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INTRODUCTION

The West Fargo aquifer system (WFAS) is located predominantly
in eastern Cass County and northeast Richland County. The WFAS is
comprised of three aquifers that underlie an area of 10 square miles or
more, and numerous, smaller subaquifers. The three aquifers of 10
square miles or more are called the West Fargo North aquifer, the
West Fargo South aquifer, and the Horace aquifer. These aquifers are
indirectly connected, as are many of the numerous, smaller
subaquifers. The nature of the indirect connections between the
aquifers and the subaquifers vary, both in nature and in degree. The
total area underlain by all of the aquifers or subaquifers in the WFAS is

estimated to be about 90 square miles.

Across the river in Minnesota there are additional small
subaquifers, and the Buffalo aquifer. In order to ascertain if there are
any connections between the WFAS and the aquifers and subaquifers in
Minnesota, the study area was expanded to include part of Minnesota.
Thus the study area incorporates several townships that lie partly or
entirely in Minnesota. The total study area (see Figure 1) incorporates

about 1,550 square miles.

The WFAS has been used as a source of water for over 100 years,
dating back to the late 1800's. The utilization of the WFAS as a source
of water has increased over this same time period, and as a result, the
water levels in all known portions the WFAS have continued to go
down in elevation. Concern over the long-term viability of the WFAS
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Figure 1.

Location diagram of the study area.
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led to the Southeast Cass Water Resource District's sponsorship of this

study of the West Fargo aquifer system.

The study is divided into two parts. Part I is a compilation of the
geologic and hydrologic data collected during this and previous
investigations, as well as data that was not associated with any previous
study. Part II is a report that discusses the ground-water resources of

the study area.

PURPOSE

The purpose of this investigation was to define the nature of the
ground-water resources in the vicinity of eastern Cass County, and

northeastern Richland County.

LOCATION NUMBERING SYSTEM

The location-numbering system used in this report (fig. 2) 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 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 139-049-04ADD would be located in the
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SE1/4 of the SE1/4 of the NE1/4 of Section 4, Township 139 North,
Range 49 West. Consecutive terrninal numbers are added if more than
one well or test hole is recorded within a 10-acre (4-ha) tract. Thus
139-049-04ADDS3 would be the third location in the 10-acre area
described by 139-049-04ADD.

In this study each 10-acre area sometimes was further divided
into 2.5, 0.625, and 0.15625 acre areas in the same manner described
above. Thus, well 139-47-08BACADB is located in the NW1/4 of the
SE1/4 of the NE 1/4 of the SW1/4 of the NE1/4 of the NW1/4 of
Section 8, Township 139 North, Range 47 West.
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EXPLANATION OF TABLES
AND METHODS OF DATA COLLECTION

The data in this report are listed in tables 1-7. The data consist
of the following: 1) an inventory of selected locations that have wells,
piezometers, and test holes, with associated lithologic logs where they
are available; 2) water-levels in selected wells and piezometers (up to
1996); 3) chemical analyses of ground water samples (up to 1996); 4)
stable isotopic analyses of ground water samples (up to 1996); 5)
historic water use (up to 1995); 6) a list of duplicate names and

locations of wells; and 7) a list of community water supplies.

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. Some of the data listed in this publication has been
presented in other reports. Because the data is distributed in so many
other reports (about 40 to 50 of the reports listed in "Selected
References"), this report makes an effort to list all of the previously
reported data. Every effort has been made to amalgamate the data so
that all data associated with one physical well is listed under one well

descriptor.
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Most of the locations associated with the data presented in these
tables are shown on the map of the study area presented in Plate 1

found in the back of each volume of the data report.

Lithologic Logs of Wells, Piezometers, and Test Holes

Lithologic logs collected from water-well contractors 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 contractor's logs, and logs of some of the test holes drilled
during this and prior investigations. Geophysical logs are available for
some test holes. These logs are useful for geologic correlation
purposes. The geophysical 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.

SWC observation wells constructed prior to this study were
completed 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
stainless 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
at the drill site and then placed 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
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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.

Piezometers were constructed for this study. Construction of
the piezometers involved the drilling of a deep test hole to evaluate
the lithology to determine the number of piezometers to be installed
at a particular site. This deep test hole (in most instances) also served
as the hole for the deep piezometer, if the deepest desired screened
interval was close to the bottom of the hole. First, the appropriate
length of casing and screen were placed into the test hole. Silica sand
was then placed around the screen using a tremie pipe with the lower
end located a couple of feet above the top of the screen. After the
silica sand was installed around the screen the lower end of 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 or high-solids
bentonite grout was then pumped down the tremie pipe and upward
in the annular space. This process continued until the grout filled the
entire annulus up to land surface. If the grout settled, additional grout
was poured or pumped down the hole until the annular space was

filled to land surface.

A day or two passed to allow the grout to "set”, and then the

piezometers were slugged with a small quantity of fresh water and
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pumped with air for development. Each new piezometer was pumped
for several hours to assure a good hydrologic connection between the
piezometer and the aquifer. Subsequent piezometers, if necessary,
were completed at each site by moving the drilling rig ahead 10 to 20

feet, drilling the next hole, and repeating the above described process.

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-
surface elevation is the National Geodetic Vertical Datum (NGVD). The
elevation of the land surface and/or measuring points at most sites in
the database have been determined through the use of the U. S,
Geological Survey 7 1/2 minute quadrangle (topographic) maps. The
sites were located on the topographic map, and the elevation
determined from the map. In most instances this was done in the
field, and in some instances this was accomplished in an office
environment. The sites determined in this fashion generally are
determined to the nearest foot. Most of the observation wells and
piezometers that have water level measurements associated with them
have had the elevation more accurately determined through the use of
differential leveling. The sites determined in this fashion are

generally surveyed to the nearest tenth or hundreth of a foot.
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Chemical Analyses of Ground Water

The analyses of the chemical composition and physical
properties of water are reported in the Table of Chemical Analyses
(Table 3). Most of these chemical analyses were done in the SWC
chemical laboratory. The SWC 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 collected from domestic, industrial, and city
supply wells by using the existing pumps. SWC observation wells and
piezometers were sampled using several methods: these methods
include bladder, gas squeeze, and peristaltic pumps, as well as airlift,
and bailing procedures.

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 (pvc 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.

Stable Isotope Analyses of Ground Water

Samples from selected wells were analyzed for the stable
isotopes 180 (oxygen-18) and 2H (deuterium). The results are listed
in Table 4. The samples were filtered with a 0.45 micron filter and
collected in 40ml bottles that were sealed with Teflon tape. No
preservatives were used. The bottles were completely filled with no
air headspace. The samples were refrigerated and kept out of direct

sunlight.

Water Use

Historic water use in the study area dates back to the late
1800's; however, the first documented water use dates back to 1903.
Documented water use records have been kept and/or reported by a
number of different entities over the last 94 years. The result is a
patchwork of water use records involving different time periods, with
different categories, and different groupings in the amalgamation of
reported water use. The water use tables (Tables 5A to 5I) make an
effort to capture the recorded water use in as specific a manner as is

possible, given the nature of the water use records.
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In 1965 the SWC began requiring water use reports for all North
Dakota water permit holders. The reporting method was self-
reporting on the part of the permit holder in response to a mailing.

In 1977 a cooperative effort between the U. S. Geological Survey
(USGS) and the SWC was developed for the purpose of gathering more
accurate water use data. From 1978 to 1982 the accuracy and the rate
of reporting water use records steadily improved. Since 1983 the
statewide record is generally about 94% complete, and reasonably
accurate, depending on the permit holder.

In 1938 Minnesota began to collect water use data from some
large permit holders. In the 1970s they began to collect water use
data from all permit holders. Data collected before 1978 is on
microfiche. After 1978 the water use data is on paper, and is not
easily accessed, however it can be retrieved. Some computerization of
the water use data records started in the late 70s, however due to the
evolution of the changing computer systems, the record keeping was
not stable until 1987. The first water use data considered reliable and
accessible starts in 1988. The statewide record is generally about
93% complete, and moderately to fairly accurate, depending on the
permit holder.

The city of Fargo has records of its use of water from the Red
River that go back to 1946. The city of Moorhead has water use
records that go back to 1952. Earlier Moorhead and Fargo water use
data is taken from Byers et al (1946), Dennis et al (1949), and Wolf
(1981). There are several amalgamations in the Moorhead water use
data. The individual sources are listed and a combined total developed

from the sum of those individual sources. A more accurate total is
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listed in the "METERED TOTAL" column. This discrepancy is
predominantly a result of the practice of bypassing the softening basin
with the Moorhead East well water from 1952 until 1978. The well
water that bypassed the softening basin wasn't metered. The
remaining differences are the result of meter accuracy differences

(1979-1995).

Well Location Descriptors

In the effort to characterize the historic water levels and the
water quality of the different aquifers in the study area, many old
records, raw data sheets, and old reports were investigated.
Particularly useful for old water levels were the USGS Water Supply
Papers that reported water levels and artesian pressures from the
1930s to the 1970s. These reports (and other reports) listed
locations that had well descriptors that would sometimes change
through time, and sometimes would be called more than one thing at a
time. At different times the well would be described with a reference
number, or a reference name, or a geographical description. Tables
6A and 6B are the results of an effort to identify the different
descriptors that have been used for data sites that have had varying

names.

A 13



Community Water Supplies

To identify the source of water supply for the many communities
in the area, an effort was made to identify all known communities with
a listing of their respective sources of water (Table 7). Table 7A lists
the Minnesota communities, and table 7B lists the North Dakota

communites.
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TABLE 1A. TABLE OF INVENTORY OF WELLS AND TEST HOLES FOR
TOWNSHIPS 135 to 138 (lithologic logs where available)
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Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOlL

CLAY
CLAY
SAND
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

CLAY
BOULDERS
CLAY
SAND
CLAY

CLAY

135-047-07CDCCAD

11/1978 Purpose:
951 Well Type:
181 Aquifer:
166-172 Log Source:

Lithologic Log
Description
top soil, black
clay, brown
sandy clay, blue, soft
fine sand, gray
sandy clay, blue
sandy clay with lenses
sandy clay, blue
sand drilled poor, vaned color
sandy clay, biue
sand, gray
sandy clay with lenses

sand, varied color

sandy clay with lenses

sandy clay. blue

sand

sandy clay

135-047-08DCCBCD
&1976 Purpose:
957 Well Type:
2 Aquifer:
266-272 Log Source:
Lithologic Log
Description

top sail, black, soft

clay, yellow, soft

fine sand, yellow, soft

clay, blue, soft

clay + stones, gray, soft

boulder, hard

clay + stones, gray, varied hardness
fine sand, gray, soft

clay + stones, gray, varied hardness

clay + stones, gray, varied hardness

A 20

Domestic Well

4" Stainless Stee!
Buffalo

LTP Enterprises, Inc

Domestic Well

4" Stainless Steel
Dakota Group
Paasch

Depth (ft)
0-2
2-18
18-46
4648
48-62
62-65
65-153
163-157
157-159
158-161
161-165
165-173
173-175
175177
177179
179-181

Depth (ft)
0-1
1-3
3-56
56-97
97-126
126-127
127-148
148-150
150-175
175-190



135-047-08DCCBCD (continued)

CLAY clay + stones, gray, varied hardness
CLAY clay + stones, gray, varied hardness
CLAY clay + stones, gray, varied hardness
CLAY clay + stones, gray, varied hardness
SANDSTONE clean very fine sand, white, soft

135-047-09CDCCBB

Date Completed: 6/1982 Purpose:
L.S. Elevation (ft): 958 Well Type:
Depth Drilled (ft): s Aquifer:
Screened Interval (ft): 269-285 Log Source:

Lithologic Log

SOIL top soil, black

CLAY clay, brown

CLAY clay, blue

SAND fine sand, blue

SAND 12-slot sand, biue

CLAY sandy clay, blue

SAND 10-12 slot sand, brown

CLAY sandy clay, blue

SAND lenses sand + clay, blue

SAND sand, biue

CLAY clay, blue

SAND sand, biue

CLAY sandy clay, blue

CLAY sandy clay + lenses, blue

SAND sand, blue

SAND lenses sand + clay, blue

CLAY sandy clay, biue

SAND fine sand, gray

CLAY sandy clay, blue

SAND fine sand, biue

CLAY sandy clay, blue

SAND fine dirty sand, blue

CLAY sandy clay, blue
135-047-13CCDCDB

o Come, g hee.

A 21

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

Domaestic Well

4" Stainless Steel
Undefined
Robertson

190-210
210-225
225-250
250-260
260-272

78-209

209-212
212213
213215
215-216
216-222
222-227
227-231
231-238
238-268
268-273
273-275
275-285
285-299
299-301
301-303



SOIL
CLAY
CLAY
CLAY
CLAY
SAND
CLAY
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
SAND
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
SAND
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND

135-047-13CCDCDB (continued)
Lithologic Log

Description Depth (ft)
top sail, black 0-2

clay, yellow 2-21

clay, blue 21-35
sandy clay, blue 35-50
clay, blue 50-60
sand, gray 60-62
clay, blue 62-77
sand, gray 77-95

135-047-15AAABCD

6/1989 Pul ; Domestic Well

966 Well Type: 5" Stainless Steel

80 Aquifer: Undefined

0-0 Log Source: Robertson

Lithologic Log
Description Depth (1)
top soil, black 04
clay, yellow 4-16
clay, blue 16-62
sand, gray 62-68
clay, blue 68-80
135-047-19CDDCBB

1211973 Purpose: Domestic Well

968 Well Type: 4" Stainless Steel

327 Aquifer: Undefined

307-320 Log Source: LTP Enterprises, Inc

Lithologic Log

Description Depth (i)
top soil, black 0-1
sand, colored 1-12
clay, blue 12-20
shale, blue 20-54
sandy clay, blue, soft 54-68
sand 68-70
sandy clay, biue, soft 70-203
fine sand 203-204
sandy clay, blue, soft 204-250
sand + clay lenses 50% clay 250-253

A 22



135-047-19CDDCBB
CLAY sandy clay, biue
SAND fine sand drilled dirty, gray
CLAY sandy clay, blue
CLAY sandy clay + lenses dirty sand 50, blue
CLAY sandy clay, blue
SAND fine sand drilled dirty + shale, black-gray
SHALE sandy clay + shale, biue
SANDSTONE fine sand drilled cleaner, gray
SANDSTONE sand + clay lenses, gray
SANDSTONE fine sand drilled good, gray
CLAY clay + shale pink gray blue black
135-047-30BCBCDB
oangemp w e
Depth Drilled (ft): 313 Aquifer:
Screened Interval (ft): 300-310 Log Source:
Lithologic Log
Unit Descripti
SOIL top soil, black
SAND sand, brown
CLAY clay, blue, soft
CLAY shale, biue, soft
CLAY sandy clay, blue
SAND sand, blue
CLAY sandy clay, blue
BOULDERS rock
CLAY sandy clay, blue, soft
SAND fine sand
CLAY sandy clay, blue
CLAY sandy clay with shale, black-blue
SAND fine sand drilled good water, gray
SAND fine sand drilled dirtier, gray
CLAY sandy clay, blue
135-047-35BBBADA
E%?E(f:\:a‘\gge(?t:): 3/712973 \We | Ty;;e:
Soraenadt nienval 520237 Log Source:

Lithologic Log

A 23

(continued)

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

253-265
265-268
268-269
269-272
272-291
291-300

309-310
310-320



Unit
CLAY
SAND
CLAY
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND
BOULDERS
CLAY
SAND
CLAY
SAND
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
SAND
CLAY
SAND
CLAY
CLAY
SAND
CLAY
SAND
SAND

135-047-35BBBADA (continued)

Description

sandy clay, brown

fine sand, brown

clay, brown, hard

clay, brown, soft

clay, blue, soft

sandy clay with rock, blue

fine sand drilled clean, blue
sandy clay, blue

sand with lenses of clay washed, colored
sandy clay, blue

fine sand

rock

sandy clay, blue

sand, blue

sandy clay, blue

sand, colored

sand with lenses of clay, colored
sandy clay with lenses of sand, blue
sand, colored

sandy clay, biue

sand, colored

sandy clay, blue

sand, colored

sandy clay, blue
sand drilled good, colored

sandy clay, blue

sand, colored

sandy clay, blue

lenses of sand + clay, blue
sand drilled good, varied color
sandy clay, blue

sand, blue

sandy clay, blue

silty clay, blue, soft

sand, gray

sandy clay, blue

sand didn't drill good, blue
sand drilled good, blue

A 24

Depth (ft)
0-1
14
4-10
10-17
17-30

3847
47-56
56-57
57-69
69-78
78-79
79-80
80-82
82-86

90-91
91-96
96-97
97-99
99-100
100-101
101-102
102-104
104-107
107-116
116117
117-122
122-125
125-128
128-183
183-184
184-207
207-219
219-222
222-224
224-226
226-237



SAND
SAND

SAND
SAND
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND
cLAy
SAND

Date Completed:
L.S. Elevation (f):
Depth Drilled (f):

Unit

TOPSOIL

CLAY

CLAY

CLAY

SAND & GRAVEL
CLAY

135-047-35BBBADA
dirty sand, blue
sand drilled good, blue
clay, blue
sand, biue
sand drilled good, blue
sand, blue
sand drilled good, blue
lenses of sand + clay, blue

135-048-01DDDABC

81987 Purpose:
Lithologic Log
top soil, black
clay, yellow
clay, blue
sand, gray
clay, blue
sand, gray
clay, blue
sand, gray
clay, blue
sand, gray
clay, blue
135-048-05BAA1
10/1/91 NI:)SWCF‘:JEQMJ2 ;
% Well Type:
Log Source:
Lithologic Log
D -
no description

yellow-brown, soft, smooth, very plastic
gray, soft, smooth, plastic, (lake clay)
sandy, silty, pebbly, gray, soft, plastic, (till)
no description

(continued)

Domestic Well

5" Stainless Steel
Buffalo

Robertson

Test Hole

NDSWC

very sandy, silty, some pebbles, gray, soft, slightly plastic, rocks at 71 feet

A 25

237-239
239-243
243244
244-248
248-252
252-254

258-261

156-176
176-180

0-2
2-28



135-048-05BAA1 (continued)

SAND medium to coarse with gravel, fine to medium, to coarse, angular and subangular to 85-89
subrounded
CLAY sandy, silty, pebbly, gray (till) 89-92
ROCKS & GRAVEL clay layer at 96 feet and 98 feet 92-100
SAND coarse 100-104
CLAY sandy, silty, pebbly, gray, very sandy, moderately soft, slightly plastic, rocks at 130 (till 104-133
SAND & GRAVEL  no description 133-136
CLAY very sandy, silty, pebbly, gray (till) 136-144
CLAY sandy, silty, pebbly, firm (il 144-164
SAND fine 164-173
CLAY sandy, silty, pebbly, very sandy (till) 173178
CLAY sandy, silty, pebbly, moderately plastic, moderately firm, rocks at 220 feet 178-221
CLAY silty, sandy, some pebbles, ﬁray clay and sand layers from 230-236 (till), otherwise 221-240
appears more lacustrine or fluvial, fairly plasbc slightly greasy
CLAY smy pebbly gray, sofL moderately plastic, layers of coarse sand and gravel from  240-262
252-256 feet edominantly some carbonates)
CLAY silty, dark gray, soft, fairly plastic (fluvial) 262-272
SAND & GRAVEL virtually all shale 272-274
SILT clayey, firm but crumbly, gray to light gray (fluvial) 274-280
CLAY % '%Li? flaJs:{mpla retun, fluvial silty clay or till, sand layers 305 to 310 feet, some sandy clay =~ 280-324
SAND clayey, predominantly shale, and some coal fragments, full of clay layers 324-338
CLAY very litle sample retum 338-341
SAND clayey, litle sample retumn 341-351
CLAY very little sample retum, sand layers, rocks at 378 feet, rock at 384 feet (iill) 351-385
CLAY green, soft, gritty (weathered Precambrian) 385400
135-048-05BAA2
NDSWC 12903
- Elevaon ) & e e heika
Depth Drilled (ft): 180
Log Source: NDSWC
Lithologic Log
Unit D ipti Depth (ft
TOPSOIL no description 0-2
CLAY yellow-brown, smooth, soft, plastic, (oxidized lake clay) 236
CLAY smooth, soft, very plastic, (lake clay) 36-46
CLAY sandy, silty, pebbly, gray (till), sand layer at 56 feet 46-61
SAND & GRAVEL  medium to coarse, angular to subrounded 61-65
CLAY very sandy, silty, pebbly, gray, soft, slightly plastic (till) 65-69
CLAY mckdgﬂsﬂl%y_.fgﬁb:y zgfa:;t w%a?ﬁlm gn vgnn moderately plastic, gray after 75 feet 69-144
ry sandy (till)
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SAND & GRAVEL

CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL

SAND
SAND & CLAY
CLAY
SAND
CLAY
ROCK
CLAY
SAND
CLAY
SAND
CLAY
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
CLAY

135-048-05BAA2 (continued)

no description 144-146
very sandy, silty, pebbly, gray, soft, moderately plastic, rocks at 162 feet (till) 146-180
135-048-06BAA1
12/2/76 H.N'Fosa: Test Hol
% Well Type: °
Log Source: LTP Enterprises, Inc

Lithologic Log

black 03
brown, soft 3-18
blue, soft 18-56
blue, sandy 56-65
blue, sandy, with sand lenses 65-67
colored 67-73
blue, lenses 7374
blue, sandy 74109
dirty, poor 109-116
blue, sandy 116-153
black 153-154
biue, sandy 154-186
dirty 186-202
blue, sandy 202-266
gray 266-268
blue, sandy 268-274
gray, fine 274-278
black, blue, sandy, with shale lenses 278-283
black, white, pink, colored 283-292

135-048-06BAA2

1211/76 Pui : Test Hole

926 Well Type:

157

Log Source: LTP Enterprises, Inc
Lithologic Log

black 03
brown, soft 320
blue, soft 20-51
blue, sandy 51-67
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SAND

ROCK

SAND & GRAVEL
SAND & GRAVEL
CLAY

SAND

CLAY

SAND

CLAY

ROCK

CLAY

SAND

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft);

Unit

TOPSOIL

CLAY

CLAY

ROCK

CLAY

SAND & GRAVEL

Date Completed:

Depth Drilled {(m)::
Screened Interval (ft):

Unit
SOIL

135-048-06BAA2
colored, washed
black
gray, dirty, with washed rock
colored, washed
blue, sandy
gray, dirty, with clay lenses
blue, sandy
blue
blue, sandy
black
blue, sandy
gray, washed
blue, sandy

(continued)

135-048-08ACD2

7/31/90 Pu :
932

Well Type:
4

148 Aquife

138-142 Log Source:
Lithologic Log

D ipt
black

brown

gray

white

sandy, gray

brown

sandy, gray

gray

small lenses of clay, gray

A 28

Domestic Well
4" Steel

Undefined
LTP Enterprises, Inc

Domestic Well

4" Stainless Steel
Buffalo (shallow)
Vorwerk

gray
sandy, gray
135-048-10CDDBDC
11975 Purpose:
940 Well Type:
80 Aquifer:
75-80 Log Source:
Lithologic Log
Description
soil, black, soft

67-70
70-71
71-73
7374
74110
110-116
116-125
125127
127-132
132-133
133-136
136-137
137-157

0-1
141
4143
4344
4461
61-83
83-114
114-131
131-131
131-143
143-148

0-2



CLAY
CLAY
CLAY
GRAVEL

SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
GRAVEL
SAND
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SAND
CLAY
SAND

135-048-10CDDBDC (continued)

clay, yellow, soft
sandy clay, gray, soft
sandy clay, gray, soft
rock hardpan, hard
sticky clay, gray, hard

sand water, gray
135-048-11DAABDA
71987 Pul :
4 gy
0-0 Log Source:
Lithologic Log

Description

top soil, black

clay, yellow

clay, blue

silted gravel, gray

sand, gray

clay, blue

135-048-13BBBDBA
7974 Pu 5
95-101 Log Source:
Lithologic Log

top soil, black

clay, brown

clay, blue, soft

sandy clay, blue

sandy clay with small rock, blue
sandy clay, blue, hard

sand, blue

sandy clay, blue, hard

rock

sandy clay, hard

fine sand

sandy clay

sand

A 29

Domaestic Well

4" Stainless Steel
Buffalo (shallow)
Robertson

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

29
9-12
12-20

0-1
144

68-78

93-101
101-105
105-106



Date Completed:
L.S. Elevation (ft):
Depth Drilled (H):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
cLAY
CLAY
GRAVEL
CLAY
GRAVEL
SILT
CLAY

SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilied (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY

GRAVEL

TILL
CLAY
TILL

135-048-13BBBDBA (continued)

sandy clay
135-048-17CCC
NDSWC 11659
9/9/85 Purpose: Observation Well
932.7 Waell Type: 1.25" PVC
200 Aquifer: Undefined
152-157 Log Source: NDSWC
Lithologic Log
no description

sandy, silty, yellow-brown, oxidized, siff, plastic (till)
light gray, soft, very plastic, no silt or sand (lacustrine)
sandy, silty, gray, surprisingly few returns, plastic (till)
dirty, coarse

sandy, silty, few retums (ill?)

coarse, dirty

clayey, gray, soft, slightly plastic, gradational

silty, gray, moderately soft, plastic (fluvial)

with some sand, and some silt, almost looks layered, but has occasional sand sized particles

stiff, slightly plastic (till)

very sandy, silty with pebbles, drills easier; more normal till, becomes stiffer at 102 feet,
sandier and slightly softer at 125 feet

fine to coarse, dirty with some gravel
g:gc rgé(ay. some stiff layers some soft, light gray streaks, bentonitic in places, very soft

135-048-19BBC

NDSWC 12332
6/28/83 Purl:aosa: Test Hole
8935 Well Type:
240
Log Source: NDSWC
Lithologic Log
D -
no description

yellow brown, slightly silty, iron stained, oxidized, (lake clays)
olive gray, slighity silty, plastic, sticky, cohesive, (lake clays)

olive gray, silty sandy with pebbles, rocky, poorly sorted, occasional lens of sand and gravel

(tiln)

with medium to coarse sand, predominantiy shale and igneous, well rounded to angular, poorly

as above, rocky
olive gray, silty, drills smooth
as above

A 30

106-109

66-91

91-148

148-161
161-200

44-53

53-55

55-102
102-105
105-113



CLAY
SAND
TILL

CLAY

SAND
CLAY

Date Completed:
L.S. Elevation f?:
Depth Drilled (ft):
Screened Inte

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY

TILL

SAND
TILL
BEDROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

rval (ft)

olive gray, silty, dril

medium to very coarse, with gravel, well rounded to subrounded, poorly sorted till, as above

as above

black, greasy, carbonaceous, drills smooth and slow, occasional choppy drilling, shale or
sandstone lenses? flakes of bentonite in clays, occasional shale and sandstone chunk

135-048-19BBC (continued)

Is smooth

fine fo coarse, washing badly, rain of retums, well rounded, good sorting
black, very poor retums, mostly washing sand from above, layer of fine sand
black, very poor retums, drills slow and smooth

1934 Pur‘:n:se:
936 Waell Type:
0 Aquifer:
0-75 Log Source:
Lithologic Log - unavailable
135-048-20ABA
NDSWC 11715
10/24/85 Pu ;
933 Well Type:
210
Log Source:
Lithologic Log
D ioti
no description

slightly silty to about 10 feet, carbonaceous zones, oxidized at 17 feet (lacustrine) gravel

lenses at 44 feet

olive gray, very silty, grades into silty clay (fluvial in appearance), gravel lenses at 56 feet,
cobbles at 63 feet

135-048-19DDD

dark gray, tight, a few prominent sand grains, waxy

very clayey, brownish gray

brownish gray, slightly silty, tight interbedded gravel 80-82 feet

dark brownish gray, silty, pebbly, very tight, occasional small sand and gravel lenses, cobble
bly zones below 135 feet

at 126 feet,
no description

as above, below 160 feet no visible pebbles, lacustrine clay?
shale, black, very tight and waxy, some bentonitic zones

oo
933

at 133 feet, many

135-048-20BAA

0
0-172

Lithologic Log - unavailable

R‘u IT :
e e:
Aqui\‘e;.rp
Log Source:

A 31

Domestic Well
3" Steel

Wahpeton Sand Plain

Test Hole

NDSWC

Domestic Well
4" Steel
Undefined

113121
121-123
123-154
154-198

198-200
200-221
221-240

73-76

82-138

138-140
140-164
164-210



Date Compl

L.S. Elarvabon (f\;t
Depth Drilled
Screened Imerval (ft):

SAND

Date leted:
L.S. Elevacomgon ft):
Depth Drilled (ft):
Screened Interval (ft):

SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
solL
CLAY
CLAY
SAND

135-048-21BDCAAD

81977 Pu
% qu?m Typa
170-175 Log Source
Lithologic Log
Description
topsoil, black
silty clay, gray
clay, brown
clay, blue
sandy clay, biue
fine sand, colored
coarser sand, colored
sandy clay, blue
135-048-22CCCCCC
5/1990
e wiel e
0-0 Log Source:
Lithologic Log
D ioti
top sail, black
clay, yellow
clay, blue
clay, blue
rocks + clay, blue
sandy clay, blue
sand, gray
sand, gray
135-048-23DDABBB
7/1976 Pu :
943 Well Type:
% - wﬁsn
Lithologic Log
D ioti
top soil, black
clay, brown, soft
clay, blue, soft
fine sand, gray

A 32

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

02

23
322
22-51
51-133
133-162
162-175
175-182

Domestic Well
5" Stainless Steel
Undefined
Robertson

0-2
2-18
1845

68-145

145-160
160-170
170-183

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

0-2
2-18
1842



SAND
SAND

SAND
NO SAMPLE
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
CLAY
SAND
CLAY
CLAY
CLAY
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL

135-048-23DDABBB (continued)

sand, colored

sandy clay, blue

shale, blue, soft

sand, blue-brown

shale, gray, soft

fine sand, blue

sand with clay lenses, gray
fine sand, blue

sandy clay, gray

fine sand drilled good, biue
lenses, blue-gray

fine sand, gray

shale, blue

135-048-25CDDDAC

9/1961 Pu ;
952 Well Type:
297 Aquifer:
289-297 Log Source:
Lithologic Log

D s
fop soil, black

sticky shale, yellow
shale, blue

clay, blue

sand, brown

clay, biue

sticky shale, blue, hard
shale, brown-blue, hard

sticky shale, blue

fine sand, blue

shale, blue

135-048-26CCBCDC
6/1982 Pu .
943 Well Type:
146 Aquifer:
138-146 Log Source:
Lithologic Log
D ipti
topsoil, black, soft

A 33

?_omasﬁc Well

Undefined
LTP Enterprises, Inc

Domestic Well
4!

Undefined
Falk Bros Well Drilling

B0-154

154-170
170-231
231-233
233-263

278-280

294-296

0-2
212

12-24
2465

68-124
124-156
156-213

213284

297-297

0-1



CLAY
CLAY
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SAND

SAND
CLAY
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
CLAY
SAND
CLAY
SAND

SAND
CLAY

135-048-26CCBCDC (continued)
clay, yellow, soft
clay, blue, soft
sand lense, gray, medium hardness
clay, blue, medium hardness

135-048-28BADCCA

7/1976 H.II")OSG: Domestic Well

937 Well Type: 4" Stainless Steel
152 Aquifer: Undefined

146-151 Log Source: LTP Enterprises, Inc

Lithologic Log
top soil, black
silty clay, brown
sandy clay, brown
clay, blue, soft
sandy clay, blue
sand, colored
sandy clay with small rock, blue
sand drilled good, colored
sandy clay, blue
sand drilled good, gray
sandy clay, blue

135-048-28BDBAAC

12/1966 Pu‘)ose: Domestic Well
936 Well Type: 4" Stainless Steel
147 i Undefined

124-130 Log Sc:urca LTP E:tarpﬁses, Inc
Lithologic Log

Description

top soil, black

shale, yellow

shale, blue

clay, blue

coarse sand, brown

clay, blue

sand, biue

clay, blue

fine sand, blue

clay, blue

A 34

1-21
21-75
75-138
138-146

0-2
2-6
6-16
16-52
52-56

59-124

124-126
126-137
137-151
151-152

Depth (ft)
02
215
1547
47-99
99-112
112-121
121-130
130-133
133135
135-147



135-048-28CBB

Date Completed: 41374 Pu : Domestic Well
L.S. Elevation (ft): 936 Well Type: 4" Steel
Depth Drilled (ft): 196 Aquifer: Undefined
Screened Interval (ft): 188-194 Log Source: LTP Enterprises, Inc
Lithologic Log
Unit Description Depth (ft)
TOPSOIL black 0-3
CLAY brown 335
CLAY biue 3540
CLAY blue, sandy 40-146
CLAY blue, sandy, with rock 146-158
SAND blue, washed 158-159
CLAY blue, sandy, with sand lenses 159-176
SAND blue 176-196
135-048-31DCD
NDSWC 3977
Date Completed: 6370 Pui : Observation Well
L.S. Elevation (ft): 936.3 Well Type: 1.25" ABS
Depth Drilled (ft): 180 Aquifer: Wahpeton Sand Plain
Screened Interval (ft): 138-141 Log Source: NDSWC
Lithologic Log
TOPSOIL black, silty loam 0-1
SILT yellowish brown, soft, slightly cohesive 1-3
CLAY dusky yellow, soft to moderately soft, cohesive, plastic, smooth, sticky, tight, oxidized 3-26
CLAY yellowish brown, to light olive gray, soft, smooth cohesive, partially oxidized 26-38
GRAVEL fine and medium, sandy, dirty, subangular, to subrounded, assorted, mostly granitics and iron-  38-49
stained carbonates, oxidized(?)
SHALE black, hard, brittie, tight, noncalcareous, upper few feet drilled like it was fractured or a gravel, 49-82
the rest drilled like it was in-place shale
GRAVEL fine amn: medium, brownish or reddish, iron-stained or oxidized, mostly carbonates with 82-87
granitics
TILL clay, silty, with sand grains and pebbles, olive-brownish gray, slightly hard and tightly 87-98
compacted, partially oxidized
SAND fine and medium, with some coarse, brown, moderately sorted, generally subrounded, with 98-107
some subangular, iron stained
TILL clay, silty with sangdgrains and pebbles, dark brownish gray, slightly hard, chunky, tightly 107-120
compacted, oxidized spots and streaks
SAND fine to coarse, occasional gravel and cobbles, brown, heavily iron-stained, interbedded, mostly  120-162
subrounded carbonates and granitics
TILL clay, silty, with sand grains and pebbles, occasional cobbles or boulders, dark olive gray, 162-180
medium soft, chunky, tightly compacted
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Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY

CLAY
CLAY

GRAVEL

CLAY

GRAVEL

SHALE

CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY

SAND

TILL

SAND
TILL

135-048-32BBB
NDSWC 3978
936 ;»'ue I Typ;e:
Log Source:
Lithologic Log
C -~
silty, loam, brownish black

Test Hole

NDSWC

Depth (ft)

01

light olive to medium gray, moderately soft, cohesive, slightly plastic to slightly brittle, smooth ~ 1-13

silty, dusky yellowish brown, soft, moderately cohesive, slightly plastic, oxidized 13-256
olive gray, soft to moderately soft, cohesive, plastic, smooth, sticky, tight 25-36
silty to sandy with pebbles, olive ng{ moderately soft to slightly hard, cohesive, tight, contains  36-84

numerous lenses of sand and gravel (till)

fine and medium, sandy, assorted, subangular to subrounded, mostly granitics and iron- 84-92

stained carbonates; fairly rough drilling

silty with sand grains and pebbles (mostly shale) dark olive gray, moderately soft, cohesive, g2-121

tightly compacted, very few large rocks, drills tight (till)

ry sandy (very fine to fine), light olive gray, moderately soft, moderately cohesive but friable, 121-191
grmy. milky, occasional pebbles but numerous loose fine sand stringers (till)

silty to sandy with pebbles and occasional cobbles, olive gmr
cohesive, indudes blocks or layers of clay and sme' clay,
of sand and gravel, very heterogeneous; sporatic (till)

moderately soft to slightly hard, 191-276
silty clay and numerous poc Kets

fine, medium and some coarse, sandy, assorted, generally subrounded, mostly carbonates 276-307

and granities; interbedded with fill as above

, soft, moderately cohesive, brownish black, very oily and carbonaceous, noncalcareous; ~ 307-327

drills smooth and tight, oily scum on fluid in mud pit

white to pinkish red (feldspar pink), soft, chunky, moderately cohesive, slightly plastic, smears 327-360
‘boud

and stains easily, noncalcareous weathered granite?) contains chunks or

decomposed granite in lower 20 feet

135-048-32DDD

NDSWC 3976
6370 Purpose:
930 Well Type:
160
Log Source:
Lithologic Log
D _—
clayey loam, black

dusky yellowish gray, soft, cohesive, plastic, smooth, oxidized
olive gray, soft, cohesive, plastic

ers of partially

Test Hole

NDSWC

0-2
2-28

silty with sand grains and pebbles, olive gmy, moderately soft to slightly hard, cohesive, tightly 37-88
compacted (till) contains numerous lenses of sand and gravel, limestone in the gravel haavily

iron-stained

fine and medium, brownish, moderately well-sorted, generally subrounded, mostly quartz and  88-96
granitics with some carbonates and shale, loose, clean, has tendency to run or wash out,

would probably produce a flow
as above, silty to sandy with pebbles and stringers of sand

96-101

as above, some fine gravel, brownish, appears partially oxidized or iron-stained, washes out 101-109
as above, silty to sandgﬂay with pebbles and gravel stringers, olive gray, tightly compacted, 109-160
cave

gravel stringers irly rough to drill
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date ted:
LS. E(l;:'mevaﬂon ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY

CLAY
SAND

SAND & CLAY
CLAY
SAND
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SsoiL

135-048-33ABB

a2 el Type:
}?6-125 LAg;HS?;:JmB:
Lithologic Log
Description
black
yellow
biue, soft
biue, hard, sandy
blue
135-048-33ACD
2/24/87 Pu 2
937 Well Type:
174 Aquifer:
160-168 Log Source:
Lithologic Log
Description
black
brown
blue
sandy, gray
gray
sandy, gray
lenses of sand and clay
sandy
colored
colored
135-048-34CDCDAB
?&972 ‘;P\Jl"e | Typa
143;;-147 ALt?gﬂfaSorl-.me
Lithologic Log
D iptl
top sail, black
clay, brown
shale, brown
shale, blue

sandy clay lenses, blue
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Domestic Well
4" Steel

Undefined
LTP Enterprises, Inc

Depth (ft)

01
182
3047
47112
112-126

Domestic Well
4" Steel

Undefined
LTP Enterprises, Inc

0-2
2-32
32-47
47-70
70-75
75-117
117-137
137-157
157-166
166-174

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

0-2
222
22-27
27-41
41-45



135-048-34CDCDAB (continued)

SAND sand, blue 4572

CcLAY clay, blue, hard 72-80

CLAY sandy clay, blue 80-104

SAND sand fine on top, blue 104-147
135-048-36DDCCAB

Date Completed: 71976 Pui : Domestic Well

L.S. Elevation (ft): 948 Well Type: 4" Stainless Steel

Depth Drilled (ft): 319 Aquifer: Undefined

Screened Interval (ft): 302-317 Log Source: LTP Enterprises, Inc

Lithologic Log

SOIL top soil, black 0-2
CLAY clay, brown, soft 2-19
CLAY clay, blue, soft 1942
NO SAMPLE lenses, blue 42-47
SAND sand + gravel, colored 47-55
CLAY sandy clay, blue 55-62
SAND sand, colored 62-72
CLAY sandy clay with sand lenses, blue 72-90
cLAY sandy clay, blue 90-162
NO SAMPLE lenses, blue 162-166
CLAY sandy clay, blue 166-200
SAND sand with clay lenses, blue 200-203
SAND sand, gray 203-207
CLAY sandy clay, blue 207-212
SAND sand with clay lenses, gray 212217
CLAY sandy clay, blue 217-257
SAND fine sand with clay lenses, blue 257-262
CLAY sandy clay, blue 262-282
SAND fine dirty sand, gray 282-289
SAND fine sand, gray 289-296
CLAY sandy clay, blue 296-300
SAND fine sand drilled good, gray 300-307
SAND fine sand, gray 307-311
CLAY clay with sand lenses, blue 311312
SAND fine sand drilled good, gray 312319
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135-049-01AAA

NDSWC 12907
Date Completed: 10’-3!91 Pu ¢ Test Hole
L.S. Elevation (ft): - Well Type:
Depth Drilled (ft): 200
Log Source: NDSWC

Lithologic Log
TOPSOIL black 0-2
CLAY yellow-brown, smooth, soft, plastic (oxidized lake clay) 2-36
CLAY gray, smooth, soft, plastic (lake clay) 36-49
CLAY sandy, silty, pebbly, gray, moderately soft to slightly firm, moderately plastic (till) 49-60
SAND fine to very fine 60-61
CLAY very sandy, silty, pebbly, gray, moderately plastic (till) 61-64
ROCK big piece of carbonate 64-65
CLAY sandy, silty, pebbly, gray to dark gray firm sligntly plastic, micaceous, pebbles (till) 65-110

Infraquent. very little sand, mostly silty cla:
SILT gray, micaceous 110-114
SAND & GRAVEL  very dirty, poorty soned, angular to subrounded 114-118
CLAY f\;o;rty sandy, sifty. pebbly, gray, to light gray, soft, moderately, plastic, rocks at 144 feetand 163  118-183
CLAY dark gray. stff. shuny, occasional light brown areas, (bedrock) 183-200
135-049-01CDD
NDSWC 3979
Date Completed: 64/70 Purrose: Test Hole
L.S. Elevation (ft): g0 We
Depth Drilled (ft): 280
Log Source: NDSWC

Lithologic Log
TOPSOIL siity clay loam, black 0-2
CLAY silty, yellowish brown, soft, cohesive, plastic, smooth, sticky, oxidized 2-28
CLAY silty, olive gray, soft, cohesive, plastic, smooth, sticky 28-48
CLAY silty to sandy with pebbles and thin gravel stringers, olive to dark olive gray, moderately soft,  48-72

cohesive, slightly to moderately plastic, tightly compacted most pebbles and gravel are
carbonates with some granitics and shale (till)

GRAVEL fine and medium, sandy, assorted, subangular to subrounded, mostly carbonaceous with 72-90
granitics, dirty, rocky drilling, taj(lng some water

CLAY silty to sandy, with pebbles, olive gray to dark olive gray, moderately soft to slightly hard, 90-109
cohesive, chunky, tight (till)

CLAY mwngthrm occasional pebbles and gravel stringers, Ii?ht olive gray, moderately soft, 109-156
slightly cohesive, fairly fnable but sllghtly plastic, gnitty (till)

CLAY silty with sand grains and rabbles, olive gray with dark brownish tint, moderately soft to 156-203
slightly hard, stlﬁ tight (till)

SHALE silty, brownish black, moderately soft to slightly hard and brittle, stiff and tight, smooth, non- 203-238
calcareous, laminated and possibly fossiliferous, carbonaceous

SHALE as above, with interbedded silty to sandy streaks, drills tight 238-256
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CLAY

Date eted:
LS. Eclgnplvaﬁon (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SHALE
CLAY
CLAY
GRAVEL
CLAY
ROCK
CLAY
SAND
CLAY
ROCK
CLAY
CLAY
CLAY
CLAY
SAND & ROCK
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY

135-049-01CDD (continued)

% white, Ilg reenish and reddish orange, appears chalky but non-calcareous, smears and  256-280
sasnly (weathered granite)

51772

250-260

Description

no description

no description

no description

no description

sandy

sandy clay with small rock
no description
sandy

no description
sandy

no description

sandy

no description
sandy clay with rock
sandy clay, (soft)
sandy clay with rock
soft, sandy

no description

no description

sandy

931
375-390

no description
brown

blue

135-049-10BAD

Pu
Well Type

Log Source:
Lithologic Log

135-049-10CAD

Pu
Well Typa

LogSowoe:
Lithologic Log
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Domestic Well

4" Steel

Undefined

LTP Enterprises, Inc

Domestic Well

4" Steel

Undefined

LTP Enterprises, Inc

0-2
2-26

67-71
71-72
72-82
82-88
88-116
116-117
117-145
145-165
165-202
202-227
227-235
235-260
260-262

0-2
2:25



135-049-10CAD (continued)

SHALE blue 30-51
CLAY blue, soft, sandy 51-57
CLAY blue, sandy, with small rock 57-61
SAND colored 61-62
CLAY biue, sandy 62-83
SAND colored 83-84
CLAY blue, sandy 84-88
SAND colored 88-89
CLAY blue, sandy 89-102
SAND colored 102-103
CLAY blue, sandy 103-130
ROCK blue 130-131
CLAY blue, sandy, with small rock 131-197
CLAY blue, soft sandy 197-240
CLAY blue, soft, sandy, with small rock 240-277
CLAY blue, sandy 277-282
CLAY blue, soft, sandy 282-336
CLAY blue, sand lenses 336-338
cLAY blue, brown, soft, sandy 338-357
SAND blue 357-358
CLAY blue, brown, sandy 358-367
CLAY blue, brown, soft, sandy 367-372
SAND blue, dirty 372-377
CLAY blue, sandy 377-381
ROCK white, hard 381-383
SAND blue, with clay lenses 383-386
SAND blue, with rock 386-387
CLAY blue, white, brown, with rock 387-392

135-049-15ABB

Date Completed: 1928 Pu : Domestic Well
L.S. Elevation (ft): 933 Well Type: 3" Steel
Depth Drilled (ft): 0 Aquifer: Dakota Group
Screened Interval (ft): 0-386 Log Source:
Lithologic Log - unavailable
135-049-15BBB
NDSWC 13299
Date Completed: 8/26/93 Pu g Observation Well
L.S. Elevation (ft): 935 Well Type: 2" PVC
Depth Drilled (ft): 320 Aquifer: Colfax
Screened Interval (ft): 258-263 Log Source: NDSWC

Lithologic Log
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135-049-15BBB (continued)

TOPSOIL Clay loam, black. 0-2
CLAY Clay, light olive-brown (SY 5/6), soft, sticky, plastic, calcareous, oxidized (Lacustrine). 237
CLAY Clay, olive-gray (5Y 3/2), soft, sticky, plastic, calcareous, reduced (Lacustrine). 37-55
TILL Srlgl, silty, sandy, very pebbly, olive-gray, soft, calcareous; rocks at 61, 68, and 81 feet; sand ~ 55-178

MngmvéiatﬁSloE&faet; interbedded sand and gravel (<1 ft beds) from 72 to 76 feet; less
and pebbles, slightly firm, sli darker below 72 occasional cobble, firm below
108 feet; sand, fine to coarse from 143 to 145 feet (Till.

SAND & GRAVEL  Sand, fine to coarse, mﬁne and medium, angular to subrounded, mixed mineralogy, 178-274
pebbles prtat:lt::minanu';fe shale; occasional interb clay and silt; less pebbles,
predominantiy shale sand by 200 feet; pebbly with cobbles from 273 to 274 feet.

CLAY 01%,2 sfia"gt'. very sandy, pebbly, light olive-gray (5Y 2/1), calcareous; occasional cobbles; rock ~ 274-292
at

SHALE Clay, slightly silty, olive-black (5Y 2/1), firm, noncalcareous; slightly lighter color below 303 292-320
feet; sit sand, very fine lamination below 307 feet (Bedrock).

135-049-16CDC2

Easte EIC:mplath:_ 325/75 PuFa: . D_omsstic Well
opih Drled (1) %7 e Undotned
Screened Interval (ft): 341-356 Log Source: LTP Enterprises, Inc

Lithologic Log
Unit D — Depth (it
TOPSOIL black 0-2
CLAY brown 2-23
CLAY blue, soft 23-57
CLAY blue, sandy 57-62
CLAY blue, sandy, with small sand lenses 62-65
CLAY blue, sandy, with rock 65-77
CLAY blue, sandy 77-102
gﬁ\l\? LENSES &  blue 102-103
CLAY blue, sandy 103-216
SAND blue 216217
CLAY blue, sandy 217-219
SAND blue 219-220
CLAY blue, sandy 220-221
SAND blue 221222
CLAY blue, sandy 222341
CLAY blue, sandy, with small sand lenses 341-347
SAND gray, lenticular 347352
CLAY sandy 352-354
SAND gray 354-356
CLAY blue, white, colored, sandy, with shale 356-364
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135-049-16CDC2 (continued)

CLAY colored, with shale, very sandy 364-370
SHALE brown, colored, sandy, with decomposed 370-392
PRECAMBRIAN green, colored, decomposed 392-397
135-049-18CBD2
2/25/76 Pu Domestic Well
L.S Eleveﬁon ?: 958 Well Type 4" Steel
Deplh Drilled (ft) 119 Aquifer: Undefined
Screened Interval (ft): 112-116 Log Source: LTP Enterprises, Inc

Lithologic Log

Unit Descripti
TOPSOIL black 5t
CLAY . o
SAND brown -
CLAY brown 625
CLAY blue, soft -
CLAY blue, sandy i
SAND ble -
gl . 99-111
i A 111-116
o o 116119
135-049-20CAB
DS Elevation (:tt B o os: Domestic Well
gceremgl}ansaw (®: 2?;235 ggmseouma IL.angeénﬁT:rprises. Inc

Lithologic Log

TOPSOIL black 0-2
CLAY brown 217
CLAY softer, brown 17-28
CLAY softer, blue 28-72
CLAY sandy, hard, rocky, blue 72122
CLAY sandy, biue 122-159
SAND washes 159-168
CLAY sandy, clay with lenses of sand and rock, blue 168-172
SAND no description 172-181
SAND drilled hard, washes slowly 181-182
CLAY sandy, blue 182-183
SAND fine 183-227
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135-049-20CAB (continued)

SAND little coarse

CLAY sandy, blue

Depth Drilled (ft): 231
Screened Interval (ft): 225229
Unit Description
TOPSOIL no description

CLAY yellow

SHALE no description

SAND sand lens

SHALE no description

Date Completed: 10/20/80
L.S. Elevation (ft): 948
Depth Drilled (ft): 90
Screened Interval (ft): 83-87
CLAY yellow

SHALE no description

SAND sand lens
paCrrget, o=
Depth Drilled (ft): 256
Screened Interval (ft): 244254
TOPSOIL brown

SAND silty, brown

SAND & CLAY brown

CLAY sand, soft, blue

CLAY sandy, blue

CLAY sandy, rocky, blue
CLAY sandy, blue

CLAY

135-049-20CAB2

Lithologic Log

135-049-20DDC2

\F;’u T :
e e:
Aquifexp
Log Source:

Lithologic Log

135-049-22CBB2

F\}l I T :
ell Type:
Aquifer:
Log Source:

Lithologic Log

sandy clay with black lignite, black
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227-236
236-239
Domestic Well
4" PVC
Undefined
Falk Bros Well Drilling
Depth (ft)
01
1-18
18-225
225-229
229-231
Domestic Well
4" PVC
Undefined
Falk Bros Well Drilling
Depth (ft)
012
12-78
78-90
Domestic Well
4" Steel
Undefined
LTP Enterprises, Inc
Depth (ft)
0-3
37
7-22
22-55
55-64
64-85
B5-97
97-119



135-049-22CBB2 (continued)

CLAY sandy, blue 119211
SAND washed into very fine, light brown 211-213
CLAY sandy, blue 213-224
SAND brown 224-225
CLAY sandy clay with lenses, blue 225-227
CLAY sandy, biue 227-235
SAND with lenses of clay, blue 235-236
CLAY sandy, biue 236-245
CLAY sandy clay with lenses, blue 245-247
SAND very fine, brown 247-252
CLAY sandy, blue 252-256

135-049-22CBB3

Date Completed: 1/28/83 Pui : Test Hole
L.S. Elevation (ft): 944 Well Type:
Depth Drilled (ft): 365
Log Source: LTP Enterprises, Inc

Lithologic Log

Unit Description Depth (ft)
TOPSOIL black 0-1
CLAY & SAND siity, brown 1-7
CLAY sandy, soft, brown 7-21
CLAY sandy, soft, blue 21-57
CLAY sandy, blue 57-66
ROCK no description 66-68
CLAY sandy, blue 68-203
CLAY sandy clay, softer, with a few lenses, blue 203-210
SAND blue 210-21
CLAY sandy, softer, blue 211-216
SAND fine washed into, brown 216-218
CLAY sandy, softer, blue 218-220
CLAY sandy clay lenses at 222 ft, blue 220-242
ROCK white 242-243
CLAY sandy, blue 243-247
CLAY sandy clay with lenses of sand washed out, blue 247-250
CLAY sandy, blue 250-284
SAND washed, brown 284-285
CLAY sandy, blue 285-292
SAND washed, blue 292-293
CLAY sandy, blue 293-295
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SAND
CLAY
SHALE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
CLAY
SAND

SAND
CLAY
SAND
CLAY
SAND
SAND
CLAY
SAND
CLAY
SAND
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND

SAND

135-049-22CBB3 (continued)

washed, brown 295-302
sandy, blue 302-359
dark gray 359-365
135-049-25CDA1
%577 ":Vue | Ty|;a: A
542
Log Source: LTP Enterprises, Inc
Lithologic Log
Description Depth (ft)
black 0-2
brown 2-24
biue 24-37
sandy, blue 37-79
no description 79-80
sandy, blue B0-82
no description 82-86
sandy, blue 86-88
no description 88-90
sandy, blue 90-107
with lenses of clay 107-110
no description 110-114
sandy, blue 114116
no description 116-118
sandy, blue 118-119
no description 119120
sandy clay with few small lenses, blue 120-137
sandy, blue 137-194
washed into 194-197
sandy, blue 197-212
no description 212-213
sandy, blue 213-327
no description 327-335
sandy, blue 335-338
with lenses of clay 338-341
sandy, blue 341-347
with lenses, dirty 347-356
no description 356-363
with lenses of clay 363-367
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135-049-25CDA1 (continued)

CLAY sandy, blue 367-368

SAND with lenses 368-371

CLAY sandy, blue 371-377

CLAY sandy, harder, biue 377512

CLAY sandy, harder, and decomposed 512-542
135-049-25CDA2

Date Completed: ee77 Pu ; Domestic Well

L.S. Elevation (ft): 936 Well Type: 4" Steel

Depth Drilled (ft): 124 Aquifer: Undefined

Screened Interval (ft): 107-113 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-1
CLAY brown 1-27
CLAY biue 27-42
CLAY sandy, blue 42-64
SAND no description 64-68
CLAY sandy, blue 68-96
SAND no description 96-98
CLAY sandy, blue 98-107
SAND no description 107-113
CLAY sandy, blue 113-115
CLAY sandy clay with lenses, blue 115-118
CLAY sandy, blue 118-119
SAND no description 119-120
CLAY sandy, biue 120-121
SAND no description 121-122
CLAY sandy, blue 122-124
135-049-30CDD
Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 0-100 Log Source:

Lithologic Log - unavailable

135-050-01CCC
Date Completed: 928095 b~ oaei Test Hole
L.S. Elevation (ft): 960 Well Type:
Depth Drilled (ft): 312
Log Source: NDSWC

Lithologic Log
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135-050-01CCC (continued)

TOPSOIL loamy sand, black. 0-1
SAND very fine and fine, oxidized. 14
CLAY slightly silty, light olive brown (5Y 5/6), firm, sticky, plastic, slightly reduced. 433
CLAY slightly silty, olive gray (5Y 3/2) firm, sticky, plastic, reduced; sand, very fine, silty from50t0  33-63
51 and 56b57ﬂ8mﬁine).
CLAY very silty, olive gray, soft, sticky, plastic; decreasing silt with depth (lacustrine). 63-102
TILL si;tg. very sandy, pebbly, dark olive qra!. firm; occasional cobble; rocks at 102, 110, 132 and 102-151
149 ft; sand and gravel from 122 fo 124 ft (fill).
SAND & GRAVEL fine to coarse, gravel, fine, subangular to subrounded, mixed mineralogy. 151-156
TILL sﬂ!;,mndy.pebbly.olivegra , firm; sand and gravel from 183 to 186 fi; rocks at 216,238and ~ 156-302
247 ft, dark olive gray, very firm by 240 ft (till).
SHALE slightly silty, olive black (5Y 2/1), firm, sticky, plastic, noncalcareous (shale). 302-312
135-050-02CDD1
Date Completed: 92089 Purpose: Test Hole
L.S. Elevation (ft): 965 Well Type:
Depth Drilled (ft): 220
Log Source: Water Smith, Inc

Lithologic Log

TOPSOIL no descripbon 0-5
CLAY no descripbon 59
SAND sandy, silty 8-15
CLAY no description 15-36
CLAY moderately soft, traces of silt, occasional 1 ft sand lenses 36-155
SANDY still dirty 155-159
SAND medium to fine sand, small gravel, clean (did not end at 220 ft) 159-220

135-050-02CDD2

Date Completed: 10/1/90 Pul : Municipal Well
L.S. Elevation (ft): 965 Well Type: 6" PV

Depth Drilled (ft): 227 uifer: Undefined
Screened Interval (ft): 195-220 Log Source: Water Smith, Inc

Lithologic Log

TOPSOIL no description 0-5
CLAY no description 59
SAND silty sand 915
CLAY with occasional silty sand lenses 15-155
SANDY sandy and dirty at 155 ft 155-159
SAND fine to medium sand; occasional drill chatter indicated coarser lenses of sand, fairly fine 158-226

sands, uniform throughout; retumed to clay at 226 ft
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CLAY

Date eted:
LS. E?:nmlvaﬁon ft):
Depth Drilled (ft):

Unit
TOPSOIL
SAND
SILT
SILT

TILL

SAND & GRAVEL
TILL

WEATHERED
PRECAMBRIAN

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft)

Unit
TOPSOIL
SAND
SILT

SAND
SILT
SAND

Date Completed:
LS. Elovation (f):
Deptn Driled (f):

Screened Interval (ft)

135-050-02CDD2 (continued)

no description
135-050-03CDC
NDSWC 13486 _—
9/28/95 Purrose: ]
:13%0 Well Type:
Log Source: NDSWC
Lithologic Log
D o
loamy sand, black.

fine and medium, silty, oxidized.
clayey, light olive brown (5Y 5/6), soft, slightly sticky, nonplastic, oxidized.

clayey, olive gray (5Y 3/2), sl firm, sticky, plastic, reduced; increasing clay with depth;
inteygddad hgn{d clay; san?.r\'rueyry fine, silty from 59 to 62 and 85 to 88 ftg(lacuslrine}.

clay, silty, ve , pebbly, olive , firm; occasional cobble; interbedded sand and
gra‘\’fal, gssh%‘n%s. from 157911;5'?’60&; rocks at 165, 171, 232 and 257 ft (till).

mixed mineralogy, predominantly shale.

glgg. fﬂ% sandy, pebbly, olive gray, firm; very sandy, slightly firm from 282 to 292 ft; rock at

clay, light greenish gray (5GY 8/1) scft, sticky, plastic, noncalcareous; drys to a talc-like,
smooth consistency; well sorted granular quartz in retum probably washed from clay; bit
sample taken for x-ray diffraction analysis (wx igneous).

135-050-05AAA
9n4/72 S Observation Well
Pw‘;ose: ervation
1027 Well Type: 1.25" ABS
120 Aquifer: ne Delta
72-75 Log Source: NDSWC

Lithologic Log
D ipti
silty, sandy, clay loam, dark brown
slightly silty, very fine to medium, subangular to rounded, moderately well sorted, oxidized

moderately clayey, medium gray, some thin carbonaceous laminae and light gray laminations,

slightly cohesive, highly calcareous and becomes more clayey with depth

silty, clayey, very fine to fine, subrounded, moderately well sorted, lignitic, dirty

clayey, slightly sandy, medium gray, slightly cohesive, calcareous, a few lignite chips

very silty, clayey, very fine to fine, subangular to subrounded, fair sorting, dirty

;gry ems;!&to silty, olive gray, very cohesive, highly plastic, calcareous, some thin sandy silt

135-050-06ABB2
10/18/78 Pu H Domestic Well
1036 Well Type: 4" PVC
305 Aquifer: Undefined
270-300 Log Source: Adair Drilling

Lithologic Log

A 49

226-227

0-1
16
6-9
9-146

146-269

272-342

342-370

01
19
942



TOPSOIL
SAND
CLAY
TILL
SAND
TILL
SAND
TILL
GRAVEL
GRANITE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

SAND
SAND
CLAY

TILL

CLAY
TILL

SHALE

Date Completed:

LS. Elevation (f):
Depth Drilled (f):
Screened Interval (ft):

Unit
TOPSOIL

CLAY

135-050-06ABB2 (continued)

Description
no description
fine
(tiln)
gravelly
fine to medium
gravelly
fine to medium
gravelly
no description
decomposed
135-050-11CCC
NDSWC 13485
% Wel Type: adas
- Log Source: NDSWC
Lithologic Log

Description

very fine and fine, silty, light olive brown (5Y 5/6), oxidized.
silty, clayey, light olive brown; increasing clay with depth,
silty, light olive gray (5Y 5/2), sticky, plastic, slightly reduced.

slightly silty, olive gray (5Y 3/2), firm, sticky, plastic, reduced; silty, less firm at 42 ft; soft,
sandy from 86 to 90 ft (lacustrine).

clay, silty, sandy, pebbly, olive gray, slightly firm; occasional cobble; very sandy and pebbly
from16 u:-173fk;rodcsat173&nd1ag ?;i

silty, dark olive gray, firm, sticky, plastic, calcareous (lacustrine).

clay, silty, very sandy, pebbly, olive gray, sli firm; occasional cobble; rocks at 227, 259,
293’ angy 383% sand and ggyvel from 276 to g’leyﬂ {ﬁll)

clay, slightly silty, olive black (5Y 2/1), slightly firm, sticky, plastic, noncalcareous; waxy
appearance (shale).

135-050-15DDC
NDSWC 13301

8/31/93 Pui Observation Well
1010 Well Type 1.25" PVC
417 Aquifer: Undefined
238-243 Log Source: NDSWC
Lithologic Log
clay loam, black.

slightly silty, light olive-brown (5Y 5/6), firm, slightly sticky, plastic, calcareous, oxidized
(Lacustrine).

olive-gray (5Y 3/2), soft, sticky, plastic, calcareous, reduced; very silty, very soft below 43
feet; some interbedding ofg:yyand silt (Lacustrine).
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0-1
1-100
100-267
267-270

273-281
281-284
284-297
297-300

613
13-16
16-132

132-193

0-2
223

23-144



TILL

SAND & GRAVEL
TILL

SAND & GRAVEL
TILL

SAND
TILL

SAND & GRAVEL
SHALE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
CLAY
SHALE
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
SILT
CLAY
SAND

SILT
SAND
SILT

CLAY

135-050-15DDC (continued)
clay, silty, sandy, pebbly, olive-gray, soft, sticky, slig
(Till.
fine and medium, pebbly, fine, subangular to rounded, mixed mineralogy.

plastic, calcareous; occasional
cobbles; very pebbly from 186 to 202 feet; very sandy, firm, slightly darker from 202 to 206 fest

clay, silty, ve , Ve , olive-gray to olive-black (5Y 2/1), firm, nonsticky,
S My o e S b :

S,
at bottomn of section (Till).

Sand, pebbles, cobbles, subangular and subrounded, mixed mineralogy.

clay, silty, very sandy, very pebbly, olive-gray to olive-black, firm, nonsticky,
calcareous (Till).

cobbles; rocks from 229 to 237 feet; occasional white retum

, slightly plastic,

fine to coarse, granular, slightly pebbly, subangular to rounded, mixed mineralogy.

pebbly, olive-gray to olive-black, firm, nonsb‘ckg

clay, silty, very , Ve
calgarm;rocl:;%so. and 373 feet; some white clay retum from 37

, slightly plastic,
to 380 feet (Till).

medium and coarse, pebbly, subangular to rounded, mixed mineralogy; rock at 398 feet.

clay, olive-black, soft, noncalcareous; waxy appearance (Bedrock).

135-050-18DCD2

7/26/81 Pu 5 Domestic Well
1042 Well Type: 4" PVC
100 Aquifer: Undefined
90-98 Log Source: Falk Bros Well Drilling
Lithologic Log
D .
yellow
no description
no description
135-050-19DDD
NDSWC 8490
an4/72 Purpose: Observation Well
1087 Well Type: 1.25" ABS
120 Aquifer: S e Delta
57-60 Log Source: NDSWC

Lithologic Log
Description
silty clay loam, grayish black
moderately clayey, slightly sandy, dusky yellow, slightly cohesive, oxidized
very silty, olive gray, very cohesive, highly plastic, sticky, highly calcareous

silty, very fine to medium, mostly very fine to fine, subangular to rounded, well sorted, some

lignite, occasional thin sandy, clayey silt interbeds, taking some water
clayey, sandy, medium gray, slightly cohesive, highly calcareous
silty, clayey, very fine to fine, subangular to subrounded, fair sorting, dirty

sandy, clayey, medium gray with light olive gray laminae, slightly cohesive, slightly plastic,
calcareous

highly
very silty to silty, olive gray, very cohesive, highly plastic, highly calcareous
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144-206

206-208
208-237

237-257
257-316

316-320
320-380

380-406
406-417

5-75
75-100

0-1
1-7
732
3264

68-78
78-96

96-120



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
SAND
CLAY

TILL
SILT
CLAY
TILL

CLAY

SAND & GRAVEL
TILL

CLAY

TILL

SHALE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit

TOPSOIL

CLAY

SAND

CLAY & SAND
TILL

TILL

GRAVEL

TILL

SAND & GRAVEL

135-050-24AAA

NDSWC 13300 ]
%’93 me:
= Log Source:
Lithologic Log
Description
sandy loam, black.

very fine, light dwe-b[awn (5Y 5/6), oxidized (Windblown).
light olive-brown, firm, oxidized (Lacustrine).

olive-gray (5Y 3/2), firm, reduced; soft, sticky, plastic, calcareous below 30 feet (Lacustrine).
clay, silty, sandy, pebbly, olive-gray, firm; cobbles from 91 to 96 feet; rock at 97 feet (Till).
sandy, very fine, olive-gray, soft, nonsticky, nonplastic, calcareous.

silty, very sandy, olive-gray to olive-black.

FTta“) silty, very sandy, pebbly, olive-gray, slightly firm, nonsticky, slightly plastic, calcareous
).

very silty, very sandy, very fine, olive-gray to olive-black, soft, slightly sticky, slightly plastic,

calcareous.
clay and

from 1 sﬁzto 149 feet

very sandy, very pebbly, oINe-gray. soﬂ. very silty, less sand, olive-gray to olive-black,
calcareous, waxy appearance be

70 feet;

clay, slightly silty, slightly sandy, sl ebbly, olive-gray, soft, clacareous; occasional
X gﬂya?pea%w% cd‘rmapl.wly ? 4 nterbedded sand and gravel (<1 ft
beds) from 192 to 194 feet; numarouscobbiesﬁnm194t0200feet:mcksat243 284, 296, 306

cobble; wi
and 313; cobblesfrorn330to340fsst('l'll)

clay, ggx sandy, very fine, medium gray (N 5); brownish-gray (5YR 4/1) below 376 feet
(Bed )

135-050-26AAA
0o Purrosa:
985 Well Type:
330 Aquifer:
300-310 Log Source:

Lithologic Log
D o
no description
silty
fine, siity
silty
gravelly
no description
peacock
no description
no description

A 52

Test Hole

NDSWC

fine to coarse, granular, pebbly, subangular to rounded, mixed mineralogy; interbedded with
silt.

(Tﬁabbly, olive-gray, slightly firm, nonsticky, nonplastic, calcareous; sand

Domestic Well

5" PVC
Undefined

Lako Drilling

6-10
10-90
90-104
104-106
106-112
112-123

123137
137-143
143-163
163-172

172-348

348-380

Depth (ft)
0-4
464
64-85
85-167
167-174
174-251
251255
255-300
300-330



Date Com ;

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SAND
CLAY
SAND

SAND
CLAY
SAND
CLAY
SAND
SAND

SAND
CLAY
SAND
CLAY
SAND
SAND
cLAay

Date Completed:
L.S. Elevation (ft):
Depth Drilled (it):
Screened Interval (ft):

Unit
TOPSOIL

GRAVEL

135-050-29ABA2

SMITT Pm")ose:
1038 Well Type:
306 Aquifer:
279-294 Log Source:

Lithologic Log
Description
surface sand, brown
blue
silty with small amounts of clay, blue
soft, blue
no description
sandy, blue
with lenses of clay
sandy, blue
no description
with lenses of clay
sandy
no description
sandy, blue
no description
sandy, blue
with finer lenses
with lenses of clay

sandy, blue
135-050-30CAD2
4/7/90 Pu :
1042 Well Type:
475 Aquifer:
455475 Log Source:
Lithologic Log

D ioti

no description

yellow

gray

silty

fine, silty

no description
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Domestic Well
4" Steel

Undefined
LTP Enterprises, Inc

Domestic Well
5" PVC
Undefined
Lako Drilling

0-11
1117
17-137
137-218
218221
221-234
234238
238-253

256-262
262-264
264-274
274-278
278-279



TILL

GRAVEL

TILL

TILL

SAND & GRAVEL

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SAND
cLAY
SAND
cLAaY
SAND
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
CLAY
CLAY

135-050-30CAD2 (continued)

no description
no description
no description

no description

136-047-01CCCDBC
6/1980

943 Well Type:

163 Aquifer:
150-155 Log Source:

Lithologic Log
Description
topsoil, black
clay, brown
clay, blue, soft
sandy clay, blue
sand drilled poorly, blue
sandy clay, blue
sand dilled good, colored
sandy clay, blue
sand, colored
sandy clay, blue
sand, colored
sandy clay, blue
sand, colored
sandy clay, biue

136-047-01CCCDBD
163 Aqel.ifegpe
155-159 Log Source:

Lithologic Log
Description
top soil, black
shale, blue
shale, brown
shale, biue

sandy clay, blue
clay lensed with sand, brown

A 54

259-264

365451
451-475

Domestic Well
4" Stainless Steel
Buffalo

LTP Enterprises, Inc

Domestic Well

4" Stainless Steel
Buffalo
LTP Enterprises, Inc

01
1-7
725

69-71



CLAY

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SOIL
CLAY
CLAY
TILL
SAND
TiLL
GRAVEL
TILL
GRAVEL
TILL
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

136-047-01CCCDBD (continued)
sandy clay with rocks, blue

sand, brown

clay, brown

sand, brown

sandy clay with rocks, brown

sand, brown

clay-rock, brown

136-047-19CCCDBC
11/1990 Purpose: Domestic Well
937 Well Type: 4" PVC
}433-148 Aer:‘gwfsegurce E:l?gl%ﬁmng
Lithologic Log

Description

top soil, black

clay, yellow

clay, gray

till

sand (fine

till

gravel (coarse)
till

gravel

gravelly till
sand

136-047-22A

00/00/00 Purpose: Irfigation Well
950 Well Type: 0" Unknown
0 Aquifer: Buffalo
0-0 Log Source:
Lithologic Log - unavailable

136-047-22C1
00/00/00 Pu : Irrigation Well
954 Well Type: 0" Unknown
0 Aquifer: Buffalo
0-0 Log Source:

Lithologic Log - unavailable
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71-88
88-91
9192
92-94
94-144
144-162
162-163

0-2
2-18
18-56

65-74
74-79
79-81
81-92
92-96
96-138
138-148



Date Completed:
LS. Elevahon ?(t
Depth Drilled

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Dritled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit

CLAY
CLAY
CLAY
CLAY
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft)

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

8°§§

Lithologic Log - unavailable

E°§§

Lithologic Log - unavailable

5/1981

141-145

Description

clay, yellow, soft

clay, blue, soft

clay, blue, hard
clay-gravel, gray, hard
clay, blue, hard
sand-gravel, brown, soft

Lithologic Log - unavailable

L

0
0-0

Lithologic Log - unavailable

136-047-22C2

Purpose:
Well Type:
Aquifer:

Log Source:

136-047-22C3

Purpose:
Well Type:
Aquifer:
Log Source

136-047-23DCDCAD

ell Type:
Aquifer:

Log Source:

Lithologic Log

136-047-26BD

5Vu | T ;
ell Type:
Aquifer:

Source:

136-047-28AAC

Purpose:
Well Type:
Aquifer:

Log Source:

136-047-28BAADAC

\F;v" | T :
ell Type:
Aquifer:

Log Source:

Lithologic Log

A 56

Irrigation Well
" Unknown

Irrigation Well
ol
Buffalo

Domestic Well
4" Stainless Steel
Buffalo

Antonsen

Irrigation Well
0" Unknown
Buffalo

lrrig.;j.\tion Well
0" Unknown

Domestic Well
4" Stainless Steel
Buffalo (shallow)

Falk Bros Well Drilling

0-22
22-60
60-70
70-84
84-130
130-145



Date Compisted:

L.S. Elevation (ft):
Depth Drilled (ft):
Scresned interval (ft):

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
soiL
SAND
SAND
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SolL
CLAY
SILT
SAND
SAND

SAND
CLAY

136-047-28BAADAC (continued)

D ipti
top soil, black, soft

yellow clay, yellow, soft

shale, biue, soft

sand lens, gray, soft

8°§§

8/1984

851

51-55

top soil, black
sand, yellow
sand, gray
clay, blue

Description

top soil, black
clay, gray

sandy silt, brown
clean sand, brown
sand, gray

clay, gray

sand, gray

clay, gray

136-047-31DAD

Purpose:
Waell Type:
Aquifer:

Log Source
Lithologic Log - unavailable

136-047-32BCDCCC

ol Typ

ell Type:
Aquifer:
Log Source:

Lithologic Log

136-047-32BDBCDD
\FI:VU | T :
oll Type:
ifer:
Ly S

Lithologic Log

A 57

Irri%tion Waell
0" Unknown
Buffalo

Domestic Wall

4" Stainless Steel
Buffalo (shallow)
Robertson

Irrigation Well

12" Stainless Steel
Buffalo (shallow)
Traut Drilling

0-1
1-18
18-25

0-2
215
15-65

0-2
25
5-10
10-17
17-55
55-59



Date Completed:
L.S. Elgvation (ft):
Depth Drilled (tt):
Screened Interval (ft):

Unit

SAND
SAND
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOoiL
SAND
SAND
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
SAND

SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND

136-047-32BDCCDA

111976 Purpose:
945 Well Type:
60 Aquifer:
32-58 Log Source:
Lithologic Log

D ipti

fine sand, brown

sand, gray

clay, gray

136-047-32DCDCBB

35{11976 me:
22-46 wigﬁrce:
Lithologic Log
D intl
dirt, black, soft
sand-silky, yellow, soft
sand-fine, yellow, soft
sand-coarse, gray, soft

136-047-34AAADBC

10/1990 Purpose:
963 Well Type:
7 Aquifer:
64-72 Log Source:

Lithologic Log
Description
top soil, black
sandy clay, yellow
sand, brown
clay, gray
sand, gray
sand, gray
sand, gray
sand, gray
sand, gray
sand, gray
sand, gray
sand, gray
sand, gray

A 58

Irrigation Well

0" Stainless Steel
Buffalo (shallow)
Traut Drilling

Domestic Well

4" Stainless Steel
Buffalo (shallow)
Robertson

Domestic Well

5" Stainless Steel
Buffalo (shallow)
LTP Enterprises, Inc

0-2
2-10
10-26

01
1-3
310
10-14
1422
227
2732
3237
37-42
4247
47.52

5762



136-047-34AAADBC (continued)

SAND sand, gray
SAND sand, gray
SAND sand, gray
136-047-34DAB
Date Completed: 00/00/00 Pu 2
L.S. Elevation (ft): 960 Well Type:
Depth Drilled (ft): 0 ifer:
Screened Interval (ft): 00 Log Source:
Lithologic Log - unavailable
136-047-36ABADCB

Date Completed: 121977 Pul :
L.S. Elevation (ft): 963 Well Type:
Depth Drilled (ft): 137 Aquifer:
Screened Interval (ft): 0-0 Log Source:

Lithologic Log
SoiL top soil, black
CLAY sandy clay, brown
CLAY clay, gray
CLAY clay, brown
CLAY clay, blue, soft
CLAY clay, biue, hard
CLAY sandy clay, blue
SAND fine sand, mixture
SAND fine sand, mixture
SAND sand with clay lenses, blue

136-048-01AADBAA

Date Completed: 11/1986 Pui :
L..S. Elevation (ft): 925 Waell Type:
Depth Drilled (ft): 155 Aquifer:
Screened Interval (ft): 150-155 Log Source:

Unit

SOIL

CLAY

CLAY

CLAY

CLAY
BOULDERS
CLAY

D intl
top soil, black
clay, brown
clay, blue
sandy clay, blue
sandy clay, blue
rock

sandy clay, blue

Lithologic Log

A 59

62-67
67-72
72-7T7

Buffalo

Domestic Well

g:msa%inless Steel

LTP Enterprises, Inc

Depth (ft)

02
23
3-6
612
12-52
52-60
60-123
123-129
129132
132-137

A

Buffalo

LTP Enterprises, inc

Depth (ft)

0-2
2-26
26-61
61-66
66-79
79-80
80-120



SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL.

cLay
CLAY
CLAY
SAND
CLAY
CLAY
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (f):
Screened Interval (ft):

136-048-01AADBAA (continued)

sand, gray
136-048-03DCDBCA
71989 Purpose: Domestic Well
o7 Well Type: 4" Stainless Steel
Lithologic Log
Description
top soil, black
clay, brown
clay, biue
sand, colored
sandy clay, colored
sand, colored
lenses of sand
sand, colored
sandy clay w-lenses, colored
sandy clay, gray
136-048-04ABAACB
3/81978 Cvue | Ty;:)e: 3‘0 rgteaisl?l‘:e:svsv‘élleel
}gz-157 Cg;iget:hroe: E‘llfgalgnterprises, Inc
Lithologic Log
Description
top soil, black
clay, brown
sandy clay, blue, soft
sandy clay, blue
sand, colored
sandy clay + sand lenses, blue
sandy clay, biue
sand, colored
sand drilied fair, colored
sand drilled fair, colored
136-048-07BBD
}Z.?H?O Angu“Sec;.Jroe: w?ggg?egrilling
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120-155

0-2
230
30-57
57-120
120-123
123-125
125-138
138-142
142-157
157-167



136-048-07BBD (continued)
Lithologic Log

SOIL heavy, black 0-1
CLAY hard, very clay 1-20
CLAY soft, spongy, water loss bad 20-40
CLAY blue 40-60
CLAY hard 60-150
SAND nice sand, gravel 150-160
GRAVEL nice sand 160-170

136-048-07DCCDDB

Date Completed: 7/1985 Pu : Domestic Well

L.S. Elevation (ft): 919 Well Type: 4" Stainless Steel
Depth Drilled (ft): M Aquifer: Undefined

Screened Interval (ft): 96-101 Log Source: LTP Enterprises, Inc

Lithologic Log

SOIL top soil, black 0-2
CLAY clay, brown 230
SAND sand, brown 30-38
CLAY sandy clay, gray 38-64
GRAVEL gravel, colored 64-66
CLAY sandy clay, gray 66-79
SAND sand, colored 79-111

136-048-10CCCABC

Date Completed: 41979 Pui ; Domestic Waell

L.S. Elevation (ft): 925 Well Type: 4" Stainless Steel
Depth Drilled (ft): 227 Aquifer: Undefined

Screened Interval (ft): 211221 Log Source: LTP Enterprises, Inc

Lithologic Log

SOIL top soil, black 0-2
CLAY clay, gray 23
CLAY clay, brown 347
CLAY clay, blue 47-52
CLAY sandy clay, blue 52-132
SAND sand fine, varied color 132134
CLAY sandy clay, blue 134-193
CLAY sandy clay shale, white-blue 193-204
CLAY shale, brown -white 204-211

A 61



136-048-10CCCABC (continued)

SHALE . shale with sand took water, white
WEATHERED shale decompose granite, green-red
PRECAMBRIAN

136-048-12DADDCA
Date Completed: 211983 Purpose:
L.S. Elevation (ft): 931 Well Type:
Depth Driiled (it): 59 Aquifer:
Screened Interval (ft): 55-59 Log Source:

Lithologic Log

CLAY clay, yeliow, soft
CLAY clay, blue, soft
GRAVEL gravel, gray, hard
136-048-17CABCCD
L Eievabon 1 2o el Type:
Sctoened Imoiva () So6.216 (g Source:
Lithologic Log
SOIL top soil, black
CLAY clay, brown
CLAY clay, biue
CLAY sandy clay, gray
SAND sand, colored
CLAY sandy clay, gray
SAND sand, gray
CLAY sandy clay, gray
SAND sand, gray
BOULDERS rock, black
WEATHERED decomposed, white
PRECAMBRIAN
136-048-18ABBBAA
LS Elvaon (: 2 WohType:
Sctesned Intivai (1 68110 toh S
Lithologic Log
Unit Description
SOlL top soil, black

A 62

211-225
225-227
Domestic Well
4" Stainless Steel
Buffalo (shallow)
Antonsen
Depth (ft)
0-26
26-44
44-59
Domestic Well
4" Stainless Steel
Undefined
LTP Enterprises, Inc
Depth (ft)
01
1-32
32-56
56-70
70-77
77-120
120-122
122-207
207-214
214-215
215-219
Domaestic Well
4" Stainless Steel
Undefined
LTP Enterprises, Inc
Depth (ft)
03



CLAY
CLAY
GRAVEL
CLAY
GRAVEL

SAND
GRAVEL
SAND
SAND

Date Completed
L.S. Elevation ﬂ)):

Depth Drilled (ft):

TOPSOIL
SILT
SILT

TILL
TILL
GRAVEL
TILL
TILL
SILT

WEATHERED
GRANITE

Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL

136-048-1BABBBAA

soft clay, brown, soft
soft clay, blue, soft

lenses of gravel + clay, colored

sandy clay, blue
sand + gravel, colored

sandy clay w-small lenses of sand, blue

sand + gravel, colored

dirty gravel w-lenses of clay, colored

sand + gravel, colored

sand + gravel w-lenses of clay, colored

136-048-19DDD

6/15/64

D ipti
black

NDSWC 3108
Weh Type:
Log Source:
Lithologic Log

grayish orange, clay, cohesive, calcareous, oxidized
olive m acrlar, cohesive, calcareous, with a layer of sand up to 1/4 mm, predominantly quartz 28-57
limestone

with s

(continued)

32-47
47-51
51-83

88-91
91-100
100-105
105111
111-122

Test Hole

NDSWC

0-1
1-28

light olive gray, clay through gravel, quartz, limestone, granite with some lignite and shale, 57-97
very sandy, highly calcareous, cohesive, soft, quite gravelly and rocky at 69-97 feet

olive gray to olive black, clay through gravel, shale, quartz, limestone and granite, fairly solid, ~ 97-112
cohesive, calcareous, not rocky

up to 22 mm, very ang:mpstowell rounded, granite, limestone, shale and quartz with 112-125

lignite and one wood

light olive to olive gray, clay through Era\nsl. sandy, quartz, limestone and granite with some 125-184

and lignite, cohesive, highly

eous, gets lighter and more gravelly with depth

olive gray, clay through gravel, quartz, limestone, shale and granite with lignite fragments, 184-220
cohesive, calcareous

light olive and olive gray, brownish and olive black, clayey, laminae, lignitic, organic, non- 220-225
calcareous

pale yellowish brown, clay, silt and sand, predominantly silt, with clay and quartz, sand grains, 225-255
mottied with highly oxidized colors, non-calcareous, grayish yellow green areas appear

136-048-25DDBCDA
11/1984 Hnrme: Domestic Well
942 Well Type: 4" Stainless Steel
155 Aquifer: Buffalo
147-152 Log Source: LTP Enterprises, Inc

Descripti
topsoil, black

Lithologic Log
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cLAY
SAND
SAND
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SOIL
CLAY
CLAY
CLAY
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

136-048-25DDBCDA

clay, brown

clay, blue

sand #8 #10, colored

sand drilled coarse #100 took wat
sandy clay, gray, hard

sand drilled poor, colored

sand drilled better #8, colored

sandy clay, gray
136-048-26BBABDB
11/1984 Purpose:
931 Well Type:
134 Aquifer:
117-125 Log Source
Lithologic Log

Description

top soil, black

clay, brown

clay, gray

sandy clay, gray

sand, colored

sand very fine, colored

136-048-27BCABAB

61983
930

Wa!l Ty;;a:

ifer:
{53 Source

Lithologic Log

D M
top soil, black, soft

clay, yellow, soft

clay, blue, medium hardness

sand lens, white, medium hardness

136-048-28CBA

10/23/81

143173

Purpose:
Well Type:
r.

L5 Source:

Lithologic Log
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(continued)

1-10
10-28
28-57
57-64
64-135
135-142
142-152
152-156

Domestic Well
4" Stainless Steel

Buffalo
LTP Enterprises, Inc

3-24
24-68
68-115
115125
125134

Domestic Well

4" Stainless Steel
Buffalo (shallow

Falk Bros Well Drilling

01
1-18
18-54

Municipal Well
8" Steel
Undefined
Wolverton clerk



TOPSOIL
CLAY
CLAY
TILL
SAND
TILL
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
GRAVEL

CLAY
CLAY

SAND & GRAVEL

CLAY
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY

136-048-28CBA  (continued)
Description
black
yellow
blue
no description
fine
no description
fine
12 slot
with clay
sandy, with shale
136-048-29CBB2
NDSWC 12911
!g!gam &mﬁypa Test Hole
Log Source: NDSWC
Lithologic Log

D -
no description

yellow-brown, soft, smooth, very plastic (oxidized lake clay)
gray, soft, smooth, very plastic (lake clay)
very sandy, silty, pebbly, soft, light gray, moderately plastic (till)

fine to coarse, angular to subrounded, some sand, predomi
quartz, granitics and shale, some clay layers 84 to 87 feet

very sandy, silty, pebbly, light gray, soft, moderately plastic (till)

dark gray, plastic, moderately soft to moderately firm, plastic with occasional grains of sand

and pebbles included (unusual til)

sand medium to coarse gravel, fine, mostly quartz with carbonates and shale, rocks at 123 to

124 feet

very sandy, silty, pebbly, light gray, soft, moderately plastic, firmer with depth (fill)
silty, and silt, claz:y. dark gray, some light streaks, darker grays, more clayey and firmer,
lighter grays,

r and more silt, micaceous, very slightly plastic (bedrock)

136-048-30BBB

NDSWC 12330
6/28/83 Observation Well
925.1 We Typs 1.25" PVC
185 Aquifer: Horace
178-183 Log Source: NDSWC

Lithologic Log
D ipti
no description
yellow-brown, oxidized, iron-stained, plastic, sticky
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inantly carbonates with some

0-1
142
42-55
55-78

85-132

132-167
167-173
173177
177-182

0-2
2-21
21-57
57-74
74-87

87-103
103-120

120-124

124-201
201-220



136-048-30BBB (continued)

CLAY olive gray, slightly silty, plastic, sticky, cohesive (lake clays) 23-44

CLAY olive gray, silty, sandy with pebbles, rocky, poorly sorted (till) 4471

SAND very fine to medium, some coarse, predominantly quartz, some shales,, limestones, and 71-103
igneous, 20% lignites, well rounded to subrounded, good sorting, drills clean, taking water

SAND fine to coarse, appears layered with clay 103-123

GRAVEL 1/2 pea sized to 1/2 inch, with medium to very coarse gravel, drills choppy, taking water, 123-151
predominantly igneous with minor amounts of limestone and coal, well rounded to subrounded

GRAVEL pea to marble size, well rounded to subrounded, drilling real choppy and rough, taking water, 151-185

also coarse to very coarse, sand mixed in, extremely rocky from 180 feet on

136-048-31AAA

Date Completed: 11954 Purpose: Domestic Well
L.S. Elevation (ft): 87 Well Type: 3" Steel
Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 0-72 Log Source:
Lithologic Log - unavailable
136-048-31AAAD1
NDSWC 12904
Date Completed: 10291 Purpose: Test Hole
L.S. Elevation (ft): a3 Well Type:
Depth Drilled (ft): 0
Log Source: NDSWC
Lithologic Log
TOPSOIL no description 0-2
CLAY yellow-brown, soft, smooth, very plastic (oxidized lake clay) 2-26
CLAY gray, soft, smooth, very plastic (lake clay) 26-44
CLAY very sandy, silty, pebbly, gray, firm, slightly plastic, rocks at 48 feet (till) 44-52
SAND & GRAVEL  sand, fine to coarse, gravel, fine to medium, angular to subrounded, some very coarse gravel ~ 52-69
CLAY }.;eg sandy, silty, pebbly, light gray, soft, slightly plastic, slight brownish tint, rock at 92 feet 69-99
{

GRAVEL medium to coarse, angular to subrounded, carbonates and shale 99-101
CLAY sandy, silty, pebbly, gray, soft, very sandy, rock at 104 feet (till) 101-104
CLAY silty, occasional pebbles, dark gray, firn, some small mica flakes, some of that unusual till, 104-119

looks like lacustrine or fluvial clay, but has sand grains in it (till)
ROCK granite 119120
CLAY very sandy, silty, pebbly, light gray, soft, moderately plastic, firmer and less plastic with depth, 120-223

very few rocks, only a few at 220 feet (till)
CLAY slighﬂﬁ.silty, light gray to light brownish gray, soft, smooth, some mica flakes, occasional 223-243

rl\;higs E;ay areas, some layers medium to dark gray, firmer, and shiny, occasional rattle

edroc!

CLAY white, with quartz grains (weathered Precambrian) 243-250
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Date Compl
LS. Elevanon ﬁt
Depth Drilled

Screened Intarva] (ft):

Unit

TOPSOIL

cLAY

cLAY

CLAY

SAND & GRAVEL
CLAY

CLAY

CLAY

SAND & GRAVEL
CLAY

SAND & GRAVEL

CLAY
SAND & GRAVEL

CLAY

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY

Date Completed:
L.S. Elavau:f: (ft):
Depth Drilled (ft):

Screened Interval (ft):

Descript

black

136-048-31DDD

NDSWC 12908
10/3/91 Pu :
930.87 Well Type:
400 Aquifer:
325-330 Log Source:

Lithologic Log

yellow-brown, soft, smooth, plastic, (oxidized lake clay)
gray, soft, smooth, plastic (lake clay)

sandy, silty, pebbly, not, much sample retum (till)

dirty, poorly sorted

silty, sandy, gray, stiff (till)

very sandy, silty, pebbly, gray, to light gray (slight brown color) soft fairly plastic (till)
sandy, silty, lots of pebbles, gray, fairly stiff, rocks and gravel at 101 feet

poorly sorted, dirty, predominanity shale

sandysmy

pebbly, gray, fairly stiff, rock at 112 feet, a lot of very coarse gravel sized

rodulnwandiﬂ ' feet

sand, fine to coarse, gravel, fine,
quartz, dirty, poorty sorted, clay layars one clay layer 307-309 feet

virtually no sample retumn, drills like gravelly, sandy till

and clay, fine sand 1o medium gravel, as above, except there is some green (Precambrian?)

material

virtually no sample return, drills like gravelly, sandy, till (many small layers of sand and/or

gravel) a few relatively soft clay pieces
green with angular sand particles included (weathered Precambrian)

no description

136-048-32CDD
: NDSWC 12901
% Well Type:
Log Source:

Lithologic Log

soft, smooth, plastic, yellow-brown, (oxidized lake clay)
gray, soft, smooth, plastic

136-048-36BBABCD

6/1984 Pui :
936 Well Type:

134 Aquifer:
128-134 Log Source:

Lithologic Log
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ly shale with 30-40% carbonates and shale, 10%

Test Hole

NDSWC

Domestic Well
4" Stainless Steel
Buffalo

LTP Enterprises, Inc

0-2
2-26
26-51
51-53

60-78
78-103
103-107
107-290

290315

315-327
327-338

338-398

0-2
222
22-40



SOIL
CLAY
CLAY
CLAY
ROCK
CLAY
CLAY
SAND

Date Completed:
b S
Screened !

Interval (ft):

Unit
TOPSOIL
CLAY

TILL
SAND & GRAVEL

GRAVEL

BEDROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (f):

Screened Interval (ft):

Unit
TOPSOIL
CLAY

136-048-36BBABCD (continued)

top soil, black
sandy clay, brown
clay, brown
clay, gray
rock, colored
sandy clay, gray
clay, gray
sand, colored
136-049-02ABB
NDSWC 12293
12/7/82 Pu t Observation Well
922 Well Type: 125" PVC
240 Aquifer: Horace
138-143 Log Source: NDSWC
Lithologic Log
D S
no description

yellow-brown, oxidized, cohesive, very plastic; becomes silty around 15 feet.
olive-gray, cohesive, plastic; silty to 35 feet and again at 40 feet (lacustrine).
olive-gray, sandy, gravelly; probably fill.

as above.

olive-gray, silty, pebbly, cohesive, slightly plastic; interbedded gravel.
medium gray, sandy, cohesive, slightly brittle; interbedded gravel.

coarse sand to medium gravel, pradomnnanﬂy very coarse sand, angular to rounded,
predominantly subangular, quartz with some carbonate; coarser from 112 to 120 feet.

fine to coarse, predominantly medium, angular to rounded, predominantly subrounded and
rounded, incraaslng carbonates; rougher below 200 feet. 4

weathered crystalline bedrock, greenish clay and quartz grains.

136-049-03CCC2

4/3/84 Pui ; Domestic Well

924 Well Type: 4" Steel

117 Aquifer: Horace

107-112 Log Source: LTP Enterprises, Inc

Lithologic Log

Description
black

brown

gray

sandy, gray
gray

A 68

311
11-32
32-68

78-121
121-134

0-2
2-26

57-60

67-75
75107
107-190

190-236

236-240

86-112



136-049-03CCC2 (continued)

CLAY gray 112-117
136-049-03CCD
NDSWC 12331
Date Comple! 6/28/83 Pu i Observation Well
L.S. Elevabon ?f 9237 Well Type: 125" PVC
Depth Drilled 220 Aquifer: Horace
Screened Imarval (ft): 198-203 Log Source: NDSWC

Lithologic Log

Unit Description Depth (ft)
TOPSOIL no description 02
CLAY yellow-brown, oxidized, slightly silty, plastic, sticky, cohesive; iron stained (lake clay). 2-21
CLAY olive-gray, plastic, sticky, cohesive, slightly silty (lake clay). 21-55
CLAY aliirlr)a-gray, silty, sandy, with pebbles, rocky, poorly sorted; interbedded shale sand and gravel ~ 55-68
SAND medium to very coarse, rounded to subrounded, predominantly quartz with minor amounts of  68-101
carbonate, li and igneous, fair sorting; taking water.
GRAVEL pea size with medium to coarse sand, some .5 fo 1 inch fragments of gravel, rounded to 101-180
subrounded; probably interbedded gravel and sand; taking water.
GRAVEL marble size, extremely rocky; lost circulation, hole collasped. 180-220
136-049-05CBA1
Date Completed: 10/23/72 Pu : Test Hole
L.S. Elevation (ft): 921 Wa‘
Depth Drilled (ft): 2%
Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-1
CLAY gray 1-5
CLAY tan, soft 517
CLAY blue, soft 17-41
CLAY blue, soft 41-71
CLAY blue, hard, sandy 71-86
CLAY blue, hard, sandy 86-101
CLAY blue, hard, sandy 101-115
SAND brown 115116
CLAY blue, hard, sandy 116-127
CLAY blue, sand lenses 127-136
CLAY biue, hard, sandy 136-138
CLAY blue, hard, sandy 138-146
CLAY blue, hard, sandy 146-161
CLAY blue, hard, sandy 161-188
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cLAYy
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
CLAY
CLAY

SAND
CLAY
CLAY
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CcLAY

136-049-05CBA1 (continued)
blue, boulder, hard, sandy 188-191
blue, white, hard, sandy 191-221
white, green, hard, sandy 221-236
136-049-05CBA2
10/25/72 Pul ; Domestic Well
a1 Well Type: 4" Steel
131 Aquifer: Undefined
123131 Log Source: LTP Enterprises, Inc
Lithologic Log
Description Depth (ft)
black 0-1
tan, soft 1-26
blue, soft 26-56
blue, hard, sandy 56-71
blue, hard, sandy 71-86
blue, hard, sandy 86-101
blue, hard, sandy 101-106
blue 106-107
blue, hard, sandy 107-116
blue, hard, sandy 116-120
brown, lenticular 120-128
blue, hard, sandy 128-131
136-049-06BAB
1910 Purpose: Domestic Well
927 Well Type: 6" Steel
0 Aquifer: Undefined
0-784 Log Source:
Lithologic Log - unavailable
136-049-08BBB
NDSWC 13298
8/25/93 Purpose: Test Hole
925 Waeil Type:
230
Log Source: NDSWC
Lithologic Log
Description Depth (ft)
Clay loam, black. 0-2

Clay, light olive- razéﬁY 5/2), firm, slightly sticky, plastic, calcareous, oxidized; iron stained;  2-44

grayish-olive (10

laminations (
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, slightly reduced from 30 to 44 feet (Lacustrine).
Clay, olive-gray (5Y 3/2), firm, slightly sticky, plastic, calcareous, reduced; very fine
Lacustrine).

44-68



TILL

TILL

SHALE

Date Completed

L.S. Elevation (ft):

Depth Drilled (1t):

Screened Interval (ft):

CLAY
BOULDER
CLAY
CLAY
GRANITE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY

136-049-08BBB (continued)

Clay. silty, pabbly. ollv ra firm, calcareous; very sandy, very pebbly from68to 71  68-99
rbm 88 to 92 feet; rock at 96 feet; very pebbly from 96 to 99

fsat {Till)

Clay, silty, very sandy, pebbly, ol ray, slightly firm, calcareous; occasional cobble; sand,  99-208
y W g mm%sm mh‘t"emé"rhﬁgdsmn(<1nmds}mm1mm1aofutﬁm

below 203 feet (Til).
Clay, slightly silty,, olive-black (5Y 2/1), firm, nonsticky, plastic, noncalcareous; waxy 208-230
appearance (Shale).
136-049-12BBB
NDSWC 3980

6/4/70 Pu } Observation Well

9262 Well Type: 1.25" ABS

230 Aquifer: Horace

160-180 Log Source: NDSWC

Lithologic Log

Description Depth (ft)
sandy clay loam, black. 0-2
dusky yellow, soft, slightly cohesive, nonplastic, oxidized. 211
dusky yellow to yellowish-brown, soft, cohesive, plastic, smooth, oxidized. 11-25

silty, moderate olive-brown, soft, moderately cohesive, slightly o moderately plastic, oxidized. 25-34
fine and medium with some coarse, reddish-yellowish-brown, subrounded, mostly quartzand  34-68

igneous with carbonate, iron stained, oxidized; inte

vqgry s(a;:lc)iy with occasional pebbles, light olive-gray to olive-gray, moderately soft, cohesive,  68-76
gri ;

fine, light olive-g xﬂkloose sorted, subrounded, quartz and carbonate with little shale and 76-85
occasional lignite

very sandy, as above, light olive-gray to olive-gray (fill). 85-89
fine sand to fine gravel, Fmdornlnanﬂy medium and coarse sand, yellowish-gray, loose, 89-208
angular to subrounded; interbedded; looks partially oxidized or iron stained.
sandy, dark brownish-gray, soft, cohesive, sticky, oily. 208-211
white and green granite, partially decomposed. 211213
clay, greenish-white, soft, chalk like, noncalcareous (weathered granite). 213217
as above with partially decomposed granite boulders. 217-229
pink and white, unaltered. 229-230
136-049-13DDD
NDSWC 12909
;garm me: Test Hole
- Log Source: NDSWC
Lithologic Log

Description Depth (ft)
no description 0-2
yellow brown, soft, smooth, very plastic (oxidized lake clay) 2-23
gray, soft, smooth, very plastic (lake clay) 2345
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SAND
CLAY
SAND

TILL
TILL
TILL

SILT

SAND

TILL

TILL

TILL

CLAY
PRECAMBRIAN

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L .S. Elevation (ffll
pth Drilled

Screenad Intarva! (ft):

Unit
TOPSOIL
CLAY
GRAVEL
CLAY
ROCK

CLAY
SAND
SAND

136-049-13DDD (continued)
very litle sample retum
silty, very little sample retum
fine to medium, some coarse, fairly clean and well sorted

clay, very silty, very sandy, some pebbles, gray, moderately firm, very littie plasticity
clay, very sandy, silty, pebbly, light gray to gray, moderately soft, slightly plastic

clay.hgilttyy, occasional sand or pebbles, gray to dark gray, slighly micaceous, stiff, slight
plas

clayey, gray, slightly micaceous, soft, slightly plastic, some layers more clayey, some layers
mmmm ghtly ye yey y

fine o coarse, dirty, poorly sorted

clay, very sandy, silty, pebbly, light gray, soft, slightly plastic, becomes stiffer with depth
clay, silty, sandy, pebbly, gray, firn

clay, very sandy, silty, pebbly, light gray, moderately firm, slightly plastic

silty, dark gray, firm, moderately plastic (bedrock)

clay, weathered, greenish white, some sand grains

136-049-19CCA
00 Pu Domestic Well
34 Well Typ 3" Steel
0 Aquifer: Undefined
0-170 Log Source:
Lithologic Log - unavailable
136-049-19CCA2
5/20/90 Pu ¢ Domestic Well
g3 Well Type: 4" PVC
180 Aquifer: Undefined
160-175 Log Source: Water Smith, Inc
Lithologic Log
Description
no description
gray, some small sand lenses
lense
soft
hard, lense, rock chips
back into clay
brown, fairly stiff
tumning sandy

clean, coarse, sand, fiint size, nice formations
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4547
47-50
50-61

61-68

89-98

98-124

124-126
126-184

202-208
208-216
216-220

0-6
644
44-52
52-110
110-112
112-120
120-155
155-160
160-180



Date Completed:

L.S. Elevation ﬂ}

Depth Drilled (h):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND

SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Date Com)|

pleted:
L.S. Elevation (ft):

Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SHALE

136-049-21AAA

6/15/84 Pu : Domestic Well

925 Waell Type 4" Steel

87 Aquifer: Undefined

82-87 Log Source: LTP Enterprises, Inc

Litholegic Log

D i
black
brown
gray
colored
sandy, gray
colored
sandy, gray
colored
sandy, gray
colored
136-049-22DDC
NDSWC 12329
%ﬂ/&i \?Vume: Test Hole
230
Log Source: NDSWC
Lithologic Log

no description

yellow-brown, silty, oxidized, iron stained, plastic, cohesive, soft (lake clay).
olive-gray, plastic, soft, cohesive (lake clay).

OIIVB?
to 211 feet {ﬁ )

gray to black, greasy, soft, plastic, smears, small whitish flakes; white, pink and green clay,
shale and weathe

red granite at 225 feet (bedmck}

136-049-23DDC2

12/2001 Pu ] Municipal Well
926 Well Type: 8" PV

127 Aquifer: Horace

108-123 Log Source: Water Smith, Inc

Lithologic Log
D ioti
8 inch topsoil, stiff brown clay
brown, stiff
blue

medium to coarse
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, sandy with pebbles, rocky; interbedded fine quartz sand from 87 to 88 and 210

81-87

01
123
2354
54213

213-230

40-51



GRAVEL dirty 51-60
ROCKS hard ledge 60-62
SAND & GRAVEL  medium to coarse 62-82
CLAY mixed with gravel 82-86
CLAY GRAVEL dirty clay gravel 86-92
SAND & GRAVEL  clean, medium to coarse 92-127
136-049-24CCC1
NDSWC 12328
Date Completed: 6/23/83 Purpose: Observation Well
L.S. ion (ft): 9237 Well Type: 1.25" PVC
Depth Drilled (ft): 258 Aquifer: Horace
Screened Interval (ft): 178-181 Log Source: NDSWC
Lithologic Log

Unit Description Depth (ft)
TOPSOIL fill. 02
CLAY yellow-brown, oxidized, iron stained, slightly silty (lake clay). 2-24
CLAY olive-gray, plastic, cohesive (lake clay). 24-54
CLAY olive-gray, silty, sandy with pebbles, poorly sorted (). 54-57
SAND medium to coarse with gravel, predominantly quartz and carbonate with shale and igneous, 57-225

subrounded and rounded, fair sorting; taking alot of water,
GRAVEL pea size to .5 to 1 inch with coarse and very coarse sand, rounded, composition as above; 225-257

taking alot of water.
CLAY no retumn. 257-258

136-049-26BAA
- I p— NDSWC F'312327 5 o
te Completed: : bservation Well
L.S. Elevation (ft): 927 Wall Type: 1.25" PVC
Depth Drilled (ft): 240 Aquifer; Horace
Screened Interval (ft): 93-98 Log Source: NDSWC
Lithologic Log

TOPSOIL no description 0-1
CLAY yellow-brown, oxidized, iron stained (lake clay). 1-31
CLAY olive-gray, plastic, cohesive (lake clay). 31-53
CLAY silty, sandy with pebbles, olive-gray, poorly sorted (till), 53-61
GRAVEL fine to .5 inch grains with medium to coarse sand, subrounded and rounded, poor sorting, 61-73

predominantly quartz with carbonate, shale and i i
TILL as above. 7375
GRAVEL as above; taking water. 75-101
TILL as above; interbedded gravel from 107 to 131 feet. 101-158
SILT olive-gray, clayey; poor retum. 158-164
TILL olive-gray, rocky. 164-222

136-049-23DDC2 (continued)
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136-049-26BAA (continued)

CLAY black, greasy, occasional bentonite flake, some greenish shaley clay (bedrock). 222-240
136-049-28ABA
NDSWC 3112
Date Completed: 6/18/64 Pu § Test Hole
L.S. Elevation (ft): 925 Well Type:
Depth Drilled (ft): 320
Log Source: NDSWC

Lithologic Log

Unit Description Depth (ft)
TOPSOIL black. 0-1
SILT moderate yellowish-brown, clayey, cohesive, gypsum crystals, calcareous, oxidized; laminae. 1-25
SILT olive-gray, clayey, cohesive, calcareous; occasional light colored laminae. 25-54
TILL olwe-gray. clay through gravel, si soft, cohesive, highly calcareous, shale, quartz, 54-100
andv roughgs snkty ﬁve‘gy 60 feet; shale graveyl more abundant with depth;
shalay after 72 feet
TILL light ol‘rvo-?ray. clay through gravel, sandy, carbonate and igneous, calcareous  100-125
nﬂ‘lh up to 15 mm, angulartoroumjegg%omte igneous, quartz, shale and lignite.
TILL lighl olive-gray, clay through gravel, sandy quanz carbonate, igneous with occasional shale 125-140

and lignite, highly calcareous, slightly cohesive

TILL ray to olive-gray, through gravel, occasionally very sandy, quartz, carbonate, ~ 140-157
me (in darkarlill) igna';gsvﬁlmlignﬂa cohesive, hig Iymlcaraous
TILL oli ray. dayﬁwm h gravel, silty, sandy, quartz, shale, carbonate, igneous some lignite, 157-170
SILT olive-gray, clayey, sandy, very soft, calcareous; poor retum. 170-193
TILL olive-gray, clay through gravel, quartz, shale, carbonate, ous and lignite fragments, highl 193-283
Iﬂy %9 igne 9 g ighly
NO RETURN probably fill, as above, soft. 283310

WEATHERED pale blue-green, sandy clay, abunclantquanzto rayish-blue-green, sandy clay with abundant ~ 310-320
GRANITE angular igneous agrnamsand quartz , - d

136-049-29ADD1
Date ted: 4/28/87 Pu : D tic Well
L.S. Ecl;:nﬂevahon ft): 928 Well Type: 4'0% =
Depth Drilled (ft): 7 Aquifer: Undefined
Screened Interval (ft): 154-162 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 01
CLAY sandy, brown 1-38
CLAY sandy, blue 38-59
CLAY sandy, blue 59-80
SAND brown 80-82
CLAY sandy, blue 82-134
SAND gray 134-139
CLAY sandy, blue 139-154
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SAND
CLAY

Date Completed:
L.S. Elevation gt]:
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
SILT
SAND

SILT
SAND
SILT
SILT
TILL

TILL

136-049-29ADD1 (continued)
gray
sandy, blue
136-049-29ADD2
Woh Type: e !
182161 Lop Surce: LTP Enteroises,inc
Lithologic Log
Description
black
sandy, brown
sandy, blue
sandy, blue
no description
sandy, biue
no description
sandy, blue
gray
sandy clay with small rocks, blue
green and colored
sandy, blue
136-049-30BBB
NDSWC 3109
6/16/64 Purlaose: . Test Hole
g Well Type:
Log Source: NDSWC
Lithologic Log

: -
no description

moderate yellowish-brown, clayey, cohesive, calcareous, oxidized: laminae.

up todﬁ mm, clayey, unsorted, varied composition, abundant quartz and carbonate, oxidized:
very dirty.

as above, oxidized.

as above, oxidized.

as above, oxidized; less clay with depth.

olive-gray, clayey below 45 feet, cohesive, calcareous; occasional laminae.

olive-gray, clay through gravel, soft, cohesive, shale, carbonate, quartz and igneous,
calcareous.

olive-gray, clay through gravel, solid, tough, shale, carbonate, quartz, igneous, calcareous;
rocky and gravelly from 107 to 114 feet.
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154-162
162-171

Depth (ft)
0-1
1-32
32-60
60-66
66-68
68-132
132-134
134-148
148-150
150-152
152-161
161-167

1517
17-20
20-37
37-60

77-144



136-049-30BBB (continued)

TILL olive-gray to light olive-gray, clay through sandy, predominantly quartz and carbonate ~ 144-157
aﬂgrywus?male. zgnns mﬁraous

TILL olive-gray, clay through gravel, sandy, shale, carbonate, quartz, and igneous, calcareous, 157-258
solid, cohesive.

SILT olive and brownish-gray, wiih day and very ﬁne sand, lignite fragments and black organic 258-278
material, cohesive, noncal

CLAY yellowish-gray, sandy, abundant quartz grains, noncalcareous; white by 290 feet with pyritized  278-295
veins (weathered granite).

136-049-31CCC2

Date Completed: 6/27/84 Pul : Domestic Well

L.S. Elevation (ft): 939 Well Type: 4" PVC

Depth Drilled (ft): 9 Aquifer: Undefined

Screened Interval (ft): 80-86 Log Source: LTP Enterprises, Inc

Lithologic Log

Unit Description Depth (ft)
TOPSOIL black 01
CLAY soft, brown 133
CLAY soft, blue 3379
CLAY sandy, biue 79-81
SAND coarse, colored 81-86
CLAY sandy, blue 86-99

136-049-34DCB

C'S<Elovason (1) Z Well Type: F e
Setesned inenva (f): 7.2 Log Source: L7P Enterorises, inc
Lithologic Log

TOPSOIL black 0-3

CLAY brown 314

CLAY sandy, brown 14-27

CLAY blue 27-55

CLAY sandy, blue 55-57

SAND colored 57-58

CLAY sandy, blue 58-66

SAND fine fo coarse, colored 66-97
136-050-05CCA2

E:S: ﬂ%ﬂﬁ% ﬁﬁlee m Test Hole

Log Source: Lako Drilling
Lithologic Log
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Unit

SAND

SAND

CcLAY

TILL

SAND & CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY

CLAY
SAND

136-050-05CCA2 (continued)

Description

brown

fine, dirty, gray

soft, gray

soft

layers of sand and clay

136-050-07CAC2

1/8/83 Pu r
953 Well Type:
216 Aquifer:
204212 Log Source:

Lithologic Log
D 5
black
brown
blue
blue, sandy, hard
colored, blue, sandy, with lenses
colored
no description

136-050-10BBC

ell Type:
0 Aquifer:
0-150 Log Source:

Lithologic Log - unavailable

136-050-15CBB2

10/2385 Purpose:
944 Well Type:
153 Aquiifer:
143-153 Log
Lithologic Log

D ipti

no description

yellow, mixed small stones

blue, soft

hard

strips of sand mixed with clay
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Domestic Well
4" PVC
Undefined

LTP Enterprises, Inc

Domestic Well
3" Steel
Undefined

Domestic Well
4" PVC
Undefined
Wieber Drilling

0-24
2438
38-112
112179

Depth (ft)
0-2
233
33-101
101-147
147-196
196-212
212216

0-2
265
65-108
108-135
135153



Date Completed

LS. Ehwmhn&

mmmM(
reened Interval (ft):

SAND
CLAY
SAND

SAND
CLAY
SAND
SAND
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
SAND
CLAY
CLAY
ROCKS
CLAY
GRAVEL
CLAY

Description
sandy, black
brown
brown

soft, blue
sandy, blue
soft, blue
sandy, blue
colored
sandy, blue
colored
sandy, blue
colored
sandy, blue
colored
sandy, blue
colored

136-050-16CDD

6/25/79 Pul

953 Well Ty'pe
209 Aquifer:
196-202 Log Source:

Lithologic Log

with lenses of clay, blue

colored
sandy, blue

no description

brown

gray

no description
gray

medium

gray

136-050-18DDB2
7M11/88 Pu :
1014 Well Type:
287 Aquifer:
276-286 Log Source:

Lithologic Log

A79

Domestic Well

4" Steel

Undefined

LTP Enterprises, Inc

Domestic Well
4" PVC
Undefined
Water Smith, Inc

0-2
2-10
10-20
20-174
174176
176-274
274-286



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SAND

SILT

SILT

TILL

TILL

GRAVEL
TILL
SILT

TiLL
BEDROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
SAND

SILT

SILT
SILT

CLAY AND SILT

SILT
SILT
TiLL

136-050-19CCC

NDSWC 2179
910/63 Pur‘:ose: Observation Well
1035 Well Type: 1.25" ABS
434 Aquifer: Shegenne Delta
20-40 Log Source: NDSWC

Lithologic Log
Descriptl

v?gfne to fine, predominantly subangular and subrounded quartz with carbonate and dark
grains.

moderate yellowish-brown, clayey with very fine sand, cohesive, oxidized, calcareous;
laminated; apparent very pale orange carbonate cemented sand, may have been in sand

olive-gray, clayey and cohesive to sandy and noncohesive, very fine sand predominantly
?Bgl.&rt quartz some mica, lignite, shale and carbonate; clayey silt more predominant around

olive-gray, clay through gravel, cohesive, shale, carbonate and quartz, calcareous, seems to
N numerous rocks; some cuttings predominantly silty clay with few sand grains.

light olive-gray, silt through gravel, sandy, crumbly, highly calcareous, abundant
%mmﬂemﬂqmm%ummmml,mwmmm,Mt
carbonate, with shale, quartz, igneous some lignite fragments.

fine and medium, composition varied, predominantly carbonate and igneous
quartz, lignite and pyrite, rounded with many anguiar fragments of boulders.

olive-gray, clay through gravel, quite sandy, hard, numerous rocks, shale and carbonate,
calcareous, cohesive; some cuttings very sitly.

dusky yellowish-brown, with very fine and fine sand, hard, crumbly, highly calcareous, seems
to contain a few rocks; probably till.

olive-gray, clay through gravel, tough, shale, carbonate and igneous, highly calcareous.

altered weathered granite, light greeni
greenish particles, slightly cohesive, fragi

some shale,

ray to white, calcareous, clear quartz grains,
e.

136-050-21AAD
NDSWC 3110
6/16/64 Purpose: Test Hole
% Well Type:
Log Source: NDSWC

Lithologic Log

dusky yellowish-brown, very fine to .75 mm, predominantly .25 mm, rounded, quartz with
carbonate and igneous, oxidized, very loose.

ga:?( yellowish-brown, clayey, sandy, noncalcareous; few samples; possible buried soil
orizon.

moderate to dark yellowish-orange, clayey, sandy, calcareous, oxidized: similar to above,

rayish to dark yellowish-orange, cohesive, calcareous, oxidized; drier with depth; silty clay at
go g:t clay at 25 feet.

silty clay, olive-gray, cohesive, calcareous to clayey silt, light olive-gray, cohesive,
calcareous, partially oxidized to clayey silt, olive-gray, cohesive, ca%arsous

as above, quite sandy; poor retum.
olive-gray, very clayey, cohesive, calcareous.
olive-gray, clay through sand, cohesive, shale, carbonate, quartz and igneous, calcareous, soft.
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0-7

79

8-172

267-387

387-410

410424
424-434

Depth (ft)

0-7

7-8

8-10
10-32

32-60

72-88
88-105



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY

136-050-35BBD1

10/21/80 Pu i
953 Well Type:

412
Log Source:
Lithologic Log
Description
black
silty, brown
fine, brown
sandy, soft, blue
sandy, blue
lenses gravel, clay and rock, colored and gray
sandy, gray
no description
sandy, gray
sandy, very sandy, soft, gray
sandy clay, small lenses, gray
sandy clay, very sandy, soft, gray

136-050-35BBD2

10/23/80 Pul -
Well Type:
104-109 Logl Source:
Lithologic Log

D ioti

black

silty

no description

soft, blue

sandy, gray

no description

136-050-35CCB
8/25/72 Pu :
963 Well Type:
223 Aquiter:
207-217 Log
Lithologic Log

D -

black

yellow

A 81

Test Hole

LTP Enterprises, Inc

0-2
212
12-15

97-142
142-148
148-203

204-247
247-380

382412

Domestic Well
4" PVC

Undefined
LTP Enterprises, Inc

0-2
2-12
12-15
1599
99-103
103-109

Municipal Well
8" Steel

Undefined
Layne Minnesota Co

0-2
2-16



SAND & GRAVEL
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
GRAVEL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
GRAVEL

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL

136-050-35CCB (continued)
gray, silty
gray, rock seams
gray, rock seams and pebbles
muddy, fine
sandy, hard, rock seams
sandy, softer, boulders

coarse to medium rocks

rocks

gray, boulders

136-050-35DBC1
12/1985 Pu i Domestic Well
i o Mg Undefned
100-110 Log Source: Water Smith, Inc
Lithologic Log

D ioti

no description

silty, sand

no description

coarse, (small boulders)

136-050-35DBC2

12/1985 Purrosa: Domestic Well
955 Well Type: 4" PVC
108 Aquifer: Undefined
98-108 Log Source: Water Smith, Inc
Lithologic Log

Description

no description

silty, sand

no description

coarse, (small boulders)

137-047-01ABCADD

101977 Pul : Domestic Well
936 Well Type: 4" Stainless Steel
119 Aquifer: Undefined
113-119 Log Source: Paasch

Lithologic Log
Descripti
topsoil, black, soft

A 82

16-101

101-111
111-128
128-132
132173
173193
183-207
207-217
217-223

0-1
1-50
50-95
95-110

0-10
10-43
43-96
96-108

0-1



SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
GRAVEL
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TILL

Date Completed:
LS. Elevation (ft):
Depth Drilied (ft):
Screened Interval (f):

Unit

CLAY
CLAY
SAND

137-047-01ABCADD (continued)

clay, yellow, soft

clay, blue, soft

clay, blue, soft

clay, blue, soft

clay + stones, gray, varied hardness
clay + stones, gray, varied hardness
sand, gray, soft

water sand, gray, soft

137-047-01ADBCCA
%922 MG:
50 Log Source:
Lithologic Log
D S
topsoil + sand
clay, yellow
shale, blue
gravel
sand rock + hard shale
water bearing sand
137-047-01ADCBBC
;;,71979 E.'usl Tyg::»e:
109 Aquifer:
103-109 Log Source:

Lithologic Log

Description
no description

137-047-03BAAAAC

6/1990

181
171-180

R‘u I :

el :
Aqtifer);pe

Log Source:

Lithologic Log

clay, blue, soft
clay + stones, blue, hard
sitty sand, gray, soft

A 83

16-30
30-50
50-63
63-80
80-100
100-111
111-119
In_dustrial Well
O
Depth (ft)
0-8
8-20
20-60
60-67
67-115
115-120
Domestic Well
4" Stainless Steel
Undefined
LTP Enterprises, Inc
Depth (ft)
0-109
Domestic Well
5" Stainless Steel
Buffalo
Olson Well Drilling
Depth (ft)
0-90
90-155
155-160



137-047-03BAAAAC (continued)

SAND sand, gray, soft
CLAY clay, blue, soft
137-047-05ACDDCA
Date Completed: 12/1979 Purpose:
L.S. Elevation (ft): 922 Well Type:
gceg?neglm% (ft): :1[(75:‘?1 73 ALg;feSorl..lm
Lithologic Log
Unit D e
SolL topsoil, black, soft
CLAY clay, brown, soft
CLAY clay, blue, soft
CLAY clay + rocks, gray, medium hardness
SAND sand
CLAY clay + stones, gray, medium hardness
GRAVEL gravel + shale, gray, soft
SAND sand
137-047-06AAAADD
E&Shaggnvaggteﬁﬂ £’71 e 5\{"9 | Tyse:
Depth Drilled (ft): 170 Aquifer:
Screened Interval (ft): 164-170 Log Source:
Lithologic Log
Unit D io
SolL topsoll, black, soft
CLAY clay, yellow, soft
SAND silty fine sand, gray, soft
CLAY clay + boulders, gray, medium hardness
SAND silty fine sand, gray, soft
CLAY clay + boulders, gray, medium hardness
SAND clean coarse sand, gray, soft
137-047-06CDDDAA
Screened Interval (ft): 192-198 Log Source:
Lithologic Log
Unit D y z
SOIL topsoil, black, soft
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Domestic Well
4" Stainless Steel
Buffalo

Paasch

Domestic Well
4" Stainless Steel
Buffalo

Paasch

Domestic Well

4" Stainless Steel
Undefined
Paasch

160-180
180-181

312
12-93
93111
111-130
130-161
161-162
162-173

0-1
1-38

98-130

130-140
140-158
158-170

01



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

SAND

WEATHERED
PRECAMBRIAN

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
SAND
CLAY
CLAY

137-047-06CDDDAA (continued)
clay, yellow, soft
clay, blue, soft
clay, biue, soft
clay, blue, soft
clay, blue, soft
clay + stones, gray, varied hardness
clay + stones, gray, varied hardness
clay + stones, gray, varied hardness
clay + stones, gray, varied hardness
fine to medium sand, gray, soft

137-047-06CDDDAB
176-182 Log Source: LTP Enterprises, Inc
Lithologic Log
Description
topsoil, black
clay, brown, soft
clay, blue, soft
sandy clay, biue
sand drilled dirty
sandy clay, blue
sand

sandy clay with some decomposed, blue

137-047-08DCDDCA
4/1988 Pu : Domestic Well
926 Well Type: 4" Stainless Steel
1373-1 57 Angwa%r;Jrce ETulrﬂqunterprises, Inc
Lithologic Log

D —

topsoil, black

clay, brown

clay, blue

sand, gray

silty clay, gray

sandy clay, gray

A 85

02
221
2187
87-94
94-99
99-163
163-182
182-186



CLAY
SAND
CLAY
SAND
CLAY
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL

CLAY
CLAY
CLAY
CLAY
CLAY
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY

137-047-08DCDDCA (continued)

sand with clay lenses, gray
sandy clay, gray

sand, colored

sandy clay, gray

sand, colored

sandy clay with sand lenses, gray colored
sand, colored

sandy clay, gray

sand, brown

sandy clay, gray

sand, brown

sandy clay, gray

sand, brown

sand, brown

137-047-10DBDCBC
s%‘ e 5\«”51 Ty|;e:
1%—127 Angu“Sﬁlme:
Lithologic Log
D i
top soil, black, soft
clay, yellow, soft
clay, blue, soft
clay, blue, soft
clay, biue, soft
clay + stones, gray, medium hardness
clay + stones, gray, medium hardness

sand + gravel, gray, soft

137-047-12CBABCD

51981 PurFosa:
o2 Well Type:

162 Aquifer:
156-162 Log Source:

Lithologic Log
D ipti
topsoil, black, soft
clay, yellow, soft

clay, gray, soft
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Domestic Weill

4" Stainless Steel
Buftalo

Paasch

Domestic Well

4" Stainless Steel
Undefined

Paasch

106-110
110-115
115117
117-123
123127
127-130
130-137
137-139
139-142
142-144
144-145
145-146
146-162
162-167

0-1
1-11
11-30

78-100
100-119
119127

9-18



137-047-12CBABCD (continued)

CLAY clay, blue, soft
CLAY clay and stones, gray, medium hardness
SAND sand + gravel, gray, soft
137-047-14BAAADB

Danopet s R TR
Deplh Drilled (ft): 176 Aquifer: Buffalo

Screened Interval (ft): 170-176 Log Source: Paasch

Lithologic Log
SOIL topsoil, black, soft
CLAY clay, dark yellow, soft
CLAY clay, blue, soft
CLAY clay, blue, soft
CLAY clay, blue, soft
CLAY clay & stones, gray, medium hardness
BOULDERS boulder, hard
CLAY clay & stones, gray, medium hardness
SAND silty fine sand, gray, soft
SAND fine sand, gray, soft
SAND fine fo coarse sand, gray, soft
137-047-15AAADAD
Pt o . PR,
Sctesned Intovhl () 00121 Lop Source: Paasch
Lithologic Log

Unit D ipt
SOIL topsoil, black, soft
CLAY clay, brown, soft
CLAY clay, blue, soft
CLAY clay + stones, gray, medium hardness
GRAVEL gravel, varied color, medium hardness
CLAY clay + stones, medium hardness
BOULDERS boulders, varied color, hard
CLAY clay stones, medium hardness
SAND medium water sand clean, gray, soft
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18-64
64-155
155-162

0-1

1-15
15-30
30-50
50-90
90-116
116-118
118-135
135-147
147-163
163-176

0-1
1-14
1473

99-100

100-102
102-104
104-106
106-121



137-047-16AABDBA

Date Compl 111988 Pu ¢ Domestic Well

L S. Elavanon ﬁt 926 Well Type: 4" Stainless Steel
pth Drilled a0 Aquifer: Buffalo (shallow)

Scraanad Intarva] (ft): 72-80 Log Source: Paasch

Lithologic Log

SOIL topsoil, black, soft
CLAY clay, yellow, soft
CLAY clay, gray, soft
BOULDERS rock, hard
CLAY clay + stone, gray, medium hardness
SAND sand + gravel, gray, soft
137-047-16BAACBD
ey i i 11
DRn RS . . BT
Lithologic Log
Unit D = i
SOIL topsoil, black, soft
CLAY clay, brown, soft
CLAY clay, blue, soft
SAND quick sand, gray, soft
CLAY clay + stones, gray, medium hardness
SAND sand, black, soft
cLAY clay + stones, gray, medium hardness
SAND medium sand, gray, soft
CLAY clay + stones, gray, medium hardness
SAND medium sand, gray, medium hardness
CLAY clay + stones, gray, medium hardness
SAND dirty sand, gray, soft
CLAY clay + stones, gray, medium hardness
SAND sand medium clean, gray, soft
137-047-17BCD
pa o oo i -y
Depth Dril::gs I('Vé:l " 8-0 Angﬁer: Buffalo

Lithologic Log - unavailable
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0-2
2-19
1948
48-50

Depth (ft)
01
1-14
1445
4560
60-104
104-109
109-117
117-119
119-130
130-132
132-183
183-187
187-194
194-199



Date eted:
LS. E?:nplvaﬂon ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL

Date Comple
L.S. Elevaﬂon ?t‘)
Depth Drilled

Scraaned In'oarval (ft):

Unit

SOIL

CLAY
CLAY
SAND
CLAY
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
SAND
CLAY

137-047-18BAAAAC

= s
e

190 Aql.i!arype

184-190 Log Source:

Lithologic Log
Description
topsoil, black, soft
clay, brown, soft
clay, yellow, soft
clay, blue, soft
dirty silty sand, gray, soft
clay, gray, medium hardness
clay
clean coarse sand, gray, soft

137-047-18DADDBC
7/1984 Pm"aose
<74 Well Type:
177 Aquifer:
168-172 Log Source:
Lithologic Log
D ipti
topsoil, black
clay, brown, soft
clay, blue, soft

silty fine sand, gray

sandy clay, gray

lenses of sand and clay, gray

sand with small lenses, varied color
#8 sand drilled fair, varied color

137-047-20BABBDB

91976 Pu g
835 Well Type:
150 Aquifer:
144-150 Log

Lithologic Log
D —
topsoil, black, soft
clay, yellow, soft
sand, yellow, soft
clay, yellow, hard

A 89

Domestic Well
4" Stainless Steel
Buffalo

Paasch

0-2
2-12
12-21
21-45
45-91
91-135
135-179
179-190

Domestic Well
4" Stainless Steel
Buffalo

LTP Enterprises, Inc

0-2
2-20

50-87
87-145
145-147
147-152
152177

Domestic Well
4" Stainless Steel
Buffalo

Paasch

0-1
17
7-10
10-16



CLAY
SAND

SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (tt):
Screened Interval (ft):

CLAY
SAND

SAND
CLAY
SAND
CLAY
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY

CLAY

CLAY
BOULDERS
CLAY
SAND

137-047-20BABBDB (continued)
clay, blue, soft
silty fine sand, blue, soft
clay + stones, gray, medium hard
fine to coarse sand, gray, soft

137-047-21CCBCAC
121975 Pmlxzse: Domestic Well
97 Well Type: 4'og1tzinlgss Steel
157 ifer: Buffalo
146-151 Log Source: LTP Enterprises, Inc

Lithologic Log
Description
topsoil, black
clay, brown, soft
clay, blue, soft
sandy clay, blue
sand drilled poor, biue
sandy clay, blue
sand, biue
sandy clay, blue
sand, biue
sandy clay, blue
sand, blue
sandy clay, blue
sand with lenses of clay, gray
sand drilled good, varied color

137-047-23DAACCC
51976 ; Domestic Well
961 Well Type: 4* rsnt:?nl:ssgteel
209 Aquifer: Undefined
203-209 Log Source: Paasch

Lithologic Log
Description
topsoil, black, soft
clay, yellow, soft
clay, blue, soft
clay + stones, gray, medium hard
boulder, very hard
clay + stones, gray, medium hard

medium coarse water sand, gray, soft

A 90

16-20

90-130
130-150

Depth (ft)

02
227
2717
77-100
100-102
102-112
112114
114-116
116117
117120
120-121
121122
122125
125157

0-2
212
12-93
93-139
139-140
140-198
198-209



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
CLAY

CLAY
CLAY
CLAY
SAND
SAND
BOULDERS
SAND

Date Completed:
L.S. Elevation (it):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
CLAY
CLAY
SAND

L' Elovaon 1

Depth Drilled (ft):
Screened Interval (ft)

Unit
SOIL

137-047-24BDCCDB

41976 Pu Domestic Well
936 Well Type 4" Stainless Steel
177 Aquifer: Buffalo

171177 Log Source: Paasch

Lithologic Log
Description
topsoil, black, soft
clay, yellow, soft
clay, blue, soft
clay, blue, soft
clay, gray, varied hardness
clay, gray, varied hardness
clay, gray, soft
clay, gray, medium hardness
silty fine sand, gray, soft
silty fine sand, gray, soft
boulder, hard
fine to coarse sand, gray, soft

137-047-30BAABAC
61979 Purpose: Domestic Well
924 Well Type: 4" Stainless Steel
145 Aquifer: Buffalo
139-145 Log Source: Paasch

Lithologic Log
D s
topsoil, black, soft
clay, brown, soft
clay, yellow, soft
clay, blue, soft
clay + boulders, gray, medium hardness
clean white sand, white, soft

137-047-31BAABAC

111979 Pu : Domestic Well
928 Well Type: 4" Stainless Steel
152 Aquifer: Buffalo

146-152 Log Source: Paasch

Lithologic Log
D ipti
topsoil, black, soft
clay, yellow, soft

A 91

0-1
1-14
14-30

55-75
75-85
95-120
120-140
140-150
150-165
165-166
166-177

4-21
21-88
88-130
130-145

0-2
2-19



CLAY

SAND
CLAY
SAND

Date Completed

L.S. Elevaliong;l
Depth Drilled
Screened Intarval (ft):

Unit
SOIL
CLAY
CLAY
CLAY
SAND

Date Completed:
LS. Elevahon (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

CLAY
CLAY
SAND
CLAY
SAND
SAND

Date Completed
L.S. Elevation (ﬂ)
Depth Drilled (ft):

Screened Interval (ft):

137-047-31BAABAC (continued)

clay, gray, soft

clay, gray, medium hardness
quick sand, gray, soft

clay, gray, medium hardness

clean coarse sand, gray, soft

137-047-32BAAABC
10/1979 Purpose:
139-144 Log Source:
Lithologic Log

D -~

topsoil, black, soft

clay, brown, soft

clay, blue, soft

clay + boulders, gray, medium hardness

clean coarse sand, gray, soft

137-047-35ABBCAD

61990

91-100

D g
clay, blue, soft

clay, biue, hard
sand, gray, soft
clay, blue, soft

sand, gray, soft
sand, gray, soft

Well Ty[;e:

ifer:
ALg;mr :

Lithologic Log

137-048-02CBBDDA

21976
916

162
148-154

Well Ty;;e:

ifer:
Lo Source:

Unit Description
SOIL topsoil, black
CLAY clay, brown

Lithologic Log

A 92

19-92
92-128
128-137
137-148
148-152
Domestic Well
4" Stainless Steel
Buffalo
Paasch
Depth (ft)
0-1
1-11
1-77
77125
125-144
Domestic Well
4" Stainless Steel
Buffalo
Olson Well Drilling
Depth (ft)
0-70
70-75
7577
77-85
85-100
100-100
Domestic Well
4" Stainless Steel
Buffalo
LTP Enterprises, Inc
Depth (ft)
0-2
2-23



137-048-02CBBDDA (continued)

CLAY clay, blue, soft
CLAY sandy clay, blue
CLAY sandy clay with lenses of sand, blue
CLAY sandy clay, blue
SAND sand
CLAY sandy clay, biue
CLAY sandy clay with gravel, blue
cLAY sandy clay with gravel, biue, very hard
SAND sand
BOULDERS rock
CLAY sandy clay, blue
SAND dirty sand
CLAY sandy clay, blue
SAND sand
CLAY sandy clay, blue
SAND sand
137-048-06AAACDA
Screened Interval (ft): 79-84 fggS;.lme:
Lithologic Log
Unit Description
SOIL topsoil, black
CLAY clay, gray
CLAY clay, brown
CLAY clay, blue
CLAY sandy clay, blue
SAND sand, colored
CLAY clay, blue
137-048-06BCB
Depth Drilled (ft): 167 Aquifer:
Screened Interval (ft): 159-164 Log Source:
Lithologic Log
Unit D —
CLAY sandy, brown
CLAY sandy, biue

A 93

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

LTP Enterprises, Inc

23-72
72-82
82-85
85-88
88-91
91-99
99-117
117-118
118-120
120121
121122
122-125
125-126
126-127
127128
128-162

0-2
24
4-25

72-77
77-84

0-28



SAND
CLAY

Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

Unit

TOPSOIL

CLAY

CLAY

CLAY

SAND
DECOMPOSED

Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY

137-048-06BCB (continued)

gray
sandy, blue
gray
sand clay, blue
gray
sandy, biue
gray
sandy, blue
gray
sandy, blue
137-048-06DBA2
ano/73 PurFose:
% Well Type:
Log Source:
Lithologic Log
D srat
black
brown
blue
sandy, gray
colored
green/white
137-048-06DBC
42772 Pu :
899 Well Type:
163 Aquiter:
78-82 Log
Lithologic Log - unavailable
137-048-06DBCD
91074 Pu :
898 Well Type:
147
Log Source:
Lithologic Log
D 2
black
brown
soft, blue
sandy, blue

A 94

75-76
76-93
93-95
95-127
127-132
132-153
153-156
156-157
157-164
164-167

Test Hole

LTP Enterprises, Inc

01
187
3762
62-146
146-156
156-165

Domestic Well
4" Steel
Undefined

Test Hole

Frederickson's of ND, Inc

Depth (ft)
0-1
132
32-50
50-52



SAND

CLAY

CLAY

SAND

SHALE

SHALE
DECOMPOSED

m.

Date :
ey
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
SHALE
CLAY
CLAY
SAND
CLAY
SHALE
GRANITE
GRANITE

Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
SAND
CLAY
SAND
CLAY

137-048-06DBCD (continued)

with gravel and rock, colored

sandy, rock, lenses of sand, blue
sandy, hard, boulders, blue

blue

blue, black

blue

with shale, blue, black, brown, green

137-048-06DCBA

910/7. Purpose:
898 Well Type:
172

Log Source:
Lithologic Log
C _
black
dark brown
soft, brown
soft, blue
sandy, with small rocks, blue
sandy, with thun lenses of sand, blue
blue
sandy, blue
sticky, blue
weathered, white, green
black

137-048-08BCBBDD

11/1984 Pm]:osa:
914 Well Type:
155 Aquifer:
147-152 Log Source:

Lithologic Log
Description
topsoil, black
clay, brown
clay, gray
sand, varied color
sandy clay, gray
sand, varied color
sandy clay, gray

A 95

52-54
54-70
70-109
109-113
113-115
115-142
142-147

Test Hole

Frederickson's of ND, Inc

Depth (ft)
03
310
10-25

68-74
7477
77132
132-146
146-158
158-172

Domestic Well
4" Stainless Steel

Buffalo
LTP Enterprises, Inc

5-25
25-57
57-60
60-119
119-120
120-136



SAND

WEATHERED
PRECAMBRIAN

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
CLAY
CLAY
SAND
SAND
SAND
BOULDERS
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SoIL
CLAY

CLAY
SAND
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

137-048-08BCBBDD (continued)

sand, varied color
decomposed, green
137-048-12CCCCCA
@ Wol Type:
}:539-1 4 ghs&'m
Lithologic Log

D ioti

topsoil, black

clay, brown

clay, brown

clay, blue

sandy clay, gray

sand, colored

sand with rock, colored

sand, colored

rock, black

sand, colored

lenses of sand

137-048-14BCBBAC
152-158 Log Source:
Lithologic Log

D inti

topsoil, black, soft

clay, brown, soft

clay, gray, soft

clay and stones, gray, soft
fine clean sand, gray, soft
coarse clean sand, gray, soft

137-048-14CDCDBA

2 e
ell :

152 t!'tc1|.ifenr"’~.":'a

146-152 Log Source:

Lithologic Log

A 96

Domestic Well

4" Stainless Steel
Buffalo

LTP Enterprises, Inc

Domestic Well
4" Stainless Steel
Buffalo

Paasch

Domestic Well
4" Stainless Steel
Buffalo

Paasch

136-152
152-155

02
25

59
975
75126
126-133
133135
135-141
141-142
142-146
146-150

01
1-29

64-117
117-139
139-158



SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
CLAY
CLAY

137-048-14CDCDBA (continued)
Description
topsoil, black, soft
clay, light gray, soft
clay, yellow, soft
clay, blue, soft
clay + stones, gray, medium hardness
silty fine sand, gray, soft
clay + stones, gray, medium hardness
clean medium sand, gray, soft
clay + stones, gray, medium hardness
clean medium sand, gray, soft

137-048-17ABBCCD
81983 Purrosa:
g;s Well Type:
86-95 Log' Source:

Lithologic Log
topsaoil, black, soft
clay, dark brown , soft
lighter brown clay, light brown, soft
clay, gray, soft
clay and stones, gray, soft
clean medium to coarse sand, gray, soft

137-048-21CDCAAA
8/1968 Pu :
921 Well Type:
147 Aquifer:
101-137 Log

Lithologic Log
Description
topsoil, black
shale, yellow
shale, gray
shale, blue
clay, blue
sand, brown
clay, blue
clay with 3 sand lenses, brown

A 97

Domestic Well
4" Stainless Steel
Butfalo

Paasch

Municipal Well
10" Steel

Buffalo

Frederickson's of ND, Inc

122-152

32-61
61-67



CLAY

GRAVEL
SAND

SAND
CLAY
SAND
CLAY
SAND

WEATHERED
PRECAMBRIAN

Date Compl

L.S. Elavatlon (ﬂ
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elavahun (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL
CLAY
CLAY

137-048-21CDCAAA
clay, blue
sandy clay, blue
dirty gravel, brown
sand + gravel, varied color
clay, blue
sand, blue
clay, blue
sand
clay, blue
sand, blue
decomposed granite, green

137-048-21CDDAAA
4/1951 Pu :
= sk
134-139 Log Source:
Lithologic Log

D ey

clay, black

clay, yellow

clay, light blue

hardpan

sand, white

137-048-21DCB
1973 Pu
920 Waell Type
3m7 ﬂ%guw
Lithologic Log - unavailable
137-048-23DDCCCB
5/1983 Pu :
i Aquier
130-136 Log Source:
Lithologic Log

D -

topsoil, black, soft

clay, brown, soft

clay, gray, soft

A 98

(continued)

77-88

99-101

101-107
107-114
114-120
120-125
125-126
126-129
129137
137-147

Industrial Well
6" Other

Buffalo
unknown

6-10
10-65
65-126
126-139

Municipal Well
4" Unknown

Domestic Well

4" Stainless Steel
Buffalo

Paasch

0-1
1-23



CLAY
CLAY
CLAY
BOULDERS
SAND

Date Completed:
Sepeoen )
Screened {

Interval (ft):

SOIL

cLAY
CLAY
CLAY
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

L S Elevahon &1
Deplh Dnllsd (

137-048-23DDCCCB (continued)

sandy clay, gray, soft 50-52
clay and stones, gray, soft 52-100
clay and stones, gray, soft 100-114
boulder, hard 114-116
sand, gray, soft 116-136

137-048-25BBBBDB

11/1982 Purpose: Domestic Well

925 Well Type: 4" Stainless Steel

aa150 {0y Source: Paasch

Lithologic Log
Description Depth (ft)
topsoil, black, soft 0-1
clay, brown, soft 1-26
clay, gray, soft 26-104
clay and stones, gray, soft 104-121
clay and sand, gray, soft 121137
clean coarse sand, gray, soft 137-150
clay, gray, soft 150152
137-048-27ABACBB

%987 \F;Jume: E‘O rggrt:lg;’svg{eel

122 Aquifer: Buffalo

103-107 Log Source: LTP Enterprises, Inc

Lithologic Log

Description Depth (ft)
topsoil, black 0-2
clay, brown 233
clay, blue 33-64
sand, gray 64-66
sandy clay, blue 66-89
sand, gray 89-122

137-048-34AABBAC

11/1988 Pu 2 Domestic Well

924 Well Type: 4" Stainless Steel
137 Aquifer: Buffalo

125-129 Log Source: LTP Enterprises, Inc

Lithologic Log

A 99



137-048-34AABBAC (continued)

SOIL topsoil, black 0-2
CLAY clay, brown 214
CLAY clay, gray 14-26
CLAY clay, blue 26-60
CLAY sandy clay with small lenses sand, blue 60-63
CLAY sandy clay, gray 63-100
BOULDERS rock 100-102
CLAY sandy clay, gray 102-112
SAND sand, gray 112-113
CLAY sandy clay, gray 113119
SAND sand, gray 119120
SAND sand, gray 120-129
CLAY sandy clay, gray 129-137

137-049-01BBC

L'S: Elevagon () T ol Type: T
ggf‘;?nggltﬁi%’v; (ft): %?3—251 AngufSS:r:Jrca ETrggErTﬁeedrpﬁses, Inc

Lithologic Log
TOPSOIL black 02
CLAY gray 29
CLAY brown 9-20
CLAY soft, blue 20-71
CLAY with gravel and a trace of shale, biue 71-93
ROCK black 93-94
CLAY with gravel, biue 94-200
CLAY sandy, with lenses, blue 200-212
SAND dirty, fine, gray 212215
CLAY blue 215222
SAND gray 222-224
SAND dirty, with lenses, gray 224-231
SAND gray 231-250
GRANITE weathered with clay, green 250-255

A 100



Date Comple!
LS. Elavahongt
Depth Drilled (ft)

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
CLAY

GRAVEL
CLAY
SAND & GRAVEL
SAND
SAND
SAND
SAND
CLAY
SAND
SAND
SAND
SAND
SAND
SAND

SAND

137-049-02ADB

1950
908

0
0-190

Lithologic Log - unavailable

137-049-03BAA1

00
909
247

Descripti

black

gray

brown

blue, soft

blue, sandy, with gravel
dirty, fine

blue, sandy

no description

blue, sandy, with sand lenses
colored, coarse

blue, sandy, with rock
blue, sandy, with gravel
no description

blue, sandy

with small clay lenses
finer

coarser, dirtier

with dirty sand lenses
no description

blue, sandy

dirty, with clay lenses
no description

dirty

no description

dirty

no description

blue, sandy

no description

Purpose:
Well Type:
Aquifer:

Log Source:

We‘l Tyrfue:

Log Source:

Lithologic Log

A 101

Test Hole

LTP Enterprises, Inc

0-1
16
617
17-69
69-100
100-107
107-116
116117
174127
127128
128129
129130
130-131
131-132
132-152
152-187
187-192
192-198
198-209
209-212
212219
219221
221224
224227
227228
228232
232233
233247



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SHALE
CLAY
CLAY

SAND
CLAY
CLAY
CLAY
SAND
cLAY
SAND
cLAY
SAND
CLAY
SAND
SAND
SAND
SAND
SAND
SAND
SAND
SAND

137-049-03BAA2
9175 Municipal Well
10* Steel

Pul :
909 Well Type:
2682 Aquifer: West Fargo South
168-182 Log Source: LTP Enterprises, Inc

Lithologic Log
Description
black
gray
brown
blue
blue, sandy, with rock
blue, sandy
no description
blue, sandy, with gravel
no description
blue, sand, with gravel
no description
blue, sandy, with gravel
with clay lenses
blue, sandy, with gravel
no description
blue, sandy, with gravel
blue, sandy, sand lenses
blue, sandy
dirty
blue, sandy
coarse
blue
dirty
blue, sandy
fine
with clay lenses
dirty, coarser
dirtier
dirty
dirty
dirty, with clay lenses
no description
blue, sandy, hard

A 102

0-1
13
316
16-21
21-71
71-75
7577
77-79
79-81
81-83
83-85
85-92
92-102
102-104
104-105
105-109
109-112
112113
113117
117-144
144-151
151-152
152-157
157-160
160-216
216217
217-222
222:230
230-239
239-255
255-256
256-257
257-262



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

CLAY
SAND
SAND
CLAY
SAND
CLAY
SAND
SAND

SAND
CLAY

SAND
SAND
SAND
SAND
SAND
CLAY

SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

137-049-03BAD2

9/5/75 Pu :
909 Well Type:
an Aquifer:
217-257 Log Source:

Lithologic Log
Description
black
gray
brown, soft
blue, soft
brown, soft
blue, soft
colored, coarse
blue, sandy, with gravel
blue, sandy, with sand lenses
with small clay lenses
with clay lenses
blue, sandy
no description
blue, sandy
dirty, with clay lenses
no description
blue, very sandy
no description
sandy, with rock
coarse
no description
blue, with clay lenses
blue, fine
with clay lenses
blue, sandy
blue, with clay lenses
blue

137-049-03BCB
61077 Pul :
910 Well Type:
252
Log Source:

Lithologic Log

A 103

Municipal Well

10" Steel

West Fargo South
LTP Enterprises, Inc

Test Hole

Hickok & Associates

0-1

16
6-14
1421
2136
3669
69-71
7197
97-103
103-104
104-112
112-115
115116
116-121
121-127
127-134
134-160
160-167
167-169
169-182
182-192
192-201
201-240
240-251
251-252
252-265
265272



Unit

TOPSOIL

CLAY

CLAY

SAND & GRAVEL
CLAY

GRANITE

Date eted:
LS. E?:\:rﬂ?lon (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
cLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY

137-049-03BCB

Description Depth (ft)
black 0-2
silty, brown 266
siity, dark black brown 66-88
brown gray, fine to medium, subangular to subrounded 88-94
silty, dark black brown, silty clay interbedded 94-243
weathered, greenish-white 243252
137-049-03BDA
9/24/75 Purpose: Test Hole
3133 Well Type:
Log Source: LTP Enterprises, Inc
Lithologic Log
black 0-2
brown 2-16
blue, soft 16-70
blue, sandy, with rock & sand lenses 70-77
blue, sandy, with rock 77-100
blue 100-103
blue, sandy 103-106
blue 106-112
blue, sandy 112-113
blue, fine, silty 113-209
blue 209-237
137-049-03BDD

6/5/78 Pu 2 Observation Well

o0 BT son

0-224 Log Source: LTP Enterprises, Inc

Lithologic Log

Description Depth (ft)
black 0-1
yellow 1-24
blue, soft 24-27
brown, soft 27-33
biue, soft 33-68
blue, hard, sandy, rocky 68-74
blue, hard, sandy 74-78

A 104



137-049-03BDD (continued)

BOULDER red, granite 78-79
CLAY blue, hard, sandy, rocky 79-80
SAND gray 90-93
CLAY blue, sandy 93-95
SAND gray 95113
CLAY blue, sandy 113114
SAND gray 114-152
SAND gray, coarser 152-167
SAND gray, with clay layers 167-197
SAND gray, clean 197212
CLAY biue, hard, sandy 212-215
SAND gray 215-217
BOULDER red 217219
CLAY blue, hard, sandy, boulders 219-224
1 37-049-03BDA2
Date Completed: 10/12/78 Pu . Municipal Well
L.S. Elevation (ft): 910 Well Type: 10" Steel
Depth Drilled (ft): 262 Aquifer: West Fargo South
Screened Interval (ft): 212-252 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-2
CLAY yellow 2-24
CLAY blue, soft 24-68
CLAY blue, sandy 68-79
CLAY blue, hard, sandy, rocky 79-88
SAND gray, with clay rock layers 88-97
CLAY gray, gravel & boulders 97-101
SAND gray 101-104
CLAY blue, sandy 104-106
SAND gray, fine, with clay layers 106-111
CLAY blue, sandy, rocky 111132
SAND gray, fine, with clay layers 132-162
CLAY blue, hard, sandy 162-164
SAND gray, fine 164-167
CLAY blue, hard, sandy, with sand lenses 167-182
BOULDER blue 182-183
CLAY blue, dirty, fine, sand layers 183-198
SAND gray, clay layers 198-215
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SAND
SAND

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY

CLAY
SAND

CLAY
SAND

SAND
CLAY
SHALE
SHALE
SHALE
SHALE
SHALE
SHALE
GRANITE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY

137-049-03BDD2 (continued)
blue, sandy, with sand lenses
gray
gray, clay layers
blue, dirty, sand layers

blue, hard, sandy
137-049-04BAA2
%}22}71 \;P\llgﬁ?rs;;;a: Test Hole
Log Source: LTP Enterprises, Inc
Lithologic Log
black
yellow
blue, soft
biue, sandy
colored
blue, hard, sandy
blue, hard, sandy, boulders
blue
blue, sandy
biue
blue, sandy, hard
black
white
red
white, with sand lenses
colored
red
colored, weathered
137-049-04BAA3
B Aquifer: Undefined
77-87 Log Source: LTP Enterprises, Inc

Lithologic Log

black

yellow

A 106

215-222
222-229
229-251
251-257
257-262

0-1
1-24
24.51
51-69
69-70
7075
75101
101-103
103105
105-106
106-198
198-231
231-256
256-301
301-307
307-325

0-2
233



CLAY
SAND

CLAY
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL
SAND
TILL

TILL

Date ted:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL

SAND

TILL

CLAY
SANDSTONE
GRANITE

blue, soft 33-61
blue, sandy 61-80
blue, dirty 80-82
blue, sandy 82-84
blue, dirty 84-87
blue, sandy 87-93
137-049-05ADD

101791 Pul ; Test Hole

911 Well Type:

= Log Source: NDSWC

Lithologic Log
Description Depth (ft)
no description 0-2
yellow brown, soft, smooth, very plastic (oxidized lake clay) 233
gray, soft, smooth, very plastic (lake clay) 33-66
clay, sandy, silty, pebbly, brownish gray, soft, moderately plastic 66-72
fine to medium, well sorted, clean, predominantly quartz 72-78
sandy, silty, pebbly, gray, moderately firm, plastic 78-91
192-195 feet
gray to dark gray, soft, very plastic, some layers silty, some layers have occasional specks of 208-220
mica, shiny, some layers lighter gray and softer (bedrock)
137-049-05CDD
918 mu;ﬁqr&ype TestHole
= Log Source: Hickok & Associates
Lithologic Log

Description Depth (ft)
black 0-2
some silty clay, dark yellow brown, with some interbedded dark gray brown 2-24
dark black gray, interbedded with dark yellow brown 24-69
clay, sandy, gravelly, dark black gray, some sand and gravel seams 69-79
very fine to medium, dark brown gray, subrounded to rounded with some clay and gravel 79-85
clay, sandy, gravelly, dark black gray, varies in density 85-177
shale, black to brown, interbedded 177-222
fine to medium, dark yellow brown 222-224
weathered, white to reddish clay 224-255

137-049-04BAA3 (continued)
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Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL
SAND & GRAVEL
TILL

TILL

TILL
SHALE
SHALE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
SHALE
SHALE
CLAY
SAND
CLAY
CLAY
CLAY
CLAY

Desaiis

black, silty clay

137-049-06BCB

1925 ‘F.’vu e ;
922 e H
0 Iw.lfer!gpe
0-150 Log Source:

Lithologic Log - unavailable

137-049-06CCD
829777 Pu ;
%g Well Type:
Aquifer:
95-100 Log Source:

Lithologic Log

silty, medium brown

silty, medium gray brown

clay, silty, gravelly, medium gray brown, with seams of gravel
fine sand, gravel up to 1/2 inch diameter, light brown, well rounded, many calcareous pebbles

clay, silty, gravelly, light gray, seams of gravel, calcareous

clay, silty, sandy, light gray brown
clay, sandy, pebbly, gray brown, calcareous pebbles

dark gray to black
black
137-049-06DBC
4/27/72 PuTase
899 Well Type:
163 Aquifer:
72-82 Log Source:

Description
black

brown

brown

blue

sandy, blue
colored

Lithologic Log

sandy, with lenses of sand, colored

sandy, blue
sticky, blue

sandy, weathered granite, blue, green
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Domestic Well
6" Steel
West Pleasant

Observation Well
2" Steel

West Pleasant
Hickok & Associates

0-5
35-70

85-100

100-135
135-145
145-185
185-246
246-252

Domestic Well
4" Steel
West Pleasant

Frederickson's of ND, Inc

Depth (ft)
03
328
2852
52-61
61-73

78-82
82-132
132-152
152-163



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

TOPSOIL
CLAY
CLAY
TILL
SAND

CLAY
cLaY

SAND
GRANITE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL
SAND
TILL

TILL

TILL
SAND
SAND
GRAVEL
GRANITE

137-049-07AAA

N7 Pun : Observation Well

i T fae

300-306 Log Source: Hickok & Associates

Lithologic Log
Description Depth (ft)
black 0-2
some silty layers, dark yellow brown 224
silty, dark black gray 24-67
sandy, medium brown to medium gray 67-81
mgaf:mn: to coarse, silty, light brown, subangular to subrounded, 5% ferro-magnesium 81-95
silty, medium gray, lenses of interbedded sand 95-169
silty, medium gray, with black shale interbedded, and some sand 169-221
silty, medium gray, with interbedded sand 221-259
fine to medium, medium gray 259-303
weathered, green 303-312
137-049-08CCC

o8 Weh Type: & o !

272 er: Horace

258-264 Log Source: Hickok & Associates

Lithologic Log

Description Depth (ft)
black 0-2
silty, dark yellow brown 219
silty, dark black gray, mottled from 20 to 30 feet 19-66
clay, sandy, dark black gray 66-77
very fine to medium, dark black gray, subangular to subrounded 77-85
clay, sandy, gravelly, dark black gray, sparse gravel 85-134
clay, sandy, some cobbles, dark black gray with some yellow brown clay, some fine sand 134-197
clay, sandy, dark brown, interbedded sand and clay, very fine to fine 197-212
fine to medium, silty, brown gray, subrounded to rounded, with some fine gravel 212-247
medium to coarse, some fine to medium gravel, brown gray 247-259
fine to medium, brown, rounded to subrounded, poorly sorted 259-262
weathered, white clay 262-272
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

SAND
TILL

TILL

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL

CLAY

CLAY

CLAY

GRAVEL & ROCKS
CLAY

CLAY

CLAY

CLAY

CLAY

SAND & GRAVEL
CLAY

137-049-09DCD

1952 Purpose: Domestic Well
912 Well Type: 3" Steel
0 Aquifer: Undefined
0-75 Log Source:
Lithologic Log - unavailable
137-049-09DDC
10/1481 e Test Hol
Purloose: e
91 Well Type:
220
Log Source: NDSWC

Lithologic Log
D ipti
no description
yellow brown, soft, smooth, plastic (oxidized lake clay)
gray, soft, smooth, very plastic (lake clay)
clay, very sandy, silty, pebbly, gray, moderately firm, layer of gravel at 70 feet
fine to coarse, some gravel, dirty
gg. sandy, silty, pebbly, gray to dark gray, moderately firn, moderately plastic, rock at 83
glfg. gg sfndmgts s:.;t% egﬂet%l% g%t ?Brgﬁgtoﬂ. not very plastic, becoming firmer with depth
dark gray, firm, layered some small mica specks, stiff, smooth (bedrock)

137-049-12AAA2

NDSWC 13345
102183 3 Observation Well
910.82 Well Type 2" PVC
200 ifer: Undefined
178-183 Log Source: NDSWC

Lithologic Log
Description
black
yellow brown, smooth, soft, very plastic, (oxidized lake clay)
gray, smooth, soft, very plastic, (lake clay)
gray, very silty, sandy, pebbly, stiff, moderately crumbly, (till)
brownish gray, silty, sandy, some firm, some not firm, little plasticity, (till)
no description
light gray with brownish tint, sandy, silty, moderately soft, little plasticity, (till)
dark gray, sandy, silty, some pebbles, stiff crumbly, litle plasticity, (till)
gray, sandy, silty, stiff, little plasticity, rock at 116, (till)
brownish gray, silty, sandy, soft, moderately plastic, (till)
gray, sand silty, pebbly, firm to stiff, slight plasticity, (till)
medium fo coarse sand, fine gravel, angular to subrounded
brownish gray, sandy, silty, pebbly, (till)
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02
224

24-64
64-73
7376
76-84

84-202

202-220

0-1
1-38

63-76
76-91
91-93
93106
106-111
111122
122-126
126-129
129-133
133-139



CLAY

SAND & GRAVEL
CLAY
CLAY

Date Compl

LS. Elsvaﬁon &l

Depm Drilled (ft):
Screened Interval (ft):

TILL

CLAY

SAND & GRAVEL
SAND

SAND
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY

137-049-12AAA2 (continued)

brownish x?dray, silty, some light tan streaks, very silty clay, with occasional reddish brown
zones (oxidized?), slightly ic

fine, medium, to coarse sand, and fine gravel, predominantly carbonates and quartz
brownish, silty, soft, slight plasticity
greenish white, very soft, sandy, (weathered Precambrian)

137-049-12CCC

NDSWC 12918
10/1501 Pu s Observation Well
913.61 Well Type: 2" PVC
220 Aquifer: Horace
190-195 Log Source: NDSWC

Lithologic Log
D ipti
no description
yellow brown, soft, smooth, very plastic (oxidized lake clay)
gray, soft, smooth, very plastic (lake clay)
clay, sandy, silty, pebbly, gray, some mica flecks, very silty in places, soft
clay, very sandy, silty, pebbly, light gray, moderately soft
silty, gray, soft, plastic (lacustrine)
with clay layers

fine to coarse, predominantly carbonates with lots of quartz, some igneous and a littie shale,
very angular to subrounded

fine to medium, quartz, shales, and some carbonates, fairly well sorted
fine to coarse, some gravel

greenish white, and green, soft, moderately plastic, some silt and some fine sand, mostly
green, dark green fo yellow green

137-049-12CDD

141951 Purpose: Domestic Well
912 Well Type: 3" Steel

0 Aquifer: Undefined
0-98 Log Source:

Lithologic Log - unavailable

137-049-12CDD2
101781 N Test Hole
Puwrosa: es
gg Well Type:
Log Source: NDSWC

Lithologic Log

Descripti
black

yellow brown, soft, smooth, very plastic (oxidized lake clay)
gray, soft, smooth, very plastic (lake clay)
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138-173

173187
187-195
195-200

Depth (ft)
02
224
24-58
58-88
88-112
112127
127-131
131-149

149-188
188-199
199-220

0-2
2-28



TILL

CLAY

TILL

ROCK

SAND & GRAVEL
TILL

SAND & GRAVEL
TILL

SAND & GRAVEL
ROCKS

TILL

TILL

ROCKS

TILL

SAND

TiLL

SAND & GRAVEL
ROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL

SAND
SAND & GRAVEL
GRAVEL

ROCK

137-049-12CDD2 (continued)

clay, , silty, pebbly, gray, (not much sample retum seen because drilling mud was so
thick in order to get g?.!yug% severe cirwlab%n problems) kol

gray, very plastic, moderately soft, some sand layers (lacustrine or fluvial)
clay, very sandy, silty, pebbly, light gray, soft to moderately firm, little plasticity
weathered Precambrian, green silty, sandy, clayey

coarse, angular to subrounded, carbonates, and igneous

clay, sandy, silty, pebbly, light gray

fine fo coarse sand, fine to medium gravel

clay, sandy, silty, pebbly, light gray

angular to subrounded, interbedded with clay layers, mostly igneous material
no description

clay, very sandy, silty, pebbly, sand layers interspersed

clay, sandy, silty, pebbly

no description

clay, sandy, silty, pebbly

no description

clayey

not much sample retum, drills rough, probably very dirty

vewhaﬂﬁum199—2%hat,hmvaﬂgh&dnassﬁom200b20@hehmsoﬁgmen
material, and some tiny green flakes that probably are missed because of being bound up in

the softer clays
137-049-14BAA
NDSWC 12913
10/9/91 Pul : Observation Well
909.74 Well Type: 2" PVC
190 Aquifer; Horace
178-183 Log Source: NDSWC
Lithologic Log
D ipti
black

yellow brown, soft, smooth, very plastic (oxidized lake clay)
gray, soft, smooth, very plastic (lake clay)

cl?y_, s.ardy. silty, pebbly, gray to light gray, some gravelly and rocky layers, soft, retums are
minima

fine to coarse, some gravel, angular to subrounded
clean, angular to subrounded

fine to coarse, some sand, angular to subrounded, predominantly quartz, with carbonates,
shale and igneous material, some rocky layers, rock at 187 feet

some soft white material, predominantly quartz, and some green, weathered with occasional
green talc-like material (weathered Precambrian)
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69-122

122-136
136-144
144-145
145-151
151-154
154-158
158-161
161-166
166-169
169-176
176-184
184-186
186-190
190-191
191-193
193-199
199-209

0-2

2-26

64-100

100-129
129-134
134-187

187-190



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

CLAY

SAND
SAND
SAND
ROCK

ROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
ROCKS
CLAY
ROCKS
CLAY
SAND
CLAY
SAND
CLAY
SAND & GRAVEL

GRAVEL and
ROCKS

137-049-14BBB1

NDSWC 12914
10/1001 Pu ; Observation Well
913,59 Well Type: 2" PVC
197 Aquifer: Horace
178-183 Log Source: NDSWC
Lithologic Log
Description
no description

yellow-brown, soft, smooth, very plastic (oxidized lake clay)

gray, soft, smooth, very plastic (lake clay)

sandy, silty, pebbly, gray, moderately firm (till)

very sandy, silty, pebbly, light gray, soft, moderately plastic (till)

fine to coarse, with 2 feet of fill from B6 to 88 feet

very sandy, silty, pebbly, light gray, soft, moderatley plastic (till)

fine to coarse, some gravel, quartz and shales predominant

fine to medium, predominantly fine, becoming very fine to fine from 140 feet and below
fine to coarse, with some gravel

green, some soft, some brittle, very dark green to light green, some weathered to whitish
green

green, very hard, small flakes as sample retum, with only occasional small gravel sized
pieces, drilis very slowly with rock bit

137-049-14BBB2
NDSWC 12915
10/1091 Purrosa: Test Hole
213 Well Type:
194
Log Source: NDSWC
Lithologic Log
Description
black

yellow-brown, smooth, soft, very plastic (oxidized lake clay)
gray, smooth, soft, very plastic (lake clay)
sandy, silty, pebbly (till)

no description

sandy, silty, pebbly (till)

no description

sandy, silty, pebbly (till)

no description

sandy, silty, pebbly (till)

no description

very sandy, silty, pebbly, light gray, soft (till)
fine to coarse sand, fine gravel

no description
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82-91
91-102
102-121
121-172
172-186
186-193

193-197

0-2
2-26
26-70
70-78
78-79

87-91
91-1038
103-140
140-142



SAND
CLAY
CLAY
ROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

TOPSOIL
CLAY

SAND and
GRAVEL

GRAVEL

GRANITE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL

137-049-14BBB2 (continued)

medium to coarse, some fine gravel 142-185
silty, green, moderately well indurated to soft 185-188
as above, only darker and well indurated 188-194
green and hard 194-194

137-049-15BAA

NDSWC 12255

10/19/82 F'u'I:ma: Observation Well

9128 Well Type: 1.25" PVC

270 Aquifer: West Fargo South

198-203 Log Source: NDSWC

Lithologic Log

D 5 e Depth (f)
no description 0-3

yellowish orange, oxidized, very cohesive, plastic, lacustrine, below 15' becomes yellowish 3-23
gray.

olive gray, very cohesive, very plastic, unoxidized, lacustrine 2343
olive gray, clayey, very cohesive and plastic 43-49
as above 49-62
olive gray, very clayey, small gravel lens 62-73
brownish gray, sandy and clayey, brittle 73-79
very fine to very coarse, predominantly coarse, subangular to rounded, predominantly 79-143
subrounded to rounded, predominantly quartz approximately 20% shale carbonate, a few

interbedded gravel lenses, below 100' increase in carbonate content

very coarse sand to medium gravel , predominantly very coarse sand angular to rounded, 143-222
predominantly subrounded to rounded, predominantly quartz alot of carbonate, below 180’
predominantiy fine gravel

fine to coarse, predominantly subrounded carbonates interbedded, medium gray sandy clay 222-257
(ill?), very coarse and rough drilling 230'-236', below 236' intermittent smoth and rough
drilling sample contains coarse silicate gravel - some green chloritized pebbles

weathered granite composed of light green chioritic or kaolinitic clay and quartz 257-270

137-049-17AAA

NDSWC 2347
6/10/65 Purrwa: Test Hole
914 Well Type:
210
Log Source: NDSWC
Lithologic Log
Description Depth (ft)
black 0-1

slightly silty, dusky yellow to light olive gray, holds together, moderately soft, sticky, lignite 117
ﬂaggs. iron stained Yn places, with snad-sized concretions, calcareous, oxidized

as above, except unoxidized, olive gray to dark greenish gray, softer than above 17-52
olive gray with a shade of daarkm?reemsh gray, clay, holds together, soft, laminated, sand 52-61
fragments are mostly shale dolomite, some igneous crystalline and quartz, calcareous,
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SAND

TILL

BOULDERS
CLAY

CLAY

Date oted:
LS. Ecl;omplevahon ft):
Depth Drilled (f):

Screened Interval (ft):

Date Compl
L.S. Elevanon(f:t
Depth Drilled

Screened Interval (ft):

Unit
TOPSOIL

CLAY
TILL
SAND & GRAVEL

TILL

SHALE
SANDSTONE
GRANITE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft)

137-049-17AAA (continued)

gravelly, sorted, subrounded to rounded, unoxidized, size varies between 1/2 to 5 mm.,

quartz, dolomite shale, igneous crystalline, sedimentary rocks, pyrite, interbedded with till as

silty, olive gray with ashade of dark greenish gray, holds together, moderately soﬁ:, g ravelly,
, sand size fragments mostly dolomite shale, some quartz, igneous and ne
material, very calcareous

consolidated clay, silty, highly calcareous, light olive gray

dark greenish gray to olive gray, holds together, hard compact, plastic, slightly sandy in
placegs sand is galrs;tostsins?zeyand white in color, non-calcareous, laminated, granite boulder

brownish gray fo black, holds together soft, plastic, sticky, silty lignite flakes, non-calcareous
in places, olive gray to dark  greenish gray to brownish gray, color varies greatly,
granite boulder

grayish orange pink, fractured, holds together, moderately soft, non-calcareous

137-049-17DAA1
5/1960 Purlaose: Domestic Well
913 Well Type: 4" Unknown
0 Aquifer: Horace
0-102 Log Source:

Lithologic Log - unavailable

137-049-18BBB

9NE/T7 Pu : Observation Well
9226 Well Type: 2" Steel

292 Aquifer: West Pleasant
128-132 Log Source: Hickok & Associates

Lithologic Log
D io
black
silty, dark yellow brown
silty, medium gray to dark black gray
clay, sandy, gravelly, medium gray, sand and gravel more prevalent with depth

fine to coarse sand, fine to medium gravel, dark brown, some clay, subangular to subrounded,

5% ferro-magnesium minerals

clay, sandy, gravelly, dark gray, dense, with gravel seams, and some shale interbedded
black, with interbedded sandsione

well sorted, light gray to white, uniformly fine grained, predominantly quartz

weathered, light green

137-049-18BBD

11950 Purpose: Domestic Well
922 Well Type: 4" Steel

0 Aquifer: Undefined
0-105 Log Source:

Lithologic Log - unavailable
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61-97

97-167

167-168
168-190

200-210

0-2
2-21
21-63

89-128

128-242
242-250
250-276
276-292



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

TOPSOIL

CLAY

CLAY

TILL

SAND

SAND & GRAVEL

SAND & GRAVEL
TILL

TILL

GRANITE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

TOPSOIL

CLAY

CLAY

CLAY

CLAY

SAND & GRAVEL

CLAY
SAND

CLAY

GRANITE

137-049-19AAAB

an2mrr Pu g Observation Well
923 Well Type: 2" Steel

252 Aquifer: West Pleasant
152-157 Log Source: Hickok & Associates

Lithologic Log
D ipt
black
silty, dark yellow brown
silty, medium gray
clay, sandy, gravelly, medium gray, calcareous
fine to medium, silty, light gray, subrounded, well-sorted, calcareous with some clay lenses

gravel fine to coarse, sand fine to medium, subrounded to rounded, poorty sorted, trace of
pyrite

with interbedded clay layers

clay, sandy, gravelly, medium brown to gray brown, with some gravel lenses

clay, with black shale and some medium gravel, calcareous

weathered, light green

137-049-19BBB
00 Purpose: Domestic Well
924 Well Type: 6" Steel
0 Aquifer: West Pleasant
0-83 Log Source:
Lithologic Log - unavailable
137-049-19BBB2
97 Pui : Observation Well
922 Well Type: 4" PVC
260 Aquifer; West Pleasant
120-128 Log Source: Hickok & Associates
Lithologic Log
Description
black
gray brown clay and silty clay
dark yellow brown

medium gray clay and silty clay interbedded with some dark yellow brown clay
dark gray clay and sandy clay with sparse gravel, (till)

medium gray sand and gravel, very fine to coarse sand, medium gravel, calcareous with
some clay, silty, subangular to subrounded

dark gray clay, very dense, with sparse sand and black shale layers

medium gray sand, fine to medium, silty, subrounded, with clay seams, with some gravel,
slightly calcareous

dark gray to dark yellow brown sandy clay, with some sand and gravel lenses, dense,
calcareous, with some black shale interbedded from 196-220 ft

weathered, green
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0-2
2-24
24-56

70-117
117-145

145-152
152-203
203-242
242-252

0-2
24
4-24
24-72
72-83

96-109
109-122

122-251

251-260



Date

LS Elavaﬁon (f?

Deplh Drilled
Screened Intanral (ft):

Unit
TOPSOIL
CLAY

TILL
SAND

SAND
SAND & GRAVEL

GRANITE

Date Completed:

L.S. Elevation (ft):

Depth Dnlled[ )
Screened Interval (ft):

Unit

TOPSOIL

CLAY

CLAY

TILL

SAND

SAND

SAND AND CLAY
SAND

SAND AND CLAY
SAND AND CLAY
SAND

SAND

SAND

SAND

TILL

TiLL

CLAY

137-049-20DAA

712877
g;gs We Type
250-255 LogSource
Lithologic Log
D i,
black

silty, medium brown
silty, mediumn gray to blue gray
clay, silty, sandy, gravelly, blue-gray

fine to medium, light brown to medium brown, subangular to rounded, 5% ferro-magnesium

minerals

fine to coarse, with pebbles of white chert, light gray-brown, subangular to rounded, 5% ferro-

magnesium minerals

Observation Well

2" Steel

Horace

Hickok & Associates

sand coarse, gravel predominantly fine with some coarse (up to 3/4 inch), light gray, 20%

ferro—magneslum minerals, some pyrite

weathered
137-049-21BBA2
140-145 LogSou'ue:
Lithologic Log
Description
black
brown, soft
blue, soft
clay, sandy, with lenses of sand
gray, dirty
biue
gray, lenses
gray
blue, lenses

gray, small lenses

gray, with small lenses of coarser sand
finer, gray, #12

gray, #10-12

gray, with small lenses of clay

clay, sandy, blue

clay, sandy, shale, blue-black

shale, blue-black
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Observation Well
2" Steel

Horace
Hickok & Associates

0-2
2-20

80-100

100-220

220-260

260-273

98-113

113-133
133-143
143-156
156-174
174-224
224-238
238-243



137-049-21BBA2 (continued)

GRANITE decomposed, grayish white 243-253

GRANITE decomposed, orange 253-258
137-049-21CCC

Date Completed: 101775 Pu : Domestic Well

L.S. Elevation (ft): 919 Well Type: 4" Steel

Depth Drilled (ft): 97 Aquifer: Horace

Screened Interval (ft): 82-88 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-2
CLAY brown 221
CLAY blue 21-26
CLAY blue, soft 26-58
CLAY blue, soft sandy 58-67
CLAY blue, sandy 67-72
SAND coarse 72-T7
SAND 77-97

137-049-21DDA

Date Completed: 62977 Pu ‘ Observation Well
L.S. Elevation (ft): 919 Well Type: 2" Steel
Depth Drilled (ft): 257 Aquifer: Horace
Screened Interval (ft): 221-227 Log Source: Hickok & Associates
Lithologic Log
TOPSOIL . black 0-2
CLAY silty, fat, medium brown 225
CLAY silty, fat, medium gray 25-60
TILL clay, silty, sandy, gravelly, medium gray, interbedded, gravel more prevalent with depth 60-105
SAND fine to coarse, fine gravel from 105 to 110 feet, and 125 to 145 feet, gray to gray-brown, 105-175
subangular to subrounded, 5% ferro-magnesium minerals with a trac of pyrite
TILL clay, sandy, gravelly, gray 175-185
SAND fine to medium, gray-brown, subangular to rounded, 5% ferro-magnesium minerals 185-205
SAND fine to coarse, medium gray-brown, subangular to rounded, with some fine gravel, 5% ferro- 205-225
magnesium minerals
TILL clay, silty, sandy, dark gray 225-250
GRANITE weathered, dark gray green 250-257
137-049-23BAA
NDSWC 12812
Date Completed: 10/8/91 Pu : Observation Well
L.S. Elevation (ft): 915.06 Well Type: 2" PVC
Depth Drilled (ft): 260 Aquifer: Horace
Screened Interval (ft): 198-203 Log Source: NDSWC
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GRAVEL and
SAND

Date Completed:

L.S. Elevation (f):

Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
ROCK
CLAY

CLAY

SAND & GRAVEL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY

137-049-23BAA

(continued)

Lithologic Log

D ipti
no description

yellow-brown, soft, smooth, very plastic (oxidized lake clay)

gray, soft, smooth, plastic (lake clay)

very sandy, siity, pebbly, light gray, soft, moderately plastic (till)

medium to coarse, with some gravel, clean, angular to subrounded, quartz, carbonates,

igneous, and shale material

clean, angular to subrounded, quartz, igneous, carbonates, and shale material

green and white, soft with quartz fragments (weathered Precambrian)

137-049-23BBB1
NDSWC 12898

9/23/01
914

Wel Tyl::}e:

Log Source:

Lithologic Log

D iptior
no description

yellow-brown, soft, plastic, smooth (oxidized lake clay)

gray, soft, smooth, plastic (lake clay)

sandy, silty, pebbly, gray, moderately soft, not very plastic, very sandy (till)

no description

very sandy, silty, pebbly, gray, moderately plastic, moderately firm, rocks at 75 and 90 feet

(till

very sandy, silty, pebbly, light gray, soft, mostly sand and light gray clay, moderately plastic

(till
lignitic, subangular to subrounded

dark gray, moderately soft to moderately firm, plastic, very shiny (bedrock)

silty, light gray, fairly stiff, not very plastic (bedrock)

dark gray, fairly plastic, slightly rggg?caous (tiny mica flakes) some soft tan-gray, bentonitic-

looking layers, very shiny

137-049-23BBB2
NDSWC 12899

9/24/91
91291

50
135-140

Well Ty;;e:

Aquifer:
Log

Lithologic Log

oo—
no description

yellow-brown, soft, smooth, plastic (oxidized lake clay)
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Observation Well
2" PVC

0-2
2-17
17-60

96-156

156-253

253-260

0-1
136

64-72
72-73
73-96

96-134

134-144
144-158
158-160
160-200

01
186



CLAY

ROCKS

CLAY

SAND

CLAY

CLAY

CLAY

SAND & GRAVEL
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL

CcLAY

SAND & GRAVEL
CLAY

cLAY

SAND

GRAVEL

SAND & GRAVEL
SAND

GRAVEL

LIGNITE

SAND & GRAVEL
CLAY

SAND & GRAVEL
GRAVEL

CLAY

137-049-23BBB2 (continued)
gray, soft, smooth, plastic (lake clay)
sandy, silty, pebbly, gray, soft, not very plastic (till)
no description
sandy, silty, pebbly, light gray, very sandy (till)
fine to coarse
sandy, silty, pebbly, light gray, very sandy, moderately soft (till)
sandy, silty, pebbly, gray to dark gray, moderately stiff, fairly plastic (till)
very sandy, silty, pebbly, light gray, moderately soft (till)
fine to coarse sand, fine gravel, subangular to subrounded, shales, carbonates, and quartz
dark gray, soft to moderately firm, shiny, plastic (bedrock)

137-049-23DDD
9/24/91 NDSWCPUTO“1 Observation Well
¥ rval el
91791 Well Type: 2" PVC
280 Aquifer: Horace
238-243 Log Source: NDSWC

Lithologic Log
Description
no description -
yellow-brown, soft, smooth, plastic (oxidized lake clay)
gray, soft, smooth, plastic (lake clay)
yellow-brown, soft, smooth, plastic (oxidized lake clay)
gray, soft, smooth, plastic (lake clay)
sandy, silty, pebbly, gray (fill)
fine to coarse sand, fine to medium gravel
sandy, silty, pebbly, gray, very sandy (till)
very sandy, silty, pebbly, soft, moderately plastic, light brownish-gray (till)
fine to coarse, poorly sorted
coarse, with layers of clay
coarse sand, fine to medium gravel, shale, carbonates, and quartz material
medium fo coarse

ﬁnettnvgarse, with some coarse sand, subangular fo rounded, shale, carbonate, and quartz
materi:

layer of fragments

fine to coarse

no retums

coarse

coarse to very coarse with rocks

greenish-white, sandy, (weathered Precambrian)

A 120

36-61
61-72
72-73
73-76
7677
77-82
82-96
96-130
130-140
140-150

0-1

1-16
16-23
23-29
29-70
70-75
75-76
76-82
82-98
98-102
102-108
108-122
122-156
156-212

212213
213-249
249-250
250-256
256-257
257-280



Date Completed:

L.S. Elevation ('flt):
Depth Drilled (ft):

ROCK
CLAY
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
CLAY
ROCK
CLAY
CLAY
SAND
GRANITE
GRANITE

137-049-24AAA2

4875 Purrom:
911 Well Type:
167
Log Source:
Lithologic Log

sandy, with rock, green

137-049-24AAB

40975 Pul :
?gg Wall Type:
Log Source:

Lithologic Log
Description
black
soft, brown
soft, blue
sandy, blue
sandy, with rock, blue
no description
sandy, with rock, blue
sandy, hard, blue
biue
weathered
black
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Test Hole

Frederickson's of ND, Inc

Test Hole

Frederickson's of ND, Inc

Depth (ft)
02
23
32-67
67-69
69-76
7678
78-107
107-152
152-154
154-157
157-159
150-165
165-167

Depth (ft)
02
236
3671
71-86
86-112
112-113
113127
127-144
144-148
148-152
152-156



137-049-24ABBA

Date Completed: 415/75 Pu : Municipal Well

L.S. Elevation (ft): 914 Well Type: 6" Steel

Depth Drilled (ft): 139 Aquifer: Undefined

Screened Interval (ft): 130-138 Log Source: Frederickson's of ND, Inc

Lithologic Log

TOPSOIL black 0-1
cLAy yellow 1-32
CLAY soft, blue 32-64
CLAY sandy, blue 64-115
SAND dirty 115117
CLAY sandy, biue 117127
SAND very dirty, with lenses of clay 127-129
SAND colored 129137
GRANITE colored 137-139

137-049-24BDA

Date Completed: 1962 Pu : Domestic Well
L.S. Elevation (ft): 913 Well Type: 3" Steel
Depth Drilled (ft): 0 Aquifer: Horace
Screened Interval (ft): 0-107 Log Source:
Lithologic Log - unavailable
137-049-24BDA2
Date Completed: 5/3/88 Purrose: Domestic Well
L.S. Elevation (ft): 914 Well Type: 4" PVC
Depth Drilled (ft): 176 Aquifer: Horace
Screened Interval (ft): 160-165 Log Source: LTP Enterprises, Inc
Lithologic Log
TOPSOIL black 0-1
CLAY brown 1-22
CLAY biue 22-56
CLAY hard, sandy, clay, rocky, blue 56-85
CLAY hard, sandy, blue 85-145
SAND gray 145-176
137-049-24CBB
Date Completed: 12/20/74 Pui 5 Test Hole
L.S. Elevation (ft): 915 Well Type:
Depth Drilled (ft): 210
Log Source: Layne Minnesota Co
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137-049-24CBB (continued)
Lithologic Log

Unit Description Depth (ft)
TOPSOIL no description 0-2
CLAY yellow 25
CLAY yellow 510
CLAY yellow 10-15
CLAY yellow 15-20
CLAY blue 20-25
CLAY blue 25-30
CLAY blue 30-35
CLAY biue 3540
CLAY blue 40-45
CLAY blue 45-50
CLAY biue 50-55
CLAY blue 55-60
TILL no descripbon 60-65
TILL no descripbon 65-70
TILL no descripbon 70-75
TILL no descripbon 75-80
TILL no descripton 80-85
TILL no description 85-90
TILL no description 90-95
SAND fine 95-100
SAND fine 100-105
SAND fine 105-110
SAND fine 110-115
SAND fine 115120
SAND fine 120-125
SAND fine 125-130
SAND fine 130-135
SAND fine 135-140
SAND fine 140-145
SAND fine 145-150
SAND coarse 150-155
SAND coarse 155-160
SAND coarse 160-165
SAND coarse 165-170
SAND coarse 170-175
SAND coarse 175-180
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SAND
SAND
SAND
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
SILT

CLAY
TILL
GRAVEL

TILL

TILL

SAND

WEATHERED
GRANITE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SAND

137-049-24CBB (continued)
coarse
coarse
coarse
fine
finer

finer

137-049-25CCC

NDSWC 3158
8/19/64 Pul > Observation Well
916.7 Well Type: 1.25" ABS
257 Aquifer: Horace
228-238 Log Source: NDSWC

Lithologic Log
D ioti
no description
rr}mggggmly yellowish brown, clay with occasional sand grains, cohesive, highly calcareous,
o

olive gray, silty, very cohesive, sticky, calcareous

olive gray

some sand but predominarmdvagmnulas and small %r;vel; very angular fragments of boulders,
ggneraﬂysu.ntgmundsd, abundant carbonates with shale, granite and/or crystalline rocks and

olivedight olive gray, clay through boulders, carbonates, quartz, crystalline rocks and shale,
highly calcareous

olive gray/black to olive black, slay though gravel, cohesive, solid, quartz, shale, carbonates,
crystalline, highly calcareous

olive gray, silty, cohesive very tiny black flecks (lignite and biotite?), shalelike cuttings, highly
calcareous, occasional inclusions of a very fine white sand or silt

fine to granules, predominantly quartz, crystalline rocks with carbonates, lignite and ga{gie.
subangular to rounded, 155' becoming generally finer, predominantly medium snad, 230'
coarser as at beginning with rock and boulders

pale blue green to grayish blue green, sandy

137-049-27AAD

62177 Pul ; Observation Well
919 Well Type: 2* Steel

22 Aquifer: Undefined

97-102 Log Source: Hickok & Associates

Lithologic Log
D ipti
black
sandy, medium brown
silty, medium gray
medium, with some fine to coarse, gray, subrounded to rounded with some fine gravel
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0-2
2-29

29-71
71-73
73-78

93-118

118-138

138-247

247-257

02
225

2575
7580



137-049-27AAD (continued)

SAND fine to medium, light gray, subangular to subrounded, with sparse gravel 80-95
TILL clay, sandy, medium gray, transitional or interbedded 95-115
SAND fine to coarse, light gray-brown, slightly arkosic 115130
TILL clay, sandy, light gray, sand and clay interbedded 130-150
TILL clay, sandy, light gray 150-195
GRANITE weathered, clay, dark green 195-222

137-049-27BBC

Date 614/78 W; Observation Well
LS. Elsvaﬂon q: 918.6 Well Type: 12" Steel
Dspth Drilled (ft) 37 Aquifer; Horace

Screened Interval (ft): 249-300 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-1
CLAY yellow 127
CLAY biue 27-63
CLAY blue, hard, sandy, rocky 63-68
SAND gray, fine | 6872 ,
CLAY biue, sandy | 7274(
SAND gray, fine ' 74-86
SAND gray, fine, with clay layers | 8692 }
CLAY blue, sandy 592-100\
SAND biue, fine, with clay layers / 100116 \
CLAY blue, sandy 116-123
CLAY blue, sandy, with sand lenses 123-136
SAND gray, fine, with clay layers 136—156
CLAY blue, sandy, with sand lenses 156-164
CLAY blue, sandy 164-168
SAND gray 168-170
CLAY blue, sandy 170-188
SAND colored, with clay layers " 188196
BOULDER red | 196197 |
SAND colored, with gravel, rocks | 197-222
SAND colored | 222.253
SAND colored, with rocks ‘1 253-267
SAND colored 267278
SAND colored, rocky 278-289
SAND colored | 289-302
SAND colored, clay layers | 302-322
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CLAY

Date Completed:
L.S. Elevation Sflt’)
Depth Drilled (ft):

Screened Interval (ft):

Unit

TOPSOIL

CLAY

CLAY

TILL

SAND

TILL

SAND

SAND & GRAVEL
GRAVEL

SAND & GRAVEL
GRANITE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL
SAND

SAND & GRAVEL

137-049-27BBC (continued)

blue, sandy, with sand lenses
colored

blue, sandy, with sand lenses
blue, sandy

colored

colored, with clay layers

green, weathered
137-049-28ADD
N7 Pul :
920 Well Type:
3680 Aquifer:
255-261 Log
Lithologic Log
D -
black

silty, medium brown
silty, dark gray to black
clay, sandy, dark gray

very fine fo fine, dark gray brown, subangular to subrounded
clay, sandy, dark gray brown, with lignite fragments

very fine to fine, silty, light brown, subangular to rounded
coarse sand, fine gravel, brown, subangular to subrounded

Observation Well

4" Steel

Horace

Hickok & Associates

medium to coarse, brown, poorly sorted, rounded 1 inch diameter with sparse sand
coarse sand, fine to medium gravel, dark gray brown, subrounded to rounded, silty
weathered, greenish white clay, some red

137-049-28BAA

TR7T7
917

275
140-145

Lithologic Log

D =
black
silty, medium brown

silty, medium gray to gray-green

Pui :

Well Type:
Aquifer:
Log Source:

Observation Well
2" Steel

Horace
Hickok & Associates

clay, silty, sandy, gravelly, medium gray-green with light gray-brown sand and gravel

fine to medium, light grealg‘-ﬂbqusménfagbanguar to rounded, 5% ferro-magnesium minerals, trace

of pyrite, clay seams

interbedded clayey sand and fine gravel, brown to gray-brown with blue sandy clay
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322-328

336341
341348

356-371
371-378

01

117
17-67
67-82
82-122
122-142
142-202
202-207

0-2
2-22
22-60

80-170

170-195



137-049-28BAA (continued)
CLAY black shale 195-265
GRANITE weathered 265-275

137-049-28CDD

Date Completed: 6/1960 Pq.r‘xm: Domestic Well

L.S. Elevation (ft): 916 Well Type: 4" Stesl

Depth Drilled (ft): 192 Aquifer: Horace

Screened Interval (ft): 0-190 Log Source: Frederickson's of ND, Inc

Lithologic Log

Unit Description Depth (ft)
TOPSOIL black 0-2
CLAY yellow 2-28
CLAY blue 28-67
CLAY sandy, boulders, blue 67-75
CLAY sandy, hard, blue 75-98
CLAY blue 98-121
CLAY sandy, blue 121-127
SAND fine, dirty, gray 127132
SAND fine, gray 132-141
CLAY soft, blue 141-144
SAND fine, gray 144-149
CLAY sandy, soft, blue 149-174
SAND gray 174-192

137-049-28DDA

Date Completed: &27/77 Pu ; Observation Well
L.S. Elevation (ft): 920 Well Type: 2" Steel
Depth Drilled (ft): 2r2 Aquifer: Horace
Screened Interval (ft): 212218 Log Source: Hickok & Associates

Lithologic Log
TOPSOIL no description 0-2
cLAY silty, fat, medium brown 225
CLAY silty, fat, medium gray 25-90
TILL clay, sandy, gravelly, medium gray, sparse sand and gravel seams 90-100
TILL clay, sandy, gravelly, medium gray to gray-brown, interbedded sand and gravel 100-165
SAND fine to medium, clayey, medium gray to gray-brown, 165-185

SAND & GRAVEL  sand, fine to medium, gravel up to 3/8 inch diameter, light gray-brown, 5% fero-magnesium 185-215
minerals, trace of pyrite

SAND & GRAVEL  sand and gravel as above, some clay interbeds, light gray-brown 215-260
GRANITE weathered, dark green 260-272
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137-049-29ADD

LD%mEch&?plﬁm) @m \Tf-le | Tyrie: gbﬁnéaﬁon .
Setaenod ol () 256 260 Loy Source: Hiokok & Associaes
Lithologic Log
Unit D o Depth (it
TOPSOIL black 0-2
CLAY fat, medium brown 2-30
CLAY fat, medium gray 30-65
TILL clay, sandy, gravelly, medium gray, sand and gravel seams 65-110
SAND gxgiéiug\ to coarse, light gray to gray-brown, subangular to subrounded, well sorted, slightly 110-265
SAND medium to coarse, light gray to gray-brown 265-275
GRANITE weathered, dark gray-green clay 275-287

137-049-30AAA

NDSWC 3138
Date Completed: 7/31/64 H Observation Well
L.S. Elevation (ft): 9211 Well Type: 1.25" ABS
Depth Drilled (ft): 257 Aquifer: West Pleasant
Screened Interval (ft): 158-178 Log Source: NDSWC
Lithologic Log
Unit Description Depth (ft)
TOPSOIL black 0-1
TILL silty, sandy, clay, olive gray, cohesive, soft, plastic, highly calcareous, carbonates, paches of ~ 1-2
limestone are found
CLAY Erayish oranr?e. dusky yellow, cohesive soft plastic, highly calcareous, oxidized paches of 2-24
rown matenal, changes to a slightly darker at 12 feet
CLAY olive gray, cohesive, soft, plastic, highly calcareous, fine lignite flashes, 24-64
TILL very silty in places, dark greenish gray, with a shade of olive gray, cohesive, hard, plastic to 64-83
brittle, shale, quartz, pyrite, dolomite, lignite, grain size predominantly 1\2 mm, some larger ,
maximum Smm
SAND gravel lenses, quartz, lignite, limestone, pyrite, igneous, crystalline, angular to rounded, 83-152
predominantly subrounded to subangular, good spericity, size from 1\2 mm to 20mm,
highly calcareous
GRAVEL up to large pebble, rounded and very subangular chips of larger rocks, limestone, dolomite, 152-179
crystalline, sediment, pyrite, lignite, ect. very rough drilling, quite thick mud
TILL dark greenish to olive gray, predominantly quartz with abundant crystalline rocks, highly 179-200
calcareous, additional samples show limestone and dolomite and some pyrite, boulgers
CLAY olive black silty with small pockets of very fine white sand, solid slightly calcareous, samples  200-236
g‘?}jﬁng pos%lhpr and harder to find, samples indicate a very fine sandy clay or silt, noncalcareous
very

WEATHERED greenish &dmy drilled after sunset but looks as described under the scope light, non-calcareous  236-257
GRANITE which could account for the non-calcareous clay or silt above
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

SAND & GRAVEL

TILL
TILL
GRANITE

Date :
LS. EQl:rrﬂated vation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY

CLAY
TILL

SAND

SAND & GRAVEL

CLAY
BEDROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL

6/25/77 Pu : Test Hole
925 Well Type:
2@
Log Source: Hickok & Associates
Lithologic Log
Description Depth (ft)
black 0-2
silty, medium brown 2-22
silty, medium gray to gray-brown 22-62
silty, ravelly, medium gray to gray-brown, with sand and gravel seams (more  62-104
pravda m%p?h
sand fine to coarse, gravel up to 1/2 inch diameter, gray to gray-brown, subangular to 104-125
subrounded 20% ferro-magnesium minerals
clay, pebbly, gray-brown, some cobbles 125-147
clay, sandy, gravelly, medium gray, some gravel seams 147-221
weathered, gray-green 221-232
137-049-34DCC
12/1/82 e Ob tion Well
. servation We
% i Osene
220 Aquifer: Horace
158-163 Log Source: NDSWC
Lithologic Log
Description Depth (ft)
no description 0-2
yellow brown, oxidized, slightly cohesive, very plastic, lacustrine, below 15 feet mottled 2-30
yellowish green
olive gray, slightly cohesive, very plastic, lacustrine, gravel 62 to 63 feet 30-63
Ic>|i\.|rca gray, clayey, sandy to very snady, non-cohesive, brittie, many small interbedded gravel =~ 63-82
enses
fine to very coarse, predominantly course, subrounded, predominantly quariz, below 100 feet ~ B2-146
predominantiy fine grain, below 120 feet predoninantly coarse and very coarse, increased
amounts of carbonates and shale
very coarse sand and medium ue?mval predominantly fine gravel angular to rounded, 146-184
predoninantly subangular, equal proportions of quartz, carbonates and shale
very silty, olive gray, slightly brittle 184-196
weathered, crystalline bedrock, greenish clay 196-220
137-049-34DDD
NDSWC 12292
12/1/82 Purfnse: Test Hole
% Well Type:
1
Log Source: NDSWC
Lithologic Log
Description Depth (ft)
no description 0-1

137-049-30AAD
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CLAY

CLAY

CLAY

TILL

SILT

SAND & GRAVEL
SILT

GRAVEL AND
COBBLES

TILL

SHALE

Date Completed:
LS. Elevaﬁ:n ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY
CLAY

CLAY
CLAY
CLAY

TILL
TILL
TILL
TILL
TiLL
SAND
SAND

137-049-34DDD (continued)
yellow brown, oxidized, slightly cohesive, very plastic, lacustrine
yellowish olive gray, silty, very plastic, color becomes darker around 35 feet
olive gray, silty, plastic
olive gray, silty, pebbly, slightly britile, many gravel lenses
olive gray, slightly clayey, slightly cohesive
coarse sand to fine gravel, predominantly fine gravel, angular
no sample
no description
1"('5.}&1%"21 raty. sandy, slightly pebbly, slightly cohesive, brittle, cobbles at110 feet, gravel at
dark gray, poorly indurated but tight, waxy appearance

137-049-36BCC

12/21/74 Pu 4
918 Well Type:

210
Log Source: Layne Minnesota Co

Test Hole

Lithologic Log

black

yellow
yellow
yellow

yellow

dirty, fine to medium
dirty, fine to medium
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65-70
70-75



SAND

SAND

SAND

SAND

SAND

SAND

TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY
TILL & CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
SAND
CLAY
SHALE
CLAY
SAND
CLAY
CLAY
CLAY

[37-049-36BCC (continued)

dirty, fine to medium

dirty, fine to medium

medium to coarse, dirty

medium to coarse, dirty

medium to coarsae, dirty

medium to coarse, dirty

sandy

sandy

sandy

137-050-02ACD

416774 Pu : Domestic Well
922 Well Type: 4" St
Aquifer: Undefined

241-247 Log Source: LTP Enterprises, Inc

257

Lithologic Log
Description
black
dark brown
brown, fine, silty
biue, sandy
blue
blue, sandy
colored
blue, sandy, with rock
blue, sandy, sitty
blue, black, sandy, with shale
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100-105
105-110
110115
115-120
120-125
125-130
130-135
135-140
140-145
145-150
150-185
155-160
160-165
165-170
170-175
175-180
180-185
185-190
190-195

0-2
217
17-24

30-74
74-77
77-81
81-85
85-137
137-230



SAND

SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit

TOPSOIL

CLAY

CLAY

TILL

SAND

TILL

GRAVEL & SAND
TILL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
CLAY
SAND
cLAY

137-050-02ACD
biue, fine
blue, black, sandy, with shale
colored
blue, sandy, with sand lenses
colored
blue, sandy

blue, colored, sandy, with sand & gravel lenses

(continued)

137-050-07DAA3

% el Type:
20 Aquifer:
205215 Log
Lithologic Log

D i

black

yellow

gray

no description

no descripton

with sand layers

with lines of il

gravelly

137-050-08AAB
5477 Purpose:
Well Type:
16 o
Lithologic Log

D s

black

brown

blue, soft

blue, sandy, with rock

colored

blue, sandy
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Domestic Well
4" Steel
Undefined
Lako Drilling

Test Hole

LTP Enterprises, Inc

230-231
231-239

0-2
2-17
17-80
B0-108
108-152
152-205
205-215
215-230

01

1-29
29-70
70-133
133-152
152162



137-050-08CAA

Date Completed: 7/1960 Pu : Domestic Well
L.S. Elevation gl): 928 Well Type: 4" Steel
Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 0-142 Log Source:

Lithologic Log - unavailable

137-050-08CAAC
%ﬁ%ﬁe}% %1”7 ms: Toss e
Depth Drilled (ft): 252
Log Source: LTP Enterprises, Inc
Lithologic Log
Unit Description Depth (ft)
TOPSOIL black 0-1
SAND brown, fine 1-8
CLAY brown 8-26
CLAY blue, soft 26-72
CLAY sandy 72-125
SAND blue 125-161
CLAY biue, sandy 161-225
SAND colored 225-247
CLAY blue, sandy 247-252
137-050-08CBB
Date Completed: ST Pu : Municipal Well
L.S. Elevation (ft): 928 Well Type: 10" Steel
Depth Drilled (ft): 224 Aquifer: Undefined
Screened Interval (ft): 203-223 Log Source: LTP Enterprises, Inc
Lithologic Log
TOPSOIL black 0-1
CLAY brown 1-29
CLAY biue 29-73
CLAY blue 7399
SAND colored 99-103
CLAY blue, sandy 103-112
SAND colored, fine 112117
CLAY biue, sandy 117127
SAND colored, fine, with clay lenses 127172
CLAY blue, sandy, with rock 172-182
SAND colored 182-222
CLAY blue, sandy, with rock 222-224
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Date Completed:

L.S. Elevation (ft):
Depth Drilled (f):

SAND
CLAY
SAND
SAND
CLAY
SAND

Date Completed

L.S. Elevation ﬂ}:
Depth Drilled (ft):

TOPSOIL
SILT

CLAY

CLAY
CLAY

TILL

TILL

TILL

137-050-08CDD

537 Pur‘x:se: Test Hole
2&1 Well Type:

Log Source: LTP Enterprises, Inc

Lithologic Log
D i
black
brown
biue, soft
blue, sandy
colored
blue, sandy, with rock
colored, with clay lenses

colored
blue, sandy
colored
biue, sandy
137-050-11DDD
NDSWC 3137
7/31/64 Purpose: Test Hole
Well Type:
Log Source: NDSWC
Lithologic Log
Description
black.

slightly sandy, olive-gray, cohesive, hard, highly calcareous, oxidized, dolomite, possibly
oxidized pyrite and lignite; laminated.

sandy, light olive-gray, laminated with white clay, possibly weathered pyrite, lignite flakes and
carbonate, highly calcareous.

ellowish-brown to grayish-ol rmge , cohesive, soft, plastic, quartz fragments,
e fl

Iignlte ly oxidized pyrite, ﬁny whit , possibly muscovite, highly calcareous;

olive-gray, same as above except sand absent.

% ish-gray with a shade of olive-gray, very fine sand, cohesive, soft, brittle, lignite,
ly muscovite and dolomite; becomes silty and plastic around 57 feet.

dark greenish-gray with some olws-gray. shale, quartz, lignite, dolomite and limestone,
cohesive, soft, plastic, verysandyp inantly .5 mm or less, subrounded and rounded,
highly calcareous; contains bould

slightly darker than above, grains larger, .75 mm, harder, some angular fragments, otherwise
similar to above.

sandy, dark greenish-gray with some olive-gray, cohesive, hard, brittle, quartz, dolomite,
limestone, igneous, littie shala;_:ghly calcareous, predomlnammze 5'mm, maximum 3 mm;
interbedded with sand, quartz, A pyrita lignite, predominantly subangular and subrounded,
.25to 1 mm, e tourmaline c occasional darker till with pyrite; tiny pockets fine
white sand below 127 feet; littie specks of oxidized material; onecum-ngofsinatﬂ'ifeet
cohesive, hard, very brittle, quartz, lignite, highly calcareous.
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01
182
32-73
7391
91-92
92-115
115122
122127
127-133
133-136
136-162

87-162



SHALE

CLAY

Date s
L.S.E?:mpw vation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
SAND
SAND
SAND
CLAY
TILL
SAND
TILL

TILL

TILL

TILL
GRANITE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
SAND
CLAY
SAND
SAND

137-050-11DDD (continued)
silty, olive-black, cohesive, hard, plastic, pockets of fine white sand, lignite flakes, slightly
calcareous; gradational contact, nonsilty with depth, white fine sand occasionally contains
relative large lignite fragments.

sandy, gra reen to pale green, noncalcareous, quartz, cohesive, very soft, plastic,
numerous r quartz fragments, pradoninm’dyq mm (weathered ggn‘rta). 2

137-050-12BBB
3%9’77 ‘?Vue | Tyj::oe: T
- Log Source: Hickok & Associates
Lithologic Log
Description
black
gray
silty, clayey, fine, brown
silty, clayey, fine, blue
clean, blue, with clay layers
soft, blue
clay, sandy, bouldery, biue
gravelly, colored, with boulders
clay, sandy, blue, hard
clay, sandy, blue, hard, with sand lenses
clay, sandy, blue, hard
clay, sandy, black, hard, with shale
weathered, white
137-050-16ADD2
%m me: E::TS%: Well
167-187 Log Source: LTP Enterprises, Inc
Lithologic Log
Description
black
brown
blue, sandy, soft
blue, sandy
gray, fine
blue, sandy

gray, little dirty, fine
gray, blue, with small clay lenses
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208-212

0-2

29

9-21
21-31
3148
48-72
72-108
103-115
115-124
124-131
131-182
182-212
212-222

Depth (ft)
02
225
2578
78110
110114
114115
115123
123126



CLAY

cLAY
SAND
SAND
SAND

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL

SAND
CLAY

137-050-16ADD2 (continued)

blue, sandy
drilled poor
blue, sandy
gray
biue, sandy
gray

blue, gray, sandy, with sand lenses

gray

gray

blue, sandy
colored

137-050-16BCC1

THE/TS

Description
black

brown

brown, soft
blue, soft
blue, sandy
no description
blue, colored, sandy, with rock
blue, sandy
colored

blue, sandy
no description
colored

biue, sandy
no description
blue, sandy
colored

blue, sandy

Pu -
Well Type:

Log Source:
Lithologic Log

A 136

Test Hole

LTP Enterprises, Inc

126-129
129-136
136-137
137-140
140-147
147-149
148-151
151157
157-166
166-167
167-172
172177
177-187
187-191
191-193

8893
93114
114-118
118-150
150-151
151-153
153-163
163-164
164-172
172178
178-181



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY

PRECAMBRIAN &
CLAY

PRECAMBRIAN
PRECAMBRIAN
PRECAMBRIAN
PRECAMBRIAN
PRECAMBRIAN

137-050-16BCC1 (continued)
no description
blue, sandy
colored
blue, sandy
colored
blue, brown, sandy, with shale
no description
blue, green, sandy, with decomposed

137-050-16BCC2

576 Pwrose: Test Hole
g Well Type:
Log Source: LTP Enterprises, Inc

Lithologic Log

black
brown, soft
blue, soft
blue, sandy
colored
blue, sandy
colored
blue, sandy
blue, sandy
blue, sandy
biue

biue, sandy

blue
blue, sandy
blue
blue, sandy
blue, green

white, green, very sandy
white, green, very sandy
white, green, very sandy
colored, with shale
green, hard
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181-182
182-183
183-188
188-190
190-204
204-222
222-223
223-252

82-117

17122
122-135
135-139
138-171
171172
172-173
173175
175-191
191-207
207-225
225232

232-265
2685-272
272-284
284-317
317337



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL
SAND
CLAY
SAND

SAND

GRAVEL
GRAVEL
GRAVEL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
SAND
CLAY
CLAY
CLAY
SAND
SAND
SAND
SAND & GRAVEL

no description
yellow

no description
fine

no description
fine

no description
no description
coarse

no description

coarse

no description
silty
fine

no description

fine
no description
coarse

no description

137-050-19DDC

1986 Pul :
37 Well Type:
0 Aquifer:
0-246 Log Source:

Lithologic Log - unavailable

137-050-20DDB

oo Pu 2
936 Well Type:
197 Aquifer:
177-192 Log

Lithologic Log

137-050-21DBC
3/4/04 R.uri:osa:
940 Well Type:
166 Aquifer:
130-150 Log Source:

Lithologic Log

A 138

Domestic Well
3" Steel
Undefined

Domestic Well
4" PVC

Undefined
Lako Drilling

Industrial Well
8" Steel

Undefined
LTP Enterprises, Inc

Depth (ft)
0-5
5-24
24-94
94-127
127-134
134-137
137-138
138-147
147-162
162-180
180-190
190-197

0-2

25
510
10-15
15-86
86-97
97-116
116-123
123-128
128-150



CLAY

SAND & GRAVEL

GRAVEL
GRAVEL
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
CLAY
BOULDER
cLAY
SAND

SAND
CLAY
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
SAND

137-050-21DBC (continued)

no description 150-151
no description 151-153
with lenses of clay 153-157
no description 157-161
no description 161-166
137-050-26DAA
S A
Litholegic Log - unavailable
137-050-28BCC
%4!74 |'I;'vugl'flao_]g;ew:}8 : Test Hole
- Log Source: LTP Enterprises, Inc
Lithologic Log
Description Depth (ft)
black 0-1
yellow 1-22
blue, soft 22-85
blue, hard, sandy 85-96
blue 96-97
blue, hard, sandy, rocky 97-138
blue, washed 138-140
blue, hard, sandy 140-144
blue, washed 144-147
blue, hard, sandy 147-188
black, hard, sandy, shale 188-203
137-050-28CBC
51423'48 mﬂi Test Hole
- Log Source: NDSWC
Lithologic Log
Description Depth (ft)
sandy clay, black, calcareous. 0-2
silty, sandy, light grayish-brown, calcareous; shell and lignite fragments below 12 feet. 2-17
silty, sandy, light brownish-gray, calcareous; lignite and shell fragments. 17-32
silty, light gray, dirty, calcareous; snail fragments. 32-42
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Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY

CLAY BOULDERS

SAND

CLAY BOULDERS

SAND

CLAY BOULDERS

CLAY
SAND
SAND
CLAY
SAND
SAND

Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

TOPSOIL
SAND
CLAY
CLAY
TILL
GRAVEL

137-050-28CBC (continued)
sifty, sandy, slightly pebbly, light gray, shale, calcareous; lignite and shell fragments.

silty, sandy, light gray, calcareous; decreasing sand and lignite with depth; shell fragments.

silty, light gray, calcarecus; no shell fragments; some lignite.

137-050-29CAD

9/26/74 Test Hole

941 fv“a | Tyr:)e:
Log Source: LTP Enterprises, Inc
Lithologic Log
Descripti
black
brown
blue, soft
blue, sandy
blue, hard, sandy
blue
no description
blue
blue, hard, sandy
blue, sandy, with sand lenses
blue
blue, with clay layers
blue, softer, sandy
blue
blue, with clay layers
blue, very soft, sandy

137-050-29DAB
10/18/47 Test Hole
940

290

Pul :
Well Type:
Log Source: unknown

Lithologic Log

D o

sandy, gray.

coarse, clayey, light brown.

silty, buff; shell fragments.

silty, gray.
clay, sandy, fine gravel, shale pebbles, gray.

clayey, gray.
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42-47
47-57
57-62

86-101

101-115
115-118
118-125
125132
132-173
173-190
190-193
193-223
223241
241-254
254-259
259-270

510
10-32
32-86
86-146
146-148



TILL
GRAVEL
TILL

DECAYED
GRANITE

Date Compl
L.S. Elevation f?:
Depth Drilled (ft):

TOPSOIL
CLAY

CLAY
CLAY
CLAY
TILL
GRAVEL
TILL
CLAY
TILL
TILL
GRAVEL
SAND
GRAVEL
GRAVEL

DECAYED
GRANITE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

CLAY
CLAY
CLAY

137-050-29DAB (continued)
clay, sandy, fine gravel, shale pebbles, gray.
clayey, gray. '
clay, sandy, fine gravel, gray.
clay, very light gray.

137-050-29DAD
1011347 Puri::osa: Test Hole
% Well Type:
Log Source: unknown

Lithologic Log
D el
clay, silty, sandy, black.
silty, sandy, few shale pebbles, gray, occasional gypsum crystals.
silty, sandy, buff, occasional gypsum crystals; laminated.
silty, sandy. light gray, occasional gypsum crystals.
silty, sandy, buff, won concretions, occasional gypsum crystals.
silty, sandy, bight gray.
clay, sandy, fine and medium gravel, shale pebbles, gray.
fine and medium, clayey, sandy, shale pebbles, gray.
clay, sandy, fine and medium gravel, shale pebbles, gray.
sandy, a little fine and medium gravel, shale pebbles, gray.
clay, sandy, a lot of fine and medium gravel, shale pebbles, gray, some lignite.

clay, sandy, a lot of fine shale pebbles, quite a little fine gravel, gray, some lignite.

fine and medium, clayey, coarse sand, a lot of shale pebbles, gray, some lignite.
coarse, clayey, fine gravel, a lot of shale pebbles, gray.

fine, clayey, sandy, shale pebbles, gray.

fine, clayey, a lithe medium sand, few fine shale pebbles; rock at 273 feet.

clay, sandy, white.

137-050-29DBB

0 Pur]aose‘ : Test Hole
940 Well Type:
175

Log Source: unknown

Lithologic Log
D o
very little silt, light gray.
light gray; limonite nodules.
buff, little selenite.
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220-225
225-277
277-290

94-110

110-145
145-190
190-223

244-250

273-286

5-15
15-22



137-050-29DBB (continued)

CLAY light olive-gray, selenite, occasional shell fragment 2245
SAND gravelly, quartz, shale, carbonate. 45-50
CLAY light olive-gray, few selenite crystals and shell fragments. 50-65
CLAY slightly sandy, slightly pebbly, light olive-gray. 65-70
NO RETURN no description 70-75
CLAY slightly sandy, slightly pebbly, light olive-gray. 75-80
TILL clay, silty, sandy, gravelly, light gray; lignite from 85 to 90 feet. 80-100
SAND fine to very coarse, predominantly medium, quartz with shale gravel. 100-105
CLAY silty, sandy, gravelly, gray, some lignite. 105-130
CLAY silty, sandy, gray; lignite from 130 to 140 feet. 130-155
SAND clayey, gravelly, shale, carbonate, gray; contains wood and lignite fragments. 155-160
SAND fine to very coarse, gravelly, light gray, quartz, shale, carbonate, lignite. 160-165
SAND very fine to very coarse, predominantly fine and medium, slightly clayey, slightly gravelly, tan. 165-168
SAND fine, slightly gravelly, with lots of shale, tan to gray. 168-170
CLAY silty, sandy, gravelly, gray. 170-175
137-050-30CAD
E? Eliﬂagloe;e(g) : ;g;o %:ﬁgrse: . Domestic Well
Depth Drilled (ft): 0 Aquiiexp N :L;Jmsetﬁer?led
Screened Interval (ft): 0-183 Log Source:

Lithologic Log - unavailable

137-050-30DBC
Date Completed: 10/22/47 Pu : Test Hole
L.S. Elevation (ft): 937 Well Type:
Depth Drilled (ft): 255

Log Source: unknown
Lithologic Log

CLAY sandy, little gravel, dark gray. 0-5
CLAY silty, sandy, buff, gypsum. 533
CLAY silty, sandy, light gray. 33-84
TILL clay, sandy, gravelly, gray; possible lake clay from 135 to 150 feet. 84-171
GRAVEL clayey, sandy, gray, nearly all shale pebbles. 171173
TILL clay, sandy, gravelly, bouldery, gray, indurated. 173-248
DECAYED clay, , gravelly, very light gray. 248-255
GRANITE y, sandy, g ly, very light gray

137-050-33ACA
Date Completed: 811/83 Pul : Domestic Well
L.S. Elevation (ft): a3 Well Type: 4" PVC
Depth Drilled (ft): 150 Aquifer: Undefined
Screened Interval (ft): 142-150 Log Source: Water Smith, Inc
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TOPSOIL
cLAY

SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
SAND
CLAY
cLay
CLAY

SAND
CcLAY
SAND
CLAY
SAND
CLAY
GRANITE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

137-050-33ACA (continued)

black

brown

small sand lenses
gray, clean, medium

Lithologic Log - unavailable

o0
933
378
0-138

Description

black

brown

fine, dirty, brown

green

blue

hard, biue

sandy, soft, gray

gray

sandy, gray

dirty, gray

sandy, gray

gray

sandy, gray

decomposed, white
1957
917
0
0-147
10/2/91
174
155-165

Lithologic Log

137-050-35CCB

g
r

Log Source:
Lithologic Log

137-051-01BBB2

WonTyp
ell Type:
Aquifer:
Log

137-051-02DDD2

5\"“ IT ,
ell Type:
Aquifer:
Log

Lithologic Log

A 143

Domestic Well

4" Unknown

Undefined

Frederickson's of ND, Inc

Municipal Well
6" Steel
Undefined

Domestic Well
4" PVC

Undefined
Lako Drilling

0-15
1540
40-138
138-150

Depth (ft)
01
15

49-81
81-159
159-237
237-238
238-252
252-255
255-268

270-283
283-378



137-051-02DDD2 (continued)

Unit Description Depth (ft)

TOPSOIL no description 0-3

CLAY yellow 334

CLAY gray 34-70

GRAVEL no description 70-72

TILL no description 72-140

SAND no description 140-174
137-051-06CBB

Date Completed: 1948 Pu s Domestic Well

L.S. Elevation (ft): 936 Well Type: 3" Steel

Depth Drilled (ft): 0 Aquifer: Undefined

Screened Interval (ft): 0-107 Log Source:

Lithologic Log - unavailable

137-051-11CCC2
Date Completed: 10/3/80 Pui ; Domestic Well
L.S. Elevation (ft): 927 Well Type: 4" Steel
Depth Drilled (ft): 7 Aquifer: Undefined
Screened Interval (ft): 216-222 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-2
CLAY brown 227
CLAY blue 27-75
CLAY blue, sandy 75-143
SAND colored 143-154
CLAY blue, sandy 154-155
SAND colored 155-158
CLAY blue, sandy 158-196
SAND no description 196-201
CLAY blue, sandy 201-202
SAND no description 202-227

137-051-16ADD
Date Completed: 8/4/82 Pu : Domestic Well
Gopth Driled (1) o7 o W i Undefined
Screened Interval (ft): 252-265 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-1
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CLAY yellow, soft
CLAY biue, soft
CLAY blue, sandy
SAND colored
CLAY blue, sandy
SAND colored
CLAY BOULDERS  blue, hard, sandy
CLAY blue, hard, sandy
CLAY blue, softer, sandy
CLAY BOULDERS  biue, hard, sandy
CLAY blue, hard, sandy
CLAY blue, softer, sandy
SAND gray
CLAY biue, sandy
SAND gray
CLAY blue, sandy
SAND gray
137-051-21BCC
Screened Interval (ft): 0-167 Log So
Lithologic Log - unavailable
137-051-26 AAC
L'S. Eevation (1) o Wol Type:
Depth Drilled (ft): 150 Aquifer:
Screened Interval (ft): 140-150 Log Source:
Lithologic Log
Unit D ipti
TOPSOIL no description
CLAY yellow, soft
SAND strips of fine sand, with blue clay
ROCKS ftwo large rocks
CLAY hard, blue
CLAY small stones with clay
SAND coarse, gray, very clean; could not drill through large rock at 150 ft

137-051-16ADD (continued)

A 145

Domestic Well
1.25" PVC
Undefined

Domestic Well

4" PVC

Undefined

Wieber Well Drilling

87-118
118-144
144-156
156-198
198-211
211-245
245-247
247-249
249-252
252-253
253-267

93-110

110-134
134-140
140-150



Date Completed
L.S. Elevation

f):
Drilled
mnag Inteﬁv;l (ft):

Date

SILT
SILT
SAND
SAND
SILT
SILT
CLAY

Date Completed:

LS. Eiavahon (fili}:

Depth Drilled

SILT
SILT
SAND
SILT
SILT
SILT

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL

Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

137-051-28CDC

% Pu

Well T
0 Aqufsr'{'pe
0-84 Log Source

Lithologic Log - unavailable

137-051-33DCD

8/5/48 Pul :
12 Well Type:
Log Source:

Lithologic Log
Description
Siit, clayey, sandy, yellow-brown.
Siit, clayey, yellow-brown.
Sand, fine, silty, yellow-brown.
Sand, fine, silty, yellow-brown; interbedded silt, gray.
Silt, clayey, brownish-gray.
Silt, clayey, light olive-gray.
Clay, silty, light olive-gray.

137-051-34CCC

8/5/48 Purpose:
g Well Type:

Log Source:
Lithologic Log
D -
Silt, sandy, fine, brownish-tan.
Silt, clayey, sandy, fine, tannish-brown.
Sand, very fine and fine, silty, yellow-brown.
Silt, sandy, slightly pebbly, light gray.

Siit, clayey, sandy, slightly pebbly, light gray; snail shells.

Silt, clayey, light gray; snail shell.
Clay, silty, light olive-gray.

137-051-34DDD
8/4/48 Pul 2
2265 Welﬁo‘l?;pa:
Log Source:
Lithologic Log
Description

Topsoil, clay, silty, sandy, black.
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Domestic Well
2" Steel
Undefined

Test Hole

unknown

Test Hole

Test Hole

unknown

0-7
7-12
12-17
17-22
22-27
27-37
3742

0-2
27
7-12
12-22
22-27
27-42
42-52

0-2



137-051-34DDD (continued)

SAND Sand, very fine, silty, tannish-brown; shell fragments. 27
SAND Sand, very fine, tannish-brown. 7-12
CLAY Clay, silty, sandy, yellowish-brown; occasional shell fragment from 12 to 22 feet. 12-32
CLAY Clay, silty, light brownish-gray; interbedded gray silt. 32-37
CLAY Clay, silty, light olive-gray. 37-62

137-051-35BBB

Date Completed 3/14/58 Pu Domestic Well

LS. Elevaﬁon 91“ 946 Well Type 4" Unknown

Depth Drilled 343 Aquifer: Undefined

Screenad Imental (ft): 0-330 Log Source: Frederickson's of ND, Inc

Lithologic Log

TOPSOIL black 0-2
CLAY brown 2-21
CLAY biue 21-93
CLAY with boulders, blue 93-104
CLAY soft, blue 104-115
CLAY hard, blue 115121
SAND brown 121-122
CLAY hard, blue 122135
SAND fine, brown 135141
CLAY with boulders, biue 141-155
CLAY soft, biue 155-178
SAND brown 178-179
CLAY sandy, hard, blue 179-247
cLAY soft, gray 247-265
GRANITE decomposed, white 265343

137-051-35CDD2

Date eted: 6/1959 ‘ : Domestic Well
ey & e T
Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 0-207 Log Source:
Lithologic Log - unavailable
138-047-01ABABCD
Date 11/1988 Pu Domestic Well
LS. Eltavure'monslt a3 Well Typs 4" Stainless Steel
Depth Drilled (ft): 8 Aquifer: Undefined
Screened Interval (ft): 76-80 Log Source: LTP Enterprises, Inc

Lithologic Log
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

CLAY

cLAY

CLAY
GRAVEL
BOULDERS
CLAY

CLAY
BOULDERS
CLAY
SAND
CLAY
SAND
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SoIL

138-047-01ABABCD
C s
topsoil, black
sand and clay, brown
clay, blue
sand, colored
sandy clay, blue
sand, colored

sandy clay, blue
sand, blue

(continued)

138-047-03ADCACC

925 We'i Ty;::ue:

228 Aquifer:
222-228 Log So';.lms:

Domestic Well
4" Stainless Steel
Undefined

Paasch

Lithologic Log

Description

topsoil, black, soft

sandy clay, yellow, soft

clay, blue, soft

clay + stones, gray, medium hardness
coarse gravel, gray, soft

boulder, varied color, hard

clay + stones, gray, medium hardness
clay + stones, gray, medium hardness
boulder, varied color, hard

clay + stones, gray, medium hardness
silty fine sand, gray, soft

clay + stones, gray, medium hardness
silty fine sand, gray, soft

clay + stones, gray, medium hardness
fine to medium sand, gray, soft

138-047-04CCDDBC

71975 Pu

917 Well Tyr:ue:
134 Aquifer:
Log Source:

128-134

Domestic Well
4" Stainless Steel
Buffalo

Paasch

Lithologic Log

Description
topsoil, black, soft
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01
113

1362
62-66

72-80
80-81
81-83

0-1
1-10
10-78

86-122

122-153
153-154
154-180
180-196

204-214

214-222
222-228

0-1



CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOiL

CLAY
CLAY
CLAY
SAND
CLAY
CLAY
CLAY

CLAY
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:

L.S. Elevation g(t):
Depth Drilled (ft):
Screened Interval (ft):

138-047-04CCDDBC (continued)
clay, yellow, soft
clay, blue, soft
clay + stones, gray, soft
fine sand (no water), gray, soft
clay + stones, gray, soft
clean medium sand, gray, soft

138-047-04CDCCCA
91988 Purrose: Domestic Well
920 Well Type: 5" Stainless Steel
ae Aquifer: Undefined
292-300 Log Source: Paasch
Lithologic Log

Description

topsoil, black, soft

clay, brown, soft

clay, gray, soft

clay & rocks, gray, medium hardness

dirty sand, gray, soft

clay + stones + rocks, gray, medium soft
sandy clay, gray, medium hardness

clay smeary, gray

clay, gray, medium hardness

clay + sand + stones, gray, medium hardness

sand, gray, soft
138-047-05ABBBCC
8/1988 Pul : Domestic Well
926 Well Type: 0" Stainless Steel
100 Aquifer: Buffalo
96-100 Log Source: Paasch
Lithologic Log
Description
sandy clay, yellow, soft
clay, yellow-blu, soft
ml g'ay
138-047-05BABAAC
2/1986 Pul ; Domestic Well
924 Well Type: 4" Stainless Steel
B Aquifer: Buffalo
88-93 Log Source: LTP Enterprises, Inc

Lithologic Log
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1-16
16-105
105-122
122-126
126-128
128-134

Depth (ft)
0-2
215
15102
102-113
113115
115-157
157-200
200-240
240260
260-285
285302

0-16
16-24
24-100



Date Completed:
L.S. Elevaglbn (ft):

Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY

CLAY
CLAY
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY
SAND
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

D ioti
top soil, black
clay, brown

clay, gray

138-047-05BABAAC (continued)

sandy clay, gray

sand, brown

Descripti

138-047-05BABADA

91975 Pu : Domestic Well
Well Type: 4" Stainless Steel
i Buffalo

84-90 Logl Source: Paasch

88

Lithologic Log

topsoil, black, soft
clay, yeliow, soft

clay, blue, soft
clay, blue, soft
clay, blue, soft
clay, blue, soft

fine to coarse sand., gray, soft

Descripti

138-047-05CCBBAC
91976 Purpose: Domestic Well
924 Well Type: 4" Stainless Steel
&% Aquifer: Buffalo
79-85 Log Source: Paasch

Lithologic Log

topsoil, black, soft

clay, blue, soft

fine silty sand, gray, soft

fine water sand, gray, soft

fine water sand, gray, soft

medium water sand, gray, soft

138-047-05CCCCAC

51982 Pu i Domestic Well

926 Well Type: 4" Stainless Steel
® Aquifer: Buffalo

85-91 Log Source: LTP Enterprises, Inc

Lithologic Log
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3-16
1643
43-76



SOIL

SAND
SAND
SAND

Date Completed:
L.S. Elevation (rtlt}:
Depth Drilled (ft):

Screened Interval (ft):

SOIL
CLAY
SAND

SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL
CLAY
SAND
SAND
cLay
SAND
TILL
SAND

Date eted:
LS. E?omplevaﬁon ft):
Depth Drilled (ft):

Screened Interval (ft):

138-047-05CCCCAC (continued)

D ipt
topsoil, black
sand, brown
sand, gray
sand, biue

topsoil, black, soft
clay, yellow, soft

silty fine sand, gray, soft

clay, gray, soft

fine sand, gray. soft

138-047-05CDDDDA

Wol Ty
e e:
et
Log Source:

Lithologic Log

fine to coarse sand, gray, soft

121990
a7

B81-98

topsoil, black
silty clay, yellow

fine sand, yellow

138-047-07ADDDDC

Well Ty;;e:

Aquifer:
Log Source:

Lithologic Log

fine sand, gray
clay and fill
sand
till
sand
138-047-07DDADA2
10/27/93 Pur‘)ose:
927 Well Type:
104 Aquifer:
67.5-92.5 Log Source:

Lithologic Log
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Domestic Well

4" Stainless Steel
Buffalo

Paasch

Domestic Well
4" PVC

Buffalo
Lako Drilling

Municipal Well
8" Steel
Buffalo

LTP Enterprises, Inc

527
27-72
7292

0-1
1-7
7-38

39-70

0-1
1-14
1425

57-62
62-74

81-98



138-047-07DDADA2 (continued)

TOPSOIL black 0-2
CLAY brown 2-14
CLAY gray 14-25
SAND gray, with lenses of clay 2535
SAND silty, gray 3547
SAND colored, drilled good, took water 47-92
SAND silty, with clay, gray 92-104

138-047-07DDADAB
Date Completed: 61960 Pu : Municipal Well
L.S. Elevation (ft): 926 Well Type: B.unlu Ilaasr; gtael
Depth Drilled (ft): ® Aquifer: Buffalo
Screened Interval (ft): 60-94 Log Source: Frederickson's of ND, Inc

Lithologic Log

SOIL topsoil, black 01
CLAY clay, yellow 15
CLAY sandy clay, brown 5-15
CLAY clay, blue 15-38
SAND dirty sand, gray 38-42
SAND fine sand, gray 42-61
SAND coarse sand, gray 61-76
SAND fine sand, gray 76-81
SAND fine sand with lenses of coal, gray-black 81-94
CLAY clay, blue 94-98

138-047-08CDCCDA

Date Completed: 61977 Pu : Domestic Well
L.S. Elevation (ft): 927 Well Type: 4" Stainless Steel
Depth Drilled (ft): 76 Aquifer: Buffalo

Screened Interval (ft): 70-76 Log Source: Paasch

Lithologic Log

Unit D ioti Depth (f)
SOIL top soil, black, soft 01

CLAY clay, yellow, soft 1-12
CLAY clay, blue, soft 12-25
SAND fine sand, gray, soft 2543
SAND fine sand, gray, soft 43-61
SAND medium water sand, gray, soft 61-76
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):

Drilled (ft):
wned |ma£v%1 (ft):

CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

CLAY
cLAY
SAND
CLAY

138-047-09CBD

916

Lithologic Log - unavailable

138-047-10BBBCAA

111977

253-259

Pu -
Well Type:
r

Log Source:

Wel! Tyr;e:

LngSu'.ma:

Lithologic Log

Description

top soil, black, soft

clay, yellow, soft

clay, blue, soft

clay, blue, soft

clay, blue, soft

gravel, varied hardness

clay & stones, gray, medium hardness
clay & stones, gray, medium hardness
clay & stones, gray, medium hardness
clay & stones, gray, medium hardness
clay & stones, gray, medium hardness

coarse sand, gray, soft

138-047-10CCBBBD
2 Wel Type:
%27-352 w&m:
Lithologic Log

D ipti

top soil, black, soft

clay, brown, soft

clay + sand, yellow, soft

clay, brown, soft

clay, blue, soft

clay + sand, gray, varied hardness
clay + stones, gray, varied hardness
clay + stones, gray, varied hardness
sand, gray, soft

clay + stones, gray, medium hardness
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gt

Buffalo

Domestic Well

4" Stainless Steel

Passch

Depth (ft)

0-1
1-17
17-50
50-70
70-98
98-111
111-150
150-190
190-200
200-220
220-239
239-259

Domestic Well

6" Stainless Steel

mm

Depth (ft)

0-2
24
4-8
8-10
10-93
93-140
140-200
200-248
248-250
250-260



SAND

SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY

CLAY

CLAY

CLAY

CLAY

CLAY
BOULDERS
CLAY

CLAY
BOULDERS
CLAY

CLAY
SANDSTONE
SANDSTONE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

138-047-10CCBBBD (continued)

fine sand dirty, gray, soft 260-262
clay + stones, gray, medium hardness 262-275
sand fine clean, gray, soft 275-325
sand medium clean, gray, soft 325-352
138-047-10CCBBDB

8/1982 3 Domestic Well

925 Well Type: 6" Stainless Steel

52 Aquifer: Undefined

337-352 Log Source: Paasch

Description Depth (ft)
topsoil, black, soft 02
clay, brown, soft 2-4
clay +sand, yellow, soft 4-8
clay, brown, soft 8-10
clay, blue, soft 10-93
clay + sand, gray, varied hardness 93-140
clay + stones, gray, varied hardness 140-148
boulder, hard 148-150
clay, gray, medium hardness 150-200
clay + stones, gray, medium hardness 200-212
boulder, hard 212-213
clay + stones, gray, medium hardness 213262
clay + stones, gray, medium hardness 262-275
fine clean sand, gray, soft 275325
medium clean sand, gray, soft 325-352
138-047-14BBCCCC

11976 Pu : Domestic Well

o A Undofad "

184-189 Log Source: LTP Enterprises, Inc

Lithologic Log

Description Depth (ft)
top soil, black 0-5
clay, brown, soft 5-14
clay, blue 14-22
clay, blue, soft 22-84
sandy clay, blue 84-111
sandy clay with rock, blue 111-112

Lithologic Log
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138-047-14BBCCCC (continued)

CLAY sandy clay, blue
BOULDERS rock
SAND sand
CLAY sandy clay, blue
BOULDERS rock
CLAY sandy clay with rock, blue, hard
BOULDERS rock
CLAY sandy clay with rock, blue, hard
CLAY sandy clay, blue, hard
CLAY sandy clay, blue, softer
SAND sand
SAND sand with dirty lenses
CLAY sandy clay, blue
138-047-14CCCACC
E%te E(.l'::tvnaglbnate?lt 5/1991 Fﬂ.nrf)ose: ) Domestic Well
Depth Drilled }) 287 mlﬁ'“' i o
Screened Interval (ft): 279-283 Log Source: LTP Enterprises, Inc
Lithologic Log
Unit Description
SOIL top soil, black
CLAY clay, yellow
CLAY clay, blue
CLAY sandy clay, gray
SAND sand, gray
CLAY sandy clay with rock, gray
SAND sand, varied color
CLAY rocky clay with rock and lenses, gray
SAND sand, varied color
CLAY sandy clay, gray
CLAY sandy clay, gray
CLAY sandy clay, gray
SAND sand, brown
NO SAMPLE lenses
SAND sand, brown
SAND lenses of sand, brown
SAND sand, brown
SAND sand with lenses of clay, brown

A 155

112121
121122
122-123
123-137
137-138
138-146
146-147
147-161
161-172
172-183
183-189
189-191
191-194

Depth (ft)
02
214
1482
82-121
121123
123141
141-145
145-161
161-162
162-192
192-232
232.255
255-266
266-267
267-273
273276
276-283
283-287



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation ﬂ{:
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL
SAND
CLAY
SAND
SAND

138-047-16B

Pul :
917 Well Type:
0 Aquifer:
0-0 Log Source:
Lithologic Log - unavailable
138-047-16DABBDB
6/1976 F‘Ln'Fose:
925 Well Type:
120 Aquifer:
114120 Log Source:
Lithologic Log
Description
top soil, black, soft
clay, yellow, soft
clay, blue, soft
clay, blue, soft
clay, blue, soft
clay, blue, soft
clay, blue, soft

fine to coarse sand, gray, soft

138-047-17A
00/00/00 Pu :
g:a} We;fgype:
r
00 ALt%ISmca

7/1987
926
77
68-72

Description
top soil, black
sand, brown

Lithologic Log - unavailable

138-047-17BAABBB

Wall Ty;;e:
Log

Aquifer:

Lithologic Log

sandy clay with lenses of sand, brown

sand, colored

sand drilled dirty with clay
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Irrigﬁltion Well

0" Unknown

Buffalo

Domestic Well

4" Stainless Steel

Undefined

Paasch

Depth (ft)

01
1-14
14-30
30-50
50-70
70-90
90-110
110-120

Irrigation Well

0" Unknown

Buffalo

Domestic Well

2" Stainless Steel

Buffalo

LTP Enterprises, Inc

Depth (ft)

0-1
1-8
8-15
15-72
72-77



138-047-17BBAABB

Date Completed: 11/1975 Pw?oaa: Domestic Well
L.S. Elevation (ft): 927 Well Type: 4" Stainless Steel
Depth Drilled (ft): 87 Aquifer: Buffalo
Screened Interval (ft): 81-87 Log Source: Paasch
Lithologic Log
SOIL top soil, black, soft 0-1
CLAY clay, yellow, soft 1-13
CLAY clay, blue, soft 1324
SAND fine sand, gray, soft 24-41
SAND fine sand, gray, soft 41-63
SAND medium sand, gray, soft 63-87
138-047-17BBAACC
Date Com ; 9/1987 ; Domestic Well
L.S. Elevaﬁonphmit): 927 m: 4" Stainless Steel
Depth Drilled (ft): 55 Aquifer: Buffalo
Screened Interval (ft): 51-55 Log Source: unknown
Lithologic Log
Unit Description Depth (ft)
SOIL dirt, black 0-2
CLAY clay, yellow 2-27
SAND fine sand 27-28
CLAY clay, blue 28-49
GRAVEL couarse gravel 49-55
138-047-17BBABBD
Date Completed: 71990 Pu 2 Domestic Well
L.S. Elevation (ft): 926 Well Type: 4" Stainless Steel
Depth Drilled (ft): %5 Aquifer: Buffalo
Screened Interval (ft): 87-95 Log Source: Olson Well Drilling
Lithologic Log
CLAY clay, gray, soft 0-30
SAND fine sand, gray, soft 30-85
SAND sand, gray, soft 8595
CLAY clay, blue, soft 95-85
138-047-17BBABCC
Date Completed: 31978 Pur : Domestic Well
L.S. Elevation (ft): 927 Well Type: 4" Stainless Steel
Depth Drilled (ft): 78 Aquifer: Buffalo
Screened Interval (ft): 70-76 Log Source: Paasch

Lithologic Log

A 157



138-047-17BBABCC (continued)

Unit D o C E

SOIL top sail, black, soft 0-1

CLAY clay, yellow, soft 117

SAND sand, yellow, soft 17-22

CLAY clay, blue, soft 2-28

SAND fine sand, gray, soft 2840

SAND medium sand, gray, soft 40-50

SAND coarse sand, gray, soft 50-76

ROCK rocks, varied color, hard 76-78
138-047-17BBBCAC

P, e A PRRN.

Depth Drilled (ft): x Aquifer: Buffalo

Screened Interval (ft): 87-92 Log Source: Paasch

Lithologic Log

SOIL top soil, black, soft 0-1

SAND sand, brown, soft 1-12

CLAY clay, brown, soft 12-20

SAND sand, gray, soft 20-72

SAND sand and rocks, gray, soft 72-92
138-047-17D

Date Completed: 00/00/00 Pu : Irrigation Well

L.S. Elevation (ft): 92 Well Type: 0" Unknown

Depth Drilled (ft): 0] uifer: Buffalo

Screened Interval (ft): 0-0 Log Source:

Lithologic Log - unavailable

138-047-17DBABDD

Date Completed: 51973 Pm?osa: Domestic Well

L.S. Elevation (ft): 917 Well Type: 4" Stainless Steel

Depth Drilled (ft): 147 Aquifer; Buffalo

Screened Interval (ft): 140-144 Log Source: Frederickson's of ND, Inc
Lithologic Log

SOIL top soil, black 0-1

CLAY clay, brown 1-12

CLAY clay, blue 12-15

CLAY shale, blue 15-55

CLAY silty clay, blue, soft 55-93
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138-047-17DBABDD (continued)

CLAY sandy clay, blue 93-98
SAND sand, colored 98-99
CLAY sandy clay, blue 99-122
SAND sand, colored 122124
CLAY sandy clay, blue 124-128
SAND sand, colored 128-129
CLAY sandy clay with lenses of sand, blue 129-136
SAND sand, colored 136-138
CLAY sandy clay, blue 138-139
SAND sand, colored 139-144
CLAY sandy clay, blue 144-147

138-047-17DCCCCC

Date Completed: 51977 Fu?ose: Domestic Well

L.S. Elevation (ft): Well Type: 4" Stainless Steel
Depth Drilled (ft): 203 ifer: Buffalo

Screened Interval (ft): 192-198 Log Source: LTP Enterprises, Inc

Lithologic Log

SOIL top soil, black 0-2
CLAY clay, brown 2-13
CLAY clay, blue 13-22
SAND silty sand 2247
SAND fine sand 47-98
CLAY sandy clay, blue 98-102
SAND sand 102-104
CLAY sandy clay, blue 104-107
SAND sand 107-112
CLAY sandy clay, blue 112120
CLAY sandy clay with rock, blue, hard 120-124
CLAY sandy clay with lenses of sand, blue 124-126
CLAY sandy clay, blue, hard 126-136
SAND sand 136-138
CLAY sandy clay, blue 138-141
SAND sand 141-142
CLAY sandy clay rocky, blue, hard 142-157
BOULDERS rock 157-158
CLAY sandy clay rocky, blue, hard 158-164
BOULDERS rock 164-165
CLAY sandy clay rocky, blue, hard 165177
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SAND
GRAVEL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SoiL

CLAY
CLAY
CLAY
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
solL
CLAY
CLAY
SAND
SAND

138-047-17DCCCCC (continued)
very fine sand 177-187
gravel + rock 187-203

138-047-18AADDAB

81976 Pu - Domestic Well
924 Well Type: 4" Stainless Steel
96 Aquifer: Buffalo

90-96 Log Source: Paasch

Lithologic Log

Description Depth (ft)
top soil, black, soft 0-2

clay, yellow-brown, soft 2-24
clay, blue, soft 24-43
sand, gray, soft 43-85
coarse water sand, gray, soft 85-96

138-047-18AADDAD

121 Pu : Domestic Well
924 Well Type: 4" Stainless Steel
20 Aquifer: Buffalo

84-90 Log Source: Paasch

Lithologic Log

Description Depth (ft)
top soil, black, soft 0-1

clay, yellow, soft 1-20
clay, blue, soft 20-30
clay, blue, soft 30-50
clay, blue, soft 50-77
fine to coarse sand, gray, soft 77-90

138-047-19ACDCAC

111977 PmFose: Domestic Well

926 Well Type: 4" Stainless Steel
177 Aquifer: Buffalo

169-174 Log Source: LTP Enterprises, Inc

Lithologic Log

ription Depth (ft)
top soil, black 0-2
clay, brown 2417
clay, blue, soft 17-22
silty sand + very dirty 22-70
sand + clay, blue, very soft 70-81
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CLAY
CLAY
BOULDERS
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND

SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL

CLAY
CLAY

138-047-19ACDCAC (continued)

clay, blue, soft

sandy clay, blue
rock

sandy clay, blue

sandy clay, blue

sandy clay, blue

sandy clay, blue

sandy clay, biue

sandy clay, blue

138-047-20CCBCBC

10/1975 Pul :
926 Well Type:
70 Aquifer:
63-70 Log Source:
Lithologic Log

C ipti

topsoil, black, soft

clay + fine sand, yellow, soft

clay, blue, soft

fine sand clean, gray, soft

fine medium water sand, gray, soft

medium water sand, gray, soft

138-047-22CBACBB

51977 Purrnse:
921 Well Type:

Lo e
Lithologic Log
D i
top soil, black
clay, brown
clay, blue, soft
sandy clay, blue
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81-96
96-130
130-131
131-132
132-151
151-153
153-156
156-157
157-158
158-162
162-163
163-164
164-166
166-174
174177

Domestic Well
4" Stainless Steel
Buffalo

Paasch

01
112
12-19
1945
45-61
61-70

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

0-2
2-14
14-87
87-112



SAND
CLAY
SAND
CLAY
BOULDERS

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft)

Unit

SolL

CLAY
CLAY
SAND
CLAY
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
CLAY
SAND
SAND
SAND

138-047-22CBACBB (continued)

sandy clay, blue
coarse sand
sandy clay, blue
rock

sandy clay, blue
sandy clay, blue
sand + gravel
finer sand

sandy clay, blue

138-047-23ADADCD
4/1980 Pu s Domestic Well
933 Well Type: 4" Stainless Steel
% Aquifer: Undefined
80-86 Log Source: LTP Enterprises, Inc

Lithologic Log

top soil, black

clay soft, brown
sandy clay soft, blue
sand drilled good #8 #10

sandy clay, biue
sandy clay/lenses, blue

138-047-24ABAABA

51983 Purrose: Domestic Well
935 Well Type: 0" Stainless Steel
€0 Aquifer: Undefined
54-60 Log Source: Paasch
Lithologic Log
D ioti
top soil, black, soft

sandy clay, yellow, soft
clay, gray-brown, soft

clay, gray, soft

silty sand, gray, soft

fine sand, gray, soft

coarse clean sand, gray, soft
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112-113
113-115
115116
116-117
117137
137-216
216217
217-232
232-237
237-240

0-2
2-12
12-52
52-90
90-91
91-95

0-1
1-3
3-10
10-26

42-49



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL

SAND
BOULDERS
GRAVEL
CLAY
GRAVEL
CLAY

SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

138-047-24CDCDAD

%975 ‘l:’vur‘nose: ) D.ome_s eil
: e £ S
76-84 Log Source: Paasch
Lithologic Log

Descripti

top soil, black, soft

clay, yellow, soft

clay, blue, soft

clay, blue, soft

clay + stones, gray, varied hardness

clay + stones, gray, varied hardness

water sand, gray, soft

138-047-26DBBACB
5/1983 Pu ; Domestic Well
931 Well Type: 4" Stainless Steel
175 Aquifer: Undefined
169-175 Log Source: Paasch
Lithologic Log

D g

top soil, black, soft

clay, brown, soft

clay, dark gray, soft

lighter gray clay, gray, soft

clay + small stones, gray, soft

quick sand, gray, very soft

small boulder, hard

gravel + shale, soft

clay, gray, medium hardness

gravel

clay + stones, gray, soft

clay + stones, gray, soft

coarse clean sand, gray, soft

138-047-27CDDDDB

216-220 Log Source: Antonsen

Lithologic Log
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01
1-16
16-30

69-74
74-84

102-105
105-120
120-165
165-175



138-047-27CDDDDB (continued)

SOIL dirt, black, soft 0-6

CLAY clay, yellow, hard 6-29

CLAY clay, blue, soft 29-180

GRAVEL gravel + clay, gray, very hard 180-196

GRAVEL gravel, brown, soft 196-220
138-047-29CBBBBA

Do s hE.  rme

Depth Drilled (ft): 20 Aquifer: Buffalo

Screened Interval (ft): 84-90 Log Source: Paasch

Lithologic Log

SOIL topsoil, black, soft 0-1

CLAY clay, yellow, soft 1-5

SAND sand, yellow, soft 590
138-047-29D

Date Completed: 00/00/00 Pu : Irrigation Well

L.S. Elevation (ft): 923 Well Type: 0" Unknown

Depth Drilled (ft): 0 Aquifer: Buffalo

Screened Interval (ft): 0-0 Log Source:

Lithologic Log - unavailable

138-047-30CDDDDB
Date Completed: 81990 Pul : Domestic Well
L.S. Elevation (ft): 918 Well Type: 5" Stainless Steel
Depth Drilled (ft): 197 Aquifer: Buffalo
Screened Interval (ft): 192-197 Log Source: Olson Well Drilling

Lithologic Log

CLAY clay, yellow, soft 0-10
CLAY clay, blue, soft 10-110
SAND sand + clay, blue, soft 110-150
CLAY clay, blue, soft 150-170
SAND fine sand, gray, soft 170-185
SAND sand, gray, soft 185-197

138-047-32BCDDCD
Date Completed: 7/1989 Pu i Irrigation Well
L.S. Elevation (ft): a2 Well Type: 12" Stainless Steel
Depth Drilled (ft): 183 Aquifer: Buffalo
Screened Interval (ft): 118-153 Log Source: LTP Enterprises, Inc



SOIL

CLAY

SAND
SAND
SAND
SAND
SAND
SAND

Date Com) h
LS. Eleva'?‘ic;ﬂ}:
Depth Drilled (ft):

Screened Interval (ft)

Unit

SOIL

CLAY

CLAY

CLAY
BOULDERS
CLAY

CLAY
SAND

Date ted:
L.S. Eclgmvaﬂon ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
TILL
SAND
TILL

138-047-32BCDDCD (continued)

Lithologic Log
D ioti
top soil, black
silty clay, brown
sandy clay with pebbles, brown
fine sand, gray
fine sand, gray
sand, gray
sand, gray
sand, gray
fine sand, gray-brown

138-048-01ACABAB

o e
Lithologic Log
top soil, black, soft
clay, yellow, soft
clay, gray, soft
clay and stones, gray, soft
small boulder, gray
clay and stones, gray, medium hardness
clay and rocks, gray, medium hardness
sand, gray, soft
138-048-02AADDBD
e . TR
5255-235 w;:mm Eanl?c?ﬂg?liing
Lithologic Log
D s
top soil, black
clay, yellow
clay, gray
till
coarse sand

till

A 165

0-2
26
6-14
14-83

93-138

138-150
150-171
171-183

317
17-99
99-104
104-105
105-112
112-165
165-176

0-1

1-12
12-90
90-130
130-132
132-137



SAND

TILL
BOULDERS
GRAVEL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL

SAND
CLAY
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
SOIL
CLAY

SAND
CLAY
SAND
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

sand 137-138
till 138-170
rock 170171
gravel 171-235
138-048-02BDCACA

6/1983 Pu : Domestic Well

913 Well Type: 4" Stainless Stesl

B e R

Lithologic Log
Description Depth (ft)
top soil, black, soft 0-1
clay, yellow, soft 1-15
quick sand, yellow, soft 15-35
clay, gray, soft 35-95
clay and stones, gray, soft 95-149
clean coarse sand, gray, soft 149-166
138-048-04BBCCAD
0 we Type: #° Stanioss Stee
}432-140 %ﬁsﬁm E‘Fgal‘iinntegrprisas. Inc
Lithologic Log

Description Depth (ft)
top soil + rock, black 0-2
clay, brown 2-15
clay, blue, soft 15-72
fine sand, colored 72-81
sandy clay, gray, hard 81-130
sand #8 #10 drilled dirty, colored 130-135
sand dirilled better, colored 135-140
sandy clay with lenses sand, gray 140-144

138-048-02AADDBD (continued)

138-048-06BBABAC

51977 Pwrosa: Domestic Well
895 Well Type: 4" Stainless Steel
0 Aquifer: Dakota Group
297303 Log Source:

Lithologic Log - unavailable

A 166



138-048-06CACCDB

Date Completed: 10/1974 Pu?ose: Domestic Well

L.S. Elevation (ft): 905 Well Type: 4" Stainless Steel
Depth Drilled (ft): 302 Aquifer: Dakota Group
Screened Interval (ft): 287-293 Log Source: LTP Enterprises, Inc

Lithologic Log

SOIL top soil, black 0-3
CLAY clay, brown 315
CLAY shale, blue 15-85
CLAY sandy clay, blue 85111
SAND sand, blue 111-113
CLAY sandy clay, blue 113-116
SAND sand, blue 116-117
CLAY sandy clay, blue 117-121
SAND sand 121122
CLAY sandy clay, blue 122-123
SAND sand 123-124
CLAY sandy clay, blue 124-191
SAND sand drilled dirty 191-193
CLAY sandy clay, blue 193195
SAND fine sand 195201
CLAY sandy clay, blue 201-205
SHALE shale black blue gray brown 205-219
SHALE shale, blue-black 219-224
SHALE shale, colored 224-231
SANDSTONE sand 231-232
SHALE shale brown blue black 232-270
SHALE shale black brown light gray 270-284
SANDSTONE sandstone, gray 284-293
SHALE shale 293-302
138-048-06CDDBAA
Date Completed: 9/1972 Pu : Domestic Well
L.S. Elevation (ft): 906 Well Type: 4" Stainless Steel
Setesned I (): 06197 L0p Source: Froderncksonts of ND, Inc

Lithologic Log

SOIL top soil, black 0-4
CLAY clay, brown 417
CLAY shale, brown 1720
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CLAY
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
SHALE

ROCK
CLAY
SAND

SAND
CLAY
SHALE

CLAY
CLAY
CLAY
CLAY
GRANITE

138-048-06CDDBAA
shale, biue
sandy clay, blue
sand tried, blue
sandy clay, blue
sandy clay, blue, soft
sandy clay, biue
sand, colored
clay, biue
sand fried, colored
sandy clay, blue
sandy clay + shale, blue-black
sandy clay + shale with lenses, blue-black
sand fine, blue
sandy clay + shale, blue-black

138-048-07BAC

Log Source:
Lithologic Log
Description
no description
brown
blue
brown, sandy
colored, sandy, clay
no description
colored
blue, sandy
colored
blue
black
white
orange, brown, shale,
orange, brown, white, green, shale
orange, brown, white, green, shale
green, blue, black, shale
green

A 168

(continued)

Test Hole

Frederickson's of ND, Inc

92117

117-120
120-135
135-139
139-140
140-148
148-164
164-185
185-189
189-197
197-202

Depth (ft)
0-1
122
277
77120
120-136
136-190
190-197
197-221
21222
222228
228256
256-267
267-287
287-295
295315
315317
317331



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SANDSTONE
SHALE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SAND
CLAY
ROCK
CLAY
cLAay
SAND
CLAY
SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

138-048-07BAC2

1016/72 Pu g
903 Well Type:
199 Aquifer;
182-193 Log Source:

Lithologic Log
Description
black
yellow
biue, soft
blue, sandy
blue, sandy, with sand lenses
blue, hard, sandy
blue, sticky, sandy
gray, fine
white

138-048-07BDB2
an7me Pu :
166-175 Log Source:
Lithologic Log

Description

black

brown, soft

blue, soft

no description

blue, sandy, little rocky

no description

blue, sandy, hard

blue, sandy

blue, fine

blue, sandy

blue

blue, sandy

138-048-07BDB3

5M14/85 Pu ;
ae Well Type:
313 Aquifer:
290-305 Log Source:

Lithelogic Log

A 169

Domestic Well

24" Steel

Undefined

Frederickson's of ND, Inc

Depth (ft)

0-1

1-26
26-75
75-77
77-83
83-121
121-182
182-185
185-193
193-199

Domestic Well
4" Steel

Undefined
LTP Enterprises, Inc

0-2
221
21-75
7578
78-135
135-136
136-142
142-151
151-152
152-165
165-175
175-178

Domestic Well
Dalo G
LTR Entegrges. Inc



Unit
TOPSOIL

SAND
SAND

SAND
CLAY
CLAY
CLAY
CLAY
SANDSTONE
SANDSTONE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SAND
CLAY
SAND
CLAY

138-048-07BDB3 (continued)
Description
black
brown
gray, soft
blue, soft
blue, sandy
blue, sandy, with small rock
blue, colored, sandy, with small gravel lenses
blue, sandy
biue, colored, with clay lenses
blue, sandy
colored
gray
blue, sandy
biue
blue
blue, sandy
blue, fine
blue, sandy
blue, gray, sandy, with small coal
white, gray, sandy, with small sandstone lenses
colored, white, sandy
white, with very small clay lenses
white, gray, with clay lenses

138-048-07CBD

8/29/95 Purross: Rural Water Well
900 Well Type: 5" Steel

177 Aquifer: Undefined

158-170 Log Source: LTP Enterprises, Inc

Lithologic Log

no description
no description

no description

no description
no description

A 170

02
213
13-18
18-82
82-90
90-98
98-101
101-107
107112
112132
132134
134-136
136-148
148-150
150-152
152193
193-194
194-240

0-2
2-34

82-135
135-172
172177



138-048-07CDD

Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 0-153 Log Source:
Lithologic Log - unavailable
138-048-07DC
Sgrneﬂ?ned IengBSVLI (ft): ;35-145 Al.gg S.ngca: LTP Enterprises, Inc
Lithologic Log
Unit Description Depth (ft)
TOPSOIL no description 0-2
CLAY brown 2-22
CLAY blue 22-73
TILL clay, sandy, blue 73-80
SAND gray 80-84
TILL clay, sandy, biue 84-102
SAND gray 102-105
TILL clay, sandy, blue 105-133
SAND gray 133-145
TILL clay, sandy, blue 145-148
138-048-08CCBABA
Date Completed: 51970 Purpose: Domestic Well
L3 e e S
Screened Interval (ft): 148-156 Log Source: LTP Enterprises, Inc
Lithologic Log
SOIL top soil, black 0-1
CLAY clay, yellow 1-12
CLAY clay, blue, soft 12-61
CLAY sandy clay, blue, soft 61-77
CLAY sandy clay with sand lenses, blue 77-86
CLAY sandy clay, blue, hard 86-92
CLAY sand clay with sand lenses, blue 92-98
CLAY sandy clay, blue, hard 98-111
SAND sand, blue 111-114
CLAY sandy clay, blue 114-140
SAND sand, blue 140-157
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Date : :
L.S. E?:rnplevmta%:
Depth Drilled (ft):
Screened Interval (ft):

Unit

SOIL

CLAY
CLAY
CLAY
CLAY
CLAY

CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SoiL

CLAY
CLAY
SAND
CLAY
SAND
SAND
CLAY
SAND
CLAY
SAND
CLAY

WEATHERED
PRECAMBRIAN

8/1962
910

139-145

D ipti
top soil, black

clay, yellow

shale, blue

sandy clay, blue, hard
sandy clay, blue, soft
sandy clay, blue, hard

sandy clay + boulder, blue, hard

sandy clay, biue, softer
sand, gray

sandy clay, blue

6/1986
910
233
186-191

D -
top soil, black
clay, brown
clay, blue
sandy clay, gray
sand, gray
sandy clay, gray

sand with lenses of clay, colored

sand, colored
sandy clay, gray
sand with clay, gray
sandy clay, colored
sand, colored
sandy clay, gray
decomposed, white

138-048-08DBCCAB

\;P;! IT :
e e:
Aquﬂer‘:p
Log Source

Lithologic Log

138-048-15ABADCB

\F!;‘u | T :

e ;
Aqdfagpe

Log Source:

Lithologic Log

A 172

Domestic Well
4" Other
Undefined

Frederickson's of ND, Inc

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

Depth (ft)
0-2
2-22
22-89
89-94
94-97
97-116
116-118
118-120
120137
137-147
147-185
185-192
192-226
226-233



Date Completed:
L.S. Elevation f?:
Depth Drilled (ft):

Screened Interval (ft):

Date

L.S. Elevahon gt}
Depth Drilled
Screened Intarval (ft):

Unit

SOIL

CLAY
CLAY
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft

138-048-15DACABB

10/1978
912

140-146

D ipti
top soil, black, soft
clay, brown, soft

quick sand, yellow, soft
clay, gray, soft

clay, black, soft

clay, blue, soft

S'vu IT :
ell Type:
Aquifer:

Log Source:

Lithologic Log

clay + stones, gray, medium hardness

fine sand, gray, soft

clay, gray, medium hardness

clay + stones, gray, medium hardness

fine dirty sand, gray, soft

medium clean sand, gray, soft

138-048-16BBBDBA
o wWol Type:
Ig?-ms ALglngSmm
Lithologic Log
D £
top soil, black
clay, brown
shale, biue
sandy clay, blue
clay lensed with sand, blue
sandy clay, blue
sand, blue
sandy clay, blue
sand, biue
sandy clay, blue
sand, blue
138-048-19DDCAAA
%937 \T\fuel Type
.05 (00 Source:

A 173

Domestic Well

4" Stainless Steel
Undefined

Paasch

Domestic Well

4" Stainless Steel
Undefined

Frederickson's of ND, Inc

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

0-2

28
8-10
10-18
18-19
19-87
87-130
130-134
134-136
136-140
140-143
143-146

Depth (ft)
02
2-15
1570

72-77
77-88

89-94

96-100
100-105



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SOIL
CLAY
CLAY
CLAY
SAND
SAND

138-048-19DDCAAA (continued)
Lithologic Log

Description
top soil, black
clay, brown
clay, blue
sandy clay, blue
sand, white
sandy clay, blue
sand, gray
sandy clay, blue
sand, gray
sandy clay, blue

1 38-048-2N3CCCDBC

4/1969
913

151
145-150

Lithologic Log

Description

top soil, black

clay, yellow

clay, blue, soft

sandy clay, blue, hard

sandy clay with sand lenses, blue
sandy clay boulder, blue

sand, gray

138-048-23DAAABD
Wa'l Tysa:
Aquifer:

Log Source:

121975
916
126
120-126

Lithologic Log

Description

top soil, black, soft

clay, yellow, soft

clay, blue, soft

clay + stones, gray, medium hard
fine watersand, gray, soft
medium watersand, gray, soft

Pu

1M}l"‘lqt:j}nype:
Log go::.u'ca

A 174

Domestic Well

4" Stainless Steel
Undefined

Frederickson's of ND, Inc

Depth (ft)
0-1
1-23
2392
92-129
129-135
135-141
141-151

Domestic Well

4" Stainless Steel
Undefined

Paasch

Depth (ft)
02
217
17-98
98-118
118121
121126



138-048-26CDCDAD

Date Compl 81977 Purpose:
LS. Elavaﬁon ('I;t ?16'? Well Tgpa:
&mﬂgglmwm (ft): 105-110 ALc%ﬂS?:uma:

Lithologic Log
SOIL top soil, black
CLAY clay, gray
CLAY clay, brown
CLAY clay, blue
CLAY sandy clay, blue
SAND sand + lenses clay, varied color
CLAY sandy clay, blue
SAND sand, varied color
CLAY sandy clay, blue

138-048-28ACCBBD
ey i A
Depth Drilled (ft): 129 Aquifer:
Screened Interval (ft): 122-127 Log Source:

Lithologic Log
Unit Description
SOIL top soil, black
CLAY clay, yellow
CLAY clay, blue, soft
CLAY sandy clay, biue
CLAY sandy clay with sand lenses, blue
SAND sand, varied color
CLAY sandy clay, blue
SAND sand, varied color
CLAY sandy clay, blue

138-048-28CAACDA

Depth Drilled (ft): 227 Aqu:f
Screened Interval (ft): 211-217 LngSoun:a

Lithologic Log

SOIL top soil, black
CLAY clay, brown

A 175

Domestic Well
4" Stainless Steel

Undefined
LTP Enterprises, Inc

Domestic Well

4" Stainless Steel
Undefined

Frederickson's of ND, Inc

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

24
4-23

82-104

104-110
110-157
157-163
163-167

Depth (ft)
0-1
1-16
16-69
69-79
79112
112116
116-121
121127
127129

0-2
2-18



CLAY
CLAY
SAND
SAND
CLAY
CLAY
SAND

SAND
NO SAMPLE
SAND
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
cLaY
CLAY
SAND

SAND
CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY

138-048-28CAACDA (continued)
clay, blue, soft 18-70
sandy clay, blue 70-80
lenses of sand + clay, blue 80-81
sand drilled dirty, blue 81-82
sandy clay, biue 82-107
sandy clay with rock, blue 107-117
sand drilled good, colored 117-118
sandy clay, blue 118-194
sand, gray 194-195
lenses, gray 195-197
sand, colored 197-202
sand with rock + gravel, colored 202-207
sand, gray 207212
sand + gravel, colored 212-227
138-048-28CDABCA
102-110 Log Source: LTP Enterprises, Inc
Lithologic Log
Description Depth (ft)
top soil, black 0-2
clay, brown 2-15
clay, blue 15-70
sandy clay, blue 70-82
sand took water, varied color 82-85
sandy clay, blue 85-102
sand took water, varied color 102-112
sandy clay, blue 112-118
138-048-28CDACAC
éjljggm Me: ‘E‘:d g:%sﬁasvg ?Siisel
106-110 Log Source: LTP Enterprises, Inc
Lithologic Log

Description Depth (ft)
top soil, black 0-2
clay, brown 2-20
clay, blue, soft 20-74
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138-048-28CDACAC (continued)

CLAY sandy clay, gray 74-88

CLAY lenses of clay + sand, varied color 88-92

CLAY sandy clay, gray 92-98

SAND sand, varied color 98-100

CLAY sandy clay with sand lenses, gray 100-102

CLAY sandy clay, gray 102-105

SAND sand + gravel took water, varied color 105-110

CLAY sandy clay, gray 110-110
138-048-28CDACBB

Date Completed: 211979 Pu : Domestic Well

L.S. Elevation (ft): 911 Well Type: o

Depth Drilled (ft): 212 Aquifer: Undefined

Screened Interval (ft): 0-0 Log Source: LTP Enterprises, Inc

Lithologic Log

Unit Description Depth (ft)
SOIL top soil, black 0-2
CLAY clay, brown 215
CLAY clay, blue 15-70
CLAY sandy clay, blue 70-87
SAND sand, varied color 87-88
CLAY sandy clay, blue 88-103
SAND sand, varied color 103-107
CLAY sandy clay, blue 107-109
SAND sand, varied color 109-110
CLAY sandy clay, blue 110117
SAND sand, varied color 1174121
CLAY sandy clay, blue 121-170
SHALE shale, varied color 170-212

138-048-28CDDBDD

Date Completed: 91975 Pul : Domestic Well
L.S. Elevation (ft): 910 Well Type: 3" Stainless Steel
Depth Drilled (ft): 106 Aquifer: Undefined
Screened Interval (ft): 99-105 Log Source: Paasch

Lithologic Log

Unit Description Depth (ft)
SOIL top soil, black, soft 01

CLAY clay, yellow, soft 1-11
CLAY clay, yellow, soft 11-27
CLAY clay, yellow, soft 27-33
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CLAY
SAND
SAND
SAND
BOULDERS
GRAVEL
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
SOIL
CLAY
CLAY
SAND

SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY

WEATHERED
PRECAMBRIAN

138-048-28CDDBDD (continued)

clay, yellow, soft

sand & gravel, brown, varied hardness
sand & gravel, brown, varied hardness
sand & gravel, brown, varied hardness
boulder, gray, hard

gravel, gray, varied hardness

water sand, gray, soft

138-048-31DADABA

1211978
910

162
82-91

\’:u‘u IT :
ell Type:
Aquifer:
Log Source:

Lithologic Log

Description

top soil, black

clay, brown, soft
sandy clay, biue, sof
sand, varied color
sandy clay, biue
sand, vaned color
sandy clay with lenses, varied color
sand, varied color
sandy clay, blue
sand, gray

sandy clay, blue
silty sand, gray
sandy clay, blue
sand, varied color
sandy clay, blue
sand, gray

sandy clay, blue
sand, varied color
sandy clay, blue
sand, varied color
sandy clay, blue
sand, varied color
sandy clay, blue
decomposed, white

A 178

Domestic Well

4" Stainless Steel
Undefined

LTP Enterprises, Inc

33-51
51-64
64-76
76-80

82-92
92-105

92-94
94-100
100-102
102-157
157-162



138-049-01ADB

Date Completed: 2113/80 Pu : Domestic Well

L.S. Elevation (ft): 906 Well Type: 4" Steel

Depth Drilled (ft): 32 Aquifer: Undefined
Screened Interval (ft): 313318 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-2
CLAY gray 23
CLAY brown 3-15
CLAY blue, soft 15-84
SAND colored 84-89
CLAY blue, sandy 89-150
SAND colored 150-192
SAND blue, with clay lenses, dirty 192-199
CLAY black, blue, white, sandy, shale 199-211
SAND colored 211-213
CLAY blue 213227
SAND colored 227-228
CLAY blue, sandy 228-264
SAND colored 264-268
CLAY blue, sandy 268-279
SAND colored 279-286
CLAY blue, sandy 286-294
SAND blue, with clay lenses, dirty 204-298
SAND colored 298-303
CLAY blue, sandy 303-304
SAND colored, with clay lenses 304-309
SAND colored 309-318
CLAY blue, sandy 318-322

138-049-01ADC

Date Completed: 51674 Pu : Domestic Well

L.S. Elevation (ft): 906 Well Type: 4" Steel

Depth Drilled (ft): 32 Aquifer: Undefined

Screened Interval (ft): 317-321 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-1
CLAY brown 1-15
SHALE blue 1585
CLAY blue, sandy, with rock 85-152
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138-049-01ADC (continued)

SAND blue, washed 152-154
CLAY & SHALE blue, black, sandy 154-162
SHALE black, sandy 162-193
SHALE black, sandy, with rock 193-198
SAND gray, fine 198-202
CLAY & SHALE black, brown, blue, sandy 202-207
CLAY & SHALE brown, pink, blue, black, sandy 207-218
SAND biue 218-220
CLAY & SHALE blue, brown, black, sandy 220-229
SAND blue 229-230
SHALE pink, gray, black 230-234
SAND blue 234-235
SHALE pink, gray, black 235-265
SHALE blue, black, white, hard 265-277
SAND black, white, with sandstone lenses 277-301
SANDSTONE white, with dirty spots 301-322
138-049-01DAAD
Date Completed: 1985 Pu ; Municipal Well
L.S. Elevation (ft): 904 Well Type: 0" Unknown
Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 290-305 Log Source:
Lithologic Log - unavailable
138-049-02BAA
Depth Drilled (ft): 306 Aquifer: Dakota Group
Screened Interval (ft): 291-301 Log Source: LTP Enterprises, Inc
Lithologic Log
Unit Description Depth (ft)
TOPSOIL black 0-2
CLAY brown 217
CLAY soft, biue 17-69
SAND drilled bad 69-71
CLAY sandy, with small lenses of sand, blue 71-72
CLAY sandy, rocky, blue 72-82
CLAY sandy, hard, with rock, blue 82-85
CLAY sandy, blue 85-88
SAND & GRAVEL  no description 88-89
CLAY sandy, blue 89-97
CLAY very sandy, softer, blue 97-98
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138-049-02BAA (continued)

CLAY sandy, biue

CLAY sandy, with lenses of dirty sand, blue
CLAY sandy, blue

SAND no description

CLAY sandy, biue

SAND fine, drilled dirty, black
CLAY sandy, blue black
SAND some chatter

CLAY sandy, blue black
SAND poor, drilled slow
CLAY sandy clay shale, black
CLAY sandy, black

SAND gray

CLAY sandy, black gray
SAND no description

CLAY sandy, black gray
SANDSTONE no description

CLAY sandy, gray
SANDSTONE no description

CLAY sandy, gray
SANDSTONE no description

PRECAMBRIAN decomposed, white

Date Completed: oo

L.S. Elevation (ft): 905

Depth Drilled (ft): 310
Screened Interval (ft): 200-310
TOPSOIL no description

CLAY yellow

SAND & GRAVEL  no description

TILL no description

CLAY gray

CLAY brown clay with coal layers
SAND no description

138-049-02BAB

A oy

e 3
Aquiter

Log Source:

Lithologic Log

A 181

Domestic Well
4" PVC
Dakota Group
Lako Drilling

98-103

103-106
106-112
112-113
113-208
208-212
212-215
215-216
216-222
222-226
226-240
240-251
251-253
253-258

276-278
278-281
281-284

287-302
302-306

0-2

2-7
71-78
78-230
230-257
257-294
294-310



Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

TOPSOIL no description
CLAY green

CLAY gray

TILL no description
TILL gravelly

TILL no description
CLAY black

CLAY white

CLAY gray

SAND nice, clean
Date Completed:

Dopth Drled (1)

Screened Interval (ft):

GRAVEL
TILL
GRAVEL
SAND
TILL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (it):

Description
black

yellow

gray

no description
gravelly

no description
no description
coarse

8/1991
905

314-334

00

145-165

fine, with coal layers

no description

8388

138-049-02BDAC

SVU | T :
el :
Aquiter.
Log Source:

Lithologic Log

138-049-02BDDD1

Pul :
Well Type:
Aquifer:
Log Source:

Lithologic Log

138-049-02BDDD2

Pu :
Well Type:

Log Source:
Lithologic Log
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Domestic Well
4" PVC
Undefined
Lako Drilling

Domestic Well
4" PVC
Undefined
Lako Drilling

Test Hole

Lako Drilling

0-2
2-10
10-76
76-80
80-102
102-215
215-265
265-284

0-2
2-18
18-84
84-96
96-103
103-110
110-125
125127
127170
170-175



TOPSOIL
CLAY
CLAY
TILL
SAND
TILL
SAND
TILL
SAND
CLAY
SAND
TILL
SHALE
CLAY
SHALE
SAND
GRANITE
GRANITE
SAND
GRANITE

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL

SAND
GRAVEL
TILL

CLAY
SHALE

138-049-02BDDD2 (continued)

black
yellow

gray
gravelly

no description
dirty

no description
no description

no description
no description

no description
no description
white, weathered
green, weathered
no description

green
138-049-02CCC
NDSWC 5699

909 Well Ty;::e:

155
Log Source:

Test Hole

NDSWC
Lithologic Log

no description

pale grayish brown, oxidized, moderately cohesive, very plastic calcareous

dark greenish gray, unoxidized, moderately to very cohesive, plastic, slightly calcareous

dark greenish gray, very sandy and pebbly, calcareous, moderately to very cohesive, gravel
from 76-78 feet, 81-82?'eat coarse, very angular carbonate gravel

fine to coarse gravel, poorly sorted, predominantly medium grain, subangular to rounded
medium to coarse gravel, poorly sorted, angular to rounded

dark greenish gray to olive gray, very sandy and pebbly, very calcareous, moderately
cohesive, numerous small gravel lenses and boulders

brownish black, non-calcareous, very cohesive and plastic
light gray, slightly calcareous, moderately indurated

A 183

0-2
2-18
18-82
82-109
108-112
112-126
126-130
130-141
141-159
159-166
166-170
170-178

Depth (ft)
0-1
1-12
1271
71-101

101-108
108-111
111-134

134-141
141-155



Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND

CLAY
CLAY
SAND
SAND
SAND
CLAY & ROCK

Date ed:
LS. Eclgmpmvaﬂon (f1):
Depth Drilled (t):

Screened Interval (ft):

Unit
TILL
DIRT
CLAY
CLAY
TILL
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

382-392

Description
black

brown

blue

biue, sandy
with clay lenses
blue, sandy

with clay lenses
blue, sandy

no description
blue, sandy, softer
blue, sandy
blue, sandy

with clay lenses, fine

fine

finer

blue, green, sandy

éﬁ%g

D inti
no description
black

yellow

gray

no description
no description

6/4/64

148-151

138-049-03AAB2

Wel Ty
ell ype
Aquifer:
Log Source:

Lithologic Log

138-049-03DAA

Well T :
ell Type:
Aquifer:
Log Source:

Lithologic Log

138-049-04AAA
NDSWC 3104
‘Tvu LT e:
Acifer
Log Source:

Lithologic Log

A 184

Domestic Well
4" Steel
Undefined

LTP Enterprises, Inc

Industrial Well
4" PVC
Dakota Group
Lako Drilling

Observation Well
1.25" ABS

West Fi South
NDSW%FQD

02
214
1481
81-87
87-89
89-91
91-92
92257
257-260

297-332
332-349

401-402

0-2
24
4-22
2295
85-295



Unit
TOPSOIL
CLAY
CLAY
TILL

TILL
TILL

SAND & GRAVEL

SILT

SANDY CLAY

LIGNITIC SILT
CLAY
GRANITE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL

SILT
SAND
TILL

SAND

BEDROCK

Description
black

138-049-04AAA (continued)

grayish orange, silty, very cohesive, oxidized, slightly calcareous
olive gray, siity, cohesive, calcareous

olive gray, clay th
Calcarsous, qute

h qravel, shale, granite, limestone, quartz, ect., cohesive, highly
%, ignite fragments

light olive to olive gray. clay through gravel, sandy, limestone, quartz and granite, very highly
calcareous,

olive gray. clay through gravel, limestone , shale, granite, quartz and lignite, highly calcareous,

mﬂnssandm 15mm, subangular to rounded, predominantly

with abundant limestone

quartz
granite, with shale, pyrite and miscellaneous rocks, some very angular chips from larger

gravel

black to brownish gray, soft lignite material with some lignite chips, cohesive, non-calcareous,

black and brownish black pieces
and brownish gray about 250, lamina

g)rﬁ:sy black and very soft, gets lighter more olive gray
are present but rare

light gray to medium gray, clay and medium to coarse sand, up to 3/4mm some black lignitic
seams, non-calcareous, su

as above

subangular, white and clean sand

white, slight greenish tint in places, sand grains, white and clean up to 1mm, non-calcareous
weathered, clay, pale blue green, sand grains, highly calcareous, to medium yellowish green,

to dark yellowish green

5/16/80

178-181

D ipti
no description

138-049-04CCC

NDSWC 5690

Pui ;
Well Type:

Aquifer:

Log Source:

Lithologic Log

Observation Well

':N-zsn FEVC South
lest

NDSWaégo

grayish orange, oxidized, slightly calcareous, very cohesive and plastic

olive gray, unoxidized, calcareous, very cohesive, plastic

dark brownish gray very sandy and pebbly, calcareous, very cohesive, small intercalated

gravel lenses

brownish gray, clayey, calcareous,
fine to medium grain, predominantly medium grain, medium sorting, subrounded to rounded

light brownish gray, very sandy and pebbly, very calcareous, moderately to very cohesive,
small intercalated gravel lenses

gravel, fine grain, well sorted, subrouned to rounded, contains detrital lignite gravel, very
clayey, 90% quartz, 5% carbonate 5% lignite

shale, duﬁ yellowish brown, non-calcareous,

reous, gypsiferous,
with carbonaceous very fine grain ‘sand and silt

A 185

moderately to well indurated,

0-2
2-18
18-58
58-98
98-115

115-116

116-222

222-305

305-313

313319
319-340
340-355

0-1
1-12

12-64
64-81

81-85
85-87
87-155

155-188

188-220



Date

Unit
TOPSOL

CLAY
SILT
SAND & GRASE.

CLAY
'SAND & GRAVE.

Date

Completa:
L.S.Ele X
Dapm Dﬁﬂeﬂ‘gr

TILL
SAND

SAND & GRAVEL

ROCKS

138-049-04DDD

NDSWC 5689
51580 Pu
9032 Well Type
230 Aquifer:
150-153 Log
Lithologic Log
Description
mo description

grayish orange, oxidized, slightly calcareous, very cohesive and plastic, cuts in large ribbons

Observation Well
S s
N DSW%;QO

brownish gray, unoxidized, slightly calcareous, very cohesive and plastic, cuts in large

ribbons, gravel at 70 feet

brownish gray, very sandy, very calcareous, nwderatemvs rnan%lml ggvv;lilgnn::ss.

ill moderately pebbly with shale pebbles, from 84 to 96

brownish gray, clayey, calcareous, grades into clay also brownish gray, calcareous
gravel, medium sand to gravel, predominantly medium and coarse sand, poor sorting,
subangular

to rounded, from 11 to117ﬁaetwasinterbeddadmﬂ1clay,ﬁ'nm134featwareolay

lenses
brownish gray, calcareous, very plastic, cuts in ribbons

ﬁne sand to gravel, gedoninantl fine and coarse sand, approximately 10% gravel, medium

rounded, fine sand in well rounded quartz

brownish gray, calcareous, contains small gravel and detrital lignite lenses
medium yellowish brown, oxidized, slightly calcareous, soft but breaks at right angles

138-049-05BBA

itiaho NDSWC 12669
905.07 Wel Type:
320 Aquifer:
258-263 Log Source

Lithologic Log
Descript
black

Observation Well
2" PVC
Ponderosa
NDSWC

yellow-brown, very plastic, stiff, occasional red stains (oxidized lake clay)

gray, very plastic (lake clay)

clay, medium gray, sandy, silty, moderately soft

clay, light gray, sandy, very soft, (drills slowly, however)
dark gray, stiff, sandy, silty, pebbly

clay, light gray, sandy, soft

clay, dark gray, stiff, plastic, sandy, silty, pebbly, gravel layers and rocks at 96' and 103'

clay, brownish gray, very sandy, silty

fine, medium, and coarse, with gravel, coarser with depth, subangular to subrounded, quartz,

shale, carbonates, and granitics
medium, clean, well sorted, angular to subrounded

medium to coarse sand, fine to medium gravel, clean, subangular to subrounded, not much

return of coarser material, very coarse drilling at 266"
rough drilling
greenish, soft, silty, weathered Precambrian fragments
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0-1
1-15
1571

71-98

98-108
108-134

134-142
142-161

161-203
203-230

0-1
1-22
22-70

86-91
91-94
94-103
103-106
106-122

122-140
140-300

300-301
301-302



138-049-05BBA (continued)
ROCKS no description 302-303

CLAY silty, stiff, dark gray, some mica flakes, very litle sample return, slightly plastic, softer with 303-320
even less sample retum after 313'

138-049-05CDD

Date Completed: 110/95 Pu H Domestic Well

L.S. Elevation (ft): 910 Well Type: 4" PVC

Depth Drilled (ft): 12 Aquifer: Ponderosa
Screened Interval (ft): 108-112 Log Source: LTP Enterprises, Inc

Lithologic Log

CLAY no description 0-13
CLAY soft 13-71
CLAY sandy 7185
SAND coarse, with lenses of clay 85-92
SAND coarse 92-97
SAND coarse 97-102
SAND coarse 102-107
SAND coarse 107-112
SAND coarse, with lenses of clay 112119
CLAY sandy 119122

138-049-06ABB3

NDSWC 12677
Date Completed: 10/30/90 Purrose: Test Hole
L.S. Elevation (ft): 902 Well Type:
Depth Drilled (ft): 340
Log Source: NDSWC
Lithologic Log
Unit Description Depth (ft)
TOPSOIL black 0-1
cLaY yellowish brown, very soft, plastic, smooth (oxidized lake clay) 1-21
CLAY gray, soft, very plastic, smooth (lake clay) 21-67
TILL clay, sandy, silty, pebbly, gray 67-75
SAND fine to medium, fairly well sorted 7593
TILL clgg. light gray, very sandg, soft, drills slowly, gravelly and rocky from 93' to 95, boulder at 93-164
135' (put on rock bit; clay Itreplaceat140'¥
SAND very litle sample reutm 164-165
TILL clay, sandy, silty, rocks and boulders 165-169
SILT grayish brown, slightly plastic, clayey, layered with CLAY, medium gray, silty, soft, notmuch ~ 169-177
sample retum
SAND fine, silty, clayey, very poorly sorted, not much sample retum 177-184
SILT soft, grayish brown, smooth, clayey, not much sample retum 184-188

A 187



138-049-06ABB3 (continued)

SAND fine, silty, clayey, poor sample retum 188-197
SLT silt and clay, brownish gray, soft, slightly plastic 197-200
‘SAND fine, some medium sand, some silt, mostly fine, powdery, sugar sand, layered with siitlenses 200-225
SAND medium to coarse, some fine gravel, subangular to subrounded, predominantly quartz and 225-246
carbonates, some shale pieces
GRAVEL fine to coarse, angular to subrounded, shales, carbonates, igneous, and quartz, rocks at 288' 246-288
SAND sand, medium, some fine, some coarse, fairly clean 288-303
SAND & GRAVEL medium to coarse sand, fine gravel 303-308
CLAY silty, black, soft, slightly plastic, slightly gritty, leaves black stain on fingers (bedrock) 308-323
' CLAY silty, medium to light gray, shiny, moderately soft, slightly plastic (bedrock) 323-33%7
CLAY white, very soft, slippery, soapy feel, talc-like (bedrock) 337-340

138-049-06ABB4

Date Completsd: 11/6/80 NDSWCPL?F(@: Observation Well
LS. on' 903.14 Well Type: 2" PVC
Serosnad Intomed: Pa0.253 Loy Source: NBSWG

Lithologic Log
Unit Description Depth (ft)
TOPSOIL no descripbon 0-2
cLAY yellowish gray (oxidized lake clay) 2-19
CLAY gray 19-72
TiL gray, sandy 72-83
SAND fine, and gravel 83-106
GRAVEL rocky 106-107
TILL gray, sandy 107-126
ROCKS no description 126-127
TILL gray, sandy 127170
ROCKS (put on rock bit) 170-171
TiLL gray, sandy 171-178
SAND fine 178-185
TILL gray, sandy, with layers of sand 185-189
SAND fine to medium 189-208
TILL gray, sandy 208-211
SAND fine to medium 211223
SAND & GRAVE. medium to coarse sand, gravel 223-243
SAND & GRAVE. coarse 243-260
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Date Completed: 12/6/88 Purpose: Domestic Well
L.S. Elevation (ft): 904 Well Type: 4' PVC
Depth Drilled (ft): 278 Aquifer: Ponderosa
Screened Interval (ft): 238-258 Log Source: Water Smith, Inc

Lithologic Log
TOPSOIL no description 0-2
CLAY yellow 2-20
CLAY blue 20-80
SAND mixed with clay 80-97
ROCK rock shelf 97-100
CLAY blue clay, mixed rocks 100-217
SAND mixed with gravel, takes water 217278

138-049-06ACDB

E?shm% Qﬁw Svuei Tyf;a: E%ﬂc s
Depth Drilled (ft): 227 Aquifer: Ponderosa
Screened Interval (ft): 213217 Log Source: LTP Enterprises, Inc

Lithologic Log
TOPSOIL black 0-2
CLAY brown 2-30
CLAY blue 30-70
CLAY gray, sandy 70-79
SAND colored, with gravel 79-99
CLAY gray, sandy 99-137
SAND colored 137-140
CLAY gray, sandy 140-183
CLAY gray, sandy, with lenses 183-187
SAND gray 187-189
SAND colored 189-193
SAND colored, silty 193-194
SAND colored 194-199
SAND colored 199-202
SAND colored 202-217
SAND colored 217-227

138-049-06ACDC
Date Completed: 7R/87 Purpose: Test Hole
L.S. Elevation (ft): 904 Well Type:
Depth Drilled (ft): 302
Log Source: LTP Enterprises, Inc

138-049-06ABC
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Date Completed:

L.S. Elevation'{i:
Depth Drilled i
. Screened | 3

GRAVEL
TILL

SAND
SILT
SAND
TILL
SAND
GRAVEL

138-049-06ACDC (continued)

Lithologic Log
Descript
gray
mpwn
bigie
sandy clay with rock, gray
colored
sandy clay with rock, gray
sandy, gray
cplored
sandy, gray
colored
sandy, gray
gray
sandy, gray
fine, silty, gray
sandy, brown
decomposed, white

138-049-06BBC
NDSWC 12675

10/30/90 Pul : Observation Well
Wa[l Type:

901.88 1.25" PVC
300 Aquifer: Horace
258-263 Log Source: NDSWC
Lithologic Log

Description

black

yellowish brown, plastic, moderately firm, smooth (oxidized lake clay)

gray, moderately soft, smooth, very plastic (lake clay)

clay, gray, slightly brownish, sandy, silty, pebbly, gravelly layers at 66', 72'to 76'

clay, light gray, very sandy, silty, moderately soft, sand layer at 88'

rocky, angular to subrounded

clay, dark gray, moderately sandy, silty, changes back to light gray

clay, gray, stiff, slightly silty, slightly plastic

fine to medium, dirty, lots of fine material

brownish gray, soft

not much sample retum

clay, gray, stiff, silty, sandy, with sand layer at 125'

fine to coarse, mostly fine to medium, poorty sorted, subanguiar to subrounded

rocky
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Depth (ft)
0-2
232
32-70
70-80
B0-96
96-102
102-106
106-107
107-191
191-196
196-230
230-232
232-260
260-263
263-292
292-302

0-2

217
17-63
63-77
77-90
90-91
91-100
100-106
106-115
115117
117120
120-128
128-153
153-154



SAND
SAND & GRAVEL

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
ROCK

SAND
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
ROCK
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

138-049-06BBC (continued)

medium to coarse, mostly medium, subrounded to rounded, mostly quartz, some coarse
layers

coarse sand, fine gravel, some medium , subangular to rounded, mostly carbonates and  202-269
quartz, some shale grains after 220", at 266'

154-202

Sy g a0
shiny after 285'
138-049-06DAD1
;BBGWQ ‘mﬂi Test Hole
- Log Source: LTP Enterprises, Inc
Lithologic Log
black 0-3
brown 31
soft, blue 11-70
sandy, blue 70-79
red 79-80
sandy, blue 80-94
with silty lenses of clay 94-99
sandy, blue 99-181
138-049-06DAD2
5" o
1215-135 Angwg&ma WEnr?g?pﬂsas, Inc
Lithologic Log

Description Depth (ft)
black 0-2
brown 2-13
biue 13-69
red 69-70
sandy, rocks, blue 70-97
rocks, gravel, colored 97-141

138-049-07BAB

NDSWC 11998A I
9/30/82 Hr‘:hosa rvation We
903 Well Type: 1.25" PVC
385 Aquifer: Horace
278-283 Log Source: NDSWC

Lithologic Log
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SAND
SAND

CLAY
SAND

GRAVEL
~SAND & GRAVE.

CLAY
GRANITE

Date -
TaEn
Depth Drilled (#}
Scresned ‘

TOPSOIL
CLAY

CLAY

CLAY

CLAY
SILTY CLAY

SAND
SAND

138-049-07BAB (continued)
D ipti
no description
ysllow brown, oxidized, very plastic, some silts and roots, iron stain
alive gray, unoxidized, very plastic, very few silts, drills fast, lake clays
alive gray, slity sandy with pebbles, numerous, cobbles, poorly soiled (till)
alive gray, slightly plastic, some silt, drills smooth

silt, olive gray, drills faster, not as plastic or cohesive, occasional shale sand lense, also
picked up wood fragments at 157-160 feet, 166-176 several layers of sand in clayey silt

fine to medium, (poor sample retum) well rounded and soiled, drills as if there are lots of silts,

layers of clay, silts and sand from 186-197 feet

fine, formed with several layers of clay and silts (poor sample retum)

fine to medium, (poor sample retum), drills as if clean, may be some coarse material
fine to medium, with layers of clay, (poor retum)

fine to medium, drills clean, (poor retum)

fine to coarse, well rounded to subrounded, predominantly igneous, some carbonates and
shale, fair sorting

olive gray

medium to coarse, well rounded to subrounded, fair sorting, retum rather poor, drills rough,
occasional

picking up some pebble gravels about 10%- 20%, carbonates, shale, and igneous,
fragments of bedrock clay at 300 feet

fine to medium, with medium to coarse sands, well rounded to subrounded, fair sorting,
as above, occasional layer of olive gray to green clay about equal to the percentages of
carbonate and shales, igneousmﬂqlmtalrsorﬁng,oocasionalﬁgmmsofgreen
claystone

sandy, greenish, drills smooth, light green to dark

hard chips, drills slow, stained, green, white and black minerals

138-049-07BBA
NDSWC 11999

9/30/82 H.erose: Observation Well
903.1 Well Type: 1.25" PVC

206 Aquifer: Horace
183-188 Log Source: NDSWC

Lithologic Log
Description
no description
yellow brown, oxidized, iron stains, very plastic, drills fast
olive gray, unoxidized, very plastic, cohesive, drills fast
olive gray, silty sandy with pebbles, poorily sorted, occasional rubble (till)
silty, olive gray, drills smooth, (no sand or gravel) plastic but not as cohesive

ir;lo';"ra silts than above, driller faster, (olive gray)(poor retumn) abundant wood fragments at 152

very fine to fine, with layers of gray clay, rather poor retum, also wood fragments
very fine to fine, well rounded to subrounded, well sorted, % difficult to determine,

mately equal amounts of carbonates, shales and igneous grains, drills clean, appears

to be no layers of clay
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0-2
2-15
15-62
62-88

96-176

176-197

197-202
202-216
216-222
222-227
227-248

248-249
249-304

375-385

0-2
2-18
18-56
56-76
76-83
83-152

152-176
176-206



138-049-07DBA

Depth Drilled (ft): 444 Auter,

Screened Interval (ft): 245-260 Log Source:
Lithologic Log

Unit Description

CLAY dark brown

SAND - silty, dark brown

CLAY blue

CLAY brown

CLAY soft, blue

CLAY sandy, with small lenses of sand, blue

CLAY sandy, blue

SAND no description

CLAY sandy, blue

SAND coarser in the top 5 feet

CLAY sandy, blue

SAND dirty

CLAY sandy, blue

CLAY sandy, with rocks, blue

CLAY sandy, blue

SAND dirty, fine, drilled slow

SAND drilled better

SAND dirty, fine

CLAY sandy, blue

SAND drilled better

CLAY sandy, blue

SAND dirty

CLAY sandy, biue

CLAY sandy, with a lense of sand, blue

CLAY sandy, little decomposed, blue

SAND dirty

CLAY sandy, blue, with sand lenses

SAND very dirty, drilled slow

CLAY sandy, blue

SAND no description

CLAY sandy, with small lenses of sand, blue

CLAY sandy, and decomposed, blue, green
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Domestic Well

4" Steel

Horace

LTP Enterprises, Inc

0-7
7-24
24-26
26-37
37-65
65-72
72-98
98-99
99-102
102-112
112-151
151-153
153-218
218-221
221-233
233-246
246-250
250-252
252-255
255-260
260-269
269-272
272-312
312-317
317-336
336-338
338-350
350-353

362-366



138-049-07DCC1

(Date Completet: TH2/76 Pu - Domestic Well

LB i 907 Well Type: 4" Steel

Depth Drilled (t): 210 Aquifer: Horace

Screened ' - 197-207 Log Source: LTP Enterprises, Inc

Lithologic Log

‘Unit Rescription Depth ()
CLAY Brown 0-27

- CLAY bive, soft 27-75
CLAY biue, sandy 75-97
SAND no description 97-101

- CLAY biue, sandy 101-126
SAND no description 126-128
CLAY biue, sandy 128-191
SAND no description 191-182
CLAY blue, sandy 192-193
ROCK no description 193-194
CLAY blue, sandy 194-197
SAND fine, very fine 197-207
CLAY biue, sandy 207-210

138-049-07DCC2

D Eevahont: o7 Wel Type: Sve
ggm n'%ﬂm r:‘,?:'1?-191 fggwsﬂbrurce LHOng?narprises, Inc

Lithologic Log
Unit Description Depth (ft)
TOPSOIL black 0-3
CLAY brown 317
CLAY blue, soft 17-45
CLAY biue, sandy 45-86
SAND biue, 86-89
CLAY blue, sandy 89-122
SAND colored 122-126
CLAY blue, sandy 126-153
SAND colored 153172
SAND colored 172-187
SAND colored 187-193
CLAY blue, sandy 193-201
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL

TILL

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

138-049-07DCD

9/4/74 Pu :
907 Well Type:
370 Aquifer:
360-370 Log Source:

Lithologic Log

yellow

biue

gray

no description
gray, sandy
brown, sandy
gray

black, greasy
white, sandy
black

red, white

138-049-08BBC
NDSWC 5698

906 Wyﬁe:
Log Source:
Lithologic Log
D ioti
no description
pale yellow brown, calcareous, very cohesive, plastic

dark greenish gray, slightly calcareous, very cohesive and plastic

Domestic Well
4" Steel
Dakota Group
Hicks Bros

Test Hole

NDSWC

dark greenish gray, very sandy, calcareous, moderately cohesive, gravel lense at 78 feet

138-049-08CCD
po- NDSW%UZMS '
915 Well Type:
252
Log Source:

Lithologic Log
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light brownish gray, very sandy, calcareous, moderately cohesive, many small interbedded
g?aval m.gnxm%sqm feet, gravel lense fmdeO'l-zwieet. gra{el 228-229 feet

brownish gray, calcareous, moderately to very cohesive, plastic

Test Hole

NDSWC

0-1

1-10
10-90
90-115
115-165
165-215
215275
275-315
315325

0-1

1-19

18-72

82-229

229-240



138-049-08CCD (continued)

TOPSOIL black 0-1

CLAY light olive gray to grea:gs#e gray, holds togelher silty, plasicn?d,aéﬂew hard, iron stained in places,  1-12

B e B R ety 1h

SAND moderately well sorted, angular to rounded, shale, quartz, carbonates, lignite, igneous, 19-39
crystalline, on top predominantly 1/4 to 1/2 mm, downwards it becomes coarser 1/2 to 3/4 mm

CLAY dark greenish gray, holds together, moderately hard, plastic, sticky, slightly silty, calcareous = 39-73

TILL dark greenish gray. silty, holds together, moderately soft, sticky, plastic, mostly dolomite, 7380
shale, quartz, and limestone, mostly rounded, fragment size 1 to 2 mm predominantly

BOULDERS granite 80-81

TILL as above boulders, greater variaition in grain size, sandy at places 81-117

GRAVEL mﬂs;rmla retum, angular to subrounded, about 3 to 5 mm in diameter, granite and dolomite ~ 117-119

TILL as above gravel, more compact and slightly sandier, occasional boulders 119-215

TILL interbedded with clay, olive black, holds together in water, hard, plastic, compact, contains 215223
litle white specks, lignite flakes, non-calcareous

CLAY sllty. sandy, ollve gadgad%mlg’a m m bmawﬁshhg:gsck tqs?ethar moderately soft, non-  223-252

clay, Ita#;?arstobaa
mixtureofclayandﬁgrite itis non-calcareous, moderatelysoﬂ:.holds

138-049-09DDD

NDSWC 5700 ‘
LS. Eevabon %046 Wel Type: TR
Scrooned inionay, S Loy Source: Noswe™ >
Lithologic Log
Unit Description Depth (ft)
TOPSOIL no description 0-1
cLAY pale grayish brown, calcareous, moderately to very cohesive and plastic, oxidized 1-12
CLAY dark greenish gray, unoxidized, calcareous, moderately to very cohesive and plastic 12-62
SAND fine to coarse, medium sorted-predominantly coarse subangular to rounded, taking water, 62-66
about 50% shale, 25% quartz, 25% carbonates
TILL brownish gray, very sandy, pebbly, very calcareous, many small gravel lenses 66-84
SAND & GRAVEL mitlil"m{ m ﬁ qravel , poorly sorted, angular to rounded, taking water, 92-96 feet interbedded  84-104
ple
CLAY brownish gray 104-106
TiLL brownish gray, silty, sandy, slightly, pebbly, calcareous, moderately cohesive 106-116
SAND m ei‘? coarse, moderately sorted, predominantly fine grain, subrounded to rounded, taking 116-123
TILL as above, interbedded with gravel lenses 123127
SAND as above, interbedded with clay from 142 to 144 feet 127-144
CLAY no description 144-152
SAND lgmnmwa%ilz sforted well rounded, 90% quartz, 5% carbonates, 5% lignite, high sphericity, 152332
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CLAY
SANDSTONE

Date Completed:
Iag. EI?delled ﬂ].:
Su%glned o

Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date ted:
L.S. E?:"ﬂmﬂ ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND

SAND

138-049-09DDD (continued)

no sample 332-342
fine to medium grain, medium sorted, munded moderately to well indurated 342351
138-049-10CDC

9/26/04 Pul . Domestic Well

907 Well Type: 4" PVC

148 Aquifer: Waest Fargo South

138-142 Log Source: LTP Enterprises, Inc

Lithologic Log
Description Depth (ft)
no description 0-2
no description 2-15
no description 15-74
sandy, with rocks 74-105
no description 105-129
with rocks, dirty 129137
no description 137-142
sandy 142-148
138-049-12AAB

1956 Purpose: Domestic Well

908 Well Type: 2" Steel

- . e

Lithologic Log - unavailable
138-049-12AAB2
;&w me: Test Hole
— Log Source: LTP Enterprises, Inc
Lithologic Log

Description Depth (ft)
black 0-2
sandy, brown 2-18
sandy, biue 18-76
no description 76-78
sandy, blue 78-81
no description B81-82
sandy, blue 82-84
no description 84-86
sandy, blue 86-91
no description 91.92
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138-049-12AAB2 (continued)

CLAY sandy, blue 92-107
CLAY sandy, blue, with lenses of sand 107-112
CLAY sandy, blue 112-120
SAND no description 120122
CLAY sandy, blue 122:210
CLAY sandy 210216
CLAY sandy, biue 216-220

138-049-12AAB3

Ii.hébm ;&7:81 \F;Jue | Ty;:)e: E.o mSt:sa'ljc el
Lithologic Log
Unit Description Depth (ft)
TOPSOIL black 0-2
CLAY sandy, brown 2-18
CLAY sandy, blue 18-79
SAND no description 79-80
CLAY sandy, blue 80-82
SAND no description 82-83
CLAY sandy, biue 83-92
SAND with lenses, brown 92-95
CLAY sandy, blue 95-96
SAND brown 96-97
CLAY sandy, blue 97-100
138-049-13AAA
L T e e
Lithologic Log - unavailable
138-049-13ACC
E%Bm gm 5Vua I Ty;;a: Bot;va?éﬁc £
gﬂﬂﬂfd :!m: :43:—144 w&mz %mm. Inc
Lithologic Log
TOPSOIL no description 03
CLAY brown, stiff 3-44
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138-049-13ACC (continued)

SAND dirty
CLAY blue, stiff
CLAY blue, stiff
SAND mixed, dirty
SAND with small gravel, faify clean
138-049-13ADA
Screened Interval (ft): 140-144 Log Source:
Lithologic Log
Unit Description
TOPSOIL black
CLAY gray
CLAY brown
CLAY gray
SAND colored
CLAY sandy, gray
SAND colored
CLAY sandy, gray
SAND colored
CLAY sandy, gray
SAND colored
CLAY blue
138-049-13ADD2
Date Completed: 4/23/87 Purpose:
S mame = g
Screened Interval (ft): 98-103 Log Source:
Lithologic Log
TOPSOIL black
CLAY soft, brown
CLAY soft, blue
CLAY sandy clay with small rock, blue
CLAY & SAND lenses of clay and sand; blue
CLAY sandy clay with small rock, blue
SAND blue, colored
CLAY sandy clay with small rock, blue
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Domaestic Well
4" PVC
Undefined

LTP Enterprises, Inc

LTP Enterprises, Inc

44-47
47-79

93114
114144

01
16
616
1677
7779
79-91
91-92
92-99
99-101
101-130
130-148
148-151

103-128



CLAY
CLAY

CLAY

CLAY

CLAY

GRANITE
GRANITE

Date

Completed:
L.S. Elevation

Depth

Date Completed:
L.S. Elevation:

Depth Drilled

TOPSOIL
CLAY
CLAY

138-049-13ADD2
sandy, biue
sandy clay with lenses of sand, blue
hive
sandy clay with lenses of sand, blue
biue, black
biue
blue
colored
biue
decomposed, white
decomposed, green and white

(continued)

138-049-13ADD3
:1!%/38 \I';‘vuerﬁo_lgeype Test Hole
Log Source: LTP Enterprises, Inc
Lithologic Log
D I~
brown
blue
sandy, blue
colored
blue
colored
sandy, blue
colored
blue
colored
biue
138-049-13ADD4
68/88 Pu ; Test Hole
908 Well Type:
bt Log Source: LTP Enterprises, Inc
Lithologic Log
black
brown
biue
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128-191
191-185
195-196
196-201
201-213
213215
215-226
226-236
236-248

276-286

Depth (f)
022
2282
8283
83-84
84-90
90-92
92-124
124-129
129-191
191-194
194-212

02
2-16
16-77



138-049-13ADD4 (continued)

SAND colored 77-78
GRAVEL & CLAY  blue, colored 7882
CLAY biue 82-89
CLAY blue, sandy 89-96
SAND colored 96-99
CLAY biue, sandy 99-134
SAND colored 134-136
CLAY blue 136-167

138-049-13ADDS5

Date Completed: 6/9/88 owvosa Domestic Well
L.S. Elevation ft) 903 Well Type: 4" PVC
Daplh Drilled (ft): 101 Aquifer: Undefined
Screened Intarval (ft): 95-99 Log Source: LTP Enterprises, Inc

Lithologic Log
TOPSOIL black 0-2
CLAY brown 2-16
CLAY blue 16-71
CLAY blue, sandy 71-77
SAND colored 77-78
CLAY blue 78-81
SAND colored 81-82
CLAY blue, sandy 82-90
SAND colored 90-91
CLAY blue, sandy 91-94
SAND colored 94-99
CLAY blue 99-101

138-049-13BAA
NDSWC 3114
Date Completed: 7/7/64 Pui : Test Hole
L.S. Elevation (ft): 906 Well Type:
Depth Drilled (ft): R
Log Source: NDSWC

Lithologic Log
TOPSOIL no description 0-1
CLAY dark yellowish brown to orange, silty, cohesive, highly calcareous, oxidized 1-15
CLAY olive gray, silty, cohesive, calcareous 15-82
TILL olive gray, clay through gravel, quartz, limestone, shale, and granite, cohesive, highly 82-95

calcareous, somesandydayabomssfeet,llgmmﬁagmm
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138-049-13BAA (continued)

TILL Isigmh:l“née ni?am endec:\n;rllcavg r%&i(gﬂf:rry?ugh gravels. very sandy, quartz, limestone, granite with 95-127

SAND ;zra:anlnanﬂy rounded quartz up to 1mm with some granite, limestone and shale up to gravel  127-134
SHALE silty, sandy, olive gray to black, hard, slightly calcareous, occasional shell fragments 134191
CLAY sandy, white 191-194
CLAY silty, olive gray, hard, non-calcareous 194-200
BOULDERS yellowish-gray to biuish-gray, non-calcareous 200-210
CLAY silty, dark yellowish-brown, abundant lignite fragments, non-calcareous 210222
CLAY silty, medium light gray, metallic luster, non-calcareous 222229
CLAY silty, variegated (brownish-black, yellowish-brown, light gray) non-calcareous 229-260
CLAY silty, yellowish-gray, scattered quartz grains, non-calcareous 260-278
CLAY silty, dark yellowish-brown, abundant lignite fragments, non-calcareous 278-284
CLAY sandy, yellowish-gray to yellowish-brown, non-calcareous 284-288
GRANITE decomposed, clay, biuish-white, abundant angular quartz grains, non-calcareous 288-302

138-049-13DCB1

Date Completed: 9%8/79 Purpose: Test Hole
L.S. Elevation 907 Well Type:
Depth Drilled | 268
Log Source: LTP Enterprises, Inc

Lithologic Log
TOPSOIL black 0-2
CLAY yellow 2-23
CLAY soft, blue 23-70
CLAY sandy, blue 70-81
CLAY sandy, rocky, blue 81-89
SAND blue 89-90
CLAY sandy, with lenses of sand, blue 90-97
CLAY sandy, rocky, hard, blue 97-111
SAND colored 111-113
BOULDER red 113115
CLAY sandy, hard, boulders, blue 115129
SHALE black 129-226
SAND fine, gray 226-228
SHALE black 228-230
SAND fine, gray 230-232
SHALE LIGNITE black 232-237
SHALE black 237-263
GRANITE weathered, white 263-268
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (it):
Screened Interval (ft):

BOULDER
CLAY
SAND

SAND

CLAY

SAND & GRAVEL
BOULDER

CLAY

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

CLAY
CLAY
SAND

138-049-13DCB2

9/8/79 Purpose:
127-137 Log
Lithologic Log

Description

black

yellow

soft, blue

sandy, with lenses of sand, blue

red

sandy, hard, blue

blue

sandy, hard, biue

colored

sandy, blue

colored

sandy, hard, biue

colored

red

sandy, hard, biue

138-049-15BAB

1956 Pu ;
909 Well Type:
8.179 ﬂmﬁ‘:;m

Lithologic Log - unavailable

138-049-15CDD

L NDSWC 11610
908 Well Type:
340

Log Source:

Lithologic Log
D ipti
dark yellowish gray, oxidized, plastic, lacustrine
olive gray, plastic, lacustrine

olive gray, 25% with silt, sand, and gravel, predominantly sand, 75% sand and till
medium to very coarse, poorly sorted, subrounded to rounded, quartz, silicates, carbonates,

shale (the very coarse fraction)

ge
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259': moderately cohesive, with silt, sand and gravel, sand and till as above, around 115 feet

Domestic Well
4" Steel

Undefined
LTP Enterprises, Inc

0-2
2-28
28-73
73-81
81-82
82-89
89-80
90-109
109-111
111-112
112-113
113-123
123137
137-138
138-141

Domestic Well
0" Unknown
West Fargo South

Test Hole

NDSWC

0-15

15-71
n-7m7
77-82

82-191



SAND

SAND

GRAVEL

MUDSTONE

Date Completed:
L.S. Elevation
Depth Drilled

TOPSOIL

TiLL

TILL

CLAY
TILL
TILL
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY

138-049-15CDD (continued)
medium grainsd, poorly sorted, argillaceous matrix, quartzose, poor recovery, slightly
20% moderately cohesive, with sand, siit and gravel, 80% sand and till, above seems tobe a
sandier gradation of the till, at 236 feet sand lens, some silt, lens at 243 sand lens

drills like partially or poorly cemented sand, drills at uniform, moderately slow rate, coarse fo
very coarse, sand, poorly sorted, snbrounded quartz, silicate, carbonates, shale

coarse, primarily cobbles, some pebblas and granulas presumably some finer material,
sd:roundad aiYcartacnr'mgs ﬂ by 285 feet, at least one dark green snlicate
coarse, finer material is quartz, silicates, nates, shale

Bt CF el 65 S I CoroOnecansS RASISions, cvings fom sbove it
abundant
138-049-16CCC
NDSWC 5691
% 7/80 ma: Test Hole
Log Source: NDSWC
Lithologic Log

Description
no description

dark yellowish-brown, very calcareous, moderately cohesive and plastic
moderately yellowish-brown, slightly calcareous, oxidized, very cohesive and plastic
olive gray, unoxidized, slightly calcareous, very cohesive and plastic

dark brownish gray, very sandy, pebbly, calcareous, moderately to very cohesive, many small
intercalated gravel lenses

medium, brownish g gzvery sandy, moderately pebbly, very calcareous, moderately
oohesrva gravel from 92-94 feet, predominantly medium grain sand, pooﬂ sorted,
subrounded to rounded, many small, gravel lenses

brownish gray to dark brownish gm?gr?sabareous. very si
cohesive, very pebbly, small gravel es, boulders at 1

brownish gray, slightly calcareous, slightly silty with convoluted silt partings
brownish gray, very sandy and pebbly, calcareous, very cohesive, boulders at 302 feet

and sandy, very moderately
feet

olive gray, very clayey and silty, slightly sandy, calcareous, non-cohesive though slow drilling

brownish black, very carbonaceous and much organic material, slightly calcareous, very
sandy, pyrite, becomesmoreradlncolorvﬂmdap

very pale green, non-calcareous, very sandy with medium to coarse and angular sand grains

138-049-16CDC
10/7/75 PurFose: Domestic Well
911 Well Type: 4" gteasalc g
266 Aquifer: Undefined
250-256 Log Source: LTP Enterprises, Inc

Lithologic Log

black

brown
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191-200

200-247

247-280

280-317

317-340

0-1
1-4
417
17-59
59-79

79-130

130-216

216-245
245-302
302-315
315351

351-380

0-2
27



SAND
CLAY
SAND
CLAY
CLAY
CLAY
CLAY
SAND
CLAY
CLAY

SAND
CLAY
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY
CLAY
CLAY
TILL

SAND

TILL
TILL

TILL

138-049-16CDC (continued)
brown, soft
blue, soft
blue, sandy
blue, sandy
no description
blue, sandy
no description
blue, sandy
blue, sandy, with rock
blue, sandy, with hard rock

biue, sandy
no description
biue, sandy
blue, sandy, with hard clay lenses
no description
blue, sandy
no description
blue, sandy
138-049-16DDD
NDSWC 3105
:9%64 &uawﬁg: Test Hole
Log Source: NDSWC
Lithologic Log

Description
no description

light olive gray, clay, silt and sand, abundant calcareous sand grains, very highly calcareous
grayish orange, silty, cohesive, calcareous, oxidized
olive gray, silty, cohesive, calcareous

olive gray, slay through gravel, limestone, shale, quartz, granite and lignite, cohesive, highl
calcareous, very soft for the first 5 or 6 feet then solid u.ﬂ‘lgmgs ’ o

1/2 to 5mm, predominantly shale, limestone and quartz, with granite and rock types, very
angular chips and sub to well rounded, predominantly shale with some limestone, quartz,
granite, and lignite up to 15 mm

olive gray, clay through gravel, limestone, shale, quartz, granite and lignite, cohesive, highly
calcareous, rocky

light olive gray, clay through gravel, limestone, quartz, granite with some shale and lignite,
cohesive, very hig#ly calcareous, fairly rocky and

light olive and olive gray, mottied or vari till, predominantly quartz in light olive cuttings

and predominantly shale and limestone in olive cuttings also, granite and lignite, cohesive,
large rather solid dry cuttings, highly calcareous, san% i <
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7-14
14-22
22-65
65-90
90-91
91-101
101-112
112-126
126-130
130-132
132-135
135-137
137-152
152-182
182-216
216-231
231-232
232-262
262-266

27

7-16

61-71

71-78

78-85

85-135

135-160



TILL
SILT
CLAY
TILL
CLAY

GRANITE

Date Completed:
L.S. Elevation
Depth Drilled

CLAY

CLAY AND SILT
CLAY

SAND

CLAY AND SILT
GRAVEL

CLAY AND SILT
CLAY
MUDSTONE

MUDSTONE
MUDSTONE

Date Completed:
L.S. Elevation (ft):
Depth Drilled {ft):

Screened Interval (ft):

TOPSOIL
CLAY
CLAY
CLAY

138-049-16DDD (continued)

olive gray and slightly lighter, clay through gravel, predominantly quartz with shale, limestone,

granite and lignite, cohesive, highly calcareous

black and brownish black, lignite and organic, many lignite fragments non-calcareous, also

olive and light olive gray, calcareous

sandy, dark greenish gray, poor samples
lignite, limestone and green granite, clay is

olive gray, very silty, clay through gravel, slightly cohesive, difficult to obtain, samples, hi
ghtly ples, highly

, predominantly quartz with shale, limestone and granite

light brown and very pale orange sand grains abundant, non-calcareous, probably weathered
granite

chips and flakes, dusky, green, very hard, drilled only a few inches

138-049-17CCB
NDSWC 11603
622/81 Purroee: Test Hole
% Well Type:
Log Source: NDSWC
Lithologic Log
D 2
light yellow brown to brown gray, oxidized, plastic
olive gray, plastic

olive gray, with some sand, gravel and boulders (till)

olive gray, plastic, silty

very fine to fine-grained, silty, probably poorly sorted

olive gray, with some gravel, sand, boulders (till)

granule-pebble, with coarse sand, fair sorting, rounded to subrounded

olive gray, with some sand, gravel and boulders (till), gravel and sand lens at 141-143
olive gray, silty, gummy-plastic

dark gray, lumpy, silty, moderately hard, interbedded with some sandstone, lignite and
dscayndy wood, poor recovery on sandstone (bedrock)

black, carbonaceous, silty, lumpy, moderately hard
light orange-brown, pasty, soft

138-049-18ABA
NDSWC 11994
9/24/82 Pu z Observation Well
909.3 Well Type: 1.25" PVC
240 Aquifer: Horace
85-90 Log Source: NDSWC

Lithologic Log
ription
no description
yellow tan, oxidized
gray, very plastic (lake clay)
sandy with gravel layers (till)
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, mainly all rounded shale grains with the occasional
calcareous

160-174

174-180

190-283

283-314

314-319

319-319

0-16
1673

87-89
89-92
92-96

206-219
219-256

259-260

01
1-21
21-68



SAND

GRAVEL
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY

CLAY

CLAY

CLAY

SILT

SILTY CLAY

SAND
GRAVEL

BOULDERS

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
SAND
CLAY
CLAY

138-0483-18ABA (continued)

medium, some gravel 83-92
sandy with gravel layers, not much retumn 92-117
sandly, dirty, some pebbles, from 1 to 1.5 inches in diameter 117120
sanc;y. very gravelly, rocks and gravel layers throughout, rough drilling, switched to rock bitat ~ 120-177
140 feet, drilled easier but still
gravelly, not much retum 177-180
gray to light gray, sandy with gravel layers, rocks at 218 180-219
dark gray, silty, no sand, tiny flecks of mica, some light gray-brown layers, one lithified 219-240
siltstone layer, some reddish brown layers
138-049-18BAA
NDSWC 11995

9/28/82 H:l:ou: Observation Well

909.6 Well Type: 1.25" PVC

327 Aquiter: Horace

248-253 Log NDSWC

Lithologic Log
Description Depth (ft)
no description 0-3
yellow brown, siity. not very plastic, white specks in matrix, oxidized 36
yellow brown, greasy. plastic, oxidized, very little silt 6-18
olive gray, greasy. very plastic, unoxidized, drills real fast, large chunks in retum, taking water 18-57
olive gray. sitty sandy with pebbles, drills slower and rough (cobbles), not as plastic (ill) 57-101
olive gray, clay, non plastic 101-150
olive gray, stnngers of very fine sand, (shale and igneous) also brownish stringers of clay, 150-160
drills real fast
va%ﬁna to coarse, some gravel, 50% shale, 10% lignite, 30% carbonates, 10% igneous sand,  160-246
drills fast and choppy, probably layered, well rounded to subrounded, fair sorting
coarse sand to pebble gravel, well rounded to subrounded, good sorting, 40% 20% 246-321
carbonates, 10% lignites, 30% shale, drills much rougher, layer of clay from 283 to 285 feet
drills slow, return of gravel and sand, occasional chunk of white sandy clay 321-327
138-049-18DC1

9/23/78 Pu t Municipal Well

912 Well Type: 4" Steel

225 Aquifer: Horace

209-219 Log Source: LTP Enterprises, Inc

Lithologic Log

Description Depth (ft)
black 0-2
brown 27
silty, brown 7-35
sandy, soft, blue 35-74
sandy, blue 74-98
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SAND

SAND
SAND
SAND
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ff):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY

CLAY
BOULDER
CLAY
SAND
SHALE

Date Completed:

L.S. Elevation (ft):
Depth Drilled {ft):
Screened Interval (ft):

Unit

CLAY
CLAY
CLAY
SAND

138-049-18DC1 (continued)
gray, drilled clean
sandy, blue
gray, drilled clean
gray, drilled fair
dirty, gray, drilled poor
gray, drilled poor
colored, drilled better
colored, drilled good

138-049-18DC2
8M/79 Purpose: Municipal Well
912 Well Type: 4" Steel
242 Aquifer: Horace
207-222 Log Source: LTP Enterprises, Inc

Lithologic Log
D ipti
black
yellow
soft, blue
sandy, blue
red
sandy, rocky, hard, blue
sandy, with lenses of sand

sandy, hard, blue
red
sandy, hard, blue
lime, with layers of clay
black
138-049-18DCC
NDSWC 11607
6/25/81 Pu : Observation Well
9102 Well Type: 1.25" PVC
320 Aquifer: Horace
278-284 Log Source: NDSWC
Lithologic Log
C o

yellow brown, plastic, unoxidized (lacustrine)
olive gray, plastic, (lacustrine)
olive gray, silty (50%), with sand, gravel, and boulders (50%) (till)

speckled, coarse to very coarse (60%) with gravel, granule (40%) some pebble, clean,
subrounded, carbonate and igneous, composition, coarsens towards base, fair sorting

A 208

98-107

107-126
126-132
132-162
162-182
182-187
187-207
207-225

017
17-61
61-70



GRAVEL
SAND
CLAY
cLAY
SILT
SAND

SAND

GRAVEL
MUDSTONE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SAND
CLAY
CLAY
CLAY

SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

138-049-18DCC (continued)
pebble to coarse gravel, some granuls, fair sorting, subrounded
as in interval 70 78, does not coarsen towards base
olive gray, silty, gummy with some sand and gravel (till)
brownish, gray, silty, gummy, with very minor gravel
gray , slightly sandy, clayey
poor retums, probably very fine to fine- grained, silty
gray, sticky, gummy with perhaps some sand lenses (no retums), clay may be somewhat
cemented or
speckled, medium fo coarse grained, fair sorting, subrounded, ruundsd raru,ues
predominantly medium-grained, igneous and carbonate
sllghttycamamad or compacted, vsrymameatabmnzssfaetmamtoward base
granule with some pebble, 75%, sand very coarse, coarse 25%, fair sorting
white, silty with some sand, lumpy, pasty, (bedrock)

138-049-19AAA
1958 Pui : Municipal Well
913 Well Type: 4" Steel
0 Aquifer: Horace
0-303 Log
Lithologic Log - unavailable
138-049-19AAC
2/2/84 Pu i Municipal Well
919 Well Type: 10" Steel
252 Aquifer: Horace
212-237 Log Source: LTP Enterprises, Inc
Lithologic Log
Description
black
silty, brown
soft, blue
fine, gray
soft, biue
sandy, hard, blue
sandy, with lenses of sand, biue
sandy, hard, blue
fine, gray
medium, gray
fine, dirty, gray
138-049-19ADB
11/1201 Pu - Municipal Well
919 Well Type: 8" Steel
270 Aquifer: Horace
225-245 Log Source: LTP Enterprises, Inc
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78-83
83-96.
96-101
101-118
118-142
142-149
149-180

92-172

172187
187-237
237-252



CLAY
SAND
SAND
SAND
SAND

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
SAND
CLAY
CLAY
CLAY
CLAY
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

138-049-19ADB (continued)
Lithologic Log

black

silty, brown

brown

blue

with lenses, colored
biue

sandy, hard, blue
soft, blue

hard, blue

sandy, soft, blue
fine, colored
medium, colored
fine, with lenses, colored
fine, dirty, blue

138-049-19ADBB

2/2/84 Pu : Municipal Well
10" Steel

912 Well Type:
r.

Lithologic Log
D -
black
silty, brown
blue, soft
fine, gray
blue, soft
sandy, hard, blue
sandy, with lenses of sand, biue
sandy, hard, biue
fine, gray
medium, gray

fine, dirty, gray

138-049-20BBB

1955 Pu 3 Municipal Well
912 Well Type: 4" Steel
0 Aquifer: Horace
0-110 Log Source:

A 210

. Horace
212-237 Log Source: LTP Enterprises, Inc

0-1

1-6
6-16
16-32
32-44
44-78
78-95
95-105
105-125
125-171
171-210
210-245
245-260

01
1-18
1839

53-78

85-92
92-172
172-187
187-237
237-252



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL

TILL
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (t):

138-049-20BBB (continued)
Lithologic Log - unavailable

138-049-20CCC

NDSWC 11997
9/29/82 Purrose: Observation Well
911.1 Well Type: 1.25" PVC
220 Aquifer: Horace
150-155 Log Source: NDSWC

Lithologic Log
D -
no description
yellow brown, oxidized, very plastic, drills fast
olive gray, unoxidized, very plastic
olive gray, silty, sandy with pebbles, poorly sorted (till), lots of cobbles and boulders
olive gray, plastic, drills smooth, silty

very fine to fine, well rounded to subrounded, well sorted, predominantly quartz, shale and
tes, probably some silt

silty, fairly plastic, olive green

pebble to 1/4 inch, some medium to coarse sand, 50% shale, 30% carbonates, 20% g»eous
well rounded to subrounded, fair sorting, drills real rough, probably cobbles and boul

silty, brownish gray, slightly plastic
as above

ollivs glrataifi.'siﬂy sandy with pebbles and cobbles (till), occasional whitish clay specks, bedrock
clays in

blackish, greasy, little silt, no sand

138-049-20DDD
NDSWC 11273
6/24/80 Pu H Test Hole
907 Well Type:
200
Log Source: NDSwWC
Lithologic Log
D ipti
no description
yellow brown, oxidized, slightly silty
olive gray, slightly calcareous, plastic, cohesive
olive gray, calcareous, lenses of gravel
as above, rock at 88 feet
black, organic material, non-calcareous
138-049-21ABB
NDSWC 12249
9/30/82 Pu g Test Hole
905 Well Type:
240
Log Source: NDSWC

A 211

97-113
113120

120-136
136-155

155-156
156-160
160-210

210-220



Unit
TOPSOIL
CLAY
CLAY
CLAY

Date Completed:
L.S. Elevation gt}:
Depth Drilled (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL

CLAY

138-049-21ABB (continued)
Lithologic Log

Description Depth (ft)
no description 0-1
yellow brown, oxidized, iron stains, very plastic and cohesive, drills fast (lake clays) 1-16
olive gray, unoxidized, very plastic and cohesive (lake clays) 16-68

olive gray, silty, w Eyg_ebbles and cobbles, sorted, layer of sand and gravel 76-77 ©68-90

feet, predominantly
olive gray, slightly silty, plastic but not as cohesive as clay above
till, as above

olive gray, slightly silty, (lake clays)

81 feet predominantly and carbonates, rock at 82 feet

90-91
91-101
101-110

pebbles with medium to coarse sand, 40% shale, 40% carbonates, 20% igneous, well rounded ~ 110-121

to subrounded, fair sorting, drills real rough, several cobbles

light gray, silty sandy with pebbles, poorly sorted, (weathered till), becomes darker gray at 176 121-213

brownish, slightly silty, drills smooth, nonplastic

213-218

very silty, very poor sample retum, some lignites, only indication of sand is faster drilling rate ~ 218-237

blackish, greasy, mica flakes

138-049-21ADD
NDSWC 11275 ;
% Well Type:
Log Source:

Lithologic Log
Descripti

no description

slightly silty, yellow-brown, plastic, cohesive, slightly calcareous.

slightly silty, olive-gray, cohesive, plastic, calcareous.

gray, some large rocks, calcareous; gravel from 76 to 77 feet.
slightly silty, black, calcareous, greasy.

black, lignite; some laminae.

buff to white grades to greenish-white, angular quartz grains.

138-049-21DDC2

10/8/84 Pu -
912 Well Type:
253 Aquifer:
243-249 Log Source:

Lithologic Log

black
brown, soft
blue, soft

A 212

237-240
Test Hole
NDSWC
Depth (ft)
0-1
1-14
14-67
67-183
183-226
226-238
238-280
Domestic Well
4" Steel
Undefined
LTP Enterprises, Inc
Depth (ft)
0-2
2-20
20-66



CLAY
SAND
cLAY
SAND
CLAY
SAND
CLAY

Date Completed
L.S. Elevation (ft):
Depth Drilled (f):

Screened Interval (ft):

Unit
TOPSOIL

SAND
TiLL
TILL

CLAY
SAND

SAND & GRAVEL

BEDROCK

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

138-049-21DDC2 (continued)
gray, sandy
colored
gray, sandy
colored
gray, sandy
colored

gray, sandy

138-049-22BBA1
NDSWC 12280
11/29/82 Pu : Observation Well
908 Well Type: 125" PVC
310 Aquifer: West Fargo South
238-242 Log Source: NDSWC

Lithologic Log
Pescription
dark brown, silty
mottled dark to light gray, slightly cohesive, very plastic, lacustrine

g;:lgwhgtrown oxidized, slightly cohesive, very plastic, lacustrine, becomes mottled with green

olive gray, cohesive, very plastic, lacustrine

olive gray, clayey and sandy, sli cohesive and plastic, interbedded carbonate gravel from
70-759feete fine gravel lense GE%W .

fine to coarse, predominantly medium angular to rounded, predominantly subangular, equal
proportions of quartz and carbonates

olive gray, sandy and , cohesive, slightly brittle, contains many cobbles below 120 feet,
becomes softer and more plastic with a lot of interbedded gravel

ulivee?my. clayey and pebbly, slightly sandy moderately cohesive, brittle, no interbedded
gravel

olive gray, slightly cohesive, very plastic, appears to be lacustrine

very fine to medium, predominantly fine grain, subangular, predominantly quartz, possibly
tly clayey

coarse sand to coarse gravel, predominantly fine and medium gravel, angular to rounded,
g:tdominanﬂysubangu bmzmmenpmdunlnanﬂynndiumw'ldcaarsewbmesmm

weathered crystalline bedrock compesed of green chlorite clay and quartz grains

138-049-22BBA2
2/7/83 Pu : Observation Well
9079 Well Type: 6" PVC
0 Aquifer: West Fargo South
245-250 Log Source:

Lithologic Log - unavailable

A 213

93-96
96-139
139-141
141-239

0-2
24
413

13-70
70-85

85-89

89-150

150-164

164-176
176-208

208-296

296-310



Date Completed:
L.S. Elevation )
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL

SAND
SAND & GRAVEL

SILT
SANDSTONE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
TILL
GRAVEL
TILL
SAND
TILL

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

138-049-27BAA

1/1948 Pu : Domestic Well
909 Well Type: 2" Steel
0 Aquifer: West Fargo South
0-240 Log Source:
Lithologic Log - unavailable
138-049-27BAB
NDSWC 12297
12/15/82 Hn?osa: Observation Well
907 Well Type: 1.25" PVC
260 Aquifer: Waest Fargo South
188-193 Log Source: NDSWC

Lithologic Log
D o
no description
yellowish brown, oxidized, cohesive, very plastic, lacustrine
olive gray, cohesive, very plastic, lacustrine

veﬂ;a ygg and snlty. slightly pebbly, moderately cohesive and plastic, becomes very
galow becomes very sandy and gravelly at 152 feet

fine sand to fine gravel, predommantlyﬁne and medium gravel, subrounded, predominantly
quartz and lenses of detrital

fine sand to medium gravel predominantly very coarse sand and fine gravel, angular to
rounded, predominantly subrounded, boulders at 197 feet

greenish gray, very clayey and tight, some interbedded sand
greenish gray, fine grain, well sorted, subangular, glauconitic, poorly indurated, interbedded
with carbonaceous shale

138-049-27CDC

g% ma: Test Hole
- Log Source: Layne Minnesota Co
Lithologic Log
D ipti
black
yellow
blue
rocks
dirty, fine
no description
fine, very fine
no description
138-049-27DCC
% mﬁi Test Hole
Log Source: Layne Minnesota Co

A 214

0-2
2-18
18-67
67-157

157-190

190-198

198-222
222-260

0-2
2-24
24-64
64-81
81-102
102-190
190-218
218-250



Unit
TOPSOIL
CLAY
CLAY
TILL
CLAY
TILL
SAND
TILL

Date
L.S. Elavaﬂon (fftl):

Depth Drilled

TOPSOIL

CLAY
TILL
CLAY
TILL
SAND
TILL

Date Completed:

L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL

CLAY
TILL
TILL

138-049-27DCC (continued)
Lithologic Log

Description
black
yellow
blue
gravelly, rocks
with sand & gravel lenses
no description
dirty
no description
138-049-27DDC
% Wm : Test Hole
Log Source: Layne Minnesota Co
Lithologic Log
Description
black
yellow
blue
gravelly, rocks
with sand & gravel lenses
no description
dirty
no description
138-049-28AAA
NDSWC 12298 ;
ggs& mﬁgrsem: Test Hole
Log Source: NDSWC
Lithologic Log

D ipti
no description

yellowish-brown, oxidized, cohesive, very plastic (lacustrine).
olive-gray, cohesive, very plastic (lacustrine).
silty, brownish to olive-gray, brittie; boulder at 71 and 83 feet.

&rgsan:iy. light brownish-gray, slightly cohesive; gravel from 166 to 167 feet; cobbles at 172

dark brownish-gray, waxy.

A 215

0-2
2-19
19-62
62-84

102-182
182-190

0-2
2-20

90-104

104-190
190-196
196-242

0-2

2-16

16-63

84-217

217-233



138-049-28DCC

Date Completed: 1951 Pwrose: Domestic Well
L.S. Elevation ﬂ;: 91 Well Type: 4" Steel
Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 0-90 Log Source:
Lithologic Log - unavailable
138-049-29CCC
Date Completed 717/64 NDSWCF\JrFoseaﬁs Observation Well
i ‘ i rval (2
L.S. Elevation (ft): 913.1 Well Type: 1.25" ABS
Depth Drilled (ft): 317 ifer: Horace
Screened Interval (ft): . 258-278 Log Source: NDSWC
Lithologic Log

TOPSOIL black 0-1
SILT moderately yellowish brown, clay, cohesive, calcareous, oxidized 1-14
CLAY olive gray, silty, cohesive, calcareous 14-64
TILL olive gray, clay through gravel, cohesive, quartz, limestone, shale, granite, and some lignite, 64-74

soft highly calcareous
SAND fine, generally less than 1/2mm, somaanl.gaw 1mm, pradminm%:lngmartn rounded quartz 74-89

with some limestone, shale, granite, lignite, limestone and shale up to small pebbles
TILL olive gray, clay through gravel, cohesive, quartz, limestone, and granite, highly calcareous 89-117
TILL light olive gray. clay through gravel, quartz, limestone, and granite, cohesive, very h 117-142

igh g ghg g ry highly
SILT light olive gray, clay, cohesive, highly calcareous 142-172
SAND ::3; fine to 1mm), predominantly sub- to well-rounded quartz with limestone, granite, shale, 172-210

lignite, also some pyrite, mainly coarse and medium sand, sand in sample seems to be

fairly well sorted, kight blue green grains of weathered granite abundant

SAND coarse, shale granules and even smaller pebbles up to 6mm less quartz than above, 210-295
limestone, shale, quartz and granite, still is predominantly coarse and medium sand

WEATHERED pale blue green, clay and quartzsand up to 1/2mm, angular and subangular, slightly calcareous 295-317
GRANITE or non-calcareous gets darker and harder with depth, non-calcareous

138-049-30AAD

Date Completed: 83077 Pu . Observation Well
L.S. Elevation (ft): 915 Well Type: 2" Steel

Depth Drilled (ft): 296 Aquifer: Horace

Screened Interval (ft): 284-289 Log Source: Hickok & Associates

Lithologic Log

Unit ription Depth (ft)
TOPSOIL black 0-2
CLAY silty, medium brown 2-15
CLAY silty, medium gray 1562
TILL silty, gravelly, pebbly, medium gray, with gravel seams, many limestone pebbles, and some ~ 62-122
black shale
CLAY silty, light gray fo light brown, with streaks 122180
SAND fine, light gray, subrounded to rounded, 5 to 10% ferro-magnesium minerals 180-288
GRANITE weathered 288-296

A 216



Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY

CLAY
SAND
SAND
SAND
SAND
SAND
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit

TOPSOIL

CLAY

CLAY

CLAY

CLAY

CLAY
DECOMPOSED

WEATHERED
GRANITE

138-049-30AAD2

119/90 Purpose:
912 Well Type:
277 Aquifer:
254-266 Log

Lithologic Log

Description
black
yellow

sandy, gray
siity, blue and gray
with lenses of sand, gray

gray

138-049-31BAB

1930 Pmi)ose:
917 Well Type:
0 Aquifer:
0-243 Log Source:

Lithologic Log - unavailable

138-049-31BAB2

32/94 Pu :
97 Well Type:
290 Aquifer:
220-260 Log Source:

Lithologic Log

no description
no description

sandy, with rocks
no description

no description

no description

A 217

Epmesﬁc Well

PVC
Horace

LTP Enterprises, Inc

Domestic Well
4" Steel

Domestic Well
4" PVC
Undefined

LTP Enterprises, Inc

0-2
213
13-68
68-100
100-162
162-189
189-207
207-216
216-227

237-247
247-267

0-2
2-16
16-69
69-138
138-178
178-231
231-236
236-254



138-049-31BAB2 (continued)
WEATHERED no description

GRANITE
138-049-31DDD
9/29/82 NDSWCPLm% Observation Well
Date . ol
LS. Elca“p‘mmﬂon : 9132 Well Type: 1.25" PVC
Depth Drilled 320 Aquifer: Horace
Screened Interval (ft): 270-275 Log Source: NDSWC
Lithologic Log
TOPSOIL no description
CLAY yellow brown, oxidized, very plastic,
CLAY olive gray, unoxidized, very plastic, drills real fast, peels off in bacon-like slabs
CLAY olive gray, silty sandy with pebbles, ' sorted, some cobbles, drills slower (till), Iayers of
andvgmvn;l112-114feetand11 11 faet.rockmdgravelp inantly shale and
carbcmms at 120-121 feet
CLAY olive gray, plastic
TILL as above
CLAY olive gray, plastic, drills smooth, very slightly silty
CLAY several layers of sand and gravel, poor retum (probably silty)
SAND very fine to fine, poor retums, well rounded well sorted
SAND fine to coarse, well rounded and sorted, 50% quartz and igneous, 30% shale, 20% carbonates,
drills choppy
SAND as above, picklng up gravai predominantly medium sand to pebble gravel, 50% quartz and
igneous, 30% shal 0% carbonates, mix two bags of mud, also ngwatsr well rounded to
subrounded, fair sorting
GRAVEL pebbie to 1/4 inch co%ralns, percentages as above, well rounded to subrounded, fair sorting, drills
real rough, as if cobblely
GRAVEL sand and cobbles, fripped out and put rock bit on, extremely rough drilling, also picking up
specks of whitish clay and sandstone, lenses of greenish white, silty clay
CLAY silty sandy, whitish, specks of green, shimmers in light, some chunks of whitish sandstone,
could be some mica
138-049-32AAA
NDSWC 11274
Date Completed: 6/24/80 Pu : Test Hole
L.S. Elevation (ft): 908 Well Type:
Depth Drilled (ft): 220
Log Source: NDSWC
Lithologic Log
TOPSOIL no description
CLAY slightly silty, yellowish-brown, slightly calcareous; dark brown streaks.
CLAY olive to brown, slightly calcareous, similar to above.
TILL olive-gray; gravelly lenses; sand from 93 to 94 feet.
CLAY black, lignite streaks.

A 218

254-290

Depth (it)
0-1
1-19
1973
73127

127132
132-140
140-153
153-168
168-180
180-192

192-254

254-267
267-301

301-320



Date ted:
LS. Ecl:rmvaﬁon ft):
Depth Drilled (ft):

SAND
CLAY

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY

CLAY
GRAVEL & SAND

Da@eComplated'
L.S. Elevation (ft):
Depth Drilled (ft):

138-049-32AAA (continued)
black, lignite, noncalcareous.

138-049-32ADD

NDSWC 12919
101501 Pu - Test Hole
910 Well Type:
220
Log Source: NDSWC

Lithologic Log

Description

no description

yellow-brown, soft, smooth, plastic (oxidized lake clay)
ray, soft, smooth, very plastic (lake clay)

sandy, silty, pebbly, light gray, very sandy, not very plastic, moderately soft to moderately firn

(till)
with numerous clay layers, drilled easily, then did not, repefitively

very sandy, silty, pebbly, light gray, moderately firm, little plasticity, sand layers from 145 to

150 feet, and a few gravel layers from 160 to 180 feet (till)

dark gray, moderately firm, fairly plastic,
brownish-gray, silty, slightly plastic clay layer at 195 feet (bedrock

138-049-33CCC

NDSWC 12916
1041001 Pu Observation Well
910.31 Well Typa 2" PVC
220 Aquifer: Undefined
157-162 Log Source: NDSWC

Lithologic Log
D inti
black
yellow-brown, soft, smooth, very plastic (oxidized lake clay)
gray, soft, smooth, very plastic (lake clay)

, sandy, pebbly, gray to dark gray, moderately firm, slight plasticity, gravel layer at 68

feet (tll
very sandy, silty, pebbly, light gray, soft, plastic, rocks at 76 feet and 90 feet (till)

gravel, fine to coarse, and sand, coarsa,ang:.xlartosubmndad predominantly carbonates,

with shale particles, more sand after 146

very sam. silty, pebbly, light gray, soft, moderately plastic, becoming firmer and a little less
plastic wi

depth (till

(bedroc

very light g;l; , soft, some sand grains with depth, slight greenish tint with depth (weathered
Precamb g

138-049-34ABA

NDSWC 12296
12/14/82 Pu g Test Hole
907 Well Type:
320
Log Source: NDSWC

A 219

occasional softer, lighter gray portions, with a

dark gray. shiny, smooth, tiny mica flakes, layers of slightly indurated siltstone after 207 feet
k)

210-220

Depth (ft)
02
216
1667
67-124

124-130
130-184

184-220

0-2
2-16
16-58
58-72

72-131
131-165

165-202
202-21

211-220



GRAVEL

SILT

NO RETURN
NO RETURN
SAND & GRAVEL

Date Com,
L.S. Elevation {ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY

CLAY
GRAVEL
TILL

TILL

SILT
CLAY

Date Completed:
L.S. Elevation
Depth Drilled

TOPSOIL

138-049-34ABA (continued)
Lithologic Log
D ioti
no description
yellow-brown, oxidized, cohesive, very plastic (lacustrine).
olive-gray, cohesive, very plastic; gravel lens at 69 feet (lacustrine).
sandy, pebbly, olive-gray, slightly cohesive, slightly brittle; gravelly.

.sllty, less grava than above, olive-gray, cohesive, plastic; slightly brittle from 115
0'33’9)’ 1% "V

fine to coarse, predominantly medium and coarse, subrounded and rounded, equal proportions
carbonate and silicate.

slightly clayey, greenish-gray, slightly cohesive; few small gravel lenses.
probably till.
drilled easy, probably sand and/or clay.

very coarse sand to vel nimmlyﬁ and medium gravel;dayh’ornzn
to 273 feet and 277 to fearooudbe below 272 feet, drills like sand, great deal of
brown clay.
138-049-34BAA
NDSWC 12295
%14182 ‘?vu - : Test Hole
ell Type:
280 ype
Log Source: NDSWC

Lithologic Log
D ipti
no description

yellowish-brown, oxidized, cohesive, very plastic; becomes dusky yellowish-brown at 15 feet
(lacustrine).

olive-gray, cohesive, very plastic; slightly silty at 30 feet (lacustrine).
fine, angular, predominantly carbonate, some detrital shale.

silty, clayey, olive-gray, moderately cohesive, plastic; small gravel lenses of detrital shale;
bouider at gz feet. d v ’

silty, brownish to olive-gray, moderately cohesive, plastic; many small gravel lenses; sand
from 172 o 174 feet. . e w ’

very slightly clayey, greenish-gray, slightly carbonaceous.
light gray to light greenish-gray; poor retum (weathered granite).

138-049-34CBB

NDSWC 12250
10/1/82 Test Hole
905 We Type
240
Log Source: NDSWC

Lithologic Log

no description

A 220

Depth (it)
0-2
217
17-70
70-105
105-210

210-216

216-235
235-247
247-252
252-320

0-2
2417

17-68

78-94
94-212

212-224
224-280

0-2



Dats Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY

CLAY

TILL
GRAVEL
TiLL
TILL
SILT

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

138-049-34CBB (continued)
yellow-brown, oxidized, iron stains, very plastic, cohesive (lake clay).
olive-gray, unoxidized, very plastic, cohesive (lake clay).
silty, sandy, pebbly, olive-gray, poorly sorted; numerous cobbles (till).
silty, olive-gray; drills smooth.

, sandy, pebbly, contains cobbles, light gray; numerous layers of sand and gravel from 97
gzefaeawwemmafaetmmymbrmybemnﬁgwrbenmnamm

silty; scattered fragments of white-orange claystone 1o siltstone; some brownish to black
grlitsrasy clays; some scattered fragments of decomposed granite (bedrock).

138-049-34CCC
NDSWC 3106
6/6/64 Pu 4 Observation Well
910 Well Type: 1.25" ABS
345 Aquifer: Undefined
81-101 Log Source: NDSWC

Lithologic Log
Description
black
olive gray, silty, laminated, cohesive, very highly calcareous
dark y:ldlowish brown, to dark yellowish orange, silty, some layering, cohesive, calcareous,
i
moderately brown, with areas of greenish gray enclosing white gypsum tions, clay all
calcareomy and oxidized -
grayish orange to olive gray, silty, cohesive, calcareous, partially oxidized
very fine to 1mm, predominatly quartz, mostly rounded to well rounded
olive gray, silty, cohesive, calcareous

olive ?Iray. clay through gravel, cohesive, shale, limestone and quartz, highly calcareous,
gravelly

light olive gray, clay through gravel, very silty, limestone, quartz, granite, and some shale,
cohesive, very highly calcareous

1 to 25mm, very angular chips and sub to well rounded, limestone, quartz, shale and granite
are abundant, very rough drﬁlmg takes considerable water and mud

light olive gray, clay through gravel, limestone, quartz, and granite, cohesive, very highly
calcareous

dark greenish gray, clay through gravel, quartz, shale, limestone, granite, and lignite, cohesive,
highly calcareous, quite solid after 178 feet

pale brown and brownish black to black, clay with abundant organic or lignitic material, non to
slightly calcareous, cohesive, some lignite chips

white, soapy, ly weathered granite, non-calcareous, silty with a few quartz grains,
changing to a light greenish gray about 245 feet, changing to a pale blue green about 280 feet

138-049-34CCD2

20177 Purrose: Test Hole
g Well Type:
Log Source: Lako Drilling

Lithologic Log

A 221

2-14
14-62
62-89

97-230

0-1
1-2
2-14

14-18

1822
22-46
46-65
65-73

7379

79-100

100-130

130-216

216-233

233-345



Unit
TOPSOIL
CLAY
CLAY
SHALE
TILL
GRAVEL
TILL
SAND

eted:

Date Compl
L.S. Elevation (ft):
Depth Drilled (ft):

TOPSOIL
CLAY

TILL
TILL
SAND
TILL
SAND
TILL
SAND
SAND
SAND
CLAY
GRAVEL
TILL

Date Completed:

L.S. Elevation (ft):

Depth Drilled (ft):

TOPSOIL

138-049-34CCD2 (continued)

black
yellow
gray
gravelly
gray

no description

no description

B@s

D i
black

yellow

blue

rocks

with sand lenses
no description
no description
no description
no description
fine, clay streaks

fine, medium coarser, with depth

coarse

with layers sand, rocks

no description
no description

888

black

0-2
2-21
21-68

78-218

218-221
221-224
224-238

138-049-34CDC

Wel Type:

Log Source:

Test Hole

Layne Minnesota Co

Lithologic Log

02
2-23
23-61
61-70
70-78
78-81
81-85

92-103

103-150
150-180
180-195
195-218
218-220
220-250

138-049-34DCD

Pul : Test Hole
Well Type:

Log Source: Layne Minnesota Co

Lithologic Log

0-2

A 222



138-049-34DCD (continued)

CLAY yellow 222
CLAY blue 22-63
TILL soft 63-83
SAND no description 83-90
TILL no description 90-140
SAND with clay layers 140-160
GRAVEL fine, clean 160-169
TILL no description 169-240
138-049-35BBB
NDSWC 12897

C'S: Eovagon o740 Wol Type SR
Seroencd!nonvl 1) 170180 Lop Source: NBSWE™

Lithologic Log

TOPSOIL no description 0-1

CLAY yellow-brown, soft, smooth, plastic (oxidized lake clay) 1-19

CLAY gray, soft, smooth, plastic (lake clay) 19-68

CLAY sandy, silty, pebbly, medium to light gray, fairly soft, moderately plastic, very sandy, rocksat ~ 68-115
90 and 110 feet (till)

CLAY sandy, silty, pebbly, gray, moderately stiff, slightly plastic (till) 115-126

CLAY A sirt%il?ebbly, light to medium gray, very sandy, moderately soft, not very plastic, almost 126-170

GRAVEL medium to coarse, with rocks, predominantly carbonates, subangular to rounded, mostly 170-182
subrounded

CLAY soft, green, with quartz fragments 182-187

ROCK quartz and feldspar (granite) 187-195

138-049-35CBBB

Date Completed: 10/20/88 Pul 2 Domestic Well

L.S. Elevation (ft): 906 Well Type: 4" PVC

Depth Drilled (ft): 250 Aquifer: West Fargo South

Screened Interval (ft): 234-244 Log Source: Water Smith, Inc

Lithologic Log

TOPSOIL then clay 0-60
CLAY mixed with sand 60-80
SAND cleaner sand, some gravel 80-80
SAND & GRAVEL  medium to coarse gravel and sand 90-105
CLAY blue 105-140
CLAY with some gravel ledges 140-156
GRAVEL hard gravelly ledge 156-160
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CLAY
SHALE
SAND
SAND

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Date Completed:
L.S. Elevation (ff):
Depth Drilled (ft):

Screened Interval (ft):

Unit

TOPSOIL

CLAY

CLAY

CLAY

SAND & GRAVEL
SAND

CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

138-049-35CBBB (continued)
mixed with sand, not clean

soft
hard ledge
coarse fo fine sand, some gravel ledges
tums back to clay mix
138-049-35DCC
00/00/00 Purrose: Test Hol
g;s Well Type: ¢
Log Source: unknown
Lithologic Log
D inti

silty, black to yellowish gray, oxidized, granular texture, unbedded (UNIT 10)
gray, unbedded, lean clay, clay stringers (marbled) (Sherack Formation?)

;allowish brown to gray, mostly lean, only thin clay stringers, silty towards base (Brenna
ol

rmation)

ray, lean, clay nodules, sand pebbles, silt pebble inclusions, gritty appearance (Argusville

ormation)
pebbly, loamy, silty, sandy (Unit A)

138-050-01BDC3

7/6/92 Hﬂ‘:osa: Domestic Well

904 Well Type: 4" PVC

9% Aquifer: Undefined

84-88 Log Source: LTP Enterprises, Inc

Lithologic Log

D ioti
black
yellow
soft, blue
sandy, gray
with rocks, colored
#10
sandy, gray
138-050-01DDDC
NDSWC 12673
%16@0 \F:vu;ﬁqrsem : Test Hole
240
Log Source: NDSWC

Lithologic Log
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160-180

226228
228-244

6-14
14-55

55-75

7597

0-2
217
17-61
61-68

77-88
88-96



Unit
TOPSOIL
CLAY
CLAY
TILL

SAND & GRAVEL

GRAVEL

TILL

SAND AND CLAY
TILL

cLay

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Unit
TOPSOIL
CLAY
CLAY

CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY
CLAY

138-050-01DDDC (continued)
D ioti
black
yellowish brown, very plastic, smooth, soft (oxidized lake clay)
gray, plastic, smooth, soft (lake clay)
glgy. gray, sandy, silty, some pebbles, moderately stiff, moderately plastic, sand lense 58' to
g:ﬂ o mawsgnd. fine to medium gravel, subangular to subrounded, predominantly sand
sandy, fine to medium, with coarse sand, clean, fairly well sorted
clay, sandy, silty, light gray, soft but drills slowly, moderately plastic
layered, not much sample retum, drills irregularly as it went through the different layers
clay, sandy, silty, some pebbles, firm, slightly plastic, gray

dark gray, firm, stiff, smooth, shiny, with layers of smooth soft clay, and occasional layers with
lignite, some bentonitic layers, and some dark brownish gray layers with silt (bedrock)

138-050-05ADD
1938 Pu 2 Domestic Well
gu f&gwe: 3 StselG
T Dakota
0-455 Log Source: N

Lithologic Log - unavailable

138-050-05ADD2
102584 PurFosa: Domestic Well
913 Well Type: 4'°r§tealc 2
450 Aquifer: Undefined
325-340 Log Source: LTP Enterprises, Inc

Lithologic Log
Description
black
brown
gray
gray, sandy
gray
colored
gray, sandy
gray
gray, sandy
gray
gray
gray
gray
gray, sandy
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0-1
117

1753
53-71

71-100

100-123
123-196
196-202
202-214
214-240

4-24
24-67
67-73
73-100
100-101
101-136
136-138
138-197
197-207
207-236
236-237
237-288



SAND

CLAY & SAND
SAND

CLAY

SAND

CLAY
PRECAMBRIAN

Depth Drilled (ft):
Screened |

nterval (ft):

TOPSOIL
CLAY
CLAY

CLAY
TILL

TILL

TILL

GRAVEL

SAND

CLAY
SAND

SILT

SILT

SAND
WEATHERED
GRANITE

WEATHERED
GRANITE

138-050-05ADD2 (continued)

gray

gray

gray

sandy

gray

gray, sandy

green, white

138-050-05BBB
7ho/e4 NDSWCP?E‘;‘;AG: Observation Well
. e
221-241 Log Source: NDSWC
Lithologic Log
D ioti
black.

silty, occasional sand grains, olive-gray, highly calcareous.

sm_ycvf. r:rda sand grains, moderate yellowish-brown, gypsum crystals, highly calcareous,
oxidized.

siity, olive-gray, cohesive, calcareous.

clay through gravel, quite silty, olive-gray, cohesive, shale, quartz, carbonate, igneous, some

lignite, highly calcareous.

clay through gravel, silty, light olive to olive-gray, cohesive, quartz, carbonate, igneous, h
calgarergt‘g; s?nale pams r%ar base. Yy

, granules, less

as above, darker with depth, olive-gray by 137 feet, lignite, very few cobbles or boulders;
probable silt lens around 170 feet, olive-gray, lignite grains up to .5 mm, solid.

small pebbles, granular, sandy, composition varied, carbonate, igneous, shale, quariz, angular
onal boundary.

to rounded, predominantly subrounded; few small wood fragments; gradati

coarse and very coarse, gravelly, predominantly subangular quartz, with carbonate, shale and

igneous, many rounded grains.
silty, dark greenish-gray, solid, highly calcareous, few white specks.

granular, predominantly subrounded quartz, with carbonate, shale and igneous, granule shale
quite abundant.

clayey, very fine sand, light olive-gray, li%ite or orgﬁntnic matter, slightly to noncalcareous,

cohesive, lignite fragments; varigated lig

gray, light brownish-gray, light olive-gray,
greenish-gray.

clayey to sandy, olive-gray, cohesive, noncalcareous, no lignite or organic matter enclosed,
lignite chips present, also some yellowish to light olive-gray silty clay with enclosed pyrite

crystal,

very fine to 4 mm, predominantly coarse sand, all quartz or at least a clear or translucent
white sand, some pyrite cementation of grains, angular and subangular.

clay, included sand as above, light greenish gray to very pale blue, noncalcareous; becomes

more solid and pale to grayish-blue-green with depth.
as above, apple green color.
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379410
410450

302-338

362377



138-050-13BCB

Date Completed: 4/1960 PurFose: Domestic Well
L.S. Elevation (ft): a1 Well Type: 4" Unknown
Depth Drilled (ft): 0 Aquifer: Undefined
Screened Interval (ft): 0-123 Log Source:

Lithologic Log - unavailable

138-050-14AAD2

Date Completed: 10/6/83 Pn:ros: Domestic Well

L.S. Elevation (ft): 909 Well Type: 4" Steel

Depth Drilled (ft): 32 Aquifer: Undefined
Screened Interval (ft): 312317 Log Source: LTP Enterprises, Inc

Lithologic Log

TOPSOIL black 0-3
CLAY gray 34
CLAY brown 4-15
CLAY blue 15-60
CLAY blue, sandy 60-118
SAND colored 118-120
CLAY blue, sandy 120-123
SAND colored 123-124
CLAY blue, sandy 124-169
SAND biue 169-176
CLAY blue, sandy 176-183
SAND blue 183-192
SAND colored 192-195
CLAY blue, sandy 195-198
SAND colored, fine 198-208
CLAY blue, sandy 208-210
SAND blue 210232
SAND with clay lenses 232-248
SAND colored, fine 248-254
SAND colored, fine 254-256
SAND colored, fine 256-261
CLAY blue, sandy 261-277
SAND colored 277-287
SAND colored, fine 287-297
SAND colored, fine 297-312
SAND colored, coarse 312-322
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Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

SAND
SAND
SAND & GRAVEL

CLAY
CLAY

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):
Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

138-050-14DDD

NDSWC 11609
6/25/81 Pu : Observation Well
911.1 Well Type: 1.25' PVC
20 Aquifer: Undefined
155-158 Log Source: NDSWC

Lithologic Log
D inti
clay, brownish-black, organic.

dark yellowish-brown, plastic, oxidized, dark reddish-brown and olive-gray stringers
(lacustrine).

olive-gray, plastic; comes out in slabs (lacustrine).
silty, sandy, trace of gravel and rocks, olive-gray, low in cohesion (tll).

sar%.pradminmﬂy of gravel and very coarse sand, subangular and subrounded,
poorly sorted, tan carbonate, silicate, igneous, quartz, minor shale.

olive-gray; poor retum.

silty, sandy, gravelly, olive-gray, moderately cohesive (ill).

sandy, similar to above.

as above (till).

possible gravel.

very fine, silty.

:Iar‘dsdy stga tiop, gravelly at bottom, subangular and subrounded, silicate, carbonate, quartz sand

silty, sandy, gravelly, olive-gray, cohesive; rock at 167 feet (till).
silty, olive-gray; small stringers of light gray clay, possibly bentonite (bedrock).

138-050-20CDD

51961 meosa Domestic Well
919 Well Type: 4" Unknown
0 Aquifer: Undefined
0-180 Log Source:
Lithologic Log - unavailable
138-050-24AAA
NDSWC 11608A

6/25/81 Purrose: Test Hole
g;% Well Type:

Log Source: NDSWC

Lithologic Log
D s
yellow-gray, plastic, oxidized (lacustrine).
olive-gray, plastic (lacustrine).
clayey, silty, gravelly, gray, poorly sorted, blocky to lumpy (till).
medium to very coarse, granular, fair sorting, subrounded and rounded, quartz and lithic.
clayey, sandy, gray, lumpy to blocky.

clayey, silty, gravelly, gray, poorly sorted, firm, blocky to lumpy; occasional boulder;
gravel and sand lenses (till).
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0-2
215

15-53

69-76

76-81
81-109
109-113
113120
120-122
122143
143-164

164-181
181-220

0-19



138-050-24AAA (continued)

SILTSTONE sandy, brownish-gray, moderately hard, blocky (bedrock). 173-227

MUDSTONE :(silty. sanc)!y brown to dark gray, carbonaceous in part, some lignite, moderately hard 227-240
138-050-25AAC

Date Completed: 6/13/95 Pu 4 Domestic Well

L.S. Elevation (ft): 916 Well Type: 4" PVC

Depth Drilled (ft): 147 Aquifer: Undefined

Screened Interval (ft): 130-147 Log Source: Lako Drilling

Lithologic Log

TOPSOIL no description 0-2
CLAY yellow 2-22
CLAY lake 22-80
SAND fine, dirty layers 80-90
TILL no description 90-110
SAND no description 110-122
TILL no description 122-124
SAND no description 124144
SAND no description 144-147

138-050-35AAA

NDSWC 3136

Date Completed: 7/30/64 Pu : Observation Well

L.S. Elevation (ft): 913 Well Type: 1.25" ABS

Depth Drilled (ft): 227 Aquifer: Undefined

Screened Interval (ft): 88-98 Log Source: NDSWC

Lithologic Log

TOPSOIL no description 0-1

CLAY silty, sandy, olive-gray, oxidized, cohesive, soft, highly calcareous, dolomite, limestone, pyrite, 1-2
quartz, very little lignite; pockets of lighter material.

CLAY silty, sandy, olive-black, hard, cohesive, very few sand particles mostly grains, lignite, 2-8
noncalcareous.

CLAY silty, predominantly dusky yellow to light olive-brown, also laminated with olive-gray and dark  8-30
greenish-gray, cohesive, hard, calcareous, lignite flakes, possible muscovite; pockets fine
white sand.

CLAY olive-gray, to dark greenish-gray, cohesive, soft, plastic, tiny lignite flakes, slightly calcareous 30-64
to calcareous.

TILL olive-green, quartz, dolomite, lignite, limestone, shale, pyrite, cohesive, soft, highly 64-71
calcaraousn.‘grs?marm subrounded, two predominant grain sizes, 1.5 and .25 mm, contains
boulders, \y dolomite.

SAND predominantly quartz, with dolomite, limestone, igneous, shale, lignite, size .5 mm, angularto  71-86
rounded, poor to excellent sphericity, boulders.

CLAY greenish-gray to light olive-gray, soft, cohesive, highly calcareous; interbedded. 86-106

CLAY olive-gray, gravel and boulders, otherwise same as above. 106-112
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SAND
TILL

CLAY

TILL

SHALE

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Unit
TOPSOIL
CLAY
CLAY
CLAY
SAND
CLAY
SAND
CLAY
SAND
CLAY

as above, with boulders.

138-050-35AAA (continued)

dark greenish-gray, quartz, dolomite, lignite, cohesive, soft, fragments up to 1.5 mm,

predominantly .5 mm, anguiar to subrounded, highly calcareous; silty clay lens, dark greenish-
cohesive, hard, plastic, few lignite particles, some white sand

it Dbt iy -

dark greeni

calcareous, angular to subrounded

becomes olive-black, cohesive, very hard with depth.

reenish-gray, cohesive, hard, brittle, lignite flakes, hi
dolomite fragments, boulders scarce; gradual boundary to

olive-black, quartz, dolomite, limestone, shale, very little lignite, cohesive, hard, highly
, shale rounded, average grain size .5 mm,

approximately 1 mm, paich of brown sand.

silty, olive-black, cohesive, hard, brittle, possible muscovite flakes, lignite, pockets of fine to
noncalcareous, possible bentonite pockets, pyrite, a grain of quartz found

medium white sand,

"

sandy, very pale blue, varies to light greenish to green
pyrite, quartz, dolomite, angular to rounded, nﬁﬁ romdedL:rﬁ

to1mm,q

greenish-gray,
1943
918
0
0-380
1920
920
0
0-80
4/2/75
926
362

D ipti

black

sandy, brown

soft, blue

sandy, blue

washed, colored

sandy, blue

colored

sandy, biue

biue

138-051-04BBB

Pu :

Wai! Type:
er:

Log Source:

Lithologic Log - unavailable

138-051-09CCD

&u IT ;
ell Type:
Aquifer:
Log Source:

Lithologic Log - unavailable

138-051-17BAA2

Pul :
wéﬁqrs;pa:

Log Source:

Lithologic Log

sandy, with shale, brown blue/black
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hly calcareous, rare quartz and
ﬁll golow

mum

ray, cohesive, soft, plastic,

€y vivice Qroatly 10 At SO0 e minats Wil Septs Boi reeraan e s
varies greal none; lamina i ra

conghctbetween laminae, o

Stock Well

Domestic Well
0" Unknown
Undefined

Test Hole

LTP Enterprises, Inc

112122
122-145

145-154

154-157

157-199

199-227

0-2
2-30

60-70
70-72
72-76
76-77
77-211
211-212
212-221



LENSES

SHALE
DECOMPOSED
DECOMPOSED

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Date Completed:
L.S. Elevation (ft):
Depth Drilled (ft):

Date Compl
L.S. Elevahon ft)
Depth Drilled (

Screened lnterval (ft):

te Completed:
LS Elevation (ft):
Depth Drilled (ft):

Screened Interval (ft):

138-051-17BAA2 (continued)

blue

very fine, blue

very fine, dirty, blue

sandy, with shale, hard, brown biue/black
blue

sandy, with shale, brown black/blue
white blue/brown

with shale, black brown/white

with shale, green colored

138-051-17BAA3

gﬂs Weli Tyse:

360
Log Source:
Lithologic Log - unavailable
138-051-17BAA4
4875 Pu ;
925 War‘ﬁ?;pa:
357
Log Source:
Lithologic Log - unavailable
138-051-17BAAS
00/00/00 Pu :
927 Well Type:
362
Log Source:
Lithologic Log - unavailable
138-051-24CCB
0o Pu
915 Well Typa
0 Aquifer:
0-80 l.ogSauree:
Lithologic Log - unavailable
138-051-32CBB
8/5/62 Purpose:
925 Wall Type:
0 Aquifer:
0-69 Log Source:

Lithologic Log - unavailable
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Test Hole

Test Hole

Test Hole

Domestic Well
24'
Undefined

Domestic Well
4" Unknown
Undefined

221-225

227-230
230-278
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