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INTRODUCTION
Present Investigation

This report contains the results of a special investigation by the South Dakota
Geological Survey from August 6, 1968, to September 6, 1968, in and around the city of
Columbia, Brown County, South Dakota (fig. 1). The purpose of the investigation was to
assist the city in locating a future municipal water supply. At the present time, the city does
not have a central water supply.

A survey of the ground-water supplies was conducted in the Columbia area. Included in
this survey were: (1) mapping the geology of 90 square miles, (2) drilling 59 auger and two
rotary test holes, (3) collecting 25 water samples for analysis, (4) obtaining electric logs
from the two rotary test holes, and (5) a well inventory.

The cooperation of the residents of Columbia, especially Mayor Vern Seiber, City
Policeman Gustaze Newbauer, and Martin Weismantel of the First State Bank of Columbia,
is greatly appreciated. Special thanks are due to Independent Drilling Company of Aberdeen
for making well records available.

Location and Extent of Area

The Columbia area, as used in this report, includes a region that measures nine miles
north-south and ten miles east-west. The area is located in north-central South Dakota, in
Brown County, and is in the Lake Dakota Plain of the James Basin of the Central Lowlands
Physiographic Province (fig. 1). The city of Columbia is located in the center of the study
area. The altitude at Columbia is approximately 1,300 feet, and the population is 278 (1960
census).

Topography and Drainage

The topography of the Columbia area ranges from a gently-sloping to flat-lying surface
underlain by Lake Dakota sediments, to slightly undulating glacial deposits along the west
edge of the Columbia area (fig. 2).

All streams in the area form an integrated drainage system that drains into the James
River.

GENERAL GEOLOGY
Surficial Deposits

The surficial deposits of the Columbia area include alluvium along present drainages and
Pleistocene glacial deposits (fig. 2).

Alluvium consists of a grayish-brown fine, silty sand with some clay. The maximum
thickness penetrated was 13 feet (App. A, test hole 18, and fig. 3).

The glacial deposits are collectively called drift, and can be divided into till and outwash
deposits and glacial lake sediments.

Lake sediments were deposited in Lake Dakota, a Pleistocene lake of glacial origin. The
sediments are composed of dark- to light-gray very fine sand with silt and clay. The
thickness of the sediment varies from zero in the western part of the study area to 92 feet in
the eastern part of the study area (App. A, test hole 21, and fig. 3).

Till consists of clay and silt mixed with boulders, pebbles, and sand; all were carried and
deposited by the ice itself. Outwash material was deposited by meltwater streams issuing
from the ice; such material is more sorted, consisting mostly of gravel and sand, with minor
amounts of silt and clay.

Glacial till underlies the lake sediments in most of the area and is present on the surface
in the western part of the study area. There is a buried outwash in the northwestern part of
the study area (fig. 4). This outwash deposit consists of sand and gravel and some clay.
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Figure 1. Map of eastern South Dakota showing the major physiographic divisions
and location of the Columbia area.




Columbia Road Reservoir
ROE63W. R62W. | R.62W. R.6IW.

: <\£§ > TI25N
/6 é§ | 6

N7 < T

<
&
S
$
e

CoLUMBIA

River

A/W 1 3
i

. C‘\\cho

TI125N.

431 ,
el

EXPLANATION

\

Alluvium
/4

e
(=3
<
o2 Glacial lake sediments
(=]
30
o2

k]

FRN .

Figure 2. Generalized Geologic map of the Columbia area.

by
Dwight Brinkley ond Assad Barari
1969




W=l R.63W. R.62W.

W-4 Columbia Road Reservoir

R.6G2W. R.GIW.
I 1
T.125N. ] ! > 4 T.I25N.
| 5 3d —-25 \koo
| [ Y |7 6
F 5
\ ! (c\\) = in L
oV o - X
. 2
| S
I 13 % / 5
Ow-9 W'—IOC 14
12 CSJ
%7 w13
COLUMBIA 2le
| see insert
below ZOm
W-i2
35
%16
36 3l
C“-\COQO
T.I25N, 2 ¢ e } ¢4 TA25N.
T124N. |45 a6 w-ez a8 PO S 50 T.124N.
| 6 ™ I 6
[ W-24 47¢ R :
ORDWAY B 51
53 547 567 ,LD P57
I >
2 B,
59 55lp o s 58 gl D)
o
2ol T =
) JJB S 13 18 ¢ 13 18
60 QGI
ir T
Scole in Miles
I Y 0 I 3
EXPLANATION
@®21 Test hole, number corresponds to logs in table. E-“
29
W-3 Water sample, see tables | through 4 \:Kd """"" '[
! 1
o} Location of the water collected from well or the river. &'/ié_el\\lls .
OO0 d
~—-..— Intermittent stream W_lg/‘: Ww-20 ..:*32
30—r-e|coLumpia !
1 ]
bloa
Figure 3. Data map of the Columbia area.

by
Dwight Brinkley
1969




Columbia Road Reservoir

W47 R.63W. R.62W.

|
! }

R.62W. R.6IW.

L

T125N.

>
00
N
s ! 6
&

N © r

$
K2
2
@
2
N
o

:1 §§§jN ' z;

ICOLUMBIA

ol
e S ’

C\,(\COQ°
T.I25N,
6
Z ORDWAY
\\//\ _ oo
5 Elm )%I/ :
0 IPN\UX 18
LS
| Ve o SculeI in Miles 2 3
e
EXPLANATION A
S9LDi0.5 Boundary af buried outwash. ,\J
L;O:.Q:O_: Inferred boundary of buried outwash.

Test hole, number shows thickness of

2
® saturated sand.

Figure 4. Map showing buried outwash in northwestern part of the Columbia area.
by
Dwight Brinkley
1969




There are also other outwash deposits and sand lenses, but they do not cover a large area
and are not shown on figure 4.

Subsurface Bedrock

Stratified sedimentary rocks of Cretaceous age are present beneath the glacial drift.
These deposits in descending order are the Pierre Shale, Niobrara Marl, Carlile Shale,
Greenhorn Limestone, Graneros Shale, Dakota Formation, Skull Creek Shale, and Fall River
Formation.

The Pierre Shale consists of light- to dark-gray clayey shale, and is approximately 65 to
80 feet thick in the eastern part of the study area, thinning to zero feet thick in the west
part of the study area. Beneath the Pierre Shale is approximately 175 feet of Niobrara Marl.
The marl contains many shaly layers.

The Carlile Shale underlies the Niobrara Marl, and consists of light-gray to black shale
interbedded with silt and sand. Its thickness is approximately 100 feet.

The Greenhorn Limestone is predominantly a hard, light-colored limestone, with some
shale and siltstone. It is about 45 to 50 feet thick.

The Graneros Shale underlies the Greenhorn Limestone, and is a dark gray clayey shale
approximately 245 feet thick.

The Dakota Formation is a sequence of alternating sand, sandstone and shale beds. In the
Columbia area it is approximately 265 feet thick.

The Skull Creek Shale is approximately 50 feet thick and is a medium- to dark-gray shale
that has a silt horizon near its center which is partly glauconitic.

The Fall River Formation underlies the Skull Creek Shale. It is a white to light-gray, fine
to medium-grained sand, ranging from 60 to 200 feet in thickness.

Below the Cretaceous bedrock there may be Paleozoic rocks from Pennsylvanian or
Ordovician age. If Paleozoic rocks are present in the study area they are probably not over
30 feet thick.

Pre-Cambrian rocks underlie the Paleozoic rocks.

OCCURRENCE OF GROUND WATER
Principles of Occurrence

Ground water is defined as that water contained in the voids or openings within rocks or
sediments below the water table. The water table is the upper surface of the zone of
saturation. Practically all open spaces in the rocks that lie below the water table are filled
with water. Rocks (including the soil) that lie above the water table are in the zone of
aeration. Some of the interstices in this zone are also filled with water, but the water is
either held in them by molecular attraction, or is moving downward toward the zone of
saturation. Water within the ground above the saturated zone moves downward under the
action of gravity, whereas in the saturated zone, it moves in a direction determined by the
hydraulic head.

Contrary to popular belief, ground water does not occur in “veins’’ that crisscross the
land at random. Instead it can be shown that water is found nearly everywhere beneath the
surface, but at varying depths.

Nearly all ground water is derived from precipitation in the form of rain, melting snow,
or ice. This water either evaporates, percolates directly downward to the water table anc
becomes ground water, or drains off as surface water. Surface water either evaporates,
escapes to the ocean by streams, or percolates downward into the rocks.

Recharge is the addition of water to an aquifer (a formation having structures that
permit appreciable water to move through it under ordinary field conditions), and is
accomplished in four main ways: (1) by downward percolation of precipitation from the
ground surface, (2) by downward percolation from surface bodies of water, (3) by latera:
underflow of water in transient storage, and (4) by artificial recharge, which takes place
from excess irrigation, seepage from canals, and water purposely applied to augment
ground-water supplies.



Discharge of ground water from an aquifer is accomplished in four main ways: (1) by
evaporation and transpiration of plants, (2) by seepage upward or laterally into surface
bodies of water, (3) by lateral movement of water in transient storage, and (4) by pumping
from wells, which constitutes the major artificial discharge of ground water.

_—The porosity of a rock or soil is a measure of the contained open pore spaces, and it is
expressed as the percentage of void spaces to the total volume of the rock. The porosity of a
sedimentary deposit depends chiefly on (1) the shape and arrangement of its constituent
particles, (2) the degree of assortment of its particles, (3) the cementation and compaction
to which it has been subjected since its deposition, (4) removal of mineral matter through
solution by percolating waters, and (5) the fracturing of the rock, resulting in joints and
other openings. Thus, the size of the material has little or no effect on porosity if all other
factors are equal.

The permeability of a rock is its capacity for transmitting a fluid. Water will pass through
a material with interconnected pores, but will not pass through material with unconnected
pores, even if the latter material has a higher porosity. Therefore, permeability and porosity
are not synonymous terms.

Ground Water in Alluvium

Alluvium is present along the streams in the Columbia area (fig. 2). Clay in alluvium
decreases the permeability of these sediments. Because of the low permeability, these
sediments should not be considered as a city water supply.

Ground Water in Lake Deposits

The main portion of the study area is covered by glacial lake deposits (fig. 2). The
saturated thickness of these materials varies from zero to a maximum of 76 feet in test hole
21 (App. A). Within the city of Columbia, the saturated thickness of the lake deposits varies
between 47 feet in test hole 29 to 72 feet in test hole 30 (App. A). There are few wells
within the city limits that obtain water from the lake sediments. These sediments have a low
permeability; therefore, it is not expected to produce large quantities of water. A well
drilled in the James River valley, near a recharge source (river), is expected to produce more
water than a well within the city limits.

Ground Water in Glacial Deposits

It was stated earlier that glacial deposits are divided into till and outwash. Till does not
yield water readily because of its highly unsorted nature and low permeability. Locally there
are some lenses of sand and gravel within the till which provide an adequate water supply
for farm wells but are not important as a possible water supply for the city of Columbia.

The shallow buried outwash deposit northwest of Columbia (fig. 4) consists mainly of
sand and gravel with some clay. It has a maximum saturated thickness of 45 feet in test hole
2 (App. A). This aquifer probably could provide adequate water for the city, but additional
testing is required to define the extent of these sediments.

Ground Water in Bedrock

The Dakota Formation and the Fall River Formation are the two major bedrock aquifers
in the Columbia area. The Dakota Formation is at a depth of approximately 835 feet and, as
mentioned earlier, is composed of alternating layers of sand, sandstone, and shale beds that
are approximately 265 feet thick. The water in this formation is under pressure and flows
from wells drilled into it in the Columbia area. Wells two inches in diameter yield a flow of
two to 30 gallons per minute (gpm) in this area.

The Fall River Formation as previously described is approximately 60 to 200 feet thick
and is a white to light-gray, fine- to medium-grained sand. This formation is approximately
1200 feet below the surface in the study area. The water in this formation is also under
pressure and yields about the same flow from wells drilled into it as the Dakota Formation.



Quality of Ground Water

Ground water always contains dissolved chemical substances in various amounts.
Contained chemicals are derived from: (1) the atmosphere as water condenses and falls, (2)
the soil and underlying deposits as the water moves downward to the water table, and (3)
rock deposits below the water table where the water is circulating. In general, the more
chemical substances that a water contains, the poorer its quality.

Tables 1, 2, 3, and 4 show the quality of water from the various aquifers in the Columbia
area as compared with the limits recommended by the U. S. Department of Public Health.\”
Table 5 shows the significance of some chemical and physical properties of drinking water.

Table 1 shows the quality of water from the buried outwash in the study area. Samples
w-1, w-2, w-6, and w-7 were taken from the buried outwash in the northwest of the study
area (flgs 3 and 4)..Comparison of these samples with the State Health Standards shows
that except for iron in sample w-1 these samples are high in iron and manganese and low in
fluoride. The rest of the chemicals in these samples are within the State Health standards.
Sample w-7 was collected from the northwest part of the study area, near an abandoned
artesian well. This well is not flowing at the present time, but high chemicals in sample w-7
probably indicate the well is recharging the shallow aquifer in this location. Sample w-9 was
collected from a farm well and probably obtained water from a sand lense. Samples w-22
and w-24 were collected from small buried outwash or sand lenses in the southwest part of
the study area. Sample w-22 is high in sulfate and iron. Sample w-24 is high in nitrate and
low in fluoride.

Table 2 shows the results of water analyses from the Lake Dakota sediments. Samples
w-12, w-16, w-17, and w-18 were collected from wells which possibly are getting some or all
water from a buried sand lense at the top of till. Except for sample w-13 all samples are high
in chloride, iron, and total solids. Sample w-13 is high in sulfate, and samples w-4, w-13,
w-16, and w-17 are high in manganese. Except for low fluoride in all samples, the rest of the
chemicals are within the limits set by the South Dakota Department of Health.

Table 3 shows the results of water analyses of flowing wells in the study area. Sample
w-5 is from the Fall River Formation and the rest of the samples are from the Dakota
Formation. Sample w-5 is higher in sulfate and lower in chloride than the samples from the
Dakota Formation. Except for chloride in sample w-5 all samples are high in chloride and
fluoride, and total solids. Iron is high in samples w-5, w-8, w-11, w-19, and wg:‘/Euﬁ t for

w-10, w-19, w-20, and w-21, all samples are high in sulfate. The remainingChenticalg are
within the limits set by the South Dakota Department of Health. _

Table 4 shows the results of water analyses from the Columbia Road Reservoir,
approximately three miles north of the city, and the James River next to the city. Samples
w-14 and w-15 were taken from the same location at different times. Comparing these two
samples shows a variation in their chemical contents. Samples w-14 and w-15 are high in
iron and all the samples have less fluoride than the recommended limits, but otherwise the
rest of the chemicals are within the limits of the South Dakota Department of Health.

Table 5 shows the significance of some chemical and physical properties of drinking
water.

CONCLUSIONS AND RECOMMENDATIONS

There are four potential sources of water for the city of Columbia. The cost, quality =7
water, and the engineering problems involved in obtaining water should dictate the order of
preference of the sources. These sources without considering the order of preference are:

1. The Dakota Formation and the Fall River Formation which underlie the study arca
have water under pressure and provide water for the flowing wells in this area. The watcr
from the Fall River Formation has higher sulfate and lower chloride than the water from the
Dakota Formation. Water from both sources has lower calcium than any other source in this
area. The water from these formations has higher fluoride and total solids content thau tie
recommended limits set by the South Dakota Department of Health (table 3). The Daliota
Formation or the Fall River Formation will provide adequate water for the city, but the
flow probably will decrease due to decline of head in these formations.




Table 1.—Chemical analyses of water samples from buried
outwash in the study area

Parts Per Million
= | 2

o g sl B 2| s £ 25 2| &, o

£l =z 21 &8/ 8| £ = | & | Eg| £ 28 ih

S 1.3 2| = 85| 4 2 | = Zz| & | 23 2 E3
Al - e 250] 500! 0.3 | 0.005'| 10.0 (1)2 — -| 1000!
w-1 127 80| 25 35| 220 0 |03 0.4 | 0.2 418 888
w-2 119 100 96 131 210 43 ] 0.6 0 0.8 423 886
w-6 85 80 36 30 226 39 4.7 0.2 0.6 360 776
w-7 170 310 | 163 5211038 205 { 1.5 8.8 1 0.6 1095 2256
w-9 108 170 32 581 302 09 ] 0.2 0 0.6 400 924
w-22 284 187 | 1000} 975 58 0 1.0 1480 | 7.6} 3540
w-24 260 | 4 41 1751 410 0.03 15.71 0.58 820 | 7.3| 1330

All the samples in Table 1 were analyzed by the South Dakota Chemical Laboratory except
for samples w-22 and w-24 which were done by the Water Quality Laboratory of the South
Dakota Geological Survey.

!Modified for South Dakota by the State Department of Health (written communication,
Water Sanitation Section, March 20, 1968).
21.2 is optimum for South Dakota.

Location of Water Samples
(for map location, see figure 3)

Al. Drinking Water Standards, U. S. Public Health Service (1968).

w-1. SE%SEWUSEY%SEY; sec. 33, T. 126 N., R. 63 W, P. Dennert, 65 feet deep.

w-2. SW¥%SEViSWY%SEY sec. 34, T. 126 N., R. 63 W., T. Bell, 40 feet deep.

w-6. SWVSWUSWYNWY sec. 2, T. 125 N, R. 63 W., collected by South Dakota
Geological Survey from test hole number 2.

w-7. NEUNEWUNE%NEY sec. 10, T. 125 N, R. 63 W., collected by South Dakota
Geological Survey from test hole number 6.

w-9. SWUSWYUSWUNWY sec. 13, T. 125 N,, R. 63 W., J. Frerichs, 40 feet deep,
water table 14 feet.

w-22. SEUSEWSEYSEY: sec. 35, T. 125 N., R. 63 W., collected by South
Dakota Geological Survey from test hole number 38.

w-24. SEVUNWYNWYLSWY; sec. 3, T. 124 N., R. 63 W., R. Askew, 20 feet deep,
water table 13 feet.
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Table 2.~Chemical analyses of water samples from
Lake Dakota sediments

Parts Per Million
5 2
2 @ ] = © a
g | S| & | 2| 51|83 S 2 |22 | &= |#3 |Ei£4
Al - —1 —1 2501500t | 03 |0.005'| 10.0 (1):2 — | | 1000t
w-4 108 24| 550|159 | 1.13] 03 0 57| 370 | 7.31 1795
w-123 | 88 12] 430| 146 | 75 |0 0 50 | 270 |7.3]| 1982
w-13 | 140 17| 30! 600 | 007|023 3.0| 38| 420 |7.6] 569
w163 | 90 13| 530|165 | 1.01|0.3 0 65| 280 |7.4{1810
w-173 | 156 22| 305 159 | 1.43] 05 0 |05 | 480 |7.2{1335
w-18 | 93| 340| 35| s00] 80 | 270 0 |08 | 260 | 1254

Sample w-18 was analyzed by the South Dakota Chemical Laboratory. All other samples in
table 2 were analyzed by the Water Quality Laboratory of the South Dakota Geological
Survey.

! Modified for South Dakota by the State Department of Health (written communication,
Water Sanitation Section, March 20, 1968).

21.2 is optimum for South Dakota.

3Some of the water is possibly coming from sand lenses at the top of till beneath the lake deposit.
This conclusion was reached by considering the depth of the well and the thickness of the
lake deposits as found from the test holes.

Location of Water Samples
(For map location see figure 3)

Al. Drinking Water Standards, U. S. Public Health Service (1968).

w-4. SWY%SWYSWYSWY sec. 33, T. 126 N, R. 62 W., G. Wilke, water table 12 feet.

w-12. SEUSWY%SWYSW sec. 24, T. 125 N, R. 62 W., J. Daly, 100 feet deep,
water table 20 feet.

w-13. NWYUNWLUNWYLNWY sec. 20, T. 125 N, R. 61 W., E. Daly, 32 feet deep,
water table 20 feet.

w-16. NWYUNEYNEYSEY sec. 29, T. 125 N., R. 62 W., V. Sieber, 103 feet deegp.

w-17. NWYUNWYNWYLSWY sec. 28, T. 125 N., R. 62 W., Co-op well, 97 feet dec.

w-18. SEUNEYNEYNEY sec. 29, T. 125 N, R. 62 W., M. Weismantel, 92 feet de~.




Table 3.—-Chemical analyses of water samples from flowing wells

Parts Per Million
§ o % = ) a
g | 8| 8| 2|86 | &8 & | 2 |22 | & [=S8] £|&8
Al — — — 2501 500! 0.3 {0.005'| 10.0 (1)22 — --| 1000?
w-3 4 920 9 4311 786 03 |0 0 4.7 46 —| 2348
w-5 7 760 11 108 | 1292 0.6 {0 0 3.3 62 - 12278
w-8 0 860 9 631 534 0.5 {0 0 4.7 — —~|2298
w-10 12 — 0 7101 500 0.08{0 0 4.9 30| 8.0]2920
w-11 10 — 0 530 565 0.58|0 0 4.4 25| 8.1|2450
w-19 0] 1130 9 893 362 0.5 |0 1 3.3 36 -1 2796
w-20 1| 1060 9 690 | 494 0 0 0 4.7 38 ~-12630
w-21 41 1400 11 | 1333 72 0 0 0 2.0 54 -1 3302
w-23 5 800 7 347 740 0.46] 0 0 4.7 30| 8.2}2040

Sample w-5 is from the Fall River Fromation, the rest of the samples are from the Dakota
Formation.
Samples w-10 and w-11 were analyzed by the Water Quality Laboratory of the South
Dakota Geological Survey. The rest of the samples were analyzed by the South Dakota
Chemical Laboratory except for the pH of sample w-23.

I'Modified for South Dakota by the State Department of Health (written communication,

Water Sanitation Section, March 20, 1968).

21.2 is optimum for South Dakota.

Location of Water Samples

(For map location see figure 3)

Al. Drinking Water Standards, U. S. Public Health Service (1968).
w-3. SWY%SEYSWY%SEY sec. 34, T. 126 N., R. 63 W., T. Bell.
w-5. SWYSWYSWYSWY% sec. 3, T. 125 N, R. 63 W., C. Olson, 1400 feet deep.
w-8. NWYUNEY%NEWUNWY sec. 11, T. 125 N., R. 63 W., 1086 feet deep.
NEVNEYNEYSEY sec. 17, T. 125 N., R. 62 W., G. P. Roettele, 1285 feet deep.
SEY%SEY%SEYSEY: sec. 19, T. 125 N., R. 62 W., A. Zastrow, 1100 feet deep.

w-10.
w-11.
w-19.

w-20.

w-21.
w-23.

In the City of Columbia, one block west of the Public School House,

900 feet deep.

In the City of Columbia, Public School House flowing well,
1100 feet deep.
SELNEUNEY%NEY sec. 29, T. 125 N, R. 62 W., M. Weismantel, 1100 feet deep.

SW¥SWYLSWYNWY; sec. 33, T. 125 N., R. 62 W., R. Jackson, 1120 feet deep.

11
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| Table 4.—Chemical analyses of water samples from
Columbia Road Reservoir and the James River

Parts Per Million
= 9
= ]
2 E| § g | 2| e : 28| 2| gg «
= | 2 2 Bl 22 | 5| F |25 5|9 alES
& S| & = | S| & = | = ZZ| & | 25| & |23
0.92
Al — — — |250 {500! 0.3 {0.005' [10.0 | 1.7 — - {10001
w-14 © | 46 — |33 60 | 248 0.13 0.8 0 0.70 | 235 |7.6| 686
w-15 61 180 64 67 | 286 0.8 |0 0 0.60 |4l6 -1 890
w-25 84 — | 39 50 | 258 0 0 0 0.62 |370 |7.6| 855

Samples w-14 and w-25 were analyzed by the Water Quality Laboratory of the South
Dakota Geological Survey. Sample w-15 was analyzed by the South Dakota Chemical
Laboratory.

I Modified for South Dakota by the State Department of Health (written communlcatlon
Water Sanitation Section, March 20, 1968).
21.2 is optimum for South Dakota.

Locations of Water Samples
(For map location see figure 3)

A1l. Drinking Water Standards, U. S. Public Health Service (1968).
w-14. NEVUNEYUNWY:NWY sec. 29, T. 125 N., R. 62 W., James River.
w-15. NEUNEUNWYLNWY sec. 29, T. 125 N., R. 62 W., James River
(Sample w-14 was collected on August 19, 1968, and sample w-15
was collected on November 9, 1968.).
w-25. NWYNWYUNEYNWY, sec. 33, T. 126 N, R. 62 W., Columbia Road Reservoir.
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2. The Columbia Road Reservoir, a shallow body of water approximately eight miles
long and one-half mile wide, could probably provide enough water for the city of Columbia.
This source would require, in addition to approximately three and one-half miles of
pipeline, a filtration plant if used for municipal water supply. Sample w-25 (table 4) shows
the chemical analyses of water from this source. Except for low fluoride, it is within the
South Dakota Department of Health Standards. Seasonal change of water quality is
expected from this source.

3. The James River Valley is located near the town. Lake Dakota sediments which
consist of very fine silty sand underlie the alluvial deposits in this valley. The alluvial
deposits and the lake sediments do not have a high permeability, but the short distance to
the river and the small quantity of water required for a city of this size suggests the
possibility of obtaining sufficient quantity of water by a collector well or an infiltration
gallery in this valley. The quality of water should be similar to w-14 and w-15 which were
both collected from the river. Except for low fluoride content these samples are within the
South Dakota Department of Health limits. Development of this type of water supply
system would have to be preceeded by additional testing and would involve special
engineering considerations before constructing a permanent city well.

4. The buried outwash deposits northwest of the city (fig. 4) would probably provide a
sufficient quantity of water for a city supply. Water from this area is high in iron and
manganese and low in fluoride content. Additional testing would be required to define the
areal extent of this aquifer and the quality of water.

Before additional testing is undertaken, the city should hire a consulting engineer
licensed in South Dakota. If, based on the recommendation of the engineering report, the
city should decide to obtain water from the James River valley or the buried outwash
northwest of the city, it is recommended that the city hire a commercial drilling company
to construct an aquifer (pump) test well. The aquifer test should be conducted by a
qualified hydrologist or engineer and run for 72 hours. An aquifer test is recommended for
the following reasons: (1) to determine the expected yield from well(s); (2) to determine
the proper spacing of wells; (3) to obtain data for final design of the well or well system;
and (4) to obtain water samples during the aquifer test for chemical analyses.

Before constructing a permanent city well, the city officials should consult with the
South Dakota Water Resources Commission with regard to obtaining a water right and a
permit to drill a city well, and the South Dakota Department of Health with regard to the
biological and chemical suitability of the water.
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APPENDIX A
Logs of test holes in the Columbia area

(for location see figure 3)

Test Hole No. 1

Location: SW¥%SWY%SW¥%4SWY% sec. 34, T. 126 N., R. 63 W.

Surface Elevation: 1350 feet
Depth to Water: 28 feet

0-1 Topsoil

1-22 Clay, dark-brown, with sand (till)
22-28 Clay, dark-gray, pebbly (till)
28-38 Sand and gravel, with clay
38-75 Sand, light-gray, medium to coarse
75-99 Clay, dark-gray, pebbly (till)

Test Hole No. 2

Location: SW%4SWYSWYUNWY sec. 2, T. 125 N., R, 63 W,
Surface elevation: 1300 feet

Depth to water: 13 feet

0- 1 Topsoil

1-12 Clay, yellow, pebbly (till)
12-25 Clay, gray, with sand (till)
25-50 Gravel, medium
50-70 Sand, gray, fine to medium
70-90 Clay, gray, pebbly (till)

EE

Test Hole No. 3

Location: SEASE%SEWNEY, sec. 5, T. 125 N., R. 62 W.
Surface elevation: 1295 feet

Depth to water: 10 feet

0- 1 Topsoil

1-20 Clay, tan, with fine sand
20-41 Clay, grayish-brown
41-62 Clay, dark-gray, pebbly (till)

& kK

Test Hole No. 4

Location: NWUNWYNWYNWY sec. 2, T. 125 N., R. 62 W.
Surface elevation: 1288 feet
Depth to water: 8 feet

0- 1 Topsoil
1- 13 Clay, yellowish-brown
13- 64 Clay, gray, with fine sand
64-114 Clay, gray, pebbly (till)
114-119 Clay, bluish-black (shale)

L S
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Test Hole No. 5

Location: SW¥%SW¥%SW¥%SW¥% sec. 6, T. 125 N., R. 61 W
Surface elevation: 1293 feet

Depth to water: 7 feet

0- 1 Topsoil

1-11 Clay, grayish-brown
11-30 Clay, tannish-gray, with fine sand
30-73 Clay, gray
73-82 Clay, gray, pebbly (till)

Test Hole No. 6

Location: NEUNEUNEYNEY sec. 10, T. 125 N, R. 63 W.
Surface elevation: 1325 feet

Depth to water: 19 feet

0- 1 Topsoil
I- 12 Clay, brown, pebbly (till)
12- 23 Clay, gray, with sand
23- 47 Clay, gray, pebbly (till)
47- 86 Sand, light-gray, medium to coarse
86-110 Clay, gray, pebbly (till)

Test Hole No. 7 (Rotary test)

Location: SEVASEY%SEWNEY sec. 10, T. 125 N,, R, 63 W,
Surface elevation: 1315 feet

Depth to water: 18 feet

0- 2 Topsoil
2- 4 Clay, yellow, silty
4- 18 Clay, brown, with fine sand and gravel
18- 25 Clay, gray, pebbly (till)
25- 33 Sand, gray, coarse, with gravel
33- 43 Clay, gray
43- 50 Sand, gray
50- 75 Clay, gray, with sand and gravel
75- 97 Clay, gray, with sand
97-158 Clay, gray, pebbly (till)
158-168 Sand and gravel
168-200 Clay, dark-gray, pebbly (till)
200-215 Clay, gray
215-230 Sand and gravel
230-247 Clay, gray, pebbly (till)
247-354 Clay, light-gray, (chalk)
354-410 Clay, bluish-black, (shale)

Test Hole No. 8

Location: SWY%SW¥%SW¥%SW¥% sec. 11, T. 125 N,, R. 63 W,
Surface elevation: 1319 feet

Depth to water: 32 feet
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Test Hole No. 8 (continued)

0- 1 Topsoil
1- 38 Clay, brown, pebbly
38- 67 Clay, gray, with fine sand
67- 90 Clay, gray
90-111 Clay, gray, pebbly
111-119 Clay, dark-gray, pebbly (till)

¥ ok ok

Test Hole No. 9

Location: SE%SEWSEYNEYasec. 11, T. 125 N.,R. 63 W.
Surface elevation: 1307 feet

Depth to water: 33 feet (?)

0- 2 Topsoil

2- 6 Clay, yellowish-brown, silty

6- 9 Sand, yellowish-brown

9-35 Clay, yellowish-brown, silty (till)
35-56 Clay, gray, with sand
56-60 Clay, gray

* ok ok

Test Hole No. 10 :

Location: NEUNEYNEYNEY sec. 12, T. 125 N., R. 63 W.
Surface elevation: 1305 feet

Depth to water: Dry

0- 1 Topsoil

1-13 Clay, tannish-brown, with fine sand
13-47 Clay, brownish-gray, pebbly
47-67 Clay, gray
67-89 Clay, gray, pebbly (till)

® %k ok

Test Hole No. 11

Location: NWY%NWNWYLNWY sec. 13, T. 125 N,, R. 63 W.
Surface elevation: 1303 feet
Depth to water: 12 feet

0- 1 Topsoil

1-22 Clay, yellowish-brown, silty
22-33 Clay, yellowish-brown, with sand
33-88 Clay, gray, with sand (till)

® ok ok

Test Hole No. 12

Location: SW¥%SW¥%SWY%SW¥% sec. 13, T. 125 N., R. 63 W.
Surface elevation: 1305 feet

Depth to water: 7 feet

0- 1 Topsoil
I- 13 Clay, yellowish-brown, with sand
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Test Hole No. 12 (continued)

13- 26 Clay, gray, with sand and gravel

26- 36 Sand and gravel

36- 60 Clay, gray

60- 88 Clay, gray, pebbly

88-101 Sand and gravel, dark-brown, medium to coarse, with clay
101-109 Clay, grayish-black, with sand
109-129 Clay, bluish-black, compact, (shale?)

oK X

Test Hole No. 13

Location: NWUNWY%NWYNWY sec. 18, T. 125 N, R. 62 W.
Surface elevation: 1293 feet

Depth to water: 38 feet?

0-1 Topsoil
I- 6 Sand, yellow, fine
6-12 Sand, gray, silty
12-15 Sand, coarse
15-38 Clay, gray, with sand and pebbles
38-62 Sand, medium (?)
62-70 Clay, gray, pebbly (till)

Test Hole No. 14

Location: SEUSE%SEYNEY sec. 15, T. 125 N,, R. 62 W,
Surface elevation: 1295 feet

Depth to water: 12 feet

0-1 Topsoil

1-12 Clay, brown, with fine sand
12-71 Clay, gray
72-83 Clay, gray, pebbly (till)

Test Hole No. 15

Location: NWYNWYANWYNWY sec. 17, T. 125 N, R. 61 W.
Surface elevation: 1300 feet

Depth to water: 20 feet

0- 1 Topsoil
1- 20 Sand, yellowish-brown, fine, silty
20- 62 Clay, gray, with fine sand
62-102 Clay, dark gray, pebbly (till)
102-109 Clay, bluish-gray, compact (shale)

Test Hole No. 16

Location: NWUNWYNWYNWY sec. 22, T. 125 N, R. 63 W.
Surface elevation: 1320 feet

Depth to water: 7 feet



Test Hole No. 16 (continued)

0- 6 Clay, brown, with sand
6- 13 Clay, dark-brown, pebbly
13- 62 Clay, dark-gray, pebbly
62-129 Clay, dark-gray, boulders, pebbly (till)
* % ok

Test Hole No. 17

Location: SW%4NWY%NWY%NWY sec. 19, T. 125 N, R. 62 W.

Surface elevation: 1290 feet
Depth to water: 7 feet

0-1 Topsoil

1-13 Clay, light-brown, silty
13-22 Clay, gray, with fine sand
22-26 Sand, gray, medium to coarse, with clay
26-74 Clay, bluish-black, pebbly (till)

L

Test Hole No. 18

Location: SE¥%SEYSWYSEY sec. 20, T. 125 N.,R. 62 W.
Surface elevation: 1282 feet

Depth to water: 8 feet

0-13 Sand, grayish-brown, very fine with clay
13-25 Clay, brown, with sand
25-48 Clay, gray
48-67 Sand, gray, medium to coarse, with clay
67-74 Clay, gray, pebbly (till)
L N

Test Hole No. 19

Location: NW/NW¥%NW¥%NW sec. 21, T. 125 N., R. 62 W.

Surface elevation: 1290 feet
Depth to water: 14 feet

0- 16 Clay, light-brown, silty
16- 53 Clay, light- to dark-gray, with fine sand
53-106 Clay, dark-gray, pebbly (till)
106-119 Clay, bluish-black, compact (shale)
LR I 3

Test Hole No. 20

Location: SW¥%SW¥%SWYSWY sec. 24, T. 125 N., R. 62 W,
Surface elevation: 1290 feet

Depth to water: 8 feet

0- 1 Topsoil
1- 19 Clay, yellowish-brown, with fine sand
19- 30 Clay, brownish-gray, with fine sand

30- 82 Clay, gray, with silt

19
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Test Hole No. 20 (continued)

82- 93 Clay, dark-gray, pebbly
93-110 Clay, bluish-black, compact (shale?)
* ok %

Test Hole No. 21

Location: NEUNEUNEY%SEY sec. 19, T. 125 N, R. 61 W.
Surface elevation: 1297 feet

Depth to water: 16 feet

0- 2 Topsoil
2- 13 Clay, light-brown
13- 33 Clay, tannish-brown, with fine sand
33- 42 Sand, gray, fine, with some clay
42- 92 Clay, gray, sandy
92-102 Clay, grayish-black, pebbly (till)
102-109 Clay, bluish-black, compact (shale)

H ok ok

Test Hole No. 22

Location: NEUNE“UNEYNEY, sec. 26, T. 125 N, R. 63 W.
Surface elevation: 1298 feet

Depth to water: 7 feet

0-1 Topsoil

1-18 Clay, light-brownish-tan, with fine sand
18-39 Clay, gray, gravelly (till)
39-74 Clay, gray, pebbly (till)

® ok ok

Test Hole No. 23 :

Location: SE¥SE%SEYSEY: sec. 26, T. 125 N,, R. 63 W,
Surface elevation: 1300 feet

Depth to water: 7 feet

0- 1 Topsoil

1-10 Clay, yellowish-brown, with fine sand
10-26 Sand, brown-to-gray, very fine, with some clay
26-41 Clay, gray, gravelly (till)
41-74 Clay, gray, pebbly (till)

® % ok

Test Hole No. 24

Location: SEYASE%SEY%NEY sec. 25, T. 125 N, R. 63 W.
Surface elevation: 1298 feet

Depth to water: 24 feet

0- 1 Topsoil
1- 14 Clay, light- to dark-brown, silty
14- 31 Sand, brown to gray, with some clay
31- 70 Clay, dark-gray, pebbly (till)
70-134 Clay, dark-gray, pebbly (more compact) (till)

® % ok



Test Hole No. 25

Location: NWUNWVNWANWY sec. 30, T. 125 N., R. 62 W.
Surface elevation: 1298 feet

Depth to water: 19 feet

0-1 Topsoil

1-19 Clay, brown, with fine sand
19-26 Clay, light-gray, with fine sand and silt
26-61 Clay, dark-gray, pebbly (till)
61-84 Clay, dark-gray, pebbly, compact (till)

L S

Test Hole No. 26

Location: SWY%SWYSWY%SWY, sec. 29, T. 125 N., R. 62 W.
Surface elevation: 1304 feet

Depth to water: 17 feet

0-1 Topsoil

1-35 Sand, tannish-brown, very fine, with some clay
35-53 Sand, brown, very fine, with clay
53-66 Clay, grayish-brown, sandy
66-74 Clay, dark-gray, pebbly (till)

£ S

Test Hole No. 27

Location: NEUNEUNWY%NWY sec. 29, T. 125 N,, R. 62 W.
Surface elevation: 1280 feet

Depth to water: 4 feet

0- 1 Topsoil

1- 4 Sand, brown, very fine

4- 42 Sand, grayish-brown, very fine to fine, clay
42-122 Clay, gray, pebbly (till)

E R

Test Hole No. 28

Location: SWYu4NWWSEYUNEY sec. 29, T. 125 N, R. 62 W.
Surface elevation: 1282 feet

Depth to water: 10 feet

0-10 Clay, grayish-brown, sandy
10-38 Clay, gray
38-55 Clay, gray, with fine to coarse sand and some gravel
55-69 Clay, gray, pebbly (till)

Test Hole No. 29

Location: NEUNEYNEYNEY: sec. 29, T. 125 N, R. 62 W,
Surface elevation: 1293 feet
Depth to water: 6 feet

0- 1 Topsoil
I- 6 Sand, brown, medium with clay

21
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Test Hole No. 29 (continued)

6- 35 Sand, brown to gray, fine, with clay
35- 53 Clay, gray, with some sand
53- 63 Sand and gravel, gray, with clay
63- 76 Clay, gray, gravelly (till)
76-120 Clay, dark-gray, gravelly, compact (till)
* %k ok

Test Hole No. 30

Location: SEUSE%SEYNEY; sec. 29, T. 125 N, R. 62 W.
Surface elevation: 1304 feet

Depth to water: 20 feet

0- 1 Topsoil
1- 20 Clay, tannish-brown, with fine sand
20- 34 Sand, grayish-brown, very fine, with clay
34- 66 Clay, gray, with fine sand
66- 92 Clay, dark-gray, with fine sand
92-104 Clay, dark-gray, pebbly, compact (till)

* ok sk

Test Hole No. 31

Location: NE¥NWY%SW%SWY% sec. 28, T. 125 N,, R. 62 W.
Surface elevation: 1287 feet

Depth to water: 13 feet

0-1 Topsoil

1- 7 Clay, brown

7-13 Clay, grayish-brown, with some sand
13-61 Clay, gray, with very fine sand
61-74 Clay, grayish-brown, pebbly (till)

& ok sk

Test Hole No. 32

Location: SE¥%SE%SEYNWY; sec. 28, T. 125 N., R. 62 W.
Surface elevation: 1304 feet

Depth to water: 21 feet

0-1 Topsoil

1-21 Sand, tan, very fine, silty
21-38 Sand, gray, very fine, with clay
38-76 Clay, gray, with fine sand
76-89 Clay, grayish-black, pebbly (till)

L

Test Hole No. 33

Location: SWY%SW¥%SWUNWY sec. 27, T. 125 N, R. 62 W.
Surface elevation: 1303 feet

Depth to water: 22 feet

0- 1 Topsoil
1- 22 Clay, yellowish-brown, with some sand
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Test Hole No. 33 (continued)

22- 30 Sand, brownish-gray, fine, with clay
30- 86 Clay, brownish-gray
86- 93 Clay, gray, pebbly, (till)
93-103 Clay, gray, with sand and gravel
103-129 Clay, gray, compact, pebbly (till)
) %k ok

Test Hole No. 34

Location: SE¥%SEY%SEWUNEY sec. 27, T. 125 N, R. 62 W.
Surface elevation: 1303 feet

Depth to water: 10 feet

0- 1 Topsoil
1- 19 Clay, brown, with fine sand
19- 29 Sand, brown, very fine
29- 86 Clay, gray, with very fine sand
86- 93 Clay, dark-gray, pebbly (till)
93-110 Clay, bluish-gray, pebbly, compact (till)

* %k ok

Test Hole No. 35

Location: SW%SWY%SW%SWY sec. 30, T. 125 N., R. 61 W.
Surface elevation: 1296 feet

Depth to water: 14 feet

0- 14 Clay, light-brown, with very fine sand
14- 83 Clay, gray, with fine sand
83-108 Clay, dark-gray, pebbly (tiil)
108-120 Clay, bluish-black, compact (shale)
* Kk %

Test Hole No. 36

Location: NW%NWYLNWYUNEY; sec. 34, T. 125 N, R. 63 W,
Surface elevation: 1307 feet

Depth to water: 14 feet

0- 1 Topsail
1- 14 Clay, brown, pebbly
14-102 Clay, gray, pebbly (till)
102-129 Clay, dark-gray, gravelly (till)

E R I 3

Test Hole No. 37

Location: SWY%SWY%SWYSEY sec. 35, T. 125 N, R. 63 W.
Surface elevation: 1301 feet

Depth to water: 12 feet

0-1 Topsoil

1-12 Sand, dark-brown, with clay
12-47 Clay, light- to dark-gray, pebbly (till)
47-83 Clay, dark-gray, pebbly, compact (till)

L R
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Test Hole No. 38

Location: SE%SEY%SEYSEY sec. 35, T. 125 N., R. 63 W.
Surface elevation: 1300 feet

Depth to water: 13 feet

0-17 Silt, brown
17-27 Sand, brownish-gray, medium to coarse
27-37 Clay, gray, with sand (till)
37-72 Clay, dark-gray, pebbly, compact (till)

% ok ok

Test Hole No. 39

Location: NEUNEUNEY“SWY sec. 36, T. 125 N., R. 63 W.
Surface elevation: 1295 feet

Depth to water: 8 feet

0-1 Topsoil

1- 8 Clay, yellowish-brown, silty

8-12 Sand, dark-brown, medium to coarse
12-17 Sand, gray, very fine, with clay
17-29 Clay, dark-gray, pebbly (till)

L

Test Hole No. 40 (Rotary test)

Location: NW%NW%NWY%NWY% sec. 31, T. 125 N., R. 62 W.
Surface elevation: 1302 feet

Depth to water: 17 feet

0- 10 Clay, yellow
10- 20 Sand, light-brown, fine to medium
20- 24 Sand, dark-brown, medium to coarse
24- 45 Clay, gray, with fine sand
45-104 Clay, gray, pebbly (till)
104-113 Coarse gravel
113-153 Clay, dark-gray, pebbly (till)
153-184 Clay, dark-gray, gravelly (till)
184-215 Clay, light-gray, calcareous (chalk)

# ok ok

Test Hole No. 41

Location: SEX4SE%SEYSEY: sec. 31, T. 125 N., R. 62 W.
Surface elevation: 1290 feet

Depth to water: 12 feet

0- 3 Topsoil
3- 12 Clay, brownish-yellow, silty
12- 32 Sand, brown, fine
32- 63 Clay, gray, with sand
63- 75 Clay, gray, pebbly (till)
75-115 Clay, gray, pebbly, compact (till)

EOlE
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Test Hole No. 42

Location: SE4SEY%SEYSEY sec. 34, T. 125 N, R. 62 W.
Surface elevation: 1286 feet

Depth to water: 7 feet

0- 1 Topsoil ‘
1- 24 Clay, brown, with sand
24- 93 Clay, gray, with fine sand
93-103 Clay, gray, pebbly, compact (till)
103-123 Clay, gray, compact (shale)

L S

Test Hole No. 43

Location: NENE%NEY%NEY sec. 35, T. 125 N,, R. 62 W,
Surface elevation: 1292 feet

Depth to water: 7 feet

0- 2 Topsoil

2- 13 Sand, brown, fine, with clay ,
13- 72 Clay, brown to gray, with some sand
72- 95 Clay, grayish-black, pebbly (till)
95-102 Clay, bluish-black, compact (shale)

L

Test Hole No. 44

Location: SELSWY%SWY%SWY% sec. 36, T. 125 N., R. 62 W.
Surface elevation: 1301 feet
Depth to water: 26 feet

0- 1 Topsoil

1- 26 Clay, tannish-brown, with fine sand
26- 93 Clay, gray, with fine sand
93-108 Clay, gray, pebbly, compact (till)

* ok ok

Test Hole No. 45

Location: NW%NWNWY%SWY4 sec. 3, T. 124 N., R. 63 W.
Surface elevation: 1307 feet
Depth to water: 7 feet

0- 7 Sand and gravel, coarse
7-11 Sand and gravel, light-brown
11-22 Clay, gray, pebbly (till)
& kK

Test Hole No. 46

Location: NEUNEWNEYNEY, sec. 3, T. 124 N., R. 63 W.
Surface elevation: 1301 feet

Depth to water: 5 feet

0-1 Topsoil
1- 5 Clay, brown, sandy
5-16 Sand, grayish-brown, fine to coarse
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Test Hole No. 46 (continued)

16-24 Sand, grayish-brown, with clay
24-46 Clay, gray

46-54 Clay, gray, with sand and gravel
54-89 Clay, gray, pebbly, compact (till)

Test Hole No. 47

Location: NEUNEWUNEWSEY sec. 2, T. 124 N., R. 63 W.
Surface elevation: 1303 feet

Depth to water: 13 feet

0-1 Topsoil
1-13 Sand, yellowish-brown, silty
13-21 Sand, dark-brown, medium to coarse, with clay
21-41 Clay, gray, with sand
41-70 Clay, dark-gray, gravelly (till)
70-74 Clay, dark-gray, with sand
74-92 Clay, gray, pebbly, compact (till)

L

Test Hole No. 48

Location: NEUNEUNEY%NEY sec. 1, T. 124 N., R. 63 W'
Surface elevation: 1300 feet
Depth to water: 16 feet

0- 1 Topsoil

1- 16 Sand, brownish-yellow, with clay
16- 50 Sand, grayish-brown, very fine to fine, with clay
50- 71 Clay, gray, gravelly (till)
71-100 Clay, dark-gray, gravelly (till)

® ok ok

Test Hole No. 49

Location: NEUNEUNEWUNEY sec. 5, T. 124 N.,R. 62 W.
Surface elevation: 1300 feet

Depth to water: 19 feet

0- 1 Topsoil
1- 19 Clay, light-brown, with very fine sand
19- 33 Sand, light-brown, fine, with clay
33- 838 Clay, gray, with very fine to fine sand
88-106 Clay, dark-gray, pebbly, compact (till)
106-109 Clay, bluish-black, compact (shale)

Test Hole No. 50

Location: NEUNEWNEYNEY sec. 4, T. 124 N., R. 62 W.
Surface elevation: 1301 feet

Depth to water: 23 feet

0- 1 Topsoil



Test Hole No. 50 (continued)

1- 23 Clay, yellowish-brown, with fine sand
23- 50 Sand, brown, fine, with clay
50- 85 Clay, gray, with sand
85-122 Clay, dark-gray, pebbly, compact (till)
L I 3

Test Hole No. 51

Location: SE%4SE%SEYSEY sec. 1, T. 124 N, R. 62 W.
Surface elevation: 1300 feet

Depth to water: 23 feet

0- 3 Topsoil
3- 23 Clay, yellowish-brown
23- 93 Clay, gray
93-100 Clay, dark-gray, pebbly (till)
100-114 Clay, dark-gray, pebbly, compact (till)

® ok ok

Test Hole No. 52

Location: SW%4SW4SWYSWY% sec. 10, T. 124 N., R. 63 W.
Surface elevation: 1305 feet

Depth to water: 15 feet

0-1 Topsoil

1-15 Clay, dark-brown, pebbly (till)
15-28 Clay, gray, with medium to coarse sand
28-33 Sand and gravel, coarse, with clay
33-39 Clay, gray, pebbly, compact (till)

® % ok

Test Hole No. 53

Location: NW/ANWYNWZANWY, sec. 11, T. 124 N., R. 63 W.

Surface elevation: 1298 feet
Depth to water: 6 feet

0-1 Topsoil
1- 8 Clay, light-brown, with very fine sand
8-22 Sand, brown, coarse, with clay

22-73 Clay, grayish-black

73-89 Clay, dark-gray, pebbly, compact (till)

% % ok

Test Hole No. 54

Location: NEUNEUNEWUNEY sec. 11, T. 124 N., R. 63 W.
Surface elevation: 1301 feet

Depth to water: 9 feet

0-1 Topsoil

1- 9 Clay, brown, with very fine sand

9-45 Sand, brownish-gray, fine to medium, with clay
45-79 Clay, dark-gray, pebbly, compact (till)

® % ok

27
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Test Hole No. 55

Location: SW¥%SW¥%SWVSW% sec. 12, T. 124 N.,, R. 63 W,
Surface elevation: 1299 feet
Depth to water: 17 feet

0- 1 Topsoil

1- 17 Clay, brown, pebbly
17- 30 Sand, gray, fine to medium, with clay
30- 47 Clay, gray
47- 82 Clay, dark-gray, pebbly, compact (till)
82-129 Clay, dark-gray, gravelly, compact (till)

Test Hole 56

Location: NEUNEUNEYNEY sec. 12, T. 124 N., R. 63 W.
Surface elevation: 1292 feet

Depth to water: 7 feet

0-1 Topsoil

1- 7 Clay, brown, with sand

7-31 Clay, light-brown, with fine sand
31-58 Clay, dark-gray, gravelly (till)
58-79 Clay, dark-gray, pebbly, compact (till)

% % ok

Test Hole No. 57

Location: NWUNWYUNWYLNWY sec. 8, T. 124 N, R. 62 W.
Surface elevation: 1297 feet

Depth to water: 12 feet

0-1 Topsoil

1- 7 Clay, brownish-black, with sand

7-12 Sand, dark-brown, fine to medium
12-38 Sand, gray, fine to coarse
38-68 Clay, gray, with some sand
68-84 Clay, dark-gray, pebbly, compact (till)

& % ok

Test Hole No. 58

Location: SEYSE%SEYSEY: sec. 8, T. 124 N.,R. 62 W.
Surface elevation: 1300 feet
Depth to water: 11 feet

0- 1 Topsoil
1- 11 Clay, light-brown, silty
11- 50 Clay, brown, silty
50- 92 Clay, gray, with some sand
92-107 Clay, gray, pebbly (till)
107-124 Clay, dark-gray, pebbly, compact (till)
124-129 Clay, bluish-black, compact (shale)

& ok ok
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Test Hole No. 59

Location: NW%NWYNWYNEY sec. 15, T. 124 N, R. 63 W,
Surface elevation: 1300 feet
Depth to water: 13 feet

0-1 Topsoil
1-13 Clay, brown, pebbly (till)
13-23 Clay, dark-brown, with sand
23-79 Clay, dark-gray, pebbly, compact (till)

®ok ok

Test Hole No. 60

Location: NEUNE%UNEY%NEY sec. 24, T. 124 N., R. 63 W.
Surface elevation: 1303 feet
Depth to water: 17 feet

0- 1 Topsoil
1- 9 Sand, light-brown, very fine, with clay
9- 17 Clay, dark-brown, pebbly
17- 23 Clay, dark-brown, sandy
23- 68 Clay, gray, with sand
68-108 Clay, dark-gray, pebbly, compact (till)
108-129 Clay, bluish-black, some pebbles (shale?)

® %k

Test Hole No. 61

Location: SW%SWYSWYSEY sec. 15, T. 124 N., R. 62 W.
Surface elevation: 1299 feet
Depth to water: 22 feet

0- 1 Topsoil

1- 10 Clay, light-brown, silty
10- 42 Clay, light-brown, with fine sand
42- 87 Clay, gray, with some fine sand
87-105 Clay, dark-gray, pebbly (till)

105-107 Clay, bluish-black, compact (shale)



APPENDIX B
Well records in the Columbia area
Source: GO, glacial outwash; LD, Lake Dakota; DF, Dakota Formation or Fall River Formation;

Ob, buried sand lenses in till.
Use: D, domestic; S, stock

Depth Depth
of to
well water
Name Location (feet) (feet) Source  Use
Dennert, P. NEV“UNEYUNEY%SEY: sec. 4, 60 — GO DS
T.125N.,,R. 63 W.
Bell, T. SWYSE“SWYSEY sec. 34, -— — DF D
T.126 N.,R. 63 W. 40 — GO S
Olson, C. SW1LSWYSWYSWY sec. 3, 1400 Flowing DF D,S
T.125N.,R. 63 W.
Ringgenberg, H. NEUNEWUNEY%NWY sec. 6, 1100 Flowing DF D,S
T.125N,,R. 62 W.
Wilke, G. SW¥SWYiSWYSWi sec. 33, 58 15 Ob D,S
T. 126 N.,,R. 62 W.
Albrecht, F. SW¥SWYSWYSWi sec. 1, 1098 Flowing DF D,S
T.125N.,R. 62 W.
Kemnitz, H. SE%SEYSEWSEY sec. 1, 900+ Flowing DF D,S
T. 125N, R. 62 W. 40+ — LD D
Mitchell, M. SE%NEYUNEYNEY sec. 6, 827 Flowing DF D,S
T.125N.,,R, 61 W,
Tunbuy, E. SW%SE%SE%SE% sec. 6, 865 Flowing DF D,S
T.125N,,R. 61 W. 97 18 LD D,S
Oschmann, M. NW%LNWLNWLNWY sec. 10, 1300 Flowing DF ,
T.125N.,,R. 63 W.
Ringgenberg, A. SEY%SEYANWYNWY sec. 12, 990+ Flowing DF DS
T.125N.,R. 63 W.
Karlen, R. SEUSEYNEYSEY sec. 9, 90 —_— LD D,S
T.125N.,,R. 62 W.
Sieber, W. SWYSWYLSWYUNWY sec. 10, 1000 Flowing DF D,S
T.125N.,,R. 62 W.
Gilchrist, J. NEUNEWNEWNEY sec. 10, 900+ Flowing DF D,S
T. 125N,,R. 62 W. 46 — LD D.S
Arvidson, D. SW¥SWYSWYSW¥ sec. 11, 2200? Flowing DF D,S

T.125N.,R. 62 W.
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Depth Depth
of to
well water
Name Location (feet) (feet) Source  Use
Hanson, J. SE%SEY%SWYSEY: sec. 11, 1000 Flowing DF D.S
T.125N,,R. 62 W.
Hanson, J. SWYSWYNWYNWY; sec. 12, 900 Flowing DF D,S
T.125 N, R. 62 W,
Daly, D. SEY4SEYSEVSEY: sec. 7, 1000+ Flowing DF DS
T.125N.,R. 61 W. 80 — LD D,S
Daly, A. SWYSWYiSWYSWY4 sec. 8, 38 -— LD .S
T.125N.,,R. 61 W,
Frerichs, J. NEVUNEYUNWLNWY, sec. 14, 948 Flowing DF S
T.125N.,R. 63 W,
Huettl, J. SEV.SWYSWYSWY4 sec. 14, 1100? Flowing DF D,S
T.125N,, R. 63 W,
Frerichs, J. NWVNWYLNWYLSWY sec. 13, 40 14 GO D,S
T.125N,,R. 63 W,
Hansen, D. SEVUNWYUNWYSEY; sec. 18, 1050 Flowing DF D,S
T.125N.,R. 62 W.
Roettele, G. P. NEWUNEVUNEYSEY; sec. 17, 1285 Flowing DF D,S
T.125N., R. 62 W,
Miller, L. SWYSWYSWYSWY sec. 15, 1000+ Flowing DF D,S
T.125N.,,R. 62 W.
Spencer, E. NWLNWLSWYLSWY4 sec. 17, 55 25 LD D,S
T.125N.,R. 61 W.
Olsen, M. SWYSWYSWYUNWY4 sec. 23, 1100? Flowing DF D,S
T.125N,,R. 63 W,
Kruse, L. NEUNEYNEMNWY, sec. 19, 1000 Flowing DF D,S
T.125N.,R. 62 W,
Roettele, R. SE%SEYSEY“SWY, sec. 19, 985 Flowing DF D,S
T.125N.,R. 62 W.
Zastrow, A. SEY%SEY%SEYSEY, sec. 19, 1100 Flowing DF DS
T.125N.,R. 62 W.
Meints, F. NEWUWNEYNEYSEY sec. 20, 1096 Flowing DF D,S
T.125N.,R. 62 W,
Daly, J. SWYSWYSWYSWY4 sec. 24, 100 20 Ob D,S

T.125N.,,R. 62 W.
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Depth Depth
of to
Well Water
Name Location (feet) (feet) Source  Use
Daly, E. NWZNWLNWLNWY sec. 20, 32 20 LD D,S
T.125N,,R. 61 W,
Hansen, J. NWLUNWYLNWLSWY sec. 20, 1200 Flowing DF S
T.125N,,R. 61 W, 40 20 LD D
Kemnitz, W. SWYUNWYUNWYLUNWY sec. 26, 875 Flowing DF D,S
T.125N.,R. 63 W.
Ringgenberg, K. NWUNWYLNWYLNWY sec. 25, 900 Flowing DF D,S
T.125N,,R. 63 W. 1100 Flowing DF DS
Bohling, W. NEUNELNEWNEY sec. 25, 1200 Flowing DF ,
T.125N,,R. 63 W.
Zastrow, B. NE%“NEYUNEYSEY sec. 30, 90 — LD? D,S
T.125N.,R. 62 W.
Wockemfuss, C. NEULSWINEYSWY sec. 29, 68 107 LD D,S
T.125N,,R. 62 W.
Stanley, C. SE%SELUNWYUNWY sec. 28, 42 — LD D,S
T.125N,,R. 62 W.
Sieber, V. NW¥SEVSEY%SEY sec. 29, 103 — LD D
T.125N,, R. 62 W.
Weismantel, M. SWY%NEYNEYNEY sec. 29, 92 — LD D
T. 125 N.,R. 62 W.
Karlen, E. NWY¥%SEY%SEY%SEY sec. 29, 82 — LD D
T.125N.,R. 62 W.
Krage, E. NWYSEVSEY%SEY sec. 29, 83 —_ LD D
T.125N,,R. 62 W.
Karlen, J. NWYUNEYNEWUNEY sec. 29, 85 -— LD D
T.125N.,R. 62 W.
Farmers Union NWVNWYNWYLSWY4 sec. 28, 97 — LD D
T.125N.,R. 62 W,
St. Johns SWYNEWNEYNEY sec. 29, 90 — LD D
Lutheran School T.125N.,R. 62 W.
Becker, R. NWVNWYSEYNEY sec. 29, 102 — LD D
T.125N.,R. 62 W.
Pool Hall SENEYNEYSEY sec. 29, 90 — LD D
T.125N.,R. 62 W.
Olson, L. SWYNEYSEYNEY sec. 29, 82 — LD D

T.125N,,R. 62 W,
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Depth Depth
of to
Well Water
Name Location (feet) (feet) Source Use
Henther NWYSEYSEWMNEY sec. 29, 80 — LD D
T.125N.,R. 62 W.
Karlen, J. NWUNELUNEWNEY sec. 29, -— Flowing DF D
T.125N.,R. 62W.
Elliot, D. NW¥%SE%SEYNEY sec. 29, 900 Flowing DF D
T.125N.,,R. 62W.
Weismantel, M. SE“NEWUNEYNEY sec. 29, 1100 Flowing DF D
T.125N.,R. 62 W.
Karlen, E. SEVSEYSEWUNEY sec. 29, 945 Flowing DF D
T.125N.,,R. 62 W,
Karlen, E. SWY%SEYUNEYSEY sec. 29, 952 Flowing DF D
T.125N., R. 62 W.
Public School NW¥%SEWSEYNEY; sec. 29, 1100 Flowing DF D
T.125N,,R. 62 W.
Karlen, E. SW¥SE%SEYNEY sec. 29, 9007 Flowing DF D
T.125N.,R. 62 W.
St. Johns SWY%SEYSEVNEY: sec. 29, 10007 Flowing DF D
Lutheran Church T.125N.,,R. 62 W.
Larson, A. NWH%LNWYNWYASEY sec. 28, 997 Flowing DF D
T.125N.,R. 62 W. 82 — LD S
Dean, C. SEVSEYNEYSWY; sec. 27, 900+? Flowing DF D.S
T.125N,,R. 62 W.
Buntrock, E. NWY%NWY%LSWY4LSWY4 sec. 26, 1000 Flowing DF S
T.125N.,R. 62 W. 93 20 LD D
Bohling, H. SWUSWYLSWASWY4 sec. 25, 80 12 LD D,S
T.125N.,R. 62 W.
Gabert, L. SWSWYSWYNEY; sec. 30, 8007 Flowing DF D
T.125N.,,R. 61 W, 47 14 LD 3
VanWinkle, W. NWY%NWYSWY%4NWY sec. 34, 7007 Flowing DF D.S
T. 125 N., R. 63 W.
Buntrock, W. NEUNE%NEYSEY; sec. 35, 1100 Flowing DF D8
T. 125N, R. 63 W.
Wockenfuss, C. NE%SEUNEYNEY sec. 31, 10007 Flowing DF 0,

T.125N,,R. 62 W.
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Depth Depth
of to
Well Water

Name Location (feet) (feet) Source  Use

Jackson, R. SWYSWUSWYNWY4 sec. 33, 1120 Flowing DF D,S
T.125N.,R. 62 W,

Larson, C. NWYNWYUNWYSEY sec. 33, 52 17 1D D,S
T.125N,,R. 62 W.

Bohling, H. SEUNEVUNEYLNWY; sec. 35, 1200 Flowing DF D,S
T.125N,,R. 62 W.

Gilchrist, L. SWYSWIiSWYSWY4 sec. 36, 105 — LD D,S
. T.125N.,,R. 62 W.

Smilloff, J. NEUNWYUNWYNEY sec. 36, 104 — LD D,S
T.125N,,R. 62 W,

Askew, R. SEUNWWNWY%SWY sec. 3, 20 13 GO D,S
T.124 N, R. 63 W,

Bohn, A. SEVNWYUNWYLSWY sec. 3, 30 20 GO D,S
T. 124 N., R. 63 W.

Rathert, F. - SWYSWYSWYANWYS sec. 6, 965 Flowing DF D,S
T.124 N,,R. 62 W,

Weismantel, K. NEUNEYNEYSEY sec. 6, 1000+ Flowing DF D,S

T.124 N, R, 62 W. 90 -— LD S

Weismantel, W. SWYSWYNWY%NWY sec. 4, 1100? Flowing DF D,S
T.124 N,, R. 62 W.

Fetherhuff, R. SEY%SEYSWYSEY sec. 2, 1100 Flowing DF D,S
T, 124N, R. 62 W.

Howell, J. NWUNWYUNWYLNEY sec. 10, 1050 Flowing DF D,S

T.124 N.,R. 63 W. 12 8 GO D

Davis, K. SEY%SEYSEYSWY sec. 7, 1200 Flowing DF D,S
T.124N.,R. 62 W,

Nilsson, C. NEUNEYSE%NEY sec. 7, 26 13?7 LD D,S
T.124 N, R. 62 W,

Mertz, D. SWY%SWYSWYSW sec. 9, 12007 Flowing DF D,S
T.124N,,R. 62 W.

Buntrock, O. NWUNWYUNELNEY sec. 9, 1100 Flowing DF D,S
T.124N.,R. 62 W.

Mertz, D. NEUNEWNEYSEY sec. 9, 1100 Flowing DF D,S

T.124 N, R. 62 W.
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Depth Depth
of to
Well Water
Name Location (feet) (feet) Source Use
Schliebe, J. NWLNWLNWYNEY sec. 10, 887 Flowing DF D,S
T.124 N, R. 62 W.
Bohling, A. SEUSEYSWY%SWi sec. 11, 1100 Flowing DF D,S
T.124N.,R. 62 W,
Stucke, B. SWYNWYNWYANWY sec, 22, 20 11 GO D,S
T. 124 N.,R. 63 W.
Zick, D. NELNEY“UNWY%NWY sec. 14, 30 — GO D
T.124N.,R. 63 W.
James, D. SEYSEYSEYSEYs sec. 17, 1180 Flowing DF D.,S
T.124N.,,R. 62 W,
Gilchrist, J. NEWUNEWSEYNEY sec. 14, 1200 Flowing DF D,S
T. 124 N,,R. 62 W,
McCormick, H. NWLUNWYLNWYLNWY sec. 13, 11007 Flowing DF D,S

T.124 N, R. 62 W.





