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GROUND WATER PFLUCTUATION IN EASTERN SQUTH DAKQTA
By
B.&, Caddes

INTRODUCTION

e recent drought which made itself felt in 1332 and reached
its climax iﬁ 1236 brought the importance of the water supply
situaticn sharply to the attention of many persons in South
Dukota, The dryving up of many lakes and the depletion of city
water supplies were the most noticeable manifestations. It be-
came apparent at this time that an investigation should be under-—
taken to answer tns duestions arising in regard to city water
supplies and possibilities of irrigating large and small areas
in order fto mitigate the lack of rainfall.

It became evident that the answer to most of these problems
lay in the position of the ground water table; however no data
was available either on its depth below the ground surface or
the amount of flucftuation which might be expected during dif-
ferent times of the year or over long periods of time,

In 1935 winen the lakes appeared to be at their lowest level,
the State Geologist started a study of the elevations of Vdfvous
beaches reported by persons familiar with the lakes, It was thus
poss‘ble to determine the rate at wnich the lakes had lowered.
This study has been continued until the present time and now
most of the lakes have again reached maximum fullness, These
lake levels, therefore give an indication of the amount of fluc-
tuation that can be expected in the water table of the region
and the rate at which such fluctuation would normally take place.

4 second attack on the problem was started in 1236 with the
instigation of Dr. 0. E. Meinzer of the Ground Water Division of
the U.S. Geological Survey. AT this time, the State Geological
Survey started the measursment of the water levels in selected
wells scattered over southeastern South Dakota and records have

A

been kept of as many of These wells as possible since that time,

In November 1938 the State Geologist Dr, E. P. Rothrock and
Dorothy Ullery compiled the information on ground water available
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toc that date and published this data in Report of Investigations
Number 30

The following report is written for the purpose of compiling
=11 of the data made available up to the present time.

Ground Vabter and Viater Table

Tbe rock formations of the earth are great underground
“msmrvo rs in which a large part of the water that falls in the
of rain or snow is stored, After this water sinks beneath
of the =arth it 1s called ground water. Water occurs
che earth's surface in two zones in which its presence
and movements are markedly diiTerent. The lower zone is the zone
of saturation and in it all openings and interstices of the rocks
are complete*y £illed with ground water. Movement in this zone
is controliad hy goologic structure, pore space and other charac-

ths water bearing materials. The upper zone is
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teristics o
known = iuhs zone of asration., In it the openings of the rocks
are largeiy trilled with a11 This zone is generally divided into
three distinct belts; a capillary fringe, an intermediate zone
and @ belt of soil-water. Capillarity draws moisture up from
the zone of saturation, The height to which this water rises
varies with the size of matsrials, being only an inch or so in
gravel and several feet in fine material. The belt of soil water
constitutes the upper portion oi the zone of aeration, It in-
cludes scil and other material near enough to the surface to
UWS’laPQD water in apprecilable amounts into the atmosphere by
evapcration. In places and at times when the soll water does
not extend down to the capillary frlnge there is an intermediate
zone. This beLt is tThick where the top of the zone of satura-
tion is low and thin or absent where it 1s high.

The zones of saturation and aeration are separated by the
water table or ground water surface., The outcrop of this water
table is marked by the uppermost limits of seepage, indications
of which are, springs, permanently moistened areas, rivers,
lekes, and swampu, This water level is not a plane surface, but
has irregularities comparable with and related to, but not so
pronounced as those of the land surface. It does not remain at
a stationary position but fluctuates up and down, This fluctua-
tion 1s due mainly to local gain and loss of water.



Replenishment.and Depleticn of the Underground Reservoir

ground reservolir 1s replenished mainly by that
precipitation wnich sinl low the land surface.,

VI kc
rs, the chief of wnich are rivers, springs, evapora-
(es and Vampe, and pumping from wells cause deple--

K K
vion or tnv ground waiter,

Importance of the Ground Yater Table

often somewnat
; zones of satu-
to which the subsurface
2ter stored, and The depth
’vers and lakes depend on
ity and rural water sup-
ion zone.

The importance of
smphasized,  As 44

Luctuation of the ground water table nas little effect

s e soil
. pths to which the roots of
rious plants go for water va: reatly, most of the ordin-

r“a«pco and fisld crops do not draw from acepins of more than
r feet,

cgetetion, however, as most plants are dependent on
o+ for their supply. While the dept

Methods of Investigation

he water lasvels of ﬂ~fﬁran\o by the estabiish-

ing ol permansnt bench mar FONEA ;de snores the laekes inwesti
gatel, Level lines run from ¢ benc nes to the water surface
of the lakes furnished the d in this report, iihere it
W35 pOSSib. to do so, uppr'ox;@":~ sca level elevalions were
used. Yhere thiz was not possible the elevations of the bench
marks were assumed. It is hoped that in the future sea level
zlevations can be brought to all bench marks, as a comparison
of iLaxe levels ' 1 considerable lignt on regional ground
water conditid

woter level of wells was measu

red with a steel tape
vie 7ith a lead plummet. On each well the measuring point
has besn marked so that all measuremsnits of a well are taken
fron the zame point. In most cases abandoned or little used
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private wells are measured, The selection of such wells pre-—
vents errors which creep in when measuring wells that are pumped
fregucntly., These errors are due to the cone of depression which
Tforms around the well due to removal of water from the well.
Unless the water bearing material is extremely porous, consider-—
able time must elapse after each pumping to allow the water to
reach its former level.

Lake levels are measurea twice a year, once in the spring
when the lakes should be at their highest level of the year, and
once in the fall after drought and seepage have had a chance to
bring them to their lowest levels. Unfortunately most of the
readings had to be made in October or November before the minimum

seasonal levels are rsached. The lowest levels would normeally
come in December or January, out weather conditions make systemea—
tic readings at this time of year impossible. Though these

seasonal readings are nmot as accurate as might be desired, they
are within a few inches of the seasonal minumum. The recora of
Lake Kempeska, except for a few periods is continuous and is kept
by the city of Watertown. It therefore, gives a much more accur-
ate record than do those of the other lakes. Wells in the south-
eastern part of the State were read monthly &and, therefore, give
fairly accurate curves.

It is unfortunate that these records cannot be more com-
plete, as a great deal of detail must necessarily be lost. The
available information is, however sufficient to give a fairly
clear and accurate picture of the rise and fall of the ground
water table during the period covered by this report. It also
shows the general trend of the water table fluctuations and the
seasonal variations.

Climatological Influences

The relation between weatiner and water levels was delermined
by the comparison of water level and precipitation curves. In
one case, Buffalo Lakes, & temperature curve was also used.
Veather information used was from U, 8. Department of Commerce,
eather Burzau Climatological Data, annual and monthly reports,
for the South Dakota Section. V¥hile other climatological fac-
tors, the chief of which are humidity end wind velocity, exert
considerable influence on surface water levels, sufficient data
was not availapble to determine their effect either on lake levals
or the ground water table.



LAKE OBSER VAT/O/\/ STATIONS

A/O/?THEASTE/?/V SOUTH DAKOTA

N o R 7T H

O A K o0 T A

R

R 56 ST 56 4 5T s I/ 5'0 45 4_3: ’\;
"i‘““?m“r\‘mw'ﬁ—"ﬁ Trka'/?l';u B LT
T12EMm ‘ ‘ \ \\ I/’?Gabc /‘7‘ b;/ y J‘ i %’
B i i > ke
| ®sriT7ON X AP { f s
j
126 i ~pe Ry LQE@ ‘ /ea)/ que \‘\)
! Y | o Jx;.rfro/vn
A -:LV 2};‘%/@% Mb/
e e e R y
o L .4_\..”— LS Oo Néqjﬁ‘ 71N
2q boh | N »
] f
1T & Waz/ba f\ /c/fere/ Zaka 3
123 ‘%N‘C\.IM 4)//7/")167/\’9 Aa/fe %?fﬂém), 51.4///77 f{z/éhe;%l
/22 {_‘ _,:;)/4 )/l\ /(17@Wdff%’;-v"a’7e Lake,,
"‘;Q%.\ A}g’z‘?& £Rg :/iak ‘ 5/72:2 o9 Lake_...\
2/ ; o NS 5/#‘5; Laﬂeﬁo .
i B
o . AR U
Sl FENNN NUSDN SR SN I
| Swand Lghe
s =/
"9 t _ &r'fés‘%%go
A - <°Dry ia
15 ‘[\/, —1 Dcofs(/?; e é W,(F}:‘;p |Q€roo/red Lake 78
% = L . N :'ﬁ i ! oupd Lgke \
pr7 kol CLKA R K fdo/"fgﬁtﬂke —@g;wa Wopds Lake—/!7
. amogsha) E""TA"‘//V ‘
| 4 BCLARK }0 Hake A_A//c D] A .
e 7 ) %
Vi~ P Foose La ke ! R oba .
SN ' CLEAR LAKEBSGIear N
/15 | B NP i C[efr Ld‘/(e I 5 'l ’ﬁﬂke /\_1
s o s T | 5 *‘{P‘l
2l % za'A;q »ﬁfwﬂ m ;fL—/ R
: _ ‘-r-\/ 1 h -y y
‘%fj ‘( L ! .éaA" %) /;75/7 éﬂﬁeﬂll "3
B R W bl | |GukedeR
2! ) /P—/fzq teo Lake Albert ‘?ﬂ‘f/a
| ° /Vao’ Laky 0‘ | / Lake Hendric A
RIEW 5 7 J'é &5 57 57 G2XE 50 45 48 w7
County Seaf- - - - - - - ___ CLARKB
Lake Observalion Stat/on_ _ .o

/Q

I

jgﬁALé

JO ritles

(=2

0
e

A

i



FLUCTUATIONS OF LaKy LEVELS

A11 of the lakes mentioned in this report lie in the Big
Sioux Basin. As a matter of convenience they will be divided
into three groups, each group including lakes in a region which
has similar precipitation.

PR R
The first group lies in the northern Big Sioux Basin in Day
and Marshall Counties, The lakes measurad in this area were
Clezr, Roy, Buffalo, Pickeral, Enemy Swim, Blue Dog, and Minni-
wasta.

The central Big Sioux Basin includes Codington and Hamlin
Counties. Lake levels were recorded of Kampeska, Poinsett, and
Albert in this region.

Two lakes were measured in the southern Big Sioux Basin;
Lake Madison in Lake County, and Wall Lake in Minnehaha County.
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North Big Sioux Basin

(Clear, Roy, Buffelo, Pickeral, fnemy Swim, Blue Dog)

Clear Lazke, lying in the cast central part of Marshall
County is skirtzd by South Dakota Highway Number 10. The lake

e

has a surfece arsa of approximately 1.8 sguare milss. Sca level
elevations were carried to tne water surface from a U. S, Coast
and Geodetic bench mark in the gate post at the State Game War-

den's station at the cast end of the lake.

This lake made a temporary gain of about four and one-haif
feet from Juns 1236 until June 1337, after which time it de-
creased gradually until the fall of 1240 when it was almost dry.
At this time a gravel bar divided the lake in two parts. The
lake level rose rapidly from 1240 until June of 1245 at wihich
time it apparently reached & maximum fullness,

Roy Lake lying & few miles west of Clear Leke in Marsnall
County 1is quite a large lake that was at one time a popular re-—
sort. Ths lake has a surface area of about 1.5 sqguars milecs.
Llong with the other lakes, Roy Lake became almost dry in the
recent drought., According to a letter from Mr. G. Sommers of
St., Paul, Minnesota, dataed December &, 1236, this lake was dry
during the drought of 1824 and came back rather suddenly in 13190.

Dot

The bench mark used in water level measurements is & granite
boulder about Four feet in diameter on the west side of the lake
and six feel west of a concrete house at Garland Park Resort,
The elevations used were from an assumed datum plane, 100 feetl
being the elevation of the cross cut on ths top of the boulder,

The records snow that this lake remained at an almost con-
stant level from 1235 tTo 1241, the lowest elevation occurring in
the fall of 1932, at which time sticks and limbs were visible
above water near the middle of the lake indicating only a few
inches of water. The water level rose rapidly from 1341 to the
present time and now the luke is full.

The precipitation data, used in plot
curve of Figurse 1, is Irom records of
Sigsseton, while local showers may nave r
in rainfall at either Roy or Clear Lakes, & el
l1ske should correspond quite closcly to the precipitation
Sisseton.
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Buffalo Lakes (Figure 3) lie in the southeastern corner of
Marshall County, about six miles west of the city of Eden. The
lakes have a combined area of approximately four square miles and
are quite shallow, their depth at the present time being about
14 feet. There were only a few small puddlss near the middle of
the largest lake in the fall of 1836. The water level rose about
six feet in the spring of 1337, after which time i1t gradually
dropped until 1340. It has shown a steady gain since 1940 and
now is about 6 feet below the Top of an ice wall, which probably
marks the highest beach.

The water levels were measured from an X on top of a 3 foot
granite boulder at the top of this ice wall near the Buffalo
Lakes nursery and 100 feet east of the southwest corner of the
garden fence.

The temperature and precipitation data 1s from records kept
by the weather station at Sisseton, which is about 10 miles east
of Buffalo Lakes. It is interesting to note that the fluctua-
tions of The lake level correspond quite closely to the annual
departure of precipitation from normal, This indicates that at
this lake the normal annual precipitation of 21,33 inches is
sufficient to hold the lake at a constant level, and that any
departure from this normal precipitation will result in arise or
drop of the lake level,

Pickeral Lake (Figure 2) is located in the northeastern part
of Day County. It i1s one of the most popular resort lakes in the
state. The lake which is deep and narrow is surrounded by high
moranic hills, It has a surface area of approximately 1.6 square
miles and is reported to be about 60 feet deep. The lake is fed
by runoff from a very small drainage area immediately surround-
ing it, seepage through the clay, and some large springs on the
castern side of the lake which are fed by a large gravel deposit.
Apparently the only outlet is an overflow channel in the middle
western side.

Measurements of this lake are taken from an X cut on a
ciorite boulder which forms the tTop step of a short flignt of
stairs in front of tThe State Game Viarden's cottage at the Fish.
Hatchery. The approximate elevation of this bench mark is 1836.3
feet above sea level,

The location of the 1228, 1332, 1933, and 1934 beaches is

from information furnished by Deputy Game Y%arden, Ury Dahling.
Since 1934 the water level has Dbeen measured twice a year.
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The water level of Pickeral Lake dropped slowly but at a
fairly uniform rate from 1328 to 13936, then rose rapidly until in
1338 the lake had reached its maximum level, Since then the
water level has never bpeen more than a foot below the spillway,
It is interesting to note that in the years from 1938 to 1941,
a period when most of the lakes were almost dry, Pickeral Lake
was full., This would indicate that the main source of recharge
is a large gravel channel wihich stores the precipitation falling
over a large land area. It also indicates that there is very
little scepage from the lake.

fnemy Swim Lake lies about three miles south of Pickeral
Lake in the eastern part of Day County. <The lake, which has a
surface area of approximately 3.3 square miles, is a popular
fishing resort. T has not been dry during any of the droughtis
of which we have records. During tne drought of 1820 to 1834
its surface arsa was reduced to less than two-thirds of its normal
size, however, and the arms or bays were entirely dry. It was
dry so long during this drought that & poplar grove grew across
the south bay. During the summer of 1934 part of this bay was
under 8 to 10 feet of water. The lake, in 1334, contained from
25 to 30 feoet of water in its deep channels,

fnemy Swim lies in a gravel channel between two ranges of
morainic hills. “The Waubay moraine reaches its southwestern
corner and forms the east bluffs of Campbells slough, which is a
southern arm of the lake. The Pickeral moraine forms a long
horseshoe around the northern end of the lake, The south and
ceast sides are flanked by gravel hills of the outwash in front
of the Pickeral moraine. The lake receives the surface runoff
of the small drainage area immediately surrounding it., Its main
supply of water, however, is from gravel channels to the north
and east. An outlet channel to the south allows water to escape
over the surface, in times of very high water, to Blue Dog Lake.
Enemy Swim is also connected with Blue Dog by a gravel channel,
which functions as the main spillway, The combination of these
two outlets is sufficient to keep the lake water fresh.

The sea level elevations used in records of this lake were
taken from highway profiles and, therefore, are only approximate,
Three bench marks were set at the State Biological Station. They
are: (a) SE corner of a concrete block used as a porch in front
of the Biological Station's door (elevation 1840.5); (b) Eignt
penny nail three feet above thne ground, in the north side of a
cottonwood tree trunk on lower beach, southeast of laboratory,
at the west side of the volleyball court (elevation 1836.0);
(¢) X on a concrete slab around the pump, at the south end of the
camp, in front of the laboratory (elevation 1837.0).

—12-
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The water levels previous to 1334 are from beaches identi-
fied by Professor S. R. Lipscomb of Northern State Teachers Col-
lege, Director of the Biological Station, and several residents
of the region. Measurements of the water level, have been taken
twice a year since 1334.

The grapn of Figure 5 shows the water level fluctuations
through & complete cycle. It is of interest to note that both
the decline and rise of Znemy Swim were slower than most of the
lakes studied.

The data used to plot the precipitation curves of Figure 5
is from records of the Weather Bureau Station at vVisbster.

Blue Dog Lake lies at the northwest edge of the city of
Waubay in Day County. It is quite shallow and has a surface area
of about two sguare milss.

Blue Dog and Fnemy Swim Lakes are in the same gravel channel
Blue Dog, however, lies about forty-five feetl lower than snemy
Swim, making a gradient of about ten feet per mile betwsen the
lakes. Tnis gravel channel is the main inlet since the surface
drainage is confined to the hills immediately surrounding the
lake. The seepage through this gravel has been sufficient to
keep the lake full except for a short period during the recent
drought when the water level was down about three or four feet.
The outlet is largely seszpage through the gravel channel which
runs soutnward to Bitter Lake. An indefinite channel connects
Bluz Dog and Bitter Lake but carries a stream only in times of
high water. The surface of Bitter Lake is about 25 feel below
that of Blue Dog resulting in a gradient of 8 or 10 feet pzsr mile
in the gravels connecting the lakes. This outlet is sufficient
to keep the lake water fresh, by carrying off the excess salts
that would otherwise accumulate and make the water undesirable
for ordinary purposes.

The elevations used in measurements of this lake were taken
from a chiseled cross on the boulder used as the northwest pillar
of the dance hall in the Waubay City Park. The elevation of this
bench mark is 1783.9 feet above sea level,

Lake Wdinnewasta lies directly across the gravel channel be-
tween Waubay and Bitter Lake immediately southwest of ifnemy Swim.
It is a small shallow lake with an area of less than a square
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mile and a maximum depth of about 14 feet. In ordinary times it
drains southward to Rush Lake; however their elevations are so
near the same that at times an overflow of Rush Lake backs into
Minnewasta.,

From 1236 to 1242 the lake consisted of only a small puddle
near the middle., It was completely dry in the fall of 1939, 1In
the spring of 1243 the lake filled up rapidly and has remained
full or overflowing since that time,

Sea level elevations were carried to Minnewasta by levels
to Waubay Lake and then from the water level of Waubay to the
water level of Minnewasta, This of course gives only approxi-
mate elevations, but sufficient accuracy was obtained to make
the elevations useful in comparison with other lakes in the vici-
nity. The bench mark used to measure the water level is a screw
driven into the southwest side of a lone elm tree, on top of the
highest gravel beach on the Helwig farm. The elevation of this
bench mark is 1793.,6 feet above sea level,

The elevation of Minnewasta was obtained in 1934 in respect
to sea level and the elevation of this bench mark established as
1781.5 feet above sea level, In 1935 Dr, E, P. Rothrock found
that the 1234 elevation of this bench mark was 12.1 feet too low
and that it should be 17323.6 feet. The data on this lake pub-
lished in Report of Investigations No. 30, Ground Water Fluc-
tuations in Eastern South Dakota in November 1938 was computed
from the 1234 elevation of the bench mark, and therefore all
water levelsg of Minnewasta in the report are 12.1 feet too low.

~16—-
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Central Big Sioux Basin

(Lakes Kampeska, Albert, and Poinsett)

Lake Kampeska 1s a large shallow body of water about two
miles northwest of the city of Watertown in Codington County.
The lake which nhas a surface area of about 4.4 square miles
lies at the convergence of three large gravel channels from the
north. These gravel channels furnish the major portion of the
lakes water supply. VWhile it has an overflow which functions
during wet periods, 1ts principal outlet is through a gravel
channel to the south along the Big Sioux River.

Kampeska had only a small puddle of water nsar the center
from 1234 to 1286, 4thile it did not go dry during either the
recent drought or the drought of the 1830's its sister lake to
the south, Pelican Lake, was dry during both of these droughts.

The data used in plotting the water level curve of Figure 8
is from observations made by Ralph Reed, the city enginser of
Wiatertown. The precipitation data is from climatological records
of the U.8. Weather Station at %atertown. It is of interest to
note the close conformity of the water level and accumulative
departure of precipitation from normal curves. The few non-
conformities between the two curves are probably due to local
precipitation conditions in the drainage areas to the north,

The rapid rise of the lake level in the spring of 1237 and
the fact that Kampeska has been either full or nearly full since
that time indicates that the drainage area of the lake is suffic-
ient to keep the lake at maximum fullness except during periods
of extreme drought,

Lake Llbert, (Figure 2) is in the southeastern part of Ham-—
1in County and the northeast corner of Kingsbury County, a short
distance southwast of Lake Poinsett. It is a large shallow body
of water with a surface areca of approximately six square miles,
The lake was dry in 1237; but is now full, There were no mea-
surements taken of the lake level prior to 1342; but since that
time it has been measured twice a year,

Zlevations are taken from & cross chiseled in the top of a
large limesftone boulder at the east end of the lake, 100 feet

-18—
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north of a point on the lake opposite A. Sorenson's lane and mail
box. This bench mark has an assumed elevation of 100 feet,

Lake Pcinsett is a large shallow body of water in the south-
eastern corner of Hamlin County and the northwestern corner of
Broockings County. It has a surface area of about 12 sguare miles

Bvaporation losses are large and probably keep the lake
leval below the water table of the surrounding area much cf the
time, The wide mud flat which surrounded Poinsett during the
recent drought attests to this fact, However the fluctuations
of the water table in the surrounding area should be similar to
the fluctuations of the lake level.

Water levels are measured from a chiseled cross on the south-
west rail of the concrete bridge which spans the waterway be-
tween Poinsett and Dry Lakes, This bench mark has an assumed
elevation of 100 feet,

The data used to plot the precipitation curves of Figure
10 4is from records of the Weather Station at Castlewood,

-20-
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Southern Big Sioux Basin
(Wall Lake and Lake Madison)

Vall Lake, (Figure 11) in the southern part of Minnehaha
County sbout 12 miles west of Sioux Falls, is a small shallow
kettle lu ¢. The lake, which has a surface area of about one-
half square mile and a maximum depth of about Ten feet, is sur-
rounded by clay hills and i1s not therefore subject to rapid fluc-
tuation due to seepage. It was dry in the fall of 1240 and in
1341 but is now full,

The data for the precipitation curves ‘s from records of the
Weather Bureau Station at Sioux Falls,

Jake Madison is much used as a resort leke It is a long
shallow body of water in Lake COUHtj about two leeu soutineast
of the c¢ity of Madison. The lake, which covers an area of over

four sguare miles, lies in the gravel channel Conncct¢ng Lake
Herman and the Big Sioux Drainage system. It is therefore sub-
ject to greater seepage losses than lakes with clay basins. Its
water level however should indicate fluctuations of the ground
water tab v, since the lake would fill by inilow from the sur-
rounding gr avels when the water table is raised and drain by

seepage wnen the water table lowers. Since the city of Madison
draws its water supply from this same gravel channel, the lake
level indicates the amount of water available for use by the city.

It is not definitely known whether the lake was dry during
Lne drought of the 1820's, but it was dry during the recent
drougiht. It filled up rapidaly after 1240 and in May 1945 it had
attained i1ts maximum fullness.

The data on rainfall is from the Weather Station at Went-
worth.

—22—
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summary of Lake Level Fluctuations

el T

Nearly all of the lakes were reported to have been at thei
highest levels between 1218 and 1320, After 1320 the water
levels éroppsa grdQUallj until 1926, at which time there had been
a loss of about 15 feet in most of the lakes measured. In 1937
the lakes made a temporary gain of about three or four feet in
most cases, after which they gradually dropped until in 1840 many
of them had reached their locht level of the recent drought.
During 1241 and 1942 most of the lakes rose slowly and in 1943
and 1244 they filled up rapidly, so that by 1945 most of the lakes
studied were full. Since 1245 most of the lakes have been over-
flowing. Two lakes, Blue Dog and Pickeral, were not seriously
affected by the drought. The lowest points reached by ecach from
maximum fullness was four feet by Blue Dog in 1336 and six feet
by Pickeral, also in 1336, This lack of fluctuation indicates
that both lakes have large drainage arcas and consequantly large
inlets from gravel channels to the north.

t 1s interestiing to note that the d:partur@ of precipita-
tion from normal corresponds quite closely in most cases to the
fluctuations of lake levels,

It
i

While this report covers an entire cycle for some of the
lakes, and tnerefore indicates the ground water table through a
complete cycle, 1t is not possible to forecast the dimensions of .’
future cycles, eithner in years or amount of fluctuation, as long
renge forecasts in the past have proved to be quite inaccurate,
especially in areas where the climatological data has been re-
corded for only relatively short periods of time,

Pigure 13 shows that while the accumulative departure of
precipitation from normal shows general cyclic trends, the periods
of time between and the extent of droughts vary considerably,
A year of drought may occur between two wel years, as in 1304
and 1207.

The water level of Lake fnemy Swim in 1824 as shown on Fig-
ure 13 was taken from the position of poplar stumps that grew in
the south bay during the drought of the 1830's, The other water
levels of Enemy Swim prior to 12344 are reported locations of
beaches. Since 1234, the lake level has be easured twice a
year, ‘Yhile the times that these Dbeacnes vere form >d may not be
exact, they give the general picture of the laks level fluctua-
tions through a complete cycle,



The Annual Accumulative Departure of Precipitation from
1 Curve was computed by Iiguring the average readings of
cf U. 5. Department of Commerce Wieather Bureau Stations
rn Sou t Dakota. Vhile a number of these stations are
in thne lake region it was necessary to use them in order to
a o ”tanOUo curve over the longest possible time that would
00 'r:atﬁy reflect the effect of local storms. The Weather
> ‘hogse records were used in the compilation of this data
rlington, Brookings, Canistota, Canton, Castlewood, Cen-
e, Clark, DeSmet, Flandreau, Gelhaus Farm, Marion, Menno,

Bisgeton, Tyndall, Vermillion, Watertown, Yebster,
and Yankton,

It is interesting to note the similarity of the cnemy Swim
evel curve to the Accumulative Departure of Precipitation
rmal curve.

water

s anuual departure of prﬂcipit“tionifrom
fferent Weatner Burcau stations in eastern
VO the effects of local precipitation cun be readily
i’ vgh the comparison of the departures from normel of the
various stations during any given year. It appears tnat this

ffezt oi local storms accounts for the few nonconformities be--

!RCOD departure of precipitation from normal and lake level
curves,
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FLUCTUATION OF WELL. LEVELS

1 of the water wells mentioned in this report are in the
astern part of the state, For convenlence of description
e divided into county groups.

The wells are in most cases either 1little used or aband-
oned water wells, and for tanis reason & number of them have been
Lozt from tlma to time due to plugging or filling up by the own-—
ers, 1t is hoped that in the future observation wells can be
duilled in order to have continuous ground water records.

The wells meking up these county groups are Bon Homme County
7, &, and 34; Clay County &¢, 4%, 47, and 48; Hutchinson County
&5, 37, and 45; Lincoln County 27, 28, 23, and 44; Minnehahs
Cgungy.2l,”30,'anq &l iurpg;_County 4{ 22, 32, 40, 41, 42, and
50; Union County 5, <4, and Z5; and Yankton County 1, 2B, 3, 33,

bl
and 58,

v

Tnree of these wells were drilled as observation wells, Clay
County 47 and 48 by the Ground Water Division of the U. S, Geo
logical Survey, and Clay County 43 by the South Dakota Geologi -
cal Survey,



OBS EF R 5/54/'/0/\/ WELLS
SOUTHEASTERN SOUTH DAKOTA

3
i‘ 25 A1) J’ﬁ . \§ \ I
_#{@W_.mwéiﬁéﬁwxeisifkfﬁfﬁ?_Jﬂ_;@inf9 48 4,
7/&4&1 : ' | /SA i |
\ | 7[R N —_— b |
b X ; ™ :
05 hsont | TORR MiwnERRA |
e i . 751 '
2o | 1 MC ¢ O/f( Oremer J
o0 | e poid? CROA Al
Yo T e ! |
101 i tj(‘“ { gi‘é;; b 24 { Jowx FALLS
S VO W S N - I 1111
P P?‘/W’[ G0~ u(’ SBTE7 V5 [sX A ,,9_8‘32 T 157 '“5014 -
N E_‘ \ t T b : g
r— Mg N 2 I
95 Ve ey /(\E—/}*&i‘ | \’
L...“_. L X 2 ©2e2 S, |
98 /) U TURNER|R 28
; HYTCHT /Y 3 Oﬁ/\/ |l C&y.@% = | CANTON
87 : 35 Carer Ol/gt X l MHOA?’E \%j oc7
oL LN T e LINCOLN
96 | 8 akd 760 | 40 5! 0F4
[Boy _HOMT N it | & avertivd
9 5‘) 5 | K,},? o7 [ 7e 4| T8s |
; 9 34 } YA NK /0/\/ : < ]
) yupﬁ/_ 7 i ~ oy X Q
94, resor *! &yﬁg i @i lcmwam‘§j
r ] ‘ 5L /sy ot )
dﬁ%, Leg s 2 CAAY?§|®W /
el /) R e vl
S :*\—%//Z“Z%f?m‘f/w 03%

NEBERASAA

LEGEND

COZ//?@/ jt?df _______ B LARKER
5/79/ or JOW/I_ — _ _ _ _ _ _ B 7rp0
Jowsn or WiNadge_ _ _ _ _ _ __ : Napa
Observa7vomn wWe/l __ _ _e 50

-
JCALE

o & O 10 20 FO /s

HEH W e e —




BON HOMME COUNTY

Fiem Following graplhs SHow Fhe Slrcruaron
oF warter Jeves i each of Fhree ssallonw pwalls
s Lo Soovme Coos Zf;f

Az
Jf
Ay

Sy
P
A, 25
Ay
S ey

Dee

N

Aoy

Feb
Ay
ﬁ.—f o
Sy
S
S s

Je2rp

- OEe

Avg
e
et
Seo
D "
Aoy

/
@
e

Tyl ya G
7

24 Yoot 19 PO v

) Sy

gy

Water Covel sn Fper Felow Grovmd Svrdace

PN S~
<.

s

: Well No 7 15 orn 7he Ffarmr oFf 7 ¢ Dagovrc

v Fhe SE G of fhe SN G oFf Sec /4 TIFN FIEW
SE sy G ppos/e wesT of fbe fower oF Jebor alosg Hebwagy
SO, on @ sisigE. ThHe wel s F0.5 Fee s obep, pod
5 cosed wiFh woods

—23-



ol 51 %‘R‘ «5?[%»1(3\\ sl\) §l‘!§"§ k’\{&z\‘% N m\; QIQ;K XI%JQQ . ﬁg\%\‘x Q
,%&@ﬁ&ﬁ&%&%$§§@%%§ﬁﬁ‘&é%&ﬁﬁﬁgﬁggﬁg%§$
2 ‘
s
AN ~
@5 % - : -
8 h g
N R
N ,
& - p
S Q\l g /f =
23
£ 7 ' \
Q J J A
/7 ¥ - f
/2 S
/3

Trhr5 well i5 om Fhe Farm of Joke Berng# 1n Fhe
SW % of Fhe NWhs of Jee 5,755 N, 7 G0 W The
Jepograesy A5 volinge /P is g JET Sl cased wey om0
r5 FT et deso

ol 14 ‘:; N LNEEN odsutald ¢ i % %i\l \ WENES *\ \
il SSRIAS PRI a8 8 RN ARR &
ﬁo\/ 2 A
N [ 22NN
2 \ R WA

Warer feve/ /1 F2EH*
Befosny Froviy SOFTecE

= ‘%7%’ . \NJ\/

well As o7 rhe  proper 1y orf Joseps
Fhe Nu B of Fhe NE I oF Se &

A *‘”;:’:”"// o</ 4

TE3FEN AT W ThHe well ts porrh oF Fhe

LUS/ P55 SEcHFI0r7  oFf Tncal aoress Fhe srveer
Fromo FHe Frrst STerrodlistF chLrese

30~



R S RS NN EYRGNR Q%'Mgﬁdb\iaxxum\a’\E!*ﬁm\}\%ﬁ‘k%&,
L RN A SR R SN S S S AR e 8
@
\g y //x
RN 748, 4 ;e
Q.)kz 14 ?;“‘"’/l ?9
\é%\? = %Df{ = \\ -, & d ‘ﬁ;\
:;g 4 ’ o 9 o LA P 9‘@,@’ & \\
~§§vf 0“%§5\§:§%gé \\ € b/f > S
\ § 5 53 : %q \\ i// %; w";{ .\.:\7531
Rk S A R e~ = :
kga N~
9

CLAY COUNTY

J/2@ FONOMIAG Gramhs SHo  sarer eres
FIUCTUTF VO PS 105 @apess o FIre Sctalon wedls
/7 Ly Lol ry

WesLL No FE

wWell No T8 rs o Fhe Yosten Formor 77 o

SE B oFf fhe WV of Sec TS TIEN, 7 IL W The
wers s Jocored S g SIS /a0 S s g briek
cridbecy well FE i Grormater ana A e A olao,

o Sores 1 FEer
W procid sersaos

7

M,
de

WeLL No 43

NS RIS NV ol 1l 8T Q\%wm\b. SNSRI
AR RIS A S SRR SR S A
¢
7 Lz
8 S
9 : -

/0¢ g ‘\ g=-f 7 : =3 &) s
70 S A \\ ol Al A I

’i ~ \Q /@’ v ‘ ‘kk
/2 mv’/\ [
/4

wey Vo 3T rs locered on Ahe (birers iy oFf

Sou 7l Dakora cgmpous qboo’ GO0 frer morith oF
Fhe  posoess G RIIEE S 70/ 7 oS Gz B5 r7
observarion wel by Fhe 5.0 @@0/@?/54?/ Sursey

Mares 2F /940,

-21-



Wee s Vo E7

5§ Q\ﬁq\&" Q’N%@\'Q\%’ NN P R DD
A N R AT RS NS QIQ% 2 AN S
SR SN AR Y SR SR IR RS LR
X/
‘Q ;;\”’«55?’
3 -
b { N
S 5 : N 1925 N
NN L 4 N7 TS
Y & 7 LYEHY ,‘ s /
N P AN d / N
RN o MG e D, W vy / YAk
R 7 7 ’
\§§\9 <o s J
‘§ A

We/) No 47 15 Jocaied 177 "/‘é’ /‘/q
SH 4 07‘ S&c 0/ =4 Fonas b0 9
IR west 15 1 Fhe //amr’ /27///
Jermi/lion Rver Jhe wel/ was &vilied’ S
COSEV VG0 peipose Ly 7he L5 Feokgid!

Servey, Jese /<, (940,

WELL Mo 5

Y
3

| R T
N ,@3\% N NN AN NN AR I
vy I 7543 ' LN AN
\32"7 222, 94% N

.\:\zj /¥ 7 N ~ N /—9%‘#‘

N2 ; > ~ JERT
\\Q \\.,_\ Pl ,12 ;&T";{

Y\ /16— == (9 g% =L
§§/7 & '0’ 4o a / /J/v/ m\\
dg/8

)
Xq /9

wen No 48 15 /oceored on Fbe Fgrimm oF ff‘r::w/f
Aope) 17 Fhe NWHG of Ahe NW e oF Sec /7 TGN,
B EE W The wel is locared i 7 Fbod Y a
Fhe STSSolrr River. /7P was oeded Ly Fhe LS.
Geologrca/ Servey, Jene /3, /990 a5 om olserierya?
s

|
[N
Do
i



HUTCHINSON COUNTY

e Sollow g } GO INS SHON FE e

ere/ /,czé'/’/(///’f}’ﬂ’? ezchH o fﬁ/m S SO
werls i /7:/;« CaAIS 0 Cocsnfy. Orne oFf Fhgse
wels Vo G757 wes o /24/7;79 oz &’Jf‘f‘/‘é}zuﬂé@*

,i7 /éic?/"// S GHAET oo A oEr \?ﬂé?/ oz el
Ao &7 s Leens oot o A /vw’:/:szf
O OLsEr petioss WESE 17 "”'/ﬁ@‘ it f:i/ .

Wersr No 35

Y

A\

N Q :“«‘_ .S"‘\‘? E :‘ ”
SERINR

Az

5E
25
2]

/{_
;fiaf”
e
gy
2
e
?_Zﬁ”
Eo
D
(714
2rc

AP

707
e

Ve
FD

NaZ4

ey

Alay

~

b2 T RC
a & A W
X
y
Q\A
y
¥

[
N

7,

7
VR
e
\N%Q\
——

A
2%
-~ 7
i
s

o3
]
2
"{jw:*.:
LES
,»f;'"uw
T L, -
A\
//
-
52 L
Poric
%
& v
7
/é

Lo o
(it

e

%‘u

Srsy

™ oy

/
. 5.
\Q\ .

R ef’i{ ,éé/ow

] '\m‘-—} Fn
=
o
=
S

]
L

IS8R & BN 3

e leres so

W
S
.

N
N,

Vo
|
AN

Tvs e 5 o 7‘/65 ,0/’0,0@;’79’ oF e 1776717
Arao/S& 777 :ffsff’ay owrr oF Jrpom 7 s /,5“, <7 e’ of
G S raE i e N E S oF Ahe SHY /7f o jf?d g
TS9N, Aol // '7’/5, e wel) fzs & A weood casmg
o s5 L9 FEer ofes S0 -

™
<

~

_EE_

N

~



WeEre Mo 37

i) , 94 I SEN ASANIY
| AR SR RO
N\ ;\al&‘%@&&l%«%%m% RRNSIRISRY CRRIIRRRISSRY
\2 E \@2? p
1 { 5 2\
N # / ,.g,g‘/?// gggﬁome’a’ é’ N )% \ _
R 5] - — Y " &
N ) ; SUBPR. Y
§ 7 N 7 == ff -
\ [ > AN
D ® , A \
N j i LA g [\
Y N ! \_,‘-—\ 1// V \)/ \ »
D O A [N~
Y T T / \ AN
NIZ s ‘ ~
§ /3 v/\!/ \ / \
3 NV N /
é} . = k\:g
RS P —
X 7

Welf No T7 15 o #he properity of £d ¢ Metfler
o Pz Fowm of fTenno, 17 Fhe N4 oFf Fhe N 4
o Sec /O, T 9T N, & 7. TW. The ropog raplly (s Frar
THhe wel 15 cased with 187w Hed Frle anda 5 E0
Feer oeso.

WELL A"@ %5”
| SRR R R SRR RN
§ j s N //A f?ﬂ’o* .

3 J o) % / s )
3{% : — ﬁﬁé’ ,// g — .
E\g /0 ﬁg;@ S \---\__J,// _ L9
e | A
i §\/z /
3 &/3 194/,
H a7 T

/6

Wl No RS L5 Jocaled o Fhe CheF Sariaiss
Farmp 12 #e NE /3 of Fhe NWi oFf Jec /), 797/ RIS6w,
JF IS a7 FhE Lo ST007 0F G Simal valey. f%ﬂ we/) /5 casee
witte wosgl 15 2171 drameter and A5 Aeer Hesp.

~E4-



e
e e oA
G e N Ow 5mﬁwﬁ
FoesE wels as

NRELER SN Sy
3 % & R L Y
AR SRR bt
/
2 57
! 7
7 7
, ;
v i
I g - “ y
Y. N s
\? .5 \'\ A /\i \\‘/’, K
L7 = .
s ,‘i
8 o o " \\ ,'! i
Vs | X
3 N i 1 \ \
Q/& 7 ¥ N
%s /’, , 1y l’ i ~ |‘
L) [) ¥
L ’{n};\ ) /ﬁ A , N
N o ;
N/} C} Qi ~ : 4/
N s U Fl \“‘\ : g
¥ 3 ’ * [["_ \‘\' L 4?
\?-i/a Oyy e ] \ ;
, N hxs 3 .‘
$/ 7 \ PO "
37 / it
7 i A
%, Yy i X J
Yz 7 :
N 7
& N /\,
kgf/ﬁ N i
25

o Fhe S

p 07 /’mﬁ//fay/
Ao o A,Mz/}ﬂﬁ’u

o ,./ﬁ(gf P "//f:”/ﬁa’

o Sec é,' A /;
Lo GAosF S A
/8 oo T /7’ & PV
74//6 A FBES s ey
YUs cﬂ{;” T e SFDek

’/27// As 7 /f// //0/5//74

S



I AR QL NRRSERNE SRR 'xx." \;' (\l
R R N R R RN RN R R ERE RN N R
\Q é
'\ 7 ~
% & ﬁéﬁ, =
Q 99\‘@\ ‘/@//C - —+ - o
s / Méo / i~ -
§\// : !

72 W
\) B
%/3 \O)/l

/

/4 7
N ]

/57
\%/6 943 I/I

/ [

\RZ4 S A B B A s 194
\\) 78 B /
\ /9 /1240
ta&‘v/\w \/ﬁ%\a@gﬁ&&i&wl/ /
Q
\ &/

THLS  wel) 15 om Fhe Farme oF K Relfe, 7 the
SEH oF the SWh of Sec !5, TIBN K30 W, /715 arm
vpland welj cased w9 E wtrsFed Frie andss 63
Feert deeo. THe wes /5 p07 used.

WeEze No 29
NI R NE NE ~ ¥ 5
I A ARG a8l U8 SRR
\Q; / b= \lk\“‘ /\\\ 4 ‘\\—’ ‘\\/ A\ 'Z iﬁ / \
i O RN N / \
§§2%¥— R R TN TN
\\gf\ [0 \ ;/ v i \—D i M /
N e / A /
N R — Y, .
\V4 -
Mg \
§§9 S
Qﬁﬁa N

THhIs wel 15 gr Fhe Farmz of Lo DeviFF /7
rhe SW 4% oF S8 Sw 4% oFf Sec 2G, T/00N SO Wi
Jhe wer &5 alovHF 20 Fees sovrlH oF & dfﬂ//;gqé
LAty o AaS plgisn S s cased with TO
cormcresfe F/E grd is TO Seer ofso.

~36-



WELL NO S5

\ e ul nor A \ S\ oI\
.- (R AR A S SRR SR SN R
\
WA T e
\§4,_ ;L“ b ! AV = fi"’"*\ WaN
5\3{64_ SR e \”"k—g Ly” VA
i mam¢ o
éi’; \‘\\y J
;§\§9
AN

Wes No #F 15 /ocag e /rm #he NE/Z oF b2
SLE o Sk 2O JTOCH F5ON arf o T erce conger
negr o plaser Share O SYG? Doaral /7 wes Lored
a5 @7 obseryar/or weld Ly e L5 Groog/cal
Gervey Jevze [0 [ IF0. /7 rs o T et /P meF e,
7 e Ipoogrargy As Sepe JO e/

STWERARA COUNTY

Jhe Sfolowing Fvee gragois Ssoon werer feves
TEET LGS ORT ST B O SOE OGO OLSEF Va0
we/l 17 Siimefatb Coti7r.

Were Vo 2/

., LR N AR N RNl Y S B S8
N & I -
\?§ & l/ e ’ll \-’?&\é» /'I ) et %'%S%;\
W A VAN
N e S N ) \\ [ =
W P CNU I = -
W S -

We/l No 2/ I5 localed »eqr Are Ay /flegy/gy )4
SHafom 17 Foe VE B of fpe NE % of Sec &7 7 /0 Y
G/ We THe wel iy FE7 o raverer ool SEeET
FeesS oreo.
—37-~



weer No 30

R DR R NS NN ENN SN RGN
‘{% / /’\
\Eg e R [\‘ N
M U e T RN
NG = ;9/05‘9 > ;//A\A R /N\‘ -
Y4 — . < — N
G SN i X117 I
8

wey Vo 30 ,5 /0 Fhe /?eaf)e/ Bz fork 77
Fbe Fowe oF Lesper 17 7he NA G of Fhe YW 4 oF
Sec /6, 7T /OLN R4 W The wel/ 1s 177 7fe, Flood
222 0/ S ﬁ/y Sowx fFrvers s G 14 sang
w02 F well [P Seer deco,

WELL Vo S/
3, | A A AR AN R R
N\ —
E%j‘ - ?;f \ Jo) /’ jf‘/\\ 19" ’\ j
N/ S B 2N N R A s
gggﬁ e

/4/@/4’ /Vﬂ 5/ /.f /ﬁcd/‘eo/ /7 /‘/7:9 /Y w4 oF Fhe /V/_'-’ e
o 5 A= ;:;:,!' & P & LA AT DT8R e
07‘ 59///5 oo /‘%@ Sours f/a’e af Fhe roar aéaz/;‘-
L0 Ffeer wesF oFf a lRYcorrorwood ree. JFE is 17 Fbe
Hood polasn oF Foe Brp Sosrx fvesn X wel/
15 cased wiro SO prArs s Arse god k5 ST ABEH paso,

~E3-



T g g oy f e > P e
TURNER COUNTY
f U ER COUNT b

The Folow/ng Graohs SHow Fihe Flueieations
OF warer /fere/ i Poch oFf Sesern Sbollow wells s
TUrEr Condy. Oge oF Fbsse weds wel/ oo PO Sis
b Lrlugy G @i SIS OB SEr T IOIRS e
OeIng rmaee o Fhe worter /erels of Jae orbher
SIX WELs

N \s\-‘>§!z;\\"%;*§m§i‘:%[u '»;‘Hi’\ g’x(\\iijgsw\xuc}@i\ Wl ad NI
I NN E RS R R KA S 3 §~’ alh 38
o AASEIRRIERIRR] SINIGSIE AR 98 S
W 5
AW =) 4
™~ 3 (:V 5
q’\;} / \@/ﬁ\}ﬁ o N& |
\?3“% % E0) - oy .
‘Q\i) I / - . , \\ &
\\g & o) 9 éé\ / /! ™ \o /Q/lf/
N R " 7 e -
NP i et e e o e
Ly 3.74‘? A Y AN 8/ Bl g 1S
A // \li?' A \7 Y 7 Q\Q f \@‘\“ R
§\§ S At f‘:g SV LR -~ = "‘\J; S e
‘@Q 70 1-E & A R / N
k‘g ‘“‘“...Ji \@@ j/}
/7 - . Ve
/2 Sy 7
/3

Well Vo & /5 jfocaizd om 7 Farms of J H Shaw

) £y s A/ ~ o -y o -
2 PPe S oF Fve S oF Sec T2, T.9E N ST W
T el iS5 Ome iR sasi oFf FHE Fown oF Jrese w7 PP

LoFFormm OF G Sl Srav. The wel Aoas g
Cosing ard i LE e dbep.

NELL NO EL

u % PN d tald IS i
S ANNNESNE RN SRR NEANNR
4 (YR IAR RS R S
D) ,«,{ . Yof B~ A
N / N fo /h %\[ ﬂ\‘%? 3
W oA e, P L L B WALV
¥ AN s : SN Ea Vi< Z0
¥ 7 e i / B SN ‘«@i? rm N > 4;?%;‘ |
2Y s e =0 N
N : L
L IV
N 7o ?

wes// No
Sec 29, 758 /
we HSas o

L 15 focgled 1o Hhe NE % of Fhe NE 4 oFf

/f:ﬁi:‘f Wy 17 @ crest SofFosr.  JHAT
27

(NN W

&4

2 cesmmest copsirg oo s SRD feel dego,

N
.
w



WEL L NO T2

”
4

| 3

¢

ALt
Arr
Y
V4
74
(7274
TS
409
| Y%
[ Oec

e/

3

| 7o

N

[
>

/543 Al Y . A2

\/ ’ ~ -’ -~
> 9 \ MY / DY S
k\;\@ﬁg—ﬂ 1 Nt

A
D

{

4

pater leve/ i feer
S low grovnd S e
(S V)
0
I{]
%x

H’T x Ll

We// No FE 15 focared on Fre Sarm of OFfo Araesrzer
i The S B of the SWH of SecS, T /00N, REIT W. /F
1S an uplana welh  JF 45 o0m an Gbardbred Farrs 07
MNIeS  sodTSH OF Fhe county /ire. ThHe wel rs cosed
witt FUG L ope and ws 90 feer akge-

A3

Weer No 40

Q\Q\\\Q\N\\\““QE\\‘Q\Q)Q\\&?QQ% l§l§\%q\\u
B RN RN SN NSRS NENNENNNNNNENOERNNENR
' A
/3 ‘?/’\,‘
/4 P > '+
N ~
/757 : b;') St ‘ul \\
/6 - I ST 3 \

/9 ? / ',/ \“
2o
2/
22 ,
23
275 _
2s] T TN

26 o " 4 /\‘/ i \ /
27 \\ / N 7
28
29 v
30

S :
V4 /
y

R
N =y
— b
7
N
I
)
Wi
»nt
B
Bt
%‘o
N

Waler /eve’/ o foof LelowW grouwrd swrrzce

~Wel) No 40 15 Jocarted orn Fhe Farmm oFf W,
0/50/7 17 #he SE K% of Fhe SEK% oFf Sec 27, 7'96/1/
5T W, T welt L5 cased o Fh wood S 157
e rer ond 3/ feet deco, /F rs dsed Fo Wd/t—’/‘
SFoc K.

~40-




warer /eve/ /n Feer

Water feve) 1 faf bHeow grownd sorsace

WesLse No F/

N N R RN N N A N N N N N N I N N R N R R NN
NN USRS RS P BN AN SR TSN AR
# 5
5 \\ijil N
& TTTETTTTTTF : y
7 A 8
8 il

Loy 7 \
9 = x
/ ; >
/ : »
- =) %i \
p A [ oz 9 N
f NSl 1Y T\
AV v 17 Y
\/

Wall Vo T 45 jocareqg 0 e SH % oF fhe TH G of Sec
TS TETY ST e S hs i She fows oF Wibarg o 7%
ﬁfy ensorn Stveie Jfof JThe wel fas EFunsood cas/ g
and iy FO Jeer oeso, [P x5 gpoft dsed.

HVEYL 2 /P/ﬁ ‘%E;

M waagéw NS DN R SRS N B RN (Y
o 31 2 %@% S u‘ '%@J@ N RNERRERIRH
B RSN SR S NANREREREE RN
Q
N\ g Yo
& Feie - CalpP T w7 o
37 AR e
’ 4 o N P
:;é 8 /‘! i i.‘}‘}/,;?f \%\
9 A z - TN
3 Jgﬁg’ S P N ," /\ el ]
N/se = 2 S YL
S, [ [#%5 D2 .
% aw/ \M@-_—r\\/ Nue \/
/
3
N A3

Wel Mo FLZ 15 focored i #he S5 75 oFf he
of Sec £ TIEN B T W JThe wek Sfas g 27
casH Jrosn CARSII75 G 45 SE Feer deeo. /P was
U gge G Goarciosed Ty [9RS



S
4
| A7
e
Noy

| 47
Vo
Nov
Lec
JSan
Te?

V.
Aper
| 7ay
Sy
e/

| Je777
‘ red

S

y 77 19

\3 79 \/& \\n—-
b4

\3 9 Neoo /_,9_4‘5:&“‘ A /,94‘,6 o~

§ 20 <Y \‘\/..\,—

=24 = |

S a2 T\ ! '

X It —

$ Zj \

S \

Q 2 \

3 2

N 26 \\ /‘\ |

NE N

v 281

% N _

X

(]
~

wed No SO rs focafed o 748 properdy of AM
SIsper 1 Fhe SLE 4 oFf Fbe S 4 oF Sec 8
T 99 N SRISTW., The weld is 7 758 narrH Lot
oF o8 Fowr oF Sflrser adro ks o FAhe joorAb
Sl oF frotmway /P The wel (5 cased wishb
E " yitrrFed Fle o rs PO Feer greo.
The Ffopograpfsy of e wel sife is S lar

A



UNION COUNT Y

The Followrrng graohts Stow e FlucHiarron
oF warer /erels s eacsr oF Fhree we s s
2007 Cour7y. Joservarions ore no/ Sessrg
Taken Ly Fbe S e Geologios) Survey o ks
No T ar Fre presernr Fmme. Ferioaic checks
gre made of e warer /erve/s o e orber fwe wells.

Wesre Nos

IR RSfRalaa

g

50

Zec
Jay

o
.7
V74
LA
e
v
ALes
Ao
e ©

/
7
AN
&
o
,
’
Vs
2
prats

N
/

P 7

R
1 ]
//
//
‘ﬁj‘
b

\ - “ , RQ/ \
- // “\\. ‘/ \ @/ ™
=7 \\\ . /l X&,-&,&/

=

Wo er fove/ s FOEH
6@6w3wmwdsu¢%m

R O

Thrs well 15 focg Ted O #he Farm o J J. Dolar
10 Fhe NU/ % of the NE % o Sec & 795N, RITO0 W.
/1S one prrle socih of Fhe Fowrn off Beresilordgl /P Has
a EF" Pl casing and rs FET Feert abeo. The
70pograp Ly 15 rolling.

Mes o No EF

e 3 2 2 RN DA b
|l 8y Q\Igsi 3 %‘@ig %4%\1& \N‘l l\l“ SRR U el

AL o A e R RN R ] R
ga/7mﬁ/ /“256 . &%/”h\%wm — /?‘%'ng —
\Q‘) /ﬁw\‘ﬂg/‘gﬁa /é 94‘2
A o Loz e L P
§\0.2/

I

N

Well 24 15 in 7he SW% of e SWh of Sec§
TOFN 250 Wi /7 rs on @ fSMsrde. /F Has
PEY comcrere Fr/e caosiig o is 2T Feer
Gdeep. 7He well /s i g roca LorFoss /5

43—



Wetor rfovel 117 foar Selbw grovnd sortece

Wedld Mo 8F

TR Rlhlelal

3 $
I~ ¥ EF g

e
| B
B
At
Ap7
L
v,
T/

CEAERR }

AP

|
\ |
,, 5%6

T\;‘qg\om\x?b\\kmm\ 9
;’\
/
<
-—
\\}»

T i el 1

@ S

X

i \
[ e

V4 Y | "

/8 _oj v v
/9 N 4 '
20 i N
2/ !
L2

well Np £35 s om Fhe Sarz of 4G [TEFore

17 #he NE G 0F Fhe SEFF o Sec B, T9F N
RSO W, 17 &5 17 @ Hrliside. 7756 well /s cased
A g gy e P
2@ GEE,

Wi EE7 Wood Corpiag v rs BE Fi
/F i R0t Loy e G @ STCrEs T pE e

~44-



TANKTON COUNTY

s f@/f@;fﬁ///ﬁﬁ Grapias show The Fetiaiions of water
fere/ i each oF six Shadow wells sp Yak itz Souniy. Two
of Fhese wells, No £85 gmd NoT Hare becs oz bty
ObosEr oo /75 ore mumade o #56 poter fovel of Fbe ofber el

S,
S
e/

V7
PP
T

.

Hes
S
Tt

™~
A~

™~
~

N

~
Gy

|

iy @  aof

NP o g ! %55,
7 4B 0 4 P Uy g .
= - - e

Lol by Frowis S
N,
~H

Marer Leres Jp feer
NSRS

et/ Nol is locoles’ v Fhs VI K of #se AV Y% of
secriom l, TET N, 7 C’V% e The wels 15 O8 rr70/e5
ot oF Fhe Fow of ey yilte Gong 2/5 e ey S0
117 Fpe CGariile o zf??f"f’é’f’xf IF oI5 1 Fhe Flood pla o
7He M/J\fﬁl//,& ) e //’?f‘ oo )2 4;.7(//}7@/ Ry Fhw ST ssopsy
Kover Semess

WELL VO LB

. 1920 94/ /PEZ
I N R R A N N A N R N N R RN R R NI
H NN SRR SRS NN NN NN SDRENSS
8 $’ & A, j\/\ Y camin |
B / A / ‘
\Qx‘Q 8 X y \ // \
g N 9 -~ 3 i \ / ‘%
.;\g§ o N N1 '\
N A2 2z

et Vo £ 15 focored om #oe faktos el cocrse
1o Fhe SWH oFf fhe JSE K of Sec 2% /%/Vﬂj:éw
JH8 el 15 sr7 e portorr oFf @ oo/ ﬁ{fﬂ;ﬁ’a Jhe ey
was N FEEt dres 707 cased Wil weod. Je casing
cotzpsed Grd FLe wel was abesdored i S FRTe

~45-



L~ 4

978
SRR R RN

Water /5’,,‘& a ,zjft;;‘ Se/ow

Were NoS

NERK NANRE SRR WA ol SSIN AN
SR SRR AN R SRR N R Sy SRR
7 F
Y 7 g
P - 40 \9 l9 97 \\Ea..
W] ] | )
LaNENANN
N\ \ /
// \\ \..a\ /
\\ Lry

o Sor fvel o Lee) Selow growre sorsfce

=

Wel/ No T ,s /ocgrted /m Fhe N % oFf
rhe ME /g of Sec S TIOT N AIF W. The werd rs
Socalteo aF Fhe LoFrorn OF G sova/S draowe JF
was Fr/eqd s7 ond abgroosead .2 Aorr/ /9P,

Wers Mo 3T

NN NN N RN T N N N N A N R S NN Y

R RN S AR R S R R S SRRl
& LN / \‘/‘{L
:; ,949 o) IQILIL s 4 FaN ‘{‘
/7 Y\ NEREZVAANER
\
14k : -
/J"D\ Cind \ /.’ \ k,%
b | \ 0)/ A

/6 B’ A °5h/ = \
7 LA 4!
/& \\ . ,l / 1= AY 1 \‘ /
RN | / N |/
20 AN N 1
2/ /
22
251 ]

Wel/ Vo FT 15 focaled o Fbe 7wrwes o fobjph
SchHoe 7 e/TF 1 Fhe NE B of Fhe NE Y4 of seacivors
LH T SENM A ITT W, The wel rs cased with weod
and 518 ad s TET Feet ceeo. [ ors Sfocareds
o @ SIlss e '

~4 8-

vGe QR AFGs | T v A @ Bine.




Serow growrd sorsoce

Warer feve/ 150 P
X8 8 XI

wWerLr No 6

ol gl Ay ol ool §el A A N Slalai Mal MM e ein M gjs]aly
LY NS RN S S S
& : A Fo égf o
g ~ A < [ N
/0 - / ﬁ\ . \ 3 %{\“k

. &) N\ ! \ \ll A
/y 2 6 -

A AN ) Y M
o A AR Ni )
/; Vi PRy / \ l
ﬁﬂ"9' ) \ y I i
o [ [N [ / d
/6 B \ 4 / ; \\ /
/7 N /i ,I . N /
7l ‘\ S \\/A\J
751 [
Lo

C Warer lerel i Fesr Dejom groond surface

Welf No 46 15 locared o #he Oswald esrare 7
Fhe SW 1% oF Fhe NWHh oF Sec 7,796 N, /7 55 #.
[V S ocaied omn G i Srde pegr FHe bHose oF e
Some. JF s o ST wel) TE feor cbep with B verter/
wood £75/57 She wel rs vied Fo water SAOCH.

WELL No56
\!\}f{b AR \/§f¢ NENRINE *igf( NENRSEY AEYEN \jfﬁgfxﬁ VIR
SRR YRR S S RN 5 R S S
e e e L el e
A L ) - S—

wWelw No 56 rs Jocareq o #He oroper’y of Jhoras
Lasteder 177 Fbe 5HWHGoF Fhe NEI5 oFf Sec /13,7 93 A,
AEG W, The wel/ 15 w2 Fhe nortl parr of fhe c/ty of
Yk Form, orre Llock west oFf Sigrway SL ond
S OBFeBF poris of #9e ST/ Vo kee Far/roas
Areeiss [F 1S focaHes o g Sor/isiae jos F gLove
Fre Ao Blorm oFf Fhe Sissocry Frvess

47 -



PP AUkl ad diidau i d i dd s N i (A AN
\§\E’ 102 S PP /‘\’(’:
NP = 2 Al | /1 Tv
Q%mc R N 2 S % N\ v‘_“/ \“\_z/
DA 2 /
3t I A 2 I D

571
&
A

a.

AEFAGE PATER LEVEL OF FLOOD AAN WFLLS

The above chlarr shows Jlvctvaltions of rfbhe average
warer fevel 1 Frve Shallow FTood plars wells s Souts-
easrerr? JSoury LDakora. JHe wels /mahking Lo JHrs
groyp are /‘7/0/79&0/50 Counyy FO am T/ Lo sz
Fhe Food plar oF Fe ﬂ/ Sowx frvelr Crgy
Coenly F7 17 rhe #7ood o/ oF Fhe /é/w////a/;
FIver, /gy Cocnz7y 45 17 P o000 ol oF e

PI5S D SrIver Ghd Yarkrtorn Codnpy L 17 7o
Tlood p/arr of S SMissovrs Arver

-48-



P v s s . I [ 1 1 3 g 1 B i N i ]
s07 el bl Ao bl LAl A AA A ool A s e e A A A e
/06

8 ~

. § JoF e . -

Q\ /04 Vf B =

3 N ) i \tj\ PFE

N § I/o: 5\}’; X ol S ey \@%

) ¢ I\Sbab i/ \\\ = ]

87 o ramta A -

& A g

“ﬁ & 59 \\"’ . // f’\:‘\% / 2. li

R A A

vy 7 [ 7 NCF o

S 9ep

U ad

AVERAGE WATER LEVEL OF UFLAND WELLS

The abore grooirsshow Flvctvart omns oF Fboe grerqge
water fevel 17 shkaliow 4o/and obserration wels ir
Sourb exsFers Sovitt Lokote 7o GVErFPE witer feve/
w2 Fhe years of 838 ang [BI9 5 oFf @ groys of for
wels cnd Fron? [GF0 Fo [9FO 1/75/Hs, i e qresgpe
warer /eve/ 5 oFf @ oroop of £ o 26 We e The vels
IREAING YL THESE Grops GrE Borm Home Cowrty wells
7 &, ar7d 5’% Clay @4;//2%? weis T8 e S AR )0 5007
@W‘?y welfs I3, T7, and FI, Lincaln lovnsy wells £7
28 9 cirid 94 Sanescsam Cowrry wel 2] Tirrgs
Eaé/ﬁé}/ weKs 45’ ﬁ“g) L, ;{%@ ‘%/) PSP "f LAPPGD Cﬁ&ﬁ?ﬁ/
we/ls @ é% ara £ .j; o Jﬁﬁ/{” 7‘%}/} z \f;‘/wj;/ we s
T, 33 one’ 4é. -

-4~



Summary of Well Water Fluctuations

Figure 15 shows the average water level of the flood pleain
wells, the average water level of the upland wells, and the ac-
cumulative departure of precipitation from normal curves. The
average water level of each well above an assumed datum plane was
arrived at by assuming that the water level of the well at the
end of the year 1242 was 100 feet above the datum plane. The
other water levels of the well were then figured in relation to
this datum plane. Finally the average water level of each month
was figured for each of the two groups of water wells, The ac-
cumuvlative departure of precipitation from normal curve was taken
from U. S. Department of Commerce Weather Bureau Data for eastern
South Dakota. Records of the stations at Canton, Centerville,
Marion, Menno, Sioux Falls, Tyndall, Vermillion, and Yankton were
used.

It can be noted from the preceeding charts that the amount
of fluctuation of the water table varies considerably, due prob-
ably to the type of water bearing material, the topography of the
locality, and the porosity of the top soil.

It is of interest to note the close conformily between the
shapes of the water table curves of Figure 15 and the accumula-
tive departure of precipitation from normal curve,
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