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INTRODUCTION

The chemical character of one of the city of Wahpeton's three city
production wells was observed to have been changing in 1984. This
study outlines the nature of the problems that caused that change, as
well as the measures that were taken to clean up and protect the
Wahpeton Buried Valley aquifer system in which the Wahpeton city wells
are completed. Plate 1 shows the location of the study area and plate 2
the locations of wells in the N1/2 of Section 20, Township 133 North,
Range 47 West. The results of this study will be published in two
reports. This report is the first of the two reports, and is a compilation of
the geologic and hydrologic data collected during this and previous
investigations in the area. A subsequent report, North Dakota State
Water Commission Water Resource Investigation 20, Part II, is an
interpretive report which describes the hydrogeology of the Wahpeton
Buried Valley aquifer system, the contamination problem, the cleanup,

and the preventative measures that were taken.

PURPOSES
The purposes of this investigation were to determine the nature of
the contamination problem, to determine how to clean up the Wahpeton
Buried Valley aquifer, and to determine how to prevent additional

contamination problems in the future.

LOCATION NUMBERING SYSTEM
The location numbering system used in this report (fig. 1) is based
on the Federal system of rectangular surveys of the public lands. The

first numeral denotes the township, the second denotes the range, and



-pumbering system.

FIGURE |. Location



the third denotes the section in which the well or test hole is located.
The letters A, B, C, and D designate, respectively the northeast,
northwest, southwest, and southeast quarter section, quarter-quarter
section, and quarter-quarter-quarter section (10 acre or 4 hectare tract);
thus, well 133-047-19DAA would be located in the NE1/4 of the NE1/4
of the SE1/4 of Section 19, Township 133 North, Range 47 West.
Consecutive terminal numbers are added if more than one well or test
hole is recorded within a 10-acre (4-ha) tract.

For parts of the north half of Section 20, Township 133 North,
Range 47 West the density of wells was so great that 9 numbers in a ten
acre area was insufficient to label all wells. In this study each 10 acre
area was further divided into 2.5 and 0.625 acre areas in the same
manner described above. Thus, well 133-47-20ABDDAS is the ninth well
located in the NE1/4 of the SE1/4 of the SE 1/4 of the NW1/4 of the
NE1/4 of Section 20, Township 133 North, Range 47 West.
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Knutson, Roger Schmid, Gary Sunderland, and Al Comeskey for drilling
and logging test holes and for contributions to the understanding of the
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order out of this complex problem.

EXPLANATION OF TABLES AND METHODS OF DATA COLLECTION
The data in this report are listed in tables 1-3. The points of
collection are shown on plates 1 -and 2. The data consist of the following:

1) lithologic logs of wells, piezometers, and test holes; 2) water-level
measurements in observation wells and piezometers; 3) chemical
analyses of ground water and surface water. Depths, water quality,
lithologies, and water levels of wells and test holes tapping the different
aquifers can be determined from the tables. However, use of the data as
a guide to conditions at different sites should be made with caution
because of the lenticular character of the water-bearing materials and

varying water quality in some aquifers.

Logs of Wells, Piezometers, and Test Holes
Logs collected from water-well drillers and other sources and logs
of test holes drilled as part of this investigation are included in Table 1.
Minor changes in word order have been made on some of the driller's

logs, and logs of some of the test holes drilled during this and prior
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investigations. Some of the logs have geophysical logs in addition to a
description of the materials penetrated. The geophysical logs are useful
for geologic correlation purposes. These logs are not published in this
report but are available for inspection at the North Dakota State Water
Commission office in Bismarck, ND. Grain-size determinations refer to
the Wentworth (1922) size scale.

Most of the observation wells were constructed with 1 1/4" or 2"'
diameter ABS (acrylonitrile-Butadiene-Styrene) or PVC (polyvinyl
chloride) pipe. The screens in these wells were generally 3 to 10 feet in
length and either plastic, galvanized, or stainleés steel with an attached
check valve joined to the bottom of the pipe. The screens were most
commonly 0.018 or 0.012 inch slot size. The components of an
observation well were assembled on the ground and then lowered into the
drill hole. The screen was set at the desired depth, the well back-flushed
with clear water to clean the aquifer material and bore hole of drilling
fluid, and compressed air pumped into the well to collapse the formation
around the screen. The annulus was filled to ground level with drill
cuttings. Each new observation well was pumped for several hours to
assure a good hydrologic connection between the well and the aquifer.
Pumping was accomplished with an airline connected to a small, trailer-
mounted air compressor driven by a gasoline engine.

Nests of piezometers were also constructed for this study.
Construction of the piezometer nests involved the drilling of an initial
deep test hole to determine the number of piezometers to be installed at a
particular site. The initial deep test hole also served as the hole for the
deep piezometer. First, the desired length of casing and screen were

inserted into the test hole. Silica sand was then placed around the
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screen using a tremie pipe. After the silica sand was installed around
the screen the tremie pipe was lifted so that the bottom of the tremie pipe
was a few feet above the top of the sand pack. Neat cement grout was
then injected down the tremie pipe and upward in the annular space.
This process continued until the grout came up the annulus to land
surface. After the grout settled, additional grout was poured down the
hole until the annular space was filled to land surface. The grout was
allowed to "set" and then the piezometers were slugged with a small
-quantity of fresh water and pumped with air for development except for
those piezometers where the water level was near the screen. Those
piezometers where the water level was near the screen were bailed for
development. Subsequent piezometers were completed at each nest site
by moving the drilling rig ahead 10 to 20 feet and drilling the next hole.
As few as one, or as many as five, piezometers were installed at various

depths at the same site using this technique.

Water Levels in Selected Wells and Piezometers
Table 2 lists the monthly, quarterly, and intermittently measured
water levels in selected wells and piezometers, in feet below or above land
surface and in elevations. The reference datum for land-surfece elevation

is the National Geodetic Vertical Datum (NGVD).

Sampling and Analytical Procedure's
The chemical composition and physical properties of water are
reported in the Table of Chemical Analyses (Table III).
The chemical analyses were conducted on water samples collected

from selected production wells, observation wells, and piezometers. The



water sampling procedure involved the collection of 250 or 500 milliliters
(ml) of raw water, filtered water, and filtered and acidified (nitric acid)
water. Field measurements of specific conductance and water
temperature were also made. Water temperature was, however,
measured at land surface and does not represent an in-situ temperature.
The pH was measured in the lab. Water samples were obtained from
domestic, industrial, and city supply wells by using the existing pumps.
SWC observation wells and piezometers, as well as MDFC piezometers
were sampled using two methods: airlift and bailing. Airlift sampling
was accomplished with a small diameter rubber hose attached to a
portable air compressor. Sampling with a bailer involved the removal of
at least two casing volumes of water by airlift and/or bailing techniques
to introduce formation water into the well. After evacuating at least two
casing volumes of water, a variable capacity point source bailer (pve
material) was lowered to just above the top of the well screen, except
‘when the water level was close to the screened interval, in which case the
bailer was extended into the screened interval. Bailing continued until
enough water was secured for the sample.

Samples were analyzed at one of three laboratories. The three labs
were: the SWC lab, the MDFC lab, and the DOH lab. The laboratory
procedures for each of the three labs differed. The SWC lab analyzed the
four cations (calcium, magnesium, sodium, and potassium) utilizing an
atomic adsorption unit. Nitric acid and an ionization inhibitor
(lanthanum chloride) were used. The dilution ranged from 1:5 to 1:50,
except for potassium (K) which was almost entirely undiluted except for
an occasional 1:10 dilution. The chloride (Cl) was determined by



electrode titration, as was the bicarbonate (HCO3). The sulfate (SO4)

was determined by a gravimetric method.

The DOH lab analyzed the four cations utilizing an inductive
coupled argon plasma (ICAP) method. The chloride was determined by
an automated ferrocyanide process. The bicarbonate determination was
accomplished with a potentiometric titration process, and the sulfate |
with the ICAP procedure.

The MDFC lab utilized an atomic adsorption spectrophotometer for
determination of all cation concentrations. The ionization inhibitor was
cesium chloride. Nitric acid was added to each sample, and dilutions

ranged from undiluted to 1:10 to 1:100. All anions were determined
using Dionex ion chromotography. The Cl and SO4 were generally

diluted 1:100, and the HCO3 were generally 1:1 or 1:5.
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Test Hole and Observation Well Record

Location: 133-47-7ADD ' y‘ j Use of well: Observation

Owner and number: gwc 3955 >Prin6ipa1 aéuifer: Reworked Dakota Sand

Depth drilled (ft.): 348 Altitude of land surface (ft., msl): 955.2 (S)
Screened interval (ft.):33g8-324 Lithélogic log ffom: SWC

Casing diameter: j_ogw Comments:

Date completed: 5/21/70

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, pebbly silt loam, black 2 0- 2
Clay, slightly silty with sand grains and 20 2 - 22

pebbles, yellowish and brownish gray,
soft, cohesive, moderately plastic,
oxidized (till)

Clay, silty to sandy with coarse sand grains 38 22 - 60
and pebbles, olive gray, moderately soft,
cohesive, slightly to moderately plastic
(till) interbedded with numerous lenses of
very fine to medium sand

Sand, medium, light olive gray, well-sorted, . 9 60 - 69
uniform, subrounded, mostly quartz with
some carbonates and shale

Clay, silty with occasional sand grains and 32 69 -101
pebbles, olive gray and dark greenish
gray, moderately soft to slightly hard,
chunky, cohesive, fairly smooth and
tight, contains blocks of bedrock clay
and silt (till)

Sand, fine and medium, gray, moderately 34 101 -135
sorted, subangular to subrounded, mostly
qguartz and granitics with shale and
carbonates, occasional lignite chips,
fairly clean

Clay, very silty to sandy with pebbles, 55 135 =190
generally olive gray but contains blocks
and chunks of white, gray, green, black
and krown clay, silt and sandy clay,
also lenses of sand and bkrown gravel
and coarse sand that looks like partially
decomposed granite; highly variable
composition (till)
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Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Clay, white, green and gray, smooth, tight, 14 190 -204
moderately soft to slightly hard,
cohesive to slightly crumbly, highly
bentonitic, turned mud very thick
(doubtfully bedrock)

Silt and very fine to medium sand with 81 204 -285
interbedded clay, varigated from white
to black with green and brown, loose to
moderately cohesive, smooth to gritty,
non- to highly calcareous, highly variable,
drills tight to real easy, possibly
a preglacial alluvium or channel fill

Sand, very fine to very coarse, white, 56 285 -341
subangular to rounded, predominantly
quartz but contains a little shale and
lignite, occasional carbonates, some
interbedded soft, white, chalky-like,
noncalcareous clay

Clay, greenish white, soft, noncalcareous, 7 341 -348
contains occasional quartz grains,
weathered granite

Granite, extremely hard, white with small ‘ 348
black, hornblende (?) specks

12
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Test Hble and“observatioh Well Reéord

Location: 133-47-8CDD

Use of well: Tes£ hole

Owner and number: SWC 3964 Principal aquifer:

Depth drilled (ft.): 220

Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: Nope : Comments:

Date completed: 5/24/70-

Lithologic Log

Unit description
Topsoil, pebbly silty loam, black

Clay, silty to sandy with pebbles, yellowish
gray to moderately olive brown with
reddish streaks, moderately soft,
cohesive, slightly to moderately plastic,
oxidized (till)

Clay, very silty to sandy with pebbles and
numerous lenses of sand and fine gravel,
light olive gray to olive gray, moderately
soft to slightly hard, chunky, tight (till)

Silt, clayey to sandy, interbedded, light olive

gray, soft to moderately soft, moderately
cohesive to slightly friable, calcareous

Gravel, fine, sandy with interbedded very sandy
till, gravel mostly granitics and carbonates,
till light olive gray mostly quartz with
lignite chips and shale grains, slightly
hard but crumbles under pressure, rocky
drilling, taking water

Sand, very fine to fine, clayey with pebbles,
light olive gray, slightly hard, chunky,
crumbly, gritty, tightly compacted (till)

Clay, dark olive gray, moderately soft, cohesive
moderately plastic, smooth, tight, oily

Till, as above, very sandy

Clay, silty, olive gray, moderately soft, cohesive,
plastic

Sand, fine to coarse, interbedded, sorted in
lenses, subangular to rounded, coarser
fraction mostly granitics and carbonates,
finer mainly quartz with cshale, loose

13

Thickness (ft.)
- 2
15

19

18

43

11

31

21

Altitude of land surface (ft., msl): 959 (T)

Depth (ft.)

0
2

17

36

54

97

108
113
144

148

- 2
- 17

~-108

=113

~144
~-148

-169



Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Ssilt, clayey, light olive gray to olive gray, ‘ 14 169 -183
soft, moderately cohesive, slightly to
moderately plastic, calcareous

Gravel, fine, sandy, sorted, subangular to 3 - 183 -186
subrounded, loose, appears to be oxidized,
mostly granitics, carbonates, shale and
some siltstone

shale, black, hard, carbonaceous, gaseous, 34 186 -220

noncalcareous, smooth, tight, brittle,
some interbedded brown silt and clayey,
micaceous, very fine sand
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Test Hole and Observation Well Record

Location: 133-47-16CAD ,ﬁse.of‘well:'Observétion

Owner and number: SWC 3773 Priﬁcipal aquifer: Wahpéton Sand élain

Depth drilled (f£t.): 220 Altitude of land surface (ft., msl): 951.6 (S)
Screened interval (ft.): 107-110 Lithologic log from: swC

Casing diameter: 1.25" Comments: destroyed

Date completed: 8/21/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, sandy clay loam, black "2 0- 2
Sand, fine to coarse, yellowish gray to reddish 13 2 - 15

brown, contains lenses of fine gravel and
soft yellowish gray clay, interbedded,
oxidized

Clay and silty clay, light olive gray to olive 14 15 - 29
gray, soft, cohesive, plastié¢, smooth,
sticky, some very fine sand

Clay, silty and sandy with coarse sand grains, 10 29 - 39
pebbles, and cobbles, olive gray, medium soft,
moderately cohesive, slightly plastic (till)

Sand, coarse to very coarse with fine gravel, 4 39 - 43
generally subangular, moderately sorted,
predominantly granitics with limestone
and dolomite, clean

Clay, silty and sandy with pebbles, and interbedded 16 43 - 59
sand and gravel lenses, olive gray, moderately
soft, moderately cohesive, slightly plastic,
drills sporadically (till)

Clay, moderately soft to slightly hard, olive gray 13 59 - 72
to dark olive gray, brittle, crumbly, waxy,
tight, smooth

Clay, silty to sandy with pebbles, olive gray (till) 26 . _ 72 - 98
contains lenses of sorted clay, silt, sand and
gravel lenses, all mixed up

Sand, coarse, well-sorted, subangular to subrounded, 14 98 -112
clean, predominantly quartz and cther granitic
derivatives with limestone and dolomite

15



Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, as above, mixed with till and fine gravel 13 112-125
Clay, silt, sandy clay and clayey fine sand, 26 125-151

intermixed and interbedded with very sandy
till, drills smooth and easy except for
occasional cobble, generally moderately
soft to slightly hard (till)

Sand, fine to medium, well-sorted, subangular, 7 151-158
clean, quartzose, light gray

Sand, as above, mixed and interbedded with a very 16 158-174
sandy, slightly to moderately cohesive till with
fine gravel

Shale, black, smooth, stiff, hard, tight, waxy, 46 174-220
noncalcareous, fossiliferous, contains nearly
white, highly calcareous soft clayey medium sand
and slightly indurated sandstone lenses in
lower 10!

16



Test Hole and Observatibn Well Record

Location: 133447-166BA ’ Use of well: Observation

Owner and number: SWC 3752 Principal'aquifér: Wghpeton Shallow Sand
Depth drilled (ft.): 100 Altitude of land surface (ft., msl):‘957.7 (s)
Screened interval (ft.):.48_51 Lithologic log from: SWC

Casing diameter: 3 ogw Comments: destroyed

Date completed: 8/21/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, sandy clay loam with pebbles, black 2 0o~- 2
Clay, silty to sandy with pebbles, dusky yellow 17 2 - 19

to moderately olive brown, soft to moderately
soft, cohesive, tough, oxidized (till)

Boulder, pinkish quartzite, indurated 3 19 - 22

Clay, sandy with pebbles, olive gray, soft, 2 22 - 24
moderately cohesive (till)

Sand, fine to medium with some coarse, moderately 12 24 - 36
well-sorted in layers, subangular to subrounded,
mostly granitic derivatives and limestone

Sand, coarse to very cocarse with fine and some 20 36 - 56
medium gravel, also some fine to medium sand,
interbedded, sorted in layers, subangular
and subrounded, granitics and limestone-dolomite

Clay, sandy with pebbles, olive gray, soft, moderately 4 56 - 60
cohesive, very slightly plastic (till)

Clay, olive gray to olive black, moderately soft, 9 60 - 69
brittle, crumbly, waxy, interbedded with
olive gray clayey silt

Clay, silty to sandy with pebbles, olive gray, soft 31 69 -100
to moderately soft, moderately cohesive, '
interbedded with sand and gravel lenses, it is
about % till and % sand and gravel

17



Test Hole and Observation Well Record -

" Location: 133-47-16CCD

Owner and number: SWC 3776
Depth drilled (ft.): 190
Screened interval (ft.): yope
Casing diameter: None

Date completed: g8/25/69

Unit description
Topsoil, gravelly loam, black

Clay, silty and sandy with pebbles and cobbles,
yellowish gray, dusky yellow and moderately
olive brown with reddish brown iron-stains,

Use‘gf'well: Test. hole

'Principal aquifer:

Altitude of land surface (ft., msl):

Lithologic log from: SWC

Comments:

Lithologic Log

moderately soft, cohesive, slightly to
moderately plastic, oxidized (till)

Clay, very sandy with pebbles, olive gray, soft

to moderately soft, slightly cohesive to

crumbly (till)

Sand, medium to coarse, brown, well-sorted,
subangular and subrounded, predominantly
quartz with limestone~dolomite and black

shale

Sand, medium to very coarse with fine gravel and
thin silt and silty clay lenses, interbedded,

gray

Clay, silty and sandy with pebbles and cobbles, olive
gray, moderately soft, cohesive (till) rough

rocky drilling

Sand, fine to medium, gray, lcose, interbedded
with light gray to olive gray silt and
silty clay, occasional gravelly streak

Clay, silty to very sandy with pebbles, cobbles

and thin streaks of sand and fine gravel,
olive gray, moderately soft, moderately
cohesive, slightly plastic, drills

sporadically (till)

Sand, fine, light olive gray, appears uniform

but may contain clayey streaks, predominantly
quartz but calcareous, generally subangular

to subrounded

18

Thickness (ft.)
1

12

13

21

23

35

21

962 (T)

Depth (ft.)

0
1

13

14

22

35

56

79

114

= 1
- 13

-114

-135



Lithologic
Unit description

Clay, dark brownish gray, smooth with
occasional sand grains, slightly
hard, moderately brittle, tight,
calcareous (till?)

Sand, fine, light olive gray, clayey?,
drills tight

Sand, fine, silty to clayey, light to
medium gray, predominantly quartz,
calcareous i

Clay, dark gray, smooth, moderately soft,
cohesive, sticky, calcareous

Shale, black, smooth, hard, tight,
massive, fossiliferous, noncalcareous

19

Log

Thickness (ft.)

21

14

Depth (ft.)

135 -156

156-165

165-174

174-176

176-190



~ Test Hole -and Observation Well Record

Location: 133-47-16CDA _ Use of well: Observation

Owner aﬁd number: sﬁc 3774 Princibalbaquifer: Waﬁpéton Shallow Sand
Depth drilled (ft.): 190 Altitude of land surface (ft., msl): 948.2 (S}
Screened interval (ft.): 37-40 Lithologic log from: SWC

Casing diameter: 1 _sog" Comments: Destroyed

Date completed: 8/21/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, sandy loam, dark brownish gray 1 0- 1
Sand, medium to coarse, yellowish reddish brown, 13 1 - 14

well-sorted, subangular and subrounded,
predominantly granitics and limestone-
dolomite, uniform, oxidized, contains
numerous thumbnail-sized clam shells

Sand, coarse to very coarse with fine to 26 14 - 40
medium gravel and occasional cobbles,
mixed and interlensed, clean, subangular,
mostly granitics, limestone-dolomite
and indurated shale pebbles, also clam
shells, medium rough drilling, taking water

Clay, silty and sandy with pebbles and 30 40 - 70
occasional cobbles, olive gray, soft to
moderately soft, moderately cohesive,
slightly plastic (till) contains lenses
of sand 2nd gravel

Sand, medium to very coarse with fine gravel, 21 70 - 91
interbedded, sorted in lenses, generally
subangular to subrounded, granitics and

limestone~-dolomite mainly,
drills fairly good

Sand and fine gravel, as above, interbedded 43 91 -134
with very sandy, olive gray clayey till
with pebbles and occasional cobbles, gravel
caving in from above, mixed mud, samples
return not too hot

Clay, silty to sandy with pebbles, olive gray, 19 134 -153
moderately soft, cohesive, tough (till), .
contains lenses or blocks of clay, silt,
sand and fine gravel in various combinations
occasional rocks, sporadic drilling

20



Lithologic Logs
Unit description Thickness (ft.) Depth (ft.)
Sand, fine, light gray (white when dry) 7 153 -160

well sorted and uniform, subangular
to subrounded, predominantly quartz,

calcareous
Till, as above, sandy with pebbles 5 160 -165
Clay, silty, olive gray, moderately soft, 4 165 -169

cohesive, plastic, sticky

Shale, black, slightly hard, smooth, waxy, 21 . 169 -190
very tight, noncalcareous, lensed with
calcareous medium~grained sand in lower
portion

21



Test Hole and Observation Well Record

pocation: 133-47-16CDB Use of well: Observation

Owner and number: SWC 3775 | Principal gquifer: Wahpeton Buried Valley
Depth drilled (ft.): 190 Altitude of land surface (ft., msl): 959.4 (S)
Screened interval (ft.): 149-155 Lithologic log from: SWC

Casing diameter: 1.25" Comments: destroyed

Date completed: 8/22/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, pebbly sandy clay loam, black -2 0 - 2
Clay, silty and sandy with pebbles and 6 2 - 8

cobbles, yellowish gray, soft,
crumbly, chunky (till)

Clay, silty and sandy with pebbles and 11 ' 8 - 19
cobbles, moderately olive brown,
soft to moderately soft, moderately
cohesive, slightly to moderately
plastic, oxidized (till)

sand, medium, light olive gray, well-sorted, 4 19 - 23
subangular to subrounded, mostly
quartz, indurated shale and limestone,
loose, uniform

Clay, silty and sandy with pebbles, olive gray, 8 23 - 31
moderately soft, moderately cohesive,
slightly plastic (till)

Till, as above, interbedded with medium to 25 31 - 56
coarse sand with some fine gravel

Gravel, fine with medium, moderately well- 4 56 - 60
sorted, subangular and subrounded,
predominantly limestone-dolomite and
granitics, some indurated klack shale

Till, as above, interbedded with predominantly 8 60 - 68
fine to medium sand, some coarse sand and ) '
fine gravel, occasional cobbles, till
mainly soft, slightly to moderately
cohesive, very sandy clay with sand grains
and pebbles, smooth dark clay (60-62)

22



Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Clay, silty and sandy with pebbles, moderately 10 68 - 78
soft, cohesive, tight, rocky (till)

Clay, silty and sandy with pebbles (till), olive 20 78 - 98
gray, moderately soft to slightly hard,
moderately cohesive to slightly crumbly,
thin fine sandy lenses

sand, fine and wedium, light olive gray, 7 98 -105
subangular and subrounded, predominantly
quartz, limestone and shale, appears
clean and uniform

Clay, sandy, olive gray, moderately soft (till) 8 105 -113
Clay, dark gray, moderately soft, smooth, tight 2 113 -115
Till, as above, sandy clay with pebbles 11 115 -126
Clay, as above, dark gray, smooth, waxy : 7 126 -133
Till, as above, very sandy clay with pebbles 7 133 -140
sand, fine with medium, light gray, well-sorted, 27 140 -167

uniform, subangular and subrounded, clean,
calcareous, predominantly quartz

Till, as above, with interbedded smooth, waxy 15 167 ~182
tight clay and loose, light gray, fine and
medium sand

Shale, black, hard, very tight, smooth, waxy, 8 182 -190
noncalcareous
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Test Holeuand Observation Well Record:.

- Location: 133-47-17ADD
Owner and number: SWC 3771

Depth drilled (ft.): 190

Use of well: Observation

Screened interval (ft.): 149-155 Lithologic log from: SWC

Casing diameter: 1,25" Comments: Destroyed

Date completed: 8/20/69

Lithologic Log

Unit description

Topsoil, clayey loam, black

Clay, silty, yellowish gray and dusky -
yellow, moderately soft, cohesive,
moderately plastic, oxidized, laminated
with light gray thin talcareous streaks

Clay, as above, with interbedded poorly-sorted,
heavily iron-stained beds of sand to fine
gravel, oxidized

Clay, silty and sandy with pebbles and occasional
cobbles and sand lenses, olive gray, o
heterogeneous (till)

Sand, coarse and very coarse with some fine
gravel, subangular, moderately sorted,
mainly quartz and limestone

Sand and fine gravel, as above, mixed with silty
to sandy clay (till?)

Clay, dark olive gray, slightly hard, smooth,
tight, waxy

Clay, silty with sand grains and pebbles
intermixed, olive gray, moderately soft,
cohesive, slightly plastic (till)

Clay and silty clay, olive gray to dark olive
gray, moderately soft to slightly hard,
brittle and crumbly under pressure, smooth,
interbedded

Clay, as above with interbedded friable organic
clayey sand, very fine to fine gray sand and
occasional fine gravel, thinly interbedded

24

Thickness (ft.)
2
8

14

14

16

16

Altitude of land surface (ft., msl):

Principal aﬁuifer: Wahpetbn Buried Valley

957.3 (S)
Depth (ft.)}
0 - 2
2 - 10
10 - 19
19 - 36
36 - 42
42 - 56
56 - 60
60 - 74
74 - 90
90 -106



Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Sand, coarse and very coarse with fine gravel, 6 106-112
subangular, moderately sorted, predominantly
granitic derivatives and limestone, slightly
rough drilling, no mud needed

Sand and fine gravel, as above, mixed and 34 112-146
interbedded with soft to moderately
soft, slightly to moderately cohesive
sandy till, samples all mixed up, drilling
sporadic

Sand, fine, light gray, subangular, very well- 26 146-172
sorted and uniform, 90%+ quartz, highly
calcareous for same reason, drills tight -
not as tight as a bedrock sand

Sand, as above, clayey, tighter 10 172-182
Clay (shale?), very dark gray - nearly black, 8 182-190
slightly hard, cohesive, very stiff and
tough

25



;Tést Bble'and Observation Well Recprd‘

‘Location: 133-47-17CCCl1

Owner and number: SWC 3960 .
Depth drilled (ft.): 320
Screened interval (ft.): 118-121
Casing diameter: 1.25"

Date completed: 5/22/70

~Use of well: Observation

Principal aquifer: Wahpeton Sand Plain

Altitude of land surface (ft., msl):

Lithologic log from:

Comments: North well

Lithologic Log

Unit description

Topsoil, silty pebbly loam, black

Thickness (ft.)

Clay, yellow, soft, cohesive, plastic

Silt, clayey, yellowish gray, sand grains
and pebbles (washed till), soft,

moderately cohesive, oxidized

Clay, reddish brown, soft to moderately
soft, cohesive, moderately plastic, tight,

oxidized

Clay, silty to sandy with pebbles, olive gray,
moderately soft, cohesive, slightly
plastic to slightly brittle, tight (till),
interbedded with sand and gravel stringers

Sand, very fine, clayey and silty, variegated grays
to brownish black, soft, slightly cohesive,
nonplastic, organic material included,

oily

Clay, very sandy, olive gray, moderately soft
to slightly hard, cohesive, tightly
compacted, occasional pebbles (till)

sand, very fine to fine, silty, gray, loose,
well-sorted, generally subrounded,
predominantly quartz with shale and

some carbonates

Sand, fine to medium, well-sorted, subangular
to subrounded, clean, predominantly quartz
and granitic derivatives with some shale
and carbonates; taking water, mixed 1

bag of mud.

26

17

19

12

15

44

SWC

959.22 (8S)
Depth (ft.)
0 - 2
2 - 4
4 - 10
10 - 17
17 - 34
34 - 53
53 - 65
65 - 80
80 ~124



Lithologic Log
Unit description Thickness (ft.) Depth (ft,)

Sand, medium to coarse, well-sorted in layers, 186 124-310
contains very coarse sand and some gravel,
also some fine sand, subangular to
subrounded, mostly granitics with shale
and carbonates; drills good, taking
water, mixed another bag of mud

Cobbles and koulders, mostly granitics, 5 310-315
very rough drilling

Silt and very fine sand, clayey, brownish 5 315-320
black, soft to moderately soft, ' .
micaceous, noncalcareous, oily; tight
drilling

27



) Test'Héle'and Observation Well ‘Record:

chation:_ 133-47-17CCC2 | Use of well: Observation

Owner and number: éWC 9102 A Priﬁcipal aquifer: Undefinéd

Depth drilled (ft.): 60  Altitude of land surface (ft., msl): 958.98 (S)
Screened interval (ft.): 48-51 Lithologic log from: gwWC

Casing diameter: j _ogn Comments: gouth well

Date completed: 9/12/74

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay, silty, sandy, pebbly; dark yellowish- 16 0 - 16
brown, iron-stained, soft, plastic;
sand and gravel lenses; oxidized
(ti1l)

Clay, silty, very sandy, pebbly, dark-gray; 44 16 - 60
dense, moderately plastic, sand and
gravel lenses (till), occasional grayish-
green silt lens

28



Tést Hole and Observation Well Recérd

Location: 133-47-176DD
Owner and nﬁmber: ‘SWC 2313

Depth drilled (ft.): 105

Screened interval (ft.): 60-80 Lithologic log from: SWC

Use of well: Observation

Casing diameter: 1, 628" Comments: destroyed

Date completed: 9/16/64

Lithologic Log
Unit description

Topsoil, black

Till, dusky yellowish brown, grayish orange and
light brown. It is mostly grayish orange,
shale, quartz, limestone-dolomite, gypsum(?),
highly calcareous, oxidized, angular to
subrounded, grain size varies greatly

Till, dark greenish-gray to olive gray, silty
with pockets of white fine sand, shale,
quartz, dolomite-limestone, grains about
1 mm, angular to rounded, unoxidized

Sand, unoxidized, well sorted, subangular to
subrounded, quartz, shale, dolomite,
limestone, igneous, pyrite gypsum,
seams with high concentration of shale,
predominant grain size slightly less than
1 mm

Sand, well sorted, predominantly grain size 1/2 mm
angular to subrounded, quartz, shale, dolomite,
limestone, lignite, igneous crystallines,
gypsum, grades into a less well sorted sand,
with an average grain size of 1 mm ranging
between 1/2 to 2 mm, angular to well rounded
same composition as shore sand

Clay, dark greenish gray, soft, cohesive, highly
calcareous

Sand, well sorted (better than above) predominant
size 1 mm, dolomite, limestone, quartz, shale,
igneous crystallines, gypsum, lignite,
angular to rounded, pyrite present

Gravel, fairly poorly sorted, average size 2 mm
angular to rounded, composition as above

Till, olive gray with shade of dark greenish gray
highly calcareous, cohesive, hard, quartz,
dolomite, limestone, lignite, igneous
crystalline, predominant size 1/2 to 1/4 mm,
angular to subrounded 29 :

Thickness (ft.)

-1

14

12

30

19

Altitude of land surface (ft., msl):

Principal aquifer: Wahpeton Shallow Sand

964 (T)

Depth (ft.)
0- 1
1-15

15 - 18

18 - 30

30 - 60

60 - 62

62 - 82

82 - 86

86 -105



Test Hole and Observation Well Record

Location: 133-47-18ABC

Owner and number: Froedert

Depth drilled (ft.): 245
Screened interval (ft.): 145-235
Casing diameter: 312"

Date completed: 5/10/76

Use of well:

Principal aquifer:

Industrial

Wahpeton Buried Valley

Altitude of land surface (ft., msl): 958 (T)

Lithologic log from: Layne

Comments:

Lithologic Log

Unit description
Topsoil

Blue clay (silty)
Fine blue sand
Blue clay

Brown sand (fine)
Sand and boulders
Medium sand
Medium coarse sand
Fine gravel, sand
Medium sand

_Weathered limestone

30

Thickness (ft.)

3
57
2
23
27
2
26
65
30
8
2

Depth (ft.)
0- 3
3 - 60
60 - 62
62 - 85
85 -112
112 -114
114 -140
140 -205
205 -235
235 -243
243 -245



Test Hole and Observation Well Record

Location: 133-47-18ADA Use of well: observation

Owner and number: SWC 3786 Principal aquifer: Wahpeton Buried valley
Depth drilled (ft.): 240 Altitude of land surface (ft., msl): 9g0.12 (s)
Screened interval (ft.): 2319-225 Lithologic log from: gycC

Casing diameter: 3 25w Comments:

Date completed: 9/3/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, sandy clay loam, black 1.5 0 - 1.5
Clay, silty and sandy with pebbles, séft, 2.5 1.5- 4

non- to slightly cohesive, yellowish
gray, fractured and jointed, oxidized (till)

Clay, silty to sandy with pebbles, moderately 13 4 - 17
olive brown, soft to moderately soft,
cohesive, moderately plastic,
oxidized (till)

Clay, silty to sandy with pebbles, olive 5 17 - 22
gray, moderately soft, cohesive,
moderately to slightly plastic (till)

Sand, medium, well-sorted, subrounded, gray, 3 22 - 25
clean
Clay, silty and sandy with pebbles, olive 12 25 -~ 37

gray, moderately soft, cohesive,
moderately plastic (till)

Silt, clayey, greenish gray to light olive 10 37 - 47
gray, soft, slightly cohesive,
nonplastic, slightly sticky

Clay, dark gray, smooth, soft, cohesive, 2 47 - 49
plastic, sticky

Sand, medium to coarse, moderately well-sorted 15 49 - 64
and uniform, generally subrounded, clean,
nice, predominantly quartz with limestone-
dolomite, some shale,. etc.

Clay, generally dark brownish gray, slightly hard, 23 64 ~- 87
slightly brittle to slightly plastic, cohesive,
smooth, tight, interbedded with lighter soft
silty clay, laminated, calcareous, organic
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Lithologic ILog
Unit description Thickness (ft.) Depth (ft.)

silt and very fine sand, clayey, light olive 27 87 -114
gray, soft, slightly to moderately cohesive,
non- to slightly plastic, soft, interbedded,
easy drilling, drills like sand, calcareous

Sand, fine and medium, moderately sorted, 16 114 -130
subangular and subrounded, no clay,
clean, loose

Clay and silt, interbedded, variegated medium to 11 130 -141
dark grays with brownish stains, moderately
-soft to slightly hard, cohesive, slightly
brittie to moderately plastic, smooth,
tight, calcareous

Silt and very fine sand, slightly clayey, light 14 141 -155
olive gray, soft, very slightly cohesive,
highly calcareous, predominantly quartz,
sugary

Sand, fine to medium, tannish gray, generally 43 155 -198
well-sorted and uniform except for clay
streak at 165', predominantly quartz with
limestone-dolomite, drills easy
taking water

Sand, medium and coarse, well-sorted and uniform, 36 198 -234
subangular to subrounded, clean, very nice;
easy drilling, taking water

Gravel, coarse, rough drilling 3 - 234 -237

Sandstone, dark gray, indurated with CaCO3 cement, 3 237 -240
highly calcareous
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Test Hole and Observation Well Record

Location: 133-47-18BBB Use of well: Test hole

Owner and number: SWC 3956 Principal aquifer:

Depth drilled (ft.): 236 Altitude of land surface (ft., msl): 955 (7)
Screened intérval (ft.): None Lithologic log from: SWC

Casing diameter: None Comments:

Date completed:

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, pebbly silt locam, black 1 0-1
8ilt, clayey with pebbles, yellowish éray, soft, 2 1- 3

crumbly, oxidized (till)

Clay, silty with sand grains and pebbles, 13 3 -16
dusky yellowish brown, soft, cohesive,
moderately plastic, oxidized (till)

Sand, medium and coarse, light grayish brown, 22 16 - 38
moderately well-sorted, subangular and
subrounded, predominantly quartz and
granitics with some carbonates and
shale, few lignite flakes, slightly
iron-stained or oxidized, taking
water, loose

Clay, greenish gray to dark greenish gray, 4 ¢ 38 - 42
moderately soft to slightly hard, smooth,
tight, slightly crumbly

1 42 - 58
Sand, medium to very coarse with fine gravel, 8 ? ®

gray, moderately well-sorted, generally
subrounded, @ 35% shale, 35% granitics,

and 30% carbonates, very little lignite, etc.,
taking quite a bit of water, clear

Clay, dark gray, slightly hard, tight, smooth 2 58 - 60

Silt, clayey and sandy, occasional coarse sand 86 60 -146
grains and pebbles but generally uniform
and sorted in lenses, usually soft to
moderately soft and slightly to moderately
cohesive or crumbly, light olive gray to
olive gray but sometimes greenish, light
gray or nearly black occasional tight,
smooth, clayey streaks, no gravel lenses,
good drilling
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Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Sand, very fine, light olive gray, silty, fairly 8 146 -154
uniform, quartzose

Silt, olive gray, soft, crumbly 2 154 -156

Sand, fine to medium, well-sorted, uniform, 12 156 ~168
clean, subrounded, quartzose and
granitics

Clay, very silty, olive gray, soft, slightly 15 168 -183
cohesive, slightly plastic

Shale, black, hard, smooth, very tight, 21 183 -204
noncalcareous

Sand, very fine, silty to slightly clayey, light 21 204 -225

gray to slightly greenish, soft, slightly
cohesive, noncalcareous, micaceous,
shale stringers at 215°

Shale, black, hard, tight, noncalcareous 10 225 =235
Sandstone, very fine grained, indurated, 1 235 -236
dark gray
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Test Hole and Observation Well Record

Location:  133-47-19DAA Use of well: Observation

Owner and number: SWC 3784 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 240 Altitude of land surface (ft., msl): 960.2 (S)
Screened interval (ft.): 46-49 Lithologic log from: SWC

Casing diameter: 1,25" Comments: destroyed

Date completed: g/29/69

Lithologic Log

Unit description . Thickness (ft.) Depth (ft.)
Topsoil, sandy clay loam, black 2 0o -
Clay, sandy, yellowish gray to dusky yellow, 4 2 - 6

occasional pebble and cobble (washed till?),
soft, non- to slightly cohesive, jointed (?)

Sand, medium to coarse, interbedded but well-sorted, 45 6 - 51
subangular and subrounded, clean, predominantly
granitics and limestone-dolomite with some shale,
occasional lignite fragment, loose, taking water,
iron-stained and oxidized to approximately
10 or 11 feet

Gravel, fine and medium, subrounded, clean, mostly 9 51 - 60
limestone-dolomite with granitics and shale, ’
taking water

Clay, silty and sandy with pebbles and cobbles, olive 60 60 -120
gray to dark olive gray, moderately soft and
cohesive to slightly hard and slightly brittle,
tight, interbedded with lenses or blocks or
boulders of tight, crumbly brownish black,
smooth, waxy, clay; soft, light olive gray,
highly calcareous silt with brown organic
stains, and clayey to silty very fine and fine
sand, occasional large rock (till)

Rocks, granitics and limestone, put on rock bit 4 120 -124
to get through, rough drilling

Clay and very fine to fine sand, light olive gray, 79 . 124 -199
contains pebbles, cobbles and boulders,
slightly hard, brittle to crumbly (under
pressure) tightly compacted (till), toss-up
whether it's clayey sand or sandy clay, it's
highly calcareous and eppears to have some
degree of permeability
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PO

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Shale, brownish black, hard, tight, noncalcareous i 41 199 -240
interbeddéd with silt, brownish black, soft,
slightly calcareous; sand, dark brownish
green, clayey, calcareous, carbonaceous, :
sandstone (219 to 223), dark gray, indurated,
CaC0g3 cement, highly calcareous; also shell
fragments and pyrite crystals turned drilling
mud brown (Cretaceous shale)
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Test Hole and Observation Well Record

Location: 133-47-20AACCA Use of well: Test hole

Owner and number: SWC 11649 Principal aquifer:

Depth drilled (ft.): 280 Altitude of land surface (ft., msl): 969 (T)
Screened interval (ft.): None Lithologic log from: gwc

Casing diameter: None Comments:

Date completed: 9/4/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Topsoil ' _ 1 0- 1

Clay, sandy, silty, yellow brown, oxidized (till) 12 1-13

Clay, sandy, silty, gray (till) 16 13 -~ 29

Clay, silty, gray (squeezing off), plastic, soft, 12 29 - 41
no sand particles

Sand, fine to coarse, poorly sorted, angular S 41 - 46
to subrounded

Clay, very silty, few returns 15 46 - 61

Clay, very silty, gray, layered, occasional 10 61 - 71
small sand grains (lacustrine)

Clay, silty, brown-gray, no sand, color turing 18 71 - 89
to light gray (lacustrine)

Clay, silty, sandy, dark gray, drills harder (till) 21 89 -110

Sand, fine to medium, dirty, getting coarser 98 110 ~-208
with depth

Sand, fine to coarse, with gravel 28 208 -236

Sand, coarse, lots of gravel 44 236 -280
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Test Hole and Observation Well Record

Location: 133-47-20AACCBy

Owner and number: SWC 11650

Depth drilled (ft.): 280

Screened interval (ft.): 268~-273
Casing diameter: 31, 25n

Date completed: 9/4/85

Use of well: piezometer

Principal aquifer: Wanpeton Buried Valley

Altitude of land surface (ft., msl):

Lithologic log from: swC

Comments:

Lithologic Log

Unit description

Topsoil

Clay, sandy, silty, yellow-brown, oxidized (till)

Clay, sandy, silty, gray (till)
Clay, silty, gray (lacustrine)
Sand, fine to coarse, silty

Clay, silty, gray (lacustrine)

Clay, sandy, silty with some pebbles, gray, stiff

(till)

Clay, silty, soft, gray (lacustrine)

Clay, sandy, silty, gray (till)
Sand, fine to coarse, dirty

Clay, silty

Sand, fine to coarse, becoming coarser with depth

Sand, medium to coarse, some gravel

Sand, coarse with gravel

Sand and gravel
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East well

Thickness (ft.)

21
19
16

35
47
28
44

970.35 (s.

Depth (ft.)

16
36
42

61

69

90
109
125
126
lel
208
236

- 36
- 42
- 43
- 61

-109
-125
-126
-161
~208
=236
-280



Test Hole and Observation Well Record

Location: 133-47-20AACCB, Use of well: Piezometer

Owner and number: SWC 11651 Principal aquifer: Wahpeton Sand Plain

Depth drilled (ft.): 120 Altitude of land surface (ft., msl): 970.40 (S)
Screened interval (ft.): 113-118 Lithologic log from: swC

Casing diameter: 1,25" Comments: Middle well

Date completed: 9/4/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 0o- 1
Clay, sandy, silty, yellow oxidized (till) 19 1-20
Clay, sandy, silty, gray 18 20 - 38
Clay 18 38 - 56
Clay, silty, varying softness, varying grays 31 . 56 -~ 87
(lacustrine)
Clay, sandy, silty, gray, stiff (till) 22 87 -109
Sand, fine to coarse, dirty 11 109 -120
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Test Hole and Observation Well Record

Location: 133-47-20AACCBj Use of well: pjezometer

Owner and number: SWC 11652 Principal aquifer: Wahpeton Shallow Sand

Depth drilled (ft.): g0 Altitude of land surface (ft., msl): 970.14 (s)
Screened interval (ft.): 42-57 Lithologic log from: sweC

Casing diameter: 2, go" CommentsS: yesgt well

Date completed: 9/5/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil ‘ 1 g = 1
Clay, sandy, silty, yellow brown, oxidized (till) 14 1 - 15
Clay, sandy, silty, gray (till) 7 15 - 22
Clay, silty, slightly plastic, soft (lacustrine) 14 22 - 36
Sand, fine to medium, dirty 1 36 - 37
Clay, silty, slightly plastic, stiff 5 37 - 42
Sand, fine to coarse, dirty 4 42 - 46
Clay, silty (lacustrine) 1 46 - 47
Sand, fine to coarse, dirty 1 47 - 48
Clay, silty, stiff (lacustrine) 6 48 - 54
Sand, fine to coarse, dirty 1 54 - 55
Clay, gray, silty, stiff 5 55 - 60
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Test Hole and Observation Well Record

Location: 133-47-20AAD; Use of well: Piezometer

Owner and number: SWC 11653 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 210 Altitude of land surface (ft., msl): 969.02 (S)
Screened interval (ft.): 195-200 Lithologic log from: swC

Casing diameter: 1.25" Comments: East well

Date completed: 9/5/85

Lithologic Log

. . h (ft.
Unit description Thickness (ft.) Depth ( )
Topsoil 1 0- 1
Clay, sandy, silty, yellow-brown, oxidized (till) 16 1-17
Clay, sandy, silty, gray (till) 6 17 - 23
Clay, very silty, gray, little plasticity, no sand 8 23 - 31
Sand, fine to medium, moderately sorted, fairly 15 31 - 46
clean '
Sand, fine to coarse, predominantly medium 20 46 - 66
clean, lignitic in places
Gravel layer 1 66 - 67
Clay, sandy, stiff, dark gray, only occasional 49 67 -116
sand grains up to pebble sized, plastic (till)
Clay, very silty, gray, moderately plastic 5 116 -121
(lacustrine)
Sand, fine to coarse, dirty, poorly sorted, 63 121 -184
occasional silt layers
Sand, medium to coarse with some gravel 17 184 -201
Clay, sandy, silty, dark gray, some pebbles, 9 201 -210

stiff, plastic (till)
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Test Hole and Observation Well Record

Location: 133-47-20AAD, Use of well: Ppjezometer |

Ownt;l.; and number: SWC 11654 Principal aquifer: wahpeton Sand Plain

Depth drilled (ft.): 135 Altitude of land surface (ft., msl): 969.28 (S
Screened interval (ft.): 129-134 Lithologic log from: gwc

Casing diameter: 1.25" Comments: Middle well

Date completed: 9/5/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil _ 1 0- 1
Clay, sandy, yellow (till) | 15 1-16
Clay, sandy, gray (till) 7 16 - 23
Clay, silty, some sand?, piastic (lacustrine) - 8 23 - 31
Sand, fine to medium, clean 15 31 - 46
Sand, medium to coarse, clean, 1 foot gravel 20 46 - 66
at base
Clay, dark gray, sand sized particles 54 66 -120
Sand, fine to coarse, dirty, poorly sorted _ 15 120 -135
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Test Hole and Observation Well Record

Location: 133-47-20AAD,

Owner and number: SWC 11655 Principal aquifer:

Depth drilled (ft.): 60

Use of well: pjezometer

Screened interval (ft.): 54-59 Lithologic log from: swC  «_.:

Casing diameter: 2,00" Comments: West well

Date completed: 9/5/85

Lithologic Log
Unit description

Topsoil .
Clay, sandy, silty, yellow~brown, oxidized (till)
Clay, sandy, silty, gray (till)

Sand, fine to medium, clean

43

Thickness (ft.)

15
17
27

Altitude of land surface (ft., msl):

Wahpeton Shallow Sand

969.44 (s)

Depth (ft.)

16
33

l6
33
60



Test Hole and Observation Well Record

Location: 133-47-20ABAClL

Owner and number: SWC 11749 Principal aquifer:

Depth drilled (ft.): 273

Use of well: Piezometer

Screened interval (ft.): 265-270 Lithologic log from: gyc

Casing diameter: 3, 25"

Date completed: 3/11/86

Lithologic Log

Unit description

Topsoil
Clay, rocky (levee material)

Ciay, yellow brown, sandy, silty with gravel
(oxidized till)

Sand, fine to coarse with some gravel, angular to
subrounded, poorly sorted

Clay, silty, light gray (lacustrine)
Sand, fine to coarse, dirty

Clay, gray, sandy, silty (till)

Rock ‘

Clay, dark gray, firm, silty, occasional small
pekbles (tili?) ‘

Clay, light greenish gray, silty (lacustrine)
Clay, dark gray, stiff, silty, sandy (till)

Clay, lighter gray, softer, some silt (lacustrine)
Clay, dark gray, firm, silty (till?)

Sand, fine to medium, dirty

Clay

Sand, fine to medium, dirty, poorly sorted

Sand, medium to coarse, fairly well sorted

44

Comments: North well

Thickness (ft.)

28

N O HO NN O

10

10

20

i8
63

Altitude of land surface (ft., msl):

Wahpeton Buried Valley

974.01 (s;
Depth (ft.)
0 - 1
1- 8
8 - 36
36 - 39
39 - 44
44 - 46
46 - 48
48 - 49
" 49 - 56
56 - 66
66 - 71
71 - 81
81 -101
101 -104
104 -105
105 -i23
123 -196



Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, coarse to medium, some gravel 9 196 -205
Sand, coarse with gravel 26 205 -231
Sand and gravel, with some lignite 33 231 -264
Gravel, medium to coarse 5 264 -269
Gravel and rocks 2 269 -271
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Test Hole and Observation Well Record

Location: 133-47-20ABAC2 Use of well: Piezometer

Owner and number: gwc 11750 Principal aquifer: Wahpeton Sand Plain

Depth drilled (ft.): 325 Altitude of land surface (ft., msl): 974.06 (S)
Screened interval (ft.): 3118-123 Lithologic log from: SWC |

Casing diameter: 3 _ogw : Comments: Middle well

Date completed: 3/12/86

Lithologic Log

Unit description ‘ Thickness (ft.) Depth (ft.)
Fill material ) 8 0- 8
Clay, sandy, silty, yellow brown (oxidized till) i3 8 - 21
Clay, sandy, silty, gray (till) . 12 21 - 33
sand, fine to medium, well sorted 6 33 - 39
Clay ‘ 4 39 - 43
sand, fine to coarse, shale gravel 3 43 - 46
Clay, sandy, silty (till) 3 46 - 49
Clay, sandy, silty, green tinge, firm (till) 7 49 ~ 56
Clay, silty, gray bentonitic (lacustrine) 7 56 - 63
Clay, dark gray, firm occasional sand sized 33 63 - 96
particles (lacustrine looking tilil)
Sand, fine, dirty, very few returns until 4 96 -100
approximately 100
Sand, fine, fairly well sorted 25 100 -125
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Test Hole and Observation Well Record

Location:  333-47-20ABAC3
Owner and number: gwc 11751
Depth drilled (ft.): 2p
Screened interval (ft.): None
Casing diameter: None

Date completed: 3/12/86

Unit description

Fill material

Clay, yellow brown sandy, silty, oxidized (till)

Lost circulation

Use of well: mtesgt hole

Principal aquifer:

Altitude of land surface (ft., msl): 974 (T)

Lithologic log from: SWC

Comments:

Lithologic Log

47

Lost circulation

Thickness (ft.)

19

Depth (ft.)
0~ 1
1-20



Test Hole and Observation Well Record

Location: 3133-47-20ABAC4 Use of well:
Owner and number: SWC 11752

Depth drilled (ft.): sg

Principal aquifer:

Piezometer

Screened interval (ft.): 3g.48 Lithologic log from: gyc

Casing diameter: 2.00"

Date completed: 3/12/86

Lithologic Log

Unit description

Fill material

Clay, sandy, silty, yvellow brown (oxidized till)
Clay, sandy, silty, gray (till)

Clay, gray, laminated (lacustrine)

Sand, fine to medium

Sand, fine to coarse with gravel

Gravel, medium to coarse (put on rock bit)

Clay, dark with light streaks (iacustrine)

48

Comments: south well

Thickness (ft.)

1
20

N W W N WU,

Altitude of land surface (ft., msl):

Wahpeton Shallow Sand

973.99 (8)
Depth (ft.)
0- 1
1-21
21 - 29
29 - 34
34 - 36
36 - 45
45 - 48
48 - 50



Test Hole and Observation Well Record

Location: 133-47-~20ABB
Owner and number: swCc 3785

Depth drilled (ft.): 280

Use of well: Observation

Altitude of land surface (ft., msl)

Screened interval (ft.): 178-184 Lithologic log from: SwC

Casing diameter: 1,25" . Comments:

Date completed: 9/2/69

Lithologic Log
Unit description

Topsoil, sandy clay loam with rocks, black

Clay, silty and sandy with pebbles, yéllowish
gray, soft, slightly cohesive, oxidized
(till)

Gravel, fine and medium, brown, oxidized,
iron-stained, angular to subrounded

Clay, as above, with much medium to coarse,
iron-stained sand (till)

Sand, medium to coarse, tan, well-sorted,
generally subangular, mostly quartz and
limestone and dolomite

Silt, clayey with very fine sand in all
combinations, interbedded and laminated,
variegated grays to brownish black,
generally soft, slightly cohesive
and non- to very slightly plastic,
lacustrine, occasional coarse sand grain
and pebble, no shells

Clay, very silty, light olive gray, moderately
hard, brittle, very tight, calcareous,
greenish tint

Silt, light gray, calcareous, soft, slightly
cohesive

Clay, silty to sandy with occasional
coarse sand grains, dark olive gray to

dark brownish gray, slightly hard, brittle,

very tight (till?)

49

Northeast well

Thickness (ft.)

30

12

Principal aquifer: Wahpeton Buried Valley

964.64 (S)

Depth (ft.)

13

18

48

57

62

13

18

48

57

62

74



Unit description Thickness (ft.) Depth (ft.)

Sand, very fine to fine, light gray, loose, 190 74 -264
calcareous, gradually getting coarser with
depth, very coarse in last 20', generally
well-sorted and uniform, clean, no clay,
taking water, really nice

Shale, brownish black, hard, very tight, smooth, 16 264 -280
waxy, non-calcareous
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Test Hole and Observation Well Record

Location: 333-47-20ABBA1 Use of well:

Owner and number: gyc 11759 Principal aquifer:

Depth drilled (ft.): 277

Piezometer

Screened interval (ft.): 266-271 Lithologic log from: SWC

Casing diameter: 1.25" Comments: South well

Date completed: 3/25/86

Lithologic Log

Unit description

Fill material

Clay, sandy, siity, rocky, yelliow browh,
stiff, plastic (oxidized till)

Clay, sandy, silty, rocky, dark gray (fiil
material?) (Till)

Clay, sandy, silty, rocky, yellow brown, stiff,
plastic (oxidized till)

Sand, fine to coarse, dirty, poorly sorted, angular
to subrounded, cleaner and coarser with depth,
clay lens at 39-40'

Clay, 1light gray, sility with layers c¢f sand and
gravel (lacustrine)

Gravel, medium
Clay, silty, sandy, dark gray (tili)

Clay, silty, light gray, no plasticity, soft
(lacustrine)

Clay, silty, dark gray, stiff, some plasticity,
occasional sand grains (lacustrine till?)

Sand, fine to medium, poorly sorted, lots of fines
Sand, medium to coarse with gravel

Sand, coarse with medium to coarse gravel, gravel
and rocks from 269 to 277' , probably right
on top of bedrock

51

Thickness (ft.)

23

10

31

41
100
37

Altitude of land surface (ft., msl):

Wahpeton Buried Valley

975.36 (S)

Depth (ft.)

0- 1
1-10
10 - 13
13 - 21
21 - 44
44 - 50
50 - 51
51 - 61
61 - 68
68 - 99
99 -140
140 -240
240 -277



Test Hole and Observation Well Record

Location: 133-47-20ABBA2 Use of well:
Owner and number: SWC 11760

Depth drilled (ft.): 125

Piezometer

Screened interval (ft.): 118-123 Lithologic log from:

Casing diameter: j, 25" Comments: Middle well

Date completed: 3/25/86

Lithologic Log

Unit description

Fill material

Clay, sandy, silty, stiff, plastic, yellow-
brown (oxidized till)

Clay, sandy, silty, dark gray (probably fill
material) (till)

Clay, sandy, silty, rocky, yellow-brown, stiff,
plastic (oxidized till)

Sand, fine to coarse

Sand, coarse with gravel, some coal and shale
gravel

Gravel, medium to coarse, subangular to subrounded
Rock

Clay, sandy, silty, medium gray (till)

Rock

Clay, sandy, silty, medium gray (till)

Clay, silty, light gray, no plasticity, occasional
bentonite layer (lacustrine)

Sand, medium to coarse

Clay, sandy, silty, dark gray, some liight streaks,
stiff, slightly plastic, rocks at 84-85',
predominantly stiff, siity clay, with
occasional sand and pekble sized grains

sand, fine to coarse, turning to medium to coarse,
poorly sorted turning to moderately sorted

52

Thickness (ft.)

15

S NN =N

34

27

SWC

Altitude of land surface (ft., msl):

Principal aquifer: Wahpeton Sand Plain

975.56 (8)

Depth (ft.)

0
1

i0

13

21
36

43
50
51
53
54
59

63
64

98

- 1
- 10

- 13

- 21

- 36
- 43

- 50
- 51
= 53
- 54
= 59
- 63

- 64
- 98

-125



Test Hole and Observation Well Record

Location: 3133-47-20ABBA3 Use of well: Ppiezometer

Owner and number: gwc 11761 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 55 Altitude of land surface (ft., msl): 976.07 (S)
Screened interval (ft.): 43-53 Lithologic log from: gyc

Casing diameter: 2_oQ" Comments: North well

Date completed: 3/25/86

Lithologic Log

Unit description ' Thickness (ft.) Depth (ft,)

Fill material ' 1 - 1

Clay, sandy, silty, yellow-brown (gray'10—13') 20 1-21
plastic, stiff (oxidized till)

Sand, fine to coarse . 15 21 - 36

Sand, coarse with some gravel 14 36 - 50

Clay, very sandy, silty, light gray (tiil) 5 50 - 55

53



Test Hole and Observation Well Record

Location: 3133-47-20ABCAl Use of well: Piezometer

Owner and number: SWC 11756 Principal aquifer:

Depth drilled (ft.): 80

Screened interval (ft.): 50-60 Lithologic log from: SWC

Casing diameter: 2.00" Comments:

Date completed: 3/18/86

Lithologic Log

Unit description

Fill material, dark clay
Fill material, rock

Clay, yellow brown, sandy, silty, stiff,
plastic (oxidized till)

Sand, fine to medium, some gravel, oxidized,
subangular '

Clay, silty, soft

Gravel, fine to mediun, angular to subrounded,
clean

cilay, sandy, silty, dark gray, stiff (till)

54

North well

Thickness (ft.)

i
i
14

38

i1

Altitude of land surface (ft., msl}):

Wahpeton Shallow Sand

974.66 (S)

Depth (ft.)

0
1
2

16

54
63

74

- X
- 2
- 16

- 54

- 63
- 74

- 80



Test Hole and Observation Well Record

Location: 133-47-20ABCA2

Owner and number: gwc 11757 Principal aquifer:

Depth drilled (ft.): 124

Use of well: Piezometer

Screened interval (ft.): 118-122 Lithologic log from: SWC

Casing diameter: 3, 25"

Date completed: 3/18/86

Lithologic Log

Unit description

Fill material

Clay, sandy, silty, yellow brown, plasfic,
stiff (oxidized till)

Sand, medium to coarse with cravel, oxidized,
angular to subrounded

sand, coarse with fine to medium gravel (lignitic‘
45'-53")

Gravel, medium to coarse, rocks from 64 - 74
Clay, sandy, silty, dark gray

Sand, fine to medium

Clay, silty, soft, medium gray

Clay and sand interbedded

Rock, big tough one, put on rock bit then replaced
with second rock bit, finally a third bit

Sand, medium with fine to coarse sand, dirty

55

Comments: Middle well

Thickness (ft.)

1
16

14
25

18
28

4
1
3
2

12

Altitude of land surface (ft., msl):

Wahpeton Sand Plain

974.45 (S)

Depth (ft.)

0]
1

17

31

56
74
102
106
107
110

112

- 1
- 17

- 31

- 56

- 74
-102
-106
-107
-110
-112

-124



Test Hole and Observation Well Record

Location: 133-47-20ABCA3

Owner and number: gSwC 11758
Depth drilled (ft.): 280
Screened inferval (ft.): 973-278
Casing diameter: 1, 25"

Date completed: 3/24/86

Use of well: piezometer

Principal aquifer:

Altitude of land surface (ft., msl):

Lithologic log from: gwc

Comments:

Lithologic Log

Unit description

Fill material

Clay, sandy, silty, yellow-brown, plastic,

stiff (oxidized till)

Sand, coarse, with gravel, angular to subrounded,

oxidized

Sand and gravel

Gravel, with sand (rocks from 66-71)
Clay, sandy, silty, dark gray, plastic
Silt, light gray, slightly cohesive

Sand, fine grained

Clay, silty (lacustrine)

Sand, medium to coarse with gravel

Sand and gravel
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South well

Thickness (ft.)

1
16

14

22
18
30
2

6

2
56
113

Wahpeton Buried Valley

974.76 (8)

Depth (ft.)

0
1

17

31
53
71
101
103
109
111
167

-101
-103
-109
-111
-167
-280



Test Hole and Observation Well Record

Location: ]133-47-20ABD Use of well: Municipal

Owner and number: Wahpeton #2 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 300 Altitude of land surface (ft., msl): 970 (T)
Screened interval (ft.): 240-300 Lithologic log from: Ervin Drillers

Casing diameter: 312" Comments: City well #2

Date completed: 7/18/73

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil ) 2 0- 2
Yellow clay - 17 2 - 19
Gray clay 18 19 - 37
sand, fine 6 37 - 43
Gray clay (hard) ‘ 49 43 - 92
Gray clay (soft) 3 92 - 95
Sand (medium) 26 95 -121
Gray clay 3 121 -124

Sand (medium) : ' 176 124 -300
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Test Hole and Obsgervation Well Record

Location: 133-47-20ABDAC;

Owner and number: MDFC 8

Depth drilled (ft.): 302
Screened interval (ft.): 175-275
Casing diameter: 12"

Date completed: 9/22/86

Use of well: Industrial supply

Principal aquifer:

Wahpeton Buried Valley

Altitude of land surface (ft., msl):

Lithologic log from:

Comments:

Lithologic Log

Unit description

Topsoil

Clay, silty, brown
Sand, brown

Clay, brown

Clay, blue

Clay, sandy, blue
Sand, gray

Sand and gravel
Clay, blue

Rock, red

Gravel, brown
Rock, white

Sand, gray

Sand, gray

Sand with lenses of clay, gray

Sand, gray

Thickness (ft.)

58

ot NN 0

16
44
11
29

41
112

18

116 -
117 -
118 -
126 -
127 ~
le8 -
280 -
284 -

973.54 (8)

(ft.)

11
16
32
76
87
116
117
118
126
127
le8
280
284
302



Test Hole and Observation Well Record

Location: 133-47-20ABDA;

Owner and number: MDFC 7

Depth drilled (ft.): 272
Screened interval (ft.): 267-272
Casing diameter: 2.00"

Date completed: 9/4/86

Use of well: Observation

Principal aquifer: Wahpeton Buried Valley

Altitude of land surface (ft., msl):

Lithologic log from: LTP

Comments:

Lithologic Log

Unit description

Fill, brown

Clay, brown

Sand

Clay, sandy, gray
Sand, gray

Sand

Sand

Sand

Thickness (ft.)

27
28
53
30
60
47
25

59

971.28 (S)

Depth (ft.)

0

2
29
57
110
140
200
247

2
29
57

110
140
200
247
272



Test Hole and Observation Well Record

Location: 133-47-20ABDB; Use of well: Piezometer

Owner and number: SWC 11705 Principal aquifer:

Depth drilled (ft.): 124

Screened interval (ft.): 31315-120 Lithologic log from: SWC

Casing diameter: 1.25" Comments:

Date completed: 10/16/85

Lithologic Log
Unit description

Fill
Topsoil, black, silty

Clay, yellowish orange, silty, pebbly,
soft, oxidized (till)

8ilt, gray, slightly clayey
Clay, silty, sandy, pebbly, oxidized (till)

Sand, medium to very coarse, predominantly very
coarse, angular to rounded, predominantly
subrounded, quartz and carbonates, becomes
gravelly at 26', taking water

Gravel, very coarse sand to gravel %" diameter,
predominantly gravel to 1/8" diameter,

North well

Thickness (ft.)

g8

angular to rounded, predominantly subrounded,

taking water, predominantly quartz and
carbonates, much coarser about 89'

60

Wahpeton Shallow Sand

Altitude of land surface (ft., msl): 972.0L(s)

Depth (ft.)
0 - 4
4 - 6
6 - 12
12 - 15
15 - 18
18 - 26
26 -124



Test Hole and Observation Well Record

Location: 133-47-20ABDB, Use of well: piezometer

Owner and number: SWC 11706 Principal aquifer: wahpeton Buried valley
Depth drilled (ft.): 280 Altitude of land surface (ft., msl}): 972.14 (s)
Screened interval (ft.): 248-253 Lithologic log from: SWC

Casing diameter: 1,25" Comments: Middle well

Date completed: 10/21/85

Lithologic Log

. i . h (ft.
Unit description Thickness {(ft.) Depth ( )
Fill 5 0~- 5
Clay, yellowish orange, silty, pebbly, soft (till) 13 5 - 18
Sand, medium to very coarse, predominantly very 8 " 18 - 26

coarse, angular to rounded, predominantly
subrounded, quartz, carbonates, shale,
oxidized to about: 30', below 26°' becomes
gravelly

Gravel, very coarse to gravel %" diameter; 95 26 -121
predominantly gravel to %" diameter,
subrounded, predominantly shale and
carbonates, appears coarser below 80',
real coarse at 110', rounded shale and
carbonates 1%+ diameter

Clay, dark gray 1 121 -122
Gravel, as above 6 122 -128
Clay, no cuttings, dark gray, waxy 2 128 -130
Sand, all suspended in mud, appears to be 150 130 -280

very coarse sand, equal proportion quartz,
shale and carbonates, angular to rounded,
predominantly subangular to subrounded;
tremendously coarse gravel in places from
130'to 150!

6l



Test Hole and Observation Well Record

Location: 133-47-20ABDB, Use of well: pjezometer

Owner and number: SWC 11707 Principal aquifer: wanhpeton Shallow Sand

Depth drilled (£ft.): 55 Altitude of land surface (ft., msl): 972.15 (8)
Screened interval (ft.): 45-50 Lithologic log from: SWC

Casing diameter: 2, 00" Comments: South well

Date completed: 10/22/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.) .
Topsoil 1 0- 1
Clay, oxidized, yellowish (till) , 17 1 -18
Sand, coarse 8 18 - 26
Sand and gravel, coarse 29 26 - 55
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Test Hole and Observation Well Record

Location: 133-47-20ABDB4 Use of well: pjezometer

Owner and number: gwc 11753 Principal aquifer:

Depth drilled (ft.): 280
Screened interval (ft.): 573.37g Lithologic
Casing diameter: 1, 25" Comments:

Date completed: 3/13/86

Lithologic Log

Unit description

Fill material ]
Clay, sandy, silty, yellow brown (oxidized till)

Sand, medium to coarse with gravel, predominantly
shale gravel, coal at 45!

Sand, coarse, with gravel, turning to gravel
with sand with depth .

Clay, silty, slightly plastic
Gravel, medium to coarse

Clay, dark gray, stiff, occasional sand grains
(lacustrine till?)

Clay, some silty, some sandy, interbedded
Sand, medium to coarse

Gravel, with sand

63

log from: gyc

North well

Thickness (ft.)

20
24

30

28

24
139

Altitude of land surface (ft., msl):

Wahpeton Buried Valley

975.21 (8)
Depth (ft.)
0- 1
1 - 21
21 - 45
45 - 75
75 - 76
76 - 80
80 -108
108 ~-117
117 -141
141 -280



Test Hole and Observation Well Record

Location: 133-47-20ABDBS Use of well: Piezometer

Owner and number: SWC 11754 Principal aquifer: Wahpeton Sand Plain

Depth drilled (ft.)}: 120 Altitude of land surface (ft., msl): 975.02 (8)
Screened interval (ft.): 108-113 Lithologic log from: gwC

Casing diameter: 31,25" Comments: Middle well

Date completed: 3/13/86

Lithologic Log

Unit description ' Thickness (ft.) Depth (ft.)
Fill material 1 0 - 1
Clay, sandy, silty, yellow—brown-(oxidized till) 19 1 -20
Sand, coarse to medium with gravel 14 20 - 34
Sand and gravel 47 34 - 81
Clay, dark gray, stiff, occasional sand sized grains 25 81 -106
Sand, medium to coarse (118-120' is coarse with 14 106 -120
gravel)
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Test Hole and Observation Well Record

Location: 133-47-20ABDB6 Use of well: piezometer

Owner and number: SWC 11755 Principal aquifer: Wahpeton Shallow Sand

Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 975.06 (S)
Screened interval (ft.): 5g-55 Lithologic log from: SWC

Casing diameter: 3 _gov Comments: South well

Date completed: 3/14/86

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fill material 1 0- 1
Clay, sandy, silty, yellow-brown (oxidized till) 19 1 - 20
Gravel, medium to coarse (oxidized) 16 20 - 36
24 36 - 60

Gravel, coarse
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Test Hole and

Location: 133-47-20ABDBy

Owner and number: MDFPC 12-D

Depth drilled (ft.): 120

Screened interval (ft.): 95-115

Casing diameter: 12.0"

Date completed: 8/26/86

Unit description

Sand, Brown

Clay and sand, brown

Clay ahd sand, brown

Clay, brown

Ssand and gravel, took water
Sand and gravel, took water
Gravel and rock

Clay, sandy, gray

Gravel

Clay, sandy, gray

Use of well:

Observation Well Record

Industrial supply

Principal aquifer: Wahpeton shallow Sand

Altitude of land surface (ft., msl):

Lithologic log from: rLTp

Comments:

Lithologic Log
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Thickness (ft.)

O b W

70
23

N NN

971.84 (s)

Depth (ft.)

0- 4
4 - 7
7 - 11
11 - 20
20- - 90
30 -113
113 -115
115 -117
117 -118
118 -120



Test Hole and Observation Well Record

Location: 133-47-20ABDBA;

Owner and number: MDFC 10-A
Depth drilled (ft.): 62
Screened interval (ft.): 55-60
Casing diameter: 2.00"

Date completed: 8/26/86

Unit description

Topsoil
Clay, sandy, brown
Sand, dirty with clay

Sand and gravel, took water

Use of well: Piezometer

Principal aquifer:

Altitude of land surface (ft., msl):

Lithologic log from: LTP

Comments:

Lithologic Log
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Thickness (ft.)

16

42

Wahpeton Shallow Sand

972.24 (8)
Depth (ft.)
0 2
2 18
18 20
20 62



Test Hole and Observation Well Record

Location: 133-47-20ABDBA, Use of well: Piezometer

Owner and number: MDFC 10-B Principal aquifer: wahpeton Shallow Sand

Depth drilled (ft.): 120 Altitude of land surface (ft., msl): 972,20 (s)
Screened interval (ft.): 114-119 Lithologic log from: 1Tp

Casing diameter: 2.00" Comments:

Date completed: 8/27/86

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 2 0- 2
Clay, sandy, brown 20 2 - 22
Sand and gravel, took water 97 22 =119
Clay, sandy, dark gray 1 119 -120
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Test Hole and Observation Well Record

Location: 133-47-20ABDBA3

Owner and number: MDFC 10-C
Depth drilled (ft.): 120.5
Screened interval (ft.): 115-120
Casing diameter: 2.00"

Date completed: 8/29/86

Use of well: Piezometer

Principal aquifer:

Wahpeton Shallow Sand

Altitude of land surface (ft., msl):

Lithologic log from: LTP

Comments:

Lithologic Log

Unit description

Topsoil

Clay, sandy, brown
Sand and gravel, brown
Gravel, very coarse

Clay, sandy with cobbles, blue

Thickness (ft.)

69

18

88

13
0.5

971.70 (S)

Depth (ft.)

0

1
19
107
120

19
107
120
120.5



Test Hole and Observation Well Record

Location: 133-47-20 ABDBD1

Owner and number: MDFC 9-A

Depth drilled (ft.): 122
Screened interval (ft.)}: 114-119
Casing diameter: 2.00"

Date completed: 8/28/86

Use of well:

Principal aquifer:

Piezometer

Altitude of land surface (ft., msl):

Lithologic log from: LTP

Comments:

Lithologic Log

Unit description

Sand and fill, brown

Clay, brown

Sand, brown

Clay, gray

Sand and gravel

Sand, fine and dirty

Clay, sandy, gray

Sand and clay lenses, gray
Sand and gravel

Clay, sandy, gray

Sand and gravel drilled good
Sand and gravel and rock, drilled poor
Rock, white

Gravel and rock
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Thickness (ft.)

1.5
23.5

13
13

Wahpeton Shallow Sand

972/26 (S,
Depth (ft.)
0 - 2
2 - 18
18 - 22
22 - 24
24 - 52
52 - 58
58 - 60
60 - 61.5
61.5 -85
85 - 87
87 - 100
100 - 113
113 - 114
114 - 122



.Test Hole and Observation Well Record

Location: 133-47-20AEDBD2 Use of well: Piezometer

Owner and number: MDFC 9~B Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 972.14 (8)
Screened interval (ft.): 53-58 Lithologic log from: LTP

Casing diameter: 2.00" Comments:

Date completed: 8/29/86

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand and fill, brown 2 0 - 2
Clay, brown s 16 2 - 18
Sand, brown 4 18 - 22
Sand and gravel, gray 2 22 - 24
Sand 34 24 - 58
Clay, gray 2 58 - 60
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Test Hole and Observation Well Record

Location: 133-47-20ABDC; Use of well: pjezometer

Oowner and number: SWC 11698 Principal aquifer: wahpeton Buried Valley
Depth drilled (ft.): 286 Altitude of land surface (ft., msl): 983.28 (S)
Screened interval (ft.): 278-283 Lithologic log from: SWC

Casing diameter: 1,25" Comments: North well

Date completed: 10/10/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Fill, levee material, clay and rocks 12 o0 - 12

Clay, sandy, silty, yellow-brown, oxidized (till) 16 12 - 28

Clay, sandy, silty, gray (till) 1 28 - 29

Sand, medium to coarse, fairly clean with some 11 29 - 40
fine material

Silt, clayey, gray, slightly plastic, not many 5 40 - 45
returns (lacustrine)

Sand, medium, fairly well sorted, clean, some 9 45 - 54
lignite

Silt, very few returns (lacustrine) 3 54 - 57

Sand, medium to fine 20 57 - 77

Clay, gray, stiff, silty, no sand, slightly plastic, 6 77 - 83
drills hard (lacustrine)

Silt, very fine, clayey, gray (lacustrine) 6 83 - 89

Clay, dark gray, very stiff, occasional small 20 89 - 109
pebbles (till?, fluvial?)

Clay, sandy, silty, gray (till) 6 109 - 115

Sand, fine, poorly sorted 7 115 -~ 122

Clay, sandy, silty 5 122 - 127

Sand, medium to coarse, becoming coarser with depth 35 127 - 162

Gravel, fine to medium with sand, less sand, more 124 ' l62 -~ 286
gravel with depth; 2 bags of bentonite at
240'~ 260"
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Test Hole and Observation Well Record

Location: 133-47-20ABDC,

owner and number: SwWwC 11699
Depth drilled (ft.): 135
Screened interval (ft.): 128-133
Casing diameter: 1,25"

Date completed: 10/10/85

Use of well:

Principal aquifer:

Altitude of land surface (ft., msl):

Piezometer

Lithologic log from: SWC

Comments: Middle well

Lithologic Log

Unit description

Fill material (levee)

Clay, sandy, silty, yellow-brown, oxidized (till)

Sand, medium, lignitic, oxidized

Clay, sandy, silty, yellow (till)

Clay, sandy, silty, gray (till)

Clay, light gray, very soft, very plastic

Sand, medium to coarse

Rock and gravel

Clay, dark gray, silty, occasional sand sized
particles (looks lacustrine with some pebbles)
becomes more plastic with depth (till)

Sand, fine, not much return
Silt, slightly plastic

Sand, fine, very little return
Ssilt, very little return

Sand, fine, medium to coarse

73

Thickness (ft.)

11
15
1
2
17
10
17
2
38

W o W N W;

Wahpeton Sand Plain

983.40 (S)

Depth (ft.)

0]
11
26
27
29
46
56
73
75

113
118
120
123
127

- 11
- 26
= 27
- 29
- 46
~ 56
- 73
- 75
-113

-118
-120
~123
~127
-135



Test Hole and Observation Well Record

Location: 133-47-20ABDCj

Owner and number: SWC 11700
pepth drilled (ft.): 75
Screened interval (ft.): 67-72
Casing diameter: 2.00"

Date completed: 10/11/85

Unit description

Use of well: pjiezometer

Principal aquifer:

Altitude of land surface (ft., msl):

Lithologic log from: gwC

Comments:

Lithologic Log

South well

Thickness (ft.)

Fill material _ 12

Clay, sandy, silty, yellow brown, oxidized (till) 17

Sand, medium, oxidized 2

Clay, sandy, silty, yellow brown (till) 6

Sand, medium to coarse, some fine sand, moderately 35
to poorly sorted

Clay, gray, stiff, silty, no sand (lacustrine) 3

74

Wahpeton Shallow Sand

983.26 (8)
Depth (ft.)
0 12
12 29
29 31
31 37
37 - 72
72 75



Test Hole and Observation Well Record

Location: 133-47-20ABDDAB Use of well: Piezometer

Oowner and number: MDFC 6 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 272 Altitude of land surface (ft., msl): 971.16 (S)
Screened interval (ft.): 265-270 Lithologic log from: 1TP

Casing diameter: 2.00" Comments:

Date completed: 9/9/86

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fill, brown ' 2 0 - 2
Clay, brown ' 15 2 - 17
Clay, blue 11 17 - 28
Sand, fine with coal, gray 56 28 - 84
Clay, sandy, gray 5 84 - 89
Sand 16 89 - 105
Sand and gravel 7 105 - 112
Clay, sandy, gray 15 112 - 127
Sand 50 127 - 177
Sand 95 177 - 272
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Test Hole and Observation Well Record

Location: 133-47-20ABDDA, Use of well: gpservation

Owner and number: SWC CST Principal aquifer: None

Depth drilled (ft.): 12 Altitude of land surface (ft., msl): 970.24 (S)
Screened interval (ft.): 9-12 Lithologic log from: S8SwWC

Casing diameter: 1.25" Comments: Installed using a backhoe

Date completed: 8/22/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay, rocky, sandy, silty (till and fill) 9 0- 9
Sand, interspersed with other material (sand bed 2 9 -11

for pipeline)
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Test Hole and Observation Well Record

Location: 133-47-20ABDDAj Use of well: Piezometer

Owner and number: SWC 11645 Principal aquifer: wWahpeton Buried Valley
Depth drilled (ft.): 280 Altitude of land surface (ft., msl): 970.01 (S)
Screened interval (ft.): 268-273 Lithologic log from: SWC

Casing diameter: 31.,25" Comments: Southwest well

Date completed: 8/27/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil _ 1 o- 1
Clay, sandy, silty, yellow-brown, oxidized (till) 12 1-13
Clay, gray, sandy, silty (till) 19 13 - 32
Sand, fine to coarse, poorly sorted, angular to 12 32 - 44
subrounded, lignitic
Silt, clayey, gray, few returns 3 44 - 47
Clay, silty, sandy, gray, a few small pebbles, 14 47 - 61
stiff, but fairly easy drilling (lacustrine?)
(till?)
Clay, very silty, gray, a few small sand grains 15 61 - 76
(lacustrine clay)
Silt and clay, interbedded, silty clays, clayey silts 6 76 - 82
(lacustrine)
Clay, gray, silty, a little stiffer (lacustrine) 4 82 - 86
Clay, dark gray, silty, sandy, very stiff, looks 24 86 -110

a little like lacustrine clay, a little like
till; has gravel sized material in it (till?)

Sand, fine to coarse with gravel and silt, very 42 110 -152
dirty, very poorly sorted, angular to
subrounded

Sand, medium to coarse, some gravel, angular to 32 152 -184
subrounded

Sand, coarse with medium gravel 96 184 -280
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Test Hole and Observation Well Record

Location: 133-47-20ABDDA,4 Use of well:
Owner and number: SWC 11646

Depth drilled (ft.): 190

Piezometer

Screened interval (ft.): 178-183 Lithologic log from: SWC

Casing diameter: 1,25" Comments: Northwest well

Date completed: 8/29/85

Lithologic Log
Unit description

Topsoil

Clay, sandy, silty, yellow brown, oxidized (till)
Clay, gray, sandy, silty, plastic (till)

Silt, clayey, somewhat plastic

Sand, fine to coarse, poorly sorted, lignitic
Gravel, medium, particles angular to subrounded

Clay, sandy, silty, fairly stiff, somewhat
plastic (till)

Clay, very silty, gray, occasional small sand
grains (lacustrine clay)

Clay, dark gray, stiff, silty, occasional sand
grains (till?)

Sand, fine to coarse, dirty, poorly sorted silty
clay lenses at 112-113 and 116-117

Sand, medium to coarse, some gravel, dirty, poorly
sorted
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Thickness (ft.)

14
11

14

12

26

22

23

58

Principal aquifer: wahpeton Buried Valley

Altitude of land surface (ft., msl): 970.25 (S}

Depth (ft.)

15
26
32
46
49

61

87

109

132

~109

=132

-190



Test Hole and Observation Well Record

Location: 133-47-20ABDDAs

owner and number: gwc 11647

Depth drilled (ft.): 120

Screened interval (ft.):

Casing diameter: 1.25"

Date completed: 8/29/85

113-118

Use of well:
Principal aquifer:

Altitude of land surface (ft., msl):

Piezometer

Lithologic log from: SWC

Comments:

Lithologic Log

Unit description

Southeast well

Thickness (ft.)

Topsoil _ 1
Clay, sandy, silty, yellow-brown, oxidized (till) 12
Clay, sandy, silty, gray, plastic (till) 10
Sand, fine to coarse, poorly sorted, predominantly 20
fine
Sand, clayey with some gravel 6
Clay, silty, sandy,>stiff (till) 18
Clay, silty, sandy (lacustrine) 20
Clay, sandy, silty, dark gray 23
Sand, fine to medium, dirty, poorly sorted 10
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Wahpeton Sand Plain

969.90 (s)
Depth (ft.)
o0- 1
1-13
13 - 23
23 - 43
43 - 49
49 - 67
67 - 87
87 -110

110 -120



Test Hole and Observation Well Record

Location: 133-47-20ABDDAg Use of well: piezometer

owner and number: SWC 11648 Principal aquifer: wahpeton Shallow Sand

Depth drilled (ft.): 47 Altitude of land surface (ft., msl): 969.93 (S)
Screened interval (ft.): 36-41 Lithologic log from: SWC

Casing diameter: 2.00" Comments: Northeast well

Date completed: 8/30/85

Lithologic Log

Unit description ' Thickness (ft.) Depth (ft.)

Topsoil _ 1 0o- 1

Clay, sandy, silty, yellow-brown, plasfic 12 1 - 13
{gravel at 11-13) (till)

Clay, sandy, silty, gray, plastic (till) 19 13 - 32

Sand, fine to coarse, with lignite, 12 32 - 44

predominantly fine grained

Clay, silty, gray 3 44 - 47
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Test Hole and Observation Well Record

Location: ]33-47-20ABDDA-

Owner and number: gwc 11656

Depth drilled (ft.): 280 Altitude of land surface (ft., msl): 970.00 (S)
Screened interval (ft.): 269-274 Lithologic log from: SWC
Casing diameter: 1.25" Comments: East well
Date completed: 9/6/85
Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil . 1 0- 1
Clay, sandy, silty, yellow-brown (till) 12 1-13
Clay, sandy, silty, gray (till) 8 13 - 21
Clay, silty, gray, no sand (lacustrine) 7 21 - 28
Sand, fine to coarse, fairly clean 24 28 - 52
Sand, fine to coarse, lignitic 8 52 - 60
Clay, silty, gray, very occasional pebbles, 29 60 - 89

gets stiffer at 72' (lacustrine)
Clay, silty, some pebbles and small sand grains, 20 89 -109

stiff. Looks a lot like above clay, except

more sand grains interspersed and stiffer

(till)
Sand, fine to coarse, predominantly medium 40 109 -149
Sand, fine to coarse, some gravel 20 149 -169
Sand, medium to coarse with gravel 18 169 -187
Sand, coarse with gravel 22 187 -209
Sand and gravel 71 209 -280
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Use of well:

Principal aquifer:

Observation

Wahpeton Buried Valley



Location: 133-47-20ABDDAS
Owner and number: SWC 11657

Depth drilled (ft.}: 120

Test Hole and Observation Well Record

Use of well: Observation

Screened interval (ft.): 112-117 Lithologic log from: SWC

Casing diameter: 1.25" Comments:

Date completed: 9/6/85

Lithologic Log

Unit description

Topsoil

Clay,
Clay,
Clay,
sand,
Clay,
Clay,
Sand,

sandy, silty, yellow, oxidized (till)
sandy, silty, gray (till)

silty (lacustrine)

fine to coarse, lignitic bottom 5'
silty, no sand, gravel layef at 61-62
silty, occasional pebbles (till ?)

fine to coarse
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Middle well

Thickness (ft.)

11
11

25
26
30
10

Altitude of land surface (ft., msl):

Principal aquifer: Wahpeton Sand Plain

970.18 (S)

Depth (ft.)

0- 1

1 - 12

12 - 23

23 - 29

29 - 54

54 - 80

80 -110
110 -120



Test Hole and Observation Well Record

Location: 3133-47-20ABDDA9 Use of well: oObservation

Owner and number: SgSwWwC 11658 Principal aquifer: wahpeton Shallow S
Depth drilled (ft.): g0 Altitude of land surface (ft., msl):
Screened interval (ft.): 50-55 Lithologic log from: SWC

Casing diameter: 2.00" Comments: West well

Date completed: 9/6/85

Lithologic Log

Unit description

Topsoil

Clay, sandy, silty yellow-brown,
oxidized (till)

Clay, sandy, silty, gray (till)
Clay, silty, no sand
sand, fine to coarse with gravel

Clay, sandy, silty, layers of sand (till)

83

Thickness (ft.) Depth
1 0 -

16 1-

6 17 -

6 23 -

28 29 -

3 57 -

and

970.12 (S)

(ft.)

17

23
29
57
60



Test Hole and Observation Well Record

Location: 133-47-20ABDDBL Use of well: piezometer

Owner and number: SWC 11642 Principal aquifer: wWahpeton Buried Valley

Depth drilled (ft.): 280 Altitude of land surface (ft., msl): 971.06 (S)

Screened interval (ft.}: 260-265 Lithologic log from: gwC

Casing diameter: 3. 25" Comments: South well

Date completed: g/27/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Topsoil . 1 0~ 1

Clay, silty, sandy, yellow, plastic, étiff, 15 1 -16
many pebbles (till)

Clay, silty, no sand, yellow-brown, slightly 5 16 - 21
plastic, soft (lacustrine)

Gravel 1 21 - 22

sand, fine, medium to coarse, silt and clay 10 22 -~ 32
lenses

Sand, fine, medium to coarse, subangular to 14 32 - 46
subrounded

Siit, gray, slightly plastic, very few i8 46 - 64
returns (lacustrine)

Sand, medium to coarse, subangular to subrounded, 6 64 - 70
poorly sorted, with a lot of gravel

Clay, dark gray, silty, sandy, very stiff, 32 70 -102
moderately plastic (till)

Clay, gray, silty, very sandy, some gravel, softer 9 102 -111

Sand, fine, some medium size, some silt, returns 30 ii1 -141
came slow

Sand, medium to coarse, some gravel 42 141 -183

Gravel, subangular to subrounded, some sand, 97 183 -280

poorly sorted
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Test Hole and Observation Well Record

Location: 133-47-20ARDDB2 Use of well: Piezometer

Owner and number: SWC 11643 Principal aquifer: Wahpeton Sand Plain

Depth drilled (ft.): 125 Altitude of land surface (ft., msl): 971.06 (S)
Screened interval (ft.): 114~119 Lithologic log from: SWC

Casing diameter: 31,25" Comments: Middle well

Date completed: 8/28/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Topsoil ' 1 0-1

Clay, silty, sandy, with pebbles, yeliow, 16 1 - 17
oxidized (till)

Clay, silty, yellow brown, soft, slightly 4 17 - 21
plastic (lacustrine)

Sand, fine to coarse, poorly sorted, yellow 11 : 21 - 32

Sand, fine to coarse, poorly sorted, gray 4 32 - 36

Clay, gray, very soft, a little silt, plastic 3 36 - 39

Sand, fine to medium (predominantly fine), 27 39 - 66
very poorly sorted, some lignite

Gravel, poorly sorted 4 66 - 70

Clay, dark gray, silty, some sand, very stiff i4 70 - 84
(till)

Clay, dark gray, no silt or sand, very stiff, 5 -84 - 89
layered (lacustrine)

Clay, dark gray, silty, sandy, very stiff (till) 23 89 -112

sand, gray, fine (some medium sized grains) i3 112 -125
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Test Hole and Observation Well Record

Location: 133-47-20ABDDB3 Use of well: Piezometer

Owner and number: SWC 11644 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 50 Altitude of land surface (ft., msl):970.95 (S)
Screened interval (ft.): 36-41 Lithologic log from: SWC

Casing diameter: 2,00" Comments: North well

Date completed: 8/28/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Topsoil ‘ i 0 - 1

Clay, sandy, silty, yellow brown oxidized 16 i1-17
(tiil)

Sand, poorly sorted, yellow brown, oxidized 10 17 - 27

Ciay, silty, dark gray 4 27 - 31

Sand, fine to coarse, poorly sorted, 10 31 - 41

predominantly fine grained

Silt, few returns, mostly washed out 9 41 - 50

86



Test Hole and Observation Well Record

Location: 133-47-20ABDDD Use of well: Observation
Owner and number: SWC MST Principal aquifer: None
Depth drilled (ft.): 9.6 Altitude of land surface (ft., msl): 970.47 (S)

Screened interval (ft.): 7.2 - 9.6 Lithologic log from: gyc
Casing diameter: 31, 25" Comments: Installed using a backhoe

Date completed: 8/22/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay, rocky, sandy, silty (till and £fill) 9 0o -
Sand, minor amounts with other f£ill material 0.5 9 - 9.5

(sand bed for pipeline)
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Test Hole and Observation Well Record

Location: j33-47-20ACC1 Use of well: observation

Owner and number: gwc 3783 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 265 Altitude of land surface (ft., msl): 968.4 (§)
Screened interval (ft.): 238 - 244 Lithologic log from: SWC

Casing diameter: 1,25" Comments: Destroyed

Date completed: 8/28/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, pebbly loam, black _ 2 0 - 2
sand, fine, clayey, yellowish gray, sdft, 4 2 - 6

loose, dry

Ssand, medium and coarse with some fine gravel, 8 6 - 14
brown, oxidized, subangular to subrounded,
poorly to moderately sorted

Clay, silty and sandy with pebbles, moderately 6 14 - 20
olive brown to light olive gray, soft
to moderately soft, cohesive, moderately
plastic, oxidized (till)

Clay, olive gray to dark olive gray, moderately- 6 20 - 26
soft, cohesive, plastic, smooth,
sticky ’

Clay, silt and clayey fine sand, interbedded, 36 26 - 62

various shades of gray with greenish gray
and brownish black, soft, loose to slightly
cohesive, nonplastic

Clay, silty with sand grains, pebbles and i8 62 - 80
occasional cobbles, dark brownish gray,
slightly hard, brittle, tight (till)

Clay, sandy with pebbles, light olive gray, _ 20 80 -100
moderately soft, slightly cohesive to
slightly crumbly, chunky (till)

Silt, light olive gray, soft, slightly friable 3 100 -103

Clay, olive gray to dark gray, moderately soft, 4 103 -107
cohesive, plastic, smooth
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Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Silt, clayey, light olive gray, soft, slightly 9 107 -11e
cohesive, nonplastic, calcareous

Sand, medium, light gray, loose, clean, 5 116 -121
subrounded, sorted, some coarse

Clay, very sandy with pebbles, light olive gray 21 121 -142
to olive gray, very slightly friable (till)

Sand, fine and medium, light gray, moderately 16 142 -158
well-sorted, subrounded, interbedded
with sandy till as above

Clay, black, moderately soft, crumbly, 'caving 3 158 -161
clay', smooth, waxy

Silt, clayey to sandy with pebbles and occasional 20 161 -181
cobblies, light olive gray to olive gray,
moderately soft, slightly crumbly, drills
tight (till)

S8ilt and very fine to fine sand, light gray, 26 181 -207
compacted, drills tight, predominantly
quartz with limestone-dolomite and shale,
calcareous

Sand, fine and medium, light gray, well-sorted 49 207 -256
and uniform, appears clean but drills
tight in spots, calcareous

Clay, drills tight and rocky (till?) 8 256 -264

Boulder, black and white diorite, very hard 1 264 -265
{didn't get through it)
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Test Hole and Observation Well Record

Location: 133-47-20ACC3

Owner and number: gwC 9440
Depth drilled (ft.): 40
Screened interval (ft.): 23-26
Casing diameter: j, 25!

Date completed: 9/4/75

Lithologic Log
Unit description

Clay, sandy, silty, pebbly, with shale
pebbles, moderate yellowish brown,
moderately tight, cohesive, very
slightly plastic, small (6-inch)
interbedded lenses of sand (till)

Clay, as above, medium dark to olive gray

Sand, very fine to coarse, predominantly
medium, subangular to subrounded,
75% quartz, 15% carbonates, 10% shale
and igneous, well sorted, a few very
small interbedded clay layers

Clay, very sandy, silty, medium gray to olive
gray, moderately tight, smooth,
cohesive, slightly plastic (lacustrine)

Sand, as above, a little cleaner

Clay, as above, (lacustrine)
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Principal aquifer:

Use of well: Observation

Lithologic log from:

Comments: Southeast well

Thickness (ft.)

14

Undefined

Altitude of land surface (ft., msl):

Depth

0

i4
20

26

35
38

968.97 (8)

(ft.)

14

20

26

35

38
40



Test Hole and Observation Well Record

Location: 133-47-20ACD2 Use of well: Observation
Owner and number: SWC 9441 Principal aquifer: Undefined
Depth drilled (ft.): 40 Altitude of land surface (ft., msl):
Screened interval (ft.): 24-30 Lithologic log from: SWC
Casing diameter: 1,25" Comments: Destroyed
Date completed: 9/4/75
Lithologic Log
Unit description Thickness (ft.) Depth
Clay, sandy, silty, pebbly, moderate yellowish 14 0 -
brown, moderately tight, cohesive,
slightly plastic, iron-stained, oxidized
Clay, as above, medium dark to olive gray (till) 6 14 -
Clay, silty, sandy, medium gray, tight, cohesive, 3 20 -
sticky, slightly plastic (lacustrine)
Ssand, fine to very coarse, predominantly medium 7 23 -
to coarse, angqular to subrounded, 60% quartz,
25% shale, 10% carbonates, 5% igneous,
slightly 1lignitic, fairly clean, well
sorted
Clay, sandy, silty, pebbly, medium dark to 10 30 -

olive gray, tight, cohesive, very slightly
plastic (tiil)
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969 (T)

(£t.)

14

20
23

30

40



Test Hole and Observation Well Record

Location: 133-47-20ADB

Owner and number: SWC 3790

Depth drilled (ft.): 260

Screened interval (ft.): 254-260
Casing diameter: 1.25"

Date completed: 9/4/69

Use of well: Observa

Principal aquifer:

tion

Wahpeton Buried Valley

Altitude of land surface (ft., msl):

Lithologic log from:

Comments:

Lithologic Log

Unit description

Topsoil, pebbly and cobbly loam, black

Clay, silty and sandy with pebbles and rocks,
yellowish gray, soft, slightly cohesive,

jointed, oxidized (till)

Clay, silty to sandy with pebbles and cobbles,
medium olive brown, moderately soft,
cohesive, moderatly plastic, oxidized (till)

Clay, silty and sandy with pebbles, olive gray,

Destroyed

Thickness (ft.)

11

moderately soft to slightly hard, moderately
cohesive to slightly brittle (till)

Sand, medium to coarse, tan, moderately
sorted, subanguiar, predominantly
quartz, limestone-dolomite and shale,
interbedded with thin stringers of till

Till, as above, with thin stringers of sand,
may also contain lenses of pure clay, samples

very soft and hard to examine

13

Silt, greenish-gray, clayey with some very fine sand, 16
soft, slightly cohesive, nonplastic, chalky,

calcareous

Clay, silty and sandy with pebbles, dark olive
gray, moderately soft and cohesive to
slightly hard and brittle, tightly
compacted (till) interbedded with lenses
or blocks of dark gray, laminated, smooth
stiff clay, banded with light gray,

highly calcareous silty clay

92

44

SwWC

971.9 (8)
Depth (ft.)
0 - 2
2 - 5
5 - 16
i6 - 22
22 - 35
35 - 44
44 - 60
60 -104



Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay, dark gray to silt, medium gray to 9 104 -11i3
sand, very fine, light gray,
transitional
Sand, fine to medium, gradually becoming coarser 147 113 -260

with depth, last 10' fine and medium gravel,
generally well-sorted, uniform and clean,
predominantly granitic derivative, limestone-
dolomite and shale, loose, taking lots of
water
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Test Hole and Observation Well Record

Location: 3133-47-20ADB2 Use of well:
Owner and number: SwWC 11708

Depth drilled (ft.): 277

Principal aquifer:

Piezometer

Screened interval (ft.): 2g5-270 Lithologic log from:

Casing diameter: j 25" Comments: South well

Date completed: 10/22/85

Lithologic Log

Unit description

Fill
Gravel

Clay, dark yellowish orange, siity, sandy,
pebbly, slightly brittle, oxidized (till)

Clay, olive gray, silty, sandy, pebbly, soft (till)
Sand

Clay, as above

Clay, olive gray, very plastic, soft, (lacustrine)

Clay, olive gray, very silty, a few pebbles, soft
(till)

Clay, olive green to brown, slightly to very silty,
laminated, from 69' much less silt

Clay, dark gray, slightly pebbly, (reworked till)
boulder at 88"

Clay, olive gray, slightly silty (lacustrine)

Sand, fine to medium, predominantly medium, rounded
and subrounded, predominantly quartz, becomes
predominantly coarse and very coarse by 140°',
subangular to subrounded, more carbonates
and detrital shale, taking water, interbedded
gravel beyond 205', much rougher starting at
216-220' below 120' much fine gravel

94

Thickness (ft.)

5
1
io0

10

20

10

34

166

SwWC

Altitude of land surface (ft., msl):

Wahpeton Buried Valley

972.11 (S)
Depth (ft.)
0- 5
5 - 6
6 - 16
16 - 21
21 - 26
26 - 36
36 - 42
42 - 62
62 - 72
72 -106
106 -111
111 =277



Test Hole and Observation Well Record

Location: 133-47-20ADE3 Use of well: Piezometer

Owner and number: SWC 11709 Principal aquifer:

Depth drilled (ft.): 125

Screened interval (ft.): 115-120 Lithologic log from: SWC

Casing diameter: 1.25" Comments: North well

Date completed: 10/22/85

Lithologic Log

Unit description

Fill
Gravel

Clay, dark yellowish orange, silty, sandy,
pebbly, slightly brittle, oxidized
(till)

Clay, olive gray, silty, sandy, pebbly,
soft (till)

Sand
Clay, as above
Clay, olive gray, very plastic, soft (lacustrine)

Clay, dark olive gray, pebbly, tight, many
small gravel lenses (till)

Clay, olive gray to brownish gray, slightly to very
siity, soft

Cclay, dark gray, predominant sand grains, tight,
(fluvially reworked till)

sand, cobbles 112'-113', thin sand, medium coarse

95

Thickness (ft.)

5
1
10

10

20

11

39

13

Altitude of land surface (ft., msl):

Wahpeton Sand Plain

972.33 (8)

Depth (ft.)

0

5

6

16

21
26
36
42

62

73

112

- 5
- 6
- 16

-112

-125



Test Hole and Observation Well Record

Location: 133-47-20ADD Use of well: Municipal

Owner and number: Wahpeton #3 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 290 Altitude of land surface (ft., msl): 969 (T)
Screened interval (ft.): 250-290 Lithologic log from: Ervin Drillers

Casing diameter: 3j2" Comments:

Date completed: 8/10/73

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil » 2 0o- 2
Clay, yellow 16 2 - 18
Clay, gray 24 18 - 42
Sand, fine, gray 4 42 - 46
Clay, hard, gray . 48 46 - 94
sand, medium 27 94 -121
Clay, gray 3 121 -124
Sand, medium 166 124 -290
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Test Hole and Observation Well Record

Location: 133-47-20ADD2 Use of well: Piezometer

Owner and number: gSwc 11713 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 275 Altitude of land surface (ft., msl): 968.67 (S)
Screened interval (ft.): 268-273 Lithologic log from: SWC

Casing diameter: 1.25" Comments: East well

Date completed: 10/24/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Topsoil . 1 0 - 1

Clay, dark yellowish orange (till) . 16 1 - 17

Clay, olive gray, soft, plastic, gravel lens 38 17 - 55
41'-42', below 42' much tighter (till)

Clay, greenish gray, silty 7 55 - 62

Clay, dark gray, tight, waxy, pebbly, 55 62 -117

(reworked till)

Sand, fine to coarse, predominantly fine to 158 117 -275
moderate, subrounded to rounded, quartz,
coarse sand and some gravel by 140', below
200' predominantly coarse sand and fine
gravel, below 240' coarser gravel
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Test Hole and Observation Well Record

Location: 133-47-20ADD3 Use of well:
Owner and number: SWC 11714

Depth drilled (ft.):129

Principal aquifer:

Piezometer

Screened interval (ft.): 122-127 Lithologic log from:

Casing diameter: 1,25" Comments: West well

Date completed: 310/24/85

Lithologic Log

Unit description

Clay, dark yellowish orange, silty, pebbly,
soft (till) .

Clay, olive gray, silty, pebbly, soft, plastic,
carbonate gravel 41'-43' (tilil)

Clay, olive gray, pebbly, tighter, brittle (till)

silt, greenish gray, slightly clayey, interbedded
with silty clay, fine sand 56'-57', gravel
lense about 60'-61"

Clay, dark gray, tight, waxy, a few prominent
sand grains and pebbles, at times appear
carbonaceous (till)

Sand

98

Thickness (ft.)

19

24

14

56

10

SWC

Altitude of land surface (ft., msl):

0

19

43
49

63

119

Wahpeton Sand Plain

968.83 (S)

Depth (ft.)

-119

~129



Test Hole and Observation Well Record

Location: 133-47-20BAAl Use of well: Observation

Owner and number: SWC 9444 Principal aquifer: Wahpeton Shallow Sand

Depth drilled (£ft.): 40 Altitude of land surface (ft., msl): 965.86 (S)
Screened interval (ft.): 23-26 Lithologic log from: SWC

Casing diameter: 1,25" Comments:

Date completed: 9/4/75

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay, sandy, silty, pebbly, moderate 8 0- 8
yellowish brown, moderately tight,
cohesive, very slightly plastic (till)

Ssand, very fine to coarse, predominantly 12 8 - 20
medium subangular to subrounded, 70% quartz,
20% carbonates, 10% shale and igneous, clean,
well sorted, taking a little.water

Sand, very fine to very coarse, predominantly medium 12 20 - 32
to coarse, 60% quartz, 25% shale, 10%
carbonates, 5% igneous, slightly to
moderately lignitic, moderately well sorted,
clean, gravelly (fine) around 30'

clay, sandy, silty, pebbly, medium dark to olive 8 32 - 40
gray, tight, very slight plastic (till)
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Test Hole and Observation Well Record

Location: 133-47-20BAA2 Use of well: Observation

Owner and number: gwC 9445

Depth drilled (ft.): 140

Screened interval (ft.): 128-134 Lithologic log from: SWC

Casing diameter: j ogw Comments:

Date completed: 9/4/75

Lithologic Log

Unit description

Topsoil, sandy clay loam with rqcks, black

Clay, silty and sandy with pebbles, yeilowish
gray, soft, slightly cohesive, oxidized
(tili)

Gravel, fine and medium brown, oxidized,
iron-stained, angular to subrounded

Clay, as above, with much medium to coarse,
iron-stained sand (till)

Sand, medium to coarse, tan, well-sorted,
generally subangular, mostly quartz
and limestone and limestone and dolomite

Silt, clayey with very fine sand in alil
combinations, interbedded and
laminated, variegated grays to brownish
black, generally soft, slightly
cohesive and non- to very slightly
plastic, lacustrine, occasional coarse
sand grains and pebbles, no shells

Clay, very silty, light olive gray, moderately
hard, brittle, very tight, calcareous,
greenish tint, very tight

Silt, 1light gray, calcareous, soft, slightly
cohesive

Ciay, silty to sandy with occasional coarse
sand grains, dark olive gray to dark
brownish gray, slightly hard, brittle,
very tight (till?)

100

Southwest well

Thickness (ft.)

30

12

Principal aquifer: Wahpeton Sand Plain

Altitude of land surface (ft., msl):

Depth

0 -
2 -

13 -

i8 -

62 -

965.26 (8S)

(£t.)

i3

18

48

87

62

74



Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

sand, very fine to fine, light gray, loose, 66 74 ~-140
calcareous, gradually getting coarser
with depth, very coarse in last 20',
generally well-sorted and uniform, clean,
no clay, taking water
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Test Hole and Observation Well Record

Location: 133-47-20BAA3 Use of well: Industrial
Owner and number: Minn-Dak D-1 Principal aquifer: Wahpeton Shaliow Sand
Depth drilled (ft.): 45 Altitude of land surface (ft., msl): 964,95

Screened interval (ft.): 33,5-36.5 Lithologic log from: SWC
Casing diameter: g4w Comments: South of RR tracks

Date completed: 4/14/76

. #
Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay, till, sand, silt particiles 11.5 0 - 11.5

Sand and gravel, very poorly sorted, subangular 3.5 i1.5 -1i5
to rounded

Sand, fine to medium, moderately sorted with some 5 15 - 20
coarse layers

Sand, fine to very fine, with some larger lignite 5 20 - 25
fragments

Sand, medium to coarse with some gravel sand, 5 25 - 30
subangular to subrounded

Sand, coarse, well sorted, clean, subangular to ' 9 30 - 39
subrounded

Clay, sandy, silty, very hard drililing (till) 6 39 - 45
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Tesit Hole and Observation Well Record

Location: 133-47-20BAA4

Owner and number: gwC 11701

Depth drilled (ft.): 257
Screened interval (ft.): 258-263

Casing diameter: 1,25"

Date completed: 30/11/85

Use of well: Piezometer

Principal aquifer:

Altitude of land surface (ft., msl):

Lithologic log from: gwC

Comments:

Lithologic Log

Unit description

Middle well

Thickness (ft.)

Topsoil . 1
Clay, sandy, silty, yellow brown, oxidized (till) 14
Clay, sandy, silty, gray (till) 4
Sand, fine, medium to coarse 12
Gravel, medium to coarse 4
Clay, sandy, silty, gray (till) 10
Clay, silty, medium gray (lacustrine) 10
Clay, dark gray, stiff, siity (lacustrine) 22
Clay, very silty, soft, plastic (lacustrine) 31
Sand, fine, poorly sorted, dirty 13
Sand, medium to coarse, moderately sorted, clean 79
Sand, coarse with gravel 33
Sand and gravel 31
Clay, gray (not much return, only drilled a couple 2

feet for room at the bottom of the hole)
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Wahpeton Buried Valley

965.33 (8)

Depth (ft.)

0

1
15
19
31
36
46
56
78
109
122
201
234
265

= 1
- 15
- 19
- 31

- 36

-~ 46
- 56
-~ 78
~109
-122
-201
~-234
~265
=267



Test Hole and Observation Well Record

Location: 133-47-20BAB Use of well: Industrial

Owner and number: Minn-Dak D-3 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): g0 Altitude of land surface (ft., msl): 963 (T)
Screened interval (ft.): 245-28 Lithologic log from: SWC

Casing diameter: 4" Comments: Destroyed

Date completed: 4/15/76

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay, sandy, silty, pebbly (ti1ll) 3 0- 3

Sand, silty, very fine to medium, pooriy sorted, 2 3- 5
subangular to rounded, brown

Sand, medium to coarse, with some fines, brown 6 5 - 11

Sand, medium to coarse, becoming coarser with 17 i1 - 28

depth, angular to rounded, gravel sized
material from 25 to 28, gray

Clay, no return (silt?) 0.5 28 - 28.5
Sand, becoming very coarse gravel at 29% to 30 1.5 28.5-30
Clay 3 30 - 33
Sand, medium 1 33 ~ 34
Clay 3 34 - 37
Sand, interfingered, with silt and clay 12 37 - 49
Sand, medium to coarse, very poorly sorted, i1 49 - 60

lots of fine material very angular becoming
more gravelly, cleaner and rounded with depth
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Test Hole and Observation Well Record

Location: 733-.47-20BABAB1 Use of well: pjezometer

Owner and number: swCc 12003

Depth drilled (ft.): 320

Principal aquifer:

Screened interval (ft.): 112-117 Lithologic log from:

Casing diameter: 1,25" Comments:

Date completed: 7/16/87

Lithologic Log

Unit description

Topsoil
Clay with pebbles (fill material)
Sand, fine to medium, dirty, oxidized

Sand, medium to coarse, some gravel, particularly
shale fragments, subangular to subrounded

Gravel, sandy, coarse sand to medium gravel, large
proportion of shale fragments, subrounded

Clay, sandy, silty, light gray (till)

Clay, sandy, silt, gray, stiff, intermixed with red-
brown to black-brown, clay, soft, plastic

Clay, sandy, silty, dark gray, stiff, occasional
sand grains, also occasionally soft (usually
light gray when soft)

Ssand, probably medium to coarse with some gravel; hole
mudded up from upper gravel, very few returns

1035

Thickness (ft.)

1
8
5
5
14

11

36

31

SWC

Altitude of land surface (ft., msl):

Wahpeton Sand Plain

966.07 (S)
Depth (ft.)
0- 1
1~- 9
9 -~ 16
16 - 21
21 - 35
35 - 42
42 - 53
53 - 89
89 -120



Test Hole and Observation Well Record

Location: 133-47-20BABB Use of well: Piezometer

Owner and number: swC 12010 Principal aquifer: Wahpeton Shallow Sand

Depth drilled (ft.): 66 Altitude of land surface (ft., msl): 962.74 (S)
Screened interval (ft.): 53-63 Lithologic log from: SWC

Casing diameter: 2,00" Comments:

Date completed: 7/22/87

Lithologic Log

Unit description ' Thickness (ft.) Depth (ft.)
Topsoil . 1 0~ 1
Clay, sandy, silty, yellow-brown (oxidized till) 5 1- 6
Sand, medium to coarse, poorly sorted, some cravel 27 6 - 33
Clay, light gray, sandy, silty (till) 7 33 - 40
Sand, fine to coarse 12 40 - 52
Sand and clay layers | 5 52 - 57
sand and cravel, shale gravel with clay layers 6. 57 - 63
Clay, sandy, silty, gray (till) 3 63 - 66
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Test Hole and Observation Well Record

Location: 133-47-20BAD1

Owner and number: SWC 11702 Principal aquifer:

Depth drilled (ft.): 271

Use of well: Piezometer

Screened interval (ft.): 255-260 Lithologic log from: SWC

Casing diameter: 1.25" Comments: east well

Date completed: 10/14/85

Lithologic Log

Unit description

Fill
Topsoil, black, silty, organic

Clay, yellowish orange, silty, pebbly, soft,
oxidized (till)

Sand and gravel, medium sand to gravel 1" dia.,
predominantly very coarse sand, angular to
rounded, predominantly subangular, equal
proportions quartz, shale, and carbonates,
oxidized stain out of oxidized zone at 28°',
gravelly below 32' taking much water, less
quartz more shale and carbonates

Gravel, very coarse sand to cobbles, 2" diameter,
predominantly 1/8" - 1/4" diameter, rounded
and subrounded, shale and carbonates, some
quartz and silicates, appears to be interbedded
finer then coarser gravel, predominantly 1/4"
to 1/2" diameter by 60', 61'-64' finer sand?

Clay, dark gray to black, tight, waxy, some sand
grains, with light gray laminations of silt
(Llacustrine) below 70' more sandy and looks
more like till with a few pebbles

Sand, no cuttings return - stays suspended in mud

Clay, dark olive gray, light gray laminations,
silightly silty, sand 98'

Sand?, no returns, much bit chatter, clay 110-11i',
iie'-118"

107

Thickness (ft.)

10

30

19

20

Altitude of land surface (ft., msl):

Wahpeton Buried Valley

974.87 (S)

Depth (ft.)

10
12

15

45

64

84
91

98

-126



Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Ciay, olive gray, very silty, possibly 9 126 -135
interbedded, silty clay (till)

Sand, as above, must be clayey because 136 135 =271
kelly falls slowly - bit chatters a lot,
medium to very coarse sand suspended in
mud, predominantly quartz and subangular
below 220' coarser gravel to %",
predominantly very coarse sand to gravel
1/8" more carbonates, rougher drilling
below 235' much rougher at 256',
interbedded clay 260'-271'
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Test Hole and Observation Well Record

Location: 133-47-20BAD2 Use of well:
Owner and number: gwcC 11703

Depth drilled (ft.): 150

Piezometer

Screened interval (ft.): 135-140 Lithologic log from:

Casing diameter: j, 25" Comments: Middle well

Date completed: 10/16/85

Lithologic Log

Unit description

Fill ,
Clay, yellowish orange, pebbly, soft (till)

Sand and gravel; fine sand to gravel 1/4"
diameter, predominantly medium, very coarse
sand, angular to rounded, predominantly
subrounded, oxidized to about 20', below 20°'
becomes coarser, predominantly very coarse
sand and fine gravel, taking water, composed
of predominantly shale and carbonates

Gravel, coarse sand to gravel 1" diameter,
predominantly very coarse sand and
gravel to 1/4" diameter, predominantly
rounded and subrounded, predominantly
carbonates, shale, some silicates below 50°'
predominantly gravel 1/4" to 1/2" diameter,
rounded and subrounded, predominantly
carbonates and silicates

Clay, olive gray, becoming dark gray by 70',
tight, waxy, a few sand grains, sand lens
86'-87', 89'-90', 91'-92' (till)

Sand, coarse, very coarse, angular, quartz and
carbonates, clay 110'-112'

Clay, olive gray, very sility, fluvial

Sand, as above

109

Thickness (ft.)

11
4
25

26

33

26

14

Altitude of land surface (ft., msl):

Principal aquifer: Wahpeton Sand Plain

975.18 (S)

Depth (ft.)
& = 1%
11 - 15
15 - 40
40 - 66
66 - 99
99 -125
125 -136
136 -150



Test Hole and Observation Well Record

Location: 133-47-20BAD3
Owner and number: SWC 11704
Depth drilled (ft.): 70

Screened interval (ft.): 51-56
Casing diameter: 2.00"

Date completed: 10/16/85

Unit description

Fill

Use of well: Piezometer
Principal aquifer: Wahpeton Shallow Sand
Altitude of land surface (ft., msl): 975.53 (8)

Lithologic log from: swc

Comments: West well

Lithologic Log

Thickness (ft.) Depth (ft.)

i1 0 - 11

Clay, yellowish orange, pebbly, soft (till) 4 il - 15

Sand and gravel - medium sand to gravel, 1/4" 31 ‘ 15

- 46

diameter, predominantly very coarse sand

and fine gravel to 1/8" diameter, angular

to rounded, predominantly subrounded to
rounded, equal proportions quartz, carbonates
and shale, oxidized to about 30', becomes

more gravelly at 28'

Gravel, very coarse sand to cravel 1/2" diameter, 15 46

predominantly gravel 1/4" diameter, angular
to rounded, predominantly subrounded,
predominantly carbonates and silicates,

coarser at 54' to 1" diameter

Clay, dark gray, boulder at 63' (till) 9 61 - 70
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Test Hole and Observation Well Record

Location: 133-47-20BBA Use of well: Municipal

Owner and number: Wahpeton #1 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 327 Altitude of land surface (ft., msl): 9g2 (T)
Screened interval (f£.): 240-300 Lithologic log from: Ervin Drillers

Casing diameter: 12"> Comments:

Date completed: 7/9/73

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil _ 2 0 - 2
Clay, yellow ’ . 15 2 - 17
Sand, gray 2 17 - 19
Clay, gray 20 19 - 39
Sand, gray A 2 39 - 51
Clay, hard gray ' 45 51 - 96
Sand, medium 5 96 -101
Clay, gray 2 101 -103
Sand, medium ' 21 103 -124
Clay, gray 3 124 -127
Sand, medium 199 127 -326
Granite, decomposed 1 326 -327
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Test Hole and Observation Well Record

Location: 133-47-20BBA2 Use of well: Observation

Owner and number: SWC 9442 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 80 Altitude of land surface (ft., msl): 901.34 (8)
Screened interval (ft.): 56-59 Lithologic log from: SWC

Casing diameter: 1,25" Comments: South well (east string)

Date completed: 9/4/75

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay, sandy, silty, pebbly, moderate yellowish 8 oO- 8
brown, moderately tight, cohesive, very
slightly plastic, oxidized (till)-

Sand, very fine to coarse, predominantly 2 8 - 10
medium, subangular to subrounded, mostly
quartz, some shale, carbonates, fairly
clean, well sorted

ciay, as above, medium dark, to olive gray (till) 4 i0 - 14

Ssand, very fine to very coarse, predominantly 22 14 - ¥
medium to coarse, angular to subrounded,
60% quartz, 20% carbonates, 15% shale,
5% igneous, slightly lignitic, moderately
well sorted, clean, taking a little water

Clay, sand, silty, pebbly, moderately dark to olive 3 36 - 39
gray, cohesive, very slightly plastic (till)

Ssand, as above 12 39 - 51

Clay, as above (till) 2 51 - 53

sand, as above, gravelly, gravel i4 53 - 67

predominantly, shale and carbonates, some
quartz and igneous

Clay, as above (till) i3 67 - 80
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Test Hole and Observation Well Record

Location: 133-47-20BBA3 Use of well: Observation

Owner and number: SWC 9442A Principal aquifer: Wahpeton Shallow Sand

Depth drilled (ft.): 30 Altitude of land surface (ft., msl): 961.34 (S)
Screened interval (ft.): 23-26 Lithologic log from: SWC

Casing diameter: 73 2g5¢ Comments: Middle well (east string)

Date completed: 9/4/75

Lithologic Log
Unit description ‘ Thickness (ft.) Depth (ft.)

Clay, sandy, silty, pebbly, moderate yeliowish 8 0 - 8
brown, moderately tight, cohesive, very
slightly plastic, oxidized (till)

Sand, very fine to coarse, predominantly 2 8 - 10
medium, subangular to subrounded,
mostly quartz, some shale, carbonates,
fairly clean, well sorted

Clay, as above, medium dark to olive gray 4 10 - 14
(till)
Sand, very fine to very coarse, predominantly i6 i4 - 30

medium to coarse, angular to subrounded,
60% quartz, 20% carbonates, 15% shale,

5% igneous, slightly lignitic, moderately
well sorted, clean, taking a little water
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Test Hole and Observation Well Record

Location: 3133-47-20BBA4

Use of well: Industrial

Owner and number: Minn-Dak D-5 Principal aquifer: wWahpeton Shallow Sand

Depth drilled (ft.): g5g Altitude of land surface (ft., msl): 963.35 (S)

Screened interval (ft.): 34-37 Lithologic log from: SWC

Casing diameter: 4 Comments: north well (east string)

Date completed: 4/14/76

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay 0 - 6

Sand, brown, fine, medium, coarse, poofly sorted, 9 6 - 15
large lignite fragments

Sand, gray, medium to coarse, poorly sorted 10 i5 - 25

Sand, gray, medium to fine, moderately sorted, i4 25 - 39
subangular to subrounded

Clay, very soft, very siity, little sample return 2.5 39 - 41.5

Sand, gray, medium to fine, moderately sorted, 2.5 41.5-44
subangular to subrounded

Sand and gravel, poorly sorted, angular 2 44 - 46
to subrounded

Sand, fine to very fine, silty, moderately sorted, 9 46 - 55
taking no water

Clay, very plastic, no coarse material (lacustrine) i 55 - 56
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Test Hole and Observation Well Record

Location: 133-47-20BBAS Use of well: Observation

Owner and number: Minn-Dak 0-5 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 960.57 (S)
Screened interval (ft.): 38-41 Lithologic log from: SWC

Casing diameter: 1,25" Comments: North of RR tracks

Date completed: 4/15/76

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)

Clay, sandy, silty, pebbly 6 0 - 6

Sand, fine to medium, lots of silt sized material, 8 6 - 14
poorly sorted angular to subrounded

Sand, very fine to fine, very silty, not much sample i3 14 - 27
return

Clay : "1 27 - 28

Sand, very silty, very clayey ' 2 28 - 30

Clay, silty, sandy (till) 5 30 - 35

Sand, very fine to medium, poorly sorted, 12 35 - 47
very dirty

Siit, sandy, clayey, poorly sorted, very dirty 7 47 - 54

Sand, very fine, very silty, poor sample return 4 54 - 58

Silt, no sample return 2 58 - 60
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Test Hole and Observation Well Record

Location: 133-47-20BBA6 Use of well: Piezometer

Owner and number: SWC 11710 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 280 Altitude of land surface (ft., msl): 961.81 (S)
Screened interval (ft.): 268-273 Lithologic log from: SWC

Casing diameter: 3, 25" Comments: North well (west string)

Date completed: 10/23/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 0- 1
Clay, yellowish orange, silty, dlayey,'soft (tiil) i0 I - 11
sand, fine to coarse, predominantly medium rounded 9 iir - 20
to subrounded
Silt, olive gray, clayey 3 20 - 23
Sand, medium, very coarse, subangular, quartz and 13 ‘ 23 - 36
carbonates predominant ‘
Clay, olive gray to black, silty, carbonaceous 3 36 - 39
Ssand, fine grain, rounded, quartz 10 39 - 49
Silt, clayey _ ' 2 49 - 51
Gravel, very coarse sand to gravel 1/2" diameter, 21 51 - 72

predominantly fine gravel to 1/8" diameter,
angular to rounded, quartz, carbonates,
silicates and shale (interbedded with till)

clay, dark olive gray, silty, some prominant 20 72 - 92
sand grains, slightly brittle (till)

sand, fine to coarse, predominantly medium, iss8 92 -280
subrounded, quartz, becomes coarser below
100' to coarse and very coarse sand, more
angular gravel at 109', taking water, mixed
mud at 140' below 180' appear to be more
gravelly
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Test Hole and Observation Well Record

Location: 733-47-20BBA7 Use of well: Piezometer

Owner and number: gwc 11711 Principal aquifer: Wahpeton Sand Plain

Depth drilled (ft.): 120 Altitude of land surface (ft., msl): 961.90 (S)
Screened interval (ft.): 110-115 Lithologic log from: SWC

Casing diameter: 1.25" Comments: Middle Well (West string)

Date completed: 10/23/85

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil 1 0 - 1
Clay, dark yellowish orange, silfy, pebbly, 13 1 - 14

soft-brittle (till)

Sand and gravel, fine sand to gravel 1/4" diameter 6 14 - 20
predominantly very coarse sand and fine
gravel, predominantly subrounded to rounded,
quartz, carbonates, shale, lignite

Silt, olive gray, clayey 3 20 - 23
Sand and gravel, as above, boulders at 35' 13 23 - 36
Silit, olive gray to brownish gray, clayey, 15 36 - 51

laminated, carbonaceous 40'-45'

Gravel, very coarse sand to gravel 1/4" diameter, 17 51 - 68
predominantly fine gravel, predominantly shale
and carbonates, angular to rounded, interbedded
with clay or till

Clay, dark gray, a few sand grains, occasional 23 68 - 91
laminations (reworked till), becomes more
lacustrine in appearance with depth

Sand, no sample return 12 91 -103
Ciay, as above 3 103 -106
Sand and gravel, fine szand to gravel 1/2" ' 14 106 -120

diameter, predominantly gravel to 1/8"
diameter, angular to rounded, equal
proportions quartz, silicates, carbonates,
and shale
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Test Hole and Observation Well Record

Location: 133-47-20BBAS

predominantly gravel to 1/8", angular to
rounded, predominantly shale and
carbonates, some silicates

118

Use of well: Piezometer

Owner and number: gwC 11712 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 65 Altitude of land surface (ft., msl): 961.97 (S)
Screened interval (ft.): 5g-g3 Lithologic log from: SWC
Casing diameter: 2,00" Comments: South well (west string)
Date completed: 10/23/85
Lithologic Log
Unit description Thickness (ft.) Depth (ft.)
Topsoil _ 1 0 1
Clay, dark yellowish orange, silty, pebbly, 12 1 13
soft (tiil)
Sand, fine sand to fine gravel, predominantiy 7 13 20
very coarse sand, subrounded to rounded,
predominantly shale and carbonates, some
quartz ’
Siit, clayey 2 20 22
Ssand, as above, more quartz, less carbonates, 11 22 33
gravelly at 32'-33'
Clay, olive to greenish gray, silty (fluvial or 8 33 - 41
lacustrine) slightly more silty with
depth, carbonaceous around 38'
Sand, fine grain, rounded, quartz, becomes i3 41 - 54
gravelly around 52"
Gravel, very coarse sand to gravel 1/4" diameter, 11 54 - 65



Test Hole and Observation Well Record

Location: ]33-47-20BBABBL Use of well: Piezometer

Owner and number: gyc 12001 Principal aquifer:

Depth drilled (ft.): 120

119

Wahpeton Sand Plain

Screened interval (ft.): 113-118 Lithologic log from: SWC
Casing diameter: 1,25" Comments: West well
Date completed: 7/15/87
Lithologic Log
Unit description Thickness (ft.)
Topsoil 1
Clay, sandy, silty, yellow (oxidized till) 5
Sand, fine to very fine, moderately well sorted, 3
yellow brown, oxidized
Sand, fine to very fine, moderately well sorted, 10
gray
Clay, sandy, silty, gray (till) 2
Sand and gravel, angular to subrounded 2
Clay, sandy, silty, gray (till) 9
Gravel, sandy, very coarse, poorly sorted, angulér 1
to subrounded
Clay, sandy, silty, gray (till) 3
Sand, gravelly, poorly sorted, angular to subrounded 15
Clay, sandy, silty 1
Sand, gravelly, poorly sorted, some till or clay layers 5
Clay, sandy, very silty, stiff, not very plastic, 39
becoming more plastic at 70-75'
Sand, fine to medium 11
Sand, medium to coarse with gravel 13

Altitude of land surface (ft., msl):

19
21
23
32

33
36
51
52
57

96
107

958.42 (8)

Depth (ft.)

= 21
- 23
- 32
- 33

- 36
- 51
- B2
= 57
- 96

-107
=120



Test Hole and Observation Well Record

Location: 133-47-20BBABB2
Owner and number: gwc 12002
Depth drilled (ft.): gg
Screened interval (ft.): 58-63
Casing diameter: 2,00"

Date completed: 7/16/87

Unit description

Topsoil

Clay, sandy, silty, yellow (till)

Sand, fine, yellow

Sand, fine, gray

Clay, sandy, soft, slightly plastic

Gravel, sandy, coarse
Clay, sandy, silty, gray

Gravel, coarse

Use of well:

Principal aquifer:

Piezometer

Altitude of land surface (ft., msl):

Lithologic log from:

Comments: east well

Lithologic Log

Clay, sandy, silty, gray, stiff (till)

Sand, fine, gray, some medium

Clay, no returns

Sand, medium to coarse, some lignite, some gravel,

. some shale

Interbedded clay and sand and gravel

Sand, coarse, poorly sorted, angular to subrounded

Clay, no returns

Sand, coarse, poorly sorted

Clay, sandy, silty, plastic (till)

120

Thickness (ft.)

1
5
3
12

o = NN

13

w

N = U W

SWC

Depth

21
23
25
30
31
36
49
51

54
57
62
63
65

Wahpeton Shallow Sand

959.67 (8)

(ft.)

1

6

9
21
23
25
30
31
36
49
51
54

57
62
63
65
66



Test Hole and Observation Well Record

Location: 133-47-20BBBABL

Owner and number: gswCc 12000
Depth drilled (ft.): 320

Screened interval (ft.): 298-303
Casing diameter: 1.25"

Date completed: 7/14/87

Use of well: pjezometer

Principal aquifer: Wahpeton Buried Valley

Altitude of land surface (ft., msl):
Lithologic log from: SWC

Comments: East well

Lithologic Log

Unit description

Topsoil

959.09 (s)

Thickness (ft.) Depth (ft.)

1 0

Clay, very silty, very sandy, pebbly, soft, plastic, 7 1
cohesive, oxidized pale yellow orange (till)

S8ilt, slightly clayey, slightly cohesive, olive gray 10 8
with much very fine sand settling out in pit

Clay, very silty, very sandy, pebbly, cobbles at 26°', 14 18
firmer than above, slightly brittle,
noticeable €retaceous pebbles then more
limestone sand grains and pebbles with depth

at more clay content (till)

Silt, slightly to very clayey, slightly to very 8 32
cohesive, light to medium gray, interbedded

silty to plastic, non-silty clay

Clay, slightly to very silty, many shell fragments, 9 40
firm to soft, waxy, plastic, greenish gray

Clay, slightly silty, slightly sandy, pebbly (shale 24 49
pebbles), firm, waxy, plastic, dark brown gray,

becomes olive gray (till)

Sand, very fine to medium grained, moderately sorted, 12 73
angular to rounded, predominantly subangular to
subrounded, predominantly quartz with some dark
minerals, not much clay, clay bed at 84'

Sand, very fine to medium, predominantly medium grain, 15 85
moderately well sorted, angular to round,
predominantly subangular to rounded, 80%
quartz, 20% chert, limestone and dark mineral

fragments, clay bed at 96!

Sand, fine to coarse, predominantly medium to coarse, 21 100
angular to rounded, predominantly subangular
to rounded, 80% quartz, 20% other mineral
fragments, clay bed at 107' and 117

121

~100

-121



Lithologic lLog
Unit description Thickness (ft.) Depth (ft.)

sand, fine to granule gravel (about 15%), 29 121 -150
predominantly very coarse sand, angular to
round, predominantly subrounded and
rounded, predominantly quartz, approximately
30% other mineral fragments, below 143°
more gravelly

Gravel, very sandy, medium sand to granules, 159 150 -309
predominantly very coarse sand and
granules, as above, below 160', gravel to
pebbles 1/2" diameter, round, predominantly
granules, equal proportions, igneous and
limestone, rougher drilling below 190', real
rough at 232', pebbles to 1%x" diameter

Clay, soft, pale brown to light reddish brown 11 309-320
at 316', quartz grains and some dark
mineral and weathered feldspar grains
{weathered Precambrian)
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Test Hole and Observation Well Record

Location: ]133-47-20BBBAB2 Use of well:

Piezometer

Owner and number: gwc 12000A Principal aquifer: Wahpeton Buried Valley

Depth drilled (ft.): 9qg

Screened interval (ft.): 3193-198 Lithologic log from: SWC

Casing diameter: 1.25" Comments: East of middle well

Date completed: 7/14/87

Lithologic Log

Unit description

Topsoil

Clay, very silty, very sandy, pebbly, éoft,
plastic, cohesive, oxidized, pale yellow
orange (till)

Silt, slightly clayey, slightly cohesive, olive
gray, with much very fine sand settling out
in pit ’

Clay, very silty, very sandy, pebbly, cobbles
at 26',firmer than above, slightly
brittle, noticeable Cretaceous pebbles,
then more limestone sand grains and pebbles:
with depth at more clay content (till)

Silt, slightly to very clayey, slightly to very
cohesive, light to medium gray, interbedded
silty to plastic, non-silty clay

Clay, slightly to very silty, many shell fragments,
firm to soft, waxy, plastic, greenish gray

Clay, slightly silty, slightly sandy, pebbly (shale
pebbles), firm waxy, plastic, dark brown gray,
becomes olive gray (till)

Sand, very fine to medium grain, moderately sorted,
angular to rounded, predominantly subangular
to subrounded, predominantly quartz with some
dark minerals, not much clay, clay bed at 84'

Thickness (ft.)

10

14

24

12

Sand, very fine to medium, predominantly medium grain, 15

moderately well sorted, angular to rounded,
predominantly subangular to round, 80% quartz,

20% chert, limestone and dark mineral fragments,

clay bed at 96'

Altitude of land surface (ft., msl):

0]
1

18

32

40

49

73

85

958.95 (8)

Depth (ft.)

-100



Lithologic lLog
Unit description Thickness (ft.) Depth (ft.)

Sand, fine to coarse, predominantly medium to 21 100 -121
coarse, angular to round, predominantly
subangular to round, 80% quartz, 20% other
mineral fragments, clay bed at 107' and 117'

Sand, fine to granule gravel (approx. 15%), 29 121 -150
predominantly very coarse sand, angular to
round, predominantly subrounded to round,
predominantly quartz, approximately 30% other
mineral fragments, below 143'more gravelly

Gravel, very sandy, medium sand to granules, 50 150 -200
predominantly very coarse sand and granules,
as above, below 160% gravel to pebbles k"
diameter, round, predominantly granules equal
proportions igneous and limestone, rougher
drilling below 190'
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Test Hole and Observation Well Record

Location: 133-47-20BBBAB3 Use of well: Piezomet

er

Owner and number: SWC 12000B Principal aquifer: Wahpeton Sand Plain

Depth drilled (ft.): 126

Screened interval (ft.): 118-123 Lithologic log from: SWC
Casing diameter: 1,25" Comments: Middle well
Date completed: 7/15/87

Lithologic Log
Unit description Thickness (ft.)
Topsoil _ 1
Clay, very silty, sandy, pebbly (limesﬁone 8

pebbles , soft, plastic, cohesive,
oxidized pale yellow gray, mottled with light
gray (till)

Silt, slightly clayey, soft, slightly cohesive, dark 9
mineral grains visible, olive gray, interbedded
slightly silty to non-silty waxy clay from
15'-18"

Sand, very fine, well sorted, 90% quartz with 10% 2
dark minerals

Clay, silty, sandy, pebbly, soft, cohesive, plastic 11
to slightly brittle, olive gray, visible limestone
pebbles, igneous rock at 30' to 31' (till)

Clay, slightly to very silty, soft, plastic, cohesive, 14
greenish gray, interbedded, very clayey silt,
sand 43'-45'

Clay, slightly silty, sandy and pebbly (shale and 23
limestone pebbles, and sand grains), firm, waxy,
plastic, dark gray, more till-like texture,
less lacustrine or fluvial texture

Clay, very slightly silty, sp omdic sand grains and 6
pebbles, firm, waxy, dark gray, appears
lacustrine

Sand, very fine to fine, predominantly very fine 6

angular to rounded, predominantly

Sand, fine to very coarse and coarse granules, 25
predominantly medium sand, angular to
round, predominantly subrounded to round, 85%
quartz, 25% dark minerals and feldspar, clay
lens 94'-95"
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Altitude of land surface (ft., msl):

958.93 (8S)

Depth (ft.)

0
1

18

20

31

45

68

74

80

-105



Lithologic ILog
Unit description Thickness (ft.) Depth (ft.)

Sand, fine to very coarse, with granules and 21 105 -126
fine pebbles, predominantly coarse sand,
subrounded to rounded, predominantly
quartz, approximately 20% dark minerals,
carbonates, feldspar, etc.
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Test Hole and Observation Well Record

Location: 133-47-20BBBAB4 Use of well:

Owner and number: swc 12000C Principal aquifer:

Depth drilled (ft.): 86

Piezometer

Screened interval (ft.): 78-83 Lithologic log from: SWC

Casing diameter: 2,.00" Comments: West of middle well

Date completed: 7/15/87

Lithologic Log

Unit description

Topsoil
Clay, sandy, silty, yellow (oxidized till)
Clay, sandy, silty, gray, very silty

Clay, sandy, silty, gray; very sandy, stiffer
clay

Sand, silty, fine, washes out easily

Clay, sandy, silty, gray; predominantly silty
clay, stiff

Clay, silty, light gray, moderately plastic, very
soft, looks bentonitic

Sand, medium, poorly sorted
Clay, very sandy, much coarse sand

Clay, silty, occasionally sandy, dark gray,
stiff, has the occasional coarse sand grains

sand, fine to very fine, silty, subangular to
subrounded
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Thickness (ft.)

1
8
10
10

10

27

12

Altitude of land surface (ft., msl):

Wahpeton Sand Plain

958.87 (S)

Depth (ft.)

0
1
9
19

29
30

33

43
45
47

74

1

9
19
29

30
33

43

45
47
74

86



Test Hole and Observation Well Record

Location: 133-47-20BBBAB5

Owner and number: SWC 12000D

Depth drilled (ft.): 55

Screened interval (ft.): 43'-53"'

Casing diameter: 2.00"

Date completed: 7/15/87

Use of well: Piezometer

Principal aquifer:

Altitude of land surface (ft., msl):

Lithologic log from: SWC

Comments:

Lithologic Log

Unit description

Topsoil

Clay, sandy, silty, yellow brown (till oxidized)

Silt'

clayey, yellow-brown

silt, clayey, gray to light gray, turning to

clay, very silty, no sand, light gray

Clay, sandy, gray, very sandy, stiff, slightly

Clay,
Sand,
Clay,
Sand,

Clay,

brownish (till)

silty, light gray

very fine to fine, dirty

sandy, silty, light gray (till)
fine to medium, dirty

sandy, silty, gray (till)
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West well

Thickness (ft.)

1
8
1
8

13

12

w W N b

Wahpeton Shallow Sand

958.95 (8)

Depth (ft.)

0
1
9
10

18

31
43
47
49
52

- 1
= 9
- 10
- 18

- 31

- 43
- 47
- 49
= 52
- 55



Test Hole and Observation Well Record

Location: 3133-47-20BBD1 Use of well: Industrial

Owner and number: Minn-pDak D-7 Principal aquifer: Wahpeton Shallow Sand

Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 964.59 (S)
Screened interval (ft.): 42-45 Lithologic log from: SWC

Casing diameter: 4» Comments:

Date completed: 4/9/76

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay , 5 0- 5
Sand, fine to medium, poorly sorted, brown 5 5 - 10
Sand, very fine to medium, becoming coarser with 15 i0 - 25

depth, subangular to subrounded, poorly sorted,
gray, more rounding with depth

Sand, coarse, with some gravel, subangular to rounded, 15 25 - 40
moderately sorted

Sand and gravel, poorly sorted, angular to subrounded 5 40 - 45

Gravel and sand, poorly sorted, angular to subrounded 5 45 - 50

Sand and gravel, poorly sorted, angular to subrounded io0 50 - 60
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Location: 133-47-20BCA
Owner and number: Minn-Dak D-9
Depth drilled (ft.): 60
Screened interval (ft.): 42-45

Casing diameter:

Test Hole and Observation Well Record

4" Comments:

Date completed: 4/13/76

Lithologic Log

Unit description

Sand, very fine to medium, poorly sorted,
angular to subrounded, browh

Sand, very fine to coarse, very poorly sorted
with some rounded to subrounded, gravel,
sand, subangular to rounded, gray

Sand, very fine
angular to
35-40 feet

Sand, very fine

to medium, poorly sorted,
subrounded, lignitic from

to coarse, poorly sorted with

some gravel, subangular to rounded
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Use of well:

Principal aquifer:

Industrial

Lithologic log from: SWC

Thickness (ft.)

15

13

22

10

Altitude of land surface (ft., msl):

0

i5

28

50

Depth

Wahpeton Shallow Sand

964.59 (S

(ft.)

15

28

50

60



Test Hole and Observation Well Record

Location: 333-47-20BCD2 Use of well: 7Industrial

Owner and number: Minn-Dak D-11 Principal aquifer: Wahpeton Shallow Sand

Depth drilled (ft.): 52 Altitude of land surface (ft., msl): 965,38 {s)
Screened interval (ft.): 42-45 Lithologic log from: SWC

Casing diameter: 4" Comments: North well

Date completed: 4/9/76

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Clay . 7 o- 7
Sand, poorly sorted, with clay lenses . 8 7 - 15
of about a foot
Ciay ' 1 15 - 16
Sand, moderate sorting, medium, more dark 6 ie - 22
material ‘
Clay 1 22 - 23
Sand, fine to coarse, predominantly medium 12 23 - 35

becoming coarser with depth, very angular
becoming subangular to subrounded with depth

Sand and gravel,.poorly sorted, subangular to 5 35 - 40
subrounded

Gravel, 2-4 millimeters diameter, subrounded, 5 40 -~ 45
more dark material :

Clay, firm (till) 7 45 - 52
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Test Hole and Observation Well Record

Bebi
Location: 133_47_2odba% Use of well: observation
Owner and number: gswC 9443 Principal aquifer: Wahpeton Shallow Sand
Depth drilled (ft.): 60 Altitude of land surface (ft., msl): 964.22 (8)
Screened interval (ft.): 38-44 Lithologic log from: gWC
Casing diameter: 1, 25" Comments: Destroyed

Date completed: 9/4/75

Lithologic Log

Unit description Thickness (ft.) 'Depth (ft.)

Sand, very fine to coarse, predominantly medium, 8 0- 8
subangular to subrounded, 80% quartz, 15%
carbonates, 5% igneous, slightly lignitic,
well sorteﬁ, clean, oxidized

Clay, sandy, silty, slightly pekbly, moderately 9 8 - 17
yeliow to 14', medium to olive gray,
moderately tight, moderately cohesive, very
slightly plastic (till?)

Sand, fine to very coarse, predominantly medium to 23 17 - 40
coarse, angular to subrounded, 60% quartz, 20%
shale, 15% carbonates, 5% igneous, moderately
lignitic, clean, taking some water

Sand, as above, about 40% gravel predominantiy shale 7 40 - 47
and carbonates, some quartz, and igneous,
moderately lignitic, angular to subrounded,
poorly sorted

Clay, very sandy, silty, medium gray, smooth, i3 47 - 60
cohesive, slightly plastic (iacustrine)
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Test Hole and Observation Well Record

Location: ]33-47-20BCD3

Owner and number: SWC 12004
Depth drilled (ft.): 140
Screened interval (ft.): 130-135
Casing diameter: 1,25"

Date completed: 7/16/87

Use of well: Piezometer

Principal aquifer: Wahpeton Sand Plain

Altitude of land surface (ft., msl):

Lithologic log from: SWC

Comments: gouth well

Lithologic Log

Unit description

Thickness (ft.)

Fill material 1
Silt, slightly clayey, light yellow brown, 12
slightly plastic, some fine sand
Clay, gray, soft, plastic 8
Sand, very fine to fine 7
Sand, coarse with medium gravel, coarse gravel 40-42' 14
Clay, silty, soft, slightly plastic, light-gray 15
Clay, silty, sandy, occasional sand grains, dark 55
gray brown, occasionally dark brown, some
layers are light gray, silty and soft, some
hard and darker gray. Still occasional
sand grain throughout
Clay, silty, slightly plastic, dark gray 16
Sand and gravel 12
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0
1

13
21
28
42
57

112
128

964.07 (S)

Depth (ft.)

- 1
- 13

- 21
- 28
- 42
= 87
~112

-128
-140



Test Hole and Observation Well Record

Location: 133-47-20BCD4 Use of well: Ppiezometer

Owner and number: gwc 12005 Principal aquifer: Wahpeton Shallow Sand

Depth drilled (ft.): 48 Altitude of land surface (ft., msl): 964.09 (S)
Screened interval (ft.): 3g-46 Lithologic log from: gyC

Casing diameter: 2,00" Comments: Mjiddle Well

Date completed: 7/17/87

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Fill _ 2 0 - 2
Silt, clayey, yellow . 7 2 -9
Clay, sandy, silty, very soft gray (some 7 9 - 16
oxidized sand) (till)
Clay, silty, slightly stiff, light gray 5 le - 21
Sand, fine ‘ 6 21 - 27
Sand, medium to coarse, some gravel 14 27 - 41
Clay, silty, light gray, soft, very light gray 7 41 - 48

45'-48" :
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Test Hole and Observation Well Record

Location: 3133-47-20DDD1 Use of well: Observation

Owner and number: SwC 3779 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 290 Altitude of land surface (ft., msl): 966.89 (s)
Screened interval (ft.): 248-254 Lithologic log from: SWC

Casing diameter: 3, 25" Comments: East well

Date completed: 8/26/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, pebbly clay loam, black 2 0 - 2
Clay, very sandy with pebbles, soft, - 4 2 - 6
slightly cohesive, yellowish gray
{(tiil)
Clay, silty to sandy with pebbles, yellowish i0 6 - 16

gray to moderately olive brown with reddish
iron-stains, moderately soft,.cohesive,
moderately plastic, oxidized (till)

Clay, sandy with pebbles, olive gray, 5 i6 - 21
soft to moderately soft, cohesive,
moderately plastic (till)

Sand, fine, gray, loose, well-sorted 2 21 - 23

Clay, olive gray to dark brownish gray, 8 23 - 31
moderately soft to slightly hard,
slightly brittie but can be rolled,
smooth, tight

Gravel, fine with coarse sand, moderately well 3 31 - 34
sorted, subrounded, mainly limestone-dolomite
and shale with granitics

Silt, clayey, light gray, moderately soft, slightly 5 34 - 39
friable, very slightly plastic

Sand, very fine to medium, light gray, loose, 20 39 - 59
interbedded with friable very fine sandy silt
and some sility clay

Sand, medium, gray, weli-sorted and uniform, clean, 5 59 - 64
generally subrounded, mostly limestone-dolomite
and granitics
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Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
silt, clayey, light olive gray, friable, limey S 64 - 69
Clay, silty to sandy with pebbles and 17 69 - 86

occasional cobbles, olive gray, moderately
soft, cohesive, tough (till)

Clay, as above, interbedded with lenses of very 20 86 -106
fine to medium sand end possibly some
fine gravel (till)

sand, fine, gray, thinly interbedded with light 8 106 ~114
gray highly calcareous silt and darker
gray silty clay

Sand, medium, light gray, loose, moderately well- 11 114 -125
sorted, subrounded, clean
sand, fine, possibly silty, predominantly quartz i1 125 -136
Clay and silt, interbedded 7 136 -143
Sand, fine, light gray, well-sorted, 25 143 -168
subrounded, calcareous, predominantly
quartz
Sand, medium to coarse, sorted but lensed or 71 168 -239

interbedded, clean, no clay, subangular

to subrounded, drills l1like it is tightly
compacted, mainly granitics (mostly quartz)
with limestone-dolomite, steadily taking water,
really really nice, very permeable

Gravel, fine to medium with very coarse sand and a 24 239 -263
few big rocks, moderately rough drilling,
subangular to subrounded, mostly granitics
and limestone-dolomite, taking water

Clay (shale?), dark brownish gray, silty, moderately 5 263 -268
soft, crumbly, waxy, possible organic,
calcareous

Silt and very fine sand, brownish black, slightly 10 268 -278

friable, organic (?), noncalcareous,
drilling mud streaked and very dark

Clay (shale), dark brown, smooth, oily, moderately i2 278 =290
calcareous, nonplastic, crumbly, chunky
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Test Hole and Observation Well Record

Location: 133-47-20DDD2 Use of well: Observation

Owner and number: SWC 9101 Principal aquifer: Undefined

Depth drilled (ft.): 80 Altitude of land surface (ft., msl): 967.50 (S)
Screened interval (ft.): 48-51 Lithologic log from: SWC

Casing diameter: i, 25" Comments: West well

Date completed: 9/12/74

Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Clay, very silty, sandy, pebbly, pale yelliow- 5 0- 5
brown; cohesive, sticky, oxidized -(till)

Clay, silty, sandy, pebbly, light-brown, very 9 5 - 14
iron-stained, moderately soft, oxidized
(till), sand and gravel lenses

Clayey, very silty, sandy, pebbly, dark-gray, 28 14 - 42
soft to moderately soft, sand and gravel
lenses, clay lenses (till)

sand, very fine to medium, medium gray, silty, 9 42 - 51
approximately 90% quartz, 10% carbonates,
igneous

Clay, silty, very sandy, pebbly, dark gray, 15 51 - 66

dense (till)

sand, fine to medium, gravelly fine, medium 2 66 ~ 68
gray, subrounded

Clay, very silty, sandy, pebbly, dark gray, dense, 12 68 - 80
thin clay lenses (till)
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Test Hole and Observation Well Record

Location: 133-47-21BCB Use of well: Observation

Owner and number: SgswC 3778 Principal aquifer: Wahpeton Buried Valley
Depth drilled (ft.): 220 Altitude of land surface (ft., msl): 967.1 (S)
Screened interval (ft.): 189-195 Lithologic log from: SWC

Casing diameter: 1.,25" Comments: Destroyed

Date completed: 8/26/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)}
Topsoil, pebbly clay loam, black 2 0 - 2
Clay, silty to sandy with pebbles and cobbles, 14 2 - 16

yellowish gray to moderately olive brown
with reddish iron stains, soft to moderately
soft, cohesive, moderately plastic, oxidized
(tiil)

Clay, silty to sandy with pebbles and gravel, 8 16 - 24
olive gray, soft to moderately soft,
cohesive, moderately plastic (till)

Silt and very fine to fine sand, gray, slightly 20 24 - 44
cohesive to loose, permeable, predominantly
quartz

Gravel, fine to medium, moderately well sorted, 12 44 - 56

subangular to subrounded, clean - not
stained, mostly limestone-dolomite and
granitics with shale, nice

Clay, silty, and very sandy with pebbles and 51 56 =107
occasional cobbles, olive gray, moderately
soft to slightly hard, moderately brittle,
tough; contains beds or blocks of smooth
tight dark clay, light gray friable silt,
and gray, loose, fine to medium sand,
occasional streak of fine gravel (till)

8ilt and very fine sand, slightly clayey, light 9 107 -1i1e6
gray to light olive gray, moderately soft,
friable to crumbly, chunky, calcareous
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Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Sand, medium to coarse, very well sorted and 84 116 -200
uniform, generally between subangular and
subrounded, clean, drills fairly tight like
a bedrock sand, stands up in hole very good.
Very permeable, predominantly quartz and
limestone-dolomite

Gravel, fine and medium with a couple of cobbles 7 200 -207
and possible streak of very light gray
limey clay, drills fairly rough

silt, clayey, brownish gray, moderately soft, 2 207 -209
slightly cohesive, noncalcareous

Sand, medium, white, limey clay matrix, nearly 2 209 -211
pure quartz, highly calcareous

Shale, black, hard, tight, smooth, waxy, 9 211 -220
noncalcareous
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Test Hole and Observation Well Record

Location: 133-47-21CBA

Owner and number: gwC 3789

Depth drilled (ft.): 262
Screened interval (ft.): 258-261
Casing diameter: 1.25"

Date completed: 9/4/69

Use of well:

Principal aquifer:

Observation

Wahpeton Buried Valley

Altitude of land surface (ft., msl):

Lithologic log from:

Comments:

Lithologic Log

Unit description

Topsoil, pebbly loam, dry, black

Clay, silty to sandy with pebbles and cobbles,
yellowish gray, soft, sliightly cohesive,

jointed, sloppy (till)

Destroyed

Thickness (ft.)

Clay, silty with sand grains and pebbles, moderately 21
olive brown, moderatly soft, cohesive, tough

(till), oxidized

clay, silty with sand grains, pebbles and cobbles, 10
olive gray, moderately soft to slightly hard,

cohesive, tough, stiff (tiil)

sand, medium to coarse, moderately sorted,
generally subangular, predominantly quartz

g§ilt, clayey with very fine sand, greenish
gray, soft, slightly cohesive, interbedded

Sand, medium to very coarse with fine gravel,

moderately sorted, subangular to subrounded,

sand mostly quartz and granitics, gravel
mainly limestone-dolomite and shale

Clay, silty with sand grains, numerous pebbles
and occasional cobbles, olive gray,
moderately soft, cohesive, stiff, tough,

interbedded with smooth, tight, stiff, dark

brownish gray clay (till)

Clay, silty and sandy with pebbles and cobbles,
dark olive gray, slightly hard, slightly

brittie, tight (till)
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31

20

SWC

964.4 (S)

Depth (ft.)

26

36
39

53

59

20
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Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Sand, very fine and fine, silty, 1light olive 14 110 ~124
gray, loose to slightly cohesive, sugary,
calcareous
Clay, olive gray, soft, cohesive, plastic, 4 124 -128

smooth, sticky

Sand, fine and medium, tan, well-sorted, fairly 102 128 -230
uniform, clean, subangular to subrounded,
mostly quartz and other granitic derivatives
with limestone and dolomite, some shale

sand, as above, medium to coarse 32 230 -262
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Test Hole and Observation Well Record

Location: 133-47-21BDA Use of well: Test hole

Owner and number: gSwC 3777 Principal aquifer:

Depth drilled (ft.): 210 Altitude of land surface (ft., msl): 960 (T)
Screened interval (ft.): None Lithologic log from: SWC

Casing diameter: pone Comments:

Date completed: 8/25/69

Lithologic Log

Unit description Thickness (ft.) Depth (ft.)
Topsoil, sandy loam, black 2 0 - 2
Sand, clayey with pebbles, yello&ish gray, 4 2 - 6

soft, loose (till)

Clay, silty and' sandy with pebbles and cobbles, 7 6 - 13
yelilowish gray to moderately olive brown,
moderately soft, cohesive, oxidized (till)

Clay, olive gray, soft, smooth, cohesive, 3 i3 ~ 16
plastic, sticky

Sand, fine, light olive gray, uniform, generally 2 ie - 18
subrounded, clean '

Clay, with sand grains and pebbles, olive gray, 2 is - 20
moderately soft, slightly brittle, very
sandy (till)

Gravel, fine, well-sorted, subanguiar to 4 20 - 24
subrounded, mostly limestone-dolomite and
granitics, some shale, clean

Clay, as above, olive gray, very sandy clay with 4 24 - 28
pebbles, moderately soft (till)

Clay, as above, interbedded with lenses of i9 28 - 47
medium to very coarse sand and fine
gravel, occasional cobble, medium
sand at 40 to 50% of section

Clay, dark gray, moderately soft, cohesive, 3 47 - 50
plastic, sticky, smooth, iight gray,
limey inclusions
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Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Clay, silty and sandy with pebbles, olive 7 50 - 57
gray, moderately cohesive (till)

Sand, medium, light olive gray, well-sorted and 7 57 - 64
uniform, clean, subangular to subrounded,
predominantly quartz, calcareous

8iit, clayey to sandy (very fine), light olive 12 64 - 76
gray to olive gray, soft, friable to slightly
cohesive, nonplastic, calcareous

Clay, very sandy with pebbles and occasional cobbles, 58 76 -134
moderately soft to siightly hard, moderately
brittle (till, may have some slight permeability
to it, interbedded with lenses of fine to medium
gray, sorted, generally subrounded sand and some
fine gravel, it's about 1/2 till and 1/2 sand

Sand, medium, light gray, well-sorted, generally 7 134 -141

subrounded, clean, calcareous, predominantly
quartz and granitic derivatives

Clay, as above, very sandy clay with interbedded 14 141 -155
fine to medium sand lenses (till)

Clay, as above, with interbedded lenses of smooth io 155 -165
dark gray clay and olive gray silty clay
(till)

Sand, medium to coarse, well sorted and uniform, 20 i65 -185

generally subangular to subrounded, clean,
mainly quartz and granitics with limestone
and dolomite, a little shale

Clay, dark gray, smooth, moderately soft, cohesive, 18 i85 ~-203
plastic, tight, interbedded with silt, fine
to medium sand and a little gravel

Boulder 2 203 -205
Shale, black, hard, tight, noncalcareous 5 205 -210

143



Test Hole and Observation Well Record

Location: 3133-47-21CBB1 Use of well: Observation

Owner and number: gwc 3787 Principal aquifer:

Depth drilled (ft.): 3igQ

Screened interval (ft.): 257-260 Lithologic log from:

Casing diameter: 3, 25" Comments: Destroyed

Date completed: 9/3/69

Lithologic Log
Unit description

Topsoil, pebbly cobbly loam, dry, black

Ciay, sandy, yellowish gray, rocky, soft,
slightly cohesive, fractured and jointed,
oxidized (till)

Clay, silty and sandy with pebbles and cobbles,
moderately olive brown, moderately soft,
cohesive, moderatly plastic, oxidized (till)

Clay, silty to sandy with pebbles and cobbles,
olive gray, moderately soft, cohesive,
moderately plastic, tough (till)

Silt and very fine sand, clayey, greenish gray,
soft, slightly cohesive, calcareous

Sand, medium, well-sorted, subangular, predominantly
quartz with limestone-dolomite and shale, clean

§ilt, clayey with very fine sand, brownish gray, soft,
slightly cohesive, organic

Sand, fine, gray, moderately sorted, subangular to
subrounded, predominantly quartz

Clay, silty with sand grains, pebbles and cobbles,
olive gray to dark olive gray, moderately soft
to slightly hard, stiff, tough, includes lenses
or blocks of dark gray, smooth, laminated, very
stiff, tight clay (till)
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Thickness (ft.)

12

25

47

Altitude of land surface (ft., msl):

Wahpeton Buried Valley

968.2 (8)

Depth (ft.)

0
2

17

42

.47

51

53

57

- 2
- 5
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Lithologic Log
Unit description Thickness (ft.) Depth (ft.)

Sand, very fine, clayey and silty, light olive 9 104 -113
gray, soft, slightly cohesive, calcareous

Sand, medium with some coarse, tan, well-sorted 13 113 -126
and uniform, clean, subangular to subrounded,
predominantly quartz and granitic derivatives
with limestone-dolomite and some indurated
dark gray shale

Clay, sandy, olive gray, soft, cohesive, moderately 3 126 -129
plastic, sticky

Sand, as above, predominantly medium to about 160°', 181 129 -310
predominantly coarse to about 220°',
predominantly very coarse to about 270',
predominantly fine gravel to T.D. of 310°',
very clean, well-sorted, and uniform,
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