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

OCTOBER 1976 TO SEPTEMBER 1977
INTRODUCTION

The U.S. Geological Survey, in cooperation with the State of Wyoming,
Teton County, the cities of Cheyenne and Riverton, and other Federal
agencies, have five data-collection activities and 18 water-resources
appraisal projects under way in Wyoming during fiscal year 1977 (October
1, 1976, through September 30, 1977).

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

The water-resources appraisal projects include: (1) Flood investi-
gations in Wyoming; (2) Flood-hazard information, House Document 465;
(3) Water resources of Weston County, Wyoming; (4) Monitoring waste-water
effluent in Yellowstone and Grand Teton National Parks, Wyoming;
(5) Water and its relation to economic development in the Green River
and Great Divide basins in Wyoming; (6) Impacts of economic development
and water use on water resources in the Hanna basin in Wyoming;
(7) Water resources of the Powder River structural basin in Wyoming in
relation to energy development; (8) Hydrology of Paleozoic rocks in the
Powder River basin and adjacent areas, northeastern Wyoming; (9) Evaluation
of selected Paleozoic and flood-plain aquifers in the Bighorn basin,
north-central Wyoming; (10) Algal-growth potential of principal North
Platte River reservoirs in Wyoming; (11) Preliminary digital model of the
Arikaree aquifer in the Sweetwater River basin, central Wyoming;
(12) Quantitative study of the Tertiary aquifers in southern Laramie
County, Wyoming; (13) Availability of ground water from the Cretaceous
and Tertiary aquifers of the Fort Union Coal Region; (14) Runoff and
sediment yield from rainfall simulation; (15) Geochemical survey of
waters of the western coal regions; (16) Reconnaissance techniques for
evaluating the rehabilitation potential of energy lands; (17) Sorption
of residual organic substances in retort waters by spent oil- shale
residues; and (18) Hydrology of the Madison aquifer.



The purpose of this report is to describe the water-resources vork
being done in Wyoming, especially in the coal and oil-shale developnent
areas. It is one phase of an effort to coordinate the water-resources
investigations of the U.S. Geological Survey with those of other
organizations. Additional information about the water-resources program
of the Geological Survey or closer coordination of the water-resources
studies may be obtained by contacting the District Chief, Water
Resources Division, U.S. Geological Survey, 4020 House Avenue, P.0. Box
2087, Cheyenne, Wyoming 82001. The commercial telephone number is
307-778-2220, extension 2111, and the FTS number is 328-2111.

DATA-COLLECTION ACTIVITIES

Basic data currently being collected are shown as follows: Talle 1,
Streamflow and reservoir stations; table 2, peak-flow partial-record
stations; table 3, chemical-quality stations; table 4, sediment stations;
and table 5, observation wells.

Stations in the first four tables are listed in downstream order.
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.

Observation wells are listed in numerical order by counties. The
well-numbering procedure used is based on the U.S. Land Grant Syster.
The first segment of the number is the township (north); the second number
segment is the range (west); the third number segment is the section,
which is followed by a first letter designating the quarter section, a
second letter, if shown, designating the quarter-quarter section, etc.,
(A-NEY%, B-NW%, C-SW4, D-SE%). Well 30-108-05BCD2, for example, is in
the SE% of the SW% of the NW% of sec. 5, T.30 N., R.108 W. The number
2 indicates a second well in the quarter—quarter-~quarter section. TWells
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.

The headings of the columns in the five tables are slightly
different to accomodate the type of site 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 are given preceeding each
table.

The locations of surface-water data sites are shown in figures
1-5. Observation well locations are shown in figures 6-9.
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Explanation of abbreviations and codes used in table 2.

Period of Record: The dates given are the calendar years in which records
began or ended. Breaks of less than a year are nct

shown.

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

Field Office: C, Casper
CF, Cheyenne Field Unit
GR, Green River
R, Riverton
W, Worland

Cooperator: BLM, Bureau of Land Management
WHD, Wyoming Highway Department
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Explanation of abbreviations and codes used in table 3.

Period of Record:

Cooperator: BLM,
BRUC,
BRUM,
EPA,
MRB,
USGS,
WDA,
WDEQ,

Sampling Frequency:

Analysis Schedule:

Field Office: c,
CF,
CH,
cp,
GR,
R,
W,

The dates given are the calendar years in which records
began or ended. Breaks of less than a year are rot

shown.

Bureau of Land Management

Bureau of Reclamation, Upper Colorado Region
Bureau of Reclamation, Upper Missouri Region
Environmental Protection Agency--Region 8
Missouri River basin project

Geological Survey--Federal Program

Wyoming Department of Agriculture

Wyoming Department of Environmental Quality

C, continuous (recorder)
D, daily

BW, biweekly

BWM, biweekly and (or) monthly

M, monthly
MW, monthly, except weekly during irrigation feason
MQ, monthly during summer, quarterly during winter

Q, quarterly

HL, high and low flow samples only

I, infrequent or as requested

1, salinity (major constituents)
2, specific conductance
3, daily temperature (observed)
4, bacteria or chemical oxygen demand
5, field determinations of: pH, specific conductance,
dissolved oxygen, temperature, and (or) turbidity
6, total coliform, fecal coliform, and (or) fecel
streptococcus
7, nutrient
8, trace metals
9, pesticides
10, radiochemical
11, biological
12, miscellaneous
Casper

Cheyenne Field Unit

Cheyenne Hydrologic Surveillance Section
Cheyenne project personnel

Green River

Riverton

Worland
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Explanation of abbreviations and codes used in table 4.

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

Sampling Equipment:

began or ended. Breaks of less than a year are not
shown.

H, hydrographer sample
0, observer sample

P, pumping sampler

S, single-stage samplers

Suspended Sediment Sampling Frequency:

1,

samples collected by observer once daily 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.
samples collected as requested by cooperator.

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.

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 stream—bed material
(pebble count), at a frequency of once per year (or longer), at
the discretion of the District sediment specialist.

Laboratory: W, Worland

Cboperator: BIM, Bureau of Land Management

BRUM, Bureau of Reclamation, Upper Missouri Region
MRB, Missouri River basin project

RIV, City of Riverton

USGS, Geological Survey--Federal Program

WSE, Wyoming State Engineer

Field Office: C, Casper

CF, Cheyenne Field Unit

CH, Cheyenne Hydrologic Surveillance Section
GR, Green River

R, Riverton

W, Worland

26



uot3eas L37renb [eoTWOYD OSTV x
uot3eas 8urdel8 osiv P

HO1SosN|M #] €] HIMSTTIIN®2]2 =SL61 251 3TVINILINOS HN CHONVN ¥IATHISHIH ¥N 3D IT1TIINIINGS J00S0T2600a
49| 3smiml wf £] HIM2TTI|N92 jeF -nl61 0let 304VEAYT) HVIN ¥IATH N3O 0046026084«
HOISOSNIM »] €] HIMOTTIN&Z|R -SL6l] €°9 V1S HIONVYH SHOOVIW IFOHMVAVT HVIN MIFHD IONVEV |00080260ms
HOSOSNI M €F 87 SIM2TTINB22T -GL61] 2°L1% A3NId OI€ HYIN NIIHD NISVE AN0}J0S9L026004«
HO|SASN|M] | €] HIMOTTINOE j22 =SL61 oeet ASNId 978 MVIN ¥3AIM MNHNO4 M3IN (000502600
9 [sosnimp €] 8] SIMLOTINOE IR ~SL6T)LL 2 HIAINOE HVIN ANVINATML MYHO SONINAS ONVS |00.402600s
Ho{sasnimp #] €] H|MGOTINIE|L -SLel| 2°6L AGNVS OTA NY3IN ¥IAIN NHO4 1SV [000€026084«
HOISOSNIML o) € HIMBOTINGE S -Ge61| B°SL ANV INOWId S IA0BY HIFHD 3INIA 005961608
HOIsosnimt wf €] mimoTT|NOE|T? -GL61 ASNId 916 MVIN HIAIH NI [00926160«
wolsasniml «l €] wimtitineele -siet 894 TIINVA HYIN $I90THE NINNYM Ly HIATM NIIN) {00SBET608s
NISVE JIATY NATED
40| 3smim] €] €] H[MBS [NE2 Y =Tls6l gl2z22 ANIT LS UNSVHEIN-ONTWOAM LV M3ATY ILLVId HLINON 005919908«
40| 3smiml &} €] H|MG9 INg2iG? ~tL61 (1L A4 JIWVHYTY LNOd HVIN HIAIY IIWVHY J0050.9908x
21 3sm|m| €] €] HMe9 (NTEJ2T -1L61 88871 NINO 1V ¥3AIH J11V7d HLINON |000259908
O} 3smim} &) €1 HireL INEEH =161 - HISYD LV MIATH 3L1VId HLIHON |06549990
O] 3smim] €] £ Himie [No2IS? ~nL61 L2e2 YAODIV HVYIN N3IAIM HILVMLIIMS {0006€£9908s
4] WIR{M] €] 8] S|M26 (N82]IF -GL61] 9°11 ALID AFYA43M HV3IN NIINI SNOOHI MHO4 1S3M [00EREGI0e
4} WIRi Ml wl €} HIMIOTINSB2|RB? =SL61 1L ALID SSVd HINOS HVIN HIATH MIALVMLIAZMS [06552€9908
40| 3smimt o] €] HIMIR INK2]eF ~1L6t BEE2 UNNVH HY3N “HTOAHISIY IONTWIS 8V 3 MO8 INTOTO3W [000SE9908a
40| WA Ml £l £ HIMIB [N&2EnF -4L61} 9°12 VNNVH HVIN MYy( YNNVH [066HE€99 00
401 3Ssmiml €] £ HIMBL [NE2]|2? -1L61 £96 MO8 ANIDIA3W HVAN ¥IATH MOS8 3INIDIA3W 3NLLITN{009%E990éx
40| WA M} €f €] HIMES [NEZ]6T ~9.61| 9°22 SONINGS 310A0D ¥YIN HOLIQ HINON OEE0E9908
40} WIRj Ml €] E€]SHIMER INEF2]OF -0i61 o1t SONINAS 310A0D ¥VIN HIOLTA 9IR |0OEQE9908a
43) wWe| M| €] £ HIMGB [Nel|2fF -2161 €92 VOOLVHYS HV3IN ¥3IIHD 3I9VS [006882990ma
d0lsosnimp »| 2| Himwe [N2T{OT -%961| L*2L ANIWAWVINT JV3IN € ¥D MHVD 90H 8Y HIAIN ANIWAWYINT [00BE29908
NISVE ¥IATY ILIVId
20 3ISM[ M # €] H[3T N 8T =161 Ly ANET 3LVIS YI0MVA HINOS=OINIWOAM 1V ¥D ¥31VM(Q3IN]00S0EH908
Of WIRI M €] €| HIM89 [NOS|®? -9L61 019t L A0MIHOOW MOTIE ¥IATH IHIHNOS ITTIG[00592990dx
ol wiRl M €] 4] almlL IN2wjs? =SL61 76S A3NTId HVIAN *XIFND AN 3JAORY HIATH 3IHIHNOY4 3I713A[08LG24908«
I} WIR| M €] L] o|MIL |[NOH}E -SL61 Gen A3NId HN ¢§D 3NYNSITLLIVE 138 H3IATH IHOUN04 31N3IR|02.529908«
O winimM €] F] mfm29 IN6EfnT -9161 0202 HIINIES 1V M¥3IIWD IONVI]00098F90ms
J1s9Sn{ M E} F} HIMB9 {NOW]O? =961 Lest MILNID INA ¥VIN ¥IATIH INNIAIHD [ 006S9E908e
2l wiaiml o] € wiMEL [NBE]TF -9161 871 I8 HMYIN HIAIH INNIATHD MHO4 AHO]00ESOEIOEs
NISVE ¥HAIM ANNAXIHD
3] 3smiml » €] HIMIL IN2S]ET -GL61 0E21 [NOLS3M HVIN “XIIND AMQ 3A0AY HIAIN HIOMOH NLLIN|0L6%2€900
=SL61
I WIRI Ml o] €] wW{MLL INLG]OF |*E€G=0861 ottt VOVAHY HV3IN XIINI YV3IND{00092E€90ma
3] wisimp o] €] Himo8 |INES|6T =9.L61 60% SSOHIN 1V Y33IHD HVIND{00902E908e
3] WIRM #] F] H|MI8 |NIS]OF -9L61 22¢ 0Tv44N8 HY3IN *X33HID HI04 MOTI38 YIWD HVIID{00202E900«
-2961
Al wIBM| €l T} O|mLL [N®S|12 |*LS~9w6l 009 VOVANY LV HIAIN HIOMOA|000/ 1E9NEs
J] WIRIM] €] €] WIMeL [N2v|8 -9L61 692 X3SSNS HVIN XI3ZND LIVS|OO0YETEI 08
M| 3SHMiml w| £} HimeB INOS|GT =1L61 26€ NYATH3HS MOT39 NIIHD 3S009|00SS0E9 0
Ml auwiMl Ef T| O|MSE (N8BS |uF ~0L61f 1°0€ TI3A07 HY3IN 337N0D 9IR| 8629682900«
Ml Smiml m €] w[M96 [N9SEOT -tL6t 0se2 T13A0T ¥YIN HIATYH INOHSOHS| 001582900+«
MIWNHBI M} =] 9 HIMOOTNYS])R -2L61 - NOLSTIVY HVY3IN *WYA AOOMITIEM MOT3A YIATH INOHSOHSJOT0v82904
-6961
MoseW{ Ml E] 9] HiMwe [NSS|6 [¢v9-9nwel s9.61 3NV LV ¥3ATYH NHOHOIR|0056.2908»
M1 3SmiMl o €f WM [NLwfL2 =tL61 £08 d337S N3IL HV3IN NIAIN QOOMON|0000L2908«
Hl wWIB Ml £ 1] wiM26 INRE}R -S961] 9°2s IITAINNOR YVIN MNIIHD A¥A| 006952908
SIAWYS ATTHINOW 30TML ] ATH{M] =] 9] H|3w NT |62 ~9i61 - NOLYIAIN HVIN TYNYD HIVII3TN|00LL2290
Hl 3ISMEMl s €] W[M2 NE |or -lL6l Te8l LUVIHMOMD MVIN MIAIM ONIM| 005522908
H| SHWIM[ 4] €] H{M9 N9 {of -GL61 12% SIOENAa HVIN HIAIM ONIM MMO4 1SVI[005022900«
M owWIBEME £ T] 0]322 |se |er =€L61 wEl ANIT ILVIS UNVINOW-ONTWOAM LV 337000 ONVS 9IR{01SL02908«
M o WIaI Ml E] Tl O{MTOT INLS| %Y ~€L61}] €£°86 NISVR ¥39avEe VAN *HOLIO 1S 8V 33IN0D ONVS 91R|105202908s
Ml BHREM| W £] H - -1 - =SL61 - NHVID N ¥ ANIVA AV Y 3INOLSMOTIZA M4 SHHVID{009902904
Ml BHWIM] wf €] W - -1 - ~SL61 - W O D AN T 3LIVLIS M=W LV ¥ INOLSMOTIIA M4 SHUVID|0S»S02904
NISVE YIATY IANOLSMOTTHR
- :
3]
. LE8
0
| FEEE g
=] 2 BhE m I HONY KSL S | @00™y
=] B9 =4 =11 40 vagv TWYN HTWAN
STIVIAY Gl=d o |4 O 5@ | NOILVDO1 qoIyad DVNIVIA NOILVLS 0ILVLS

SUOTIBIS JUAWIPAS "4 3[qer

27



uoTIBls L37TEnb TEROTWOYD 0BTV x
uor3e3s 3urled osTy P

e[ H - -T- -5961 S9%E 3NTdV 4V3AN *HI0AH3SAH 3JA0BY ¥3ATH 3NVUNS] 006220€Ts
ol €] uimottfnonir -8961] 9°0t NOSHIVF HYIN ¥334D IHIVO| 00€3T0E T
€ ml_ H[msItTiNTIZ |2 =9L6T] 992
| i . NISVE Y4AId avad
w| e] o] sfmie [Not et -6t %6 | “SHOVE EVIN N3IW) M0D ANG| 0026852600
ml »] €] vimoe |N2T e ~1L61 086 NOXTQ MVIN H3ATY 3MVNS 311117} 000.52600
mi ef el wimoornat fst -9461 961 0D *YHIYMVIH HY3IN X334 NOTITTWHIA| 00€SE2608w
n| o] €] vlmeor|nar je> ~5L61 025 10 SYIINYW HVIN Y04 SAENIH|00662260ae
i ol el ulzot |ne Jor -s.61] 825 HHOILNHNG HYIN MH04 LN#NA| 005822608«
ml ef a| s|meot|net j1r -cL61| 0°et NHOALNNNG YIN 2 ON ANVLINBIHL ¥3ATH NIFWO|00£S22600+
m] €] ] s{me0T|No1 |67 -6161}15°9 NHOSINMNG HVIN MOTIOH MVNDS| 002522608+
m| €] 8| s|meot|not et -6L61 €2v MIATH NIZUO HYIN ¥IIUD ANO SHIWWNS| 0869226084
mn| e] a] s{maot|NnLt|er -c61]92°1 YIATH NIIHD HVIN & ON AYVINGINL MMO3 SHIVIS| 0989226004
mi €| a| simearingt la> -si61]65°€ HIATH NIIWO HVIN € ON AUVINGTYL MdOJ SNIVIR| 02892260«
m| €] a] sfmeot|nit|e ~sL61| 02t HIATY NIIMO MYIN 2 ON AUVINAIHL Md0d SHIVIA| 018922608
m{ £ 8] s{meot|ner [at -6161|22°€ H3ATM NIIWO HVIN AMVLINAIML HSYM SONIHdS MOAVIW] 00892260e«
m{ | €] H|meot|net T ~1961 001€ VOININY 271117 HVIN MM04 SHIVIB|00,922608e
m| »] €] HimttT|NsT |or -1261 049 B YIONVYHO MVIN NHDJ SWYH|0G9522604
ml o| | W|mett|nsz |se -G161 gzt HITANONA HYIN 4%3FUD 3704 MOI3G Nu04 SWYH| 000£2260ds
m| €] €] nlmerrinst [er -9461 £96 NOLMWYH HYIN N334D AQONW| 009222608e
ml el el uimort]ner fie =961 91 309N379 ¥VIN N3IHI AGANW 3TLLTT] 00£2226084
M| e| €| wimertnet st ~1s61 128 : NVWAT BV3IN M¥04 SHIVIR| 000222608«
n} ] o] simertnot |z -c16l| €88 NVWAT HV3N 31108 HI¥NHD MVIN MOTIOH ONTHAS ONW] 089122608«
Ml 9| €] H[MOTITINOT |21 =GL61 NVWAT HY3IN MH04 HLITWS| 059122604
M| %] 6] HiMOLT[NZT [gT -6l 2°1€ NOS{H380M HYIN MHOJ HLINS 40 ¥H04 1SIM{ 005022608
ml ] 6| Wlmstiinat |s -si61 0°es NOSIHIA0N NYIN MHO4 HIIWS 40 ¥H03 1SV3| 000022608
w| o] e} wlmevr|ner fir ~5L61 2st INUNGTIIW HYIN M404 SHIVIA| 00SRIZ608s
ml ol 1l olmzotnet oz -1561 00091 YIATH NIFNO HVIN HIATH NIAD] 000212600
ml €] ] u|meoT|N6T |01 -9.61 925 ST13IM VS dVIN ¥33¥ STT1IM 1IVS| 06L912608e
mi | af simcorinet|t -6L61| 2°81 SONINAS ¥O0H HY3N ¥3WD IWYN ON[S6991260d«
ml | 8| sfraot|nsr |2y -sL61|ea°L SONINAS ¥O0d MVIN MVNA LVOHHLIND| 009912608
M| €] 8} s|m2ot|Nst v -6161]| s°6l SY20Y 340 INTOd HVIN Mvdd Lvid 9I8) 085912606«
ml e| alsu|mzot|net|s -9.61{69°¢ HI1XVA HINOS BYIN NOANVI AY¥O|BLGOT2608e
M| ef e simeot{net |z -6161| 6°GE ¥ILXVE HINOS ¥N *¥D ANIHAS SNYIE MOTIH Y3IIND d¥9[9.59TZ608e
ml el el wlmeor{netlar ~GL61] 1€l ¥31XVE HINOS ¥YIN *HLNOW LV 33D ONINJS SNVIA) 425912604
m| €] 8| s[meor|netlsa -S161| 26%% ¥3AXVE HINOS HVIN YIFYD ONINAS SNVIA| 2259126084
m{ £ € Himeorinetjer -si61| 0°22 HIIXVE HINOS dN *¥D ONIMAS SNV3IE 3A0BYV NI AVO] 045912604
ml et 2| olmeor|net st -cL6t| 1°9e ¥ILXVE HINOS ¥YIN ¥IIWD STIIM LTvs] sog91260me
m] ] €| wlmeot|net 2 -9461 9€® STI3IM LIVS ¥N ¢¥D STIIM LIVS 3A08Y MITWD ¥3L1I8] 29591260me
m| €| 8] simrot|nozls> -SL61 2st SHI08 40 INIO4 ¥Y3IN HSYM NYWAV3IO| 065912608«
m| €| 8] s|mes [Nater -9461 f0¢ %337 31418 BVIN ¥33WD HILLIA| 696912600
ml el o s|mse |nelle -s161] B*2¢ 143530 038 ¥vIN MvMa AINY130] L£59T2608
m| e 2 o|moe [Noz|zs -6461| €755 MINIY HVIN HIIND NOTLVHVAIS| £25912608a
m| €] sl s]mos |Nst]e -c61| 8*1% YINTH HYIN SNOTIVIS ¥3ddn LY ¥3D NOILvavd3s| 625912604
ml e o] s|meot|Noz|s -ss61| 1°st ¥IATH NITuS HVIN ¥ITHD NOANYD MNNNS| 0G£912608e
M| »f g wlmsotintz|or ~GL61 YINTY N3O HVIN SANVIST OTE iV MIATHM NI 00E912604
M| €| 8] s|meot|ntz|r? -ci61l 991 ¥IATYH NIDO MVIN HSYM NOSHILLO0 1SVI| 062912608«
ml e €| wlmeot|Nez]e? -G161 021 N303 HVIN $390148 NOSSVO LV HIATH AONVS OIR| 050912608«
Ml el ef wlmeotinez|rr ~1L61 D191 N33 MOT3I8 MIATH AONVS 918] 000912608
M| | €f w]msotr{noz|tr -5L61 PET N33 3A08Y X334 AONVS W LIT 005h12608s
ml e} € nlmootr|Nnizfar -1L61 22¢ NOSMYVY HVIN ¥3IATH AGNVE 98] 00SE€1260Me
m o[ €| H{mooT{NOE (BT -6L61| 0“t6 AGNYS OTE HYIN ¢HONVY 31337 LV d3ATH AONYS of8] 005212608+
m| €] 8] s|mrtr|Nwz|st -siet] 2°wt 3TTINIANGS HVIN AMVINGTHL HIINO 3ITIWNN0 3| 00ET12608e
ml ol g nimtrr|nvz|te -6L6t 082w H10AN3SI¥ ITIINIINGS ROTIB MIATN NIJ40| 002112600
(panutiuo)) NISVA WAAIN NAJID
N
=]
8 mmmm 5
o & EIEEgE
2=l B EloH R (29N {451 J3S | @900md
5| 2 S Be il mm 40 vV HAVN AN
86] 5 I3 4| NOTIIVD0T | qoruad {dovNIvMd NOILIVLS NOLLIVLS

(PeNUTIUOD) SUOTIBIS JUSWIPIS ‘4 ITqRL

28















Explanation of abbreviations and codes used in table 5.

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

Geologic Unit:

111 ALVM Alluvial deposits 211 LNCE Lance Formation
111 TRRC Terrace deposits 211 MVRD Mesaverde Formation
121 NRPK North Park Formation 211 STEL Steele Shale
121 OGLL Ogallala Formation 217 CLVL Cloverly Formation
122 ARKR Arikaree Formation 217 LKOT Lakota Formation
123 BRUL Brule Formation 221 SNDC Sundance Formation
123 WRVR White River Formation or Group 237 SPRF Spearfish Formation
124 LNEY Laney Shale Member of 317 CSPR Casper Formation
Green River Formation 317 FRLL Forelle Limestone
124 WDRV Wind River Formation 317 MNKT Minnekahta Limestone
124 WSTC Wasatch Formation 331 MDSN Madison Formation or Group
125 FRUN Fort Union Formation 337 PHSP Pahasapa Limestone
211 AIMD Almond Formation 374 FLTD Flathead Quartzite or Sarndstone
211 FXHL Fox Hills Sandstone 374 GRVR Gros Ventre Formation

The 7-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 124 Devonian 340
Paleocene 125 Upper 341
Mesozoic 200 Middle 344
Cretaceous 210 Lower 347
Upper 211 Silurian 350
Lower 217 Upper 351
Jurassic 220 Middle 354
Upper 221 Lower 357
Middle 224 Ordovician 360
Lower 227 Upper 361
Triassic 230 Middle 364
Upper 231 Lower 367
Middle 234 Cambrian 370
Lower 237 Upper 371
Paleozoic 300 Middle 374
Permian 310 Lower 377
Upper 311 Precambrian 400

Lower 317
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Explanation of abbreviations and codes used in table 5 (continued).

Cooperator: CHEY, City of Cheyenne
USGS, Geological Survey--Federal Program
WSE, Wyoming State Engineer

Field Office: C, Casper
CF, Cheyenne Field Unit
CH, Cheyenne Hydrologic Surveillance Section
GR, Green River
R, Riverton
SD, South Dakota District
W, Worland

Frequency of Observation:

C, continuous (graphic or digital recorder)
M, monthly (12 visits per year)
BM, bimonthly (6 visits per year)

Q, quarterly (4 visits per year)
SA, semiannual (2 visits per year)

A, annual (1 visit per year)

I, infrequent or as required

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

or ended. A record consists of one or more measurements
during a calendar year.
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WATER~RESOURCES APPRAISAL PROJECTS

The numerous water-resources appraisal projects being made in
Wyoming are described below. The areas of project activity are stown in
figure 10.

Flood investigations in Wyoming

(Project WY 59-010)
Funds: Wyoming Highway Department and U.S. Geological Survey

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

Flood-hazard information, House Document 465

(Project WY 73-022)
Funds: U.S. Federal Insurance Agency (HUD) and U.S. Geological Survey

The objective is to delineate flood-prone areas on U.S. Geological
Survey 7%' quadrangles and distribute copies of the maps to any one who
can use them. Quadrangles selected are those covering major streams,
with priority given to urban areas. The estimated 100-year flood is the
basis for the delineation.

Water resources of Weston County, Wyoming

(Project WY 74-026)
Funds: Wyoming State Engineer and U.S. Geological Survey

The objectives are to determine: (1) The distribution (areally and
vertically) and the 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 characteristics for each principal
aquifer or aquifer system; (4) the water-bearing properties of subordi-
nate aquifers; (5) the volume of ground water in storage; (6) the quality
of water in each aquifer; (7) the quantity of runoff from small water-
sheds; (8) the quality of runoff at gage sites; (9) the effect of
ground-water withdrawal on water levels; and (10) to evaluate the
potential for artificial recharge.
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The approach will be to: (1) Describe streamflow conditions--evaluate
past records, establish three gaging sites for flow measurements, sedi-
ment sampling, and chemical quality (use channel-geometry methods where
necessary); and (2) define aquifer characteristics—-perform aquifer tests,
draw potentiometric maps, analyze water quality, and identify recharge
and discharge areas. The three gaging stations, Hanna Draw near Hanna,
North Ditch near Coyote Springs, and Big Ditch near Coyote Springs are
included in the lists of streamflow, chemical-quality and sediment
stations.

Water resources of the Powder River structural
basin in Wyoming in relation to energy development

(Project WY 75-032)

Funds: U.S. Geological Survey, with basic-data support funds from U.S.
Bureau of Land Management and U.S. Environmental Protection Agency

The study is designed to gather information and make available to
industrial, governmental, and other interested people, intrepretive
reports that describe the water supply in the area and the possible impact
of planned development on the water resources.

A planning report was prepared during the first year of the proje-t,
outlining the approach to be used in the study. Techniques included
are those for determination of aquifer properties, streamflow analysis,
channel geometry, isotope study, biological assay, water budgets,
modeling, and geophysics.

Hydrology of Paleozoic rocks in the Powder River
basin and adjacent areas, northeastern Wyoming

(Project WY 75-033)
Funds: U.S. Geological Survey

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 are to determine: (1) The distribution, thickness
and physical properties of the aquifer system; (2) processes that
developed the present distribution of aquifer parameters in order to
extend point data to other parts of the aquifer system; (3) the potentio-
metric surface and chemical quality of the water in the aquifer system;
and (4) the effects of increased development of water from the aquifer
system.
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Evaluation of selected Paleozoic and flood-plain aquifers
in the Bighorn basin, north-central Wyoming

(Project WY 75-034)
Funds: Wyoming State Engineer and U.S. Geological Survey

The primary objectives are: (1) To ascertain to the extent pcssible
the safe yield of the aquifer system in the Paleozoic rocks without
causing a substantial decrease in the ground-water storage or a signifi-
cant decrease in the amount of artesian pressure, and (2) to delineate
areas of the flood-plain alluvium where additional well pumpage will not
cause appreciable decrease in ground-water storage or affect the flow of
streams adjoining the flood plains. The present study will be concen-
trated in the Ten Sleep area in the eastern part of the basin; based on
results, recommendations will be made regarding additional studies
elsewhere in the basin.

Algal-growth potential of principal
North Platte River reservoirs in Wyoming

(Project WY 76-035)
Funds: U.S. Geological Survey (Missouri River basin program)

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. Development of mineral
resources, particularly coal mining, is taking place at locations adjacent
to one of the reservoirs. There is no information about the presert 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.

The objectives of the study are to: (1) Determine the extent of
algal growth in the four major reservoirs; (2) evaluate trends in algal-
growth potential, including effects of effluent from coal-mining activities
adjacent to the reservoirs; and (3) determine the feasibility of develop-
ing a model for predicting algal growth.

The first three years will be devoted exclusively to data collection,
with analysis of data and preparation of a report scheduled for the fourth
year. Vertical-profile water samples will be collected monthly (May-
October) from a boat at sites above the dams and in the principal arms of
each reservoir. Sampling will also be done twice each winter. Field
parameters will include dissolved oxygen and temperature. Laboratory
parameters will include NH,, NO, + NO,, P, residue, and AGP. A set of
phytoplankton samples will be collectéd each year in early spring and in
late summer for identification of genera. Graphical and statistical
techniques, such as regression, will be used.
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Preliminary digital model of the Arikaree aquifer
in the Sweetwater River basin, central Wyoming

(Project WY 76-037)
Funds: Wyoming State Engineer and U.S. Geological Survey

The objectives of this study are: (1) To develop a preliminary
digital model of the Arikaree aquifer in the Sweetwater River basin;
(2) to define the existing stream-aquifer relationship; and (3) to
evaluate the feasibility of developing a comprehensive digital model of
the Arikaree aquifer.

Quantitative study of the Tertiary aquifers in
southern Laramie County, Wyoming

(Project WY 77-038)

Funds: Wyoming State Engineer, Wyoming Department of Economic Planning
and Development, and U.S. Geological Survey

The objectives are to: (1) Determine the extent of ground-water
development for irrigation, industry, and public supply and describe the
effect of this development on water levels and stream discharge in the
study area, and (2) provide a means of predicting the effects of alterna-
tive ground-water management decisions.

Availability of ground water from the Cretaceous and
Tertiary aquifers of the Fort Union Coal Region

(Project ND 75-071)
Funds: U.S. Geological Survey

This investigation is a compilation of existing data from South
Dakota, North Dakota, Montana, and Wyoming of the Tertiary rocks and
aquifers overlying the Pierre Shale. The objectives of the investigation
are: (1) To determine the location, extent, and nature of the aquifers
and confining beds; (2) to evaluate the occurrence and movement of ground
water, including the sources of recharge and discharge; and (3) to deter-
mine the chemical quality of the ground water. This project is being
done by the North Dakota District, Water Resources Division, U.S.
Geological Survey, headquartered in Bismarck, North Dakota.
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Runoff and sediment yield from rainfall simulation

(Project CR 74-092)
Funds: U.S. Geological Survey and U.S. Bureau of Land Management

During the summer of 1976 rainfall simulation studies were conducted
at three EMRIA (Energy Mineral Rehabilitation Inverntory and Analysis)
locations in Wyoming. These were at Potter Mountain near Rock Springs,
Red Rim near Rawlins, and White Tail Butte near Recluse.

Simulated rainstorms of about 1.5 inches in 45 minutes were apgrlied
to small watersheds of about 3,000 square feet at eleven different sites
within these study areas. The purpose of the studies was to characterize
the hydrologic properties of undisturbed areas prior to mining. Runoff
and sediment production from these simulated storms are being related to
slope, vegetative cover, soil texture, root development, and antecedent
moisture.

Plans for operations in Wyoming during 1977 are not definite.

Geochemical survey of waters of
the western coal regiomns

(Project CR 75-095)
Funds: U.S. Geological Survey

It is the goal of this project to efficiently provide data on the
"natural" or pre-development geochemistry of the waters of the western
coal regions, with particular emphasis on trace elements that may heve
a relationship to health and disease in humans and animals.

To date, sampling and data interpretation of ground water in tte
Fort Union Coal Region has been completed. Sampling of ground water in
the Powder River basin of Montana and Wyoming has been completed, but
laboratory results are pending.

Reconnaissance techniques for evaluating the
rehabilitation potential of energy lands

(Project CR 75-104)
Funds: U.S. Geological Survey and U.S. Bureau of Land Management

The Public Lands Hydrology Program is participating in EMRTIA studies
in cooperation with the BIM at four locations in Wyoming as the main
activity of this project. The purposes are: (1) To provide baselire
data in map and graphic form on vegetation, soil-vegetation-water relations,
soil erodibility, and sediment yields; (2) to estimate what effect surface
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mining would have on the above parameters; and (3) to recommend measures
for minimizing environmental damage if mining occurs. Data have been
gathered at the following locations: Hanna study area near Hanna, Potter
Mountain near Rock Springs, Red Rim near Rawlins, and White Tail Butte
near Recluse. Contributions were made to an Inter-Agency administrative
report on the Hanna study area which was released by BLM in 1975. Con-
tributions to the Inter-Agency report for the Red Rim are in review.
Contributions for the Potter Mountain and White Tail Butte reports will
be prepared in 1977.

Another activity of this project is the preparation of a source-area
sediment-yield map of the areas upstream of the outcrops of surface-
minable coal in Campbell County, Wyoming. The purpose of the map is to
provide estimates of sediment yield from small watershed areas in order to
have a baseline with which to assess possible changes in sediment yield
caused by surface mining. The map will be based on sediment surveys of 21
stock reservoirs and characteristics of the assoclated watersheds in
Campbell County, in addition to an earlier sediment-yield study in the
Upper Cheyenne River basin of Wyoming. A draft map of the center ome-third
of Campbell County was prepared in 1976 and preparation of draft maps
of the other two-thirds of the county is planned for late 1977.

A third activity of this project is a cooperative study with the
Wyoming District, Water Resources Division and the Regional Geochemistry
Branch, Geologic Division at the abandoned Hidden Water mine near
Ranchester, Wyoming. The purpose of the study is to compare the sediment
yield and geochemistry of a small unmined watershed and an adjacent
watershed that was surface-mined about 25 years ago but never rehabilitated.
Sediment surveys were completed in reservoirs at the mouths of the water-
sheds and samples were obtained of hillslope, channel and reservoir bottom
material for particle size and elemental analyses in the fall of 1976.

A report on this study will be prepared in 1977.

Sorption of residual organic ‘substances in retort
waters by spent oil-shale residues

(Project CR 75-181)
Funds: U.S. Geological Survey

The analytical techniques used to concentrate, separate, and classify
natural organic solutes in water (Leenheer and Huffman, 1976) were scaled
up and applied to aqueous-process wastes from oil-shale retorting opera-
tions such that gram-sized quantities of these waste organic solutes were
isolated for further study. This large~scale separation was necessary
for the study of the sorption of these waste organic solutes upon
processed shale, soil, and sediment after disposal of the aqueous-
process wastes, The goal of this research is to provide the analytical
methodology which can be used to provide the sorption parameters needed
in organic-solute transport models of wastes in surface and ground water.
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Hydrology of the Madison aquifer

(Project CR 76-192)
Funds: U.S. Geological Survey

The objectives of the project are to evaluate the Madison Limestone
and associated rocks as a source for water supplies and to provide the
necessary information for an orderly development of the aquifer. The
study area includes 188,000 square miles in eastern Montana, westerr
North and South Dakota, a small part of northwestern Nebraska, and rorth-
eastern Wyoming. The Wyoming part comprises about 32,000 square miles.

During calendar year 1976, as a part of the regional evaluatior of
the geology, hydrology, and geochemistry of the Madison aquifer, a
4,341-foot test well was completed and another test well to be drilled
to a depth of about 9,800 feet was begun.

Madison Test Well No. 1, in section 15, T.57 N., R.65 W., Crook
County, Wyo., was completed as a Precambrian test in October 1976.
Twenty-two cores were taken at selected intervals and 16 drill-stem and
packer tests were made. Geophysical logs available include electric,
induction electric, gamma, guard, neutron, acoustic, density, 3-dimensional
velocity, temperature, and caliper.

Madison Test Well No. 2 was begun November 17, 1976. It is in
section 18, T.1 N., R.54 E., Custer County, Mont.
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SELECTED REFERENCES

A listing of selected references of publications by the U.S.
Geological Survey is given in the pamphlet "Water Resources Investiga-
tions in Wyoming, 1976". A more complete State list of reports is given
in a pamphlet "Geologic and Water-Supply Reports and Maps--Wyoming'.
Both pamphlets may be obtained free on application to the Wyoming
District Office of the U.S. Geological Survey.

Listed below are additional selected references of recent publica-
tions not given in the pamphlets previously mentioned.

Hadley, R. F., and Keefer, W. R., 1975, Some potential effects of surface
mining of the Wyodak-Anderson coal in the Gillette area, Campbell
County, Wyoming: U.S. Geol. Survey Misc. Geol. Inv. Map I-848-F.

Keefer, W. R., and Hadley, R. F., 1976, Land and natural resource informa-
tion and some potential environmental effects of surface mining in
the Gillette area, Wyoming: U.S. Geol. Survey Circ. 743, 27 p.

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

Lusby, G. C., and Toy, T. J., 1976, An evaluation of surface-mine spoils
area restoration in Wyoming using rainfall simulation: Earth
Surface Processes, v. 1, p. 375-386.
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