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GROUND WATER FLUCUATIONS IN EASTERN SOUTH DAKOTA
| NTRODUCT | ON o

PURPOSE OF THE REPQRI-~THE DROUGHT WHICH BEGAN TO MAKE |T-
SELF FELT ABOUT 1932 AND REACHED ITS CLIMAX IN 1937 BROUGHT THE
ATTENTION OF SOUTH DAKOTANS SHARPLY TO THE WATER.SUPPLY S[TUA-
TION. THE DRYING UP OF LAKES AND THE DEPLETION OF GITY WATER
SUPPLIES WERE THE MOST NOTICEABLE MAN|FESTATIONS AND MADE IT
EVIDENT THAT SOMETHING MUST BE DONE IF SOUTH DAKOTA WAS.TO SuP~
PORT A LARGE POPULATION COMFORTABLY. MANY QUESTIONS ALSO BE~
GAN TO ARISE CONCERNING THE POSSIBILITIES OF 'IRRIGATING LARGE.
AND SMALL AREAS IN ORDER TO MITIGATE THE LACK OF RAINFALL.

IT BECAME EVIDENT THAT: THE ANSWER TO MOST OF THESE PROB~
LEMS LAY 1N THE POS-ITION OF THE WATER TABLE AND NO DATA WAS
AVAILLABLE EITHER ON'|TS DEPTH BELOW THE SURFACE OR THE AMOUNT
OF FLUCTUATION THAT MIGHT BE EXPECTED [N 1T AT.-DIFFERENT TIMES
OF THE YEAR:OR OVER LONG PERIODS OF TIME.

IN 1935 WHEN LAKES APPEARED TO BE AT THEIR LOWEST LEVEL,
THE STATE GEOLOGIST STARTED A STUDY OF THE ELEVATJONS OF THE
VARIOUS BEACHES REPORTED:BY PERSONS WHO WERE FAMILIAR WITH THE
LAKES, |IN THIS WAY IT {S POSSIBLE TO DETERMINE THE RATE AT
WHICH THE LAKES HAD LOWERED AND |T WAS HOPED THAT THE STUDY
COULD BE CONTINUED UNTIL THE LAKES CAME BACK TO A MAXIMUM FULL~
NESS AGAIN. THESE LAKE LEVELS, THEREFORE, WOULD GIVE AN [ND|CA-
TION OF THE. AMOUNT OF FLUCTUAT!ON WHICH COULD BE EXPECTED IN
THE WATER TABLE OF THE REGION AND THE RATE AT WHICH THE FLUCTUA-
TION TOOK PLACE, AS WILL BE EXPLAINED LATER.

A SECOND ATTACK ON THE PROBLEM WAS STARTED DURING THE SUM-
MER OF 1936 AT THE INSTIGATION OF DR. O. E. MEINZER OF THE GROUND
WATER DIVISION OF THE FEDERAL GEOLOGICAL SURVEY. AT THIS TIME
THE WATER LEVELS [N SELECTED WELLS SCATTERED OVER EASTERN SOUTH
DAKOTA WERE MEASURED AND RECORDS HAVE BEEN KEPT OF AS MANY OF
- THESE WELLS AS POSSIBLE BY THE STATE GEOLOGICAL SURVEY SINCE.
THAT TIME.

THE FOLLOWING REPORT THEREFORE 1S WRITTEN FOR THE PURPOSE
OF COMPILING THE DATA MADE AVAILABLE DURING THESE FEW YEARS
AND }S TO BE CONSIDERED ONLY AS A PROGRESS REPORT.

GROUND WATER AND WATER TABLE. THE AVERAGE AMOUNT OF PRE=-
CIPITATION ON THE LAND |S ESTIMATED AT ABOUT 40 INCHES PER YEAR.
TWO=THIRDS TO FOUR~FIFTHS OF THIS WATER SINKS BENEATH THE SUR-
FACE OF THE EARTH AND |S THEREFORE CALLED GROUND WATER.




WATER OCCURS UNDERGROUND IN TWO GREAT ZONES IN WHICH ITS
OCCURRENCE AND MOVEMENTS ARE MARKEDLY DIFFERENT. THE LOWER
ONE 1S KNOWN AS THE ZONE OF SATURATION BECAUSE ALL OPENINGS
OF THE ROCKS ARE COMPLETELY FILLED WITH GROUND WATER. [HE
FACTORS CONTROLLING MOVEMENT OF WATER IN THIS ZONE ARE GEOLOG~
IC STRUCTURE, PORE SPACE AND OTHER CHARACTERIST!CS OF THE WATER~
BEARING MATERIALS. THE UPPER ZONE 1S KNOWN AS THE ZONE OF AER-
ATION, BECAUSE |TS INTERSTICES ARE LARGELY FILLED WITH AIR, THIS
ZONE |S DIVIDED INTO THREE DISTINCT BELTS; A CAP|LLARY ‘FRINGE,
AN - INTERMEDIATE ZONE, AND A BELT OF SOIL WATER, OCAPILLARITY
DRAWS MOISTURE UP FROM THE ZONE OF SATURATION, AND THE FINE=-
GRAINED EARTH |S FOUND TO BE MOIST FOR SOME DISTANCE ABOVE [T,
THE HEIGHT TO WHICH THIS WATER RISES VARIES WITH THE SI|ZE OF
THE GRAINS, BEING AN INCH OR SO IN GRAVEL, AND SEVERAL FEET IN
FINE MATERIAL. THE BELT OF SOIL WATER, WHICH CONSTITUTES THE
UPPER PORTION OF THE ZONE OF AERATION, IS LIMITED TO THE SUR-
FACE LAYER PENETRATED BY ROOTS. |T INCLUDES SOIL AND OTHER
MATERIALS NEAR ENOUGH TO THE SURFACE TO DISCHARGE WATER I[N AP-
PRECIABLE AMOUNTS [INTO THE ATMOSPHERE BY EVAPORATION. [N PLA-
CES AND AT TIMES WHERE THE SOIL WATER DOES NOT EXTEND DOWN TO
THE CAP{LLARY FR{NGE, THERE |S AN INTERMEDIATE ZONE. THIS BELT
IS THICK WHERE THE TOP OF THE ZONE OF SATURATION |S LOW, AND
THIN OR ABSENT WHERE IT IS HIGH. |

THE ZONE OF SATURATION AND THE ZONE OF AERATION ARE SEP-
ARATED BY THE WATER TABLE OR GROUND WATER SURFACE. THE OUT-
CROP OF THIS WATER TABLE 1S MARKED BY THE UPPERMOST APPEARANCE
OF SEEPAGE, THE SURFACE INDICATIONS OF WHICH ARE SPRINGS, AND
THE UPPER LIMIT OF PERMANENTLY MOISTENED AREAS--~RIVERS, LAKES,
AND SWAMPS. THE WATER TABLE IS NOT A LEVEL SURFACE BUT HAS
IRREGULARITIES COMPARABLE WITH AND RELATED TO THOSE OF THE LAND
SURFACE, ALTHOUGH IT IS LESS RUGGED. |T DOES NOT REMAIN [N A
STATIONARY POSITION BUT FLUCTUATES UP AND DOWN. THE IRREGULAR-
ITIES ARE DUE CHIEFLY TO LOCAL DIFFERENCE IN GAIN AND LOSS OF
WATER. THESE TRREGULARITIES WILL BE MORE FULLY DISCUSSED LATER,

IMPORTANCE OF WATER TABLE. THE IMPORTANCE OF THE WATER
TABLE SHOULD BE BROUGHT OUT AT THIS POINT AS IT 1S SOMETIMES
SOMEWHAT OVER EMPHASIZED. AS |T IS A BOUNDARY BETWEEN THE SAT~
URATED ZONE AND THAT OF SUSPENDED WATER, |IT RECORDS THE LEVEL
TO WHICH THE SUBSURFACE RESERVOIR |S F{LLED, THE QUANTITY OF
GROUND WATER [N STORAGE, AND THE DEPTH TO THE WATER SUPPLY IN
ANY PART!ICULAR AREA., THE DEPTH OF RIVERS AND LAKES DEPENDS UP-
ON THE GROUND WATER AND THE WATER TABLE. MANY CITY AND RURAL
WATER SUPPLIES ALSO RELY ON GROUND WATER IN THE SATURAT!ON ZONE.
HOWEVER, THE FLUCTUATION OF THIS TABLE -HAS LITTLE INFLUENCE ON
* VEGETATION SINCE MOST PLANTS ARE DEPENDENT ON SOIL WATER FOR
THEIR SUPPLY. THE DEPTHS TO WHICH THE ROOTS OF PLANTS GO FOR
WATER VARY GREATLY WITH DIFFERENT KINDS OF PLANTS AND WITH DIF-
FERENT KINDS OF SOIL AND MO|STURE CONDITIONS, BUT ORDINARY GRAS-
SES AND FIELD CROPS DO NOT DRAW FROM DEPTHS OF MORE THAN A FEW FEE
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MeETHODS OF INVESTIGATION. - CHANGES [N LAKE LEVELS WERE
DETERMINED BY ESTABLISHING PERMANENT BENCH MARKS CLOSE TO THE
SHORES OF THE LAKES INVESTIGATED. LEVEL LINES, RUN FROM THESE
BENCH MARKS TO THE WATER'S EDGE, GAVE THE DATA RECORDED IN THIS
REPORT. ON LAKES WHERE |T WAS POSSIBLE TO OBTAIN AN APPROXIMATE
SEA LEVEL ELEVATION FROM HIGHWAY PROFILES, THESE F{GURES HAVE
BEEN USED, |N OTHER CASES THE ELEVATIONS OF THE BENCH MARKS
WERE ASSUMED, THiS HAS PREVENTED COMPARISON OF THE LEVELS OF
DIFFERENT LAKES BUT IT IS HOPED THAT ACCURATE SEA LEVEL ELEVA-
TIONS CAN BE BROUGHT TO EACH BENCH MARK IN THE NEAR FUTURE, AS
A COMPARISON MIGHT SHED CONS.IDERABLE LIGHT ON REGIONAL WATER
COND | T IONS.

THE WATER LEVEL IN WELLS WAS MEASURED WITH A STEEL TAPE
WEIGHTED WITH A LEAD PLUMMET. ON EACH WELL A MEASURING POINT
HAS BEEN MARKED SO THAT ALL MEASUREMENTS ARE TAKEN FROM THE
SAME PLACE. [N MOST INSTANCES THE MEASURING POINT IS INDICATED
BY A CUT IN THE FLOOR OR A PAINTED MARK AT THE TOP OF THE WELL
CASING. |IN MOST CASES ABANDONED OR LITTLE USED WELLS ARE USED.
THE SELECTION OF SUCH WELLS PREVENTS ERRORS WHICH CREEP IN WHEN
MEASURING WELLS THAT ARE BEING PUMPED FREQUENTLY. SUCH ERRORS
ARE DUE TO THE CONE OF DEPRESSION WHICH FORMS AROUND THE WELL
DUE TO EXTRACTION OF WATER IN THE IMMEDIATE VICINITY. UNLESS
THE MATERIAL FROM WHICH WATER IS BEING TAKEN 1S EXTREMELY POR-
OUS, CONSIDERABLE TIME MUST ELAPSE AFTER EACH PUMPING TO ALLOW
THE WATER TO REACH |TS FORMER LEVEL. ‘

LAKE LEVELS ARE MEASURED TWICE A YEAR, ONCE IN THE SPRING
WHEN THE LAKES SHOULD BE AT THEIR HIGHEST LEVEL OF THE SEASON,
AND ONCE [N THE FALL AFTER THE SUMMER DROUGHT AND SEEPAGE HAS
HAD A CHANCE TO BRING THEM TO THEIR LOWEST LEVELS. UNFORTUNATE=-
LY MOST OF THE LEVELS HAD TO BE MADE IN OCTOBER OR NOVEMBER
BEFORE THE LOWEST SEASONAL LEVELS ARE REACHED, THE MIN]MUM
1LEVELS COME IN DECEMBER OR JANUARY, BUT WEATHER DIFFICULTIES
MAKE SYSTEMAT{C READINGS AT THIS TIME OF YEAR [MPOSSIBLE. THOUGH
THESE MINJMUM READINGS ARE NOT AS ACCURATE AS MIGHT BE DESIRED,
THEY ARE WITHIN A FEW INCHES OF THE SEASONAL MINIMUM. THE RECORD
oF LAKE KAMPESKA 1S CONTINUOUS AS IT IS KEPT BY THE CITY oF WATER-
TOWN, AND THEREFORE GIVES A MUCH MORE ACCURATE RECORD THAN DO
THOSE OF OTHER LAKES. WELLS IN THE SOUTHEASTERN PART OF THE STATE
WERE READ EVERY MONTH OR TWO AND THEREFORE GIVE A FAIRLY ACCURATE
CURVE. WELLS FARTHER AWAY WERE READ AT INFREQUENT INTERVALS AND
THEREFORE CAN BE USED ONLY AS CHECK OBSERVATIONS.

|T IS UNFORTUNATE THAT THESE RECORDS CAN NOT BE MORE. COM-
PLETE SINCE A GREAT DEAL OF DETAIL MUST NECESSARILY BE LOST.
THE INFORMATION OBTAINABLE FROM THESE SCATTERED READINGS, HOW-~
EVER, |S SUFFICIENT TO GIVE THE GENERAL TREND OF WATER TABLE
FLUCTUATIONS AND SOME |NFORMATION ON THE SEASONAL VARIATION., T
IS POSSIBLE, THEREFORE; TO COMP|LE FROM THE FOLLOWING RECORDS A
FAIRLY CLEAR PICTURE OF THE RISE AND FALL OF THE GROUND WATER
TABLE DURING THE TI|ME COVERED.3 '



FLUCTUATION OF LAKE LEVELS

ALL THE LAKES ON WHICH LEVELS HAVE BEEN KEPT LIE IN
THE BiG SIoux BASIN WITH THE EXCEPTION OF LAKE ANDES. AS
A MATTER OF CONVENIENGCE, THEREFORE, THEY WiLL BE DIVIDED
INTO FOUR GROUPS, ' EACH GROUP- [NCLUDING A REGION WHICH HAS
A SIMILAR PRECIPITATION.

THE FIRST GROUP LIES N THE NORTHERN BlG Sioux BASIN
AND INCLUDES LAKES-IN DAY AND MARSHALL COUNTIES. [N THIS
SECTION RECORDS HAVE BEEN KEPT OF Roy, CLEAR, BuUFFALO,
PicKeErReL, ENEMY SwiM, MINNEWASTA, AND BLUE DoG LAKES. .

[N THE CENTRAL BIG Sioux BASIN, IN CODINGTON AND
HAMLIN COUNTIES, TWO LAKES, KAMPESKA AND POINSETT HAVE
BEEN MEASURED,

Two LAKES WERE ALSO MEASURED TO DETERMINE CHANGES IN
THE SOUTHERN BIiG Sloux BASIN; MaDISON IN LAKE COUNTY AND
WALt IN MINNEHAHA COUNTY.

LAKE ANDES IN CHARLES MIX DOES NOT REALLY REPRESENT
A DISTRICT SINCE IT IS THE ONLY LAKE IN A LARGE SECTION
OF THE STATE. |T IS USEFUL, HOWEVER, BECAUSE IT IS FARTHER
WEST THAN THE LAKES WH{CH HAVE BEEN MENTIONED ABOVE AND NOT
FAR FROM A COUNTRY WHERE WATER TROUBLES HAVE BEEN RATHER
SEVERE DURING THE RECENT DROUTH,

L AKES RECORDED

Roy

CLEAR
BuFFaLoO
PICKEREL
MINNEWASTA
ENEMY SWiM
Brue Doa
KAMPESKA
POINSETT
MAD [ SON
WALL

ANDES

——— 0O~ D WN—

N —

INDEX MAP OF EASTERN SOUTH DAKOTA
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NORTH Ble SlOUX BASIN ¢ ¥ -

(Rov, CLEAR, BuFFaLo, PICKEREL, ENEMY SW]M, MINNEWASTA AND
BLuE DoG LAKES)

LAKE RoY, IN THE CENTRAL PART OF MARSHALL COUNTY, JUST
WEST oF LAKE CITY, IS A LARGE LAKE WHICH AT ONE TIME WAS USED
AS A RESORT. ALONG WITH THE OTHER LAKES THIS ONE BECAME AL-
MOST DRY DUR{NG THE RECENT DROUGHT. ACCORDING TO A LETTER
FROM MR. G. SOMMERS OF ST. PAUL, MINNESOTA, DATED DECEMBER 3,
1936 THIS LAKE WAS DRY DURING THE DROUGHT OF {894 AND CAME BACK
RATHER SUDDENLY IN 1910. To QUOTE FROM MR. SOMMERS'S LETTER:

"| MIGHT ADD THAT IN THE YEAR 1910 Roy LakE,
FIVE MILES NORTH OF FORT SISSETON, WHICH UP TO THAT
YEAR HAD BEEN ‘A GRASSY SLOUGH THAT COULD BE WADED
THROUGH, ROSE WITH EXTREME RAPIDITY."

THE BENCH MARK USED [N RECENT MEASUREMENTS 1S A LARGE
BOULDER OF GRANITE FOUR FEET IN DIAMETER, WHICH [S ON THE WEST
SIDE OF THE LAKE, SIX FEET WEST OF A CONCRETE HOUSE AT GARLAND
PARK RESORT. THE ELEVATIONS USED FOR THIS LAKE WERE MEASURED
FROM A DATUM OF |00 WHICH WAS ASSUMED AS THE ELEVATION OF A
CROSS CUT ON TOP OF THE BOULDER., RECORDS KEPT SINCE (936 sHow
ONLY A LITTLE VARIATION IN THE LEVEL OF THIS LAKE, AND T IS
INTERESTING TO NOTE THAT IN OCTOBER, 1937 WHEN MOST LAKES HAD
GAINED ON THEIR PREVIOUS LOW WATER MARK THIS LAKE HAD MADE NO
ADVANCEMENT WHATEVER.

MAY 1936=mmac-="80.4

OcT. 1936======== 79.5
MAY  937-mmmmmmm 81.0
0cT. 1937==n=m=nm 79.8
0cT. 1938~----n== 78.8
1920 22 24 26 28 30 32 34 36 38 Year
_ 0
9%
85
FEET LT :




CLEAR LAKE, LYING A FEW MILES EAST OF LAKE Rovy, IN
MARSHALL COUNTY 1S-SKIRTED BY HIGHWAY No. 0. SEA LEVEL ELE-
VATIONS WERE CARRIED TO THE WATER LEVEL FROM A U.. S. CoAST AND
GEODETIC SURVEY BENCH MARK IN THE GATE POST AT THE STATE GAME
WARDENS STATION NEAR THE EAST END OF THE LAKE.

- THIS LAKE HAS MADE A STEADY GAIN SINGE |T WAS MEASURED
IN THE FALL OF 1935 WHEN IT WAS DRY EXCEPT FOR A FEW MOIST
SPOTS IN THE BOTTOM OF THE LAKE. C B

THE READINGS ARE AS FOLLOWS:

Oct. |1935c-mccmc—-- 18065
Nov. 1936--—=ecaaue- 1806.6
May |937 e -1810.6
Oct, 1937-===moam-- 1808.8
S JUNE 1938--memmee- 1808.0

Oct. 1938---ccoee-- 1807.4

1920 22 24 26 28 30 32 34 36 38 Year
T i = : : [

|
-

1815

1810 :,  v R

1805

Feet 1800 1 ' !




BUFFALQ LAKES LIE NEAR THE SOUTHEASTERN CORNER OF MAR-

SHALL COUNTY SIX MILES WEST OF THE CITY OF EDEN,

THE. MEASUR~

ING POINT LIES AT THE NORTHERNMOST POINT OF THE LAKE AT |TS

EAST END NEAR THE BUFFALO LAKES NURSERY.

THE BENCH MARK IS

AN X ON TOP OF A THREE FOOT BOULDER, |00 FEET EAST OF THE

SOUTHWEST CORNER OF THE GARDEN FENCE.

THE TOP OF AN ICE WALL,
THE ELEVATIONS ARE
FEET AT THE BENCH.

WINTER
May

WINTER
MAY
OcT.
. _JUNE
OcT.

o

TH!S LOCATION LIES AT

PROBABLY MARKING THE HIGHEST BEACH.

BASED ON AN ASSUMED ELEVATiON oF 100

[935mmmsucam 80 esTIMATED (ONLY A
PUDDLE OUT N THE MIDDLE)
1936=w~-m-—~ 83.5 (ABOUT 3 FEET OF
~ WATER)
1936====~=-~=80,0 ESTIMATED
[937=—=emmnm 87.6
1C37-===--- -86,0
1938-=-v~cun 86,7
}938=mmmema 85.15

THIS LAKE SHOWS A RATHER RAPID FLUCTUATION IN LEVELS BUT
A CONSTANT GAIN SINCE 1935.

1920 22 24

26

28

30 32 34 36

N,

T
1

85

-
_/F/
.

\.\\

FEET

38 YeaArR



~ 'PlcKEREL LAKE, ONE OF THE MOST POPULAR RESORT LAKES [N
THE STATE, 1S IN THE NORTHEASTERN CORNER OF DAY COUNTY. IT IS
DEEP AND NARRGW AND |S .PROTECTED BY HIGH SURROUNDING HILLS.,
FOR THESE REASONS 1T HAS NOT FLUCTUATED AS MUCH AS HAVE OTHER
LAKES [N THE REGJON, THOUGH |T SHOWED A STEADY DECLINE FROM
1928 10 1936 AND SINCE THAT TIME. HAS BEEN COMING BACK TOWARD
ITS OLD LEVELS. '

MEASUREMENTS ON TH!S LAKE ARE REFERRED TO A BENCH MARK AT
THE SOUTHERN END OF THE LAKE. THIS BENCH IS AN X CUT ON A
CIOR{TE BOULDER WHICH FORMS THE TOP STEP OF A SHORT FLIGHT IN
FRONT OF THE STATE GAME WARDEN'S COTTAGE AT THE FISH HATCHERY.
AN APPROXIMATE SEA LEVEL ELEVATION WAS DETERMINED FOR THIS
BENCH BY TYING IT IN WITH A HIGHWAY ELEVATION BROUGHT FROM
WauBAaY. THE APPROXIMATE ELEVATION OF THIS BENCH WAS FOUND TO
BE 1836.3 FEET ABOVE SEA LEVEL. -

FROM INFORMATION FURNISHED BY DEPUTY GAME WARDEN URY
DAHLING, THE LOCATION OF THE BEACHES FOR THE YEARS 1928, 1932,
1933, anD 1934 WERE LOCATED. SINCE 1934 THE ELEVATIONS HAVE
BEEN MEASURED REGULARLY TWICE .,A YEAR.

1928 emmmm e m e 1836.3 FEET
1932 e 1831.5
933 - - 1830.0
1934 —ccmmmmme e 1828.9
MAY  1934--cccmmmmmm e 1828.6
MAY  1935-mcmm e 1829,2
OcT. 1935--w=wcnu= R it 1828.4
May  1936-~==muemmmm e 1828.6
OcT. 1936~-~-=-- m—————————- 1826.3
MAY  1937-—emmmmcmme e 1832.0
OCT. 1937-=cmmcmcmme e e {831.5
JUNE 1938------mcmemmeeeemee 1836.8
0CT. 1938=mmmmmmmm e {831.9 : -
1920 22 24 26 28 30 32 34 36 38 YeaAR
- l
1835 nN_t fo|
‘ \
i
~. N
1830 g —t
pat A
M
1825 T
FeeT ! ! {




LAKE ENEMY SWIM LIES ABOUT THREE MILES SOUTH OF PICKEREL

LAKE ON THE EXTREME EASTERN EDGE OF DAY COUNTY.
AND HAS NOT BEEN DRY
IT LIES

AS A FISHING RESORT,
OF WHICH WE HAVE RECORD.,

[T 1S MUCH USED
IN ANY OF THE DROUGHTS
IN A GRAVEL CHANNEL SURROUNDED

BY MORANIC HILLS AND DRAINS SOUTHWARD UNDERGROUND |N A GRAVEL
CHANNEL INTO BLUE DoG LAkeE. WMrR. O. M. TIFFANY OF ABERDEEN RE-
PORTS THAT DURING THE DROUGHT OF 1894 THE LAKE WAS SO LOW THAT
THERE WAS A LAND CONNECTI|ON ACROSS THE CENTER, DIVIDING [T INTO
TWO LAKES. THE STUMPS OF A POPLAR GROVE WHICH HE DESCRIBES AS
COVERING A LARGE PORTION OF THE SOUTH BAY WERE UNDER THREE OR
FOUR FEET OF WATER IN 1934,

THE SEA LEVEL ELEVATIONS USED IN THE RECORDS OF THIS LAKE
WERE OBTAINED FROM HIGHWAY PROFILES AND THEREFORE ARE ONLY AP-
 PROXIMATE. . THEY WILL SERVE, HOWEVER, AS A ROUGH CORRELAT!ON
BETWEEN THIS LAKE AND THE OTHERS ON WHICH THE SEA LEVEL ELEVA-
TIONS WERE; KEPT,... THE BENCH MARKS WERE SET AT THE STATE BloLoG-
ICAL STAFION-~(A) SE. CORNER OF ,CONCRETE BLOCK USED FOR PORCH
IN;,FRONT OF THE B1OLOGICAL DOQR. (B) EIGHT PENNY NAIL IN NORTH
SIDE; OF COTTONWOOD TREE TRUNK WHICH GROWS ON LOWER BEACH SOUTH=
EAST. OF THE {ABORATORY. AT THE WEST SIDE OF THE VOLLEYBALL COURT.

THE NAIL IS THREE FEET ABOVE THE GROUND. ' (¢) LARGE BOULDER, HAS
FLAT TOP AND [S THE ONLY BOULDER [N THE VICINITY., (DESTROYED
LN 1937 / :

: 5T

THE WATER LEVELS PREVIOUS TO
ON BEACHES IDENTIFIED BY PROF. S. R. LiPscomB OF NORTHERN STATE
TeacHERS COLLEGE, DIRECTOR OF THE BIOLOGICAL STATION AND SEVERAL
RES IDENTS OF THE REGION,

|918nmmmmmmmmmmmmmme=|838 FEET 1935 0CT,-==----===- S 1821.0
1925- ~1829.2 1936 APR4=====m===—m=mmmmm= 1821.05
[y R ——— =--1830.6 1936 0CT===m==mm==mm=mmmme 1819.0
[CE) —— ---=1825.6 1937 MAY ==mmmm—=mmmmmmmmmm 1822.8
1933 AUG.==mmmmmmcmmmm -1823,9 1937 0CT.=m==mmmmmmmmmmmmn- 1821.8
1934 JULY—----4--——-——1822.6 1938 JUNE=-======m—em—e—m—e 1€22,0
1934 AUG . ====mmmmmmmmm 1821.9 1938 0CT,~=m=mm=mmm=mmmmmmm 1821, |
|935 MAY ~===mm—eeaaa 1822.3

1918'20 22 24 26 28 30 32 34 36 38 Year

N - i f i
1835 § =

~
‘830 T N
= ~.

1825 ]
FEET T \V\u. S
1820~ b F e e

1934 WERE OBTAINED FROM BENCHES



LAKE MINNEWASTA LIES IMMED{ATELY WEST OF LAKE ENEMY SWIM
IN DAY COUNTY BETWEEN IT AND THE LARGE WausAy LAKE. SINCE
THE MEASUREMENTS WERE STARTED MINNEWASTA HAS CONSISTED OF TWO
SMALL LAKES SEPARATED BY A SAND BAR WH|CH WOULD BE CONCEALED IN
TIMES OF HIGH WATER. MEASUREMENTS WERE MADE ON THE EASTERN LAKE
AND WHILE NOT AS SATISFACTORY AS THOSE OF OTHER LAKES IT WILL
“GIVE A PICTURE OF THE FLUCTUATJON OF THESE SMALL LAXES. MINNE-
WASTA [S CONNECTED TO BLUE DoG LAKE BY A GRAVEL CHANNEL AND THERE—-
FORE DRAINS BY SEEPAGE SOUTHWARD. |TS FEEDING AREA IS IN THE
IMMEDIATE VICINITY AND THERE SEEMS TO BE NO GRAVEL CONNECTION
wiTH WAuBAY lAKE. [T SHOULD, THEREFORE, BE AN EXCELLENT INDICA=~
TOR OF THE WATER TABLE IN THAT PARTICULAR REGION,

SEA LEVEL ELEVATIONS WERE CARRIED TO THIS LAKE BY- LEVELS
To LAKE WAUBAY AND THEN FROM THE WATER LEVEL OF WAUBAY TO THE
WATER LEVEL OF MINNEWASTA. THIS, OF COURSE, GIVES ONLY APPROXI-
MATE ELEVATIONS, BUT SUFFICJENT ACCURACY WAS OBTAINED TO MAKE
'THE FIGURES USEFUL FOR COMPARISON WITH THE OTHER LAKES OF THE
VICINITY. THE BENCH MARK FROM WHICH THE LEVELS WERE MEAS-
URED 1S A SCREW DRIVEN IN THE SOUTHWESTERN SIDE OF AN ELM TREE,
THREE FEET ABOVE THE GROUND, THE ELM TREE |S LOCATED ON THE TOP
OF A GRAVEL BEACH, ON THE HELV!G FARM, WHICH IS PROBABLY THE
HIGHEST LAKE LEVEL.

ACCORDING TO RESIDENTS THE LAKE WAS FULL ABOUT 1916 or 1917,
THE FIRST AUTHENTIC RECORDS BEGIN 1IN [934: 8

1934~ mmmee |765.6 FEET
X JE T —— 1764 .6 |
MAY 1936-==-m=-zoeu=|764
OcT, 1936==----==-===1761 (IT WAS DRY LATER IN
THE WINTER)
0CT. 1937 m=mmm e 1763 (NEARLY DRY WITH
PUDDLE [N THE MIDDLE)
JUNE [938==mmmmmmmm e ABOUT ONE FOOT LOWER THAN
IN OCTOBER, 1937
OCT, 1938===mmmmmmmmm 1761.45
1920 22 24 26 28 30 32 34 36 38 YeEAR
! - -
{770 —F ~—
: —
1765 St
P
N {
-
1760 k ] ;
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BLUE DoG LakEe L1ES AT THE NORTHWEST EDGE OF THE CITY OF
WAUBAY TN DAY COUNTY: ‘THE FLUCTUATIONS OF THIS LAKE ARE OF IN-
TEREST PARTLY BECAUSE |t RECEIVES SEEPAGE FROM TWO LARGE GRAVEL
CHANNELS CONNECTING IT WITH ENEMY SwimM AND MINNEWASTA LAKES
AND BECAUSE |T DRAINS THROUGH ANOTHER GRAVEL CHANNEL SOUTHWARD
INTO BITTER LAKEW |TS FLUCTUATIONS ARE NOT AS PRONOUNCED AS
THOSE OF. .THE OTHER LAKES AND |T HAS COME BACK MORE RAPIDLY THAN
HAVE THE OTHER NORTHERN LAKES.

A BENCH WAS ESTABLISHED AT CHARLIE'S PLACE. THE ELEVATION
CARRIED TO A KNOT N A TREE USED AS A BENCH MARK 1s 1788.4 FT.
THIS BENCH WAS NOT VERY SATISFACTORY AND THEREFORE ANOTHER WAS
SET IN THE WAUBAY CITY PARK BY CHISELING A CROSS ON THE BOULDER
WHICH IS USED AS THE NORTHWEST PILLAR OF THE DANCE HALL. THE
ELEVATION OF THIS BENCH IS 1789.9 FEET.

THE HIGHEST WATER LEVEL ACCORDING TO RESIDENTS oOF WAuBAY
OCCURRED IN 1916-19/8 AND THE BEACH WHICH REPRESENTS THIS LEVEL
HAS THE ELEVATION OfF 1792.8 FEET.

"THE FLUCTUATIONS UP TO DATE ARE:

|916m=mmmmmmmem 1792,8

AuG, 1934--mmeemenaa=|782,7
JUNE 1935-==mmemmeeae {783.7
1 0cT. 1935--rmemmmmemm 1781.3
MAY 1936--=m=w-ceaa= 1782.5
Nov. 1936w========-==|78].6
MAY  1937--cmcmccene— 1786.3
0cT, 1937=mmcmmenea- | 784,05
JUNE [938===mmmweamm= 1785.05
0CT. 1938-=mmmcmcmea | 784.25

1918 20 22 24 26 28 30 32 34 36 38 YEAR

1 790 = —
h—
1785 S b‘\/ =
— A
e
1780 1 —
FEET '



© CENTRAL BlG Sioux BAsIN -

(LAKE KAMPESKA AND LAKE Postaff)

LAKE KAMPESKA. AN EXCELLENT RECORD .OF THE FLUCTUAT!ON
OF LAKE KAMPESKA” IS AVAILABLE FROM THE YEAR 1927.. THis
LAKE SUPPLIED THE WATER FOR THE CITY OF WATERTOWN UNTlL
IT BECAME SO LOW THAT 1TS WATER WAS NOT USEABLE. FOR THIS
REASON THE CITY OF WATERTOWN HAS KEPT A GAUGING STATION
AT THE LAKE AND A MONTHLY RECORD |S COMPLETE SINCE 1927,
IT 1S INTERESTING TO NOTE THAT THE LAKE HAS NOT GONE DRY
EITHER DURING THE RECENT DROUGHT OR IN THE DROUGHT OF
1894, ALTHOUGH |TS SISTER LAKE A FEW MILES TO THE SOUTH,
LAKE PEL1CAN, WAS DRY AND |T WAS POSSIBLE TO DRIVE WAGONS
ACROSS |TS BOTTOM.

THE FOLLOWING GRAPH 1S A COPY OF THE ONE MADE BY THE
CITY ENGINEER AND [S PARTICULARLY INTERESTING SINCE IT
SHOWS THE DETAILS OF WATER FLUCTUATION FROM MONTH TO MONTH,
|T PROBABLY GIVES A BETTER PICTURE OF THE MINOR FLUCTUATIONS

OF THESE LAKES THAN DO THE 'SEM]-ANNUAL RECORDS WHICH HAVE
BEEN KEPT FOR MOST OF THEM,

ALTHOUGH VARIATIONS WOULD NOT BE EXACTIY THE SAME
ON ALL LAKES, THE GENERAL LOW POINT IN DECEMBER OR JANUARY
WOULD DOUBTLESS HOLD. DROPS FOR JULY AND AUGUST WITH A
LITTLE COMEBACK IN THE FALL ARE ESPECIALLY NOTICEABLE

12
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WATER LEVEL FLUCTUATIONS [N LAKE KAMPESKA

_ FReM RecorRDS FURNISHED BY THE
SEA LEVEL

ELEVATION
IN FEET
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LAKE POINSETIT IN THE SOUTHERN PART OF HAMLIN COUNTY, SOME
20 MILES SOUTH OF LAKE KAMPESKA, 1S A VERY LARGE SHALLOW SHEET
OF WATER, [N FACT IT COVERS HALF A TOWNSH{P, EVAPORATION
LOSSES FROM THIS LAKE ARE VERY LARGE AND PROBABLY KEEP ITS SUR~-
FACE BELOW THE LEVEL OF THE WATER TABLE N THE SURROUNDING
COUNTRY MUCH OF THE TIME. THE WIDE MUD FLAT WHICH HAS SURROUNDED
THIS LAKE DURING THIS DROUGHT ATTESTS TO THIS FACT. IN SPITE
OF ITS AREA AND SHALLOWNESS, HOWEVER, THE FLUGCTUATIONS OF THIS
LAKE SEEM TO CORRESPOND FAIRLY WELL TO THOSE OF THE OTHER LAKES
WH!CH ARE DESCRIBED. ‘

THE SHORES ARE VERY FLAT AND SANDY AND GOOD LOCATIONS FOR
BENCH MARKS ARE NOT AVA!LABLE ALONG THE HIGHWAY. THE ELEVA-
TIONS, THEREFORE, WHICH WILL BE RECORDED WERE TAKEN FROM A CROSS
CUT OUT ON TOR OF THE SOUTHWEST RAIL OF A' CONCRETE BRIDGE ON
THE NORTH END OF THE LAKE. THIS 1S KNOWN AS STONE BRIDGE AND
CROSSES THE WATER~-WAY CONNECTING THE MAIN BODY OF LAKE POINSETT
WITH A LITTLE SLOUGH NORTH OF 1T KNOWN AS DRY LAKE,

|AKE POINSETT NEVER HAS BEEN DRY BUT THE NORTHERN SLOUGH
WAS DRY IN THE 1890's. ONE FARMER GOT HI% START BY RAISING
CROPS ON THE BOTTOM OF THE SLOUGH. RECORDS HAVE BEEN KEPT OF
POINSETT stncE 1935: :

0CcT. 1935-=mmmmmmamm -81.5 (LAKE SHORE % MILE
AWAY, BUT DITCH DIG-
GING I THE CHANNEL
EXPOSED THE TABLE imM=-
MED]ATELY SOUTH OF THE

BR IDGE)
AV [T A —— 76.2
MaY  1937-==mmmmmems 81.25
O0CT. 1937==~=mmmmnnm 80. 1
JUNE 1938---ememmeem -81.9
Oct. 1938~--~=~~===-=80.95
1920 22 24 26 28 30 32 34 36 38 YEAR
85 H
\\ \\’ A
80 L\ _
« b / -
7
75 1
FeeT ! B ;
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SoutH Big' 'Sioux BASIN

(LAKE MADISsON AND WALL LAKE)

LAKE MADISON. ‘PRCMINENT LAKES ARE NOT AS COMMON [N THE
SOUTHERN B1G SloOUX BASIN:-AS FARTHER NORTH., THE TWO'LAKES WHOSE
LEVELS HAVE BEEN MEASURED, HOWEVER, ARE [MPORTANT .BECAUSE OF
THEIR S1ZE AND LOCATION, ’

LAKE MAD!SON HAS BEEN MUCH USED AS A RESORT AND IT WAS
WI!TH GREAT REGRET THAT PEOPLE SAW [T GO ENTIRELY DRY DURING THE
LAST DROUGHT, |T WAS IN A LONG GRAVEL CHANNEL CONNECTING LAKE
HERMAN W{TH THE BIG S10UX DRAINAGE SYSTEM. IT IS, THEREFORE,
“SUBJECT TO GREATER SEEPAGE LOSSES THAN LAKES WITH CLAY BASINS
WHICH SURROUND 1T, THE LEVEL OF THE WATER IN THIS LAKE, HOwW=-
EVER, SHOULD SHOW INDICATIONS OF THE FLUCTUATION OF THE SURROUND=~
ING GROUND WATER TABLE SINCE THE LAKE WOULD FILL BY INFLOW FROM
THE GRAVELS AS RAPIDLY WHEN THE WATER TABLE [S RAISED, AS IT
WILL DRAIN FROM SEEPAGE THROUGH [T WHEN THE WATER TABLE LOWERS,
A FURTHER SIGNIFICANCE “OF THIS LAKE IS THAT IT IS IN THE SAME
CHANNEL WHICH FURNISHES ‘THE: WATER SUPPLY FOR THE CITY oF MADISON
AND‘ANY LOWERING OF THE LAKE LEVELS MEANS A CONSEQUENT DRAINAGE
OF THE WATER STORED IN GRAVELS FROM WHICH THE CITY DRAWS TS
SUPPLY,

THE LEVELS ARE MEASURED FROM A BENCH AT THE EAST END OF
THE LAKE IN SMiTH'S PARK. THIS BENCH IS A CROSS CHISELED ON
THE CONCRETE PUMP PLATFORM |N FRONT OF THE RESIDENTS. [T HAS
NOT BEEN POSSIBLE TO REDUCE THESE TO SEA LEVEL AND THEREFORE
THE DATUM USED IS THE BENCH MARK WHICH S ASSUMED AT |00 FEET,

THERE 1S A DISPUTE AMONG LOCAL PEOPLE AS TO WHETHER LAKE
MADISON WAS ENTIRELY DRY IN THE DROUGHT oF |893., SOME CONTEND
THAT THERE WERE STIiLL SMALL PONDS IN THE MIDDLE OF THE LAKE
AT THE EASTERN END DURING THE WORST OF THE DROUGHT. WHATEVER
MAY HAVE BEEN THE CONDITION THEN, IT !S CERTAIN THAT IT HAS
GONE DRY DURING THE LAST DROUGHT. DURING THE SUMMER OF {935
THERE WAS A SMALL LAKE AT THE EASTERN END, BUT BY OCTOBER IT-

WAS ENTIRELY DRY. ACTUAL MEASUREMENTS BEGAN THE NEXT SPRING,
JUNE, 1936 AND THE FOLLOWING RECORD HAS BEEN OBTAINED:
JUNE [936==—mmemmmmmms 87.2 (IF THE BENCH MARK AND
STORE REPRESENTED THE
HIGHEST BEACH MARK, 13
FEET OF WATER HAD DiS~-
APPEARED)
Nov. 1936~===c=memeen 84 orR 85 (ABSOLUTELY DRY=-
: CRACKS IN THE DEEPEST
PART SHOWED MUD, BUT NO
WATER AT LEAST 8" BELOW
THE BOTTOM.)

May 1937-=cmmmmmeeae 87.5
Nove [937-w=mmmemceea- 86, |
JUNE [938Be=emmmmmemen 86.7

Oct. 1938~==-~ TZL'-'"""-85;7



20 22 24 26 28 30 32 34 36 38 YEAR

80~ F— ; ~ .
FEET.: 4 ] T — i

WarLt LAKE 1S IN MINNEHAHA COUNTY!' ABOUT 12 MILES-EAST OF .
Sjoux FALLS AND 27 MILES SOUTH OF LAKE MADISON. [T<1%%A KETTLE
LAKE SURROUNDED BY CLAY HILLS AND THEREFORE NOT SUBJECT TO THE
RAP|D CHANGE BY SEEPAGE WHICH |S CHARACTERISTIC OF LAKE MADISON
THE LEVELS ARE REFERRED TO A BENCH MARK WHICH IS AN X CARVED

IN A BOULDER USED AS THE NORTHWEST PlLLAR OF THE DANCE HALL ON
THE SOUTH SHORE OF THE LAKE.

THE OWNER OF THE LAKE REPORTS THAT [T WAS DRY N [876.
HE WAS ONLY FOUR YEARS OLD AT THE TIME BUT LATER HE FOUND AN
OLD BOAT WHICH OLD TIMERS SAID WAS LEFT ON THE FLOOR OF THE
LAKE IN '76. AUTHENTIC RECORDS HAVE BEEN KEPT SINCE |936,
THESE ARE INTERESTING IN THAT THE LEVELS WERE LOWER {N 1937
THAN_ PREVIOUSLY WHILE MOST OF THE LAKES RECORDED AN |NCREASE
BETWEEN [936 AND l937._'THs“F0LLow1NP IS THE RECORDZ

1936 MAY~==emmcmaaa= 87.6 FEET
19.)6 NOVn-"-"-‘ ------ 87 2
1937 MAY~==c=ceu-===-88,35

1937 NOoV,==m=m=m~===86,4
{938 JUNE-==mewma-==88,2

20 22 24, 26 28 30 32 34 3k 38 Year

90

85

80 ] —
YEAR ¢ e i




QUTSIDE THE Bla Stoux-Basin

- Lake ANDES, IN CHARLES Mix COUNTY, 1S WEST OF THE BIG Sioux
BASIN AND IN A REGION WHICH HAS BEEN SEVERELY TRIED BY RECENT
DROUGHTS.

|T LIES IN A GRAVEL CHANNEL AND IS THEREFORE VERY SENSITIVE
TO FLUCTUATION IN GROUND WATER LEVEL. |TS LARGE SURFACE HOWEVER,
ALLOWS RAPID EVAPORATION WHICH DOUBTLESS KEEPS THE LAKE LEVEL
SILIGHTLY BELOW THE GROUND WATER LEVEL ESPECIALLY DURING THE HOT
WINDY MONTHS OF THE SUMMER. FOLLOWI|NG THE DROUGHT OF {894 THREE
LARGE ARTESIAN WELLS WERE DRILLED ABOUT THE LAKE AND POPULAR
REPORT HAD |T THAT THESE WELLS SUPPLIED THE LAKE WITH WATER. IT
IS INTERESTING TO NOTE THAT DURING THE RECENT DROUGHT THEY PLAY=-
ED A VERY SMALL PART IN SUPPLYING THE LAKE WATER.

~ A NEWSPAPER ARTICLE DATED AuGUST, 1934 STATESY *

"ARMOUR, S. DAK. LAKE ANDES, ONE OF THE LARGEST
WATERS OF THIS COMMUNITY, [S AT THE LOWEST EBB S|NCE
1894 AND AT THAT TIME WAS COMPLETELY DRY.— AN ARTESIAN
WELL IN THE NORTH END [S FLOWING FREELY, AND WATER
'SPREADING FANWISE ON A MUD FLAT IS EVAPORATED BEFORE
"REACHING THE LAKE. TwO WELLS AT STONEY POINT AND THE
SQUTHEAST SECTION OF THE LAKE ARE INACTIVE,"

THE ARTESIAN WELLS AT THE SOUTHERN CORNER OF THE LAKE
AS WELL AS THE ONE AT THE NORTH END FURNISHED ONLY SMALL PUD-
DLES OF WATER IN FRONT OF THEM DURING THE DRY TIMES.

A BENCH MARK WAS SET ON THE CONCRETE WALL BACK OF THE
SWIMMING POOL AT REST HAVEN AND CONSISTS' OF A CROSS AT THE
BASE OF A COBBLESTONE P1LLAR AT THE WEST END., THE FOLLOWING
ARE RECORDS KEPT OF THE LAKE:

JUNE 1935-——-mcmmmee 87.0

NOV. 1935-mmmmmmmmeme 85.3
MY 1936------------87.3
0CT. 1926-mmmmmmmmmnn87.8
JUNE [937--====-- -===86,4
SEF’T. |937-*-—7--f-7-~84. |
MARCH 1938~ =t mmm2==80. 3
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SUMMARY OF FLUCTUATION OF LAKE LEVELS

ALL THESE LAKES ON WHICH OBSERVATIONS HAVE BEEN CARRIED
SHOW A MARKED SEASONAL FLUCTUATION, THIS [S, OF COURSE, TO
BE EXPECTED, ESPECIALLY IN YEARS WHEN AMPLE SPRING PRECIPITA-~
TION 1S FOLLOWED BY A HOT SUMMER W|TH ITS HIGH WIND WHICH DRIES
MUCH OF THE WATER OUT OF THE SOIL AS WELL AS FROM THE SURFACE
OF THE LAKES AND SWAMPS, THEREBY REDUCING THE HIGH WATER LEVEL
IN THE LAKES! VICINITY. THE LOW POINT REACHED IN EARLY WINTER,
DECEMBER OR JANUARY; AS SHOWN BY THE LAKE KAMPESKA GRAPH AND
CHECKED BY THE REPORTS OF RESIDENTS ALONG THE SHORES OF OTHER
LAKES INDICATES THE SETTLING OF THE LAKE TO THE LOWEST POSSIBLE
LEVEL OF GROUND WATER SEEPAGE. THE EFFECT OF SURFACE WATERS
FLOWING LNTO THESE LAKES HAS NOT BEEN CLOSELY STUDIED. APPARENT=
LY IT 1S SLIGHT, HOWEVER, SINCE NOT|CEABLE CHANGES IN LAKE LEVELS
ARE NOT RECORDED UNLESS PRECIP|TATION HAS BEEN VERY GENERAL AND
IN LARGE QUANTITIES. THUS |T WOULD SEEM THAT THERE IS A GHANGE
IN WATER LEVELS IN THE VICINITY OF THE LAKE 'AMOUNT ING TO ABOUT
ONE TO THREE FEET PER YEAR DEPENDING UPON’ |HE SPRING PRECIP[TA-
TION.

NEARLY ALL THESE LAKES WERE REPORTED AS BEJNG AT THEIR LOW=
EST LEVELS ABOUT 1893 orR {894 AND AT THE!R HIGHEST LEVELS BETWEEN
1918 AND 1920. SINCE THAT TIME THERE HAS BEEN A LOSS OF |5 OR
|6 FEET OF WATER IN MOST OF THE LAKES MEASURED. TH!S REPRESENTS
APPROX [MATELY THE FALL OF THE GROUND WATER TABLE DURING THE RECENT
DROUTH.

THE RECORDS IINDICATE THAT THE WATER TABLE REACHED |TS LOWEST
LEVELS BETWEEN [934 AnD 1936. SINCE THEN A TURN FOR THE BETTER
HAS SET IN. IN MANY LAKES THERE HAS BEEN LITTLE RISE BUT THE
DOWNWARD TREND HAS STOPPED. THIS WAS ESPECIALLY NOTED I[N THE
SOUTHERN AND WESTERN REGIONS REPRESENTED BY WALL LAKE AND LAKE
ANDES. THE LAKES OF THE ‘BlG Sloux BASIN, HOWEVER, INDICATE A
GENERAL RISE AVERAGING ABOUT THREE OR FOUR FEET. INDIVIDUAL LAKES
VARY GREATLY IN THE AMOUNT OF RECOVERY EVEN IN THiS REGION, HOW=-
EVERs, LAKE KAMPESKA MADE A GAIN OF NEARLY |0 FEeT, BLUE DoG FIVE
FEET AND PICKEREL E|GHT FEET. THESE LAKES SETTLED BACK A FEW FEET
FROM THESE HIGH POINTS BUT THE LITTLE LOSS LEFT THEM HIGH ABOVE
THEIR LOW WATER LEVELS., OTHERS WERE NOT SO FORTUNATE. ENEMY Swim
GAINED ABOUT FOUR FEET AND SETTLED BACK A FOOT AND A HALF LEAVING
IT BUT TWO FEET ABOVE |TS LOW WATER LEVEL. OCLEAR LAKE GAINED"
THREE FEET ONLY TO SETTLE BACK TO A POINT A FOOT HIGHER THAN ITS
Low LEVEL. LAKE RoY MADE A MAXIMUM GAJN OF ONLY A FOOT SINCE
{936 AND THEN SETTLED BACK TILL ITS LEVEL THIS YEAR IS A FOOT BE-
Low THAT oF 1936, AND MINNEWASTA HAS GONE ENTIRELY DRY.

THE REASON FOR THESE DIFFERENCES LIES IN THE LOCAL GEOLOGI|-
CAL CONDITIONS LARGELY DEPENDANT ON THE TYPE AND POROSI|TY OF THE
FEEDING AND SEEPAGE AREAS SURROUNDING EACH LAKE. APPARENTLY THESE
HAVE A GREAT DEAL TO DO W!TH THE CONTROL. OF THE WATER TABLE [N
THEIR VICINITY, IN SPITE OF LOCAL SETBACKS, HOWEVER, THE LAKE
LEVELS AS A WHOLE PRESENT A PJCTURE OF A GENERALLY RIZINS WATER
TABLE |7



FLUCTUATION OF WELL LEVELS |

FOR CONVEN!ENCE IN DESCRIBING THE WELLS ON; WHICH OBSERVA='
TIONS HAVE BEEN KEPT THEY ARE DIVIDED INTO FOURqGROUPS°
, ovbe WELLS IN THE EXTREME. SOUTHEASTERN“PART
- OF THE STATE IN YANKTON, UNnioN, AND CLAY .COUNTIES.
-, 2.. WELLS IN THE SOUTHERN BiG SIOUX‘QASIN
IN MENNEHAHA AND MooDY COUNTIES. ;
- = 3. WeLLs IN Bon Homme COUNTY.

~ 4. WELLS. IN THE VIGINITY OF HuRON . IN BEADLE
o COUNTY; : o

] 5

~%'_u

THE WELLS lN THE FlRST GROUP HAVE BEEN READ RATHER FRE=
QUENTLY SINCE THEY -ARE CLOSE TO THE SURVEY OFFICE. RECORDS
ON OTHER WELLS, HOWEVER, HAD TO BE TAKEN AS OPPORTUNI|TY OFFER-~
ED- AND, THEREFORE,-THEIR RECORDS LACK DETAIL. THE WELLS IN
GROUP No. 4, THOSE ABOUT HURON, WERE F{RST MEASURED BY MR.
MorRIS E. KIRBY FROM THE U. S. ARMY ENGINEER'S OFFICE AT

OMAHA, WHO MADE A STUDY OF THE SHALLOW WATER SUPPLY FOR THE
C1TY OF HURON.

INDEX MAP OF A
EASTERN SouTH DAKOTA e

..............
----------------

........................

, WELLS RECORDED INDICATED
BY CIRCLES.

NUMBERS CORRESPOND TO WELL
NUMBERS USED IN THE TEXT.




GTeen o o “GROUP |
(YANKTON TURNER AND UN1iON COUNTlEs)

OF THE SEVEN WELLS, THREE ARE IN YANKTON, ONE IN TURNER,
AND TWO ARE IN UNtoN CoOunTy.

WerLr No. il (NNZ, NVE, Sec. 11, T93 N, R 54 W) THIS WELL
IS IN THE CEMETERY NEAR GAYViLLE, YANKTON CounNTyY. THE FoOLLOW-
ING FIGURES GIVE THE NUMBER- OF FEET FROM THE MEASURING POINT
TO THE TOP OF THE WATER.. THE FLUCTUATION OF THE GROUND WATER
LEVEL, THEREFORE, S JUST THE OPPOSITE OF THE F|GURES GIVEN,
THE LOWER FIGURES REPRESENTING THE HIGHER WATER LEVELS.

THE DEPTH TO THE WATER WAS MEASURED FROM A POINT ON THE
TOP OF THE WELL PLATFORM WHICH 15.0‘2 FEET ABOVE THE SURFACE
OF THE GROUND,

AuG, 1936-~m=cemmwn {7.2 _DEPTH TO WATER
MAY  1937=wimammeu- 17.16
APR, 1937w~cmmmcen 16.9
0CT. 1937==fmmmmeen 16.7
Nove 1937-==ceamea- {6.79
JAN, 1938-=aececauaa 17.73
JUNE 1938-===-muuun 16.19
OCT: 1938-cmmmm e |5.77
1936 1937 1938

14

16 ‘gA -

[ 1= —

FeeT L |

WeLL No. 2 IS FOUR MILES NORTH OF YANKTON, YANKTON COUNTY,
AT THE YANKTON GOLF AND COUNTRY CLUB NEAR THE BOTTOM OF A
SHARP RAVINE,

THE MEASURING POINT |S THE TOP EDGE OF THE WELL PLATFORM
0.5 FEET ABOVE THE SURFACE OF THE GROUND,

AuGg. 1936~=mmemaaa= 18.83 DEPTH TO WATER
May [1937-me—mmmmem 15.6
JUNE [937~mmcmnmman 15.48
0cT. 1937-=cmcmeaa 15.75
JaN, 1938-~cmemmee- 16,44
JUNE 1938~-ccmaue- 14,3
0CcT. 1938==cccamuua 15.59
1936 "1937 1938
1

4 i N

]6 H 4 ¢// B
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Werr No. 5 1s oN THE J. J. DOLAN FARM ONE MILE SOUTH OF
JUNCTION OF 77 AND 46, IN UNioN county. (NWE, NV Sec. 8,
T 95 N, R 50 W) THE DEPTHS TO WATER WERE MEASURED FROM THE
TOP EDGE OF THE TILE WHICH FORMS THE TOP OF THE WELL CURBING.

THE COMPILED FIGURES ARE AS FOLLOWS:

AuG, 1936=~-c-eec-nn [0.81 DeEPTH TO WATER
MAR. 1937==mmemneen 12.33 = .
JUNE  1937=-ncmeenme 6.73
OcT. 1937-=-mcmeme- 9.37
JAN.  1938~mmmmmmeae 10.28
JUNE  1938-~=-=-a-=-- 6,66
Oct.  1938====uuacee 7.26
1936 1937 1938
6 - 1 Z
8 /\\\ , )//
AN AN
10 - / '
Feer 12 : ‘ S

Wert No. 6 1S ON THE MiKe Manning FARM (W%, SEZ, Sec. 18,
T 93 N, R50 W), THE DEPTHS TO THE WATER WERE MEASURED FROM

BELOW THE TOP EDGE OF THE FIRST BOARD ON THE NORTH S|DE, WHICH
1S ONE FOOT ABOVE THE SURFACE.

AuG, |9364 --------- {0.97 DEPTH TO WATER
MAR. 1937==cecncme- 2,71
JUNE  1937-=mameeaa 3.0
OcTs 1937w-ccamuee- 5.63
"JAN, [938ecammacaaa 7.23
JUNE  1938-=--cmeeem 4.48
OcT. 1938-cmmmmnea 4,37
1936 - 1937 1938 :
- f.
4 : '/ \‘ AN e e
6 i B
8 i/ ]
Feer 10 : {7/. 3 ! iA il
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Wert No. 22 1S THREE MILES SOUTH OF PARKER IN TURNER
COUNTY. (NEZ. oF NEZ Sec. 29, T 99 N, R.53 W) . IT:1s IN AN
OPEN F1ELD A HUNDRED FEET WEST OF HIGHWAY No. 19, IN THE
BOTTOM OF A SMALL DRAW.

THE MEASURING POINT 1S THE TOP OF THE WELL PLATFORM,
ONE AND ONE HALF FEET ABOVE THE SURFACE OF THE GROUND.

THE FOLLOWING ARE THE COMPILED FIGURES®

AuG., 1936--=--=--== 9,36 DEPTH TO WATER
MaR.  1937----mmmmmm 6.35
Dec. 1937---=-cue--- 7.67
Fes. 1938----=-mm-m- 9.65
JUNE  1938----nuoema 7.15
OcT. 1938-------m-- 8.3
1936 1937 1938
6 !
8 H I A i
- o
10
Feet |

WELL No. 3 IS FOUR OR FIVE MILES WEST OF |RENE AND THE
COUNTY LINE, IN YANKTON COUNTY.

THE MEASURING POINT IS THE TOF OF A SIX INCH PLANK IN THE
WEST SIDE OF THE WELL AND IS |.5 FEET ABOVE THE GROUND.

THE FOLLOWING FJ]GURES INDICATE THE FLUGTUATION:

AuG.,  1936~=-======-"9,69 DEPTH TO WATER
May |937~mmmmmmm= 6,34
JUNE  1937====ecmee 6.73
Oct. 1937-=-mceemme 8.47
JAN. 1938-=ccccmmme 9.64
JUNE  1938---camceuo 5.6
OcT.e 1938----=----- 5.98
1936 1937 1938
8 / '\ » f/ ]
e 4/
10
FeeT
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WELL No. 4 1S ONE MILE EAST oF ]RENE, ON THE J. H.
SHAW FARM (G0, SW% Sec. 32, T 96 N, R 53 W), TURNER COUNTY.
THE MEASURING POINT |S THE TOP OF THE 4 X 4 MAKING THE FRAME
FOR THE FLOORING OF THE WELL PLATFORM, ABOUT FOUR INCHES
ABOVE THE GROUND SURFACE. .

THE FOLLOWING FIGURES IND|CATE THE FLUCTUATIONS:

AUG. .1936=mmmmmmmm- {0.99 DEPTH TO WATER
MAY  .1937=m=mmmmmm- 8.61
JUNE 1937 ~o—emcmae— 6.8
Oct. 1937-~--neeu-- 8.46
JAN.,  1938-=--===---- 0,88
JUNE  [938-~-mmmem=-= 7,58
Oct. 1938-=-===me-- 8.39
1936 1937 1938 .

2 ' ' o i

4 -—

6 A

8+ I S N P

L~
lO | /,/"' i / -
FEeT | ’ I _

22



L (MOODY AND'MINNEHAHA COUNT |ES)

TWO WELLS IN NbODY AND ONE [N MINNEHAHA COUNTY MAKE UP
THIS GROUP,

WeELL No. 19 1S ONE AND ONE HALF MILES WEST OF COLEMAN,
ON THE CARL B. JENSEN FARM, IN Moopy county. (SEF, SE Sec.
16, T 106 N, R 50 W). MEASUREMENTS WERE TAKEN FROM THE TOP
OF THE TPPERMOST UPRIGHT BOARD [N THE WELL, ONE FOOT ABOVE THE
SURFACE OF THE GROUND., S

THE FOLLOWING FIGURES INDICATE THE FLUCTUATIONS:

AUG, 1936==-=-=====37,45 DEPTH TO WATER
May  1937-==---"-- 36.22
0cT. 1937=-=cmemue- 38.4
JuNe  1938---------- 35,69
1936 1937 1938
34 Attt ,‘\ .
36 | : TN ; A P ;
38 I A

FEET R T

WeLL No. 20 1s IN Mooby county. (SE%, SES Sec. 33,
T 106 N R 49 W) THE MEASUREMENTS WERE TAKEN FROM THE BOTTOM

EDGE OF THE PUMP AND iS |.8 FEET ABOVE THE SURFACE OF THE
GROUND,

THE FOLLOWING FIGURES INDICATE THE FLUCTUATIONS:

Aug, 1936----=--=-- 6.55 DzPTH TO WATER
May [O37 === mmem 2.18
JUNE  1938m==mmmeeee 4.4
1936 1937 1938
2 | = -4
4 7 1 Qj
. N
FEeT | | mj
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WeLp No. 21 1s cALLED THE WALL:LAKE WELL BECAUSE

IS JUST NORTH OF THIS LAKE

IN MINNEHAHA COUNTY,

IT

IS LOCATED

BEHIND THE MID WEST OlL STATION ON THE WM. KILLEANEY FARM ON

THE SOUTH SIDE OF HIGHWAY No.

N, R 51 W)

16, (W, N¥E, Sec. 27, T. 101

THE MEASURING POINT 1S THE TOP OF THE WELL PLATFORM 0.5
FEET ABOVE THE .GROUND SURFACE. '

THE FOLLOWING-#IGURES.INDICATE THE GROUND WATER LEVELS:

10

|2
FEeT

AuUG.
MAR.,
OcT.,
JUNE

— e . Gap = . ——

1938

1936

1937

L et
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Group 111

(BonnE Homme COUNTY)

" WeLL No. 7 1s oN THE T. DUOVIC FARM ONE HALF A MILE WEST

OF TABOR.,

(Sec. 14, T 94 N, R 58 W)

DEPTHS ARE MEASURED AT THE SOUTH S'IDE OF THE. WELL'%ROM

THE~ TOP OF THE STOVE CAS1ING,

GROUND. o

THE RECORD 1S AS FOLLOWS:

la 5 FEET ABOVE THE’ SURFACE OF THE

! i

DEPTH TO WATER

AUG. 1936
APR,: 1937=-=-tizis 31,87
JUNE '4937~-~----___30;53. )
SEPT. 1937-=zm-mmzzt 32,53
Nov. 1937---meeeun- 32,5
FeB. 1938---------- 30.8
MARCH - 1938=~=mmmemem 31,3
APR. I938—------__~,3Q,’82
Y e ST
SRR AT AT Dot
1936 1937 1938
28 —— 1 -
3@_‘ . ” {:,: L . bt ey
32+ IR AR ~
34 4—+—r— SIS
FEeT -
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Group- 1V
(BEADLE COUNTY)

THERE ARE"- FIVE WELLS 1N THIS GROUP LYING A SHORT DISTANGCE
SOUTHWEST OF HURON, IN BEADLE GCOUNTY.

WeLt No. 1l LIES 5.5 MILES SOUTH AND A HALF MILE WEST
of Huron. (5E%, SW&, Sec, 36, T {10 N, R 62 W). THE MEASUR-

ING POINT [S THE TOQP OF THE WELL PLATFORM |.4 FEET ABOVE THE
GROUND.

THE FOLLOWING FIGURES lNDlCAfE THE FLUCTUATIONS:

AUG.  ]936=mmmmmmmem 28.87 DEPTH TO WATER
Dec., 1937-=-=cmme-- 27 .4
FEB., 1938----mmam-m 27.8
1936 1937 1938
26 il ‘
28 —+ r e
i
30
FEET ]

WELL No. 12 1S ON AN ABANDONED FARM ONE AND A HALF
MILES WEST AND ONE MILE SOUTH OF HIGHWAY No. It. (SE%, SEX
Sec. 3, T I09 N, R 62 W)

THE DEPTHS WERE MEASURED FROM THE TOP OF THE TILE CAS8ING
| «3 FEET ABOVE THE GROUND., THE RECORDS ARE AS FOLLOWS?

APR., 1935--=~-cumnm 30.64 DEPTH TO WATER
AuG, [936=~===meemm 29.81 '
DEC. 1937-=omemema- 28.89
FEB., 1938---co-eme- 29.46
1936 1937 1938
26 1
28 -
304 - -
FaeET T
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Werl No. 13 1S ONE MILE EAST AND % MILE SOUTH OF No. 12
ON THE HILDUR ERickSON FARM, (SEL,NEL, Sec. 9, T 109 N, R 62 W),

DEPTHS MEASURED FROM THE TOP OF THE TILE CASING,

.3 FEET

ABOVE THE GROUND SURFACE GAVE THE FOLLOWI|NGS

APR.,

Aue,

FEE

24
26

28

30
T

Dec.
FEB.

1935

1936

1937

1938

I

i

i

SEs=sEE

I

Wert No. 14 1s ON THE ELLA JOHNSON FARM, THREE MILES
EAST OF No. 12, AND ABOUT TWO MILES EAST ofF WeLL No. 13,
(NEL, NE4, SecTion 7, T 109 N, R 62 W).

THE MEASUREMENTS WERE MADE FROM THE TOP OF THE WELL
PLATFORM BUT A FEW INCHES ABOVE, THE GROUND.

30 -

32
34
36

38
FEET

APR, 1935mcccccaca- 35.83 DEPTH TO WATER

AUG, 1936==—mmmmea- 39.16

DEC. 1937=-a—mcmmmem 30.85

FEB, 1938=-cmcauaa- 30.75

1935 1936 1937 1938

: e
/ ]
7

. ﬁ /
i A -
- | t
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Werl No. 15 .1s THE MOST WESTERLY WELL OF THE GROUP.

[T IS LOCATED ON THE NELS CHRISTENSEN FARM, (NEXS Sec.ix}ﬁy;
T I09 N, R62 W),

DEPTHS WERE MEASURED FROM THE TOP OF THE FLOORING OF - THE- - -
WELL PLATFORM, ONE FOOT ABOVE THE GROUND.,.

APR, 1935~cacacaa—- 23.47 DEPTH TO WATER
AuGc., 1936-===mmmeaa 23.91
DEC., [937=—mmeceaa- 24,32

1935 1936 1937 1938

204
224 1]
24— 1. ]
26 i

28 : i ERRT-Ta
FEET | .
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SumMMARY OF WeLlL WATER FLUCTUATIONS

IN SOUTHEASTERN SOUTH DAKOTA THE GROUND WATER ROSE FROM

ONE TO SIX FEET DURING THE ONE YEAR PERIOD OF AugcusTt, 1936
To AucusT, 1937,

THE TWO WELLS IN Mooby AND MINNEHAHA COUNTIES SHOW A
TENDENCY FOR A SLIGHT FALL OF THE GROUND WATER TABLE.

WeLL No. 7 InNn Bon HOMME COUNTY SHOWS A FALL OF ABOUT
HALF A FOOT FROM THE SPRING OF 1937 To THE SPRING OF [938.

THE WATER TABLE IN THE HURON DISTRICT SHOWS ONLY SLIGHT
SEASONAL FLUCTUATIONS—=-AS FOUR OF THE WELLS VARY ONLY ONE OR
TWO FEET IN 3% YEARS, ONE WELL SHOWS A DECIDED RISEEZ TWO
WELLS, A SLIGHT RISE, AND TWO WELLS A SLIGHT DECREASE.
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