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INTRODUCTION

Present Investigation

This report contains the results of a special investigation by the
South Dakota State Geological Survey during the summer of 1964 in and
around the city of Britton, Marshall County, South Dakota (fig. 1), for
the purpose of assisting the city in locating a reliable future water supply.
The city now receives its water from three artesian wells, each 1,000 feet
deep. all located within the city limits (fig. 2). The wells, drilled in 1802,
1933, and 1946, can be pumped at only 50-75 gallons per minute. Both the
guality and guantity of water produced from these wells is inadequate, and
as a result, the South Dakcta Geological Survey was requested to conduct
a ground water survey in and around the city.

An investigation was made of the ground water possibilities of 80
sqguare miles around the city ovetween June 16 and July 16, 1964. This
investigation consisted of geclogic mapping, drilling 57 shallow test holes,
an inventory of tarm wells in the area, and collecting and analyzing 12
water sampies.

The results cf the survey showed that one small area 3 to 4 miles north
of the city is the only area covered by this survey where a shallow ground
water supply may be developed.

The field werk and preparation of this report were performed under the
supervisicn of Lynn S. Hedges and Cleo M. Christensen, staff ground
water geolegists. Geclcocgic assistance was given by Dean Fickbohm and
Keith Hansen who operated the driill. Nat Lufkin of the Survey performed
partial chemical anaiyses of the water samples collected during the study,
and complete analyses of selected samples were performed by the State
Chemical Laboratory. The writer wishes to thank the residents of the Britton
area for their cooperation,. and especialiy Dick Wismer, geologist-well
driller.

Location and Extent of Area

The city of Britton has a popuiation of 1,443 (1960 census). The area
studied is on the Lake Dakota Plain hetween the James Basin and the
Coteau des Prairies sections of the Central Lowland physiographic province

i

ifig. 1},
Climate
The climate 1s continental temperate, with large daily fluctuations in
temperatwe. The mean annual temperature is 43.6 degrees F., and the
average annual precipitation 1s i8 49 inches at the U. S. Weather Bureau
Staticn 1n Britton.

Topography and Drainage

The topography of the Britton area varies from nearly flat lands in the
Lake Dakcta plain to roiiing hiils and valleys and undrained glacial
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Figure 2. Data Map of the Britton Area showing locations of test holes,
wells and water o, SAMples.,.
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topography in the James Basin and Coteau des Prairies., East of Britton
the land surface rises abruptiy and is dissected by youthful V-shaped
valleys which are separated by broad, flat-topped, intervening east-west
interfluves. In the Britton area the topography is gently rolling to nearly
fiat where the tiil merges into the sediments from glacial Lake Dakota
ifig. 3).

The drainage in the area is controlled by Crow Creek, which flows
generally southwestward. and by the western escarpment of the Coteau
des Prairies. The streams, which are intermittent, ultimately drain
westward i1ntc the James River.

Well-Numbering System

Weils in this report are numbered in accordance with the U, S.
Bureau of Land Management’'s system of land subdivision. The first
numeral of a well designation indicates the township. the second the
range ., and the third the section in which the well is situated. Lower
case letters after the section numper indicate the well location within
the section. The letters a. b, ¢, d, are assigned in a counterclockwise
direction, beginning in the northeast corner of each tract. The first
letter denotes the 160-~acre tract, the second the 40-acre tract, the
third the 10-acre tract. and the fourth the 24-acre tract. Auger Test
Hole 16 if1g.2j. 127-57-10ccbb, is located in the NWzNW3SWESW%
sec, 10. T, 127 N., R, 57 W, The method of designation is shown
in figure 4,

GENERAL GEOLOGY

Surficial Deposits

The surficial deposits of the Britton area are chiefly the result of
glaciation during the Pleistocene Epoch. These glacial deposits are
coilectively termed drift and can be divided into till, outwash, and lake
sediments.

Tiil consists of a random mixture of clay, silt, sand, pebbles, and
poculders . carried and deposited by the ice itself (fig. 3).

Outwash sediments consist chiefly of sand and gravel with minor
amounts of silt and ciay, and were deposited by meltwaters from the
wasting glaciers, If these deposits are buried by later glacial advances,
they are cailed buried outwash. No buried or surficial outwash deposits
were found in the Britton area other than small isolated deposits too
small for mapping.

The lake sediments {fig. 3, consist of clay, silt, and fine- to medium-
grained sand. Where the till 1oins the lake sediments, the till may be
partly or wholly covered with windblown silts and sands derived from
lake sediments,

A puried deposit of fine- to medium-grained sand occurs about 4 miles
north of Britton (fig. 3). This deposit may be outwash, lake sediments, or
1t may possioly be windoiown material laid down before the uppermost lake
sediments were deposited. Since the exact origin of this deposit is unknown
at this time . 1t will be referred to as the buried sand.



Figure 3. Generalized Geologic Map of the Britton Area.
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Ajluvium cccurs along some cf the smail intermittent streams emerging
from the Coteau des Prairies tc the east of Britton {fig. 3). The alluvium
consists mostly of siit and clay with some sand and locally may consist
ol gravel,

93]

ubsurtace Rocks

Stratified sedimentary rocks of Cretaceous age lie beneath the surficial
deposits in the Britton area. The Pierre Shale immediately underlies the
surtficial deposits and crops out aiong a stream 4 miles east and 2 miles
south of 3ritton fig. 3 The Pierre is underiain in descending order by the
Nioobrara Marl K Carlile 3hale, Greenhorn Limestone, and Graneros Shale,
and sandstones ot the Dakota Group.

Figure 5 is a contour map showing the configuration of the surface of
the Fierre Shale as it would appear it all glacial deposits were removed.
This map shows that the surface of the shale rises gradually eastward onto
the Coteau des Frairies, and appears to have at least two east-west
trending valleys cut 1nto the shale.

The Pierre Shale is light to very dark bluish-gray bentonitic sandy
shale . and 1s characterized by clay-ironstone and lime concretions. The
thickness of the Pierre in this area i1s about 100 feet.

The Niobrara Mari consists of bjuish-gray marl with a high percentage
of calcium carocnate, and is sometimes highly fractured. At least 60 feet
of Nicbrara is present near Britton,

The Carliie Shaie is medium~ to dark-gray bentonitic shale with
pyrite concreticns and iavers of fine orown siltstone, and is about 225
feet thick.

The Greenhorn Limestone is a gray, dense, and sometimes fractured
limestone contaiming numerous fossil fragments. The thickness of the
Greenhorn in this area 1s about 50 feet,

The Graneros Shaie is a hard light- to dark~gray siliceous shale, and
is abcut 150-200 feet thick

The Dakota Group cconsists chieiiy of fine to coarse light-colored
sandstone interpedded with gray shaies, and is at least 250 feet thick in
the Britton area.

OCCURRENCE OF GROUND WATER
Frincipies of Occurrence

Ground water may pe defined as water contained in the voids or openings
of rock or sediments below the water table., Therefore, the water table marks
the upper surface of the saturated zone of the water-bearing formation. This
1s not a static jevel out fiuctuates and in a general way reflects the surface
topography. The water ievel can range from a few feet to many tens of feet
pelow the surface.

The commoen bejlef that water occurs in "veins" which criss-cross the
land 1n a disconnected maze 1s not true; water occurs nearly everywhere
below the surtace



Figure 5. Map showing configuration of the buried bedrock in the

Britton Area. o
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The amount cf water that 1s centained in the reservoir rock or aquifer
is controijed oy the size of the reservoir and by the porosity and permeability
of the rock. Porcsity is a measure of the number of voids in a rock, and is
expressed as the ratic ¢ pore sgace to the total volume of rock.

Porosity 1s dependent upen 5 the shape and arrangement of individual
particies, ‘2 the degree of scrting of the particles, {3} the degree of
cementation and ccmpaction ¢f the particies, and i4) the amount of material
that has been remcved oy percciating ground water. Sands and gravels
usually hawve porcsities that range from 20-40 percent, depending upon
the above conditions . whereas cemented sandstones have porosities of
15-25 percent. Sandstones usually have lower porosities owing to their
higher degree of comgpaction and cementation.

Fermeanility 1s @ measure of the rate at which a fluid under pressure
wili pass through a material. A material that has a high percentage of
interconnected pores likewise has a high permeability, whereas a material
that is highn in porosity out 1n which the pores are not connected will
have low permeabdiiity Therefore, it can be seen that porosity and
permeanijity are not synonymdeus, dut are nevertheless related.

Nearly ail ground water is derived from precipitation. Rain and
melting sncw elther percelate directiy downward to the water table and
oecceme ground water . or drain «ft as swrface water. Surface water either
evaporates . escapes t¢ the ¢ccean by streams, or percolates downward
to the ground-water tanie. in general, ground water moves laterally
down the hydrauiic gradient, and is said to be in transient storage.

Recharge 1s the additicn of water to an aquifer and is accomplished
in three wavys: 1 oy downward percolation of precipitation from the
ground surface, :Z; by downward percolation from surface bodies of
water and 3; oy :ateral underficw of water in transient storage.

Discharge, or the remcvai of ground water from an aquifer, is
accomgpiished 1n fcuw main ways: . oy transpiration by plants and
evaporation. {2: vy seepage upward or lateraily intc surface bodies of
water as springs 3; oy lateral underfiow of water in transient storage,
and {4} oy pumping cr fiowing wei.s.

Ground Water 1n Glacial Deposits

As menticned earlier the giacial deposits in the Britton area consist
of tiif. mincr amcounts of cutwash . and glacial lake deposits. Till, because
of its unscrted nature and larger percentage of clay, usually does not yield
water readisy

The cutwash depesits near 3ritton are thin, discontinuous lenses in the
111l or smali suitace depcesits which may ¢or may not be saturated, In either
case the icng-lerm ieid of water to a weil in these deposits would not be
sufficien? t¢ maintain a city SUpLLy.

Manvy c¢f the "est nc.es driied in the mapped area during this study (see
fig 2 tor iccaticrnis penetrated lake depcsits. These test holes showed that
tre lake detosits are chiefly si1:t and clay with minor amounts of sand and some
grave!. Althougn many ¢! the stcok and domestic welis obtain their supply
from these depcsits Arp. 3. Taz.e 2 the vield to wells would be too small for
a municipa; wartey Supps/
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A buried sand of undetermined crigin was located 3 to 4 miles north
of Britton ifig. 3:. Test hoies 3 5, 6. 7, 8, 12, 13, and 14 penetrated
this sand. The thickness cf the sand varied from 18 feet in test hole 12
to 90 feet in test hcie 8 if1g. 6a:. The sand is fine to coarse and contains
up to about 50 percent clay and siit. The sand in test holes 5 and 8
appears to contain the least amount of clay, while the remainder of the
tests contains increasing amounts up to 50 percent. Thus, it appears
that the clay content increases rapidiy as the margin of the aquifer is
approached, Sewveral test hoies outside the boundary of the aquifer,
such as 4 9, and 11, showed an interval of sandy clay which may in
fact be a continuation of the buried sand aquifer. Where present, the
sandy clay prooanbly would not be adequate for producing wells, but
would be an imyportant factor in consideration of recharge to the main
part of the aquifer.

Figure 6b shows contours constructed on top of the buried sand.
Used in conjunction with figure 6a it can be seen that at least the main
part of the aquifer is an cwvate, ncrthwest-southeast trending body with
upward sloping sides from an elevation of approximately 1,240 feet at
the base to the highest point. 1,306 feet, near the center of the aquifer.
These figures are an actuai representation of the configuration of the
buried sand. Thus 1t appears to pe a buried, elongate "hill" of sand.

A buried "hill" of sand such as that described in the preceeding
paragraph would propably be dewatered quite rapidly by large-capacity
wells if recharge tc the aguifer were not sufficient.

Ground Water in Alluvium

Alluvium is present along some of the small intermittent streams. This
alluvium often contains large amounts of water where it is below the water
table, but because of the low permeability of the silt and clay it does not
vield water readily. Where sand and/or gravel occurs, the areal extent is
restricted to such a degree that iong-term. high-vyield wells could not be
constructed in it

Ground Water in Bedrock

Both the Pierre Shale and the Dakota Group supply water to wells in
the Britton area.

The Pierre Shale, because of its low permeability, would not supply
sufficient amounts of water for the city, but it does, howaver, supply
limited amounts of water tor stock and domestic use.

The sandstones of the Dakota Group are the only other bedrock from
which water is readiiv ontained in the Britton area. These sandstones are
at a depth ot abcut 750-: 000 feet in the Britton area.

Quality of Ground Water

Precipitated water is neariy pure before it reaches the ground. However,
all ground water contains minerais which are obtained: (1) from the atmosphere,
(2) from soi; and underiying derosits as the water percolates downward to the



Figure ©. Detailed Maps of the Aquifer north of Britton
showing aquifer thickness and structure.

a. lIsopach map of buried sand.
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water table. a‘ﬂfj 3 cposits in the water table in which the water is
circulating. i general it can oe said that the more dissolved minerals a
water contains. the pocrer 1ts guality,

Table ! shows the shemical properties of various waters in the Britton
area comgared to the cr * civy water and to the standards for drinking
water estaniished ov 1 3. Dervartment of Public Health and modified
for South Dakcta. Ware: :amr ez B, C, D, E, and 1 are from the sandstones
of the Dakcta Groue., The 5 indicate the water is rather uniform in
quality and as compared with the Depa; tment of Health recommendations is
high in chlorids e, iron, f aoride and total solids. The excessive
high conce ride (7 pem! is reduced by treatment to 1.6 ppm
(sampie E. - 1,

Water SQmpleb 8.9, l“i:, 11. and 12 are from sand lenses in the till,
and may vary erraticailiv in chemical quality. Generally, all water samples
from the sand ienses are nigh sg‘:ate,. iron, hardness and total solids;
in addition. the manganese centent mav be high, although no test was made
for manganzse 1n these samy

Water samgies 4.5 Ev;

and 7 from sandy layers within the Lake Dakota
sediments show varving : ranges of i quality. This erratic range in quality is
common in waier from sma.i ;.;h%’ 5 of sand in the lake sediments.

Water sampics 2 and 3 7 are from the buried sand aquifer north of
Britton. Sampie 2 1s siigntiv over the recommended limits in magnesium and
total sojids. and contains an excessive amount of iron. Sample 3 is high
in magnesium and iron. These two samples indicate the water from the
buried sand should e of accentable qualiity with the exception of the
probably high iron conten:

Both sampies 2 and 3 indicate that the water from the buried sand would
probably be nard in ccmparison ¢ the present city supply (about 65 ppm).
However, hardness 1s not as imporiant an element of water quality as the
other minerais menticned as can ne seen by the fact that the U. S. Public
Health Service set ;1mits on hardgness. Also, with modern detergents
and softening trocasses . ~ardness has become less of a problem than in
the past.

\

fr

147)
i
A

CONCLUSIONS AND RECOMMENDATIONS

The city of Britton has two pessibilities for development of a municipai
water supply 'rom ground urces within the area covered in this report.
The first peszibiitiy s turt *eicpmem of their present supply from the
sandstones of the Dakcta A new well or wells in the Dakota Group
would probablyv supp.y the ot ‘with an additional guantity of water for many
years. However, the of o"‘tammg water from the Dakota Group of
better qualitv than e g T ocity suppely is unlikely.

[1 the city sheouid d e 1o \i’;‘/@LOp their future needs for water from the
Dakota Group . new welis shouid compietely penetrate the Dakota Group, and
tests should oe made at diiferent intervals to determine the quantity and quality
of water. The finai we! czign and construction could then be determined from
the results ot the:

The second po Diltty the city has for a ground water supply is from the
buried sand abour 35 miles nortn of town {fig. 3). Test holes in this area
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Table 1.--Chemical analyses of water samples from the Britton area.
Parts Per Million
0
4 9 | Slg e |2 | o le |2 ol ,
S o2 s g lEE 2 |f s | E3lElE |50 e
W @ O |la |28 O A L Scl & = om0 |88
: 0.9-
A -] --- 50| 250 500%] 0.3 0.051 10,0 1,7%*%} —- -~—-| 1000%*
B D 18; 842 51 325 1144 2.0 0.0 1.5 7.0 8. 70| 2614
C D 20| 842 51 320 1155 0.6 0.0 1.5 7.0 8. 701 2555
D D 20| 842 5| 318 1207 0.3 0.0 1.5} 6.7 7. 6S| 2547
E | Treated 19| 842 41 325 1179 0.1 0.0 1.51 1.6 8. 64| 2553
1 D 24 ——~ 61 296 779 15 - =] - 7. 501 2705
2 BS 189) 12 66 85 467 113.4 0.0 0.010.6 - 744 1078
3| BS(?) 961 30 | 350 0. 119 2.2 -—- 0.010.0 - 3v84 864
4 LS 55| 10 447 | --~- 22 1.2 .66 0.1]0.7 - 321} 526
5 LS 2031 --- 63 54 324 .15 -—= =] - 7. 7601|1300
6 LS 2820} --- }~=-- 1 950 4140 .008) === [=m=m) -~ - 39001 8904
7 Ls 550 --- [~-=4{ 120 1262 2.6 - | - - 9701|4014
8 SL 508|--—- |~--- 20 778 .02 ——— |- - 9201920
9 SL 522 {~-=- |--- 32 827 .008) —-== |-===|-—~ - 800 {2162
10 SL 191 | --- 50 72 308 0.0 ——— = = 7. 6801190
11 SL 522 |--- |--- 24 682 2.2 ——— |- - 8201762
12 SL 1911371 |--— | =-- 764 3.6 -—= 0.00.0 -~ 62912120

Geologic source:

D, Dakota sandstone; BS, buried

sand; LS, Lake sand; SL, sand lens

* Modified for South Dakota by the Department of Health (written communication,

* ok

February 5, 1962)

Optimum
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Locations of Water Samples

U. S. Dept. of Fuosiic Health Drinking Water Standards (1961
Britton Citv Wei. #3

Britten City Well #2

Britton Citv Weii #3

Treated city wate:

A,

B.

C.

D.

E.

1. N. Maricw. 127-58-9da

2. H. Stcokes, i27-58~2ad

3. W. Lewis, i27-57-690

4. L. Coilingnon 127-58-23dc
S. C. Frice, i27-57~-32aa

6. R. Miiler 126-58-1i0aa

7. R. Sasse. 126-58-2da

8. K. Stanley. 127-58-220a
9. R. Tem 127-57-19cc

10, S. Stiegelmeler 127-57-32da
11. F. Bauver, 127-57~7¢cc

12. D Wismer. 127-58&-23cd

Samples B. C D, and E were analyzed oy the South Dakota Department of
Public Heaith. Samples i. 5, 6 7,8, 9, 10, and 11 were analyzed by the
State Geolcgical Swwvey . JVermiilion. Samples 2, 3, 4, and 12 were analyzed
by the State Chemicai Labcratory.
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indicate up to 90 feet of sand {Test hole 8. Appendix A), of which at least
55 feet 1s saturated. Water samples from wells in that area indicate the
quality would be a considerable improvement over the present supply, with
the excepticn ot a possibie high iron content.

If the city decides to further test the buried sand, additional test
hoies shouid be driiled to more closely delineate the extent, thickness,
and shape of the deposit. Furthermore, if additional testing shows the
extent,. thickness and shape of this deposit to be essentially as described
in this report. a pumping test should be conducted in which the duration
of the test i1s of sufficient time to aliow the drawdown to approach at least
one of the mapped boundaries. This procedure would allow the best evaluation
of the aquifer for a municipal water supply.

It is suggested that the city contact a commercial drilling company
licensed by the State of South Dakota to test-drill the areas recommended. The
city officials should consult the State Water Resources Commission with
regard to obtaining a water right and a permit to drill a city well, and the State
Department of Public Healith with regard to the biclogical and chemical suitability
of the water, A consulting engineering firm licensed in South Dakota should be
hired to design the weli and the water system,
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AFPENDIX A

Logs of Scuth Dakota Geclogical Survey Auger Test Holes

in the Brition Area

{for locations see figure 2)

Test Hole No. 1
Location: 128-58-35addd
Elevation: 1,310 feet

0-19 clay, buff, silty, moist
15-4¢ clay . olive-gray, saturated
49-79 same, oniy gray
79-84 clay, gray. some sand
84-89 clay . gray, pebbly

Test Hole No. 2
Location: 128-57-31bccce
Elevation: 1,305 feet

0- 9 clay, dark-brown, dry

9-34 ciay, buff, moist

34-49 clay. olive~gray, moist

49-94 clay, gray; saturated at 94 feet
94-99 clay. gray. moist; pebbles

E S

Test Hole No. 3
Location: 128-58-35cccc
Elevation: 1,310 feet

0-24 clay, buif. moist

24-39 clay, gray, saturated; 20% fine sand
39-79 sand, gray fine: 25% clay

79-99 clay, gray; some sand



Test Hole
Location:
Elevation:

0-24
24~44
44-79
79-84

Test Hole
Location:

Eievation:

0- 9
9- 24
24- 44
44~ 74
74- 99
99-109

Test Hole
Location:

Elevation:

0-19
19-34
34-59
59~-79

Test Hole
Location:
Elevation:

0- 9
9-19
19-74
74-89

No. 4
128-58-35dddd
1,310 feet
ciay. buff, moist
clay . gray. saturated
clay ., gray, saturated:; 15-35% fine to medium sand
ciay, gray; small pebbles
&k ok Rk
No. 5
i27-58-1abbb
1.310 feet
clay. puif, dry
clay. puff, moist; few pebbles
clay, olive-gray; some sand
clay. gray; 15% fine to coarse sand
sand. coarse. some clay, saturated
clay. gray, hard; pebbles
A
No. 6
127-58-1aabb
1,310 feet
clay, ouff. moist
clay . cliive-gray, moist
clay. gray. moist
sand. medium, 50%; clay, gray
ok ok ok ok
No. 7
127-58-3addd
1,308 feet
clay . butf, moist
ciay, gray moilst
sand. saturated: 25% gray clay
sand, saturated; 30% gray clay

* ok kR Rk
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Test Hole No. 8
Location: 127-58-2daaa
Elevation: 1,315 feet

0- 9 ciay, buff, moist
9- 34 sand. coarse, moist; 10% clay
34~ 99 sand, coarse. saturated; 5% clay

99-119 ciay, gray
119-124 Pierre Shale

Test Hole No. 9
Location: 127-58-1bbcc
Elevation: 1.310 feet

0-24 clay  buff, moist

24-34 clay, ouff, saturated

34-64 clay, gray, saturated

64-84 clay, gray, saturated: 25% fine sand

Test Hole No. 10
Location: 127-57-6c¢cbbb
Elevation: 1,306.5 feet

0- 9 clay, buff, dry

9- 19 clay, buff, moist

19~ 37 clay. gray. moist; 5% sand
37~ 99 clay, gray, saturated; 5% sand
99-104 Pierre Shale

Test Hole No. 11
Location: 127-58-10aaaa
Elevation: 1,304 feet

0- 9 clay, buif. moist

9- 19 clay, olive-gray, moist

19- 34 clay. gray. saturated; 5% fine sand

34- 59 clay, gray. saturated; 30% medium sand

59-119 clay. gray. saturated: 5% fine sand; scattered rocks from

74 to 89 feet
119-124 Pierre Shale

* de kK &



Test Hole No. 12
Location; 127-58-11baaa
Elevation: 1,312 feet

0-14 clay, buff, moist
14-34 clay, olive-~gray, moist
34-48 clay, olive-gray, saturated; 5% sand
48-64 sand, 5%, clay, olive-gray; many scattered small rocks
64-90 sand, fine; 25% olive-gray clay

* k k k% %

Test Hole No. 13
Location: 127-58-2dddd
Elevation: 1,312 feet

0-24 clay, buff, moist

24-44 sand, fine to medium, buff, saturated
44-54 sand, medium, olive-gray, saturated
54-64 sand, gray saturated; few scattered rocks
64-79 sand, 20% clay

* k k k%

Test Hole No. 14
Location: 127-58-12baaa
Elevation: 1,309 feet

0- 3 topsoil, black, moist

3-14 clay, buff, moist

14-24 clay, olive-gray, moist

24-34 clay, gray, moist

34-39 sand, medium, saturated

39-44 sand, medium; 10% clay

44-59 sand, medium, olive saturated; 50% clay
59-89 clay, gray; 25% medium sand

* % k %k %

Test Hole No. 15
Location: 127-58-12bccc
Elevation: 1.309 feet

0-24 clay, buff, silty, moist

. 24-29 clay, olive-gray, saturated; 5% sand
29-94 clay, gray, saturated; 5% sand
94-99 Pierre Shale

k * ok k%
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Test Hole No. 16
Location: 127-57-10ccbb
Flevation: 1. 365 feet

0- 9 ciay  buft, drv; pebbles

9-14 ciay. buif, moist; pebbles
14-24 clay olive-gray, moist; pebbles
24-47 clay. gray, moist; pebbles
47-54 clay, sandy. gray. moist

54-69 Pierre Shale

Test Hole No. 17
Location: 127-58~16baaa
Elevation; 1,300 {feet

0- 4 sand. fine, moist; 25% gray clay
4-14 ciay . puff moist

14-29 c.ay . clive~gray, moist

29-99 ciay . gray, saturated: 5% fine sand

Test Hole No. 18
Location: 127-58-10dddd
Elevation; 1,305 feet

0- 14 clay, buft, moist

14- 29 ciay. olive~-gray, moist

29- 89 clay . olive-gray. saturated
89-109 clay . gray, saturated; 5% sand

109-119 FPierre Shale

R A

Test Hole No. 19
Location: 127-58~:4abnnh
Flevation: 1.312 feet

0-19 ciay. bulf. moist

19-44 clay, gray moist

44-59 clay gray, saturated; 10% fine sand
59-64 clay, gray; pebbles

ok & ok R



Test Hole No. 20
Location: 127-57~18abbb
Elevation: 1.305 feet

0-17 clay . bulf, moist

17-27 clay, olive-gray, moist

27-44 clay. gray, saturated; scattered rocks
44-77 clay. gray, saturated; 5% sand

77-84 clay. gray, moist; small pebbles

Test Hole No. 21
Locations 127-57-ibdaaa

Elevation: 1,348 feet

0- 14 clay, butf, moist

14- 24 clay, olive-gray, moist

24- 39 clay, gray-brown, moist; pebbles
3%~ 74 clay, gray, moist: pebbles
74-140 clay gray, moist; pebbles

Test Hole No. 22
Location., 127-57-16ddaa
Elevation: 1,345 feet

0~ 34 ciay . buff, moist
34~ 89 clay, gray, saturated; 5% sand; scattered rocks
90~10¢ cilay, gray; pebbles

oGk ok ok ok

Test Hole No. 23
Location: 127-58-19dddd
Elevation: 1,293.5 feet

0- 9 sand; 15% buif ciay
- 19 clay, gray; 50% fine sand
19-115 clay, gray, silty:; some fine sand

L A

21
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Test Hole No. 24
Location: 127-58-21aaaa
Elevation: 1 305 feet

0- 25 clay. buff. unsaturated
25- 95 clay siltv dark-gray. saturated; little sand
95-110 clay . siity. dark-gray, saturated

EE T -

Test Hole Nc. 25
Location 127-58-:5cddd
Elevation: 1,305 feet

0- 20 ciav bulf moist

20~ 32 clay, siitv. dark-gray, moist

32- 75 ciay siity, dark-gray,. saturated; 5-30% sand
75- 85 ciay. silty dark-gray, saturated; some rocks
85-130 ciay  siity, dark-gray; 50% medium sand
130-150 c.ay sandy., gray saturated

- o %

Test Hole No. 2¢
Location. 127-58&-2405%0cC
Elevation. 1,308 feet

0- 2 torsoij, black

2-14 ciay . put, moist fine to coarse sand
14-34 clay  silty. gray. fine sand

34-50 ciay. gray . saturated: 50% sand

PR SRR TS S

Test Hole No. 27
Location: 127-58-24daaa
Elevation: 1.324 feet

0-12 clay, ouff, moist, 25% sand

12-24 clay, ouif, saturated: 50% medium sand
24-34 clay, oiive: 25% fine sand

34-49 clay. gray. satwated; 5% sand

49-74 ciay. gray moist: 5% sand

74-84 Fierre Shale

Gk ko



Test Hole Nco. 28

Location:
Elevaticon:

0- 9
9-24
24-64
64-69

127-57~.9adaa
i, 350 feet

ciay  ociive-gray, mcist; pebbles
ciay . outf, moist; 5% sand
ciay, gray. saturated: 5% sand
Fierre Shale

oW ok k%

Test Hole No. 29

Location:
Elevation:

0-24
24-34
34-44
44-74
74-89

127-57-21 {center;
i 344 feet

ciay, olive-gray, moist: pebbles

ciay . gray, saturated:; 20% sand

clay . gray: 50% coarse sand

clay. gray: cocarse sand with scattered rocks
Fierre Shale

Test Hole Nc¢. 30

Location
Elevation:

0- 9
9-19
19-54
54-59

127-57-21dadd
1,355 ieet

ciay ouif, moist, pebbles
~jay . oulf saturated: 20% sand
clay . gray; scattered rocks
Fierre Shaie

o ok Ak

Test Hoie No. 31

Location:
Eievaticon:

0~ 9
9-19
19-54
54-69
£9-74

127-57-21ddda
i 355 feet

ciay . buff, moist; pebbles

sand  medium to coarse; 25% buff clay
clay gray, many pebbles

sand. fine to medium . silty

Fierre Shale

sk o oW R
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Test Hole No. 32
Location: 127-57-22dcobp
Elevation: 1,370 {eet

0- 4 topscil

4- 6 gravei, fine

6-24 clay. gray, moist; 50% coarse sand

24-39 ciay, ouif to olive~gray, saturated; 10% sand
39-69 clay gray . saturated; 5% sand; scattered rocks
69-89 clay. gray pebbles

Test Hole No. 33
Location: 127-58-28aaaa
Elevation- 1,330 feet

0- 4 sand, medium, light-prown, saturated; some clay
4-13 sand. medium light-orown, unsaturated

13-30 sand, gravsel, dry. some ciay

30-50 sand. medium clayey, brown, saturated

50-70 sand medium, siity and clayey

70-90 s1it. scme sand

A

Test Hole Nco. 34
Location: 127-58-26»naaa
Elevation: 1,355 feet

0- 4 clay, ouilt. dry

4- 19 clay. ouiif moist

15- 34 clay. olive~gray, moist; pebbles
34-109 clay, gray moist: pedoles
109-119 clay, gray, saturated
119-129 Pierre Shaie

Test Hole No. 35
Location: 127-58-25paaa
Elevation: 1,355 feet

0- 34 clay . puff, moist

34~ 54 ciay. gray, satwated; 5% sand
54-104 clay. gray. 10% sand
104-109 Fierre Shale

R T ST R



Test Hole Nc. 36

Location 127-57-300000

Flevation: . 35% teet

0- ¢ ciay .
g- 24 clay.,
24~ 39 clay
39- 79 clay
79-104 clay

i04-114 Fierre

Test Hoie No. 37

gray, moist: pebbles

ouft, moist: pebbles

dark-gray: few pebbles

gray . moist

gray, saturated; 10-20% fine sand
Shaije

X o we s H

Location 127-57-30aaaa
Elevation 1 .338.5 feet

0- 9 ciay . olive to puff, moist; 5% sand
9~19 ciav Dpbuft, moist
19-24 clay colive-gray
24-5¢ clay. gray, moist; pebbles
59-¢4 clav gray, saturated; 5% sand
t4-€9 Fierre Shale

Test Hoie No. 38

E S

Location 27-57-282aonp

Fievation . 343 feet

0- ¢ clay pouif to olive-gray, moist
S-14 clay  gray, mocist: peobles
14-29 clay and fine sand
25-3S sand, coarse. ciayey
39-59 grarei and clay

Test Hole Nc. 39

ok e ok d

Location :27-57-28naan

Elevation i 343 feet

0-1i9 c]_ay‘
19-29 clav
29-34 clay
34-44 gra-el
44-54 ciav

silty buff, moist

sandy . siity, gray. moist

silty, gray, saturated; more sand
siity; gray clay

dark-gray: pebbles

L
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Test Hoie No. 40
Location:

. 27-57-28aadd

Elevation: 1,365 feet

0- 9 clay . oufi, moist

9-29 clay ouff to olive-gray . moist: pebbles
29-64 clavy gray, drv peoples

64-69 ciay gray, satwated; 5% sand

69-79 Fierre Shaie

Test Hole No. 4.

Location. 127-57-2¢tn50a

Elevation: 1,400 tfeet

0- 6 ciay dark-gra, gpeodvles
t- S ©:@yv  gray Yocks

9-19 crav out!, mci1st 25% sand
19-49 c.a. gray moist peodies
46-51 c,av gra, 1ccks

51-64 ciay gray, peon.es

64-69 Fierre Sha.e

Test Hole No. 42

Location. :27-58-33aonnn

Elevation: 1,320 feet

0- 4 topscil, aiack

4- 9 clay . dark-brown, dry

9-14 clay  orown, mist

14-19 clay vellow-orown, moist; pebbles
19-29 clav olive-gray moist, pebbies
29-64 clay gray macist

64-89 ciay . grav, satuated, some fine sand
89-9¢ clay grav saturated; 40% fine sand
Test Hole No. 43

Location- 127-58-26cccec

Elevation. 1 330 ieet

0-24 clay ouft, moist pebdodles

24-29 ciay, oj1ve-gray moist;, pebbles
29-64 clay gray, mcist

64-39 clay. gray. moist, 5% sand

89-94 Pierre Sraie



Test Hole No, 44
Location: 127-58-26cddd
Elevation: 1,331 feet

0-14 clay, buff, dry; pebbles

14-24 clay, olive-gray, moist

24-64 clay, dark-gray, moist; 5% sand
64-76 clay, dark-gray, saturated; 20% sand
79-90 Pierre Shale

ok ok ok ok

Test Hole No, 45
Location: 127-58-25cbcc
Elevation: 1,340 feet

0- 24 clay, buff, moist

24- 44 clay, buff, saturated

44~ 49 clay. dark-gray, moist

49- 89 clay, dark-gray. saturated; 25% sand
89-104 Pierre Shale

E A

Test Hole No. 46
Location: 127-57-30daaa
Elevation: 1,335 feet

0- 19 clay. buff, moist

19- 34 clay, olive-gray, moist
34- 58 clay, gray

59- 94 clay, gray, moist; pebbles
94-115 Pierre Shale

* ok ok ok ok

Test Hole No. 47
Location: 127-57-30dddd
Elevation: 1,335 feet

0-14 clay, olive-gray, moist
14-44 clay . gray. moist; 5% sand
44-59 Pierre Shale

E S
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Test Hole No. 48
Location: 127-57-29dcbb
Elevation: 1.334 feet

0-9 clay, pbuff moist

9-14 clay, olive~gray, moist; pebbles
14~35 clay . gray, saturated; 10-20% sand
35-44 Pierre Shale

A

Test Hole No. 49
Location: 127-57-29daaa
Elevation: 1.336.5 feet

0- 9 clay. butf, moist; 5% sand

9-14 ciay. ciive-gray, moist: pebbles
14-19 clay, gray ., moist

19-24 ciay. gray, saturated; 5% sand
24-44 clay; medium gravel

4469 clay, gray, moist; pebbles

d ok ok Rk

Test Hole No. 50
Location; 127-57-28ccch
Elevation: 1.345 feet

0- 4 clay . dark—gray, moist; pebbles
4- 9 clay, putf, moist; 10% sand

9-19 sand., medium . clayey, moist
19-29 clay. sandy. gray. moist; pebbles
29-44 clay, gray. moist; pebbies

44-4¢6 clay. nright-green, moist

46-54 Pierre Shaie

ok ok ok R

Test Hole No. 51 ‘
Location; 127-57-28 {center;
Eievation: 1,346 feet

0- 9 ciay . ouff. moist; pebbles

9-24 clay ., olive~gray, mocist; pebbles
24-59 clay . gray, moist; pebbles
59-64 Pierre Shale



Test Hole
Location:

Elevation:

0-29
29-94
94-99

Test Hole
Location:

Elevation:

0-24
24-59
59-64
64-74

Test Hole
Location:

Elevation:

0-24
24-59
59-68
68-74

Test Hole
Location:

Elevation:

0- 4
4~ 9
9-14
14-29
29-39
39-49

No. 52
126-58-3bbb
1,314 feet

clay, buff, moist
clay, gray, moist; 10% sand
clay, gray; pebbles

* %k k K %

No. 53
127-58-35dddd
1,323 feet

clay, buff, moist

clay, olive~gray, moist; pebbles
clay, gray, saturated; 15% sand
Pierre Shale

k k ok ok %

No. 54
127-58-36aaaa
1,325 feet

clay, buff, moist

clay, dark-gray; moist
clay, dark-gray, 20% sand
Pierre Shale

ko ok ok kK

No. 55
127-57-31dddd
1,335 feet

clay, gray, dry; small pebbles
clay, buff, dry: pebbles

clay; 20% sand

clay, moist; 50% coarse sand
clay, buff to olive-gray, saturated
Pierre Shale

k ok ok ok %
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Test Hole No. 56
Location: 127-57-32daaa
Elevation: 1,360 feet

0- 4 topsoil. black

4-19 clay, biack to brown. moist; pebbles
19-29 ciay, putf, saturated; 30% medium sand
29-50 clay. gray; 5% sand; many pebbles
50-59 Fierre Shale

L

Test Hole No. 57
Location: 127-57-33dadd
Elevation: 1,395 feet

0- 9 ciay, clive-gray, moist; pebbles

9-14 clay, gray, moist: 10% coarse sand
14-24 clay. gray, saturated; 50% medium gravel
24-39 clay. gray, saturated; 5% sand

39-~49 sand, fine saturated; some clay

49-59 Pierre Shale

dove kok ok

Test Hole Noo. 58
Location: 126-58-2ccdd
Elevation. 1.318 feet

0- 9 clay. dark-brown, moist
9-24 ciay buif, moist

24-49 clay ., gray. moist
49-54 Fierre Shale

N

Test Hoie No 59
Locaticn: 126-57-7abob
Elevaticn: 1,335 feer

0- 06 ciay puff. moist

6-11 sand, orown. moist

1i-24 ciay, butt. moist; some sand
24-34 clay, gray; pebbies

34-35 Fierre Shale

Bk ok ok %
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APPENDIX B

Table 2.~--Records of wells in the Britton area.

Type of well: Du, dug' D, drilled: 8, bored

Geologic source: G, giacial: P, Fierre; D, Dakota

Character of Material: G, gravel; S, sand; S+G, sand and gravel;
S5, sandstone: SH, shale

Use of water: D. domestic: S, stock

Depth
Type of Character Use
Well Owner or of Well Geologic of of

Location Tenant Well (feet) Source Material Water
126-57-1bc Henry Hansen D 447 G(?) G S,D
126-57-3da  Aioert Mettler B 40 G G(?) S.D
126~57-3da Albert Mettier D 120 G S S.D
126-57-3bc Ajvah Slater B 40 G S+G S,D
126-57-5dd {~ran Opp D 900 D SS S,D
126-57-6c¢cd Russell Tank D 1,029 D SS S,D
126-57-7ad Ciifferd Freiss D 1,100 D SS S,D
126-57-9ab Jesse Voss D 1,100 D SS S,D
126-57-15bb Ciarence Hartman Du 60 P SH S,D
126~58-1cbo Lawrence Crowder D 1,000 D SS S,D
126-58-2da Ray Sasse D 47 G S D
126-58~-5cd Darreli Wailace D 965 D SS S
126-58~9bb Eerko Aeilts D 1,200 D SS S,D
126-58-10aa Raymond Miiler 8 35 G S .
126-58-10ch  Gera:d Schneider D 1,048 D SS S,D
126-58-1ida Clayton Bremmon D 900 D SS 5,D
127-57~2da Tunicr Tohnson Du 20 G S(?) S,.D
127-57-3ab Geocrge Filegel B 37 G S+G S,D



32

Tavie 2 --Records of wells--continued
T Depth
Type of Character Use

Well Owner or ot Well Geologic of of
Location Tenant Well (feet)  Source Material Water
127-57-4ap Ernest Anderson D 100 G S+G S.,D
127-57-baa Glenn Hock D 1,000 D SS S.D
127-57-6bb Wendejl Lewis D 135 G S S,D
127-57-7¢cc Frank Bauer D 105 G S S,.D
127-57-8ob Rodney Stiegeimeier B 50 G S S
127-57-8cc Lyle Sherourn D 1,000 D SS S.D
127-57-9dc Thomas Granseth D 1,000 D SS S
127-57-9dc Themas Granseth D 125 G S+G D
127-57-10aa Marvin Granseth D 54 G G S,D
127-57~12cc  Albert Hart B 30 G G S.D
127-57-14ad Giles Sempie Du 25 G G S.D
127-57-:5dd W Mierkle 3 58 G G(?)
127-57-.7aa Gueriin McLaughiin B 22 G S D
127-57-190b Geit Course D 80 G Si{?) D
127-57-.,9cc  Ruoin Tom D 56 G S D
127-57-200c FPear. Patterson D 80 G S S.D
127-57-2:9nc  Ereing Behnke D 60 G S
i127-57-2:ap  Ronaid Patterson 3 75~100 G G(?)
i27-57-21da Mar-an Bender 3 25 G G S
127-57-22aa Amdrose Gianseth D 1,000 D SS S.D
127-57~22cc  H [. Schneider B 50 G S S.D



Table 2.--Reccrds of welis-~continued
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Depth

Type of Character Use

Well Cwner o ot Well  Geologic of of
Location Tenant Weli (feet) Source Material Water
127-57-22cc  H. 1. Schneider D 960 Ss S.D
127-57-2400 Meriin Behnke 3 15 S+G s5,.D
127-57-2505c Arnold Damgaard Du 40 G S S5.D
127-57-26ap iva Smith B 28 G S 5,D
127-57-26bo  Frank Hinkler Du 28 G S(?} S.D
127-57~27ad Ray Freeman ) 30 G S 5.D
127-57-27p0 Charles Rabenberg B 30 G S S.D

127-57-27¢cb  Charles Behnke Du 24 G GI(? S

127-57-290p  Arthur Elsner D ? D SS D

127-57-32aa Carol FPrice B 25 G S
127-57-32da Svydney Stiegelmeler B 18 G S.D

127-57-33cc  Reiny 3ender B 49 G > S
127-57-33dd  Jchn Andrews B i8 G S{?) S,D

127-57-35co  John Bender B 40 {?j (? S
127-58~3aa William Stckes D 1.000 D SS S.D
127-58~3co Myrtie Didrackson D 42 G S S,D
127-58-9da Norman Marlow D 1,000 D SS , D
127-58-90c¢ Cari{ Mueijier D 960 D SS | S,.D
127-58-:0ad icnn Aoeis D 930 D SS S,D
127-58-10cc Archie Kiiker D 960 D SS S.D
127-58-..da Vern Wampiers D 950 D SS S5,D
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Tav.e 2 --Reccrds of wei.s~-coniinued
S — Besth
Tvpe of Character Use

Weii Owmneyr o1 of Well Geologic of of
Leccation  Tenant L Wel] deet! Source Material Water
127-58-.2nc A .3 Christenscn D 900 D 5SS 5,D
127-58-13co  A.C, Aadiand Du 30 G S D
127-58-.3dd A.¢. Bonham D 900 D SS S.D
127-58-i4co Herman Cariscn D 1,000 D SS 5.D
127-58-15cc  Lesiie Eperiemn D 960 D 55 5.D
127-58~-17cd H C Freudenthal D 980 D SS 5.D
127-58-20cc Welny Moeckiy D 90-125 G S D
127-58~-21cc Clifford Reveits D 960 D 38 5.D
127-58-22ba Kenneth Staniev D 60 G S S,D
127-58-23dc  Luverne Colilngon D 52 G S D
127-58-232d Lee lohnson D 50 G S S.D
127-58-23cd Dick Wismer D 105 G S D
127-58-23da Dcn IFranzen D 67 G S D
127-58-25an Tesse Schneider D 85 G 5 D
127-58-25pa  Wiliy Schneider B 45 G S Net used
127-58~2500 Hospitai D 120 P SH Dry hole
127-58-2700 Clitford Reyeits D 960 D SS S.D
127-58-32bt  Meivin Revyelts D 960 D SS 5.D
127-58~33cd  Loren Grupe D i,000 D 5S S.D
127-58-350a Ben Brandt D  800-900 D SS 5.0
127-58-3pocd  Eimer Andrews D 900-1.000 D SS S.D





