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The area concerned in this r
counties; Brown, Day, Marshall , RHober
as the northern portion of 1er counties; Spink,
Clark, Cod ipgton and Deuel wnlenh 1lie noritn of the 1ine run-
ning hetwean Townships 116 snd 117 North. The north bound-

vy ig formed by the North Dakots-South Dakota state line,
while the eastern bownda“ _5 the Minnesota-South Dakota
state line. The westarn undary is formed by the west
county lines of Brown and grs COUPtlssJ wnile the south-
arn boundary is formed by ine rumming bhetween T, 116 N.
and T. 117 N.

port dincludes five
s, and urant, a2s well

,\..

The area ccvers approximate ly 6,200 square miles or
nearly 4,000,000 acres. The area 15 vwell supplied with
transportation facilities, both arterisl highways and sec-
cndary highways as well as wailroad and airline services.
In the past few years some of the county rocads have been
nard surfaced to further improvs the transportation facili-
ties. There are numerOus large cities and towns in the
area, some of which are Aberdeen, Watertown, Redfield,
Sisseton, Webster, Aﬂloank and Britton,

'j ation was to deter-
@] to which the water
would rise. Also the
ezometric head for the

The primary purpose of thig !
mine the piezometric head or stat]
from the underlying artesian acg
rate and amount of decline of
past 45 years was determined.

e of this survey was to study the sur-

The second purpos
stratigrsvhy as well as the structure of

face and subsurface
this ares.
The investigation was made by a Two man party consist-

tigat
ing of William J. Matousek as Tield sssistant and the author

as geologist.



To obtain the information desired on the piezometric
head the investigation was carried out as follows: A brief
history of the well as obtained including depth, date drill-
ed, driller, and so forth. The well itself was then mea-
sured for pressure, rate of discharge, temperature, and sea
level altitude. Trie pressure was measured with a standard
pressure gauge on wells in good condition, otherwise an ap-
proximation of the pressure was made. The rate of discharge
was determined by use of a galion measure and stop watch.
The temperature of the water was taken with a standard Tay-
lor thermometer, and the altitude of the well was determined
with topographic maps and by altimeter where topographic
maps wWere not available,

Since this survey was conducted only for a period of
two months,it was impossible to check every well in the ares
Therefore, a well was measured every three to six miles to
determine the piezometric gradient of the water level. Where
pumped wells were encountered the accuracy of the piezomet-
ric head was extremely variable, for an accurate reading
could be made only by lowering a line down into the well,
This was usually not feasible as the entire pumping system
had to be removed to take the reading. As a result, the in-
formation had to be obtained from the well owner. This was
occasionally misleading, for many times the pump rods had
not been pulled for two or three years, which made the read-
ing cof the piezometric head higher than it actually is now.

Another factor which affected the accuracy in reading
the piezometric head on pumped wells was the amount of draw-
down the well had. If the drawdown was great,; one could
not get an indication as to how high the water rose in the
well by the number of feet of pump rods in the well, but if
the drawdown was small the footage of pump rods would give
an approximate indication as to the height of the piezomet-
ric head., ©Still another factor that prevented accurate
readings of the static water level was that some wells are
extracting water from two or more artesian horizons (Dak-
ota, Lakota, and Sundance)and are, therefore, giving a read-
ing which i1s a combined result of the pressures in two or
more artesian sands.

Information on the subsurface formations of this area
was procured largely through the use of sample logsanl elec -
tric logs. A number of newly drilled wells were logged this
past summer along with the work on artesian conditions.
They were logged with a Widco 2000 foot, electric logger
owned by the State Geological Survey.
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Previogs Investigations

Little investigation of the artesian water conditions
has been carried on in South Dskata during the past 40 years.
The first investigation of artesian water in the region af-
fected by this report was made by Nettletom (1892), who made
a general investigation tc determine depths, pressures, and
flows of wells in North Dakota and South Dakota. Darton
(1896) made a more detailed study of the South Dakota arte-
sian basin for the United States Geological Survey. His pre-
liminary report investigated the location of water bearing
beds znd the limits of the territory in which artesian flows
were expected in South Dakota and adjoining states. Todd
(1898) made some investigations of the geology and under-
ground waters of South Dakota. Darton (1909) wrote a second
report on the geologic conditions that had a bearing on the
occarrence of artesian water in South Dakota. Todd (1909),
also, wrote a report for the United States Geological Survey
conicerning the geology and artesian conditions in the Aber-
deen-Redfield area.

The State Planning Board (1937) of South Dakota prepar-
ed a report concerning the existing conditions of artesian
flow which was used as a basis for the scund planning and
conservation of the natural resources of South Dakota. A
series of reports covering individual counties in the state
was prepared hy the Works Progress Administration (1940)
under the direction of the Extension Service at South Dakota
State College. The reports were prepared to present recent
data on the types and the sources of underground water in
the different counties.

) By comparing these past investigations with the present,

it is possible to determine, approximately, the average rate
and total decline in the piezometric head or static level of
the water that has occurred in this area in the past sixty
years.
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GEOLOGY:QQ:EHE AREA

Procedures For‘Qggg;ging_ggyatigraghic;Informatiog

The information used for logs of subsurface formations
of this area was interpreted from sawples and electric logs..

From samples that were studied with the aid of the
microscope, it was possible to determine the lithologic
character and the tops of the different formations.

W¥ith the use of the electric logger it was possible to
obtain added information, particularly on the tops of the
different formations. The general lithologic character as
well as the permeability of the rock could also be deter-
mined. The procedure used when running an electric log on a
well and the physics pehind it was explained to some extent
in the previous report (Erickson, 1954) and will not be re-
peated in this report. Suffice to say that an electric 10g
is composed of two curves plotted against depth on graph
‘paper. One, the resistance curve, is a measure of the resis-
tance of a formation to the passage of an artificial elec-
tric current. The other, the potential curve, 1s a measure-
ment of natural earth currents produced by the electro-chen-
:nsnl reaction taking place between the different types of
rock strata.

STRATIGRAPHY

The stratigraphy of this area is represented by the
four geologic group s, namely the Cenozoilc, Mesozoic, Pak
eozoic, and the Pre-Cambrian. Not all the formations of
these groups, however, lie conformably upon one another.
4s seen from the Time Rock Chart {page 5), there are five
major unconformities in this area, major signifying that
parts and even whole systems are missing from the strati-
graphic column. These unconformities which are actually
disconformities are located between the Pleistocene and
Cretaceous, Cretaceous and Jurassic, Jurassic and Detrital
zone (Permo-Triassic, see footnote on page 8), Detrital
zone and Pennsylvanlan, and the Pennsylvanian and Ordovi-
cian systems.

As well as major meonformities, we find minor uncon-
formities occurring nearly all the way &through the geolog-
je column as the different formations of the different sys-
tems pinch out unconformably on the Pre-Cambrian granite
and other crystalline rocks of the area.
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The minor unconformities represent successive advances
in the seas, while the major unconformities represent both
large scale advance as well as retreat of the seas during
Paleozoic and earliy Mesozoic time. The unconformity that
occurs between the Pleistocene and Cretaceous systems, how-
ever, does not represent a change in sea level, but is an
erosional unconformity due to continental glaciation.

Below is given a Time Rock Chart with Lithologic De-

scriptions of all surface and subsurface formations found in
this area.

TIME ROCK CHART WITH LITHOLOGIC DESCRIPTIONS

Lithologic Descriptions
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Stream Deposity
Aljuvial deposits of silt, clay, sand, and
gravel mske up the floodplains of the Big
Sioux and James rivers as well as the flood-
pileins of some of the larger creeks.

3 Glacial Lake Deposits

Parts of two glacial lakes are present in the
ares, Lake Dakota which borders the James river
or: both sides and Lake Agassiz which extends
just into the very northeastern corner of
Roberts county. These deposits are character-
ized by sand, silt, and clay with occasional
beds of coarser sand and gravel.

MO m

Glacizi Deposits
Trhese deposits are characterized by moderately
high morainic ridges with lower ground moraine
anc outwash slopes and plains in between. The
dominant moraines in the area are the Bemis,
Altamont, Gary, Antelope, and Gary-Altamont.

QOHONOZEEO
Ko 2 E e GO

The glacial till is composed of clay with scat-
tered boulders and occasional pockets of poorly
sorted gravel as fund in kames and eskers,
while the outwash slopes and plains usually
yvield good sands 4nd gravels.
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Wind Depesits
The only wind deposits located in this area
are a few loessial deposits and some dune sand
tocated on the flat surface of glacial Lake
Dakota.

Pierre Formstion, Undifferentiated (Meek & Hayden,

1881)

Light to dark gray, clayey, bentonitie shales
and sandy shales, ironstone and lime concre-
tions cccaszional pure bentonite beds as well as
some chalky shales. Undifferentiated signifies
only that the outcrops of Pierre in this region
f.ave not s yat been correlated with the recog-
nized memhers of the Pierre formation. Thick-
ness ranges from 0-270 feet through the area.

Niobrara Formation, (Meek and Hayden, 1861)
Predominantly a light gray chalk to a chalky
marl weathering buff to cream. Composed large-
ly of foraminifera and other microfossil shells
as well as calcite. Its thickness varies from
0-160 feet in the area.

Carlile Formation, (Gilbert, 1896)
Consists of gray to dark gray, fissile, benton-
itic shale with ironstone and lime concretions,
thin sandstone layers and impure limestone lay--
ers. The thickness varies from 0-230 feet
throughout the area.

Greenhorn Formation, (Gilbert, 1898)

Light gray to gray fragmental to dense lime-
stone, composed largely of broken and worn
shell fragments, Inoceramus prisms, and foram-
inifera, with beds of darker gray calcareous
shale and cccasional thin beds of bentonite.
- The upger and lower portions are usually more
argiliaceous. Its thickness varies from 0-60
feet in this regicn.

Granergs Formation, (Gilbert, 1898)
Gray to dark gray clayey shale, bentonitic,
with some lime and thin sandestone beds and iron-
stone concretions two to six inches in diameter.
Its thickness ranges from 0-270 feet.

Dakota Formation, (Meek and Hayden, 1881)
Yellowish to grayish white, waterbearing, sand-
stone with alternations of gray to dark gray
shales and siitstone. Lignite beds are

HQPbmodan
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occasionally found.
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Carbonacecus material ie usually found scatter-
ed throughout as well as numerous ironstone and
pyritic concretions. It varies in thickness
from G-170 feet in the area.,

Fuson Formation, (Darton, 1800)

Composed chiefly of fine grained sandstone and

siitstones with much massive varicolored, high-

iy bentonitic shale. Manganese pellets are

abundant. Its thickness ranges from 0-30 feet,
Lakota Formation, (Darton, 1899)

Massive, buff to reddish, medium grained,
crossbedded, waterbearing sandstone, with part-
ings of shale and local carbonacecus and ligni-
tic horizons. Its thickness varies consider-
ably as it pinches out against the basement
rocks of the area before it reaches the area
arcund Milbank. It ranges from 0-150 feet.

Qe Qe

Sundance Formation, {Darton 1899)

Composed of gray to green marine shales, ben-
tonitic clays, and waterbearing, glauconitic
sandstone usually a grayish to greenish white,
with some gray o cream colored limestone.

Its thickness varies from 0-130 feet.

e p—
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Detrital Zonel

Predominantly a grit to .coarse grained water-
bearing sandstone, composed largely of white
angular quartz grains with small amounts of
granitic material. Its thickness ranges from
0-50 feet in this ares.

H A = = o=m oo om W

2287

Minnelusa Formation, Winchell (Ludlow, 1875)

Varicolored bertonitic clays and shale with
soeme gray to brownish gray argilliaceous (silty)
as well as crystalline limestone. Some white
to reddish sandstone. Tts thickness ranges
from 0--100 feet in the western part of the
area.
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Wirnnipeg Formation, (Dowling, 1896)
Only the upper portion of the Winnipeg forma-
tion has been drilled in this area. It is a
light grayish green to gray, mottled, benton-
itic shale and siltstone with a few sandy
horizons. The greatest thickness penetrated
in this area is 26 feet in the 0il Hunters-
Raetzman #1 well in Brown county.
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as the Sioux Quartzite Ridge to the east, it is highly procb-
able that the coarse detritus was derived from this ares and
was deposited at the same time as the red beds. Topographic
contours drayn on the Pre-Cambrian surface would support
this theory, for undoubtedly the high land mass of the Sioux
was eroded further back to the east and south as dJurassic,
Cretaceous, and Tertiary deposition took place in the Dakota
trough. As the streams spread out on the relatively flat
surface adjoining the ridge area and the likewise flat sur-
face of the newly deposited Minmelusa formation farther to
the west, the coarse detrital material was deposited wun-
evenly in varying thicknesses and was interfingered with the
red beds.

STRUCTURAL, CONDITIONS

The structural features of this area consist wholly of
very gentle warps and minor folds. As seen from the con-
tours drawn on top of the Greenhorn limestone, shown on the
geologic map (pocket in back), it is obvious that this re-
gion has little pronounced folding. The regional dip of the
area varies locally, but is predominantly north and west in-
to the Dakota basin. Throughout most of the area the dip is
less than five feet per mile. In the western portion of
Brown county, however, the dip on the Greenhorn increases to
approximately teri feet per mile. The dip also increases in
the east portion of the area around Milbank where the Pre-
Cambrian rocks outcrop at the surface, but since few logs
are available from this area, it is impossible to determine
the dip accurately. '

There is no evidence anywhere in this region to indi-
cate tectonic movement after Pre-Cambrian time. The minor
folds and flexures that occur are due entirely to the dif-
ferential compaction of the sediments over the irregular to-
pography on the Pre-Cambrian erosional surface. If more
control was available the contour map on the Greenhorn would
more than likely exhibit numerous high and low areas in this
Tegion rather than a uniform dip into the Dakota basin.

~G...



ARTESIAN CONDITIONS 1IN NORTHEASTERN SOUTH DAKOTA

METHODS OF DETERMINING THE STATIC WATER LEVEL
AND RATE OF FLOW IN ORSERVATION WELLS

The static water level was determined on both flowing
and pumped wells., On flowing wells it was determined with
the use of a pressure gauge and mathematical computation.
For every pound per scuare inch of pressure measured on the
well the water will rise 2.31 feet. Consequently, if a well
had a pressure of 20 pounds per square inch, the water would
rise 46 .2 feet above the well disregarding frictional los-
eg in the pipes.

On pumped wells the static level of the water is best
measured by lowering a line into the well until the water
level is reached. By subtracting the distance from the
ground to the water level the static level is determined.
Most of the pumped wells in this area, however, could not be
gotten into without wasting precious time for a2ll were
equipped with a windmill or pumping equipment.As stated
before, the information then had to be obtained from the
farmer. ‘

In both pumped and flowing wells the static water level
is based on or referred to sea level. That is, the distance
either above the ground or below is added or subtracted to
the approximate sea level altitude of the well curb which
was obtained largely through the use of topographic maps and
aneroid barometer. a

The rate of flow of the well was determined by using a
gallon measure and stop watch. The flow of a well can also
be found by use of mathematical formulas, but this was not
employed this previous summer as most wells did not flow
‘enough to warrant their use. A complete detailed descrip-
tion of how to determine the flow with formulas was dis-
cussed in the previous report, R. I. # 74, (Erickson 1954).

~10~



CONDITIONS AFFECTING THE PRODUCTION OF ARTESIAN WELLS

There are numerous factors that affect the production
of artesian wells. The most important factor is the char-
acter of the aquifer itself, that is, whether it is a porous
permeable sand or a tight impermeable sand. Drawdown, which
is the distance the static water level drops when a well is
- pumped or is flowing also affects production. A well with a
~large amount of drawdown invariably produces less water.

There are other factors affecting production which are
noticeable, but as a whole are minor. The changes in atmos-
pheric pressure cause seasonal changes in production. Since
the average atmospheric pressure is higher during the winter
months, the production of the well is reduced slightly.
During the summer, however, production incresses as the
average atmospheric pressure decreases. Sudden changes in
atmospheric pressure as those occurring before a severe
thunder storm often cause a roily effect in the well. . An-
other factor which has no importance in this asres, but def-
initely has an effect on production is gas 1ift. With a
considerable amount of gas the water is more or less bouyed
up. As a result many wells which contain gas flow which
otherwise would have to be pumped if it were not present

"GENERAL GROUND WATER CONDITIONS

The availability of ground water in this area has been
unquestioned to date, but unless something is done to con-
serve our rapidly diminishing supply, it no doubt, will be-
come a problem in the future. The comparison between N. H.
Darton's survey of 1909 a2nd the present survey will show the
approximate decrease in head in the Dakota formation.

The ground water conditions of this area may be divided
into two distinct subdivisions; namely, the shallow subsur-
face ground water found in the unconsolldatea, poorly strat-
ified drift, and the deeper ground water found in the con-
solidated, stratified sedimentary formation.

The shallow subsurface ground water is found predomin-
antly in the glacial deposits and in alluvial deposits of
sand and gravel found along the existing streams. The ma-
Jority of wells drilled into these deposits are pumped, but
in an area trending northwesterly through the lower portion
_of Grant county on the eastern side of the Coteau, a large

number of shallow flowing wells are found,

-11-



Many lenses and channels that occur in glaciazl depos-
its lie at an angle or are tilted. Thus, a hydrostatic
pressure is built up at the lowest portion of this channel
or lens. 1If the pressure is sufficient; a flowing well re-
sults. Wells of this type are characterized by small flows,
low pressures, and relatively hard, very cold water. Un-
‘less the aquifer is large and carries a large amount of .
vater, the wells are usually affected by extensive periods
of drouth. This is the usuzl case in all of the shallow
subsurface water suppiies.

in the deeper subsurface fOFL tions there are five pos-
sible sands recognized as artesian aquifers. In order of
their depth from the surface they are: the Dakota, Lakota,
Sundznce, Detrital zcne, and the Minnelusa formations. The
Dakota and Lakota sandstones underlie the entire area except
for a small area around Milbank where they pinch out abrupt-
1y against the Pre-Cambrian rocks. The Sundance, Detrital
zone, and Minnelusa formations are found only in the very
western portion of Brown county and possibly the northweqt—
ern part of Spink county.

A1l of these formations or their equivalents are found
outcropping in the Black Hills. As a result of rainfall,
melting snow, etc., these outcrops serve as an intake for
the water that enters the formations. Undoubtedly some of
“he water enters the formations on the east slope of the
Hockies where they also outcrop at the surface. Since these
formations have a steep outward dip from the Black Hills
which carries them far beneath the adjoining plains inarel-
atively short distance where they are buried under a thick
secticn of impermeable shales and clays, the water that en-
ters the formations builds up a hydrostatic head or pressure
which produces flowing wells in the eastern part of the
state where the sea level altitude is lower than the area
where the beds ocutcrop. The water does not come from the
Black Hills as many people believe; but is composed largely
of connate water., Hcwever, the pressure which enables the
well to flow does originate in the Black Hills region and
the Rocky Mountain region. It is impossible to determine
Wwhether any of the water entering the formztions in the hills
has percclated this far eastward.

The Piezometric map accompanying this report (pocket in
back) shows the approximate hvdros+au1 head of the Dakota
and Lakota sandstones. The head is showm by conbours and
represents the altitude above sea level that the water with-

1 these formations will rise. Since the piezometric head
is lowering steadily, this mep is valid only for a relative-
1y short pericd of time. Estimations made from this map

~12-



after a few years will have to be lowered slightly, before
determining how much pressure the nevly drilled well will
have-.

QUALITY, CHARACTER, AND PIEZOMETRIC HFEAD
OF THE ARTESIAN AQUIFERS

Dakota Formation

The pressure of the water in the Dakota formation is de-
rived largely from the Black Hills region. A small amount
may be derived from the Sioux Quartzite Ridge area to the
south.

The quality of the water coming from the Dakota sand-
stone in this area is predominantly soft, but occasionally
harder water is found. Throughout North Dakota, Minnesota,
and South Dakota, it is a general rule that the upper waters
of the Dakota sandstone are softer than the lower waters.

No well was checked in this area that contained any gas,
but the majority of the water exhibits a slight to strong
saline taste. All the Dakota water is potable and can be
used for culinary purposes. Only one chemical constituent
found in the water tends to make it undesirable for human
consumption. This chemical is flourine. On the average,
the Dakota waters contain too much flourine, which if found
in excess is injurious and harmful to the enamel of the
teeth. It has been established that water should contain
between 1 and 1.5 parts per million of flourine, but muchof
the Dakota runs over 1.5 parts per million. In the area
around Britton and Hecla, chemical analysis indicates it to
contain as high as 9 parts per million. This high percent-
age quickly mottles the teeth and turns them brown.

It should also be stated here that the Dakota water is
usually unfit for irrigation as it contains too much sodium
as well as sulphates and chlorides. Small scale irrigation
of garden plots can usually be done without serious injury
to the crops, if the garden is watered only when natural
rainfall does not occur.

The temperature of the Dskota waters usually runs be-
tween 57-60 degrees in this area. The higher temperatures
occur in the western pottion of the region where the Dakota
sandstone is covered by more sediments.

13-



The location and number of all artesian wells checked
in the area are found on the accompanying Piezometric map
(pocket in back) and in Table No. IV.

As seen from the Piezometric map the general slope of
the hydrostatic head is from west to east. As one approach-
es the James river valley, however, the slope is more gentle
and reverses itself just east of the river. It continues to
go up until the eastern portion of the area is reached,vhere
it begins to dip sharply at abocut 10-15 feet per mile, from
west to east.

The Table No. I {page 15) shows a comparison between
Dartonis survey and the present survey. When using the
table however, it should be remembered that sea level alti-
tude was not taken into consideration as Darton's survey did
10t give accurate elevations at the well site. The compari-
son serves Lo show, however; that the head has decreases in
every area.

As seen from the table, there has been a considerable
drop in head along the James river. This drop as well as the
others in the area is due to many different factors. The
factor which is most outstanding, however, is that too many
wells have been drilled into the artesian basin in this
area and allowed to flow unchecked. Since most of the wells
nave been flowing freely for a considerable number of years,
it only stands to reason that more water has been taken out
than can be replaced. Consequently the fiow and pressure of
the wells continue to decrease.

As seen from Table No. I., the greatest decline in pres-

sure has occurred in T.1l21 N., R. 61 W., where ithas gone
down approximately 370 feet since 1909.

- .



COMPARISON OF DARTON'S AND TODD'S SURVEY
TO THE PRESENT SURVEY

TABLE NO. I

DARTON'S AND TODD'S SURVEY PRESENT SURVEY
Depth Head Depth Head Decline
Location (ft.) ”jfft.) (£t.) (ft.) Since 190

T a6 e hew o e e

Brown County

T121N-R61W 900-940 386 900 14 372
T123N-REOW 9680 311 976 7 304
T126N-R61W 965 311 1010 1 310
T126N-RG4W 1030 81 1050 4 77
T127N-R64W 1094-1200 151 1126 21 130
T123N-RE2W 875 311 920 21 290
Spink County

T120N-RE1W 880 231 925 14 217
T119N-R62W 875 306 909 20 284
T117N-R63W 899 276 900 23 253
T119N-R63W 920 324 890 32 292
T120N-RE4W 948 276 950 17 259

Lakota Formation

The water from the Lakota formstion likewise has it's
origin of pressure in the Black Hills region and regions far-
ther west in the foot hills of the rockies.

The quality of this water 1s aimost identical to that
of the Dakota, but is slightly harder in most instances.
The other qualities of the Lakota water also resemble the Ir
kota. It ig too high in flourine content, but is usually
considered slightly better for irrigating purposes. Its
temperature averages around €0 degrees in this area, but de-
creases from west to east as the cverlying sediments thin.

The piezometric head of the Lakota felliows very nearly
the general pattern of the Dakota, but in most instances is
slightly higher. Usually a well drilled into the Lakota has
a higher pressure at the surface than does a Dakota well,
providing the ground altitude is the same.
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The decline in head of the Lakota formation is diffi-
cult to determine, since no records vere kept on these wells
during the early nineteen hundreds. The main reason for
this is of course the fact that hardly any of the early
wells were drilled into this formation, as enough pressuare
and water could be obtained from the Dakota formation.
Since this time, however, there have been numerous wells
drilled into this aguifer and no doupt the piezometric head
has dropped on an average about two hundred feet and even
more in local areas. The greatest decline has undoubtedly
ocurred in the James river basin area.

Sundance Formation

This water tco has its origin of pressure in the Rock-
~ies and Black Hills. Actually no water analyses were taken
on Sundance water, but field observation indicates it to be
a hard to semi-hard, warm water. It is hard to determine -
in many cases if the well is extracting water from this for-
mation only, for many times most of the Sundance is drilled
through and the Detrital zone is perforated along with part
of the Sundance.

Since these wells are quite recent there is no data on -
the decline of head. It is a well established fact, however,
that the present wells are much stronger than either the Da-
kota or Lakota wells.

Detrital Zone

The origin of pressure of this water is also from the
Black Hills and Rocky Mountain regions. Its qualities are
not well known over an extensive area. Chemical analysis on
the water; in the western part of this area, shows it to be
a semi-hard, warm water. Its characteristics are much like
that of the Sundance. It is much lower in flourine content
and like the rest of the artesian water, is poor for irriga-
tion. Its temperature averages about 65 degrees.

Minnelusa Formation
No wells are yielding Minnelusa water in this region.
It is included under this discussion only because it is a

potential source for water in the very wWestern part of
Brown County.
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DEVELOPYENT OF WELLS

The process of how to develop a well so that the max-
imum amount of water may be withdrawn with the least amount
of drawdown is a problem faced by many well drillers. The
driliers in this area are indeed fortunate, for very little
developing has to be done on wells drilled in the Dakota or
Lakota formation. -The majority of times no development is
necessary other than perforating a few lengths of pipe. If
the water sand is interbedded with soft shales and clays,
however, it is wise to develop the well further by placing a
screen in the well and packing gravel and coarse sand around
it. This eliminates the possibility of particles of shale
and clay coming up with the water, and lengthens the life of
the well by preventing it from becoming clogged. It also
lengthens the life of pumping equipment, plumbing utilities,
~and water mains.

Wells drilled into the Detrital zone should be developed
much more than wells in the Dakota or Lakota. This form-
ation carries water under a very high pressure and if wells
are improperly developed they last only a few years. To pro-
- perly develop this type of well the pipe should be cemented
in, that is, a cement squeeze should be placed from the bot-
tom of the hole to the top, and then the pipe should be per-
forated with a gun perforating tool. This method eliminates
all chances of the water forcing its way up on the outside
of the casing as has happened in a nunber of wells. '

Electric logs should be run on all newly drilled wells.
For if a log is run, one can determine exactly where and how
much perforated pipe should be set to obtain the maximum
anount of water, '

CONSERVATION OF PRESENT WATER RESOURCES

Water, whether surface or subsurfazce has always been
and always will be a dominant factor in establishing whether
flora or fauna can exist in a certain region. Throughout the
state of South Dakota, subsurface water has never been a
problem, but in periods of drouth, surface water has.Even
during these periods we have repeatedly fallen back on the
enormous subsurface supply using it, for the most part,
wastefully. And, the people ofthe state are still using
it this way. Well owners throughout this entire region, and
all of the area where artesian wells are found, have contin-
ued to draw water from the subsurface unrestricted and with-
out cause for the past sixty years. Now it is possible to
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say that this subsurfzce supply is dwindling rapidly and
will continue to do so unless some laws governing the right
and use of water are enacted and enforced. It seems to be
characteristic of human nature to use a natural resource un-
til it is practically extinmct and then try to bring it back
to its original condition. It is so much easier to conserve
it as it is being used.

Actually there is little that can be done to conserve
our shallow subsurface supplies, which are derived largely
from the glacial deposits. - These supplies are directly de~
pendent upon the amount of precipitation received through-
out the year, Possibly the construction of small dams angd
contour farming will have a very great effect on the conser-—
vation of these surface and shallow subsurface supplies,
The conservation of the deeper artesian supplies, however,
can be saved to some degree if conservation measures are
started now,

There are a number of factors that have contributed to
the steady decline in head. Probably the most important
factor in the reduction of the artesian head is that too
many wells have been drilled into the artesian basin. The
only methcd of prolonging the life of these wells already
drilled and conserve the present supply of water, is to re-
duce the rate of flow to meet the farmers immediate demand.
Actually there is no need for a well to flow more than 2-3
gallons a minute, for a well flowing this much stiil sup-
Plies all of a farmer®s need for livestock and agriculture
unless extensive irrigation is planned. Many of the wells
in this area are flowing from 5-10 gallons, and others flow-
ing from the deeper artesian sands flow better than 50 gal-
lons a minute, which is pure waste. Other factors which
have reduced the piezometric head in this area are poor well
construction and casing corrosion. If a well is poorly con-
structed, as is the case where a small casing is put in a
large hole, the artesian water Willi force its way up around
the small pipe and escape into other permeable horizons.
Casing corrosion is one of the main factors which cause un-
derground leakage from one permeable horizon to the next.
The only way this can be stopped 'is to plug all of the old
unused wells so as to prevent underground leakage. This
would be a tremendous job, but would definitely help to con-
serve the present supply.

If it is possible to make the well owners realize the
need for conservation, then many of these preventive meas-
ures will be tried. As a result it will be found that the
level of the piezometric head will lower much more slowly,
and as years go by it may even slowly build itself up.
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TABLE NQ. II

. e

ANALYSES OF WATER FROM WELLS
IN NORTHEASTERN SOGTH DAKOTA

From State Geological Survey Files

County—-umaw—wBrown
Location-——--~SEZ, Sec. 25, T. 124 N., R. 65 W,

Owner———-———=—- Edwin Arlt
Depth—~——-———--1285 (Detrital Zone)
Date-—————merem- 12727754 _
pput  gpu®
Total S01ids=——rm——r—m— s e 2] 35 -2~ 125
Chlorides (ci -~ ———mm et BT 4
Sulfates le}j‘[ ——————————————————————————————— 1236 -~ 72
8ilics (810@) — e B D~ |
Calecium (Ca)-=———=uv F SISO |- USSR
Magnesium (Mg)—-~——— —————————————————————————— 23— 1
Alkalinity ‘
Phenolphthalein- - e 10-—- 1
Methyl Orange--———-—————commmmsmm e 138--- 8
motal Hardness as CaCO0g3-————mm——moomcwmmoe e 292——— 17
Nuoride (F)————memmme e 2.8-—— —
Iron (Fe) mmmmmmm e S ORI OPI, [~ PP
Wanganese (Mn)—=---—-—————————————————a—-———f—None—— -
Soditm (Na)-———————— e e 594~-—- 35
County«w--w—~-~Clark
Location--~———- SE%, Sec. 9, T. 119 N., R. 59 W.
Owner--—-~———-F, W. Dubs
Depth-sm—m—-—-—-1260 (Lakota)
1DYoR - DR——— 5 Y )i  £9 3
PPM GPG
Total S01idS—————mmmmmmm e 2320---135"
Chlorides (013 --------------------------------- 231--- 13
Sulfates (S0 S 1012--- 59
Silica (SlO § e 56—~ 3
Calcium (Ca - ————— 15-—- 1
Magnesium {Mg) - - - - h—-—— ——
Alkalinity -
Phenolphthalein-——-————- ——————————— 28— 2
Methyl Orange-—~———————-——=—m——m———— e 306--—~ 18
Total Hardness as CaCO0g——————mm—mmomm oo 54~— 3
Fluoride (F) e e b= ——
iron (Fe)———mmmee o e 2.6-—— ——

1. PPM indicates parts per miliion
2. GPG indicates grains per gallon
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IR K
Manganese 4 1Y FP TR RIR—— L« -
Sodium (Na) —wmm oo e R T+ SV

County—~-——~-8nink

Location----KWz, Sec. 11, T.11% N., R.63 W.
Owner—-——---0rvil Hammer

Deptih-—m---~988 {Lakota)

Dateww—wrnwr12 /27754

PrH

GPG

Total Sclids—mmmm e i e 2] 22 e
Chicrider {Cl}-mmmmomr e 31 5
culfates (S04)-——rmm—mmmmm e 82—
Silica {Siﬁf)u—«-n—»uw~~~~«-——~¢~— S
Calcium (Cal-memmommm—cmmm e 1§
Magnesium (Mg) —wmme o 2 J—
Alksl

%)
¥

inity
nolphthalein-—e———cemomm oo 2=
Methyl OTange———————mewmmemeeee 310~
Total Hardness as CaClg--wmmwmwome 77 mw
Filuoride {F)-—we—oeee— B 3.5-—
Tron (Fej———m—mmm e ——————— None-——
Manganese (Mn)--—wmewseeeeeee e _None---
Sodium {Na) e e 722

County-~-—~~-~Boberts

Location----NEf, Sec. 10, T.127 N., R.51 W.
OWner-—-———=hilmer Peterson

Depth——m—mm—m 660 (Dakota)
Datg-—m—w—we-12,27/54

PPM

15,
18
48

bt e

Total Sclids——memerommer e e e 700 L =~ -
Chlorides {C1)——mm——mmmmmm 1257 —~-
Sulfates (80,)-——mmmmmmwmmmeeemm=-1033---
Calecium (Ca)——-mmmm 26—
Magnesium (Mg)-m——mmmme e BQ
Alkalinity
Phenolphthalein-——=——wmvemmeae— 18~~~
Methyl Orange-———=-wwwormmeec—w 237 o
Total Hardness as CaCOg~—-—w—e—mmes 428~
Fluoride (F)-————mmmm-tm e 1-—-
Tron {Fe) ——mmmmmm e 1 R
Mangariese (Mi)—=m—m—mome o e None--—-
Sodium {(Na) -—-m—mm e _RAB G

Silica QSiG%)w~«mm-~—-—-~——»m~w-_w A

<20~
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e Ma P ghall

Location Sec. 23, T.127 N., R.5
Owner— e - 3 foeckly
Dayvn*~ww~~~9/u (Dakota)
Datewmmmm—12/27/54

N
WLt
=,
bl

PPM GPG

S — 71 1 S )
SO ———— 1 S T
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___________________ 2
] Oﬂ"nge~~—~~~———~——~——~—~ 300--- 18
ardness as Fa”03~~w_»«——~~~ 57——-- 3

mmmmm D e 9 5

iy—~w-~~MuJ shall
sbioti———8Wg, Sec. 3, T.125 N., R. 59 W.
er- »mwvhay Hartberg

Lh 0004 (Dakota)
Sy s o “,‘.12/',‘2?{/ ‘)4

PPM GPG

et o o e DG B Fm e e 157
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TABLE NO. IIT

—— L

L0GS OF WELLS IN

NORTHEASTERN SOUTH DAKOTA

‘Brown_CountV

NEf Sec. 33, T.125 N., R.65 W.---0il Hunters - Raetzman

City of Aberdeen

SW: Sec. 7, T.123 N., R.60 W.

Altitude --- 1425
Pierre—-——————cmeee 0
Niobrara-—-————————- 260
Carlile-—-————————=—v 420
Greenhorn-——-———-——- 660
Graneros—————————=700
Dakota———-v-—mmm——- 970
Fuson-———————————— 1140
Lakota?--—=~=-----1160
Sundance?————————- 1230
Detrital zone—-———- 1347
Minnelusa?-——-——-— 1400
winnipeg""-"""'"—-.--1496 .

Total Depth--1522
"""""""""""""""" Altitude
Glacial deposits--0
Pierre———————————— 90
Niobrara-——---—--- 185
Carlile—-—————————- 310
Greenhorn-—-———--—-— 530
Graneros————————-- 580
Dakota--—————~——-—- 830
Fuson-—-——————=m—— 940
Lakotg—————m————— 995
Pre-Cambrian

(granite)--—--—- 1267

Total Depth--1300

Altitude -—- 1303
Glacial deposits-—-0
Pierre-—————--—ea-— 85
Niobrara—————-——-~—— 152
Carlile-———————-—— 268
Greenhorn--————-——- 536
Graneros—-———————=575
Dakota-=—==n=m—m>=—— 790

Neuman Farm



SE} Sec. 15, T.124 N., R.59 W.

Day County

__________ Torguson Farm

Altitude---1355 Approximately

Glacial deposits—~-—- 0

Pierre———————mmemem e 54
Niobrara——-—---———-—--312
Carlile—--—-—-——=————— 348
Greenhorn--—————————— -570
Graneros-———————————=- 550
Dakota——————mm—mmmm e 894

NE* Sec. 32, T.121 N., R.55 W.----0il Ventures-Naessig

NW¥ Sec. 13,

Altitude---1888

Glacial deposita————— 0
Pierre-——————e——o—memem 510
Niobrara--——~——————--804%
Carlile———————————mmmn 874
Greenhorn-———————————— 1094
Graneros-—-——————————w- 1160
Dakota————=mm—m————— 1354
Fuson-—-———————o———- ——-1400
Lakota———————————mm 1430
Pre-Cambrian

(granite) -———-————- 1540

Total Depth-—————- 1607

Spink County

T.117 N., R.61 Wermmom——~
Altitude---1319
Glacial deposits——--- 0
Pierre———————————=m—- 15
Niobrarg---——--=--—-- 223
Carlile-———==————mmam 291
Greenhorn---———————-- 526
Graneros————————————- 543
Dekota—-————m 857
Fuson-———————— e 881
Lakota———mm————m 898
Total Depth---——- 1061

-23-
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Clark Cqounty

NE: Sec. 6, T.116 N., R.59 Wommo—o— ——————-Johnson Farm
Altitude———fl44l

Glacial Deposits--0

Pierre--~————=nmo 207
Niobrarg-———————- 321
Carlile-——=-—————~ 403
Greenhorn---——-—-- 630
Granerog-————--—— -653

Total Depth---1059

Codington County

- SE% Sec. 3, T.116N., R.52 W.-——---Bureau of Reclamation
Altituwde-—————-—- 1813
_ Surface pipe--~-0-518
Pierre——————ma-n 518
Niobrara———-————« 822
- Carlile-————-———- 861
Greenhorn--—---—- 938
‘Graneros--—---———--— 953
Dakota-+-————————-1064
Fuson———————————— 1090
Lakota~—————————— 1224

Pre-Cambrian
(serpentine) —---1274
Total Depth----1300



ARTESIAN WELLS CHECKED IN
_'monmgggggggu,soumn,DAngA

Pres~_ Raté
Date i Depth M. P. sure Piez. | Dlscharge
ed :', Alt *7-“ _ . . ,

rogg Cougtx

873 Henry ﬁazelhorse , S
SE4 S;,lelN—R65w 1924 1200 1345 .11 1370 5.0

674 G. W, Bierman o ' Approx, ,

SE} S}P-T121N-R65W 1910 1000 13350 4L 1358 .1
S o Approx. o

875 :SE% 835—T121N—365W,-:f:,;5 | ;298_‘._ 12 1325 1.5
676 Alfred Kuechle - Nov. ... over  .Over -
o ‘EéL 8 PT122N*R65W 1950 -‘13771141365T “*_190g3;*15851fgl5,0

- 677 E. C.xAngerhofer | e o R S
... NER 813—T122N—R65W 1920 1200 1335 | -2.-‘:1339,_ .6

678 - Fred Brick T |
o SER 831—T122N—BB5W 1948 1134~ 1367 22, 148 8.0

679 - Ra Z Wallberg | About-7?6véff'j - Over  Over |
| S@1-T123N- BG5SV 1524 1300 1380 60 1518 2.0

680 Andrew Schaeffer S  ”" 7"50ver: Over ‘
© NE} §32-T12/N-B65W 1951 1351 1452 65 1602 5.0
681 Edwin ATlt Nov.  Oyer Over
SEZ Sp5-T124d- ~BB5W 1950 1286 1386 100 1616 30.0
682 Francis ‘Schmidt S Poor |
NE% sg-T 124N-R65W 900 1448 Casing 1148
683 Dale Broadbent “ .
SE} 9]3-T125N-R65W 1946 1155 1405 14 1437 4.0
884 Bartlg Schile -
NE} sgo ~-T125N-R65W 1947 1408 1440 25 1497 4.6

685 Wm. A, Raetzman Aug. _
 NE7 833-T125N-R65W 1952 1440 1425 70 158 12.0
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' Preg- " Rate
Date Depth M

o Pe sure’ Piez, Discharge

Noo, Ouwner & Location Drililed (ft,) AlbL.* (lbsg) Head** Gol/ﬂlﬁo
686 Earl McCulloch . Approx. App.  ADPTe

NWz S34=Tio6N-RESW 1941 1456 1y 60 1582 10,0
687 Pete Kranzlew 014 2992 : R -

SWz Sh-T126N=RO65W  Well — 800 16k 7 1480 2.1
688 Marvin Graves New '

NE} S36~T127N-R65W Well - 1361 38 1448 363
689 Melvin Golnitzm - ‘ '

MW+ S8=-T127N-RAGW - 1463 7 1479 368
65 BlC, Rexinger - id Appe

SWi S1-T127N-RO5W  Well 1300  1hhO 6 1h45% o7
691 John Storm . Appe. : ‘

Swz S14-T128N-R65W 1915 1200 1458 & 1468 %60
692 C. L, Seaman . old ApDpo '

SE+ S2-T12IN-364W  Well 1000 1298 11 132% 4,3
£93  Walt Rehfield | : : |

SWi S25-T121N-RO6UW 1295 10 1318 201
694 Dale Eldredge Mgrach ' : ' '
SDU  NE} 823-T122N-REWW 1948 1120 1298 20 13k 10,0
695 Allen Crady Dec, Over Over '

NW4 820-T+22N~n6#w 1948 1260 1310 .55 1437 4,3
696 Leland Lindsey 01d App. ' '

NEZ 835~T123N-R6MW Well 1100 1300 11 1325 o
Vi Raymond Hehn 0148 .

SE+ SaJmT;RﬂN=RHMW Well 1331 1k 1363 Dol
698 v

NE4 S7-TLohN-ROLHW 1383 100 1613.

NW4 S1-T1oUN-REUW 1355 7 1371 05
700  James Miller B

NE} Sik=T125N~RO4W 1361 9 1380 o5

D6 w



Pres- Hate
‘ Date . Depth M, P, sure’ Pier. Dischaz
No, _Owner & Locaticn Drilled (ft.) Alb.* (1bs,) Head** Gal/iin

ga
EY:)

701' Eo. Pearl Rysbrom‘

NW4 S25«T126N-ROUW 1935 1080 1383 5 1395 2,k
702 W.De Walworth - - - |
NE+ S30-T126M-R64W 1898 1050 1382 1.5 1386 63
703  John Emery
NEZ @1mT106w~n6hw 1903 1392 1392
704 J,D, Gorder App. App.
NE4+ S15~T127N-R64W 1945 1126 1392 9 1413
el F:eq Rosebrock 0ld App. ' ‘
SWE 823-T126W=-RAYW Well 1000 1402 3 1409 161
7046 Raymond Zinber 01d '
SWs SE-T128N=ROLWW  Well 1457 10 1480 2.4
707 AL, Dunker ‘
R+ 598=1191N~R63N 1934 1188 1308 10 1331 2,2
708 Ned Dixon ) 0ld Apg. [DPo
ITWE 815-T122N-RO3W Well 1300 1318 1.0
709 WL']Laﬁ Grohnke
SWH S3b-T120M-R63W 1935 1100 1303 9 1324 2otk
510 CdT7 A Wendt 014 ' o
7 S16~T123N~R63W Well 1200 1300 6 1316 1e5
711 Gnorge Ho Goodman  New
SWE Sh-T1oWN-RO3W  Well 1200 1303 13 1333 2,0
712 Richard Russel 01d -
SE+ S$28-T12o4N-RO3W Well 1301 12 1329 1.3
713  Joe Huettle ‘ '
SWi S14-T125N-R63W 19%1 1070 1319 9 1338 3.8
77y Arh Schleder 01d  Appe ; |
SFE: So8-T126N-R63W Well 1100 1361 347 1.0
7Ly Housar Mullner 014 ' ‘ ‘
HWE §3-T126N-RO3W  Well 1374 1374 02

-27-



Preg=- " Rate
o Date  Depth M. P, sure’ Piez, Discharge
Noe Owner & Logation Drilled (ft,) AlGe* (I1bs,) Head** Gal/Min,

716 Orville Craswford App. App.

NWE S15=-T1L27N=RA3W | 1392 60, 1530 . 3,3
717 Herman Tiegs ' ‘

WWE S5-T128N-R63W 1916 1200 1363 21 W11 4,0
718  August Telin ’ - »

NEL S1-T128N~R63W 1910 1130 1395 1395 ol
719 J. A, Witals Appa

W3 S28-T128N-R63W 1939 1300  1ik18 80 1602 10,0
720 Hans Hagen ) Septe. . -

NE4+ S29-TlolN-RESW 1925 995 1300 11 1325 2.1
721 Ben Mathiew .

NE: S25-T12IN-R62W 1946 1012 1300 7.5 1317 1.3
722 Herb Radke _

NEf S1-T121N-R6ZW 1943 1152 1295 28 1360 12,0
723 Henry Hoef'

SE+ 832-Ti22N-R62W 1910 950 1302 8.5 1322 1.3
724 Nelson Hundshad 01d .

SE+ S7~T1l20W=RASW Well 1297 9 1318 o8
725 Harry Zoeller

NE: S12-T12oN-RO2W 1939 1128 1302 20 1349 3,0
726  Zola Krahn n1d -

NE+ S19=-T123N-Ré62W  Well , 1302 5.5 1315 o7
727 Carrol Jushtogen Oid ‘

SEZ SI3=-TIioaN-LKé62W  Well 920 - 1295 9 1316 1.9
708  William Fethernuff ‘

SE+ S30-Ti24N-R6oW 1942 1300 11 1325 1,0
729 Willis Welzmantel B .

NWg S-Ti2WN-RO2W 1935 1090 1304 L 1313 .6
73C Elmer Roettele 2222

SE4 S17-TL25N-RO62W 1946 1265 1300 3 1307 1.0



Preg-~ Eate
Date Depth M, P, sure Piez, Digcharge
NC, Owner & Location Drilled (ft.) Alt.* (Ibs,) Head** Cal/Min,
731 Harvey Hichler B :v ’
LJ~_826 ~T126N-R62W 1926 1050 1301 10 132k 3,0
732 A W. Dennerc ' ‘
WL shnT126N-RE2W 1941 1182 1308 9 1329 1.0
733  Arne Cero 3 ) .
N+ S17-T1278-R62W 1918 1070 1363 1363 ot
734  PFeter Slefkes 01d Appa Apps
SE: 820-T128W-RO2W Well 1352 5 1364 09
735 ang Nutt
I3 SE/~“120A~wUZW 1932 960 1307 14 1339 2.0
7306 _
HEE S1eT128H-R62U 1351 6 1365 o3
737 Paul Rosscw
HEd S§3-T121N-ROIW 1903 900 1300 6 1315 55
738 And rew Goodman 01d
SWt 826~T121N-RO1IW Well 1000 1303 9.5 1325 3.0
739 Ed Oliver 01d
NWE S11-T122N-BALW Well 1302 i 1311 1.8
710 Bill Koelhet - 01d
SE+ S12-T123N-R61IW Well 1304 L 1313 AIRE
7Ll RoLert L, Jensen ' :
B4 818-Ti24-R61W 1908 1025 1290 13 1320 1.3
742 Conpnie Hanson 7 ‘
SW4 S20-T125N~R6IW 1913 930  130% 8 1322 08
S e |
SE+ S24-T125N-ROEIW 1304 9 . 1335 1.0
74l Elmer J. Knecht About
SE+ S29-Ti26N-R6IW 1930 1010 1318 1318 1.0
745 |
SW4 S22-~T126N~-RE1IW 1300 14 1332 6.0
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Preg- Rate
v Date - Depth M. P, sure Piez, Disgcharge

No. Owner & Location Drilled (ft.) AlLt.X (1bs.) Head** Gal/Mine
M6 Jess Gates ] ApDo

SE+ 88-T127N-ROILW 1050 1302 11 1327 1.8
747 : N

SWE §34-T127N-ROLW 1302 8 1320 . 2.2
748 H. W, Pearson o : ‘ :

SW: S23-T128N-ROLW 1905 950 1306 5 1318 1e3
749  Rarl Bagleg ' ' j ' .

NWE S2-T128N-RO1W 1928 965 1303 4.5 1313 3.0
750 Myyon‘Fisk ADPDs

NEE: S34%-TL121N-ROOW 1000 1365 1355
757 Herman Wahl ) '

aEd 834-T12iN-ROOW 1914 1072 1366 135%
752 Fred Ehrenberg over _

NWE+ S15-T122N-RO6OW 1908 1000 1301 2 1306 1o3
753  Wayne Feller |

aE: S3L4~T122N-RECW 1913 1343 1333
754  Wayne Sanderson ' ' -

NE+ S2-T123N-RO6CW 1301 1h 1333 e
755  Authur Rix :

NEi.Szé-T123N—RéOW 1939 1312 6 1326 o7
756  Marvin Gengerke . App.

Sw S18-T12MN-EOOW 1933 o1 1305 13 1335 - 3.0
757 A, D, Schiieve ~ ~ 0ld  Over ~ ApD.

SWE 812-T124N-ROUW Well 1000 1310 5 1322 1.0
758 Joe Wigdahl ' '

W S25-T125N-ROCW 1308 3.5 . 1316 1,0
759 Walt Buntrock ,

SE: S23-T125N-ROOW 1309 3 1316 o3
760 Nina C. Pulfrey |

oE: §3-T126N-ROOW 1921 961 1303 3 1310 .9
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Pres- Rate
Date Depth M, ?, sure Plez, Discharge
No. Owner & Location Drilled (ft.) Alt.* (Ibs,) Head** Gal/Min,

7(’.’)1 ) Appo
SE+ 827-T126N-RAOW | 1302 2 1306 03
762 Robert Miller 01id App. ' .
SW+ 829-T126N-RACW Well 900 1306 8,8 1326 1,0
763 C, G. Mentzer App, » |
VW S21-T127N-R60OW 1911 1050 1317 9 1338 3.0
754 C, Henderks 01d
Wd 331-T127H-R60W  Well 1316 5 1328 © 3.0
7565  Stewart Ruenz Clda
L 828-T128N~REOW  Well 1308 11 1335 3.3
766 Theodore Pikerine 14 v ; _
SW+ 85-T128N-T60W  Well 1306 1306 03
SPINK COUNTY
747 Mrs. Harold Boyd ADD» o
SE+ 88-T117N-R65W 133% 8 1352 3.0
768 3. 2. Woodward » - o
NEZ 829-7118H-RO5W 1322 15 1355 2.0
769 G“lq Hoelleln ' :
‘ NE+ Oh—¢¢1bw RAESW 1316 5 1328 1.0
77C  Elmer H, Kramer
5B4 89-T119N-R65W 1910 960 1332 L 1341 1,7
777 Lyle Smith #1. _ Febs )
Sv 315-T120N~-R65W 1954+ 1130 1318 iR 1350 6,0
772 Lyle Smith #2 2972 _
uJ“ S15-T120N-R65W 1904 1300 1209 6 1323 1.1
773 Wiliam Gieseke , y
NEL 334~T117rmnouu 1952 900 1295 3 1302 2,0
7N _ 0ld i
Wil NEE S18-T117H-ROLW Well 1294 13 1324 10,0
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Preg- " Rate
| Date Depth M, P, sure’  Plez, Discharge
No, Owner & Location Drilled (ft.) Alt.* (Ibs.) Head** Gal/Min,

795 Harold Holtz ' o
' SE} S20-T118N-REUW \ 1292 5 1097 51

776 Bill Akin 01d Over _ .
NEf S25-T1I8N-REMW Well ~ 800 1274 10 1299 1,0

777 Gebrge Manning :
B} S5-TLISN-R6MW 1940 995 1292 19.5 1337 6.0

778 Archie Smith 01d

SE+ S6-T119N-REHW  Well 1295 1k 1327 7.5
779 GC.E, Robertgon ?? ' _

SW4+ S2-T119N-RALWW 1916 1100 1300 10 1323 2,0
780 H,E, Darecy - ) Appe

Wi Soh-Ti20N=RELW 950 1300 7.5 1317 5,0
781 Ed C. Heldenreich : | '

SE+ S18-T12CK-ROMW 1912 960 1300 11 1325 3,0
782 Roman Esger '

SWi S23=-TLL7N-R63W 1949 990 1303 13.5 133% 15,0
783 Emil Leesch ' Appe ' | N

~ NW+ S18-T117N-R63W 1938 900 1302 10 1325 2,0

78% Howard Aldredge . ' '

NE+ S2-T118N-R&30 1303 11,5 1330 . 2.1
785 Leland Strahl

SW+ S26-T118N-RA3W 1951 1012 1302 14 1334 10.0
784  Rarl Plauvelt v : : 3

SWi S31~-T11ON-R63W 1923 890 1301 ik 1333 o5
787 QOrvil Hammexz _

NWi S11~T119N-R63W 1949 968 1300 11.3 1326  11.0
788 Steve West 01d | )

NEZ S15~T119N-R63W Well 1290 23 1343 1.5

789 Louie J. Abrshamson
ayd 811-T120N-B63W 1920 1030 1290 14+ 1322 07
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- L _ Prede Rate
] - Date Depth M+ P¢ sure Pigz, Discharge
No, Owner & Locatlion Drilled (ft.) Alt.* (1bs,) Head** (al/Min,

Y90 Nels P, Johnson

SWE S11-T117N-R62W 1947 935 1293 12 1321 3,3
793 Gf%ls Holdorf

W45 S21-T118N=RE2W 1300 8.5 1318 1.2
792 NEE §33-T110N-REOW 1295 10 1318 1ok
‘7C\" Ilo 11& KeLt(_,Tl lf o

T S9-TL10N=ROIW 1925 909 1301 8.5 1319 343
75 ("J_en Spear 0id

N2 821-T120N=R562W Well 1304 L 1313 1.3
795 Clarence Province

HyE 817-T117N-RELW 1933 916 1313 8.5 1321 o7
796 B4 Swenson c1d

N4 S20-T118N-ROIW Well 1302 10,0 1324 765
797 Ben Christensen '

Sl 829-T119H-REIW 1945 1070 1300  13.0 1330 1.0
798 Ben Cranfield 014 '

NEL+ 87-T119N-RE61IW Well 1302 13 1332 5,0
79% lark Vanilatten 014

NE+ S13~T= 119N-RO1IW Well 1308 9,5 1330 .5
800 B. C, Evans '

SE1 S18=T120N-R61W 1907 925 1301 6 131k% 1.6
801 Darryle Starr ‘ ‘

SWE 822-~T117N-ROEOW 1950 922 1365 1361
302 Hans Levsen :

Nz S19-T117N-RE0OW 1922 1040 1351 1 1353
803 E-Lf er Erickson

NEE S35~T716h—400u 1904 1040 1382 1371
S0k Lester Delauriers ’ '

NEZ SoL-T118N-R60OW 1904 1080 1390 1378
05 Tred Rahm

Wi S30-T118N-R40W 1951 1301 11 1326 760
806 Cscar Walner '

Wt 86-T118N-R60%W 1318 10,5 1342 1.5
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Preg= " Rate
Date Depth M. P, sure’ Piez. Discharge

No, Owner & Location Drilled (ft.,) Alt.* (lbs@) Head, **Gal/Mlng

807 E4 Cunningham

NW} S26-T119N=-R6OW 1914+ 1060 1366 3 1373 02
808 August Schuitz 01d |
NWi S2-T119N-R6OW Well 1363 1363
809 Taylor Taylor ‘ : :
N3 S14=T120N-R60W 1000 1380 1370
810 Ray Masse 01d ' '
W+ S19- leomuaéow Well 1300 12 1328 1.5

- Clark County

01d -

811 HReymond City Well Well 1100 1456 ko2 70
%1 Al Kneenabor ‘

NE4 826-T117N-R59W 1951 1190 1537 1513
813 Pete Bymers

Sy 85-T117N-R59W 195% 1060 1432 1394
8ilk- Everatt Huber

NW# $5-T118N-R59W 1916 1102  1h59 1404
815 Fo wq ‘Dubs

S9—T!19N~RS9W 1952 1260 1512 122
Day County

816 Steffes Farm 01d . ‘ ‘

W4 S28-T123N-R59W Well 141k 1394
817 Albert A, Schmidib :

SW4 S8-T124N-R59W 1943 1022 1322 L 1331 0
818 John Otto \

SE% 812-T124N-R59W 1952 1055 1382 1367
819 George Wagner 0ld ApD.

SEX 832~ T124N-R59W Well 1050 1350 7 1365 2,7
820 Mrs, W. ¥, Whalen Oct,

SE4 S36-T124N-R59W 1951 1082 1465 1395
821 Carl Rye '

SW# S25-T124N-R58W 1931 1280 1598 1398
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Preg~ " Rate
Date Depth M. P, sure’ Piez, Discharge
No, Owner & ILocation Drilled (ft.) Alt.* (1bs,) Head** Gal/Min,

- Marshall County

822 Ray Hartberg

SW4 83~T125N-R59W | 1312 8 1321 3.3
823 Dale Carson , ¢cld R

NW% 8 34-T125N-R59W Well 1319 1319 o3
824 W, I. Symens 29 : ' S

NEf S16-T126N~R59W 1943 1200 131+ 1.5 1318 2,k
&25 : : o

SWs S20-T127HM-R59W 1298 10 1321 - 1.9
82% Richard Moeckly oia E

SEf 823-T127N-R59W Well 920 1312 12 1339 2,0
327 Alvin Carlson : o

Mg S11-T128N-R59W 1909 1307 13 1324 5.1
828 John Fisher ' ' o

NEZ S3L~-T128N-R59W 1952 1328 5 1339 3.0
829 Howard Carson - Sept. :

SEf S20-T125N-R58W 1952 1071 1358 1350
830 Arden Vietmeler 014 App. ' '

SWi SO-T126N-R58W  Well 1000 1311 I 1321 .8
831 _ | |

SE+ S32-T126l~-R58W 1325 7.5 1343 1.3
832 F, E. Sayer

SWZ S36-T126N-R58W 1907 1050 1390 1353
8:3 Clifford Reyelts Appo ‘ v

SWz S21-T127N-R58W 1940 1050 1302 9 1323 3.0
83k Floyd Schussler 01d App. ‘ -

SE+ 812-T128H-R58W Well 900 1295 5,5 1308 2,0
835 Frank Mdck ) , : '

NE}+ 817-T128N-R58W 1312 L 1321 .7
826 IHarry Dyer y : '

SEZ 832-T128N-R58W 1954 991 1325 6,5 1339 5e5



: Pres- | Réte
Date Depth M. P. sure Piez., Discharge
No., Owner & Location Drilled (ft.)  Alt.* (Ibs.) Head** Gal/Min,

837 Arthur Jones g 01d ‘

SWi S17-T126N-R57W Well 1060 1416 1348
838 Robert Wanous 014 v -

NE} S6~T127N-R57W  Well 1312 L 1321 o7
839 Chan Benda _

SE+ S22~T127N-R57W 1400 ‘ 1400 R |
80 Arthur Elsner

UWE S29-T127N=R57W 1954 1065 1338 1323
841 Clarence Smith ' o

SWE S10-T128N-R57W 1912 860 1293 8.5 1311 1.7
842 Obert Lea '

SE4 S34-T128N-RS7W 1919 1100 1339 3,5 1347 o3
843 Clayton Osness 1d

SW+ 332-T126N-R56W Well 1316 % 1317 03
8k T, S, Eisenhower 014 App,

SW+ 85-T128N-R56W  Well 1000 1340 1.5 1343 o6
845 Rueben Engnes ' _

NE+ $3-T128N-R53W 1910 1254 125% .t
846 George Hangen )

NE:+ 85-T128N-R53W 970 1261 4+ 1262 o3
8L7  Veblen Town Well Cap=-

NW+ S22-T128N-R53W ped 860 1289 35 1370 02
848

SE1 S32-T129N-R53W 1256 L 1265 o5

ROBERTS COUNTY

849 (Clifford Meland 01d App.

NW3+ S26-T127N-R52W Well 1000 1246 1246 o7
850 Harold Haaland 01d -

SWE S32-T129N-R52W Well 1211 19 1255 2,0



Pres- ~ Rate
Date Depth M. P sure’ Piez, Discharge
A

No. Ouner & Location Drilled (ft.) Alt.* (Ibs.) Head** Gal/Min,

857 Allan Stapleton

NE{ 88-T126N-R51W ke 3 143 L2
852 Herman Heinecke -  01d .

NE} S14-T126N-R51W Well 1176 26 1236 2,k
853 Ernest Nater 0ld : . , o

NE} 832-T126N-R51W  Well - 1280 1280 02
854 Art Martinson ' o

SWi 835-T126N-R51W 1913 | 1219 15 1250 2.7
859 Fred Hornéber -~ 0ld  App. ' o .

SWi S25-T127N-R51W Well 750 1183 5 1195 2,2
8956 Blmer Peterscn - : S

NE{ S10-T127N-R51W 1920 660 1205 1185
857 John Fonder App.

Swf 88-T125N-R50W - 700 1213 1203
858 Albert Despiegler ' :

NE} §23-T125N-R50W 1951 500 1122 1122
859 Vernon Johnson App. App. ' '

SE} 528-T125N-R50W 1934 650 1133 10 1156 8.0
860 - | = |

8WE S9~T126N-R50W 600 1171 2 1176 3
861 Clarence Anderson  0ld ' _ : '

SEt 528~T126N-R50W Well 700 1163 1163 +3
8¢2 Lorin Riveland o :

Swf S1-T127N-R50W 1920 600 1090 2 1095
863 John Schade ' ' ' '

SE} S§27-T127N-R50W 1920 585 1143 1.5 1147 2
864 Russel Kallstrom :

SEf S5-T126N-R4+9W 1104 3.5 1112 2,4
865 : ‘ -

SE{ S6~T126N-R4OW 1120 5 1132 1.5



Date = Depth M. P,

Pres-
sure’

_ Rate
Piez. Discharge

-38-

No. Ouner & Locatlon Drilled (f6.) Alt.* (bs.) Head** Gel/Mtin.
- 866 Henry Pistorius : ' S :
SWi 521-T127N-RHOW 1926 490 1085 8 1103 5.0,
GRANT COUNTY
867 Stewart MeFarland : L .
 SEf S16-T120N-RM9W 1952  33% 1197 1197 .8
868 Gorden Bracht Q14 : ' SR
W%+ S7- T120N~Rh9w Well Loz 1230 12 1258 2.3
869 Lester Schumacher Lo
 NE} S2-T120N-R48W 1953 160 1076 1041
870 Hubert Larson - : ' o
SW4 S7-T120N-R48W 1952 295 1146 1101
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