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LITHOLOGIC LOGS OF OBSERVATION WELLS AND TEST HOLES DRILLED IN 1987 IN
VALLEY FILL ALONG THE NORTH FLANK OF THE LITTLE ROCKY MOUNTAINS,
FORT BELKNAP INDIAN RESERVATION, NORTH-CENTRAL MONTANA

By

David W. Briar and Paul K. Christensen

ABSTRACT

Observation wells and test holes were drilled in 1987 in valley fill
along the north flank of the Little Rocky Mountains as part of a water-
resources investigation to determine, in part, the geometry (thickness and
lateral distribution) of various valley-fill materials. The 1lithologic
logs of the 66 observation wells and 44 test holes presented in this
report were prepared as part of that study. Geologic units identified on
the 1lithologic logs range in age from Jurassic to Holocene. The location
of each observation well and test hole is shown on a map.

INTRODUCTION

In the southern part of the Fort Belknap Indian Reservation, surface-water
supply 1is inadequate to meet the demands for potentially irrigable lands. Feltis
(1983) indicated that ground-water supplies of sufficient quantity and quality for
irrigation might be obtained from the shallow valley-fill aquifers along the north
flank of the Little Rocky Mountains near the southern boundary of the reservation
(fig. 1). The U.S. Geological Survey (USGS), in cooperation with the U.S. Bureau
of Indian Affairs and the Fort Belknap Community Council, conducted a study (Briar
and others, 1993) to evaluate the shallow ground-water conditions in the area. The
objectives of the study were to describe the hydrology of the valley fill along the
north flank of the Little Rocky Mountains and to assess the potential for
additional water withdrawals from the valley fill.

This report presents the 1lithologic logs prepared for observation wells and
test holes drilled as part of the overall study by Briar and others (1993). The
report includes 1lithologic logs of 66 observation wells and 44 test holes drilled
in 1987.

The observation wells and test holes were used to determine the geometry
(thickness and lateral distribution) of valley fill. The observation wells, which
were cased, also were used for water-level monitoring and water-quality sampling.

The authors wish to thank the Fort Belknap Community Council for their help in
obtaining access to tribal 1land (used 1in common) and alloted land (owned by
individuals) for test-drilling and water-level-monitoring activities. 1In addition,
access to the Forest Fire Yard of the Tribal Forestry Department in Hays greatly
aided the logistics of the project.

SITE-IDENTIFICATION SYSTEMS

A site number is used as the primary identification for wells and test holes
referred to 1in this report. The site number consists of as many as four charac-
ters. The first two characters denote the site type: (0-) USGS observation well,
(T-) USGS test hole. The next one or two characters denote a sequence number,
which is assigned to each well or test hole within a site type on the basis of its
location relative to the southwest corner of the study area.

A location number is used to identify the location of wells and test holes.
The location number is based on the rectangular system for the subdivision of
public lands (fig. 2). The number consists of 14 characters and is assigned
according to the location of the site within a given township, range, and section.
The first three characters specify the township and its position north (N) of the
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Location number 26N23E/2ABACO/
(Site 0-17)

Figure 2.--Location numbering system

Montana Base Line. The next three characters specify the range and its position
east (E) of the Montana Principal Meridian. The next two characters indicate the
section. The next four characters indicate the position of the site within the
section. The first 1letter denotes the quarter section (l160-acre tract); the
second, the quarter-quarter section (40-acre tract); the third, the quarter-
quarter-quarter section (l0-acre tract); and the fourth, the quarter-quarter-
quarter-quarter section (2.5-acre tract). The subdivisions of the section are
numbered A, B, C, and D in a counterclockwise direction beginning in the northeast
quadrant. The last two characters form a sequence number based on the order of
inventory in that tract. For example, location number 26N23E12ABACO0l (site 0-17)
represents the first well inventoried in the SW1/4 NE1/4 NW1l/4 NE1/4 sec. 12, T. 26
N., R. 23 E.

LITHOLOGIC LOGS

The geologic units penetrated during drilling and represented in the lithologic
logs range in age from Jurassic to Holocene (table 1). The principal aquifer in
the study area is layered sand and gravel that are common in the lower part of the
valley-fill sequence underlying the principal valleys. Glacial deposits also yield
water to wells. Terrace deposits and colluvium generally are not aquifers.

The lithologic logs included in this report (tables 2 and 3 in Data section at
back of report) were prepared by hydrologists during onsite drilling. The
observation wells and test holes were drilled using standard mud-rotary methods,
and the 1lithology was determined from rock cuttings observed at the surface and
from drilling characteristics. The location of the observation wells and test
holes corresponding to the lithologic logs is shown in figure 3.
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Table 1.--Generallzed geologic units and water-ylelding properties

Claggett Shale

siltstone; weathers
to brownish gray.
Contains a few

beds of bentonite
and beds contain-
ing large boulder-
like septarian
nodules,

{Table modified from Feltis (1983); ft, feet; gal/min, gallons per minute]

Approx-

imate

thick-

ness

Erathem System Series Formation or group (ft) General character Water~yielding properties
0-90 Unconsolidated cob- A source of water in valleys
bles, gravel, sand, of perennial streams. Yields
Alluvium silt, and clay along 3 to about 500 gal/min to
coulees and stream wells, Water quality suit-
Holocene channels. able for most uses near the
Little Rocky Mountains but
deteriorates downstream,

0-65 Angular gravel in Not an aquifer.
reddish-brown
sandy-clay matrix;

Colluvium includes stringers
Quaternary of white clay.
Occurs in valley-
£ill deposits adja-
cent to terraces,

0-130 Gravel, sand, silt, A limited source of water ex-

and clay intermixed. cept in outwash deposits.
Cenozoic Pleistocene Occurs primarily Yields 2 to 10 gal/min to
Glacial deposits as till; however, wells, Water quality
outwash deposits might be unsuitable
form localized sand for some uses.
and gravel lenses
and beds.

0-60 Unconsolidated to Might contain small quantities
consolidated gra- of water suitable for most
vel; contains sand uses.
and silt. Occurs

Terrace deposits as long, narrow
remnants or wide
tracts of several
square miles around
the flank of the
Little Rocky
Mountains,
Pliocene
Tertiary through
Paleocene (?) Syenite porphyry and Yields 2 to 25 gal/min of water
Intrusive related rocks form- suitable for most uses from
igneous ing laccoliths, fracture springs at Snake
rocks stocks, dikes, Butte, Wildhorse Butte,
and sills. and Twin Buttes. Some water
may be available from fault
zones and fractures in the
Little Rocky Mountains.
Unconformity.
500 Dark—-gray marine Not an aquifer,
shale; weathers
light gray. Con-
tains a few beds of
Bearpaw Shale bentonite and sand-
stone and many thin
beds and lenses of
cherty material and
calcareous nodules.
o
3 360 Interbedded light- Yields 2 to 150 gal/min of
o gray to buff, soft, water to many wells. Water
Mesozolc |Cretaceous Upper Judith River fine-grained sand- under artesian pressure in
Cretaceous 2 Formation stone, shale, and some places., Water quality
M clay. A few thin may be unsuitable for
c coal beds in upper some uses.
& part.
530 Dark~-gray shale and Not an aquifer.




Table 1.--Generalized geologic units and water-yielding properties--Continued

Approx-
imate
thick=-
ness
Erathem System Series Formation or group (ft) General character Water-ylielding properties
260 Upper member: Chiefly|Sandstone of lower member
gray shale with many yields 2 to 10 gal/min
& thin beds of silt- of water to wells. Water
o stone, sandy shale, under artesian pressure
G Eagle and friable sand- in some places. Water
o Sandstone stone that weather quality may be unsuit-
c reddish tan. able for some uses.
3 Virgelle Sandstone
Upper g Member: Yellow to
Cretaceous = buff, massive sand-
stone, gray silt-
stone, and gray
shale.
1,740 Dark-gray to biluish- Shale is nearly imper-
gray shale con- meable. The sandstone
taining lenticular beds would probably yield
Colorado Group beds of limestone water too mineralized
and calcareous for culinary use.
sandstone.
Cretaceous
180 Variegated argil- Sandstone ylelds 10 gal/min
laceous member: of water to wells,
Clay, mottled ma- Generally under arte-
roon and gray, with sian pressure but deep-
a few thin beds ly buried in most of
and lenses of vari- reservation. Water
able light-gray quality suitable
sandstone. for most uses.
Lower Lower unit, or Third
Cretaceous Cat Creek sandstone
Kootenai Formation of drillers’ usage:
Mesozoic Largely sandstone,
locally friable,
light-gray, with a
hard, coarse-
grained, arkosic
sandstone layer at
the base and a layer
of dense, light-
gray limestone at
the top.
Unconformity,
210 Light- and dark-gray, |Sandstone and limestone beds
Upper gypsiferous shale yield 2 to 5 gal/min to
Jurassic containing numer- wells on the flank of the
ous large, brown, Little Rocky Mountains.
Swift Formation calcareous concre- Water quality suitable for
tions; layers of most uses.
glauconitic sand-
stone, sandy mud-
stone, dark shale,
and impure lime-
g stone in upper part.
Jurassic 3
© 200 Gray, limy shale and Beds may yleld water suitable
Middle ho! Rierdon light- to dark-gray for culinary use from frac-
Jurassic —~ Formation marly limestone. tures near the Little Rocky
“ Mountains.
100 Alternating beds of Limestone and sandstone beds

.Piper Formation

shale, limestone,
and calcareous sand-
stone. A brown,
dense limestone,
60-ft thick, occurs
at base.

may yleld water from frac-
tures. Water quality is
unknown.

Unconformity
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Table 2.--Lithologic logs of observation wells

[Particle-size descriptions are based on report of National Research
Council (1947). Abbreviations: ft, feet; gal/min,
gallons per minute; h, hours.}]

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: O-1
Location number: 25N22E12CABAO1
Completed: August 28, 1987
Gravel, sand, and clay, tight; need pull-down to drill, abundant white clay with sand 18 18
Clay or sand(?), smooth; NO FELUINS. ...t teeeenececnsecasesncnnnnns Cesecteenntenseeans 2 20
Gravel, sand, and clay, larger gravel than above; very coarse at 55 ft......coveeennns 37 57
Ellis Group:
Shale, dark, tight, weathered on top; need pull-down to drill........ tesesecnnanres . 23 80
Remarks: Set screen at 52-57 ft with 10 ft’of tail pipe. Well would not produce

water with compressed air.
Site pumber: 0-2
Location number: 26N24E31AAAAQ1
Completed: July 7, 1987
Gravel, sand, and brown clay, tight; includes abundant white clay clumps and

stringers 0-20 ft; drills with pull-down steady and slow; boulder of pink quartz

T 2 <IN Ceiienseaee Cereeraeaas Ceeereenriaeenen 60 60
Gravel and sand drllllng indicates possible unconsolidated zone.........civiinnnannn 18 78
Ellis Group:
Shale, dark-gray to black, weathered at tOP.....cttitinientirerenecncecneansnsnsnenns 22 100
Remarks: Set screen at 68-78 ft with 5 ft of tail pipe. Well produced water with

compressed air.
Site pumber: 0-3
Location number: 26N24E30CBACO1
Completed: July 7, 1987
CLaY, DIOWD. «n e nen e e ten e e e e e e e e e e e e e e e e e e e e e et e e e e e 18 18
Gravel, angular; hole caving; losing circulatlon of drilling fluid........ Cee e 12 30
Colorado Group:
Shale, black, tight...v.iveiiniiiiieinennennnns e e ettt eaaet et e 10 40

: Hole caved while inserting casing; thickened drilling fluid. Screened

23-28 ft. Well produced less than 1 gal/min with compressed air; well water would

not clear.
Site number: 0-4
Location number: 26N24E30CBAAQ2
Completed: July 8, 1987
Soil and'clay, dark-brown...c.ieeeeneeeternnoncans [P fre e e f et sececnr s 8 8
Gravel, angular; very loose at 18-20 ft.........cievuvenann cheeacaacaan feesee e . 17 25
Colorado Group:
Shale, black, tight............. e eieeeaee [ et et et cau e e 15 40

Remarks: Set screen at 15-21 ft. Well produced less than 1 gal/min with
compressed air; well water would not clear.
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Table 2.--Lithologic logs of observation wells--Continued

Thick~- Bottom of
ness interval
pene~ below land

trated surface

Description (ft) (ft)

Site pumber: O0-5
Location number: 26N24E30BDCBO1
Completed: July 8, 1987

Soil and.clay, brown....ceeveeene eseesancsas [P cesecscstsessesesessesstesanens 7 7

Gravel, sand, and browé clay, tight; includes abundant white clay clumps and

Stringers.....c.ceeiecesccccnnes Ceenseanenn Ceesttecasecsccsecserarennns Cececccccsans 34 41
Gravel, lO0SEe....ceeececnonneseseosnssassosansnnssnsonssansna teesresccesees e nseansaans 4 45
Gravel, sand, and brown clay (as above) .......ccitiiiiiiienrcnnen St aasearerntcnnann. 25 70
Colorado Group:

Shale, black, tight..cicieeeereecneeecenns creacsereersans cetteesesecnananen ceceernans 5 75

Remarks: Set screen at 40~45 ft; well water cleared quickly.

Site number: O0-6
Location number: 26N24E30BDBAO1
Completed: July 8, 1987

Alluvium:
Soil and clay, brown.......cciieeeeececesennscesnascsesccasasnsasnanse teteseressenane ceee 10 10
Gravel, loose; zones of cobbles; caving down-hole; losing circulation of drilling

fluid......... . caasecsnane cecectececnnensnn tecsesencensans 40 50

Gravel and clay, tight; minor quantity of white clay; poor returns because of

uphole Wash=in.....iieiieeeeeeeeieeeeeeenennoneeneannannas et e 15 65
Colorado Group:
Shale, black, tight......ciiitiiiierenennnnse ceesann feeccessessennsnaanns cecaceannaan 32 97

Remarks: Set 20-slot screen at 35-45 ft. Well produced water with compressed air
but water cleared slowly.

Site number: 0O-7
Location number: 26N24E30BADBO1
Completed: July 9, 1987

Soil and clay, brown.......coiiiiiiritieereenesnnnnronnnans ceresseeseeneens ferreenaen 18 18
Gravel, loose; losing circulation of drilling fluid............... chereereaeenan cene 7 25
Gravel, sand, and clay, tight.................. creerenaen . 10 35
Colorado Group:

Shale, black; brittle and fractured at 35 ft; soft and smooth at 37-50 ft......... e 25 60

Remarks: Set 20-slot screen at 20-25 ft with 9 ft of tail pipe. Well produced
water with compressed air and water cleared quickly.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- Dbelow land

trated surface

Description (ft) (ft)

Site pumber: O-8
Location pumber: 26N24E30BDACO1
Completed: July 9, 1987
Alluvium:
Gravel, sand, and clay, tight....ciiiiitiriteeieeeiresncesoscscnnsncnse . . 25 25
Gravel, loose; zones of cobbles; caving down -hole, losing drilling fluid.......ccc0une 3 28
Clay, tight ...ttt ieeiroeceeseenesnensecsasscssansansnas Ceessassans ceecrseccsenescesan 2 30
Gravel, loose; fair potential for water production Ceceeteeenas et eteectatseneenaennen 18 48
Clay, tlght, hard drilling...ccveeieceneecennnennns Ceceensenaenen Cesseencsenenanenens 1 49
Gravel, loose; good potential for water productlon ...... Ceessserseesens Ceeseseseananne 6 55
Colorado Group:
Shale, black, tight.......... et tsesscestasessutetcascnseassnssarennenn Ceeseeecsanen 5 60
Remarks: Set 20-slot screen at 44-54 ft. Well produced about 20 gal/min with

compressed air.
Site number: O0-9
Location number: 26N24E30BDACO2
Completed: July 10, 1987
Gravel, sand, and brown clay, tight....cciiiieitiiiiineennnnceonncnnenn fetessenssanns 25 25
Gravel, looS€....cevvennens cetesuan e ceeeiaaneeaeoan ceeceeneeenan Nt eseesneenen 3 28
Clay, tight...iiieveeenenns Ceretneseeeenen i, ceeraeee Cet et e e 2 30
Gravel, loose......... Ceesrsessesaaan cesesesssennenn ceeneensanan teesseeraaanans ceeens 18 48
Clay, tight; hard drilling........... ceeraeenns Ceesesensieeaan Ceesesseancesnsensenens 1 49
Gravel, loose......... Ceettreseansensunns chesnesn teesseenanaans ceesstnsenseetssannanne 6 55
Colorado Group:
Shale, black, tight...cveeiieieiinenennne. creeccesnreteonne creceanccnse censcsmes cvene 5 60
Remarks: Set 20-slot screen at 43-53 ft. Well produced about 40 gal/min with

compressed air.
Site pumber: ©0-10
Location number: 26N23E24BDBBO1
Completed: July 10, 1987
Alluvium:
Clay, brownish-gray; drills smooth with moderate pull-down............. Ceteesesesaann 19 19
Gravel, loose, more rounded than at previous sites; drills w1thout pull-down,

losing circulation of drilling fluid......v.cveviaennn Ceeneseaeeerene Ceesensiesanan 22 41
Colorado Group:
Shale, grayish-brown....... Cte st saeseenateaccnoesoennn Cesaranaseane tensesensenenean 29 70
Remarks: Set 20-slot screen at 30-35 ft with 5 ft of tail pipe. Developed well for

1 h with compressed air. Well water cleared quickly.
Site pumber: O0-11
Location number: 26N23E14BDBACQ1
Completed: July 11, 1987
Soil and brown clay....... feracesenesenen Neseerreeasenes Ceesseeaneenen teesceescsanas 23 23
Gravel, looS€....covcvesncns seeseens [ G et eersercencassansaentesnans Ceeseennaes i3 36
Shale, gray...ceees.. e enasseesuaes st aneaeasrenconsennosanoes s Cecieeeneeen 9 45

Remarks: Set 20-slot screen at 30-35 ft with 10 ft of tail pipe. Well produced
water with compressed air; water moderately clear.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: ©-12
Location pnumber: 26N23E14ACBRO1
Completed: July 10, 1987
Clay, brown; includes minor quantity of white clay stringers..... Cvecescetrecanaseann 21 21
Gravel, loose; rounded to angular........... Cecesenesssesesane eheterccsserreenns ceeee 21 42
Shale, graAy.e.eieeeteeeeessnsseseaososesesesocsssesesssesssesosssasecssassossasesassssssnes 10 52
Remarks: Set 20-slot screen at 35-40 ft with 8 ft of tail pipe. Well produced

abundant water with compressed air.
Site pumber: 0-13
Location number: 26N23E14ACBB02
Completed: August 28, 1987
Soil and'clay ...... Ceeiaceeneaaeees cerestectasaenes Chtesrreereeeiaaeaceentaesseasonnn 21 21
Gravel and sand, loose; gravel 40 percent well-rounded, 40 percent subangular, and

20 percent subrounded..........u... ceceerann Ceeeaa ceeeen cescctrecenrerceeenreanrons 19 40
Shale, gray...ceeeeiieeeeeasieeesaseseesnnonosssessasaansnssanns [P Ceeeaeeen creee 7 47
Remarks: Set 20-slot screen at 30-40 ft. Well produced about 40-50 gal/min with

compressed air; well water cleared after developing 2.5 h.
Site pumber: ©0-14
Location number: 26N23E14ABCDO1
Completed: July 11, 1987
Soil and.brown Clay . ieeeeneeeeeeereeeeoneosoensoesoencannns Ceeeecsracnnn Ceceeccncan ... 10 10
Gravel, sand, and clay, tight; some very angular pieces, very few rounded pieces;

need pull-down to drill; grading to softer and more unconsolidated material at 20

fe........ ceeeeeens e eeeeeeresteeaseseet s enee oo sasecntasseenosasannn Ceeeenenan 10 20
Gravel, loose, rounded; good potential for water productionN....eeeececcnenncccnenas . 21 41
Colorado Group:
Shale, dark-gray......... Ceieesseseneae e Censesseane Cheteereearaeias e cereeeenn 14 55

Remarks: Set 20-slot screen at 35-40 ft. Well produced abundant water with
compressed air; well water was clear.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: 0-15
Location number: 26N23E14ABDDO1
Completed: July 11, 1987

Alluvium:

Soil and clay, bBrown.......ii it ienreeteeseesaccsanennnoces ceeeetesitesceanseaann 4 4
Gravel, angular......ceceeeee. Cesenceesenessseseneeaanns Ceeeenseeseaenenn cetaaeneaean 1 5
Clay, brown..... tsesceesssusescnns Ceteeneensennts e nonn seaceasscccccananse cccsecsans 10 15
Gravel, sand, and clay: tight; some white clay stringers in brown clay matrix........ 10 25
Gravel, loose; fair potential for productiON....eieieeeeeeceaesseoeeeccccscsncancs e 2 27
Shale, dark-gray....ceceeeecenecesces secscsssssecnearssasnnnon censescsesesecsncsansns 13 40
Remarks: Set 20-slot screen at 22-27 ft with 8 ft of tail pipe. Casing separated

at top of screen during development; produced about 1 gal/min with compressed air.

Potentiometer installed.
Site pumber: O0-16
Location number: 26N23EI1IADAAQL
Completed: July 11, 1987
Soil and clay, brown....... e eeetesceecacnaraan f e cacteccscteceenactessonann ceceaseees 5 5
Gravel, loose, angular.......ceceeeeasnss teeecnccsecesccesecss st s aseencnanecnesesss s 2 7
Clay, brownish-gray, soft; possible very fine sand........ccveeeeeeen cesesacssesananan 19 26
Gravel, lOOSe...iiceeeeeeceeeescenceseseassessscnonosssnsaasosnossnsanes Ceetectea e 16 42
Gravel, tight but with no apparent clay; gravel rounded to angular.........c.ccceueeee 8 50
Gravel, loose; good potential for water producCtioN......cceecencecccecnsccscnnnscsnns 5 55
Clay, smooth and SOft....ccveeecerecesncnsoscansns tecectcecnaanenteenensannnn feeeeeen 5 60
Shale, dark-gr;yish—brown .............. seasesesesssencnesonose esevesssncensascnnse P 10 70

: Set 20-slot screen at 50-55 ft with 10 ft of tail pipe. Well produced

about 20 gal/min with compressed air.
Site pumber: O0-17
Location number: 26N23E12ABACO1
Completed: July 13, 1987
Soil and clay, DroWN. ... ettt et ereeeneesoasearceroassasasasoncsscsnans cescencensna 30 30
Sand, dark-gray, fine grading to coarse......... Ceesesenenn feeeeseeenan ceesssesneevna 7 37
Clay, DrOWN....ceieeeeeeeeeseeneeseasonsunossoeasunmsssscsssessscsosesncsnsasossossoscssacss 3 40
Gravel, sand, and clay, dark-brown........ Ceeeseassassesennnas Ceecesesssescsnnsenns e 2 42
Clay, brown....... eeeeeseresesarenaennonnuas sesesesescncncnes Ceeteetesesancncnsane ‘e 8 50
Iudith Ri F .
Shale, black....ceieeeeereennnn et tesecatreeraeetetee e ctaaseteaseenn creetncecnsans 10 60

Remarks: Set 20-slot screen at 30-35 ft with 8 ft of tail pipe. Well produced
about 5-10 gal/min with compressed air; water cleared poorly.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: o0-18
Location number: 26N23E01DBCDO1
Completed: August 14, 1987

Alluvium:

Soil and clay, mottled grayish-brown, medium hard.......ciitirieereeererncncenenennns 21 21
Gravel, small, includes COArse SANd.....ceueeecnncaossoncssesennansanscsansescssancnannas 6 27
Clay, gray.ceeeceseeceeans e 4% s ssasasssssceanniEsssatsaetsaesaasasesssstacenenannnn 14 41
Sand, includes minor quantities of gravel.........eieecreeencncenacanss S 2 43
Clay, QraYeeeeeeseseseeasosnsnsncesasssasnsasassasnosssansenssasasssscasssssesasassnscnss 9 52
Claggett Shale:

Shale, dark-gray, hard, gritty...ceeiiineeeeenrenoencenoonsonsansnans Ceeertean e 8 60

Remarks: Set 20-slot screen at 22-27 ft. Well produced about 10 gal/min with
compressed air; well water cleared slowly.

Site number: 0-19
Location number: 26N23E01BCCDO1
Completed: August 14, 1987
Soil and clay, brown, sticky..eeiiiieiniiiiineniiencoannnss C et teeaaereer et 14 14
Gravel, loose, small; broken pieces, iron stained..... Cececceccereneacantc s eeneeanenn 4 18
Clay, gray, soft; smooth drilling......... Ceteneeeas feetarseeseaneaan Cettseeteaanens 8 26
Gravel, loose (as above)............ Cereceseeeee P Cteceseceaaen 1 27
Clay, Gray, Gritby...ie.oueeeeeeesneeeeeeeeeacasssseenoenossssssssassenaasnensssssossssns 13 40
Sand(?); no returns...... ceeeenera e S teeseeseant ettt esceaceesenasacestennnesans 2 42
Gravel, loose; larger and more rounded than above......c.iineeieenrietnenonsncaecnann 7 49
Clay, soft; grading to'hard at 52 ft; probably weathered shale....... fietecesesaanaan 6 55
Shale...... S ee et e es s et e et aeeanaesasnasenanaen s nsnnn Ce e et iacsee e e e 5 60
Remarks: Set 30-slot screen at 43-48 ft with 10 ft of tail pipe. Well produced

about 20 gal/min with compressed air; well water cleared quickly.
Site number: 0-20
Location npumber: 27N23E36CCCDO1
Completed: July 12, 1987
Clay, brown............ fheecteseteaeen Chteseessatsertsarscsacansanaan Ceereec i eraans 12 12
Sand, fine, gray...c..eeesecacescssocsconcannan cer e Cetecrescensttstessnocs s 3 15
Clay, Prown......ieeieenecroneneanncnnnns Cireeeaaaan Ceesescesacesansaenann Ceerereene 3 18
Gravel, 100SE.....iceveeeonsoneeseosssnssssnesansssnacanns Ceteeseraeesertetetannesannnn 2 20
Clay, gray, Sandy...eceuseeereceenceneenesassosssecencssassssnssanns eeerertee e ceeee 10 30
Gravel, l00S€....cceveevnorccncaannns ceeees ceeieneans Ce e ieseennsecer ettt ennsanaenan 5 35
Judith Ri F Con:
shale, light-bluish-green, tight, sandy........ feeetttcteete e ateaeetesttannanananse 20 55

Remarks: Set screen at 30-35 ft. Well produced about 10 gal/min with compressed
air; well water cleared poorly.
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Table 2.--Lithologic logs of observation wells--Continued

Thick~- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)
Site pumber: 0-21
Location pumber: 27N23E36CCDCO01
Completed: July 12, 1987
Clay, sandy, brown.....eceeeeieeenceeecencennccnns Ceensesesnaesaannn teesesevenncscse . 18 18
Gravel, hematite stained..... R et s eesecsescesnsesessannn Ceerseessensancaans 3 21
Clay, gray, sticky, gritty....eeeece... ceseceane Ceetseseenaenaens ceseesaceneans ceseann 34 55
Sand(?), NO retUrNS....eeeocsccens ceeesenn feeeenas ceeesees cerescenas ceenane cesetseeas 5 60
Gravel, loose; losing circulation of drilling fluid.....c.cetiitrieenenecececennennnns 15 75
Shale, sandy, gray, very soft; drills similar to clay....cecevecnenn Ceseesessenannes . 20 95
: Set screen at 69-74 ft with 8 ft of tail pipe. Well produced about 40

gal/min with compressed air; well water cleared quickly.
Site pumber: 0-22
Location number: 27N23E36CCDC02
Completed: July 13, 1987
Soil and clay, medium-brown..:.... ...... St essacecsesnsesettsseseescesscanacee s 16 16
Gravel, 100S€....ccevecenconanes Ceceeccscacesnetetsesunceeenoes ettt sosenssonn ceue 3 19
Clay, medium-brown; grading to sandy.......c.coeeeruornasse .. teeseeannen feesesans . 36 55
Sand, POOFL FELUINS. . ueeeeroeseascaroasosasnnsnernsoennncocasns . cesssansenes cresescns . 5 60
Gravel, lOOS@...ceieesienasossssanssassesnassennesnassssssesssssensonnsssscancsnsenss 15 75
Judith River Formation:
Shale, bluish-gray, sandy; very soft.......ciiveeeneennnns . necsecscans fheceanseen 20 95
Remarks: Set 20-slot screen at 65-75 ft with 10 ft of tail pipe. Well produced

more than about 50 gal/min with compressed air but well water cleared slowly

because of loss of 8-10 bags of bentonite into aquifer during drilling.
Site pumber: 0-23
Location number: 27N23E36CCDCO03
Completed: October 14, 1987
SOL] ANA CLAY: e e nemenvmnmonomeeaenennes et e e e 18 18
Gravel, l00S€@...cccevececcncons Ceteetrettse ettt st cerereeans 3 21
Clay, medium-brown.........eee.. cheeeeees cereeeeen Cetseresaeee e ceeeeenes [ 31 52
Sand......... Ceseteeeraeeeenn e cesceceeaaseseer e aas et etoo st o ot an e soaansnon 8 60
Gravel, loose........ teeeeenans S e e eec e et reeneraetseences e atesressees e sesnctoanonn e 17 17
Judith Ri F .
Shale, bluish-gray, sandy; very soft....... i ieeseseseseseseseat i ansaonnn feacense 10 87

Remarks: Set 60-slot stainless-steel screen at 62-77 ft with 10 ft of tail pipe.
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Table 2.--Lithologic logs of observation wells--Continued
Thick- Bottom of
ness interval
pene- below land
trated surface
Description (ft) (ft)
Site pumber: 0-24
Location number: 27N23E36CCDDO1
Completed: July 12, 1987
Soil and clay, brown.......... e e et aeaeeesentatreatet e te et es e ana e 23 23
Gravel, small, SANAY...ceeeeeceeeeesoensacereacnseancosocnnonnsnnnss Cesesieneaeeenns . e 5 28
Clay, brown, soft....iiieeiiiiiiineiiiieecnncenneonenconnsansanns Cheeeessaseeenncaene 17 45
Gravel, l00SE...iceteeececsncncnncanss Cteceeceet ettt e e te st e et feeeeen 2 47
Clay, bPrown....ieeeeeceecoesnacnnonen Ctesacecctceseterennaonenen Ceececetateaaeaneanan 10 57
Sand, fine.....cceee. e et e eeeeceaceccnaeseesnacaaeseteenerennasne R, e 3 60
Gravel, loose....cceveennn Crestieseessesseanessanen Ceeetsetceresesserrennae Cereaceaee 3 63
Gravel, sand, and clay, tight......... Setesesesieeeenennan Ceesscsenaenonn tesnsensesns . 15 78
Shale, gray, sandy; soft weathered zone at toOp i5 Clay.u..ucecreeeocecenrecencanennns 12 90
Remarks: Set 20-slot screen at 60-65 ft with 8 ft of tail pipe. Well produced
about 5 gal/min with compressed air; well water would not clear.
Site pumber: 0-25
Location number: 27N23E36CCDD02
Completed: July 13, 1987
Soil and clay, brown.........: ........ ceccissesecssssaenaan thiecesnasean teeiccnenasaas 24 24
Gravel, small, 10O0SE...iciseeacresnsseenoscocncssasossasanansas [P Ce ettt . 4 28
Clay, tight....cvovevennn cecsssssisses st tannenons S eseeteccesaneataanaannna Ceeresanene 12 40
Remarks: Set screen at 23-28 ft. Well produced little water with compressed air;
well water would not clear.
Site number: 0-26
Location number: 27N23E36CBBAOL
Completed: August 14, 1987
Soil and clay, brown; stiff, éray 2 oD - -1 19 19
Gravel, small to coarse, broken pPiecCesS.....c.uiiiiiiieneeteeeeeeceasssesccnocenananens 3 22
Clay, gray, silty; includes small gravel and coarse sand; softer than upper clay,
grading to harder; drilling requires hard pull-down.......cceuvuvececesse ceernnenan 58 80
Gravel, loose, small to coarse; losing circulation of drilling fluid....... P, 14 94
Claggett Shale:
Shale, dark-gray, hard........cceiiuennn e Cesecectettet et F 16 110

Remarks:

Set 30-slot screen at 85-90 ft with 10 ft of tail pipe.

Well produced

about 20 gal/min with compressed air; well water cleared quickly.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: 0-27
Location number: 27N23E25BCCDO1
Completed: July 21, 1987
Clay, brown.....:............ .................... eteceesaeenaean feetesesecenecnnnn 35 35
Clay, gray; increasing quantity of small rounded gravel at 40-85 ft included in

matrix boulder at 65 ft.....cicterieeeeeeeoececncasocncncenoossoosssscncsaceasesscscs 50 85
Gravel, loose; minor quantity of white clay, tlghter at 90-95 ft .............. ceeaae. 10 95
Judith River Formation:
Shale, bluish-gray, sandy.......ce.... ceseen Ceresesesenn et eseceeseassans Cesesas ceees 25 120
Remarks: Set 20-slot screen at 85-90 ft with 20 ft of tail pipe. First three

attempted drill holes at the site were abandoned owing to lost circulation of

drilling fluid in fractured till. Some drilling fluid escaped to surface

through cracks.
Site pumber: 0-28
Location number: 27N23E23AADCO1
Completed: July 15, 1987
Clay, dark-brown at surface, gray at 15-73 ft; contains small pebbles and coarse

sand; drills smoothly with occasional gravel lenses and rockS.......cevececencenens 73 73
Gravel, sand, and clay, very hard and tight; need maximum pull-down drill rlg can

provide to drill......... Ce et s seeecaecestsseeneeneearerect oo te s ot aoenen 14 87
Gravel, sand, and clay; more coarse than above, very tight........ ...ttt [3 93
Shale, hard, bluish-gr;y, sandy; very slow drilling; possible coal seams............. 77 170
Coal..veenennns Ceeeeaeae et eeseereeereanaaas Cereereeaeae et teeseeeseee e 1 171
Shale, sandy...c.ceevcerecens Ceeeceanaas Cecann sesesesnn Gt erecenearanas Cesesarennene 9 180
Remarks: Set 20-slot screen at 120-130 ft.
Site pumber: 0-29
Location number: 27N23E23AAAAQ1L
Completed: July 14, 1987
Clay, brown; with small rounded pebbles and coarse Sand.....eeeeeeeeencoecnenesnannes 30 30
Clay, gray; with small rounded pebbles and coarse sand......c.oeeeeenennncanenns Cereen 26 56
Sand..... e e Cesecarecancaennraenn tesareeeen [3 62
Gravel, loose; good potent1a1 for water production. . c.cee ettt iieetrcncanneecnnen 18 80
Clay, bluish-gray, vVery Sandy......ceeeeesceesessesseaseasossoesasssasnsonssssossssasn 60 140
Judith River Formation:
Shale, dArK-DrOWN.. v eee e eeoceneaoeeeeaeecanesesanseascaenacsacsasaasaasasssnacaceanossses 10 150

Remarks: Set 20-slot screen at 70-80 ft with 8 ft of tail pipe. Well produced
more than 10 gal/min with compressed air; well water cleared quickly.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: O0-30
Location number: 27N23E10DDDDO1
Completed: July 21, 1987

Soil and clay, medium-brown, smooth; small pebbles and coarse sand in matrix......... 80 80
Gravel, 100SE€.....ccveensennncnans e e esaess e s e n ettt sttt 5 85
Gravel, tight............ caceons cesecneans Ctetcesaec e ceteseaas cerecaene cese 2 87
Clay, tight, hard; p0551b1e weathered ShAl@. .t vieeeeeeneecaseanoenscsennnoaosonans . 10 97
Judith Ri F .

shale, dark-brown; very hard drilling.......ccevevuennnnn Weevemssecncnunces Cereeneeneee 13 110

Remarks: Set 20-slot screen at 80-85 ft with 12 ft of tail pipe.

Site number: 0-31
Location pnumber: 27N23E09AADAOL
Completed: July 23, 1987

Clay, includes small gravel and c0Arse SaNd......ce.eereereeeceenoasnnoncnnsencecnsas 108 108
Gravel, loose; mostly rounded, SOME ANGUlAr......c.icevecuncrnaencncoeanonscenennennas 7 115
Judith River Formation:

Shale, hard, tight...c.iiueeiiniiiiieneeinenns eeanen feeeeenen e teesieee e 20 135

Remarks: Set 20-slot screen at 110-115 ft with 8 ft of tail pipe.

Site number: 0-32
Location number: 27N23E10BBBDO1
Completed: July 23, 1987

Clay, silty; includes small gravel and coarse sand; oxidized brown at 0-30 ft then

gray at 30-105 ft; possible sand layer at 65-70 ft...eivereerrennoeenennecnnnns .ee. 105 105
Gravel, loose, mostly well-rounded; smaller gravel than in other holes nearby,

white clay stringers........oieeicnneencannenns ettt eceereer et ceen 17 122
Clay, gray, VErY SANAY...eaveeeececessoesooanesoansassssasennososssensnasoeasenass PP 10 132
Judith Ri F fon:
Shale, black, hard...... Cecaeerres et raesaean et eturecacaer e Cetieeeae e 8 140

Remarks: Set 20-slot screen at 115-120 ft with saw cuts at 110-115 ft and 8 ft
of tail pipe.

Site number: 0-33
Location number: 27N23E10BBBD02
Completed: July 24, 1987

Clay, silty; includes small gravel and coarse sand; oxidized brown at 0-42 ft then

gray at 42-83 ft; fine, gray sand at 50-70 ft....eiverrieennnnnennn ceccecsecns P 95 95
Gravel, lO0OSE...ieteeeneeeeeceoasoosnssesacesssasacasasssasessenssacsanssnsnsscsscasnsss 20 115
Clay, tight....iiiviieininnn ferere e et eesessesetaetsaterretanns fereesanan .. 3 118
Gravel, 100S€...seeransecavcons Cesessceceni e aaana ceereeeens [P Cestesessennen 5 123
Judith Ri F ion:

Shale, black, hard........ccveeu... C et e esecansseecacesecnacascateattaeeeenacanaenenas 12 135

Remarks: Set 20-slot screen at 110-120 ft.
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Table 2.-~Lithologic logs of observation wells--Continued

Description

Thick=-
ness
pene-

trated

(fr)

Bottom of
interval
below land
surface

(ft)

Site number: 0-34
Location pumber: 27N23E03CDCCOl
Completed: July 24, 1987

Clay, silty; includes small gravel and coarse sand; oxidized

gray at 42-83 ft, few CObPles.. i it enieeeiesecnceoeonsesecesanssnsecanscsonnsnoscn
Gravel, loose; losing circulation of drilling fluid
Clay, gray with blue tint, soft, very sandy

Judith Ri F R
Shale, soft; grading to harder......

brown at 0-42 ft then

Remarks: Set 20-slot screen at 90-95 ft with saw slots at 85-90 and 10 ft of tail

pipe.

Site number: 0-35
Location pumber: 27N24E35CCARO1
Completed: August 13, 1987

alluvium:
Clay, silty, soft, sandy in parts;

black at 0-5 ft,

oxidized grayish-brown at 5-15
ft, gray at 15-55 ft; sandy and pebbly at 20-30 f¢t,

siltier at 30-55 ft............
Gravel, small to coarse; broken pieces, coarser at base

Shale, dark-gray, firm; drilling with pull-down, possible sandstone at 70-72 ft......

Remarks: Set 30-slot screen at 57-62 ft with 10 ft of tail pipe.
produce water with compressed air;

Site number: ©0-36
Location number: 27N24E16BABCO1
Completed: August 18, 1987

water level

Well would not

3 ft above bottom of screen.

Clay, brown, sandy.......... C ittt aacesaeeseatecaecaasaseancarteceaneaaenns Ceesisennnas
Gravel, loOS€....c.civeecenccsncncoocnnnn Ceeaereceest e Ceeriecaann . en
Clay, brown, very sandy with small qravel...................................... ......
Judith River Formation:

Shale, Very Sandy ...ceeeerneeeenocenonnsensnnssencoeasoasnansasosnnas heeeesnaacaaneanan

Remarks: Set saw slots at 11-14 ft with 10 ft of tail pipe.

water with compressed air.

Site pumber: 0-37
Location number: 28N24E32CCAA01
Completed: August 25, 1987

Glacial deposits:
Clay, silty, sandy, pebbly, soft;

Judith Ri F .
Shale, dark-gray, silty, firm......

brown and oxidized at 0-60
drills harder at 15-93 ft; sandier in parts.......
Gravel, loose, small to coarse, subangular,

Well would not produce

gray at 60-93 ft;

interbedded with clay...ccieeereceeecnnnen

Remarks: Set screen at 97-103 ft with saw cuts at 94-97 ft and 10 ft of tail pipe.

Well produced less than 1 gal/min with compressed air.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: O0-38
Location number: 26N25E20BABA02
Completed: Augqust 30, 1987

Alluvium:
Gravel, sand, and clay, tight....... Cetcesrears ettt nas Cerececnsanns ceseecenecanne . 20 20
Gravel, loose, small, angular to rounded...........cc.. P Ceeeececnaesreeneanan e 2 22
Clay, very tight....... Ci e e eseaeresecenes et ases et ca o nnoanos cetectsenenn Ceseneennaas 5 27
Gravel, loose, small, angular to rounded...... Ce e eeeiensesacee e Ceeeencscsean 5 32
Clay, tight; drills like shale.......c.ccvennn et eeeeereet e Ceeeeaaean 2 34
Colluvium and alluvium:
Gravel, sand, and clay, tight, grading to very tight at 60 ft; abundant white clay... 45 79
Gravel, loose; poor returns, drills easily......... feesessaneenn Ceseneres e cesennn 1 80
Gravel, sand, and clay {(as above)........cc... ceeteececanans c ettt eceenereneann cetcanns 4 84
Ellis Group:
Shale, bluish-gray, very sandy.....ceeceveeu.n Cieecesnaerannan cheeseeenn Ceeenceseaas . 6 90
Remarks: Set 30-slot screen at 27-32 ft. Well produced less than 1 gal/min with

compressed air; well water would not clear.
Site pumber: 0-39
Location number: 26N25E17DACBO1
Completed: July 25, 1987
Alluvium:
e 2 T Ceeseer e Ceereeeeeas P 15 15
Clay, Sandy...cveuieeeerecenrosncencsncossoasonsnns Cereseeenaes Ceteesseeceeans . . 8 23
Gravel, loose; small to medlum size; well rounded to very angular...... cerseseeen cree 4 27
Clay, grayish-brown.......ceeriireeneinernsensnnnns et ereee e [ P 14 41
Gravel, loose........cvcuvennn St eeseseesesan . Cres e eenn ceeeeen 5 46
Gravel, sand, and clay, tight........ Ceeeseasersaenan ctecreanserenen ceetreaar e . 22 68
Colorado Group:
Shale, black, tight, hard........cccierierrennnenann fererrensenea f e eesreneaanaenn. e 7 75
Remarks: Set screen at 40-45 ft with 10 ft of tail pipe.
Site pumber: 0-40
Location pumber: 26N25E17BAAAOL
Completed: July 25, 1987
Colluvium and alluvium:
Gravel and Clay, Qray....eecieeeeeneeetienesooeenoasoanoceaesosnoessosssocnnancnsssas .o 8 8
Gravel, includes many layers of interbedded graylsh -brown clay with white clay

Stringers....ccieeeeececesceccnnans cet et s etsenseatesaes et et et neas a0 anens .. 7 15
Clay, light-brown; includes coarse sand......ceeeeecececcneccccncannnonns Ceeeesreeeenn 26 41
Gravel, sand, and clay, includes white clay pieces.......ciiiriiiieennecncancnennens . 9 50
Gravel, loose; mostly rounded, some angular; includes white clay pieces..... teseeanne 4 54
Colorado Group:
Shale, black, medium-hard, dry.....e.ieeeoecensoseoonnceceaacassonaccncacoanconansenanns 16 70

Remarks: Set 20-slot screen at 50-55 ft with 10 ft of tail pipe.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (fr) (ft)

Site number: 0-41
Location pumber: 26N25E17ABBBO1
Completed: July 25, 1987

Soil and clay, medium-brown........ccceeieencecccoaens Ceeecier sttt e et es e aa 8 8
Gravel, l00S€....cvvereccccocanconnns et reececeeteeteenannos et ecaeer et et 13 21
Clay, medium-brown, soft....c.c.veeieeeecnnrnerenens cesereseanans e reesecerrane s 1 22
Gravel, sand, and clay, tight; need pull-down to drill........ciiiiririennnnenncnsas 7 29
Clay, soft, gray with brown layers; includes coarse sand......ccceveeesececonnncecencs 6 35
Gravel, sand, and clay, tight................ Gt et et eececssectassacscanannaon Geae e 14 49
Gravel, 100S@..ccieeeerneereoeeeescesecenoassosonsaasseasnsnns ceeeeeeeeae feeeeee e 6 55
Shale, black, hard....c.ceiieiininceinnncnnns chereceret sttt e et etreaenasnennn “ee 5 60

Remarks: Set 20-slot screen at 50-55 ft.

Site pumber: 0-42
Location number: 26N25E17ABBB02
Completed: August 27, 1987

Clay, dark-brown, silty, stiff, carbonaceous in parts........c.ciiiiieinrencnnsncncans 10 10
Gravel, 1 OOSE..eterecreeeasesesacscasesesssesasanesssasesscnssansesssssessnsasnnssoss 1 11
Clay, brown, silty, soft....... et ecaeresaneescansatonnsesesarasennnn Ceacceeans heeees 11 22
Gravel, loose..... cesennee ceeceensetsaenenn ceeereenaeenn [ s eeteeeast e aaneane 1 23
Clay, brown, silty, soft....... e ferereees e eeetesae ettt e e as et 2 25
Gravel, lo0S€...ceceecscccecnononns teeeceeceacaens fe e cteeceecaecsecnceenatcecseaaaneens 2 27
Clay, gray, stiff....iceiiiniiniiereescnscasconcnnnnns Ceeeeaseea s a et 8 35
Gravel, loose, fine to coarse; broken, subangular cobbles in part........cccc.... cee- 19 54
Colorado Group:

Shale, firm; slow drilling........... Ceersenens Ceeeccerea e feee e ete e 2 56

Remarks: Set 20~slot screen at 44-54 ft. Well produced about 80 gal/min with
compressed air; well water cleared after developing 1.5 h.

Site number: 0-43
Location number: 26N25E08DCDCO1
Completed: July 27, 1987

Soil and clay, medium-brown........ cecaceececrsacse st s csacs s e s et sesaanaoncrens .. 12 12
Gravel, 1 00SE...sieeeesseceeessoasosensscnsncsessassenssoncss [P feercesaseanan cee- 6 18
Clay, SOft.c.i.eeeeeneanncannnnns i eaeasaecasanen e et ecsecseet it ceeseaa 8 26
Gravel, sand, and clay, tight; includes white clay stringers; c:avel is angular..... . 14 40
Gravel, loose grading to tighter by 45 ft........ccvevenn. et ieeaciscsea e 7 47
Colorado Group:

Shale, dark-brown, tight, weathered At LOP......viteveeesseccocencesacncnnsecannsonss . 13 60

Remarks: Set 20-slot screen at 40-45 ft with 10 ft of tail pipe.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: 0-44
Location number: 26N25E08BDACO1
Completed: July 26, 1987
Soil and clay, medium-érown; soft zone of possible sand at 10-12 ft.....ccevvrenennnn 30 30
Gravel, lOO0SE.....vecereenansocecsnoscasesnssnsnaceannansannaans fteeenessaeses s enenns 3 33
Gravel, sand, and clay, tight; hard pull-down needed to drill.......civceceerncncnns 5 38
Gravel, lo0SE....u.viereeenacecooccoconsoeoansononnenaesn feeserrreeaans freeeea creereens 1 39
Gravel, sand, and clay, tight; hard pull-down needed to drill.............. frreeaaaas 5 44
Gravel, lo0Se....c.ceeceersacscessessenssasnasncannan it raeeaean Ceeecessaeseasacaneans 6 50
Ellis Group:
Shale, medium-gray and sandy at 50 ft; hard drilling; grading to harder and more

brittle (almost sandstone) at 70 fh.....oiriiiiiieiiiinneneenrsessesccasonsocansnnss 20 70
Remarks: Set 20-slot screen at 45-50 ft with 10 ft of tail pipe. Well produced

about 20-25 gal/min with compressed air; well water was clear.
Site pumbexr: 0-45
Location number: 26N25E0SCAAAQ3
Completed: August 12, 1987
Alluvium:
Clay, gray, smooth.......cviivieenanenn e et e eaesetennenacenacecaseceacaenoneaaennanenn 10 10
Gravel, fine to coarse, subangular..... C ot eanesees e e uasase a0t et easaatansacennanann 5 15
Clay, gray..c..c.c... e e et ecaaenaecaeteeseseaas e tenaenaaenea s 5 20
Sand, finNe; NO FeLUINS. .. eereneneeeroeaseasasesnscesssananesaasunssesseasaansesesnneces 5 25
Clay, brown grading to gray, soft, gritty.....c..eeeiieiiiiieiienenrnecennesnnssnnnnnnns 15 40
Gravel (@5 AbOVEe) . iv i it nenenenenenctoseesoeesoasessssssnsassanscanssanscasssnnsnnceas 1 41
Clay, GraAY eseoeeeenoseseeasnnosnneonnsnasacesassessccasssssssesssasssanesesasananssnassas 4 45
Sand, fine; POOT FELUINS. ..t airenoeeeeeeeneseaseassssonsasssassasassncnancnnnnas 9 54
Gravel (AS AhOVEe) .. i ceneraneenceenosnceeaasanaanceessasosnsecsenansneesarsaanannanancsenas 4 58
Claggett Shale:
Shale, hard, blacK..ue.eeeeeeeeneneeneraceeaecaansenoaacaaoasasesesossossssasssnsssanssns 13 71
Remarks: Set 20-slot screen at 50-55 ft with saw cuts at 55-58 ft and 10 ft of

tail pipe. Well flowed barely at top of casing; produced about 30 gal/min with

compressed air.
Site pumber: 0-46
Location number: 26N25E0SCAAACA
Completed: August 12, 1987
Soil and clay; possible SANd......ee.seeeneneenennenns R 1 40
Gravel, fine to coarse, SUPANGULAT ... .cceetesreeeoeaceeseassasoasaasscnscsssosnnaness 1 41
Clay, GraYeeeseeeeecneessoasenseasnasnesnenssseessnssscssasessonnancscsss Ceeaarraeees 12 53
Gravel, lOOSE...c.cueceeneecneeanonnsnossoencnaneassoesssesssesssansasossssnssoennnansss 4 57
Claggett Shale:
Shale, black, hard...........c... Cheseecaen e C et ieeanesceaacenaatcaanacanann e 3 60

Remarks: Set 20-slot screen at 50-60 ft.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: 0-47
Location number: 26N25E05CACAO01
Completed: August 13, 1987
SOil AaNd Clay..cieeeeennseseesenreccocssascascnannas Gt eeccessetsenseaseanaannan cerees 9 9
Gravel, lo0SE@...civesescnocesccnsascnnses Ceesanaen tetesceasnseesasssassacnnsesnnn e 1 10
ClaAY e et et et eaesossssoaeasocenenaseoncsnnesassaseassssesnseesssasacsssacasanaas ceenes 2 12
Gravel and sand alternating layers of gravel and sand; 1051ng c1rculat10n of

drilling fluids...cveeeneeneenennens et s et sercecseaseasnsase et ettt esca oo 11 23
Clay, gray, sticky; harder at 31 ft.....ueereenenneeeeessoneoasoasoasosanancarcnnonsns 11 34
Claggett Shale:
Shale, hard, tight; includes sandstone 1edgeS.......cueeurcenncanceesnnannscscassnsonses 26 60
Remarks: Set 20-slot screen at 18-23 ft. Well produced about 20 gal/min with

compressed air; well water cleared quickly.
Site number: 0-48
Location number: 26N25E05CABDO1
Completed: August 12, 1987
Alluvium:
SO1l ANA Clay..ecuicieeeeeanceesusesnesoencacnasensnasosnsesssnsossssssascnoansasacnnnnas 25 25
SANd(?); NO FELUINS. . v . tueeecocanesescresasssesnannsnonsescasnacsssscecssssosassaasssas ceaens 1 26
Clay, tight; need pull-down to Arill. ... eeeinieeeieeeesencncsoennnnnnencnnanconnasne 15 41
Gravel, 100SE@. .. ceeeiuernesoaesaossassosnesacsncssnacesssoscassosenesonsanceaasnnnnenss 3 44
Sand, gray, very fine; few thin clay layers; drills smooth, bit falls without

PULl—dOWN .ttt e ieemensernaceeeeacoaasasonesnossesaassnaanessnsnonsnossasosasnonnsass 12 56
Gravel, loose...... e a R maaaeseassanenscanimccamaaniEasesEesreacarsiaacecnarnsnnnes 4 60
Claggett Shale:
Shale, black, hard; need hard pull-down to drill......ciiiirienenecncnocenonnnens ceenea 10 70
Remarks: Set 30-slot screen at 56-61 ft with 8 ft of tail pipe. Well produced

about 20 gal/min with compressed air; well water was clear.
Site pumber: 0-49
Location number: 26N25E05CAAAOQ1
Completed: July 28, 1987
Alluvium:
S01il ANd Clay.eceieoeenesenosesoncensoeaasracsasnsnsasnns Ceireerateeesreceeen feeseeenn 9 9
Gravel and sand, loose, angular to rounded .................................... veeees 6 15
Clay, sandy at 15 ft, grading to smooth by 25 ft............ ............. ceeeen PR 19 34
Gravel, loose........ et e e e tece ettt ren et ettt aeaeececaone et e o s [ 5 39
Clay, smooth grading to sandy by 45 ft....iiiiieincnncenscnnnnann ceeneaeas N 13 52
Gravel, loose....... teseecscaasacsesasss st esscnenetensacssasse s nesesesenescasncsss e 4 56
Claggett Shale:
Shale, black, hard, gritty..c.eeceeeeonn. cacecscnsecscessuscsesess s s nannn ceeeeena 9 65

Remarks: Set 20-slot screen at 51-56 ft with 8 ft of tail pipe. Well flowed at
about 20 gal/min.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: O0-50
i :  26N25EQ0S5CAAAQ2

Location number
Completed: July 28, 1987

SOL1 And Claye«eeeevsrornenrns e s e e 9 9
Gravel and sand, loose, angular to rounded....... Cereresec e e Cececec e 6 15
Clay, sandy at 15 ft, grading to smooth at 25-34 ft.........cc.... e esecsess et 19 34
Gravel, l00S€...vivereerceencnoranens et etetietcetreneenesaseanen Ceeteteneer e e 5 39
Clay, smooth grading to sandy at 45 ft...... Ce et eeaceere ettt et ceeaen 13 52
Gravel, loose..... Ceeeeraneeeanan cheeae e Ceectectaereaas ceescecsate et es e e 4 56
Claggett Shale:
Shale, black, hard, gritty..... et ec et asessetasseatecaesetecaseanaenns cetesieae e 9 65
Remarks: Set 20-slot screen at 35-40 ft. Well produced about 15 gal/min with

compressed air; well water was fairly clear.
Site pumber: O0-51
Location number: 27N24E36DAACO2
Completed: July 26, 1987
Alluvium:
Soil and clay, black, hard......c.ciiriiiiiiiiiieennnnn. ceeeee e ceeeaes ceeae 5 5
Clay, brown, soft and sticky..ecevievennernrenecnnne it ecerees e ceereraceeneennan 15 20
Sand and fine gravel, drills easily........ C e renteneenee [, cterrsennraeseenann 20 40
Gravel, loose; angular and broken rounded......ciceieiitenereroaranccnsoanaassnancons 3 43
Clay, medium-brown; soft and sticky; coarse sandy at 43-55 ft; smooth at 55-70 ft.... 27 70
Gravel, loose, very angular to well rounded.......cc.ueuu.. cerrnees ceerteseenenn ceeseen . 5 75
Claggett Shale:
Shale, black, hard, tight..... Ceraen et eactieeat s e n et etaac et o n e a0 nanaes . 15 90
Remarks: Set 20-slot screen at 70-75 ft with 10 ft of tail pipe. Well flowed

at about 2 gal/min.
Site pumber: O©-52
Location number: 27N24E36DAACO3
Completed: July 27, 1987
Alluvium:
Clay, black, hard.....ccieiiiiiiiniiiennnnns Cerenaees Cerer ettt Ceieseis e 20 20
Gravel, loose, coarse€......... Cheessesea e ce e cetescase e G eeeea e 5 25
Clay, brown...... Ceeete et Ceeeenean ceeeea [ Ceeeeriic e Cieseserneanss 5 30
Gravel, loose, Sandy...i.ioeeececeeernrenccacacnannas Che s ieeectc et oaeeeneaaenean 14 44
Remarks: Set 20-slot screen at 38-43 ft.
Site number: O0-53
Location number: 27N25E31BCCDO1
Completed: July 27, 1987
Alluviunm:
Soil and clay, brown, soft, sticky at 0-20 ft; grading to gray and slightly harder

but still no grit at 30 ft; getting harder and darker at 60 ft........ ceeseen ceeenn 83 83
Gravel, loose......vv.. e Cenececeense e e et eieer et 6 89
Claggett Shale:
Clay, grading to shale............. Cecreeeeeaen ettt Cececrvesenaa et 5 94
Shale, black, hard, tight.....c.civa... fe e et e ecoattetaaateteaacosntecesneaaanan 14 108

Bemarks: Set 20-slot screen at 84-89 ft with 8 ft of tail pipe.
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Table 2.~~Lithologic logs of observation wells~--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (fr)
Site pumber: 0-54
Location number: 27N24E26ADCDO1
Completed: July 27, 1987
Soil and clay, medium-brown............. ceeeseenan Ceeeceareaenaaaas ceeeeen e 13 13
Gravel, tight....iieticiinenoneneencncsocncacnsnnnn teeesteestecannaan cetticenesestann 2 15
Clay, gray, sandy, soft but not sticky; includes small gravel........ ceciccenesasenan 14 29
Gravel, 100S€......iviesenssncscnsanns certacesns tessucecearssccccacasens ceesatsesccanrann 1 30
Clay, gray, sandy (as above)..... C e eeeeeceeaaaact ettt eanennetsansenn ceecercea e 30 60
Sand; POOr FretUINS...ceevevcvecancsas ceeseenes e atccaecesennnnaneen cetetreetccensans 9 69
Clay, gray, sandy (@S abOVe) cu.uuiiiieeteeernoeeeinnertoncesscncncensssnsasoseasnnnsoans 6 75
Gravel, loose..... teeeseesaasenn Gecsaasansanns cheessasseaseaseesaenan tediasessanesenn 4 79
Claggett Shale:
Shale, dark-gray to black, very fine sandy.....c.eeiirinieiennennsesennsecsnansncasnns 11 90

Remarks: Set 20-slot screen at 74-79 ft with 7.5 ft of tail pipe.

Site pumber: 0-55
Location pumber: 27N24E26ABDCO1
Completed: August 19, 1987

Soil and clay, black; CArbONACEOUS. . vttt ttnoetoneceansecncnsncecsosonasnses ceeeen 12 12
Gravel, lo0Se€....cceiiecercencanennnns c et iessesesssesec i aseattascecassssencennns P 2 14
Clay, medium-hard; very fine sandy with small pebbles, same appearance

top-to-bottom; need pull-down to drill.....ciiiiitiiiiiiiiiniinencnneneonanonnnnnn 57 71
Gravel, loose, very angular to well rounded...... e eetececceeneteacenaenaann [P 4 75
Judith River Formation:
Shale, dark-gray, weathered On LOPD. ... viceereeroessonsessensscscacscecansnsanasnnsnnscs 15 90

: Set 30-slot screen at 71-76 ft with 10 ft of tail pipe. Well flowed at
about 80 gal/min; well water was clear.

Site number: 0-56

Location number: 27N24E13CCDBO3

Completed: July 28, 1987

Gravel, small, 1lo0Se......cvenvencenceces ce s escess et aesseenaanens fesreeneencecnnan 10 10
Clay, smooth, soft....ciieveenvenenenn C et seserseceertseneea sttt eeancannes Creercececnane 12 22
Gravel (as above)..... Ceceteern e et theeseestaseasaassesaoenenane feceeneee 1 23
Sand, fine....... Cecene e tetenaseneaens f et et asetsatctesaacnncannn chiesseessennna 3 26
Clay, soft, smooth................. fanesassscesaassassacnsssannan Ceeseennaas ceriseanne 4 30
Gravel, L100SE . ... veenuicroceesosetoseenseessessessossessosasossnssssssncsccsensscssnss 1 31
Judith River Formation:

Shale, dark-gray, hard, tight.....cccieeeeiininnn... et eeesetncaseneeenteaenensnn 9 40

: Set saw-slot screen at 26-31 ft with 7 ft of tail pipe. Well produced
about 15 gal/min with compressed air; well water cleared slowly.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (fr)

Site pumber: 0-57
Location number: 27N24E13CCDBO1
Completed: August 11, 1987

Soil and clay.eeeeenennnncnns e tetetararece ettt e s aas e ens Ceeeeenaanaan 5 5
Gravel, loose, small......... Cesecereat e e esesietacsesenannan tetceceanaanann 8 13
Clay, gray, gritty; includes coarse sand and small gravel.....cov... Ceeteeereens [P 32 45
Gravel, loose, small, rounded to angular.......cecoece. P, cecereenene 7 52
Judith River Formation:
Shale, dark-gray, gritty, hard.....ecevieerercencccenns e asecistcas e eenns PP 8 60
: Set 30-slot screen at 45-50 ft with 3.5 ft of tail pipe. Well produced

about 15-20 gal/min with compressed air; well water was clear.
Site pumber: 0-58
Location number: 27N24E13CCDB02
Completed: August 11, 1987
Alluvium and glacial deposits:
SOI1l ANd Clay.eeeeeeneeeeeneoseeeeaeseeoeansnesnosesoneanaasassnassnsssenneanceaneeasnnns 5 5
Gravel, 10o0Se, SMAll.....cetenneeeoscssenenesneacnnssssessoansasassssosscasescsceannoncannes 8 13
Clay, gray, gritty; includes coarse sand and small gravel.......cceerrennccoonnaonnns 32 45
Gravel, loose, small, rounded tO ANQUIAL. ... vt oot eteseoacnoncnonencacneecasassnennnna 7 52
Judith River Formation:
Shale, dark-gray, gritty, hard...... ...ttt iiiieeienncsnncansonsecanns Ceeenn 8 60
Remarks: Set 20-slot screen at 45-55 ft. Well produced about 50 gal/min with

compressed air.
Site pumber: 0-59
Location pumber: 27N24E13CCDAO1
Completed: July 28, 1987
Alluvium and glacial deposits:
SO1]l ANd Clay.eeeeeinenneeneeeineeeeeoeeoeansonesssesssssonnssnseoaronsnsennsacnsoacanes 6 6
Gravel, looOS€...cciivennrnenn et eeeeu st beuesene e e e s a st e e ac e ettt aaannnn 4 10
Clay, gray; includes coarse sand and fine gravel, few pieces of large gravel......... 42 52
Gravel, loose; poor returns, losing circulation of drill fluids.......cciviiniinnnnn 5 57
Judith Ri F .
Shale, dark, hard, gritty; weathered at 57-60 ft.....i.iiiiereenenenonceenncannans e 17 74

: Set 20-slot screen at 52-57 ft with 8 ft of tail pipe. Well produced
about 20 gal/min with compressed air.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: 0-60
Location pumber: 27N24E13CDCBO1
Completed: August 11, 1987
Gravel, loose................:...... ......... ceeneeeesaeae Ceeennae. ceceenssesnenerenn 3 3
Clay, gray; includes coarse sand and small rounded gravel.........icuiuieeirenneennnann 10 13
Gravel, loose........ F e et re et eenreceeeane e ueetee et enraneeeeacaceenoee oo caeaans 4 17
Clay, light-brown, very sandy; includes minor gravel; gray zone at 30 ft then back

to light brown, drills smoothly, back to gray sandy at 45 ft, grading to very

tight at 70 ft......cc... B s s esacetsertaconaente st asen e s nannns T, 53 70
Judith Ri F 2):
Shale(?), gray; need hard pull-down to drill, cuttings are sandy clay; hard ledge

or boulder 100-101 ft...i.uiiiiereneeneensanuoeecnnnnncaesanceacnseanssesoesansononsn 65 135
Sand and gravel; coarse sand and small gravel........ieerenineeesereraresecnanonasens 25 160
Shale, sandy shale or muddy sandstone, medium-gray; need very hard pull-down to

drill, poor returns; coal chips but no dark shale as drilled in well O-59.......... 20 180
Remarks: Set 30-slot screen at 155-160 ft with saw cuts at 150-155 ft and 10 ft

of tail pipe. Well produced about 25 gal/min of bad-tasting water with

compressed air.
Site pumber: O0-61
Location number: 27N24E01CDAAO1
Completed: August 15, 1987
Glacial deposits:
Soil and clay, brown, hard, brittle, gritty....c..iueeeeereersseocenoacsocnonosnonns . 10 10
Gravel, sand, and clay, tight.. ... ... it iieiriiieieroenonoressenannsonennnnnsennneesonns 6 16
[0 - e 24 40
Gravel, sand, and clay, tight; need pull-down to drill; few large cobbles;

weathered rocks in returns, white clay as at well 0-2, small broken gravel pieces.. 30 70
Judith River Formation:
Shale, dark-gray, gritty; weathered on tOP....:cvteteerrenerertaenocnoscnaannnsnonsnns 10 80
Remarks: Set 20-slot screen at 60-65 ft with 10 ft of tail pipe. Well produced

about 1 gal/min with compressed air even after multiple backflushes; well water

would not clear.
Site pumber: 0-62
Location number: 27N25E29CDDDO01
Completed: August 17, 1987
Gravel, loose; coarse sand to fine gravel, 10 percent angular, 40 percent

subrounded, and 50 percent rounded......ccieeearesrntrocsnncnnncaccaesaartrconsensans 31 31
Clay and gravel; alternating thin layers, gravel loose, hole caving during drilling.. 19 50
Gravel, sand, and clay, tight; includes clay lenses; need pull-down to drill...... - 8 58
Gravel, sand, and clay lenses; drilled soft, gravel minor (20 percent); clay

contains very coarse sand, grading to minor quantities of gravel; clay sticky at

110-120 ft, hole StLAYS OPeN.c.icirerteetanesntononssaosessonsasnossasnasansoanasnnens 65 123
Colluvium:
Gravel, sand, and clay, very tight; includes abundant white clay; need hard

pull-down to drill; drilling chatter, broken rock pieces........... Cheeercear e 8 131
Judith River Formation:
Shale, dark-gray, hard......iuie . innoineoeeneeeeeneroonaeseoensannnosannnons e 9 140

Remarks: Set 20-slot screen at 58-63 ft with 10 ft of tail pipe and packer
installed below wash-down valve. Well produced about 8-10 gal/min with
compressed air; well water was clear.
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Table 2.--Lithologic logs of observation wells--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: 0-63
Location number: 27N25E29BDBAO1
Completed: August 17, 1987

Soil and clay, light=brown.......eeeiiieenieeeeeeeeceesannoeasonnansossosssasnsnasosnoes 3 3
Gravel, sand, and clay; angular, iron-stained rock chips; need pull-down to drill.... 17 20
Sand and gravel, loose; minor quantity of clay........c.... Ceeeannaes Cieeeseans e 12 32
Gravel, sand, and clay (as above), grading harder at 55 ft.........cciiuueannn P 28 60
Gravel, sand, and clay, very hard, abundant white clay; drilling chatter, need very

hard pull-down to drill; mud is dark yellowish-brown at 100 ft..... Cereeseenns ceeen 44 104
Clay, gray, medium soft; includes coarse sand and small pebbles...... Creeracer e 14 118
Gravel, l00S€....cevecccevcocs feeerac e Cieeease s Ceetesercsesesnerancanne 4 122

Judith Ri F
Shale; weathered sandstone(?) at 122-127 ft; grading to hard brittle bluish-gray
sandstone at 127-142 ft; extremely hard drilling, some clay or shale in sandstone.. 20 142

Remarks: Set 30-slot screen at 118-123 ft with 10 ft of tail pipe. Developed
well with compressed air for 2 h. Well took about 30 gal/min from water truck
but only produced about 1-2 gal/min with compressed air.

Site pumber: 0-64
Location number: 25N26E05BADBO1
Completed: August 27, 1987

S0il, sand..eieii et eeennar ottt et tacne e . Chhecenees 5 5
Clay, brown, soft, SticKky...eeieeerernenenennerosonsraarnnsens ceeentnscacsatanecennas 14 19
Gravel, loose, small, subangular to subrounded ....... Ceescens cenaeeas ferescertenrsans 7 26
Clay.eeeeenoeeeansoseoasaaonns Ceieteesiae e ceer e Ceteetsaarees ettt eeatcennoane 2 28
Gravel, loose (as above)......eoeon- et asenceeneneee ceenrees ceneererteneacatacenennn 2 30
Clay, as abovVe. .. ittt inenrennnennensanecanonssnnsns [P escesccesascncs 2 32
Gravel, sand, and clay; tighter; abundant white clay.......... C et sncrecseeseaceaanee 8 40
Gravel, loose (as above).......... PO c i recenssarsecnsssennanaaas fereeans feeenaan 3 43
Clay ccveecenneeannaneannns veeeesans Seecesesnasssseasnesunencanannony Cerneeseen e 1 44
Gravel, loose (as above)........... et st s esseennt et cace e Cetreestserennna 8 52
Shale, very silty, medium-bluish-gray; need maximum pull-down to drill............... 18 70
Remarks: Set screen at 47-52 ft with 10 ft of tail pipe. Well produced about 25

gal/min with compressed air; well water was clear.
Site pumber: 0-65
Location number: 25N26E22BBBBO1
Completed: August 26, 1987
Soil, clay, dark-gray; appears similar to shale.............. Citessetncsaecesneaseann 9 9
Gravel, l00S€....icececerccnnnncans Cterecerescacaenns t et e sessesseseeancesaccsessesana 1 10
Clay, brown, stlcky ..................... ceesssaressns t et e s et ecscecceannesscennoennrans 5 15
Gravel, sand, and clay....ceoeeuun- Ceereeane ettt seceiias et eat e nann Ceeeeaen 4 19
Gravel, loose, large, very angular pieces......... [ teessesess [ veseeens 5 24
Bearpaw Shale:
Shale, dark—gray...ceceeceeecesnnecsnnnncnns teeeceerensencsarnsnsesonn [ [P 16 40

Remarks: Set 20-slot screen at 18.5-23.5 ft with 10 ft of tail pipe. Well
produced about 2 gal/min with compressed air; well water was fairly clear.
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Table 2.--Lithologic logs of observation wells--Continued

Thick~- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)
Site number: O©0-66
Location number: 25N26E15CCCAQ1
Completed: August 26, 1987
Soil, clay.ceereeeeeeereneennens ceeeserssessnsansan feresressesnennne creasecesenrrenns 9 9
Gravel, sand, loose, subangular to subrounded.........ccveverececncennn Creeeseneanens 4 13
Bearpaw Shale:
Shale, medium-gray, soft; drills easily, smooth; layer of bentonite 30-35 ft......... 47 60

Remarks: Set screen at 9-14 ft with 3 ft of tail pipe and packer installed below

wash-down-valve; well produced about 1-2 gal/min with compressed air; well water
would not clear.
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Table 3.--Lithologic logs of test holes

[Particle-size descriptions are based on report of National Research Council (1947). Abbreviations:
ft, feet; gal/min, gallons per minute. Symbol: <, less than]

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: T-1
Location number: 25N23EO0S8AAAAOQ]
Completed: August 28, 1987

Soil and clay, BroWNn. ...ttt ieeiiiieeenoesenoeeceeesosncnscsscasssansesooesensasas
Gravel, sand, and clay, tight.......iiiiieiiiineennans Ceeetnesraennnsanenses Ceeaeees 1
Clay or sand(?), smooth; NO retuUrnNsS.......cueeeececaenocnncnces temeeencansesnceasnenn
Gravel, sand, and clay (@S AbDOVe) ..t vitiuiriteeeennecnsansanosssssncssssnssasescansnsns
Clay, light-brown, smooth pull-down........ Bt iee e aneaee Ceceterieeanaeane Ceernsesan

17
21
25
30

oo ws

Judith Ri F .
Shale, weathered on top, light-gray with tan tint and streaks; gray at 60 ft......... 30 60

Remarks: Back-filled hole with cuttings and bentonite.

Site number: T-2
Location number: 26N24E32BBBBO1
Completed: July 6, 1987

Gravel, sand, and brown clay, tight; includes abundant white clay clumps and
stringers; drills with slight chatter, hole stays open with no loss of
circulation or thinning of drilling fluid....... ... enannnnn Ceesesesnean 65 65

Ellis Group:
Shale, dark-gray, tight; no water; drills hard and smooth............ Cetascanesasaens 15 80

Remarks: Hole produces <0.5 gal/min with compressed air; back-filled hole with
cuttings and bentonite.

Site pumber: T-3
Location number: 26N24E3QCCACO1l
Completed: July 7, 1987

Alluvium:

Clay, brown; smooth drilling............ Cererieanan cerateanen e etasectecac e 28 28
Gravel, angular; brown clay; hole caving from 28 ft.........iiiiienminnnnnn Ceeeenaean 12 40
Colorado Group:

Shale, black; drills smoothly...... C it et tctec e et ceeeeee Ceereaeneas .. 20 60

Remarks: Hole would not produce water with compressed air. Back-filled hole with
cuttings and bentonite.

Site pumber: T-4
Location numbexr: 26N24E30BAAAQL
Completed: July 9, 1987

Soil and clay, brown.......... e e e . e 7 7

Gravel, s;nd, and clay, tight........ccevienn.. Checee s n e f e ee st et 14 21

Colorado Group:
Shale, black, tight; fractured at top, smoother drilling with depth.......c.c... ... 19 40

Remarks: Back-filled hole with cuttings and bentonite.
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Table 3.--Lithologic logs of test holes--Continued
Thick- Bottom of
ness interval
pene- below land
trated surface
Description (ft) (ft)
Site pumber: T-5
Location number: 26N23E14AACDO1
Completed: July 11, 1987
Soil and.clay, brown........cee.. Ceerseeeaee Ceeeseaeaan Ceseesaeaeas Ceseeseee e 12 12
Colluvium and alluvium:
Gravel, sand, and clay, tight............ T e e Ceaaaeesnn st eestesenananas 6 18
Colorado Group:
Shale, dark-gray....cveceeeesses csscsscences N Ceseeieseert e PP [P 2 20
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-6
Location number: 27N23E36CCDAOL
Completed: July 12, 1987
Soil and clay, medium-brown, soft.......... Gt cesest et anenanan Ceteetseeseaae e 23 23
Gravel, small; drills easily..c.vcvevecenannnn Ceedereet e e iec e Ceeeane 7 30
Clay, brown, soft........ Cietecsssescannn PR R et ecacestaasaeanrrenenanann 31 61
Gravel, small, rounded to subangular, loose........ Lot aensesenensstacnneenuas cecneann 21 82
Shale, very soft; possible weathered zone on top appears as extremely sandy gray
clay..ieeeeeennns ceeeen Cerecssasnons P 48 130
Remarks: Back~filled hole with cuttings and bentonite.
Site pumber: T-7
Location number: 27N23E36CDCDO1
Completed: July 13, 1987
Alluvium and glacial deposits:
Soil and clay, tight gravel at 15-16 ft; rock or thin gravel layer at 23 ft.......... 50 50
Gravel, sand, and clay, tight.............. hebeneseeana Ceeaseneaan Cesesanesans PP 8 58
Judith River Formation:
Shale; smooth drilling with light pull-down at 60 ft grading to harder but still
smooth at 70 ft...eeeieeeneensennnannnnes e e e e it s s st asasna e 22 80
Remarks: Back-filled and cemented hole to stop artesian flow.
Site pumber: T-8
Location pumber  27N23E13CCBCO1
Completed: July 21, 1987
Clay, Brown.....ceeiieeeieeenecnetnecnernonessonconnnnns e et eesecsnecsease e 21 21
Gravel, small...... et e et eaerecuesseanaes et eeenenetea ot aeneeses s e sesaonbeaanons 1 22
Clay, gray; very smooth at 40 ft..........aiiiinann e s aessesaceseanseseasneerenaneenn 49 71
Gravel (?), poor returns but rig chatters........... Ceesseceseaseeeasaenesaseeenaannn 1 72
Clay, Qrayscecececsrcscneannnsnes feteccceenenasenaas cerenens ceenaraee Ceeeasnens seseeenn 6 78
Shale, dark-brown; need very hard pull-down to drill............... cereesesenne e 2 80

Remarks: Back-filled hole with cuttings and bentonite.
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Table 3.--Lithologic logs of test holes--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)
Site pumber: T-9
Location number: 27N23E13CCABO1
Completed: July 21, 1987
Alluvium and glacial deposits:
Soil and clay, brown...... G e iesucmsesesntcssnsnestsosencaraesssa st sonnes s 10 10
Gravel, dry..... P et sessneseanens f e eeieetsecear ettt ceenan cesense 2 12
Clay, dark-brown......ceveeeeennennns [P ettt e et eieseseecentee e 13 25
Judith Ri F on:
Shale, sandy, bBluUe... ...ttt iineteeenunroseensasesosanacassssscssnosasassnsnsenannss 35 60
Shale, hard.....ceeeincineeeennnnns Ctieecescene sttt Cesetcecesenn e . 20 80

Remarks: Back-filled hole with cuttings and bentonite.

Site pumber: T-10
Location number: 27N23EQ09ACADO1
Completed: July 23, 1987

Clay, silty; includes small gravel and coarse sand; oxidized brown at 0-25 ft then

gray at 25-103 ft...c.eveiininreannans e et eacenee e e e ieneca e 108 108
Clay, as above but grading harder.........citiiiiiriirnieennocacnnsnne fheterenece s 10 118
Judith Ri F fon:

Shale, black, Rard...iuuieeee it eeeneneseeuesonesnossasanncasanasnneosansansnnsansneas 7 125

Remarks: Back-filled heole with cuttings and bentonite.

Site pumber: T-11
Location number: 27N23E09ADBBRO1
Completed: July 23, 1987

Clay, silty; includes small gravel and coarse sand; oxidized brown at 0-25 ft then

gray at 25-=103 ft.i.. it ieeeenuceeanunsanooasaanencsesoenssoosnnsonsnsncnsncncannsosss 103 103
Gravel, loose, coarse, cobbles......cuieiererecnsesasncananonns Mot st aesaasec et e 12 115
Clay, soft sandy; poor returns............ et ea et ectcateane et e e 10 125
Judith River Formation:

Shale, black, very hard; dry......cuveueenn C e e re e teseanaeeaacas it ece s eae e 5 130

Remarks: Back-filled hole with cuttings and bentonite.

Site pumber: T-12
Location number: 27N23E0SAADCO1
Completed: July 22, 1987

Clay, silty, olive-brown, soft; some pebbles and sand; coal and sandstone pebbles

in lower part...cievereeetennrecernecescennnnnens Cetecnsenasesesenensonaanan P 98 98
Gravel, loose; includes very fine to coarse sand......ocuecuienencnasnccncanas PR 9 107
Judith Ri : {on:

Shale, dark=gray; firm....eeeeineneeniteeateeereseennonnsencennasesnasesesasennosanans 23 130

Remarks: Set 20-slot screen at 100-105 ft but could not control artesian flow.
Removed casing and cemented hole.
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Table 3.--Lithologic logs of test holes--Continued

Thick~- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: T-13
Location pnumber: 27N24E35CCBBO1
Completed: Augqust 19, 1987
Gravel, sand, and clay, tight....cet ittt iiierrrieeeneeeonracncansssssonnsnnennss 7 7
Clay, tight; includes minor gquantity of gravel; need pull-down to drill............ 8 15
Ellis Group:
Shale, dark-gray, hard, tight..... ..ttt iineeneencnnoannnnns et reerresena 25 40
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-14
Location pumber: 27N24E35CCBAO1
Completed: August 13, 1987
Alluvium:
Clay, silty, soft; dark-brown at 0-15 ft, mottled grayish-brown at 5-15 ft......... 15 15
Gravel and sand, loose; interbedded with gray silty clay, gravel fine to coarse,

broken pieces.......riiiteieieeennnennncncanenens teseecasetsnsnsecasssasneosennnans 8 23
Ellis Group:
Shale, dark-gray, hard, tight....ciieiieineenriinrieirerinnrnreeneanranonnacsannceaanenns 17 40
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-15
Location number: 27N24E17DBABO1
Completed: August 18, 1987
S0il and Clay.ccireieeneneeernenssranonannnnnes fiet et eene e fe st et ae e 5 5
Gravel, loose; large cobbles......cuiiiieirieneceeronnnsnnncacsons ceteesraas e 2 7
Clay, hard, tight; includes coarse sand and gravel.......ccceeuen. PN 14 21
Gravel, sand, and clay; more gravel than at 5-7 ft............. feeetaet e et 6 27
Clay (as above)...ccivveriinennn e 38 65
Judith River Formation:
Shale....cerierineneencnnrnnanns Ceeee sttt ae e e e eren et 15 80
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-16
Location number: 27N24E16BBDCO1
Completed: August 18, 1987
Gravel, sand, And Clay. .. oiuieeenceeonneneecsoceoanesnssansnssnnossensssnansnsnsnens 88 88
Judith River Formation:
Shale......... f et e et e taeeseeeteaceaceas ettt ettt e s 11 99
Sandstone; drilling chatter; bluish-gray chips in returns.......... .. citvenrrennn. 21 120

Remarks: Back-filled hole with cuttings and bentonite.
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Table 3.--Lithologic logs of test holes--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: T-17
Completed: August 18, 1987
Local number: 27N24E16BBDAO1
Gravel, sand, and clay; 95 percent clay, brown at 0-35 ft, gray at 35-79 ft, few

cobble and gravely zones.......ceeeeeeenceesnan Cetseesaease e ceteeenan Gecenons 79 79
Judith Ri F fon:
Shale and sandstone; light-bluish-gray sandy shale and dirty sandstone.............. 11 90
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-18
Location number: 27N24E16BABDOQ2
Completed: August 18, 1987
Clay, brown, sandy......c.c.eeueeniinennnnennanecennnnns e tesessensaseenns 10 10
Gravel, sand, and clay, clay in layers............... e et et [P 6 16
[0 R 5 ' | o 19 35
Shale and SaNAStONE. ... ittt ittt ittt et transeeesereceeasnenensesnnensosnssanssnnss 5 40
Remarks: Back-filled hole with cuttings and bentonite.
Site pnumber: T-19
Location number: 27N24E16BABDO1
Completed: August 18, 1987
Alluvium and glacial deposits:
Gravel and clay, tight; need pull-down to drill, big cobbles roll into hole behind

= 8 et et e 9 9
Clay, tight, gray; includes coarse sand and small pebbles, few cobbles, tighter at

0 5 e tteeaneeti ottt et e 31 40
Clay, S0ft, SANAY....ceiinniie ittt eeneeeeanesecsnscnossonssnanennacennnas 12 52
Clay, as above but need pull-down to drill (possible weathered shale)............... 3 55
Judith Ri F .
Shale, hard, medium-gray, very sandy; includes layers of silty light-bluish-gray

SANASEONE . t v vttt it ittt ittt i ettt ettt et 25 80
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-20
Location pumber: 27N24E16BAACO01
Completed: August 18, 1987
Gravel, sand, ané Clay.eeereeeoeeseoacsaseasansansannens e . 16 l6
Shale and sandstone...: ............................................................. 24 40

Remarks: Back-filled hole with cuttings and bentonite.
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Table 3.--Lithologic logs of test holes--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site pumber: T-21
Location number: 28N24E32CCBBO1
Completed: August 25, 1987
Clay, brown, siléy, sandy, SOft....eiieneeecansocnceasans et eeeseeesnnenan cereesceaas 10 10
Sand(?), poor returns, gravel at base......... ceerseeseneensssnesnennn ecssessennanss . 5 15
Clay, silty, brown....eceeeeeenesens feeeeeceesoccoaseassnsanans ceceeseeanan creeeceees 5 20
Clay, silty, sandy, slightly pebbly; brown at 0-54 ft, gray at 54-89 ft, firmer at

60 ft, rocky at 35-40 ft..ueieeeeeneennoneonsocssasonnaane chcecsectceanens teeseaan 89 109
Gravel, very fine to coarse......... Ceeecessessennsanernoans Ceeeeteetaerteanecananan 6 115
Judith River Formation:
Shale ...ciieirerneanrnnseccoansanns e esesoonoaccssassnasaneenneessessensnasoncnanns 15 130
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-22
Location number: 26N25E17CDCCO1
Completed: August 30, 1987
Colluvium and alluvium:
Gravel, sand, and clay, tight...cieinirerieeirereenoesesoncsoessosnnesnconnccsonesnonns 11 11
Clay, SMOOLh. .. .iicitieeeeeeoaosnascoeneoeneossnssansosnoosnaesssssssnosnensssssensssss . 3 14
Gravel, sand, and clay (as above); gravel small, angular to subrounded.............. 16 30
Ellis Group:
Shale, black, tight.....cceeviveernnn et ses et ssenseseaceaaceseestteatatectros e 5 35
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-23
Location number: 26N25E0S5ACCBO1
Completed: July 26, 1987
Gravel, sand, and clay, gravel, angular......c.eeeveeeeenecneceessesnccncnssoansosnnns 7 7
Claggett Shales:
Shale, soft and brown grading to hard and black at 20 ft.......cccuun.. Ceeseneaetene 28 35
Remarks: Back-filled hole with cuttings and bentonite.
Site number: T-24
Location pumber: 27N24E36DADBO1
Completed: August 19, 1987
Colluvium and alluvium:
Clay, black, very hard; drills like shale......ivieiienniineeeeneenecenconncconcansan 7 7
Clay, softer, brown, SticKY..eeeeeeeiererereoieecnoesanecnsesocesncanscannosssons e 19 26
Sand and gravel, loose.....c.cccue.n feeesaecascascecseasenrestcnseas e nnoasoannns 2 28
Clay, medium hard..... C et e et eecsec e ataaas et ennoe o es e o sere e aossanroenannennn 4 32
Shale, dark-grayish-brown, tight, hard; some cream-white shale layers............... 28 60

Remarks: Back-filled hole with cuttings and bentonite.
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Table 3.-~-Lithologic logs of test holes--Continued

Description

Thick- Bottom of
ness interval
pene- Dbelow land

trated surface

Site number: T-25
Location pumber: 27N25E31CBBBO1
Completed: July 27, 1987

Alluvium:
Soil and clay, blacKk...cieeieeerocnnneonncnncoocenansnnns
Sand and gravel, l00Se.....iceieerreencascnonnncancnannns

Clay, SANAY .eeeeeeeeeneneccsseaseasonsosansesnecsossseesessnassosencssnssscsesessocencaes

Sand and gravel. ... eiei ittt ttertcaotrretonar o annns
Gravel, lO0SEe.....ceeeceeeeenecnsancsacsonnsscanncsnnnasas
Gravel, sand, and clay, loose.....

Clay, soft, gray, sticky; sandy at 40 ft grading smooth at 60 ft.......... erirerean

Gravel, l100S€...ieeereeensaecensseccanssancsssennansonnans

Claggett Shale:
Shale, black, hard, tight.........

Remarks: Back-filled hole with cuttings; bentonite at 50 ft and 12 ft; water
level in upper zone 7 ft below land surface after lower zone was plugged.

Site pumber: T-26
Location number: 27N25E31CBBAO]
Completed: July 27, 1987

Soil and clay, medium-brown, soft

Sand, includes minor quantity of gravel

Gravel, lO0Se....ieeeetieeeaeeneroesanconcsenssssncnonssscasnassassnssas chesiecaanas ..

Claggett Shale:
Shale, black, hard, tight......iiiiiiiniiiniiieeeracntneoasnasasennanasansaanaaneas

Remarks: Back~filled hole with cuttings and bentonite.

Site number: T-27
Location number: 27N24E01CBCDO1
Completed: August 16, 1987

Glacial deposits:
Gravel, sand, and clay; soft sand at 70-73 ft, boulder gravel at 106-109 ft....... ..

Judith Ri F {on:

Shale........ [ et tensee e

Remarks: Back~filled hole with cuttings and bentonite.

Site pumber: T-28
Location number: 27N24E01CACCO1
Completed: August 15, 1987

Gravel, sand, and clay; appears similar to till in nearby cutbank......cceoceceeeeen.

Clay, gray, tight, no pebbles.........ciiiiiiiiiinennnnns

Gravel, sand, and clay, very tight; need pull-down to drill......veveieeeronancneeas

Shale; weathered at top grading to dark-gray, hard, and gritty....... [ P ..

Remarks: Back~filled hole with cuttings and bentonite.
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18 18
2 20
5 25
5 30
5 35
5 40
29 69
5 74
6 80
61 61
7 68
4 72
8 80
115 115
5 120
87 87
11 98
6 104
16 120




Table 3.~-Lithologic logs of test holes--Continued

Description

Thick~
ness
pene-~

trated

(ft)

Bottom of
interval
below land
surface

(fr)

Site pumber: T-29
Location number: 27N24EO1CDABO1
Completed: August 15, 1987

Soil and clay..ceeeneennn cesen- ceeenen
Gravel, loos€....cc00a. csrrescenasas
Clay, gray; includes coarse sand and fine gravel;

pull-down to drill........ ceeenens
Gravel, sand, and clay, loose at 41-42 ft;

Judith River Formation:
Shale, gray, hard, tight, gritty

Remarks: Back-filled hole with cuttings and bentonite.

Site pumber: T-30
Location number: 27N24E01DCBCO1l
Completed: August 15, 1987

Gravel, sand, and clay; rocky zones at 7-13 ft,
matrix at 0-75 ft and gray at 75-91 ft
Gravel, sand, and clay; similar to above but very hard and tight; need hard
pull-down to drill......ceevvvensn

Shale.....iieiieetearsososcenannannns

Remarks: Back~filled hole with cuttings and bentonite.

Site pumber: T-31
Location pnumber: 27N24E01DDBCO1
Completed: August 16, 1987

Gravel, sand, ané clay; mostly sandy clay with few gravel layers;
and gray at 75-110 ft; gray clay is similar to shale bedrock but is softer and
includes small pebblesS....cieriereeseesrsconscnscnnnas

Shale, gritty, sandy; same color as overlying deposits but harder with no pebbles;
hard sandstone(?) layers at 152-153 ft,

Remarks: Back-filled hole with cuttings and bentonite.

Site pumber: T-32
Location number: 27N25E29CDCDO1
Completed: August 17, 1987

Clay, grayish-tan; consistent medium-soft, sticky; includes small gravel and coarse
sand, thin rocky zone at 18-19 ft,
harder at 75-100 ft, all 113 ft look virtually the same

Gravel, sand, and clay, very tight,

Judith Ri F {on:
Shale, dark-~gray, very hard, sandy..
Remarks: Back-filled hole with cuttings and bentonite.

I R R R R I A

23-26 ft, and others; brown clay

............ P N R e R

brown at 0-75 ft

161-162 ft, 176~177 ft...

otherwise smooth drilling, grading slightly

small broken pieces; iééiﬁéé;';gﬁﬁééﬁé';ﬁiéé...'
clay; need pull-down to drill......i. it iieeeinreneecnecsacecasncanoanonoasannns

30
23

91
32
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110

80

113

12

10
40
63

65

91
123

110

190

113
118

130



Table 3.--Lithologic logs of test holes--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)

Site number: T-33
Location number: 27N25E19AABCO1
Completed: August 29, 1987
Glacial deposits:
Soil and clay, brown, tight.....ciivriiiieriennnnne e ttseeesenes Ceeseeaas Ceeseneeaas 10 10
Gravel, sand, and clay, tight..... et eceeentacnoetecneoceneeneeeonne cesesaan Ceeeees 5 15
Clay, light-grayish-brown, includes coarse sand and pebbles, few cobbles,

medium-gray sandy at 40-94 ft; drilling smooth, clay sticky.....ceveeecens. ceeean . 79 94
Gravel, sand, and clay, gravel small and anqular, abundant white clay, need

pull-down to drill......... Cetetsettaceess ettt cereesenenen Ceeeeen 8 102
Clay, gray, Soft..ceecesces S oot eccecentacaenee st enenaes et caeeneneeeenean ceeenn 11 113
Shale, medium-gray; similar to clay above but harder and more brittle without

pebbles........cveeenn. St ces it ceeeesenens Cetrerseennas Cettesecessesnseann 17 130
Remarks: Back-filled hole with cuttings and bentonite.
Site number: T-34
Location pumber: 27N25E19ABDBO1
Completed: August 29, 1987
Glacial deposits:
Soil and clay, minor small gravel; brown at 0-50 ft and gray below 50 ft; very

sandy with pebbles and few rocks; extremely hard gneiss or quartzite boulder at

63-64.5 ft, ruined drill bit, very slow penetration with new bit...... cteeeeeean .o 72 72
Gravel, sand, and clay, tight.....cccivmvveen. feeeetetcectancecceceseeaacennnn 4 76
Clay, gray (as above) but gravel slightly smaller............ cetieseeans Peeesaeeans . 39 115
Judith River Formation:
Shale, dark-gray, tight..........c.c... feensen et e saeen cheee s et aeeeceaans feteceeeas 5 120
Remarks: Back-filled hole with cuttings and bentonite.
Site number: T-35
Location number: 27N25E19AAAAO01
Completed: August 29, 1987
Gravel, sand, and clay, varying quantities of small angular gravel........... Ceeenan 45 45
Clay, brown, with pebbles........cctiuiiiiiriiiiriiennrennnecoannns Ceteraneeene [P 10 55
Gravel, sand, and clay, almost loose at places.......ccveeceeocenns Cestssensenncanas 10 65
Clay, gray, with sand and pebbles; losing circulation of drilling fluid...... Ceeeean 51 116
Gravel, sand, and clay, tight; need pull-down to drill, poor returns......eceeecea.. 14 130
Shale........ e, e e e, 2 132
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-36
Location number: 25N26E0O9CBBBO1
Completed: August 27, 1987
Cobbles and clay......: ..................... et e ettacecases e teeeees ceeeeee 2 2
Clay, tight....vcvveeann. f et e e e st it tesuaceeeeaeaa st te e ettt e 3 5
Gravel, sand, and clay ........ Ceresesenen e raasaerarecaseeneenan feeceneeeens ceesene 6 11
SDIBLE e s v s vne e sne e e e e e e i, e, 9 20
Remarks: Back-filled hole with cuttings and bentonite.
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Table 3.--Lithologic logs of test holes--Continued

Thick~ Bottom of
ness interval
pene- below land

trated surface

Description (ft) (fr)

Site pumber: T-37
Location number: 25N26E09BCCDO1
Completed: August 27, 1987
Colluvium and alluvium:
Clay +eeeeeceecnenn cesereeen ceeeeann fee et eesse ettt e e e e [ 3 3
Gravel, sand, and clay, small very angular chips; need pull-down to drill; no water,

minor white clay....cceceenviinnnnnnn et ecnsecesssrenseancesnresaseser e nnenn veeenn 12 15
SRALE . e s ee e e e 5 20
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-38
Location number: 25N26E09BCBDO1
Completed: August 27, 1987
colluvi y alluvium:
Clay ceveeerecnnensonns checatsereen e ceeesrer et ean e te et neescesne e 5 5
Gravel, sand, and Clay ... ccuiiiiieoreosonncnnsnnsessassanssessnansonacnna ceseesnesaa Q 13
Shale ........: ............. et eseseseasrnaanenn G raneceresesesnnaensanenneanaarana 7 20
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-39
Location number: 25N26E09BCDBO1
Completed: August 27, 1987
Soil and clay, gray, soft, sticky......cceeveennennn e esaens e Ceraasassesennea 10 10
Gravel, sand, and clay; gravel small, with clay, gray with some white pieces;

need pull-down to drill.......c..iieuennunnnnnnn cerrenaen Ceevscusecesuosoconnae . 10 20
Colorado Group:
Shale, black, hard.......... Ceeesateceascesassance e anans Creceresnsrsecennaana 10 30
Remarks: Back-filled hole with cuttings and bentonite.
Site pumber: T-40
Completed: August 26, 1987
Local number: 25N26E15CCADO1
Soil and clay, dark-gray...... e s e s . 15 15
Gravel, loose, small.......vuiiiiierernecencanecacssecsassnonnnssns Ceeirecraeesseean 1 16
Bearpaw Shale:
Shale; bentonite layer at 30-32 ft....... ceetecseessees s et nseesennsas s s asecnanne 24 40

Remarks: Back-filled hole with cuttings and bentonite.
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Table 3.--Lithologic logs of test holes--Continued

Thick- Bottom of
ness interval
pene- below land

trated surface

Description (ft) (ft)
Site number: T-41
Location pumber: 25N26E15CACAOQ1
Completed: August 26, 1987
Soil and.clay, MEdiUM= D OWN . c sttt etreesenressessesseassssossccssesssanosoassssnsans 10 10
Gravel, lo0S€...cccecevcsescns ceeses [P teeererneenecassone Ceeseeeeeseseratesanans 6 16

Bearpaw Shale
Shale, medium-gray; grading harder at 25 ft, bentonite layer at 30-32 ft is
light grayish-green, StiCKY.:ueeeeesvosneeseneoeesanaanoenaossensaasessasansansas 24 40

Remarks: Back-filled hole with cuttings and bentonite.

Site number: T-42
Location number: 25N26E15BDDD01
Completed: August 26, 1987

Soil and.clay...................................... ..... e Cee et eceinseseennnan 5 5
Gravel, 1O0S@....ueeroeeeesneannosesaonsesseeenssassnesnsosssesssssenoassssascsenass 5 10
Shale..... e e e e e s . 30 40
Bentonite layer missing at site. Back-filled hole with cuttings and

bentonite.
Site number: T-43
Location number: 25N26E15ACBCO1
Completed: August 26, 1987
SOil And Clay.:eeeeeoncensonsneseccessocsnasnnsnnnnnanna [ A, 3 3
Gravel, loOS€.....ccovneencsns crreaen e e eetsetaesaesiaareesaeneessanssessesreanaas 2 5
Bearpaw Shale:
Shale.......uve. b e et e eaeaseaunaeesea et ee ettt et e e e asae oo 15 20

Remarks: Back-filled hole with cuttings and bentonite.

Site number: T-44
Location pumber: 26N26E33CDBDO1
Completed: August 27, 1987

Gravel, sand, and clay, 20 percent white clay, identical to and significantly more

abundant than at other sites, gravel is angular.........cceeereceaecocncncnsonnns 35 35
Colorado Group:
Shale, black, tight ... ...t iiieriiiietieneennconnecesannonssscanannns Ceeseereseena 5 40

Remarks: Back-filled hole with cuttings and bentonite.
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