAR HAMPSHIRE H S35 1972~ 31 ]42n] 6SHWGM Y |C WSE
. #806378300] LODGEPOLE CREEK NEAR HAMPSHIRE ce 354 1977~ sjatn| eawloem | v Jctv | uses
. *#06386000} LANCE CREEK NEAR RIVERVIEW 4 2070 1948=-54,|14139N| e2W|GMW | ¥ (T 8LM
. g 1956~ :
06392900/ BEAVER CREEK AT MALLO CAMP, NEAR FOUK COKRNERS c 10,3 |1974- 4|47n] 6OWIEM | Y |SD | uses
- 06392950| STOCKADE BEAVER CREEK NEAR NEWCASTLF c 107 1974« 19|4SN] 6owiGm | ¥ |SD | uses
#06394000] BEAVER CREEX NEAR NENWCASTLE AP 1320 1943~ 18]4INf 6OWIDGW | ¥ {C Uses
‘4¥06425720] BELLE FOURCHE RIVFR BEL RATTLESNAKE CR, NR PINEW C 495 1975- 9j4en] TiwleM | v [ BLM
*#0642%5780} BELLE FOURCHE RIVER ABOVE DRY CREEK, NEAR PINEY | C 594 1975- 25)47N] 7iw(eM | ¥ |C BLM
*#06825900] CABALLO CREEK AT MOUTH, NEAR PINEY CR 260 1977~ 4[47N| T0W|DGM | ¥ |CT | USGS
#%0602%5950] RAVEN CREEK NEAR MOORCROFT CH 16 1977~ 1|48N] 69W|oGM | ¥ fCT | uses
*#06426400| DONXEY CREEK NEAR MOQRCROFT CR 246 1977~ 30|50N| e8W|nGM ]| ¥ {cT | uses
##06426500| BELLE FOURCHE RIVER BELOW MOORCROFT c 1670 1943-70 |24]son]| eswfeMm | ¥ iC BLM
. N 1975- : :
06427000 KEYHOLE RESERVOIR NEAR MOORCROFT c 2000 1952~ 21151n} eowW]- - |- MR8 |FURNISHED BY USBR
06427500]| BELLE FOURCHE RIVER BELOW KEYHOLE RESFRVOTR R 2000 1951~ 21[SIN] 66W|GNW Y }JcC BRUM
064295001 COLD SPRINGS CREEK AT BUCKHORN c . 19,0 1974~ 9laanl eowlem 1 v 18D | uses



ff R ;f I o ’ . Table 1. Surface-water stations (continued)

: , STATION | - S STATION PUR- | DRAINAGE| PERIOD | LOCATION |mE{gm a8 | & . REMARKS "~ ‘ o E
_NUMBER | S NAME POSE| < AREA OF BB ER ’ ' .
. N : ' : RECORD |SE |TsP{RNGE| “F €, KE | 8
Lo 2 .
~ e N AR S N N N N <1 L1~ N -~ U S SR
| , 518 g
" CHEYENNE RIVER BASIN (Continued) -
- " 06429905[9AND CREEK NEAR KANCH A, NEAR BEULAM e 267 1976~ s|sen| eonlem | v |s0 Juses
ik 06430000 MURRAY DITCH AT WYOMING-SOUTH DAKOTA STATE LINE'| C <= |1958= 7] v aelew | v [so fwse
b #06430500 |REDNATER CR AT WYOMING-SOUTH DAKOTA STATE LINE [cu. | a7t 1929-31,J18] 7n] “1€len | v |80 |wSE :
: A R N o . 1936-37, L
- L i ' . _ : -0 |19sa- : N o :
IS - NIOBRARA RIVER BASIN ' ' . I T B
: " 06454000 NIOPRARA RIVER AT WYOMING-NESRASKA STATE LINE | BCH| 450 - |1955- 1s|3in| eowfom | v I8 |-
i . PLATTE RIVER BASIN . , e .
06622700| NORTH BRUSH CREEK NFAR SARATUGA |w 37.4 [1960- slten| siwiew | v {cF lwse o o S )
(06622900 SOUTH BRUSH CREEK NEAR SARATORA . - - o - 22.8 |1960-74,]20]16n] Biw]6n | 5 {5  |nse : S S : -
L ' 1976~ . - - , ‘
#06623800| ENCANPMENT R AB HOG PARK CREEK, NEAR ENCAMPMENT | 8H 72,7 -[1968~ - J1of12n| sawlem | v |CF  |USGS|HYDHO BENCHMARK STA- -~ Y
#06625000| ENCAMPMENT RIVER AT MOUTH, NEAR ENCAMPMENT cn | 265  [1940- 3lisn| a3w|ow. | v |cF |wse : i
##06628800| SAGE CREEXK NEAR SARATOGA - c 263 [1973-  ]32l19n] aswlem | s JcF  fuLmM o o " T
106628900| PASS CREEK NEAR ELK MOUNTAIN , J cH 91,5 [1957-  |27]|19n| saw|en | v feF Jwse | _ Sl R
#06630000|N PLATTE RIVER 4B SEMINOE RESERVUIR, NR STNCLAIR €P | 4175 |1939-  |13]22n| sow|Gn | v JCF |wsE S L e,
#506630300|BY6 OITCH NEAR COYOTE SPRINGS e | 110 |ae7s-  [30le3n| aswlem |'v |cF 6L o - :
#406630330| NORTH DITCH NEAR COYOTE SPRINGS c 22,6 [1976-  [19|23n| B3Ef6u | ¥ [CF [BLM : S
¥ 06632400| ROCK CREEK ABNVE KING CANYON CANAL, NR ARLINGTON Acw|  e2.9 |1965-  [2s|ion] 7aw[ew | v |ce,s]nse S o .
Y. ey #W06638600]LITTLE MEDICINE 80W RIVER NEAR MEDICINE BOW P 963 {1973-  [22fe3n] Tew|ew. | ¥ JcF |mse |- o o : : :
@ «106632990| HANNA DRAW NEAR HANNA' _ c 21.6 [1075-  3af2an] s1wiom | v |cF [oLm , o o %
<" a406635000|MEDICINE AOW R AB SFHTNDE RESEKVUIR, WEAK HANNA [ cp [ o338 [1939-  [3afean| siwjew | v |CF |wsE L : , R
#06635500] SFMTNDE RESERVOTR NFAR LEO c | 7230 [1939- slasn| sawl- | - |- |MRB |FURNISHED By uSBR s . ]
06637750{ROCK CREEK ABDYE RUCK CREEK RESERVULTK e 9.2 lisea-  |27]30n]100W|new| v R |wse .
06638090 | SWEETWATER RIVER NEAR SWEETWATER STAIIDN p 849 11973~ 12[29N] 96W|[GM Y R WSE
+406639000| SWEETWATER RIVER NEAR ALCOVA cp | 23¢7  |1913-24,|25]|29n] Arwlew | 5 |s.  |sst
: lasan , ,

MRS | FURNISHED BY uSuR

206640500 PATHFINDEQ RESERVOIR NEAR ALCNVA C w71 1909~ R4 |eIN| Byw)- - |-
. 206641500 ALCOVA RESERVNIR AT ALCOVA C 1u766 1938~ 24|30n| RsW]- LI I MRB |FURNISHED BY USBR
o Lo . . w06642000| NORTH PLATTE RIVER AT aLCNvA . Cx |1v812 1904-0%,|17]130N] B2W|Dw | ¥ |C WSkt
s R o . - : : : ’ ‘|19sa-
7;; Lo o 06645150| SMITH CREFK AROVE UTTFR CREEK, NiAk CASPER c 9.91]1974- 15]{SIN| T8W|GM vy |C [TRI
T : - 06645160] SMITH CREEK AT DITER CRFEK, NFAR CASPER € 10,9 |1974- 14]31N] 78w|nTW] ¥ |C usss
206646600] DFER CREEK BELOW MILLAR wASTEWAY, AT GLENRUCK ch 213 196t = 4{33%in| 75wW|6n vy |c,s |nsSE !
*4066467R0] SAND CREEK NEAR GLEMNRNCK CH 79,9 11977~ S|33IN] 74wWlhGM] Y | CT uses
06646800 | NORTH PLATIE RIVER NEAR GLENKNCK rR f1assa 1959- 17]3%n]| 7aw|pw | v | c,s Jwse
» N6haTSOOIBAX ELOER CREFK AT ROXELDFR W 03.0 [1946-S1,]32|351u]| 75W]ra Yy |cC nSE
. } . e . ’ 1961=67,}
o . T .- : : 1979~ - . oo o
: . o | 06647890JLYTTLE ROX ELNER CRFEK NEAR CARFYHURST T« o 7.18]1974- alsew] 7aw|Dw Yy le uSGS : )
H 06647900 BNX ELOER ¢ AT L RuX ELDER CAVE, Nk CAKFYRUPST € A a7{19ra- .| 9}s2n] Tuw|Gwn \ 8 usus . : :
[ S "N66490001 LAPRELE CREEK NEAR DULIGEAS C 135 1919~ SE31n| T3W]0RwW SIS nwSg
;; o T «p06652000] NOKTH PLATIF RIVER AT ORIN Cit | 1488R8 18495-99,[17[S1h| &9W|Dwn Yyijc St
i ' . ’ o : : 1917-18,
e - ) 1924,
[ X R : 195R= -
kR : .- .- #%06652700) GLENDN PESERYNIR MEAr GLENDN - [ 19545 1957~ 2at29n] 6ow|- -1~ MRp | FURNTOHED BY USBR .
; ) «06652800| NORTH PLATTFE RIVER RELUW GLENNU KFSFRVUTh Cx | 1554R 1957= . 30§29 67w|{DPw v]c,8 | nsE . :
t T 06655500 GIKNSFY RESFRVOTR NFAR RUERNSFY [ toPed 19¢8- 271{2Tn| 6oW|~ -f-" “RB | FURNISHED AY uSHR
. T . 20665H000f NDRTH PLATTF R{VEP REILUW BUFRMSEY wFSFRVUTK Cr | 10257 19u0- 21{e7n) ‘eonw|nmw| v | r£,s |wst
e N R . 066STQ00ENIRTH PLATIF R PRI uW WHALFN OTyFKSIMN Dim cx | 104¢S 19y9- 12]26N) bowlam ylc,s fwse

: * ‘Also chemical quality station
5 - . ~ ~ # Also sediment. station
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Table 1. Surface-water stations (continued)

* Also chemical quality station
_# Also sediment station

STATION . STATION PUR- [DRAINAGE| PERIOD LOCATION | & i ag o REMARKS
NUMBER NAME POSE] AREA OF gE E <Fs) g
it : RECORD [ SE|TspfRNGE( “& 1& BE g

2
g 8 8
, _ i
PLATTE RIVER BASIN (Continued)
06659500  LARAMTE RIVFR AND PTUNLER CANAL NEAR Wulus$ Cx. 434 1912-24, |36 {14u] 7TW{Gn § Is WSE
' 1926-27,
) : . 1931-
06659580] SAND CREEX AT COLORADD-WYOMING STATE LiNt c 29.2 |1968- 24 [12N] TSWGRW $ I8 WSE
06661000|LTITTLE LARAMIF RJVER NEAR FILMURE CH 157 1902=03,| 4|i15n] TIW|6GW 8§ |8 WSE
' 1811-206,
. 1932~
0666158S| LARAMIE RIVER NEAR POSLFR Cr 1790 1972« 10 (18N{ T4W|6K. Y IS WSE
x06662000] LARAMIE RIVER NFAR LOOKDUT CR et7a 1912=-17,}27 J2tn] T4W{GwW S |8 . WSE
. . . 1921-27,1
. 1932-

06668400] SYBTLLE CREEK ABDVE MULE CREEK, NEAR WHEATLAND | CH 194 1974- j27]22N]| TuW][6W s |8 WSE

06663900] BLUFGRASS CREEK NEAR WHEATLAND CR 139 1958-63, 22 |22N| 70W|6m $ |s WSE

. ' 1968=

- 0666T0A0| LARAMIE RIVER ABUVE NORTH LARAMIE RIVER, NR uvAl Cp 3 1973- 19 |2SN| BTW|GM Y |C DEPD
"H#06670500] LARAMIE RIVER NEAR FURT LARAMIE CR 4564 1915- 28 |26N] 64W|6M ¥ jc -WSE
06671000 RAWHIDE CREEK NEAR LINGLE ¢ 5e2 1928~ 20 12SN] 62W 16N S IS WSE
06672500| CHERRY CREEK ORAIN NEAR TORRINGTON c 356 1931+32,23|24N]| 61W|GHW S |s WSE
) . : 1935- : .
. 06673500]| KATZER DRAIN NEAR HENRY, N8 . c 45.9 [1928~ 1023N] 6UW]IRW s |s WSE
2506674500 | NORTH PLATTE R AT WYUMING-NEBRASKA STATF LINE CR 122218 1929~ 4|23N]| saWicH v {c WSE
. 066758%50] HORSE CREEK NFAR JUHNSON RANCH, NEAR LAGRANGE [ 1978~ 30 {19n] 61W]GM Y |CF usSGs
06676550| HORSE CREEK AT WYCKOSS RANCH, NEAR LAGRANGE c 680 1965=-73,]128 [2ON] 6INW|GKH Y |CF uses
. - 1978~ '
06676900| BEAR CREEK AT LAGRANGE c 1978- 6119N] SAW|GM Y ICF uses
. GREEN RIVER BASIN
#09188500| GREEN RIVER AT WARREN BRIDGE, NEAR DANJEL [ 468 1931~ 8135N{LtIN}EM Y [6R WSE
,09196500 PINE CREEK ABOVE FHEMONT LAKE - BCH 75.8 11954~ SIISN]LOBW]IDN Y |G6R uses
092030001 EAST FORK RIVER NEAR BIG SANDY [ 79.2 |1938- 7T131N]105W DN Y JGR. | W8E
#0920%5000| NEW FORK RIVER NEAR BTG PINEY . P 1230 1954~- 22 |3ON[110N DN ¥ {GR WSE
09208000 LABARGE CREEK NR LABARGE MEADOWS RANGER STATION| ACH 6.3 ]1940-42,) B |29N|116W|GM Y IGR uscs
: . : 1950~ 1
#%09209400] GREEN RIVER NEAR LABARGF ce 5910 1963- 33126N]112W 0N ¥ ]GR WSE
09210500] FONTENELLE CR NR HERSCHLER RANCH, NR FUNTENELLE| CH 152 1951- 2|2aN]1I5SW|GM Y |6r usSGs
09211150 FﬂNTE"ELLF RESERVOIR NEAR FONTENELLF C 42s0 T1964« 2S5 l2an]i1gnl- LA g - FURNISHED BY US8R
#09211200] GREFN RIVER oFLOW FONTENELLF RESERVNIR CR 4280 1963~ 31j2aN|11LIN|GM Y {6R BRUC .
0921?500 816G SANDY RIVER AT LECKIE RANCH, NEAR BIG SANDY| C 94,0 11910-11,|17|30N|204W)GCM $ JGR WSE
L i . 1939~ .
#09213500[BIG SANDY RTVER NEAR FARSON CR 322 1914-37,{ 17 |27N|106W|GA 8 |6R WSE
’ 1920-24,
} 1926-34,
o X i . 193S-
*$09234500} LITTLE SANDY CREEX ABNVF EDEN [ 134 1954~ 11]een]ioswiGe | ¥ |6R | BLM
*#09216000{ 16 SANDY RIVER BELOw EDEN crR | 1610 1954= 31)eanfto7wjon ] v [srR | eRuC
-/ 09216050|BI6 SANDY RIVER.AT GASSON BRIDGE, NEAR EDEN crR | 1720 1972~ 29(a3n]10ew|{6W { v {6R | BRUC
-4809216527] SEPARATION CREEX NEAR RINER . [ 95.3 1975~ 32 |20N] 90W|GH Y |CF 8LM
2409216545 BITYER CREEK NEAR BYTTER CREEK . c 348 1975~ 36 [18N| 99WIGM Y |6R usGs
#809216562] BITVER CREEK AB SALY WELLS CREEX, NR SALT wELLS) C 836 1976~ 2]19N]103W|6M ¥ {GR BLM
*B09256565] SALT WELLS CREEK NEAR SOUTH BAXTER c 34,7 11976- 15]14N]103N]GM Y |GR BLM
*H09216750] GALT WELLS CREEK NEAR SALT WELLS c 526 1976~ 14119N[103W|6GM Y |6R BLM
w809217000] GREEN RIVER NFAR GREEN RIVER Ch [14000 1951~ 26 [18n|107W|6GN Y |GR [TE].}
092179001 BLACKS FORK NEAR RORERTSON H 130 1937-39,|27] 3n! 12EIGM Y 1GR USE
. 1966~ .
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Table 1. Surface-water stations (continued) - ) IR ’ :

. I L STATION ' . PUR- {DRAINAGE| PERIOD LOCATION j& w ag o REMARKS :
fp ey - e -~ NAME--~ = - -vs-—-=——- | POSE| - AREA- |- . OF — g% EHH -8 e e e e e -
. . RECORD | SE|TSP|RNGE} & 5 &E é ‘
=
g] 8 ]
- - . . =} L ;
< .7 GREEN RIVER BASIN (Continued) . : . - : ) o : Coe R
. i : 09218500] BLACKS FURK NEAP MILLAURNE - : [ 152 1939~ 11]12nfar7wfem | v fer | wSE
S . R -09220000| EASY FORK OF SMITH FORK NEAR ROBERTSON - CH - 93,0 [1939- sli2njt1sW|Gw | s |8 WSE
) - 0L 7, 09220500] WEST FORK OF SMITH FDRK NEAR ROBERTSON (o] 37.2 }1939- 1sl12nf11ew| 6w | S |8 WsE
' : R *#09222000| BLACKS FORK NEAR LYMAN . ) CR 821 - 1193757, 15}1In|t130[ow | ¥ |GR | BRUC
- SR . X . 1962~- .
L. =i#09222300| LYTTLE MUDDY CREEX NEAR GLENCOE c 416 1976~ 31{19n]116W|6M | ¥ J6R | BLM . . . : -
- ##09222400] MUDDY CREEK NEAR HAMPTUN [ 93 1975- 18{18Nf113WIGM | Y |GR | BLM . ) . : R
. 09223000] HAMS FORK BELOW POLE CHEEK, NFAR FRONTIER ch 1248 1952~ 35(2Sn|117W|6M | ¥ |6rR | uses ‘ . -
¢ 7 #809224700| BLACKS FURK NFAR LITTLE AMERICA cR | 3100 1962~ 1s|1an|109wjon | v |6R | uses : A o : s
T 09228500) BURNT FORK NEAR BURNTFORK : " chH 52.8 |1943- 36| 3n] 16EjGM | s |8 WSE . Lot : ' =
- 09229500 HFNRYS FORK NEAR MANILA, UT cP 520 1928- 23{12nf105w|6w | ¥ |6R | uSGS . ) N .
- : . .- "«#0923%300} VERMILLTUN CREEK NEAR HIAWATHA, €N ¢ 196 1975- 15]12nf100W|6M | ¥ [6R | BLM o e .
o . B ..+ #09257000{ LITTLE SNAKF RIVER NEAK DTXON ce 988 1910-23,{ 8l12N]| 90Ww|6GM | S JCF | wSe | =~ - ) : o
B SRR A : - 1938- - ' 3
EERE B <% -0..0° " BEAR_RIVER BASIN . ’
. .- e ... 10015700] SULPHIR CREEK ARUVE RESERVOIR, MEAR EVANSTUN CH 04,2 [1957- 3s|ianfriowlen | v ju - ®
. N R 10015900f SULPHUR CREEK BELNW RESERVOTR, NEAR EVANSTUN c 69.2 {1958~ 28 |1an|119w|bw | ¥ ju -
o S N 10019500| CHAPMAN CANAL AT STATE LINE, MEAR EVANSTUN c - 1942- 36 )tIn|121W[6n | ¥ |U - 4
== x10020100| BEAR RIVER ABAVE RESERVNIR, NEAR WUNDRUFF, UT CR 192 1961~ 29{17n]120wj6w | v u -
o e T 7 10020200| WOODRIIFF NARKNWS RESERVOIR NEAR WNODKUFF, UT c 784 1965~ 32{18n{120mW] - - |- -
- .+ 777 10020300] BFAR RIVER BELOW RESERVOIR, WFAR WONDRUFF, UT o 784 1961- 32(18nf120W|0W | Y {u - r )
: o S *#10027000} TWIN CREEK AT SAGF : . r 2u6 - |1943-k2,| 7]2tn]|119W]Em | ¥ J6K | bLM -
: . 1976~
: 10028500 BFAR RIVER BELUW PIXLFY UAM, MEAR COKEVILLE ~cw | 2032 1941-43, |25 |23iw]|12uw|6n | s U -
. ’ 1952-50, ;
: v ) 1958- : - I : '
100320004 SMITHS FORK NEAR RORDER RCH| 165 1942~ 3sferinfrrew|en | Y fu - ) : o i oL
10038000| BEAR RIVER RELUW SMITHS FORK, NEAR CUKEVILLE c FITY 1954= 2sfesnii1ow|Ga | v fu | - ) . : :
10041000| THUMAS FURK NFAR WYOMTNR=IpanN STEIE LIM: Cn 13 1949- 19 |aan]t1rowlon | v u - : o .
e R B 1
.« -1 SNAKE RIVER BASIN .
E Y 13010500 JACKSON LAKE NESw MOKAN : ¢ ay7 196R- 18 |aSn|1r1aw] - -qr - FURNISHED 8Y USBR
: 13011000 SNAKE RTVFR NFAR MUPAN : AcR| 807 . |19u3- 16 |asw]rraw]|ow | ¥ |1 - -
: R 13011900| BUFFALU FNRK ApNVF LAVA CREEK, NEAK MORAN H 323 1965~ P9 lasn]rrzwfem | v |1 - X
T - B *41301830G] CACHE CREFK WFAR JACKSUN RH 10,6 .[1967= fla0nfttenwfGn { ¥ [6R | USGS|HYDKD RENCHMARK STa ..
C 13018750 SNAKE RIVER BFLOW FLAT CRFEK MEAx JACKSON tr | ehe? 1975 | 3|39n]1rew|neM| ¥ {1 - :
. " %13022500] SNAKE RTVER ABQVE RESERVUTR, MNEAR ALPINF Cit 3405 1917-18,]~ |- - G Yy |1 -
. : ’ . . . .o 1937-39,
: R ’ 1953~
13023000| 6REYS RIVFR ARUVE RESFRVUTK, MNEAR ALPTNF rp a48 1917-18, |34 |s7n 118w GM | v |1 -
: ’ . : 1937-39,
. 1953« : .
; 13025000| SWIFT CREFK NFAR AFTOM ch e?.4 [1942- ?9|3an]traw]en | 5 |s WSt
R . . %13027500] SALY RJVER auNyF RESERVNIR, wFaR FiNa CR A9 1953- 28 fsenfrtomlon | v J1 - ’ P
- o L .0 130465001 GRASSY LAKE nNFaR MURAN - C 40,4 {19359~ 18 laRisi 10wl - - 1. - FURNISHED RY USBR

* Also chemical quality station . ' . : I
# Also sediment station . .
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Faqure 8. —Locotlon of ground-water stations in the Yellowstone River, Clarks Fork
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Flgure 9.— Location of ground-woter stohons in the Tongue Rlver. Powder River,

Belle Fourche River, and Che/enre River basins.




ve

@

107°
" !
\ WA
. o jec
: WYOMING o
109 | 108° ) osp!er
FREMONT |
i
I
: |
! ]
EXPLANATION o\|
. 1
%9 .
: . W . .+ ALBANY
round-water station (Number indicates
how many wells are represented by ARBON I’
. the symbol if more than one.) , T X
o i ‘ : Rawlins / i
N
N ,
- Arec where wells are 100 close ;
together to show individually. )
|
® '
| - |
0 20 40 60 MILES o
) ! he s TLYI N (I W
107° 106°

" Figure 10.—Location of ground-water stations in the Niobrora River and Platte River baosins.




110° . ) ~ EXPLANATION
: .,
. N ) T2
T ... __ Ground-water station (Number indicates . .

e

how many wells are-represented by
symbol if more than one.) '

0 20 - 40 160 MILES

ose ~i0g° L
AR WA FREMONT Q("‘ . ////,,
R ’ - R R |' » WYOMING

G N S o

42°

T+

SMWMEETWATER

2. Rock Springs.
L . _
IS W N ® ° o
: ‘ | o Grelen |
- . " . ' N ‘
-y TA 7 | ‘ River :1
‘ : ' P
® A |
‘ .
|

-—t 10
107°

- - — -rt - -

110 ° . ‘ 109°
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v Well number:

?

!

)

.. i
3
P

f

l

!

it

Explanatlon of abbreviations and codes used in- table ‘2,

The well-numbering procedure used is based on the U.s.

Land Grant System. The first segment of the number is
the township (nmorth); the second number segment is the
range (west); the third number segment is the section,

. which is followed by a first letter designating the

quarter section, a second letter, if showm, designating
the quarter—-quarter section, etc., (A-NE%, B-NWk,
C-SW}%, D-SE%). Well 30-108-05BCD2, for example, is in
the SEY% of the SW% of the NW% of seec. 5, T. 30 N.,

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

in the quarter-quarter-quarter section. Wells shown in

~ Fremont County have an additional uppercase letter that
" begins the number. This letter designates the quadrant

of the Wind River Meridian and Base Line System. The

quadrants are lettered A, B, C, and D in a counter-clockwise
‘direction beginning with A in the northeast quadrant.

Lat-Long-Seq No.: The first six digits are the latitude in degrees,

[

e et et e o e et i et e e et e e S+ 2t e e o o s et e e -

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 . Lance Formation

111 TRRC Terrace deposits : 211 MVRD Mesaverde Formation

121 NRPK North Park Formation : or Group -

121 OGLL Ogallala Formation = - 211 STEL Steele Shale

122 ARKR Arikaree Formation - .- 217 LKOT Lakota Formation

123 BRUL Brule Formation - . 221 SNDC Sundance Formation

123 WRVR White River Formation = 237 SPRF Spearfish Formation
or Group “ 317 FRLL Forelle Limestone Member

124 LNEY Laney Shale Member of ) of Goose Egg Formation
-Green River Formation 317 MNKT Minnekahta Limestone

124 WDRV Wind River Formation 331 MDSN Madison Limestone

124 WSTC Wasatch Formation 337 PHSP Pahasapa Limestone

125 FRUN Fort Union Formation 374 FLTD Flathead Quartzite

211 ALIMD Almond Formation or Sandstone

211 FXHI, Fox Hills 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~stratigraphic unit.

Numeric Codes for Geologic Age Identification

Code : ‘Code
Cenozoic ‘ _ 100 . - Paleozoic--continued ~
Quaternary ' 110 » Pennsylvanian 320
Holocene 111 : . Upper 321
Pleistocene ' 112 Middle - 324
Tertiary 120 Lower 327
Pliocene 121 ‘ Mississippian 330
Miocene . 122 Upper - 331
Oligocene 123 . Lower 337
Eocene v 124 Devonian 340
; Paleocene 125 ) Upper 341
Mesozoic ' - 200 v Middle ’ 344
: Cretaceous | 210 . Lower 347

Upper -~ = . 211 - - Silurian . 350
Lower 217 : Upper . 351
Jurassic ' 220 o Middle . 354
. Upper ' 3 221 Lower . 357
Middle = = 224 : * Ordovician . 360

Lower = , 227 - . .~ Upper L 361
Triassic 230 . T Middle , 364
Upper o 231 Lower ' .- 367
Middle . 234 - Cambrian . 370
Lower . ‘ .. 237 - Upper .- .31

" Paleozoic o300 - . . Middle - 374

- - Permian = 310 . o Lower . ; 37T

Upper - .31l N Precambrian T 400

‘Lower -. . . . - 317

28



Exp%anation of abbreviationg and codes used in table 2--continued

)
i

. A . . _
Field Office: B,.
C,

" Cooperator: CHEY,

USGS,
WSE,

CF,
CH,
GR,

0,

P,
R,

SD,

City of Cheyenne

‘Geological Survey, Federal Program

Wyoming State Engineer

Buffalo

Casper

Cheyenne F1eld Unit

Cheyenne Hydrologic Surveillance Section
Green River :
Observer

Project Personnel

Riverton

South Dakota Dlstrlct

Frequency of Observation:

!
1
i
i
|
)

\
1
3
0

Perlod of Record

Remarks:

r
1

-

'
1

Recorder

continuous (graphic or digital recorder)
monthly (12 visits per year) :
quarterly (4 visits per year)

semiannual (2 visits per year)

annual (1 visit per year)

- infrequent or as required

- The dates given are the calendar years in which

records began or ended. A record comsists of
one Oor more measurements during. a calendar
year.

77- indicates recorder continuous to present.

;‘?529 E£
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Table 2. Ground-water stations

WELL NUMBER

LAT-LONG-SEQ NO

53-065~1888002

Geo- - | = |aulss PERIOD OF RECORD NAME OF OWNER REMARKS
Logic |& [BEi°8
onit g |RE(BE
& mﬁ
5| [
ALBANY COUNTY MISSOURI RIVER BASIN
19-073-02C00 |413816105325601| 317FuL]nse| cF| sa]es-e8, 70~ GIL SMITH
19-074-36CCA  |413424105390301] 2115 T1EL|nwse] cF] salen,70- - 0. L. SCHMIOL
CAMPBELL COUNTY MISSOURI RIVER BASIN
44-072-22CC 01[a34611305295001] 124wstc|wse| ¢ | salee- DURWAM MEAT CO.
46-071~09ADA0Y |435904105231601) 111aLvm|wse| ¢ | ¢ |75~ uS6S KECORDER 77-
50-071-2188601|481816105203101 | 125FRUNIWSE| € | M |74~ USGS
50-071-27AAC01|4a1749305221901 | s1saLvm]wse] ¢ |1 |74- USGS
- 50-071-27BAA02 | 481728105224802 125Fkuniwse] ¢ [1 |7a- US6S
S0-071-27BADO01]48171610522a901 | 111ALvM|wse] € | 1 |74 USGS
50-071-338AC04 |4a1628305240801] t25Frun|mwse| ¢ | ¢ |74- USGS RECORDER 74-
50-071-33BAC02]441628105240802| 125FRuUN|wSE| P [ M |74- USGS -
50-071-336AC03|441628105240803[ 111aLvm|wse| P | m {74~ USGS
57-071-13CCB0O1§445545105210001|111aLvM|wsel ¢ [ ¢ {75- USGS RECORDER 77-
CARBON COUNTY MISSOURI RIVER BASIN
15-083-3200001 |411307106442601) 121nkPk |wsel cF| sa|e7-0m,70- HENRY FINCH
17-085-23A8C01 |412610106552401 | 121vePk|wse} c¢| sa|77- : L. E. WALCK .
20-083-28BAB | 414104106442701 | 121NRPK |wSE| CF| 5|50~ STATE GF WYOMING
21-089-22ADA [414650107254501 | 125FRUN|WSE| CF] SA|63,65- BLM
23-085-190B0 |41565210701a208)211MvRD|wSE| CF| salo67-68, 70~ MILLER ESTATE
25-078-03CCC  |420936106105001]111aLymiwsE| CF| 54|68, 70- :
CONVERSE COUNTY MISSOURI RIVER BASIN
32-071~020AA01 |42a620105194201 | 12sFrun]wse| ¢ | saf7s- ART SIS
32-071-0480001 |424631105224301 | 125Frun|wse| ¢ | sa]75- o A
32-071-118AB01 [924558105204401 | 125Fkun|wse| ¢ | sa75-
32-071-31AAA  |024229105242901 | 123KRVR |wSE| € | safSu-56,59~ SALLIE EDWARDS
32-074-03BC0 {424620105424201 331m0sn]|wse] ¢ |c [7a-~ WM RARBER KECORDER 74-
33-071~240AA01 |424902105192301 | 125FRUN]nSE] € [ sa]75- RAYMUND BAKEK
33-071-260A001 |424801105200901 ] 125Fvun]wse| ¢ | sa]75- ART SIMS
33-071-34AC001 |424722105214301 [ 125FRun]wsel ¢ | oa]75- D.W. FUNK
33-071-3aAcD02 |a2a723105213602  125FRun]wse| ¢ | sa]75- ROY  JARMUN
33-071-344DCO1 |424723405213001 | 125FRUNwSE| ¢ | 5A]75- PHILLIPS PETHOLEUM
33-071-3488C01 |424734105222601 | 125FrunjwsEl C | sal7s- ROY JARMUN
35-071-23CC01 [425910505211001 uses P | A |75~ PANHANDLE EASTERN
40-068-20ACD01 |43254530502a301 | s11aLvmiwse| ¢ |1 |75- USGS RECOKDER 75~
40-068~2008A01 | 432543105020401 | t1taLvmuse| ¢ {1 |75 uSGSs RECORDER 75-
CROOK COUNTY MISSOURI RIVER BASIN
S0-068-36AD  |441620104575001 ] 211nce |wse] ¢ | safe9- STATE OF WYDMING
$1-063-23AAC  |a42340104225001)2219n0c |wse| ¢ | sales,75- CITY DF SUNDANCE
532065-18BAC |445503304425101 |31 7mnkT|wsE| ¢ | salss,60,62- NATIONAL PARK SERVICE
53-065-1688001]443450104430001 | 2375PRF {wse| ¢ [ sale2- NATIONAL PARK SERVICE
4a3453104425602] 337pPusrlnsel ¢ I'salee- NATIGNAL PARK SERVICE
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) Table 2. Ground-water stations (continued)
WELL NUMBER |LAT-LONG-SEQ No| GEO- [ & [au|m= PERIOD OF RECORD NAME OF OWNER REMARKS
L S LogIc | & [@3 % .
uNIT | 8 [FE|BE
S By Bigd
o (=10 .
Co - 8 Rt . e . I IS
———— — ‘:...-A.—-.— O U e (VR . . - Eo —— e ———— -—

OCDCO»®>»>»>»

" FREMONT COUNTY

'29-093-3608
© 30-095~31AD

1-4-33008
.3=3-21ADA0Y
3=3-21ADA02
3-3-25888
4-1-18DBC
1-3-070CD
1-3-29cCC
1~5-1180D
2-1-06000

GOSHEN COUNTY

© 19-060-08ARBO3

19-061-02CC0
19-061-04A8C
19-061=-04CDD02

"19-06)=138AA

20-060~30CB8

" 20-061-210DD

20=061-23CCC

" 20-061-2308B02

20-061=-24C0D

©20-061-25CBC02

20~-061=25DCC
20-061-27DDA

-20-061=-308AC
20-061-31BCB .
'20=-061=3104D

20-061~-33CCB
23-060-10AAC

24-060-28CHD

24~061-05CB802
24-061-11888
24-061-23CCH
24-062-11AAA
25-061-28DRC
25-062-02884
25-062-19A48
25-062-2780C02

. 25=062~31A0DC

29-063~09CCy
26~062~1488A
26-063~32DAC
26=064~-23CDA
26-064-286088
26=064=29A0A

29-061-08C0C

. 29-061=26ACC

30-060-04DAA
30-06vu=29¢RC

30-062~33UCA

422632107540501
423127108132201
430051108240901
431326106311001
431327108311102
4312531082848401
431915308481501
425900106335401
425623108332401
425931108151301
425437108474101

4313809104060203
413816104094901
413852104114901
413813104115702
413715104082701
4140233104074501
414051104112201
414051104130070)
414104104091702
414052104083001
414017104085702
414002104081601
414005104101701
414043104142301
413944104144101
413919104134101
413917104122401
415902104031601
-420141104051501
420049104133402
420426104100601
420204104100601
4206429104155801
420626104110501
421031104170001
420753104204701
420640404175402
420548104204501
420960304262201
421357104165001
421044104203201
421233104303401
421216104332501
421205104333001

422946104131001
422734104092501
423603104041001
4232%5104002301
423130104183401

122ARKR
122ARKR
1 24NURY
1240W0RY
124WURV
124WORYV
124nW0RYV
124WORV’
124WDRY
111ALVM
L11ALVM

1238RUL
111ALVM
111ALVM
111ALVM
123BkUL
1258kUL
111ALVM
111ALVM
111ALVM
1238KUL
111ALVM
123BRUL
111TRRC
1235BRUL
1236KUL
123RkUL
111ALVM
111ALVM
111ALVM
111ALVM
111TrRC
111ALVM
11 1ALVH
111 TRRC
111ALVM
113ALVAH
111ALVM
111ALVM
111ALVM
111ALVM
111ALVM
1LIALVM
111ALVM
J1L1ALVM

12¢ARKK
122ARKR
122AKRKR
122ARKR
122ARKR

MISSOURI RIVER BASIN

WSE
WSE
wSE
WSE
WSE
[E13
WSE
wSE
WSE
nSE
nSE

' MISSOURI RIVER BASIN

WSE
WwSE
wSE
WSE
WSE
wSE
WSE
WSE
WSE
WSt
WSE
WSk
nSE
nSE
nSe
WSE
wSE
wSE
WSt
WK
WSE
WSt
nSE
WSt
nSt
wSE
wse
wSkE
Wt
WSE
uSGS
usus
WSE
nSE
WSt
WSt
WSt
WL
wSLE

DETTVDBDTT DV

CrTureLeemewo
PR R ] >

b - =3 -l o il - - - o g

z

Crwecuv
>» b >

173
»

Ty-
65,73~
S51.,61-
49,65~
dg=-

49-
66-6T7,70-
66-67,70~
66=67,70~
6S5-07,70~ .
65-67,70~

T4~
43,49~-69,72-
72-
45,48-69,72~
72- .

Te-

Tu-

72=

7~

T76-

72~

716~
43,49=70,72~
12~

12~

72-

¢~

50~

be=

LY

b2-

be-

b=
45,d8~52,%4~-
62~
48-53,55~
62-

b2-

45,48«

o=

43~

6=

48~
Ye=43,40"-
ay=31,70,75=
Tu=- :
Te~

12~

T4~

STATE OF WYOMING

TETCN $TuDS CORP,
H. W. ROLAND

H, %, ROLAND

uSHR -
uses

usGSs

uses

USGS

1. W, SEAMANDS

JERRY CHAMBEKLIN

CITY OF LAGRANGF

FRANK SANDEKS

HUH STEMLER

FLURA VANDENEL

JOHN MEIER & SUN, INC.
CURTIS MEIcR

usss

CURYTIS MEIER

JOHN METER & SUN, INC.
JOHN METER & SON, INC,
CURTIS METER .
CHRTLS TEMPLIN

JAMFS waAnD

LOVEKCHECK LAND. & CATTLE
wARD HaY & CATTILE CO.

" FRAMK SAWDERS |

FRENCH Ink, DIST,

UsS,S

sILl RiNu

usas

usSi 8§

M, W, BFErKY
USGS

LFSTER S1RGUL
usGS Co
ussS

EMERY uRIGAT
LESTER DUMIFR
JISFPH SPELKNER
usss .
Wk3=FEu 80, 2
kS

GErALD SIUKMAN
wh IMMESUETA

UT10 YURK
wONALD PuDALAK

RECOKDER 74~

RECORDER 66~

'KECORDER 73-.

RECNKDER 73~

RECOKDER 75~
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2. Ground-water stations (continued)

la10502105002201

WELL NUMBER LAT-LONG-SEQ NO| GEO- g 53 gg PERIOD OF RECORD ‘NAME OF OWNER REMARKS
- - LOGIC 5] 121 s ,
onit | g |RE|ES
& | |88
81 |&
{=]
JOHNSON COUNTY MISSOURI RIVER BASIN
42~078-140D8 4336181061129011211LNCEJWSE JC |[SA |65~ W, B, LINCH
49=-083=050C8 440912106532001{374FLTUIRSE {8 |1 {74~ MOBIL OIL
A49-083-27DBA02[ 941112106493502| 331IMDSNINSE |8 |C |74~ MOBTIL OIL RECORDER 74-
S51=-083=-10AC8 482427106494001| 124WSTCIWSE | B |SA[60= NTELS NIELSON
LARAMIE COUNTY - MISSOURI RIVER BASIN
12=061=-06CPB 410218104152201 111 TRRCINSE |CH|M [69~- KENNETH THOMPSON
12-061-1500D 410007104105301|123BRUL|NSE |CH|M |70~ USGS
12=-062~07BCA 410135104220301] 111 TRRC{WSE [CH|M |77~ IMARVIN MCNALLY
12-062-1088C Q10165104188101| 113 TRRC|WSE |CH|M |70~
12-062-138AA 410100104160301]111TRRC|NSE |CH}C |75- STATE ENGINEER RECORDER 75-
12=062~180D8 410050104211703)111ALVM NSE CHIM |77~ IFRANCIS BLAKE
{12=062=22A88 410008104181101]111YRRCIWSE |CH[M }S2,70~ FRANK DWINNEL L : . -
12=063=15AAA02] 410059104243202} 123BRUL{NSE |CH|C |73~ USGS .RECORDER 72~
13«060-05CCH -ﬂlb10310#01l201 1238RUL{WSE {CHIC l69= ELMER GLANTZ RECORDER 72-
13=-060-20B8C 410458104071201] 123BRUL.|NSE jCHIM {d46,70~ BERNARD MORT1Z
13-060=31AAA 430322104071701|123BRUL|WSE [ CH|M (40=- W. I. YOUNG
13=-061=04CBC 010710104125801 123BRUL|WSE |CH|M []53,59,65,70« CLAUS PLAMBELK
13=-061-33CCC 410234104125601]|123BRUL|WSE |CH|M [Tu- TOM PORTER
13-061-35CCC 410237304104101 | 111 TRRC[WSE [ChiM |70~ A. M, IDE
13=062-04D0D 2410654104184361]123BRULIWSE |CHiM [70- USGS
13=-062=08CRD01]410646304204701]1210GLLIWSE |CH]|M |77~ PAUL. MURDOCH
13=-062~28BCC BlO!SblOAl?SOOl 111 TRRC|WSE {CH|M |70~
13=063=-20CC002]42104191042743201|12106LL|WSE |CH|M |77~ MARK FOSTER
13-063~2700C 410330404244501| 123BRUL|WSE JCH|M |70~
13=-063=-32DCC 430237104271801 | 123BRULJWSE [CHIM |72~
13-063-35CCC 410235104242801[123BRULIWSE JCHIM |T1~- |uses
13=064=02DAC - J410711104302601]12106GLLIWSE JCH|M |77~ DEXTER MCGREwW
13=064-23AAA 4105101043016401] 1210GLL[wWSE |CHIM (77~ MARK FOSTER . .
13=067-068C8 410738104563501|1210GLL|CHEY|CH{A. |67~ ART KING
13=067-07DAD 4106221045528011230GLL|CHEY]|CHIA |63-64,67~= ART KING
1}-061-ISBBA 4106081049525201]1210GLL|CHEY]|CH]A gi-u!.a9-50,6a-65,67-68, WARREN LIVESTOCK CO.
13=067-16ABC 4109573104534101[12106LL{CHEY{CH|A ]41-43,50,64-65,067~ WARREN LIVESTOCK CO,
13-067=19CAA 41084610456050111210GLL{CHEY|CH|A |41~42,50,64,67~ DUCK CREEK GRAZING ASSN,
13=067=27BBA }410420104525601}1210GLLJCHEY|CH|A J41-42,50,63,65,067~ DUCK CREEX GRAZING ASSN,
13=067-28BCD 43104801104540801]1210GLLICHEY|CH|A [63,67,69~ DUCK CREEK GRAZING ASSN,
13=067=34B8A 410330104525801]12106LL|CHEY|CH]A |63~ STAIE OF WYOMING
13=068=018C0 410731104%72901F1210GLL{CHEY[CHI{A 163,67~ ART & JERRY KING
13-068-038BA. 410747104594801]12106GLL|CHEY]CH{A |44~ JCITY OF CHEYENNE
13-068-04A0C 410729105001801]1210G6LLJCHEY|CH|A 144~ lciry OF CHEYENNE
13=-068-=04CBD 410717105010101]32106LLJCHEY|CH|A ]45-48,50~ CITY OF CHEYENNE
13=068-040CC §30707105002801112106GLLJCHEY|CH|A |44=-48,50~ ICITY OF CHEYENNE
13=068~09BAC 41064030500480142106LL JCHEY|CH|A |a4,55,68~ IART KING
13=068-11ACC 4106321048581201[1210GLLJCHEY]|CH|A |69~ ART KING
13=-068=-32CCA 410622104573501|12106LL|CHEYJCHIA |69~ ICHEVRON OIL CO.
13=068=12DCA 010623100565601 1210GLL JCHEY[CH]|A }63-64,67~ ART & JERRY KING
.13=068-12DCC 41062210457320113210GLLJCHEYJCH]A |70~ ART KING
13=068=-13CCC 430530104574001{1210GLLJCHEY[CHC |42-50,69~ ART KING RECORDER 72~
13-068~-14888 410606104584901112)0GLL|CHEYICH]A ]a5~50,69~ CITY OF CHEYENNE
13=068-14CBD 410501104%583901}11210GLLICHEY|CH|A ]a5~- CITY OF CHEYENNE
13-068-15C8D 410537104594701|1210GLL|[CHEY]|CH|A [63,68,70~ ART 8 JERRY KING
13=-068-16D8A 1210GLLICHEYICHIA .63,67,69-" ‘ARI & JERRY KING



Table 2. Ground-water stations (continued)

" 14-068-28BCHO2

GEO- % ag Y3 PERIOD OF RECORD NAME OF OWNER REMARKS
LOGIC E "'E SE B .
UNIT & by ES
o . Dl - . [ P U
81 |g8 :
g 15
LARAMIE COUNTY MISSOURI RIVER BASIN (Continued)
13-068~-16080 410534105002401 {121 0GLLJCHEY]CH [A {a9~- . CITY OF CHEYENNE .
- 13=068-17CCB 410531105021601 [1210GLL|CHEY]LH|A ]65,67=69,71~ BELVOIR GRAZING ASSN,
"13=068-2280C 4100%53104594401 |12106LL [CHEY|CH A {41,42,50,64- BELVOIR GRAZING ASSN,
13-068-2388C 410507104585201 J1210GLL |CHEY|CH |a |67~ BELVOIR GRAZING ASSN,.
13-068-24AAD [430506104563701 [1210GLL|CHEY]|CH|A 64,67~ CITY OF CHEYENNE
"13=068-34ADD 410314104585801 |1210GLL JCHEY[CH]A [61-69,71~- CITY OF CHEYENNE
13-068-34DAC 410295104590401 {1220GLL [CHEYICH A 41,63~ WARREN LI1VESTOCK . '
14=-060~-058CB 410238104070801 |123BRUL [WSE [CH|C |57~ C. C. GRDSS RECORDER 72~
13=-060-1008B 411131104041801 [123BRUL [WSE JCHIC 173~ usGS . RECORDER 73~
14-060~198DA03{411001104075001 {111 TRRC|WSE [CH M Ju2,71- DALE BOWERS® R ’
14-061~108D00D01}1413022104141201 {123WRVR|WSE |CHIC |77~ LARAMIE CO, wELL #2 "RECORDER 77-
14-0631-220CC 410900304110701 |123BRUL |[WSE |CHC 175~ S SHERIL BROwN - RECORDER 75~
14=0861~23AA8 411039104094501 J123BRULINSE |ChiM (7)1~ WALTER RROWN
14-061-25CCH 410847104093101 J123BRUL {WSE JCH M {70~ JAY BROWN
©14=062-06AAC 431246104231301 |1210GLLINSE |CHM |77~ ALEX PavLICA
14=062~20CCB * | 410940104205501 |[121ARKRINSE |CH M [|59,64,70~ JOHN BASTIAN .
14-062-24BA8 411019304160201 {123BRUL [WSE - |[CH M 70~ MINNICK .
14=063=15AAA [411114104242501 |122ARKR{NSE |CH|C |17~ LARAMIE CO, wWELL #3 RECORDER 77~
- 14=063=18DDD 411025304275501 }31210GLL |WSE JCHIm |77~ CLEO RUBERTSON
14-064-01DCB 411214104293301 §12106LL|WSE CHIC |77=- HOLLENBECK RECORDER 77~
14-064=198CC 411005304355001 j1210GLL [WSE JCH|C |77~ LARAMIE CO, WELL #9 RECORDER 77~
14+064=-288CC §41090910433330111210GLL [WSE [CHIm |77~ ROESELER #] :
14=066~-088DCO01J 411152104483201 §1210GLL |WSE |CH |G j76- HUGH LOWHAM
14=-066<10ABA . 1411210104452001 [12106LL|WSE |Ch]C 177~ LARAMIE CO. wELL w8 RECORDER 77~
14-066~38RBD 433110104492601 [1230GLLJCHEY]CH |Ju |7S~- SAM WEST
14-066-21DDD 410938104462001 [$2106LL|WSE |CH U |76~
14-067-060AD 411231104593401 [12106LL|CHEY]|CH]a [64~65,67~ JOHN BELL
14-067-07CCB 411130304562701-J1210GLL|CHEY|CH]A [S6= CITY OF CHEYENNE
14«067-070C8 411131104555601 |12106GLL |CHEV|CH |A |64-65,67- CITY OF CHEYENNE
14-067-18CB0 411050104562001 |1210GLL |CHEV]CH |A |56~ CITY OF CHEYENNE
14-067-180DC 411034104554001 |1210GLL|CHEY]Ch]C |[S6~- CITY OF CHEYENNF RECORDER 72~
14=067-19880D 411020104562701 J12106LL|CHEY]|CH]A {56- CITY OF CHEYENNE -
- 14-067-318B0 410834104562201 [1210GLLICHEY|CH A (41~43,64,a7~ MARK T, COXx JI]
- 14=067-31D0C | 410755104554301 [12106GLL|CHEY|CHIA |64-65,67< ART KING
14+068-100CD 4111241064591101 |1210GLL|CHEY)CH|A }64-65,67~
14-068~-1208C 411138104570501 [1210GLL |CHEY[CH |A- |65,67= CITY OF CHEYENNE
19=068=13AC8 | 4311109104521001J1210GLL|CHEY|CH|A [Sb~ CITY OF CHEYENNE
14-068~13CCO 411032104573001 J12106LL [CHEY[CHIA (56~ CITY OF CHEYENNE
164=-068=-13DAD " 411045104564201 }1210GLL [CHEY|CH|A Se~ CITY OF CHEYENNF
- 14=068=-14ADA J413107104578901 J1210GLL|CHEY[CH |a [S6- CITY OF CHEYENNE
14+068-14CAD 4311049104582301 }1210GLL JCHEY[CH |A |So- CITY OF CHEYENNE
14-068~14CBH 413050104564701 J111ALVMICHEY|CH |a [41-48,5¢9~ CITY OF CHEYEMNE
14-068=14DCL 411035104580501 |12V 0GLL JCHEY|Ch A [Se- CITY OF CHEYENNE
]ﬂ9063-23DDC 4109391045680101 [1210GLLJCHEY|Cr|A [40=4T7,49=- CITY OF CHEYENNE
14-068-24800 411007104571801 [12106GLL [CHEY[CH |A [S6= CITY OF CHEYENNE
14=068-24000 41093910456%601 J1210GLL [CHEY]CH |A |50-53,55~b2,64~ CITY UF CHEYENNE
14-068-25A88 4109321045656801 |1210GLLJCHEY|CH {A ]41-42,5u-51,64,70- CITY OF CHEYENNE
14-068-2500A 410857104564401 112106LL [CHEY|CH {A  |ai- CITY OF CHMEYENNE
14-068-26BDD 410908104581801 |1210GLL |CHEY]CH Ja [4c-43,4%-47,68-09,7]- CITY Of CHEYENNE
14=068-26CBCOL1410901104585201 [12106LL JCHEY[Cnfa [4u- €ITY OF UNEYENNE
14=-068-270CC 410848104592301 [12106LL [CHEY{Chia J4u,u2-F1,63~ CITY OF CHEYENNF
410922105010402112106LLICHEYICHIA 164,568~ FRAMCIS LIVESTUCK CO. _

R
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Table 2. Ground-water stations (continued)

WELL NUMBER |LAT-LONG-SEQ No| GEO- | i uz PERIOD OF RECORD NAME OF OWNER. REMARKS
. : LoGic | & BEE|[°8 : :
unIT | g RE |BS
: & 47
g e
E’o
LARAMIE COUNTY - MISSOURI RIVER BASIN (Continued)
1a-068-288DA |410921105004001 J12106L0 [ched cnla |eu-es,67- FRANCIS LIVESTUCK CO.
14=068+3200C |410759105012201 {121060L |chEY cnla {as- CITY OF CHEYENNE
14-068-33A8C |#10836105002801 {1210GLL |cHEY cnla [a7- CITY OF CHEYENNE
14-068-330CC |410758105003501 |12106LL |cHEY ch|a as-ae,50- CITY OF CHEYENNE
14-068-33AA8 |410844104590601 |12106LL |cHEY ch|a {40,425 | cirv oF cHEYENNE
14-068-3apBD  |410809104591901 [12106LL [CHEY €H|a [a3-48,50,69- CITY OF CHEYENNE
18-068-34D0D |410755104590001 |12106LL |cHEY cn|a |44-a8,50- CITY OF CHEYENNE
14-068-35CAC  |4108314104583501 [121061:L |CHEY cnia |as- CITY OF CHEYENNE
14-068-35¢0002] 410757104582302 [1210600L |cHEY chic [69- _ CITY GF CHEYENNE RECORDER 72
14-068-36ACC |410825104571001 {12106LL [cHEY Chla |a1- CITY OF CHEYENNE :
14-068-36A06 |410833104565101 [12106L0L [cHEY cn|a a1-61,63- CITY OF CHEYENNE
14-068-36BCA |410832104573501 [12306LL [cHEY ch|a fa1-61,63- CITY OF CHEYENNE
15-060-18088 |411557104074001 [123BRUL {WSE | CH|M [71- | wenry Jessew
15-061-03cc8 la11727104113901 | 1210601 {wsE | cnim |17~ CHESTER BRUNS
15-061-25¢CC |411348104092301 {123BRUL |wSE | Ch|m |71~ US6s
15-062-1200D0 |411626104151401 |12106LL |wSE | cn[m [77- EARL WOOLINGTON
15-062-1786C |411605104205201|12106LL |wse | culm |77~ , MIKE PAVLICA
15-062-20AAA [a11531104194701 | 121060t |wse | cu|c |77- LARAMIE CO. WELL #4 RECORDER 77~
15-063-180B0 |411549104281001 [121060L |wSE | cnln |77- ALICE PACE
15-063-318¢C la11326104285801 {12106LL {wse | culm {77-
15-0633288C |011341104275201 |12106LL |wse | culm |77 MCOOWELL
15-063=35CC0 |411304104240801 121060 |wSE | cn|m [77- ALEX PAVLICA
15-066-108AB |411725104454601 |12106LL {wsE | culc [77- : : LARAMIE €O, WELL #7 RECORDER 77-
15-067-020BA" " |411750104510901 | 1210600 |wSE | cH|sale1- ‘ERVIN M. MUELLER
15-067-3208A |411330104543708 [12206LL |cHEY cv|A |42,50,53,64,67,69- WARREN LIVESTOCK ¢0.
15-069-06ACA |411808105094201 |1238RUL{cHeY cnla {a3lida,su- CITY OF CHEYENNE
15=069-09CAD |41165510507350) [123BRUL |cHEY cn]a [a2-44,Sa- CITY OF CHEYENNE
15-069=16ACB {411621105072901 |1238RUL |CHEY cH|A |S4- : CITY OF CHEYENNE
15°069-2106C  |411352105072801 1238kt [cHeY cnla |5a- CITY OF CHEYENNE
15-069=27CDC° |411406105063701 {123BRUL |CHEY c[a [55- : CITY OF CHEYENNE
15-069-2808A (411425105071701 f1238RUL [cHEY ch|a |54~ CITY OF CHEYENNE
15-069-33ABB | 411359105072701 [1238RuUL [cHEY cHia {Ss5- CITY OF CHEYENNE
15-069-38AAA  |411355105055a01 [123BRUL |cHEY CH]A |S4- CITY OF CHEYENNE
16-060-07888 ]a12227104081401 [12506LL |wsE | cu|c |7s- STATE ENGINEER RECORDER 75=.
16-060-10D8C [ 412155104040801 |12106LL |WSE | €M |76- DON ANDERSON PETER #2 ’
16»060-27ABC  [411941104041401 {12106LL |WSE | cnlm [72- : ANDERSON LIVESTOCK
16-061-01CBA |412312104092001 [12106LL |ase | cu|n [72~73,77- ORVILLE LERURISH
16-061-04088 {412250104120901 [12106LL WSE | cH|m |72-73,77- LEONARD LUNDBERG
16-061-08CCB |4121471064135301 [12106LL |WSE | on|m [77- E. ZIMMERMAN
16=061-146BC |412126104102909 {12106LL |wSE | cH|m |oa,74- WARREN ANDERSON
16-061-17aAA |a11136304125301]121060C |wSE | cnic {77- LARAMIE CO. WwELL 95 QECORDER 77~
16-061-30BBB |411952104150501 |122aRKR |wsE | cn|sa]ea~69,72- ’ FAYE MARGUISS
16-062-14AAA  |912138100162001 |12106LL JusE | cwlm |72- WARREN ANDERSON
16-062-34CCC [a11811104183501 {122ARKR wse | cnln |63-6s,77- KINE CATTLE CO.
16-063-2600002|211903104231902 {1224RKR |WSE | cHim |77~ o ROBERT WISROTH
16~064-03CCB |412238104322001 |12106LL [WSE | CH{M |53,64-70,72,74- OAVID JOHNSON
16-065-210BC |41201510439a301 (1210601 |wsE | cu[m |53,64-65,77<
17-060-20ADA02 |012562104053202 [122ARKR |WSE | Ch]m [72- JOHN W, FREEBURG
17-060-30DA0 |412829104064101 {12106LL [WSE | clm |72« : RICHARD R. LARSON
17-060-33¢B8  |412343104053101 {12106LL |nse | enlc (75« STATE ENGINEER RECORDER 75~
17-060-33CBB  |412346104041801 [12106LL |wSE | cn|n |72~ €0 P. ANQERSON
17-061-26AAC |412456104084501 {12106LL |wsE | cnln {77- MIKE & BRUCE PETERSON | :
¢ l17- LAKAMIE €O. WELL #6 RECORDER 77~

17=-062-20CCC 412507104133701 112106LLIwSE | CH



Table 2. Ground-water stations (Continued)

422355105023801

61-70,7¢2-

wo M. JOHRNSORN

WELL NUMBER |LAT-LONG-SEQ NO| GEO- % 1/8ls3 PERIOD OF RECORD NAME OF OWNER ‘REMARKS
Cos LOGIC | & mn] et .
uNIT | @ [REIBS
S [N YR ég‘,, e e e el - R, ——— e e el 2
5B | |
{=3

 -LARAMIE COUNTY MISSOURI RIVER BASIN (Continued)
L 17-062-26AAA | 412505104160301|1210GLL |WSE |CHIM |S3,64=70,72- STUCKGROWERS BANK

17-062-288CC 412456104470901)12106LL|WSE JCH|M |72~ . GEURGE ROMSA _
. 17-062-31ACC02] 412350104211002f 122ARKR|WSE |CH|M |77= LAZY-JR LAND R LIVESTOCK
_17=063-26DBA02{ 412433304230802| 122ARKR|WSE [CH[M |77~ LAZY JR LAND & LIVESTOCK

18=066-31CCC | 412853104493001 ]| 122ARKR]USGSjCH]SA] 63~ HAROLD LEWIS

LINCOLNVCOUNTY GREEN RIVER BASIN ‘

21-114-268CC 1] a14619110193301] 120uneY|wsE [er|safes- STATE UF WYOMING

- 24+112-08CBB | 420430110191901] 124LNEY{WwSE |GR]SA| 66-70,72~ WATIONAL PARK SERVICE

LINCOLN COUNTY BEAR RIVER BASIN o

22=119-05CDA | 415442110S71801]111TRRCIWSE |6R]SA| 59,62~ DOYLE KNOUSE

23-119~-328DA02| 415552110571502| 111 TRRC|WSE |GR]SA} 62~ THORNOCK BRROS,

23-120=13AAC | 415849110590801|111ALVM{WSE |GRk|SA]SS~ DOYLE KNOUSE

24+119-28ACA | 420202310555501| 111 TRRC|WSE |GR]SA| 62~ HERMAN TEICHERT -

NATRONA COUNTY 'MISSOURI RIVER BASIN S

30-085-21BAB §423346107014201] 122ARKK|WSE |C |SA| 67~ .

31-081~-18AAB | 423938106350301] 11 1ALVMINSE |C |SA| 66~ J. H. RISSLER

33-077-03BDC- | 425131406042801|111ALVM|NSE |C |SA| 66~ JOHN PIERCE

35~080-04ABB | 425147106263701| 113 VRRC|WSE |C | SA|S0,65~ USBR

34-080~08CCC. | 425517106282501|111TRRC|{WSE |C |SA| 67~ T USGS

35«080~31000 4257001062828011 111 THRCJWSE |C |sAleT~- usGs

40-078-15AAB 1 432633106115201{211FXHLIWSE |C |SAl65- TOAN OF EDGERTUN

NIOBRARA. COUNTY MISSOURI ‘RIVER BASIN

31-060=15DA 423940104031201]| 122ARKR|wSE [CH[SAf62= useGs

31-061-29R8 423816104131501] 122AKKR|wSE |CH|SA} 72~ ROBFT HULMES

31-062-18DC . j22ArKR{WSE |CH|SA] 73,75 GORDAN KaaN

32-060-298C 424323104060301)122aRKR |nSe jCn]sA]Se, 72~ A. E, LARSUN

32-062=12CCD.. | 424532104153001]122arKKr{nSE [CRH|SA| 72~ KEN FREEMAN

32+062-208DD | 424410104195401)122ARKR|WSE [CH|S5A|58,68,T0~ KOEL LARSEN .
32-062-32BBB | 424244104202001 |122AKKR|wSE |C |C |70~ RICHARD PFISTFK RECORDER 70~
.32-063-02CCC |} 424623104234601|122ARKK|WSE [Cn|SA[52,59,68~ G. CHRISTIAN

32-063-33888 | 424232104201001)122ARKRINSE JCH}S5A}ST,60~ EARL QuIBLEY

32-064~240A 02| 424355104290202|122ArKK |wSE |ChiSalev- IRA LAMB .

-33-061=348DC 122ARKK IWSE |Cr|sa)75- STATE OF WYOMING

33-062-29DBA | 42480110420310) {122ARKR|WSE [CH|SA|67-74,706~ DALE FALLERTOUN

36-062-28AB 01]430422104183201}331MDSN.[wSE |C |C 74~ ENERGY TRANS. CO. RECOKDER 74-
36-062-28A8 02]430422104183202}217LKOT|wSE [C |C |74~ ENERGY TwANS. €O, RECORDER 7S~
40-061-21BAB | 432611104114801]111ALYM]WSE |CH|SA|T70~ USES :
'PLATTE COUNTY MISSOURI RIVER BASIN

21-065-16AAA ]4147551043911011122ARKR|uS6S]Ch]safr2- nELLoAuM

23-066-15000 [415733104585601f122akKKr]aSE {Ch|u }SA=70,72,74- uSyP

23-068-18DAL 1 415749105022501 [ 122ARKRIWSE [Cn{u [S8-70,72~ usne

24-068-030AD | 4204411045085803]122ArKK|WSE |CH]|0 |S8-70,72- uSHR

28-068=-17CBC 12¢hnkrlnse Ienlu

iy

e, tie e

———— e e

ey

-

o
=

¥
£
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Table 2. Ground-water stations {Continued)

'WELL NUMBER

LAT-LONG-SEQ NO

440530104381001

cE0- | & |ad g PERIOD OF RECORD . NAME OF OWNER REMARKS
LOGIC g H 5.‘:" n .
uniT | @ )R B
5 | &
8 g
Q Eg
SHERIDAN COUNTY MISSOURI RIVER BASIN
$3-083-07ADC 443450106534801|124WSTC|wSE [B ]S54 |60~ MR. PRATHER
© 54-081-14BC02 ]443915106352201|124wSTCIWSE |B |SA J60- N ULM SCHOOL
SUBLETTE COUNTY ' GREEN RIVER BASIN
28~112~19AC01 )422348110114501|124WSTC{WSE ]GR |SA 65-70;12—_ BLM
30=307-06DD01 1423540109382001|124WSTC{WSE {6R|SA [64=66,68~ BLM
30-308=-058C002}423555109445702|124WSTC|wSE [GR |54 |73~
30=111~17ACA011423504110053001[124N3TC|WSE |GK |SA |65« SUBLETTE COUNTY
32=-1068-05BA 424624109450201 | 111ALVM|WSE |Gk [9A |65~ JAMES BARGER
3S5=111-08ADB ]430118110071003[111ALVM|WSE J6R |5A |65= usGs
SWEETWATER COUNT*~ ' " GREEN RIVER BASIN
18-110-2108A011413128109495801|111ALVM|WSE |GRJSA |64~ R. E, HOLDING
19-095-050D 413902108070601]324WSTC|WSE JGR]5A [72~= o MR. JOLLEY
19-099~06DCC. [413850108362501|125FRUN|WSE |GR |SA {63~ ROCK SPGS GRAZING ASSOC,
20-100-250C0 414035108442001[211ALMD{WSE [GR |SA (63~ USGS
22=105=07AAD 415402109203601 J 124LNEY |NSE |GR |3A [64~ SHEEP €O,
25=306~-27CCD 420615109265201 | 124LNEY |[NSE |6R |SA |65~ TOWN OF FARSON
UINTA COUNTY GREEN RIVER BASIN
" 15»115=-20CBA 411549110243501 (111 TRRC |n3E |GR |sa [57- SCHOOL DISTRICT
{5-118~-24BCH 411607110404201 |124WSTCIWSE |GR |SA |64~
16-121~11ACC 412249111015801)111TRRC|wSE |6R|SA |55~ ELWIN SESSIONS
. WESTON .COUNTY MISSOURI RIVER BASIN
42-066-14ADC01| 433710104443501 | 211Fxu|uses|p |sa|74- TRUE OIL €O,
42+066-36CD01 |433415104435001§211LNCE|USGS|P |SA |76~ SLAGLE RANCH
45-061-33A8 ‘435030104110001|337PHSP|WSE JCh{A [75=- CORONADO CO,
46=061=29BAC 435628104123401|337PHSPIWSE (C {s5a |69~ FARELLA BRUS. .
46=-063~0908 435840104253001{217LKOT|WSE [€ |O [69- BLACK HILLS POWER AND LIG MY
A6=-066-25D08 435610104433001 | S3IMDSN|wWSE “fCr{a (62,75~ TERRA RESDURCES
47-060-04A0DA 440500104034001 | 337PHSP|WSE |SDIM |72,7S« WESTON COUNTY
48-065=35CBC 440645100365604 | 337PHIP{WSE [0 |M [T6- TOWN OF UPTON
48-065-35CCH 337Puspl - M ler- UPTON wa
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Water-quality stations




| Period of Record:

Field Office: - C,

'Explanation of abbreviations and codes used in tabie,3.

_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,

WDA,

WDEQ,

' Sampling Frequency:

Analysis Schedule:

CF,
CH,

ce,

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 Envirommental 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
6, total coliform, . fecal coliform, and (or) fecal
streptococcus
7, nutrient
8, trace metals
9, pesticides
10, radiochemical-
11, biological
12, miscellaneous

n W
- - - - -

‘Casper CT, Contractor

Cheyenne Field Unit AV‘> GR, Green River
Cheyenne Hydrologic - . = .- R, Riverton
Surveillance Section . W, Worland

Cheyenne project .personnel

38



Table 3. Water-quality stations
) Wil - STATION STATION DRAINAGE| PERIOD | ~ LOCATION o on ANALYSIS o REMARKS
' o NUMBER NAME AREA OF >3 SE SCHEDULE} st :
’ RECORD [SE[TsPfrnGE| & Bl i
.g “E
. YELLOWSTONE - RIVER BASIN
‘“‘””*"f3052015Q0‘CEARKS“FORK‘VELtUHSTUNE‘RIVER NEAR BeLFRY, M7 -~ TAYS4T T F19eS- I3 95 22E|WOA M1 YW T T T
- #306207510|B8Y6 SAND COULFE AT WYNMING-MUNTANA .STATE LINE 134 1976~ 32 95| 2CEfALM Ju 1e5.,7, W
906218500 [WIND RIVER NEAR DUHDIS 232 1947-50,[25142N{103W|WDA | M 1 N
. . . 1965~ WOEQ|M  ]S,6 [
o . : WDA [HL |9 CH
0006?20500 EAST FORK wIND RIVER NEAR DUBNIS az7 - 1975~- 34| 6N 6WiMRA |m IS5 K
- 306222700 |CROW CREEK NEAR TIPPERARY 30.2 1974~ au| T 4nlMR8 | M S R
" 806220000 [BIILL LAKE CREEK ARUVE BULL LAKE 187 1974~ 2| 2w 4WiMRA M ]S R
206228000 nYND RIVtR AT RIVERTON : 23¢9 1947=50,] 2| 18 GEIWDA M 1 K
. 1953, . '
S - ) X ' ' ’ 1965~ .
; Lo oL - 906228350 SF LITTLE wlnn R 28 WASHAKLE RE NR FT wASHAKIF . 1974~ 18] 13 2WIMKR M 1,5 R
STt L - 06231000 |LTTTLE WIND RTVEK ARGVE ARAPAHUE 660 1966= 22| 1s| 3E|woa |IMm i R
e T 06235000 JBEAVER CREEX NEAK ARAPAHUF 354 1967~ 291 15 4E|WOA M 1 ]
<, T C . 306235500 LTTTLE WIND RIVER NFAR RIVERTON 1904 1965=- 11]|15n 4E|WDA [ M 1 R
06236100 IWIND RIVER ABOVF RUYSEW RESERVOTK, MK SHUSHONT | 4390 1974~ 25| 2w SE|WOEU|M 1+5S.6 [
- . . WoaA InL 9 CH
© 906246500 JUCEAN DRAIN AT DCFAN LAKE GUTLET, KR PaVILLTULN 1974~ MRB IM 1.5 R
#3906253000 [FTVFMTILE CREFEK NEAR SHUSHONI 418 1949-51,[19] 3n 6E{WOA | M 1 R -
I IR ' 1953, : .
S S Co 1965~
“MA06256900 [ORY CREEK NEAR RONNFVILLE $2.6 |1976= 3]3ANn]| Q2W]BLM M 1.5 R
@nNe259000 [WIND RIVER RELUW AROYSEN KESFRVUTK 17Tvl 1953-54,] 9] SN 6EiwWDA |D 2,3 w
o - . . 1900~ wua |m 1 W,
WOFuW|M Seb L]
FUA L 19 CH
FPA |0 10 (LI
o : EPA |hL 8 W
3062600001 SOUTH FORK OWL CREEX NEAR ANCHUR 85,5 |1974- 243N [10UW[MRR M 95 . L] . -
oL . . BuM |1 1¢S5, % 6 SAMPLES PER YR -
206260400 |SNUTH FORX DwL CNFEK RELUW AWChNK kFaFNVulk 131 1974~ 2SFABN|IO0GW|MRB | M S w .
062648700 |6 TGHURN RIvEN AT LUCERNF - 190h= 32laan| QuwWiwpa IM i W
L] WoF LM Se6 "
aaneae7unu EAST FU’K NONATER NEAR CULTER 149 1977~ X1[akn] 92W]ALM T4 1.5,0 . L]
B ) ) [RLM JHL f7es - "
#06267900 [MTODLF Funn FIFTEENMILE CREFK NEAR WURLAWD 1979- 2la7n ]| 9SWIRLM |y 1:5+0 n
#206268500 |FTFTEENMILE CREEK NFAR WORLAND S1A 1902-72,|27]arn| 9swlaem Ju 1,5, Awi-
- . 19749~ :
© 06”6B6N0 |BTLHURN RIVER AT WOPLAWD tuR10 196h= 25]aTin] 9swlWDA | 1 "
#a06270000 |NOWOUD REIVER NMraw TEW SLEEP | LIRS 197~ PTl4TN) BBWIRDA fi4 1 w
‘06273500 JPAINT ROCK CHFEK NgAk MOUTH, RELUW HYATvITLLE /6 1951=55,{19]4% | uW[WpA i 1 "
: : ' 1967- :
06274220 [NOWN0UN RIVER AT MANDEPSON c0uP 195~ Tu{S50n| 2WIWDA (M 1 n
06277500 JLREYBILL RIVeR NMpax uwASTiH 1S 19951=-53,| 8|SIN| 94W]wud M i [}
LT . . ' 198~ wipd It {9 CH
T 06278000 |URY CREFK: NFAR RKFYRULL ! 1979- . fLM e f1ssee [
SO06PT9090F SHEIL CREEK WEAP RRFYRULL Sun 1951, 419PN]| AsWIWpA M 1 CH
- 1905~ :
BatpR79900 | 8TeHURN RTyEN AT KaNg 15765 1947-53,] 9|5Sn] 94w]wpa M 1 CH
. . 195S=57, WOEU|M™ Seb CH
L N 19pn=- wpa [nL v LH
. 906282000 |SHUSHONF RIVER Apl W AUFFALN RILL nFoFrVuTx 1538 1947-49, Sfpal3wfi0oewW|wopr Im |1 CH
. : 1964~ WA fnt |9 LH
o oL o ’ : Mr®R [¢C 3 "
o - C - peAB29nyY JSHUSHNNF RIVER ApNyF NkY CxFek, wFaR Cuhy - 1974~ PSS tnIwiwoFufM ls9e0 LH
o P T aNoPBULGO0 I SHUSHINF RIVER MeAR uArlANY 2056 19740~ 435S | OnwW] ARl S L]
T 006284506 o TITER MiFeK Meax bAnl ANy an .S Ji05R<ay, | /]|asn] erw]winr Ju 2,3 CH
- . 1909~ ' MRR a4, 7 CH

§ Also sediment station
".@ Also streamflow station
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Table 3. Water-quality stations {continued)

STATION . STATION DRAINAGE] PERIOD LOCATION = on ANALYSIS a4 REMARKS
NUMBER ' " NAME AREA OF >} SE SCHEDULE | &4 .
: , " | RECORD |SEfTSP|RNGE| & . Be 3
B
g |°F
YELLOWSTONE RIVER BASIN (Continued)
906284800 [WHISTLE CREFK NFEAR RARLAND 104 1999-60,| 30{55N] S/WIMRB D 2,3 CH
: 1969~ MRR M 1,7 CH
#206285100 | SHOSHONE RIVER NEAK LOVFLL - 2350 1966~ 10)56n] 96nw|MRrA U 2,3 . CH
i . ' MRA M 1.7 CH
WOEGfM 5.6 CH
P062B5400 1 SAGE CREEK AT STDNit CANAL, NEAk LEAVER 341 19958~-h0,| 39|5Tn] 9TWiMe8 |p 12,3 cH
: 1969- MRB |M 1,7 CH
06286200 | SHUSHONE RIVER AT KANE o 2949 1976~ elshn] aswlwoa Int |9 CH
206298000 | TONGUF. RIVER MEAR DAYTUN 208 1966~ 11lseny 87w|wua (M 2 CH
N62999A0 { TONGUE RIVER AT MONARCH - 1973~ RU(S7i]{ B4W[EPA M |1,4,5,6,7|CH
. i . . EPA |M 13 CHIONE WINTER SMPL
. . EPA |nL {8 CH :
06304500 |LITTLE RQONSE CREEX MEAR SHERIDAN 159 1979~ 27| 96N| Baw|WDEU M 1:,9,6,17 CH
4206305500 |6NUSE CREEK BFLNw SHERINAN 392 1959-60,]15]S6N| Baw|woa (M |t CH
Lo " : 1961=h4, WOEQ|M |S.6 CH
1967~ EPA (M l4.6.7 CH
: : EPA |HL |8 CH
206306300 | TONGUE RIVER AT STATE LINE, NFAR DECKER, M1 1477 1965- 33| 95| 40E}WOA Im & CH
WOEQ|M {5,6 CH
EPA |M lo,7,118 CH|ONE WINTER SMPL
. : EPA [HL |8 CH ‘
906312500 POUNER RIVER NEAR KAYCEF - - 980 1968- 13J43n] Biwiwon v |1 CH
: ) ) : © {wofaim Is,e cH
906313000 |SNUTH FORK POWDER RIVER NFAR KAYCEE . 1150 196R~ 9fa2n| 8iw|wDa M |1 CH
’ . WoEG M (5.6 CH
¥206313400 | SALT CHFEK NEAR SUSSEX 769 1967~ 8la2n] Tow]woa In |2 CH
. . us6sim  [4,5,7 cH
’ ) ! i usGs|a |8 CcH
#906313500 | POWDER RIVER AT SUSSEX o 3090 1949=-53,[13§43n] 79W|UsSeS|m  [1,5,6,7 |CT
' o - : 1977~ UsesimM {11 cy
us6sia |o cY
: : USGS{SA J10 [
#3N6316400 [CRAZY WOMAN CREEK AT UPPER STATIUN, NEAR ARVADA 945 1966- 18]sen]| 7Iw{uses(m  1.5.6.7 |CT
. . ’ ‘ T : uses|m |11 cT
: us6slu J8 ct
- USGS [SA 110 [
#B06317000 |PONPER RIVER AT ARVADA . 6050 194653, |21 |SUN] TTIW|RDA |M 1 CH
IR : ' . 1907~ WOEQ{4 [5.6 ‘|CH
#206320200|CLEAR CREFK BELOW RNCK CREEK, NEAR RUFFALD 322 1975~ 30|SIN| BIW|USES|M  |1,4,5,7 |CH
" . usGsiu 18 CH
4206320400 |CLEAR CREEK AT UCRUSS . / 409 1975= 19{s3n]| AuW|us6s|m . f1,4,5,7 CH
: . : B usesje |8 CH
d06323500 |PTNEY CREEK AT LICROSS 267 1975~ 18{93n| ROW|EPA [M 1194007 CH
. ; EPA |HL |8 ° . CH
4306324000 |CLEAR CREEK NEAR ARVADA : 110 1950=54, 1 36)STn] TIWIWOA M |1 CH
- : . ' 1966= EPA IM  [5.6,7 CH
. ) i - EPA- JHL |8 CH
#306324500 | PANDER RIVER AT MNOREHEAL, MT 6088 1976~ 8] 95] ABE|WDA InL |9 CH
¥206320890|LTTTLE POWUDER R BFLOW CNRRAL ¢ NEAK WESTUN 1975= 12| 52n] 72Wlusesim  |1.5,6,7 |CY
usesim 111 cY
uses{u s cY
UsGSISA {10 [
#3N632492S{LTTTLE PUWDER RIVER NFEw wESTUN 1976~ 19[san| 7owlusGs|m 1:5,6,7 cT
: : us6s|m |11 cy
usGsia |8 cr
’ ’ usesjsa 1o cT
£#3063209701LTITLF POWDEN RIVER AROVE ORY CREFR, NR WESTUN 1230 1975~ 13]STN] TIWEFPA M 11,5,6,T7 CH
. . - . EPA Il 8 CH

# Also sediment station
@ Also streamflow station . . ) ' «



Table 3, Water-quality stations (continued)

" STATION| . STATION ‘DRAINAGE{ PERIOD | -LOCATION']| & |2p | ANALYSIS|AH REMARKS .0 . o
NUMBER . ‘ . NAME i AREA OF E :}é SCJEQULE EE o
S o ' . RECORD | SE|TSP|RNGE] # g2l - el ;
o . 24 1
g o :
.U M
-7+ ~CHEYENNE -REVER- BASIN - -~ —~r=--— —==-—w- = =~ o o foe o e S e E e e E
4306364700} ANTFLOPE- CRFEK NEAK TECKLA 1977~ 3siaing 7ow 5t ™ 125,6,7 jCT !
o - i . “ 11 . qer .
[ - jer
: : : o i sa )10 ler ) .
#206365300]ORY FORK CHEYENNE RIVFR WFAR RILL ’ 128 1976= 31 {38N] 73w L] 1,4,5,7,8[CH|SAMPLE WHEN FLDw - i
#306365900] CHEYEMNE. RIVER MEAR DULL CENTER 1527 1975~ 20 |aon] wawW M 154,57 CH . I
. A . N X . . u ‘8 . CH . . . 3
‘BA06375600|LYTTLFE THUNDER CRFEK NEAR HAMPSHIPRE - ) 1977 33|aznl e7wW M 15,607 cT !
S IR C . ’ L RY cvY i
[*] 8 . cT :
o : ' : : salo et : L :
Ha06378300] LNOGEPULE CREFK NFAR ‘HAMPSHIKF ) 1977~ SJUIN| 64w M 1s9s607 cT . R
: . M 11 cT o - .
7 8 cT : : . ;
S ) . ) . . . saf10 cT
#206386000| LANCE CREFK NFAR RIVERVIEW ) . 2070 1975~= 1439 s2wW 2] 1:6445,7 CH
T ) s R ' : "I '] CH
T .06386500| CHEYENNE RIVER NEAR RIVFRVLEW . 5270 1975~ 25140n]| s1wW M 195,647 CH
R R : v 10 CH . e
, : : ‘ n | e CH S oo
@06394000| BFAVER CREEK NEAR NEARASTLE 1320 1949-535, |18 [a1n] how M i c ) : : ‘
: L : 1967~ . . c . :
T #064257P0|oFLLE FDURCHE RIVEK B RATTLESNAKF Gk, Mk PINEY | 495 - |i975- 9 aen] 71w - | 1,4.5,7,8}cHlSAMPLE wHEN FLOW - .
. #N6425TRUfBFLLE FOURCHE RYVEK ABOVE ORY CREFK, Ntaw PINFY 594 1975- 25|47 Taw = 1 1,4,5, 7,8} CH|SAMPLE wHEN FLOW o Co
T #306425900| CABALLU CREFK AT MOUTH, NEAR PINEY ~ : 1977- 4laTn] 70w M 1:5:047 cY
R I i . Mo ct
‘IR ] - ler
: . . . _ ) . sa |0 ¢y . . S
06425950 RAVEN CREEK WFAR MUORCROFT . 1977~ 1 {aBn] buW L 1,567 cT : ’ o . T
B ' : C ’ M 11 R4 . o
5 G ) - cT
S . . nsesl sa | 10 cT
. Ha06426400| ONWKEY CRFEK MEAR MOURCRUFT ’ 1977~ TUs0n] ABW]USGS] M 1:95,007 cY
: ’ ‘ Cfusesl m | 10 €v )
usesj ¢ | » B
; ) B ' . : Uses| sa | 10 cT
. Fe- L L -HQ06A26500f BFLILE FDURCHE RIVFR oFLNw MAURCRUF] L 1670 1975~ 24 |50ih] row]EPa | M 104,5,6,7]CH .
: Lo - . . ) . : EpA Im 1 JCHIONE WINIENR SMPL :
PLM I m | 1,4,5,7 JCH : i
EPA {HL | 8 . CH .
! K : ALM I HL | & LH
D6278S0IBELLE FAURCHE KTVER AT PEVILS TNaFR - 1967~ 7|53 65WlWDA | ™ 1 CH
. ; C@06428500]6FLILe FNURCHE K AT wyN~SylTH NAKUTA 5TATE LTwF s2a0 19p5- 181 9n 1Flwos I'm 1 CH
: n : - . ) - ) c : WoFul m | 5,6 CH
: C : FPatm |e,7 cH :
! Fra fm |11 CH|OWE WIMIER oMpL
. EPa [ nL | 8 CH
PLATTE RIVER BASIN
Q06420000 NOKTH PLATIRE RIVER PEAK WOkTHERATE, Gu - - 1431 1965~ 11110 RuW{WpA | M X CH
» : ’ . WoF W M Srb CcH
- ‘ wus | nt |9 CH
o 3 4906623800 ENCAMPMFNT BLVeR Ab KNG PARK Ok, Nx eMCAMPWFWT 72.7 |197- tu[1Pi] Baw|uses| 1s5¢607 CF
e : ) S . . . uses| m | 8.9 B KNS
o : : ’ usesl A |10 CF

{ Also sediment station
@ Also streamflow station
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Table 3. Water-quality stations (continued)"

@ Also s

treamflow station

STATIO *STATION DRAINAGE| PERIOD LOCATION 3 %5 ANALYSIS| § REMARKS
" . NUMBE NAME AREA OF £ |5&| SCHEDULE EE
o ' recorp | e[ Tsp|rnGE| & ge 5=
| & |38
8
PLATTE RIVER BASIN (Continued) )
@06625000] ENCAMPMENT RIVER AT MOUTH, NEAn ENCAMPMFWT P65 1905~ J|1ISN] B3W[WOA |M ) CH
#30662A800| SAGF CREEN NEAR SARATNGA 2673 1972~ 32| 19N] BSW|BLM |M 1 CF [NU wINTER SAMPLE
F0663IN0NO] NORTH PLATTE RIVER aB SEMINDE wES, NR SINCLAIR 8130 1960~ 13]22N] B6W]|WDA 1M 1 CH
’ WOEWl ™M Se b CH
#206630300] BTG DITCH NFAR CUYUTE SPRINRS 110° 1974~ 30]23n] BIWIRALM M 1+5,7 CF
. ALM |4 8 CF
' - . . LT P FY CF
#a06630330] NOKTH DITCH NEAR COYOTE SPRINRS 22.6 1976~ 19]23N] B3IW|BLM [u 1¢507 CF
o : ) BLM fu 8 CF
: . . ALM |4 10 CF
06630350] SEMTNOE HES IN N PLATTE R ARM NR SpMINUFE RUAT C - 1977~ 35124n]| BAW|MRB MO |'5,7,81 cP
. L . WA Thi |9 CH
#d06634600] LYTTLE MEDICINE 804 RIVFR NEAR McDICINE 60w 906 1905= 21123N] ToW|Wur |M 1 CF
. i o . EPA |u 10 CF
EPA fuL {48 CF
¥20bhIA9O0] HANNA DRAW NEAR nANNA, \ 2V.h 11974- 3yl 2an] RPIW|BLM IM 105,7, CF
. BLM Ty ] CF
: . R : BLM A 10 cF
#a06635000] MFDICTNF RUW RIVER ABNVE SEMIMUF RES, NR HANNA 235R 1965~ X4f2an] Riw|woa |mM 1 CF
' ’ FPA |u 10 cE
. : . EPA |HL | o CF
0663510y] SEMINNE KRE-MENICINE BOW R ARM NR SEMINUF RAusl C - 1972~ 13]2an] R3IWIMRR MO |S5,7,11 CcP
206635500] SEMTNDE RFSFRVUTR NFAR L0 - 1230 1972~ 812Sn] R4w|MRR IMB | 5,7,11 [ 4
06636000] NORTH PLATIF RIVER ABNVF PATHFINLEKR wFSFRVUTK 1241 1969=- 3q| 26N} BuW{MRB | M -] . cH
" 06637200] PATHFINDER RE IN N PLATTE ARM NR SAND LR PUTHT - 19/2=- 20{2An| Auw]MrA | MR 15,7,11 cP
#206639000] SWEFTWATER RIVER NEAR ALCOVA 2327 1964~ PS}zon] AIWiwpa [m 1 [
: WoFuw{m 206 CH
FPA ju 10 CH
. o : Fra [ne |8 CH
06639600] PATHFINDER RE N SWFETWATFR r ARM NR RIShNP PT - 1972~ 2u{e9n] Raw|MKP MR | 5, 7,31 LP
06640500f PATHFINDPER RESERVOLIR Mpaw ALCNVA fu711 19/2- P4l 29| R4Ww|MRR MO | S5,7,11 cP
06AY1300F ALCNVA PE AT MUBTH NF FREMUNT CANYUN, NP 8L fuva - 19/2=- 3129n] ASHIMRB {MA | 5,7,100 cp
06641500} ALCNVA RESERVAIR AT aLLNva BRI 1972~ 24| 30nf RIWIMRR [ MA | 5,7,11 ce
A06642000] NORTH FILATIF RIVER Al ALCOVA [L ¥ 1905~ 17]30w] AgwWiWLA |m 1 CH
: _ : R 01271 LT Y CH
06643000] BATES CREFEK NFAR ALCUVA 393 1970~ 1] 510] AW|MKR [ M H CH
06643510] NPRTH PLATTIE R ap PNISUM SPTIDFX L WR GuNoF Fub 19717~ 313”2w]| BIW|FPA JoW }Ssb.7 [
. FPA IM ) [
. EPa U 1,10 c
' ’ WiFuln 4 %
066440RS] NDRTH PLATTF RIVER AT MILLS = lisin- 1133] 7T9w|MxkR v |5 [
06644500 CASPER CrFEX AT CASPER Y. 1970~ Tl 79wmer [uew |5 C
’ ’ . . MR {a 1 C
BD66445S5Q] NOKTH pPLATIF REVER AT CABPcR - 1971= gy s3n] T9mimMA [Mw |9 [
T 06645000] NPRTH PLATTE RIVER RLLUW CaSPFK 12574 1920«52,F 4{3%] Taw]|woa [m 1 ¢
. 1997-59, WOEW|BW | 4,5,0 %
1907~ FPpa 1oW | 9,0 [
EpA Jow |7 (¥
Fra |m fo ¢
Fra {u 10 L
INEHALLOU| LFER CRFEK RELUW MILLAR AASTEWAY, AT GLFwPufa 13 197~ 4 s5%n] ToW|wWua M 1 C
HIN6646TAY| HAND CRFEK Mpak GLeNMrOCH 1977- 2] 53] TawUSES| Ledsbod cT
. ' Us6s|m 1t cT
NSRS tU d [
. . Naistoh 10 crY
{ Also sediment station



Table 3. Water-quality stations (continued)
STATION| ~ STATION "DRAINAGE| PERIOD LOCATION" -] '25 ANALYSIS E REMARKS
NUMBER] NAME AREA |- OF g 5B SCHEDULE| &
: RECORD | SE} TSP[RNGE} & %,, B
B
g |=¢
o
PLATTE RIVER BASIN ;(Continued) R B . . e P S D
. 306606800 NORTH PLATE RIVER NEAR bltNknLK 135358 1900 17| 33n] 7aw|woa i |1 C
C B06652000 unaTn PLATIF RIVER AT URIN 14ABA 1966~ 17)3tw| 69W|WoA M 1 - CH
B N WoFUl M Seb ‘jcw
Epa (@ |10 cH
o B i . . EPA |HL |8 CH
06652650] GLENDA RES NPPUSITE CNTTUNWNUD R ARM NR GLFNDU - 1972~ 12]29n] 6sw|mMRR | MO |S,7.,1Y1 cP
R : ) . - woa |nL |9 CH
06652700] GLENDD RESERVN]R NEAR - GLENLD 15545 1972~ 13)29n| eswlmMrB | M@ |5,7,11 cP
‘066528001 NORTH PLATTE RIVER RELUW' GLENDU REsrnvurk 15548 1966~ 30f29n) erwjwoa M |1 -. “JCH :
’ . ' . - {WDEW|M . }S,e cH
. #06656000 NORTH PLATTE RIVER RELOW GUERNSEY NESERVUTR 16247 1950-58,027127n] 6owiwpa |m |1 cH
T . 1965~ o G
 06660100] LARAMTE RIVFR AT HUWELL - 1974- 30]17w) 73WlwWoEQlM f1.,S5,6 . cH
‘06660500 LARAMTE RIVEN AT TwD RIVERS 1224 1966~ S|17a] 7aw]jwoa |m i CH
(06661500 | LITTLF LARAMIF RIVER AT [WQ KTVERS 376 1965~ o|l1Tn] Tawjwoa |m |1 CH
“W06662000| LARAMIE RIVER NEAR LOOKOUT . 2174 1976- 27| 21nf 7awiwoa fue |9 - fcH
#206670500| LARAMTE RIVER NEAR FORT LARAMIE 4495 1965= 25]26n] 6SWiwoA M |1 jCcH
ol e ) WDEW|M " |5.6 CH
. - B . : WoA |nL |9 . cH
nanes1usno NORTH PLATTF R AT WYUMING-NFBRASKA STATE LINE 22218  }1905- 4] 23n) Senjwoa jm )1 cH
o C . : © {WuFulM  [sS.e CH
aoah1°sou NORTH PLATTE RIVER AT MITCHFLI, nE 243v0 1976~ 35| 33n] Sew|woa |nt j9 . CH
GREEN RIVER BASIN
. @0918A500] GREEN RIVFR AT WARKEN BRIDGE, NEAR DANIEL 368 1962=h4,| 8|3SN|111winwDEU]M [1.5,6 CH
s ST . ‘ 1967-73, Jusssim i1t CH
N ‘ 1974~ S n -
© 09192600| GREFN RIVER NEAR BIG PINEY - 1967~ 21]30n])110wjwoA M {1~ 6R
© @#09205000| NFW FORK RIVER NEAR TG PINEY 1230 1965=- 22| 3on]1ruwiwoa |m 1 GR
#309209400 GREEN RIVER NEAR LARARGF : 3a10 1963~ 33126N|112WINWDA IM 1 CH
. . . ) WOEW|M. |S,6 CH
EPA | M 1:5,6.7 CH
WoA |HL |9 CH .
EPA |HL |8 CH A
E N . - - : . EPA |m 11 CH [ONE WINTEN. SMPL.
309211200 GREEN RIVFR BELOW FNANTEMELLE RESERVOIR 4240 1967 J1j24an{1riwlwoa IM 1 . CH
- : L : . . woEulM - |Sse CH
EPB | M 1:5.6,7 CH
EPO |HL |8 cH .
. N 'a - . : : : ePA o |11 CH PNE WINTER SMPL
. #309214S500{LITTLE SANDY CREEK A8OVF EDEN 138 1976~ - 11{26N]105w{BLM |M 1,5 CH S
- : : B : . aLM lu |7 CH
- e . aLM ja |8 CH
#3092160001BT6 SANDY RIVER BELON EDEN 1610 196164, 131 {24N|107W]WDA M 1 CH
i . : . : 1967~ . FPA |M 1¢5:6.7 CH
5 epa |nL |8 cH
' .- B ) : woA |HL |9 CH
. 09216300|GREFN RIVER AT R1G ISLAND, NEAR GREEN KIVFR Co- 1966= 20l2Inf1090|WDA |[M |1 cH
8309216527 SEPARATION CREEX NEAR RINEK 55.3 |i1975- 32|20n]| 9owW|BLM M |1,4,5,7 |CH
L i ) MM |a |8 CH
- #309216535|BITTER CREEK NEAR BITTER CREEK 38 1975- 36|18Nf 99W|USES|M  [1,4,5,7° |CH
: usesju -~ & CH
H209216562 BITTER CRFEK AB SALT WElLS CRFEK, NR SALT wFLLS A3k 1975~ 2l19nj103n|BLM M l1,4,5,7 |CH
= M la |8 CH
H#909216565]SALY WELLS CHREEK NEAR SOUTH BAXTER' - 1975- 1s|1anfroswinem Im |1,4,5.7 CH
: : MM lu s cH

e # Also sediment station

; . L - @ Also streamflow station
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Table 3. Water-quality stations (continued)

STATION . STATION " DRAINAGE | PERIOD LOCATION ] 2y ANALYSIS k) REMARKS
NUMBER NAME S AREA OF & |H& | SCHEDULE[RS
RECORD |SE|TsP|RNGE| & 5:: _ RE
N & g
. 8
GREEN RIVER BASIN (Continued) , .
#ng21hS78J0ORY CANYUM CrFEEX NEAR SOUTH SAXTER 3.69]197h~ sl ianfro2wiRLe im S J6R
T MB092367SURSIALY WELLS CREEK NEAR SALT WELLS 526 1975~ 140 19nf103W{RLM M 11,4,5,.7 cH
LT O] 8 CH
’ .- ’ mm o je.3 GR
09226810 KTLLPECKER CREEX AF ROCK SPRIMGLS - 1975~ 26| 19N 1O0SW[EPA | M 1¢5.6,3 JCH
) EPA JuL |8 CH
09256880 DFTTER CHREEXK BEL LITTLE BITVYER CRFEK, NR NANDA - 1975~ THAON[LOSWIEPA I J1a9,6.7 [fCH
. EPA Int 8 CH
830921700 ICREEN RIVER NEAR GREEN RIVER . 14000 1951~ 26| 18Nf1LOTNIUSES] O 2,3 CH
. : : ' 1 V2111 YR 3Y cH
WOEGlM [S.e cH
EPA |m 105:6,7 CH
i . . - jeea T |8 CH
092317020 [GREFN RIVER BELOW GREFN KIVER - 1973~ 3of1anjrornivdEulm  fa.5.0 CH
) FPA M 153,5,6-T]JCH
EPA InL fo ‘fcw
. woA Iml §9 CH
o X EPA §In (11t CH|ONE WINTER SMPL
09221650 SMITHS FORK NEAR LYMAN - 1970~ 12] 16n]13aW]uDEUln F1.5,06 CH
309222000 BLACKS FORK NEAR LYMAN . 1962~ 15{ 1 7w| 113W]BRUC) D 2.3 CH
. : ) ) PRUCIM [1.,5.06 cH
o ) ] . . woEalm Is.6 CcH
#309222300JLETTLE MUDDY EREEK NEAR GLENCOE a16 1975- J1]aonjitewiaem kn 12,4,5,7 JCH
. . o 1o 8 CH
. uaogazzooo MUDDY CREEK NEAR HAMPTON Q63 1975~ tafa8Nf13INIOLM IN [1,4,S5,7 CH|
‘ : S : ) aLM ju o ' cH
09220050 HAN8 FORK NEAR DIAMONPVILLE - 1975- 3ol 2inf110W]FPA IR 1,4,5,06,7)CH
) L EPA [nL |8 cH
#09228450] HAMS FORK NEAR GRANGER 6760 1965~ 30[aOn]a1anW|wWOoA I 1 CH
#309228700§ BLACKS FORK NEAR LITTLE AMERICA 3100 1951~ 1] 18n] to9wjusssip J2,3 cH
' usesin |1 cH
) WNOEU|m [S.e CH
B NOA fuL |9 cH
209229S00f HENRYS FORK NEAR MANILA, UT 520 . [1951- 23] 12nf209W]jusesjo 2,3 6R
C : usSesim 11 &R
#309235300f VERMILLION CREEX NEAR HIAWATHA, CO 196 1975~ tSl12nj1oowiBLM [n [1,4,5,7 |CH
- | I : 8LM fu s CH
#20925T000JLITTLE SNAKE RIVER NEAR DIXON’ ’ R 988 1975~ 8l12N} SOW|WOA | M 1 CF
BEAR RIVER BASIN
.910020100 BEARP RIVER ABNVE RESERVOIR, NEAR WUODLRUFF, UT ‘152 1968~ 29ftIn]j12owiwon I |1 cH
: ) ' | WDEUlm |Ss0 CcH
#310027000 IWIN CREEK AT SAGE . 246 1967=69,| 7[2INJLIIW[EPA [N 1:,5,6,7 cH
. . 1975~ EPA |[HL {8 CH
: BLM I M 124,5,7 CH
‘ ! . - ) o 8LM je fe CH
810039500] BEAR RIVER AT BNRDER 2490 1965~ 1541485} 46ElNDA {nt |9 cH
. . : : uses|m |9 cH
uses|o Ja,3 CH
SNAKE RIVER BASIN ]
#313038300]CACHE CREEK NEAR JACKSON . 10.6 |1965- tlaonfrrenjusesfm li,5.6,7 |6R
. . ] usesinL o, 6R
Co usesfa |10 GR
8313022500 SNAKE RIVFR ARUVE RESERVUIKR, NEAK ALPINF 3455 196S- -l }- woA [m |1 cH
) . “DEW]M [S,6 cH
313027500 SALT RIVER ABNVE RESERVOIR, NEAR ETNA R29 1965~ 28] 3enfi1owjwor |m |1 cH
WwuEUlM 15,6 CH
wua Itnt b cH

# Also sediment station
@ Also atreamﬁ;ow station
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Sediment stations




Period

Explanation of ebbreviations and codes used in table 4.

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,

2,

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

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

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

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

samples collected by Bureau of Reclamation weekly during
irrigation season.

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

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

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

sampled quarterly. . )

Bed Material Sampling Frequency:

3,

4,

sample the surficial bed material in the cross section at least
- three times per year (high, medium, and low flow).

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,

2,

3,
4,

suspended-sediment concentration.
0.062mm sieve analysis.
particle-size distribution.

all of the above.

46
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1 Expianation of abbreviations and codes used 1n table 4, —-Contlnued :
Laboratory: W, Worland
5 : Cooperator 'BLM, Bureau of Land Management : :
. ~: BRUM, Bureau of Reclamatlon, Upper Mlssouri Reglon
g ] MRB, Geological Survey, Missouri River Basin Program
° { USGS, Geological Survey, Federal Program
N : . ‘WSE"Wyoming State Engineer
L ‘Field Office: B, Buffalo - ... '.CT, Contractor
E . o - C, Casper- G '~ GR, ‘Green River
; o o CF, Cheyenne Field Unit - R, Riverton
. CH, Cheyenne Hydrologic . W, Worland
Surveillance Section
}.
|
~;

T
|
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Table 4., -Sediment stations (continued) : R : . R

.STATION - ’ STATION DRAINAGE| PERIOD LOCATION f{ox Fel B amlqmr REMARKS
NUMBER |- NAME ce AREA OF : §§ EE §§§ g EE EE
S MI? | RECORD | SE|TSP|RNGE|pE il |8 |51 & feill ]
SFCUURPRURINS: PO O IS RS U RO SR PN - [t et o B I o [ O S S
o : “Slas .43 ] an
Bigel) © g
& ]
PLATTE RIVER BASIN . (Continued) ) . ) |
- 2206630330 NDRTH OTTCH NEAR COYUTE SPKINGS 2P.6 {1976~ 19]23w| 8sw|H |3 |3 InjeLm JCF1,3] - e B .
© #206638600|LITTLE MEDICINE BOW RIVFR NEAR MEDICINt. bOw 963 1971~ 22]23N] Tew|H |3 |3 |WIwSE |CF {4 - : RO -
.- *306633990! HANNA DRAW NEAR hANNA ) ) ) 21.6 l1974- | 34|2anf Aiw|m 3 I3 {w]oLM JCF 1.3
. %206635000|MEDTCINE BOW R . 4B SFMINNE RESERVOIK, NEAN HAnNA | 2338 1971-. | 34)2an| siWw|H |3 |3 |w|wSE |cCF |4
- %d06639000) SHEETWATER RIVER NEAR ALCOVA L 2327 |19r4a- 25]29n] B7W[H {3 |- [w|wSE {C 1.3
206648550 NORTH PLATTE RIVER AT CASPER . .= hi1en- al33n] TowlH 33 I3 Imiwse {c 1.3
c «30bbubTAD| SAND CREEX NEAR SLENRDCK C - 19.9 19717~ S]33n) Tawiw 18 13 jwjlusesici 1,3
. . %306652000| NORTH PLAYTF RIVER AT URIN - 14R8R 1971= 17]31n] 6owln I3 |3 lafwse ¢ 1.3
S . S : i n {1 o fwlwse |ca]i,3 ) seasonaL Lo
“4306656000] NORTH PLATYE RIVER RELUW GUERNSFY RESFRVUTK 16237 19719~ 27]27w] eewjn 11 Ja JWiwSE JCH 1,3 | SEASONAL - - N
< @066STONOINNRTH PLATTE RIVER RELUW WHALEN LIVFRSION LAM 10825 19749~ t2l26n) 65uln |1 Ja fIw]wse Jcn 1,3 | sEasOnaL ) e
206670500 LARAMTE RIVER NFAR FURT LAKAMTE - ’ 4495 1971- . 25)2hn] 65W{H 13 I3 IwlwSE JC 13,3 ’ . . S
*306674500| NDRTH PLATIE RIVER AT wYOMING-NEoRASKA ST LINF | 2221R 1971- 4] 23n} Sawln |s |3 [w]wse jc 1.3
* GREEN RIVER BASIN ’ . ’ .
_%a09209400| GREFN RYVEK WFAR LABARGF i 3910 19/4- 33126N 1tew|H |3 |3 fw]wsE JGr 1.3
2092135001816 SANDY RIVERK NEAR FARSON ’ 32 1971- 17f27nf106w{H |8 {3 InwsSE j6x 1,3
*309214500) LYTTLE SANDY CREEX ABDVF EDEN . 134 1975- 11jaen]roswin I3 |3 fajem Jer 1.3
< %2d09216000|8Y6 SANDY RIVER BELNW EDEN : 1610 11971~ - 31fean|107wlh |5 {3 [w|wst [6w 1,3
C *@309216SP7| SFPARATIUN CREEK NEAR RINFR - i " 55.3 11975~ 3ejaon]| aowiP Jo |3 fw]leim {cF |3.3 . .
- #30921654S|BTITTER CREEK NEAR BITTER CREEK o RL 1976~ 36|18n] 99w]s |7 |3 [w]uses|ex{t.3 C o L
*3N9216562|6TTTER TREEK ABNVF SALT wELLS CR, NR SALT wFLLD as6 1976~ 2lioan]inswin fs I3 [a]sLmM |63 oo Lo
. *a0921A565] SALY WELLS CwxEEN NEAk SOUTH BAXTER ' 38,7 J1975- 192]14n]103W[P |6 |3 [n]otm Gk 11,3 L B
*3092165T8LDRY CANYUN Neak SOUTH BAXTER ) 3.69{1976- Stranf10ewfrs|7 13 Jw|otm [6Gxfie3 ‘ o ’ :
Te@09216750] SALY WELLS CHFEK MEAR SALY WELLS S26 1976= 14)1on]10swin |3 |3 Jwjotm |6r{1.3 . : : '
*d0921TuN0} GREFN RTIVFN WEAR GRFEN RIVER . 14000 ]1951- 26|18nfr07win {1 |- JwjuscSi6u 1,3 : B
*309222000] BLACKS FURK NEAR LYMAN ’ ag1 1971- 101Nt (3 43 InUSGS]ER LS
*QN9222300f LYTTLF MUPDY CRFEK NEAR GLENCOE - C 414 1976- l1on]1tow|H {3 |3 Ja]oim J6k|1,3
%aN9222400) MUDNY CREEK wFAR HaAMPT(M . ‘ 963 1976= 18] 18n|11snlw |s 13 fwlsim JRe ), %
- w092244850| nAMS FURK NFAR GRANRER ) : . . 670 1971~ Tolrawlarawfr |3 |3 Iwjwse Jeafs, 3
~ %g09228700] BLACKS FURK NFEAR LIVTLE AMERICA: : 3100 197~ 15]1An]109wiw |3 I3 fw]lwsSt |6« j4
*309235300] VFHMILLTUN fXEEK NEAR nTAWATHA, (O C. 196 1976« 15]12n] 100tk 135 |3 Jw]olk [6r 1.3
. *#@09257000| LTTTLF SNAKF RIVER NEAR ©LTxNN - LTY.) 1971« sf1en] uwln fa |3 |wlase fEF 1.3
. BEAR RIVER BASIN : . . .
*Q10N27YD0] TWIN PRFEK BT SaGF 246 1974 T{2tnjliywiH I3 |3 {njoLm {6xf1,8
2100359500 BEAR REVER AT dOROCR . 2846 - l19e9, 15]1as) aofiu {3 1- ftwlusesiculi.e
. o : 1979~ :
SNAKE RIVER BASIN
muousnolucug CREFK NFAR JARKSUN . 10.6 J{9pR=- - MHatutjlowlH 13 13 tuluSeSinkl),3

e . ',4‘ T * Also chemicall-quality station
R © . .0 = -+ @ Also streamflow station

5t
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: C : - o
'_.i Explanation of abbreviations and codes used in table 5.
i.
‘Location: SE, section

E TSP, township
t 7 RNGE, range
) : '
¥

Period of Record:' The dates given are the calendar years in which
S ' ‘ 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 Off;ce: B, Buffalo

» C, Casper - ' '
} CF, Cheyenne Field Unit
} .GR, Green River '
§ R, Riverton
: W, Worland

Cooperator: BLM,'Eureau of Land Management .

; WHD, Wyoming Highway Department

1
i
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.
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Table 5. Peak-flow partial-record stations (continued)

2R

STATIOﬂ A - STATION DRAINAGE] LocaTioN | PERIOD |me| u] & REMARKS
NUMBE o NAME AREA OF gé ol &
Mi?  Isefrsp|rNce| Recorn |©&| B 2
b=] ™
[=}
IR
EA
CHEYENNE RIVER BASIN
06379600] 80X CREEK NEAR RjLL 112 9|36N] 70w |1956=548,
195°'
19s1-  lestlc |wwp
06382200 PRITCHARD DRAW NEAR LANCE CREER Se1 Al3IN| 654 ]1964-72,]5=R
1972~ Csljc | wHD
06385400| COTTONROUD CREEN AT HAT CREEK 24,5 (12 [34N] 63 ]1972~ cstjc { wHD
06387500 | TURNER CREEK NEAR OSAGE 47.R (26 ]|8IN]| 64N |1959~ CSIfC | wHD
06388800 BLACKYATL CREEK TRIRUTARY WEARP NEWCASTLE o?5]|16]44N] 61w [1960~ CSI|C | wHD
068326195{ DANKEY CREEK Txld ABUVE RESERVUIR, NEAR G'LLEV’F .2 fe91Son] 7T1w[{1970~ CSI{C | nHD
06827700] INYAN KARA CREEK NEAR UPTON 96.5 [17]a9N| 63w |1959~ csiyc fnHo
06420100/ BELLE FOURCHE RTVER TRIRUTARY WD 2 NEAN HULFYT 10,2 | 3lsan| ounf19e2-  jesijc |who
06429300] OBOFN CREEK NEAR SUNDANCE a.az|30|san| 62w (1962-65,] 651
1965-72, [ S-R
1972~ CSI{C |wHU
PLATTE RIVER BASIN
066291S0]CNAL RANK ORAW TRTIBUTARY NEAR wALCUTT 3.65] 3|2uN]| 83n|1962~ CST| CF| mHD
066292001 COAL BANK DRAW TRIBUTARY NU 2 NEAR WALCOTTY 2,81} 4]20N] 834 §19%62~ CSI| CF] wHD
06629800]COAL CREEX NEAR RAWLINS T.32|50§21IN] 8T 1959~ CSI| CF}whHO
06630200/ BIG DITCH TRIARUTARY NEAR HANNA T.42|21]22N] 81w }1959-70.,|CSY
1970-72,]8-r .
1972- CSI|CF| wHOD
06631150] THIRD SAND CKEEK NEAR MEDICINE Auw 10.8 [asf21¢] 79w]|1965-73,]5-R
' - ’ : . 1973~ CSI| CF|wHO
06632200 SHEEP CREEK NEAR MARSHALL 61.0 |30|27n| 15 f1961-  |cst{cF|mmo
06634300) SHEEP CREEK NEAR MEN[CINE 60w 122 lia)esn] 7en|1961-  |cstfeF|wnu
06634910 MEDTCINE BON RIVER THRISUTARY NEAK RANNA 3,01{55]24N] 81w §1965~-73,|8-R
] 1973~ cs1| cFfwHo
06637550 SWEETWATER RIVER NEAH SNUTH PASS CITY 77 28 |26N101nW]1958-73,
1974~ 51| R {wHp
0663A300| WFSY FORK CRUDKS CHEEK NEAR JEFFKEY CIXTY 11,6 Jstl2en] 92w ] 1%t~ CSIIR | wHD
06538350 COAL CREEK NEAR MUODY GAP 6.,08]| aj27N] 89n 1961~ CSI|R | wHD
06601400 BEAR SPRINGS CREEK NEAR ALCOVA Q,35130{30M] 820 ]1960~ CSITC fwHD
06642700{LANN CREEK NEAR ALCOVA 11.5 A|29MN] 80w 1961~ CSIfC | wHD
06642760 STINKING CREEK NEAR ALCOVA 117 30{30N| 80W 1961~ CSIJC | wHD
06643300 CNAL CREEX NEAR GOOSE ERG Ss39|27132N| 8tw 1960~ CSI|C JwHD
066448880 MCKENZIF DRAW TRIBUTARY NEAR CASPER 2,0¢12{36M] 78W[1965~73,]S~R
, 1973~ estfc {wro
06646700 EAST FORK DRY CREFX TRJRUTARY NEAR GLENRLECK 2.60f(261338]) TSN ]1%061~ CSI|C | wHD
‘06648780 SAGE CREEK TRIBU[IRV NEAR ORPHA 1.38]1813SN] 73W[1965-73,]S8-R
1973~ . CSIJC {wHD
- 06649900 INORTH FLAT“ RIVER TRIBUTAKY NEAR DOUSLAS R;55] SI3IM] 71w |19t~ CSIjC | wHD
06651800FSAND CRFEK NEAR ORIN 27.8 J11]13IN] 70n]1955, .
. 191~ CSI|C | wHD
06652400] WATSUN DRAN NEAR LUST SPHTINGS 6.95]12 132N 6Bn[1960~7u, ]Sl
: 1970-72,]8-R
‘ 1972~ CSI|C | wH
06661580] SEVENMILE CREEK NEAR CENTENNIAL 1.2 lunfon] rrwfieea-  lesticr|ame
06668000|KABBIT CREEK WEAR WHEATLANU 1.3 j2226n] 70 |1965-72,]8-R
1972~ CSIjC {wnHO
06670100 LARAMIE RIVEK TRIRUTARY nwFAR GUFRNSFY 1.97| 7]|25N] 65W]197t~ CSI{C | wHD
066709A5|DRY RANHIDE CREFK NFAR LINGLE 20 21[PIN] 62n 199~ CSI{C fwHD
0667S300]HORSE CREFK TRIRUTARY NEAR LITILE gEAR R.1o[10{17N] 67w |19~ CST]| CF] wHD
06761900] LNDREPOLE CREEK TRIRUTARY NFAR PINE BLUFFS 24121 J19N] 60w {1960~ '.81] CF| WHD
067626001 LODGEPOLE CREFK TRIAUTARY NO 2 NbAR ALsTw s.eulzaliont sowlraeo-  Iestlerl wio
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Table 5. Peak-flow partial-record stations

CNw CREEK TRIRUTARY NFAR WESTON

cs1

STATIO STATION DRAINAGE} LOCATION | PERIOD | #E| 8] & REMARKS
. NUMBE] NAME AREA OF gé sl 8 :
ui? {sefrse|rNGE| Recorp | “B} E| &
=} B
e i e ) Blg) B )
- - H; ST T T e e e s
o
YELLOWSTONE RIVER.BASIN
062187005 WAGON GHLCH NEAR DURUIS 4,89]30]a2N]10TH)3%1~ CSIR {wHO
T Ne2_2IB00f WIND RIVER TRTBUTARY NU 2 NEAR CkOnHgAnY 3. 10f18]| 38| 2w]i19e1- . {ecsT|R {wHD
06226200] LTTTLE DRY CREEX NEAR CRUWHFART . 10,5 [35]| M|  3w]tost- cST|R jwhD
06226300 DPY cueix NEAR cnanEAnY 97,9 }319] ‘SN 2w 1959,
: s 191 = esST|R |wHO
06229700] NORKOK MEADAWS CREEXK NEAR FORT uaannnle ) 1‘ a | 8] IN] 1w]1965- cST|R |wwo

. 06229800] SAND .DHAW NEAR FORT WASHAKIF .99118] IN| tw}l9pt- cSI|R |wHO

" 06229900] TRONT CREEK NFAR FURT WASHAKIE 16 t [15]56N]| 94w }1961-68,

) : ’ ' 1970~ CSI|R {wHD

. 06233360) MONUMFENT DRAW AT LOWER STATIUN, NEAR HUDSON 8.38121|33N| 984 [1965-73,[S-R

. . ‘ . . o 1973~ cSI{R jwHO
06234800 BNBCAT NRAW NEAR SAND URANW 2,89{21 33N} 954 [1969, :

’ . N : 1971 CSI|R wHy
06236000] KIRAY ORAW NEAR RTVFRTUN ) 129 3| IN] Se|1951-S§,
RN L : - . 19¢1- |estirR |whp

06238760]W F DRY CHEYENNE £ AY UPPER STAT|On, NR RIVFRTUN .69] al3an] 949 ]1965-73,|8-R

S . . 1973~ csT|R |wHD
', nezss;oo(Poxson CREEK TRTWUTARY NEAK SHOSnnul #3937 (38N 93N[1959~ €SI |R |aND

- 06256600| RED CREEK ‘NEAR ARMINTN 7.15]19]36N] 67w |1963~ csIle jamo
06256700| SOUTH BRIDGER CREEX NEAR LYSITE : 16,0 | olaoN]| 91w ]1960~ cs1|® lwnp

- 06257300 SHOTGUN CREEK TRIRUTARY NEAR PAVILLTUN 2.57]e71]| eN| 1€]1961- est|R {wHD
06265200 SAND DRAW NEAR THERMQPOL IS 6,33] 2|aun| 97w |1960- estiw |wHD
06265600| TIE DOWN' GULCH NEAR WORLAND 1.78}10]|asN} 9aw {1961~ €SI |w |wHD
06266460| MURPHY DRAw NEAR GRASS CREEK 2.32128|a7N| 97W]{1965-73,| 8=R

. N ) i . 1973~ CST W [nHD
06267260 NORTH PRONG EAST FURK NOWATER CREEK NEAR WURLAND 3.77{180a6N] 91 ]1964-73,}18=R ]
. B : . o ) ) : - 1973~ CST{W |wHD
. 06269750| NOWDOD RIVER TRIBUTARY NEAR TEN SLEEP <4211 jaen]| 88w|1960- CsI|w |wHp
. 0627a190| NOWDOD RIVER TRIBUTARY NO 2 NFAR BASIN 1.5112R|suNn]| 92n|1965-73,]S=R
. S ) : 1973~ csT|w jwrD

- 06270250 ELK CREEK NEAR RASIN . 96.9 116|SUN| 93W}1959~ csIln fwHo
06277700| TWENTYFOUP MILE CREFK NEAR FMALEM 12.8 |e3)saN| 98u {1960~ CST{w {nHD
06277750 ORY CREEK TRIAUTARY NFAR EMALEM .65]19]s2N| 97w 196068,

. . : . 1970~ csT|w |wHL

- 06279020| RED GULECH NEAR SHFLL 47.8 132|53N] 91n]1967,

. . : . 1970- csIfw |wHp
06299900] SLATER CREEK NEAK MONARCH 18,0 §18{SIN]| 84w {1967~ cstls |wHo
06312700]| SOUTH FORK POWDER RIVER NEAR PUWDER HIVFR 262 3{3SN| 8SW[1961~ CcST{c {nHD
06312795 SANCHEZ CREEXK ABDVE RESFRVOIR, NEAR ARMINTD S$.53]20]%9n] 6w 1970~ CSYIC jwHd
06313020 BNBCAT CREEK NEAR EDGERTUN B.29110|37N| 774 [1965-73,}8-R

) : 1973~ est|c |wHp
. 06333050 EAST TEAPNT CREEK NFAR EDGERTON s.8a]16]|37IN] 78w ]1965-72,]5-R
’ - 1973~ cs1fc fwHo
06313500] COAL DRAW NEAR MIDWEST 11,4 | ajaon| 78W{1961~ |csIfc fwwp
063136301 VAN HOUTEN ORAW NEAR AUFFALO 10.8 |33]a9on] 77w ]1971- csT|r jwHD
06316700 PONNER RIVER TRIBUTARY NEAR BUFFALU “1.64) 9]s52N] 77W|1965-73,8-R :
: . : 1973 csIis jwHo

- 06317050| RUCKER DRAW NEAR SPOTTEN HURSE 3.98{28 55N | 75w |19t~ cstla fudo
06319100]BULL CREEX NEAR BUFFALO 10,8 J20s50N] 82w |1969-  |CcstiB lwHD
06328800]LYTTLE POWDER RYVER TRIRUTARY NFAR GILLETTE Bris6]sanN] 72w |1%60- cs1|e jaHp
06324900{ CEDAR DRAW MNEAK GULLETTE 3.451 e|52M) 714 ]1959- cs1le w0
063249190 JT2tenls3and 71wlg971- ¢ lnnp

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

STATION

PERIOD

* Also chemical quality station
{# Also sediment station

2h

3N

STATION DRAINAGE LOCATION. 288 § REMARKS
NUMBER| NAME AREA oF 5? El s
: MI?- |SE|TSP|RNGE| RECORD Ml 5
| glal 8
" u Q
&
GREEN RIVER BASIN
*309204700] SANN SPRINGS DRAw TRIPUTARY NFAR BULILDER 2.77{ AjzuNf107w[1901~ CST|6r{ wHo
*409207650] DPY BASTN CREEK NFAR RIR PINEY 47.2 J12]Pev]1120 2971 €SI {6R} wHO
*H#09231300] FNURMILF GULCH TRIVMTARY MEAR FONTENELLF 18,2 J1S)24Nj111m])1971- €31 ] RR] WHD
wHO9216290) EAST OTTERSON WASH NEAR GREEN RIVFK 16.6 [2312IN1109%% 1% 9~ €ST|GR| wHL
*409216350] SKUNK CANYUN CRFEK MEAR GREEN wTVER 15,7 a]oun]1u7n 11965, ’
) - 1971~ €S116R] wHU
#09216537| DELANEY ORAW NEAKR RED DFSERT 34,5 Al19N] 95w 1961 - CST|GR| wHD
»#N9216550| DEADMAN WASH NEAR POINT OF RUCAS 152 ¢S5]PuN|1014}1961- CST|Gk| whb
*509216576] GAP CREEK BL AEANS SPRING CR, NFAR SuHiH RAYTFR 35,9 Tl1aM1e%s]1976- CST [Gr] wHD
*809216578) DRY CANYON NEAR SNUTH BAXTER 3.69] Sl1eM1o2af1976~- S«R[6n] BLM
2809216580 BTG FLAT NRAn NEAR RUCK SPKRINGS 19.5 altoNito2af197%- CST|GR] wrb
*#09216600{ CUTTHROAT DRAW NEAK RDCK SPRINGS | 7.88(17]1IN]ru2w]1959=70,] CsT
. . 1970=72,}) 8-8
. : : 1972- CST | 6t} aHD
“n09216695{ NO NAME CREFK NFAR ROCK SPRINRS iR8.2 FJ1INf1u3n]1973- CST|6R| wHD
" a09216900]{ BTTTER CrEEK ThTBUTARY NEAR GREFN RUVFK 1.h5116f18N[1u6N]|1959- CH>I|GR] wHD
*#092216A0) MUD SPRING HULLMW NEAR CHUNCH BUITE, NEAk LYman A 831 Tien|113n]1965-73,} S=R
. : . ’ 1973~ CST6r]| wHD
#09224600{ BLACKS FYRK TRIRUTARY nNFAR RRANGER s.05{1511am]l111w]1999- (34 11 T
#HNQR24800 MEANUW SPREINGS WASH TRIRUTARY WEAF GRFEM PLVER S.2¢{1A[18M1G9N[1962=h5,] £ST
’ ) |126a- CsT|6kr| wH
*409224810| BLACKS FURK TRIRUTARY NN P MEAR LREFN ATVFR 12.0 AltiM[1yRa]1965- CST|Ex| wHY
*R092248P0| BLACKS FORK TRIPRUTARY NN 3 NEAK LREEN KTVFR 3,59 {2Aj1IN|108n[1965~ CST|Ex} wHy
*409228840] BLACKS FURK TRIRUTARPY NN & NEAr GREFN nTyFi 1.70]s3f17M 10801965 CST|RR| nHD
*5092249A0] SIIMMERS DQRY CREFK NFAR finFeh RIVER agz 13116N {1090 | 1965~ CS51|GR] wHO
*509225200) SAUAN HOLLOW Npag olIRNIFURK . ) 6.57]29|14M]10AN]}1965 ST 6R] wHY
*80922530y| GPEFN «TVFR TRIRUTARY w0 2 Nedr olikNiFURK L3.0 131 f13N1QRAL1999,
. 19t~ CSI|6r| wH
*#309258200f VRY CNw CREFA NFAR RARGS 49,7 [19|16M] 91w ]1970~ CST|CF| wHo
BEAR RIVER BASIN
1001970y WHETNFY CANYOM CRFeK Mpan pVAMSTUN R, 95|27 [vin[120af1905- LT I6K] vy
SNAKE RIVER BASIN
lsnleg?g‘snu# MUONSF FRFEX Np Ak ghDaDyRaNT A1 112wl1%4=~ CoTIhrl aHD
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WATER—RESOURCES PROJECTS

The numerous water—resources projects being conducted in Wyoming
are described 1in the following pages. - The descriptions reflect project

. status'as of October 1978. The project number is given following each

title.f All project leaders in the Wyoming district are located in the
Cheyenne office.

The c00perating 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 pro;ect. :

f
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| Water-Resources Projects Conducted by the
~ Wyoming District
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PR‘OJEc'fT TITLE: - Surface-—Water Stations (WY 00- 001)

COOPERAIING AGENCY: Bureau of Land Management, Bureau of Reclamation,

- Clty 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.'

PROJECF‘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,

. flood control, irrigation, bridge and culvert design, wildlife

. managemenc, pollution abatement, flood-plain management, and water

. resources development. To provide this information, an appropriate
- data base is necessary.

OBJECTIVE: (1) To collect surface-water data sufficient to satisfy
needs for current-purpose uses such as (a) assessment of water
resources, (b) 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 statigtical properties of, and trends in, the

" occurrence of water in streams, lakes, and estuaries for use in
planning and design. :

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 seérves the required purpose instead of complete-record
gaging. .

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
define 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.v The coal-lease .

- monitoring -project, WY-039,. operated eleven additional streamflow

."stations in. northeastern Wyoming

i
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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 FISCAL YEAR 1978:

Boner, F.C., 1978, Water—feSOurces’investigatioﬁs 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.,rl977, 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-Wate: Stationé (WY 00-002)

COOPERATING AGENCY: Wyoming Sfate Engineer and City of Cheyenne.
‘PROJ‘ECT 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 investigationms,
and (c) water-use investigatioms. =
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OBJECTIVE: (l) To. collect water—level data sufficient to provide a

minimim 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 managemeént. (2) To provide a data base against
which | short-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 conditioms, (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 U‘S 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 w1ll
be prepared

i
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REPORTS PUBLISHED DURING FISCAL YEAR 1978:

Bonéf, 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. C

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 Sur&ey, 1977, Water-resources data for Wyoming, Water
© Year 1976, Vol. 1. Migsouri River Basin: - U.S. Geological Survey
Water-Data Report WY-76~l1, 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 assesgsment 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 the annual data reports. Salinity sampling on eight stations

'operated in the Bighorn Basin was -discontinued at the end of the water

- year. 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 p1cloram was added at twenty stations to supplement the herbicide :
_study (Project 77-043). : '

" - PLANS EOR 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—evaluatlng
'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. : ST

AU.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.

t
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PROJECT TITLE: Sediment Stations (WY-OO—OOA).

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

PROJECI LEADER: Harold B. Fabricius.

'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. o :




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 stationms,
5 of which were sampled daily by local observers. Concentration data
were collected at all stations and bed material at 109 statiomns. _
- 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 correlatlon
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 Montanma 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 inveétigations 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. L »

‘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.
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' PROJﬁCT TITLE:'fFlood investigations,inVWyoming (WY 59-010){

COOPERATING AGENCY: . Wyoming Highway:Department.

PROJRCT LEADER: Gordon S. Craig, Jr.

}FIELﬁ LOCATION: Statewide.

PERIOD OF PROJECT July 1958 to June 1983.

PROBLEM The optimal design of highway drainage structures requires a
knoyledge of the magnitude and frequency of peak discharges expected
at a 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 regionalization 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 -
ba51s 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 bé determined. Frequency characteristlcs will be o
related to basin characteristics by regression analysis. Peak~flow
measurements will be made at miscellaneous 51tes 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 upddted to include all 1977 water-~year data. and some -
1978 peak flows resulting from the floods of May 1978. Indirect

w.ﬂ,:discharge méasurements were made on flood peaks at . four crest-stage
-,.51tes and two miscellaneous sites. . A method-was developed for estimat-

'1ng11nflow peaks at culverts where highway ‘embankments create

'uf; extensive storage ponding. : A description ‘of the method- was. published

in the Water Resources D1vi31on Bulletin January-June, 1978




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

Craig, 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., Cralg, 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.
PERIOD 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 developmént in the area. A study is needed
that will describe the ground-water system in detail and provide
information on the cause-and-effecc 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. - :

R
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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 irrigationm, pumpage,

 andjacreage 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 conditioms

- 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
; near Lusk, Niobrara and Goshen Counties, Wyoming: U.S. Geological
! Survey Water-Resources Investigations 77-111, 23 p., 3 pl. :

B

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

'COOPERATING AGENCY Wyoming State
Engineer.

PROJECT LEADER: Marlin E. Lowry. R R »,,

* FIELD,LOCATION: -Northeastern -~ . - [ |- [
Wyoming.' ' A

PERIOD OF PROJECT: - March 1974 to June 1976 (incomplete).
.




" PROBLEM: The demand for ground water will probably inerease rapidiy 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 perenmial streams in the area. The ground-water resources 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 tests 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 augered. 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 f1scal year

1978. Flnal report is nearly completed.

PLANS FOR FISCAL YEAR 1979 Complete the final report and pﬁblish it
in the WRI series. . » L

REPORTS PUBLISHED DURING FISCAL YEAR 1978: Nome.
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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. ' : oo

'PROJECT LEADER: Edward R. Cox.
’ .

|

FIELD LOCATION: Northweetern o : [ l.
Wyoming. '

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 '
vastewater treatment and disposal sites in Yellowstone and Grand Teton
Na;ional 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 objectivea are to determine (1) the position of the
water table and its relation to the ponds and nearby surface-water
-‘bodies; (2) the slope of the water table and thus the direction of
movement of the effluent; (3) the ground-water velocities and thus the
tie-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
: seﬁage 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.a\ E .
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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 comstituents. In
addition, about 50 samples were collected from wells and effluents
and analyzed for chloride and sulfate. A report containing data
collected during the 1l5-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 be 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 lagoomns in Yéllow- -
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: Bureau of Land
-Management.

{10 . PROJECT LEADER: Hugh W. Lowham.

pii : . FIELD. LOCATION: .Southwesterﬁ -
B - - 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
other 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 informatiom, 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-
ships 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 -~

_ mayfbe 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
llterature 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
vbore hole and surface geophysical surveys will be used in ground-water
~stud1es. Digital models will be developed for chemical-quality and
surface-water systems.

PROGRESS AND SIGNIFICANT RESULTS: - An intensive sampling program was
conducted during the fall and spring, using a helicopter and eight
hydrologists. 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 dctivities 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 hydrologists

- on channel-geometry techniques and the regional salinity model.

,»f,Analysis of stream: temperatures was: completed--a regional model was
*.jdeveloped that allows estimation of stream’ temperatures at unmeasured
~:sites. R 4 . R AU 4 e




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, pc 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: Bureau of Land
Management.

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 enviromment 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
' characteriatics 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, finighed

°  below, in, and above the zones to be mined will be extablished;
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. :

0



. 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.
. V

‘REPORIS PUBLISHED DURING FISCAL YEAR 1978: None.

1

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. v Y-

PERIOD OF PROJECT November 1974 to September 1979.-

PROBLEM" The problems are those related to large water requirements
for development .0of 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 1is 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

'q.subjects that should be studied by the district. The findings of the

7'first phase will be used to identify major thrusts for the second
*phase, which will constitute the disgtrict'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

:;L'for thrusts and obtain benchmark information. AU
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APPROACH: The existlng data and data-collectlon 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 aqulfer
properties, streamflow analysis, channel geometry, isotope study,

“blological 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 describiug
results of investigatioms.

-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, Wyomlng 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. Geophy51cal Union
meeting, Miaml, Fla., April 1978, l pP.
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PROJECT TITLE: Hydrology of Paleozoic
.- rocks in the Powder River basin and -

. adjacent areas, northeastern Wyoming

(WY 05-033) ¥

COOPERATING AGENCY None.

. PROJECT LEADER. William J. Head.

"c~FIELD;LOCAIION: Northeastern Wyoming. ' ' [:

PERIOD OF PROJECT: November 1974 to September 1979.

PROBLEM: 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
water 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."Allvavailable 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

' water. Borehole and surface geophysical surveys will be made to

~ evaluate and correlate the physical characteristics of the aquifer to

. the water-yielding properties. WNatural 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

ﬁj'stresses. s v . : . : .

.

: "s:.l/ This project is subs1diary to prOJect CR 76-192 -

',;Tédescribed on page 102. R
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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 (Natiomal
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. Apparent Water Resistivity (Rwa) results for the Madison were
mapped and interpreted. 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,-
SE%SE% sec.18, T.l1 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. S :

| PROJECT LEADER: = Maurice E. Cooley.

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

- PROBLEM: In the Blghorn Basin there.is a need for development of
additional ground-water supplies for irrigation and industrial use.
‘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.

Addltional information is needed about the amount and quality of

water that could be developed from the Paleozoic and alluvial aquifers
without causing significant decreases in the amount of water in
storege, artesian pressures, or streamflow.

E
!
[}
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OBJECTiVE For the Paleozoic (artesian) aquifers the objectives are to:
(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)
Make mass measurements of artesian pressures in wells; (2) prepate 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
1 ~ selected profiles, (3) make conductivity measurements of streams; (4)
use ¢olor 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

. depo8its of the Greybull River valley was reviewed and submitted for

o approval. 'The other three reports are nearly ready for review.

S !

W 7 [  PLANS FOR FISCAL YEAR - 1979 Plans ~aré to finish proce531ng the
‘remaining reports through review and approval, and publlsh them in
the Water-Resources Investigation/Open—File serles."

REPORTS PUBLISHED DURING FISCAL YEAR 1978 Nohe. ih1t'
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PROJECT TITLE: Algal-growth potential
of principal North Platte River res- ' : ,

ervoirs in Wyoming (WY 76-035). _ f“v
' COOPERATING AGENCY: Nome. - - . |
'PROJECT LEADER: Samuel J. Rucker, Iv. T8
FIELD LOCATION: Central Wyoming. . A B . i

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 (Seminoe, 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 regervoirs; (2) evaluate trends in '
algal-growth potential, including effects of effluent from coal mining
activities adjacent -to the reservoirs; and (3) determine the feasi~
bility of developing a model for predicting algal growth Qmodeling
would 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 dlssolved
oxygen and temperature. Lab parameters will include nitrogen,
ammonia (NH,); nitrite + nitrate (NO,+NO,); phosphorus (P); 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. . :

PRDGRESS AND SIGNIFICANT RESULTS. The stbfage 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 mid-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. ‘

76


http://wDuld.be

PR DS

- PROJECT LEADER: Marvin A. Crist. 1 o

|
|
|
‘ ox
T o SERTE
\
!

PLANS FOR FISCAL YEAR 1979: 1t 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.

1

: PROJECT TITLE: Quantitative study of

‘the Tertiary aquifers in southern
Laramie County, Wyoming (WY 77-038).

COOPERATING AGENCY: Wyoming State
Engineer and Wyoming Department of ,

Economic Planning and Development. ' v
, ,

FIELD LOCATION: Southeastern,wyoming.

PERIOD OF PROJECT: October 1976 to
December 1978.

‘PROBLEﬁ° Ground-water development for irrigation in Laramie County

has increased significantly the past 3 years. Part of the develop-
ment :is upgradient 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 (l) to determine the extent of ground-water
_development for irrigation, industry, and municipal use, and describe -
the éffect of this development on water levels and stream discharge in
the’ study area; and (2) to provide a means of predicting the effects of
N alternative ground-water management decisions.

iAPPROACH- Data will be collected and compiled to make a quantitative

analysis 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 locally. - The detailed model would

be used to. predict the effects of. pumping.

f
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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 1n 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).

COOPERAIING AGENCY: None.

PROJECT LEADER: Stanley A. Druse.

FIELD LOCATION: Northeastern, ‘south-
central, and southwestern Wyoming.

PERIOD OF PROJECT: January 1977 to
September 1980. :

PROBLEM: Coal mining and assoclated 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 realigmment, 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
assoclated with coal mining. :
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APPROACH . The ex1sting water-resources monitoring program will be
evaluated for its regional surveillance value and additional data S
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
mayfbe ‘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 100—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.

(2) South-central and southwestern Coal Regions: The contract
,terminatlon date for cleaning and sampling observation wells was
_extended to provide for additiomal 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 monitoréd 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 .comstruction. 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 “Nome. .
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PROJECT. TITLE: Effects of herbicide
- usage on water quality of selected
" streams . in Wyoming (WY 77-043)

COOPERATING AGENCY: AWYQming Department
of Agriculture. " -

PROJECT LEADER: Joel. R. Schuetz.

 FIELD LOCATION: South-central Wyoming. - —Ej ‘

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-dichlorobenzoic acid), and 2,4-D. The Wyoming
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.

PERIOD OF PROJECT: June 1977 to
September 1980.

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.
AResults 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.
" for the spraying program. A report on results to date may be started.

REPORFS PUBLfSHED DURING FISCAL'YEAR 1978:, None.

ol
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PROJECT TITLE A preliminary

hydrologic investigation of
an in-situ oil-shale retorting

site near Rock Springs, Wyoming . ‘
(W% 78-045) . , o L

COOPERATING AGENCY: Environmental
Protection Agency.

~ FIELD LOCATION: ' Southwestern

Wyoming. .

PERIOD OF PROJECT: October 1977 to
September 1979. ) :

,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
electrolinking, hydraulic, and chemical-explosive methods. The
Envirommental Protection Agency and Department of Energy are concerned
; aboPt possible effects of the in-situ retorting.of oil shale on .nearby.
aquifers and need hydrologic and water-quality data for the site.s

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: Bureau of Land -

. Management.

PROJECT LEADER: Dwight T. Hoxie.

- FIELD LOCATION: Southeastern Wyoming. |

PERIOD OF PROJECT: October 1977 to
September 1978.

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 :
Sybille 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, (b) map a configuration of base of aquifer, (c) 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. .

PROGRBSS 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 drea in west-central Platte County, Wyoming,
' were agsessed. Results generated by a digital ground-water flow
A model indicated that at the end of a 40-year period ground-water
o 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
these 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 Water-Respurces Investigation series.
! ’ - : :

REPORIS PUBLISHED DURING FISCAL YEAR 1978: None.
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_ PROJECT TITLE: Digital model of the'
. alluvial aquifer in Bates Hole,
central Wyoming Wy 78-047) .

. COOPEBAIING AGENCY wyoming State . . ° ]
Engineer. , N
| . o . - S ' . B
PROJECT LEADER' Kent<C. Glover ‘ % R

"sf FIELD LOCATION° Central Wyoming. Hp' 'nf “_ i— "f j—

,jijERIOD OF PROJECT' October 1977gtdwf“_ |
“. September 1979.. . . - .

|
1
";j:?mj;:'ij,,-‘ Ce e B3
.!._'_. Sl e e T
!
|




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 flnal

: declslon 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 (1) 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 augered 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.
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PROJECT TITLE:" Digital model of the
hydrologic system in the La Grange .
area, southeastern Wyoming (WY 78-048). -

, Eng;neer.~ _
PROJECT LEADER: William B. Borchert. ™
_FIELD@LOCATION; Southeastern Wyoming. ] - [

- PERIOD OF PROJECT: October 1977 to

September 1979.

‘PROBLEM:' 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 reservo%r. 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-
traFion.

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
p0331b1e future stresses imposed on the model. L

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 conmjunction
‘with an appropriate digital model that simulates the: ground-water
flow system. . : .

I




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
on a well between the pumping wells at the reservolr and the irri-
gation wells upgradient. 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. o e

PROJECT LEADER: Dwight T. Hoxie.

* FIELD LOCATION: Northeastern | 1
Wyoming. - ‘ : ‘ : Y" 1

. PERIOD OF PROJECT: AOctobér 1977 to
" September 1981.

Y. This project is subsidiary to project CR 78 230,
- described on page 107. R
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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 river 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
avallable to wells under existing technology, and the effects of with-
drawing the water.

i . . . .

The.ulcimate objective is to provide water managers with technical
~means of administering and regulating the development of 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 geohydrologic 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, seepage runs, well pumpage, evapotranspiration, and
infiltratipon 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-
quallty 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
- pilot study to determine evapotranspiration rates within the Powder
. River 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 bé 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 perennlal streams in the Powder River Basin will be completed and
" the data from both runs will be analyzed. Data. for construction of
a d1g1tal flow model of the Dakota aquifer over the project area will

f\‘be assembled Existing geochemlcal data will be acqulred and used.

: | _ :

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

(WY 78-050). Y

| COOPERATING AGENCY: None. . S = %} | DR

PROJECT LEADER: Charles F. Avery.

FIELD LOCATION: Southeastern
Wyoming.

1

PERIOD OF PROJECT: October 1977 to -
September~1982. ' o

'PRDBLEM:. 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. '

Y This project is- 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 o
, 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 EOR 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 socon as site
priorities are established.

REPORTS 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). . ’ . — 1

COOPERATING AGENCY: None. o : | y

PROJECT LEADER: - David J. Wangsness.

|~
1

FIELD LOCATION: .North—central -
© Wyoming. . - .

. .
PERIOD: OF PROJECT: September 1978
'~ to September 1979. o
| , S S :
'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 to 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.-w- : :
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APPROACH: Uniform samples of plankton and periphyton biomass will be

. collected and placed in duplicate sample bottles,
be killed with a photosynthetic 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.

Algal cells will

PROGRESS AND SIGNIFICANT RESULTS. Dissolved—nutrient 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 tempeta-
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.

REPORIS PUBLISHED DURING FISCAL YEAR 1978:

None.

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

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

* PROJECT LEADER: Marvin A. Crist.

FIELD LOCATION: Southeastern Wyoming.

7

, Lo

/__,
.

PERIOD OF PROJECT: April 19Y9 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 wells are no longer productive.

Information is

- needed to determine the effect of ground-weter development upon water

levels and streamflow.“
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OBJECTIVE - The objectives are (1) 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 irrigatiom.
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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PROJECT TITLE ‘Yampa River Basin-.
- assessment, northwestern Colorado .
and south-central WYoming (C0. 75~ 075)

COOPERATING AGENCY:- Routt County.

Department of Environmental
Health

PROJECT LEADER: Timothy Doak Steele.
; o (Lakewood, Colorado)‘

{

. FIELD LOCATION: South-central Wyoming and -
northwestern Colorado. -

PERIOD OF PROJECT: April 1975 to
December 1977. . ‘

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 basia to electric power or possgibly 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 thé 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
envirommental 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 coh;e@uence 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: '

i
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. 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 AND 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 ’
pro;ect phase are in preparation. )

vPLANS 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, l4th annual
meeting, Disney World Village, Fla, Nov. 6-10, 1978.

s, 1978b, Traveltime, unit-concentration, logintudinal-dispersion,
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 geohydrologic 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
determining 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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'coorEﬁATING AGENCY: None.

,PROJECT LEADER' Steven E. Slagle. '

”>'FIELD LOCATION.. Eastern Montana and '

]
1
o
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Steele, T.D., 1978, Assessment techniques for modelllng water quality
in a river basin impacted by coal resource development, in

{ modelling the water quality of the hydrological cycle symposium,

| Baden, Austria, September 1978, Proceedings: IAHS-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.0., Jr., Ed., resources for future and U.S. Fish
1 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-Z-B, 1977 (in press).

Steele, T.D., Bauer, D.P., Wentz, D.A., and Warmer, J.W., 1978,
" The Yampa River Basin, Colorado and Wyoming--a preview to
f expanded resource development and its impact of regional water
. resources: U.S. Geological Survey Whter—Resources Investigations
i 78-126 (in press).

‘ Steele, T.D., Wentz, ‘D.A., and Warner, J.W., 1978, Hydrologic

j reconnaissance of the Yampa River during low flow, Dinosaur
. National Monument, northwestern Colorado: - U.S. Geological
i Survey Open-File Report 78-226 10 p.

Warner, J.W., Dale, R.H., and Steele, T.D., 1978 Potential effects
of coal-resource development on the ground-water resources of
¢ the Yampa River Basin, Colorado and Wyoming (ABS.): American
{ Geophysical Union Tramscript, v. 59, no. 4, p. 278. '

PROJECT TITLE: Effects of mining and

reldted activities on the shallow
ground-water system (MI 75-048).

: (Billings, Montana) ;ﬁ

.

northeastern Wyoming.,

. PERIOD OF PROJECT: July 1974 to
©. Jume 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
--0f 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) programs 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 effects 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 was 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. iy

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: -

Lewis, 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.
S (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 Jume 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 age. However, knowledge of these
aquifers is fragmental and limited to scattered localities. A
systematic and regional appraisal is required for planning,
dévelopment, and management purposes.

'OBJECTIVE: The major objectives are (1) to determine the locationm,
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 RESULTS: 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 congiderable 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: Nome.

PROJECT TITLE: Hydrology of the aqui- Y
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. - : _ Y-

PERIOD OF PROJECT: July 1975 to June 1980.

Y 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
aqdifer 1s 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 Madisonm,
and to determine the response of the aquifer to proposed withdrawals
~of water.»' :

OBJECTIVE: .The objectives of the study are (l) 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-water

' 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. ‘ :

A 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 professiomal 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 othér 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, : :

PROGRESS AND SIGNIFICANT RESULTS:  The canvass.of wells in the western
_ half of South Dakota is complete. The gaging stations on streams
" 1in 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. : »

' REPORTS PUBLISHED DURING FISCAL YEAR 1978 . None.
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Water-Resources Projects Conducted by
‘ Central Region Staft
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 PROJECT LEADER: Gerald L. Feder.

i
-
i

1
i
b
i
1

PROJECT TITLE: Gedchemical surveybef-

- waters of the western coal regions
(CR 74-095) .

i

COOPERAIING;AGENCY: None.

(Lakewood, Colorado)

FIELD LOCATION: Northeastern Wyoming,
soytheastern Montana, western North
Dakota, and parts of Arizoma, Colorado,
New Mexico, and Utah.

PEREOD OF PROJECT: July 1973 to
September 1979. ' :

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

data 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 fleld 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.
The; data 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.‘
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PROGRESS AND SIGNIFICANT RESULTS: Wbrk 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., Stam, S., Taylor, 0.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 International Poplar River Water Quality Board by
the ground water Quantity and Quality Committee, 80 p.

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

- COOPERATING AGENCY: None.

; - PROJECT LEADER: William W. Emmett.
A » S - (Lakewood, Colorado)

. FIELD LOCATION: West-central Wyoming. ;EA'- H, ——Lq

PERIOD OF PROJECT: July 1973 to
September 1980, o

. 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 tranmsport. 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 average 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
i equations, or propose new relations for predicting rates of bedload
| ' transport. , «
i

| APPROACH. The conveyor-belt bedload-transport facility on the East
i . Forki 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-

i ' Smith 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
IR ‘ 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 samp}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

S (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:

'gr. o . Emmett, W.W., 1978 Overland flow in HillSIOpe Hydrology
- ‘ ‘(M J. Kirkby, ed )y John Wiley and Sons, 389 p (pp. 145-176)

Emmett, w. W., Burrows, R. L., and Parks, Bruce, 1978, Sediment transport
C o ~ vin the Tanana River in the vicinity of Fairbanks, Alaska 1977:
U _'jf.;';ufb Q.U 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,
" mno. 7, pp. 2644~ 2648.h : o S :

o Emmett, W. W., and Leopold L.B., 1977, A comparison of observed
.'sediment-transport rates with rates computed using existing
formulas in Geomorphology in Arid Regions (D.0. Doehring, ed.),
Proc. 8th Annual Geomorphology Symposium, State University of
New York, Binghamton, 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.,
“Myrick, R.M., and Nordin, 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' Bureau of Land
Management.

PROJECT LEADER: Lynn M. Shown. N | L] -
' (Lakewood, Colorado) jj

FIELD LOCATION: White- Tail Butte EMRIA

site, northeastern Wyoming.

'PERIOD OF PROJECT: July 1974 to September 1979.

PROBLEM: Hydrologic information with respect tp rehabilitation potential
" is needed by local, state and federal govermments, 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 prbject will be to refine and apply
. reconnaissance techniques that will provide mappable and other easily

assimilated information to be used as 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 yilelds, soil-vegetation-water relations,

slope and exposure effects on vegetation and hydrology, reconstruction

- of topography after assumed mining, channel and hillslope erosion, and

channel conditiomn. -

APPROACH._-The techniques to be used to characterize watersheds of

va;ious sizes are (1) soil-moisture storage associated with vegeta-
tiom 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;

(7) erosion monitoring by resurveying monumented transects; and

(8) hillslope, 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-

soll-water relations, and sediment yields was prepared for draft
Interagency reports on four EMRIA study areas. Rehabilitation potential
is relatively high for the Beulah Trench area, North Dakota; is moderate
to high for the White Tail 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 two 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-
yleld data as the dependent variable explained 68 percent of the varia-
tion in annual sediment yields with a standard error of 26 percent. Data

‘colléction was continued at two of the runoff plots in the Piceance

basin, but discontinued at three others because of prototype oil-shale

_dévelopment 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.




- FIELD LOCATION: Southwestern Wyoming

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 two 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 basinms.
The channel cross sections and hillslope transects in the Piceance basin
will be resurveyed. A

REPORTS PUBLISHED DURING FISCAL YEAR 1978:
Frickel; D. G., 1978, Hydrologié 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). . KET- ‘ L‘
COOPERATING AGENCY: Department of Energy, ‘ %
Laramie Energy Research Center. 8 ~
PROJECT LEADER: Jerry A. Leenheer
(Lakewood, Colorado) a
\
\ {

(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-ghale 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 persomnel of the Laramie
Energy Research Center. '

The proposed investigation will directly study only the chemical
and physical aspects of soil-wastewater interactions.  Also, the
sorptive properties of unconsolidated soils and.sediment sampled at
land surface will be characterized by rumning 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 firgt-order soill 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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- PROJECT LEADER: Elliot M. Cushing.

PLANS FOR FISCAL YEAR 1979: The main effort will center on soil-retort
water interactions. Soil columns will be comstructed 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
1in retort water by liquid chromatography. This class of compounds
presents the greatest envirommental 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 macroreticular 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 o0il shale retort waters for studlies 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.

(Lakewood, - Colorado)

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

PERIOD OF PROJECT: December 1975 to
September 1980.

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 assocjated 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 developmeénts 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 type 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-
chaged. from 01l 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 network 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. lithofacles 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 ylelds 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 geohydrologic 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, b. L., Blankennagel R. K., Busby, J. F., and Lee, R. W., 1977,
Preliminary data for Madison Limestone test well 2, SEX%SEY% sec.18,
T.1 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, D. 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). ? ~N—

COOPERATING AGENCY: None.

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

FIELD LOCATION: Southeastern Wyoming, : - {J
south~-central South Dakota, Nebraska,
eastern Colorado, western Kansas,

" western Oklahoma, western Texas, and
eastern New Mexico.

PERIOD OF PROJECT: Fiscal years 1978
through 1982.
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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 .(1l)- to -describe. the water resource and the operation of '

"~ the' hydrologic system; (2) to develop a regional water-resources

(and 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 :hrough

(1) the assembly, compilation, and analysis of existing data; (2) the
collection and analysis of data designed to provide information on

‘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.




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 1is
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, andvrecharge'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 avallable 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 knowlédge 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 demonstrate the applicability of the model.
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".(CR 78-230)

' PROJECT LEADER: George A. Dinwiddie. -

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
éstablished 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.

- REPORTS PUBLISHED DURING FISCAL YEAR 1978:

Weeks, J.B., 1978, Plan of study for the High Plains Regional Aquifer-
i System Analysis in Parts of Colorade, 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

COOPERATING AGENCY: None.

(Lakewood, Colorado)

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

?ERIOD;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' 1ife 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 A
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 simulatidn 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. :

114



e

Er

_ 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 techmnical 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.

PROGRESS 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 FORaFISCAL.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. B

. WU.S. GOVERNMENT PRINTING OFFICE: 1979-0-681-063/40





