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ERRATA

Second paragraph, line 11, "10% feet" not "39 feet".

Under Test Hole 3, 74-79, " (small artesian flow
at 74-76 ft.)" not "(small artesian flow)".

Under right headings:  "Depth not "Depth" .
(feet)"

Second naragraph, line 7, "diopside" not"diopide".

. Third »aragraph, line 4, "diopside"” rot "siopside",

Under 70 feet, lire 6, "vi*rain” not "vitrin”,

¥ell No. 7, Depth to ater {feet), "6.0R" not "y.OR".



wATER SUPPLY FCxk THE CITY COF EUREKA

INTRODUCT iCIN

Purpcse cf Repncrt

This report contains the results ¢f 2 special inves-
tigation by the State Geclcgical Survey in and around the
City of Eureka (fig. 1), in crcer t¢ ascertain the possible
existence, adequacy and pcrmancnce ¢f a shallow water
supply for that city,

Water Prchlem

The present city well in Eurcka was cdrillec in 1923
to a depth of abcut 2400 feet, The well prccuces water
high in mineral content, and flows at a rote of 85 .gallons
per minute., Because of the extreme harcdness and the
excessive concentraticns of calcium, magnesium ancd iron,
the city established 2 wotcr-treatment plant in 1946.
However, because of high operating costs and inconvenience
in maintaining the trcatment plant, ancd because the city
feels that naturally pure water woulc be mcere cesirable
than artificially purified water, the City Ccuncil is 1in
favor ¢f a shallow water supply similar in quality to
that at the G. Mehlhoff farm, three milcs scutheast of
Eureka (sec, 24, T, 126 N., R, 73 W,). Alsc, because the
present well is 35 years old there is the factor of
inadequate water supply from it in the future, .

Previous Investintion

In the f2ll of 1953 R, E., Curtiss o¢f the State Geolug-
ical Survey concducte¢ a three-cday stucy of the shallow
water pctentialities in the same area as that ccvered by
this report, Curtiss mappecd the areal gecliogy anc macde
an inventcry cf farm wells in T. 1249 N. He suygested an
aguifer bcunded on the west by Pfeiffer's spring (sec. 17),
‘on the east by G. kiehlhcff's flowing well, on the north
by Heib's flowing well in Furecka, c¢n the scuth by
Eisman's spring,

Present Investigaticn

Ten cays were spent in the field early in September
of 1658. Gecophysicist Dan Lum anc¢ assistant Robert Benson,
driller Richard Von Heldt and assistant Philip Lidel, and
geolcgical assistant Harclcd Wcng helped the writer gather
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data pertinent to the problem., Keconnaissence geologic
mapping was done on air photo index sheets. Electrical
resistivity surveys were mace to¢ ai’ iv the detection

of a possiple shallcw ground water 14 A ieep-
mcunted auger cdrill was used to investigate the possible
existence, areal extent and thickncss ¢f a shaliow
aquifer,

Nine test holcs wire drilied in %he arca with the
hope of finding a seand and grovel reserveir which would
supply sufficient water for Eurecka's neccs. The small
number of test holes was necessitnied because of two
factcrs., First, owing tc the lack of knowledge of the
scurce of the flowing wellis, there was a possibility of
getting a "wild'well, which would need to be plugged with
cemeni, (Despite precauticns, two such hcles were drilled
and had tc be plugged.) Thus, the expenditure c¢f both
time and money prchibited a mere complete drilling program,
although much informaticn was gotten thrcugh the limited
driltirg prugram, Second, 1t was important to finish the
work as rapidly as possible, because (1), the work was not
part of the regularly schecdule¢d Survey program fer this
pericd anc¢ unnccessary delay ¢f the Eureka werk would
impede the completion of the Survey's summer field
prujects; and (2), the accomplishment cf the work as
rapidly and as completely as poessibie might climinate
the expenditure of additicnal Tuncs beth for the State
and for the City of Eureka,
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GENEZAL GEGLOGY

Glacial ice advanced ¢ver Eastern C.uth Dokota at
he
13

least four times during the t'leistccoenc Epocii. The
surface geclegy in the vicinity of Surcka 1s the result
of the latest, cor Wiscunsin glnciaticvn., As the ice
sheet advanced scuthward, surface materinl was "plowed”
up; some of this was pushed in front cf the 1ice, some
was dragged on the bottom, scme was incorporatec into
the ice, anc scme was rafted alocng cn top. All ¢f the
material was abraded, suvme being grcund as fine as rock
flour, Because the becdrock in Eastern Scuth Dakota was
chiefly shale, a large percenta s ¢f the glacially
deposited material is of clay cnc silt size. The
material carried by the ice was left at its front by the
melting of the ice mass, The dehris thus cepcsited is
known as crift, and is divicdecd into nonstratifiec (till)
anc stratified (cutwash) material, The till cunsists
principally c¢f clay with all sizes ¢f clastic detritus.
The cutwash is made up of washed sancs and gravels with
mincr amcunts of silt and clay, fcrmec presumably by the
washing cf the finer constituents from the till, In the
Eureka area the late Wisconsin till at the surface is
underlain by early Wiscunsin or pre-Wisconsin till, as
shown by ¢rill hole 3 (Sec Appéncix A), Separating the
tills in c¢rill holes 3 and 8 is ¢ fine sand ranging up
to 10 feet thick, which presumably fcrms the "aquifer"
from which the shallow artesian wells cderive their flows.,

Beneath the glacial drift lies the bedrock., It is
nct known with certainty which geclogic formation makes
up the bedrock at Eureka, but it is probazly ricrere
formation, based con surrocunding exposurcs and test
drillings (See Appendix €). Localiy tne Fox Hills
formation overlies the Pierre tc¢ the west,  anc may also
be present in the subsurface at Fureka,

w



HYDROLOGY

The cccurrence of shallow ground water is controlled
3!

by several factors including porosicyi amd permeability?2,
at
g

p,.u

and the areal extent of the woter-boeoring material. The
physical properties ¢f the sidiments arc delermined by
laboratory analyses-auc tic dreal extent by fielc investi-
gation, . L :

In general, coarse-graincd unccasolidated matcreial
is more permecble than fine-grainec material. Porosity,
however, cepencs more on grain shape than c¢n grain size,

In the Eureka arca the wator—bearing formation, as
already mentioned, is a fine sand., Figure 2 and. Appendix
B show the results of the labcratory ana1yses " As seen
in the histograms (fig. 2 D, E), this sand is fine to
medium in size. It is extremely well-sortcd. Thus, this
material has a high porosity because of its ¢prt1ng, but
a rclatlvely low permeability beceuse £ its size. The
significance of permeability is that din ma terials of low
permeability the water can be witadrawn
faster than it is replaced {vechargoed
the recharge is accomplished entire
(only 17.08 inches anaually acccrciny o Figure 3), the
discharge of welis in the Eurcka arca could easily exceed:
the Pecharoe. This iS'especihlly true Curing Cry years.,

awn ({ischarged) much
¢ 2., Ffssumirg that
v by:precipitation
d

3 b”()

-

ermeablllty also influences the rate at which water
can be remived from the aquifiér, Waior is Gischarged
much mcre slowly frem fine-gr-.no¢ soiiments thon from

coarser~grained matericls, This fact is ovident at the
G. Mehlhcofi form well whero tae rate of flcw is about
37.5 gallcns per miavic, T“_s well is reucrted to have
been drilled into grevel. ‘iThe remaining fluwing wells
in the area flow much less than Mehlhoff's because pre-
sumahly these latter .Cerive their supplies from the fine
sanc gnccuntered in crill holes 3 and 8.

Water Table

The water table is the height t¢ which water rises
in the interstices c¢f the uncbnsulldat ec Ceposits and
bedrock. It has an irregular surfcce, Curresponding
rcughly to the surface ¢f the lant., Thus its cCepth

1. Porosity is the amount or percentage of pore space in
a water-bearing material such os sand and ZJravel,

2. Permecability 1is the rate at which fluic can pacs
through the interccnnected pore scaces ¢f a material,
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Table 1,--Size Ccnversicn Chart

Name

Wentworth's
Limits (mm)

@

e et e

Phi Scale
@)

1

( “ 32-54 T IR 5 ‘
| _ 16 32 . ~ 5)8 o -4 B
Pebble B - e
e R S B
-8 | 75 -2
| Granuie‘"— ) [ ) ulé“" ?w _ii ‘}
EZQ"E;‘;JZ}E "'1 2 s o
" Cosrse sand | % s
Mecium \,a:u _ ,1/4;% o _: 60 — *—+2 o
 fine sand | 1/8-1/4 T
g Very fine sand 1/16 1/8 g 230 md
. 1'/55;"1'"/1”6 B w5
 sile gea-izz L | e
| C1126-1/68 | _ i
1/256-1/128 R P
!‘M“ o » “1/5_15. “1‘/.455 ‘ — “ +G o
. Clay R e - — e
‘L - 1/1024-1/512 ) | #10 ‘
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depends on the topography of the lancd., The map (Flate 1)
shows by ccntcurs the water table surface in the Eureka
area, In gencral the water table slopcs frum east to west,
with a lcw area s.uthwest ¢f Eureka, and then apparently
rises towarcd the west again., This prcbably incicates con-
fcrmance to the tepography or pessibly incCicates a source
of pressure ¢or "heac" for the shallow artesian flows in

the moraine (ridge of glacial drift) at Eureka, In general
the flowing wells are confinec to the area enclcsed by lcower
contours, G, Mehlhoff's well is an exception to this
pcssibly because ¢f its proximity to the mcraine east of
the farm, or possibly because c¢cf the couarser material from
which the water 1is derivec,.

Because the trend of the flowing wells cuts across
the water table cuntour lines from northwesi to scutheast,
reliable preciction for a location for a good flowing well
cannot be mace.

Rechar ¢

When water is removed froem con ~guifcer, water from
socme scurce must be accded to replace itv, In flowing wells
the hydrostatic head cr pressurc in tac aquifer forces 1in
new water, replacinyg thot which s remowved,

Scurce

The supply of water available, then, depencs also
on the scurce., In the Eurek: area the water for shallow
artesian wells is pcssibly supplied in cne of several
ways: (1) It is cderived from depth, seeping upwarc through
permeable zcones in the till; (2) it is confined to a buried
outwash channel which gets its he¢ac in the mcraine system
at Eureka; (3) it percclates upwarc from a bedrock source
through a fault zone (earth fissure), In the first and
third cases the upward moving water charges the sanc
between the two tills and cbtains pressure from uncerlying
formations, 1In the seconcd case, rcinfall anc runoff are
the chief scurces of water for the buried channel.

Acegquacy ancd Pcrimnonce

If the scource of water as in c2se twy n2bove 1is
precipitaticn, the aguifer coulcd eas:ily be¢ influenced
adversely by long periocds of drcujac, thus limiting the
amount of water available fcr large scoie use. If, however,
the water has a subsurface source, the supply woulc be
consicereC permanent under all climactic conditions
anc the amount of water recovered from 2ny cne well would
depend cn lccal cenciticns, such as perosity ancd permeability
and extent.
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Quality of Water

Water in the form ¢f rain and siow 1s relatively
pure, As socn as it reaches the lanc 1t begins to react
chemically with the material which it penetrates, The
amount and kind of matter dissclved by the water depends
on the nature of the material thruugh which the water
passes. For example, limestone is disscolved to procCuce
calcium and carbonate (and bicarbonate) ions., Feldspar
minerals give up sofium, pctassium ond aluminam ions
and suspended silica particles. Ircn anc me vubSlUﬂ ions
are derived from basic ignecus rocks, which als o procduce
alumina anc¢ silica., DMinerals such as wmoccasite and
pyrite (ircn sulfide) and gypsum (calcium culiate)
procduce acids which aid in the (ccchVCiT*un of other
minerals, Similarly, when mincrals ccntaining chlorine
anc¢ flucrine are disscivedl, cofher apgds ~re formed which
react with other minerals, increasiny the mineral matter
in sclution in the water.

In the Eureka area, waters ar al\s ¢ (see Tahle 2)
show in all but cne cample excessive concentrations of
total sclics (based cun U, S. Bureau cf 2 1ic Health

standarcs, Tablie 3. Fcur samples are hl.a in sulfate,
fcur are abcve normal in ircn, iwe exceec the staadard

in fluorice and ircn aanG c¢re 1is above normal in harcness,
The Eureka city well water is c¢bh jcctionable hecause

even after treatment it ccntains excessive concentrations
of suliate, fluorice an¢ tcotal sc¢lids. Analyses of water
samples 3, 4, 5, 7 and 8, all located in the shallow
artesian area scuth ¢f Fureka, show only slightly higher
total solids than the stancard, except that samples 3

and 8 are higher 1in 1ircon; samples 5, 7 anc 8 in manganese;
an¢ sample 8 in sulfate.

-l
oy

It weulc, therefore, he cesirable tc obhtain water
like that fcund in the above wells (3, 4, 5, 7 and 8) for
use by the City cof Eureka.

~
i
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Table 3,--United States Burcau of Public Health Servi
Standards for Drinking Water

ce

Cogfﬁitueng ;égndird_bxwits (PPM
Copper {(Cu> 3.0
Iron and Manganese

(Fe anc la wosecher) ' » C.3
Magnesivem (ig) 145
Zine (Zn) 15
Chloride (C1) Siste
Sulfate (S04a) '350
Lead (Ph) 0.1
Fluorids (F 1.5
Nitrate (M0O3) 10.¢C
Arsenic {ig) ¢G5

Seleniuvm (%S¢

(@)
(@]
4]

Hexavalent Chrcmium (Cr) 005
vhenolic Compouuds 0,00
Total Solids =

*Total solids may cozeed 500 FLY o o o s of 30

L B
the water haviang this ccrcentration is oo only wetzrp

D

crMoif

availahle,



GEOrHYS iCAL INVEST IGAT ICN

by

J

J

Daniel Lum

Intrcduction

After the fgeoclogic stucy of the Eureka shallew water
supply was begun and it was learnec¢ that & buriccC cutwash
channel or fault zone might possibly he the scirce of an
aCequate artesian water supply, it was <ecided that an
¢lectrical resistivity survey might e valuahle as an aicd.

The Resistivity Mcthod

The rcsistivity metho¢ Cepends rimarily upoen the
contrasting electrical prepertics ameny (2ffercat rock anc
scil types; uwncer favorahle conciticins it is pessible to
determine either vertical or horizentai gellegic cifferences
that are huried in the sub-surface.

Resistivity measurements arce mace Dy dctermining the
potential drop ¢f an elecctric current I1.winy in the ground,
Four electroces are placed ia thoe jrowa in a jiven cenfig-
uration (Wenner Configuraticon); twe clucircces ure used to
estahlish 2 kncwn elcciric current £low in the jround and
twe electroCes 2re usel to measure the apparent resistivity
by the mathematical relaticn:

Pa = 2714 Y
I

i

where, Pa anparent resistivity

a (istance hetween eclectrode
A vcltage

I = current

I

For practical purposcvs the chserved apparent resistivity
value is assumecC to be governed by the suhsurfoce materiaol
Cewn to a denth egual te the electroce sepnorntion at the
surface. Thus an electrccde separaticn of 30 feet will
measure 30 feet Cownward intc the Jround,

Field Prccecdure

Im crcer t. locate the possihle shallew huricio - ctwash
hennel or fault zene with 2 limitec amcunt ¢f time ond
vrs-nnel, w reconnaissance type of survey was moic 1n the

10



area just scuth of Eureka. This arca was selecied because
(1) the city of Eureka wished tc coansider an artesian well
site close to the city limits, and (3> 1t was thcsght that

a huried ocutwash channel might trend neriiwcsiward from the
flowing kechihoff weil ©0o just scuth ¢f Eureka., Resistivity
stations were estabiiched at %-mile intervais aleng four
north-scuth traverics located ¢n secticn roads; these
traverses werc thcought £0 be neariy at riuht angles tco the
assumed trenc of cither geclcgic feature, A two-man crew
thus was abie to estvabiish 35 resistiviiy staticas, observing
and reccrding the apparcai sistivity fcr clectrcde separa-

tration).

Interpretation and Results

The field data were plotted as resistivity profiles
and as maps with contours ¢f equal resistivity values.
Such contour naps chould cutline either of the two geoiocgic
featurez being sought. The contcur maps plotted for 50 and
100 foct deptns of penetration were similar, anc thercfore
only cne map is included in this report. {See Figure 4).

The contour map shows no ancrlous
definitely indicate either an cuiwnsh cl
Glacial till has a relstively lcw clocir.
as compared with sands and gravels, aanc
a buried cutwash channei shcould ccuse thc
sand-gravel resistivity curve to be moci
unrecognizable. Therefcre 1t is ccuciudoz the anomalcus
resistivity highs {fig. 4) are probably duc to accumulations
of gravel and boulders at the surface,

The resistivizy data show po ancnalevs feature which
might be interpreted a3 cither an cutwash channel or fault
zone, Either the thick glacial ¢rift (99 feet tnick or
more) masked detection by resistivity méthod, or nc shallow
channel or fault zcone exists, No further ccnclusions can

be drawn untili an extensive drilling program cver the area
is made. '
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RECOMMEND AT IONS AMD CONCLUSICHS

Before any attempt is macde by the City c¢f Eureka to
abancon the present city well, further investi stion of the
shallow water supplies shcule “e uncerisken, Several test
wells should be criiler, oo guaontity auC guality of the
water shoulc bhe Cetermincd by gualified poersonnel, The
hycdrestatic head shcould be ceterminec in crcer to ascertain
the amcunt of pumping apparatus which woulc he reguired to
mcve the water from the wells tc the city mains, Observations
should be mace during testing operaticns tc cdetermine the
effect c¢n nearby farm wells of remcving large amcunts oi
water frcem the aquifer,

In choosing a location for the test holes, the arca of
flowing wells scuth of town shoulc be consicered, The
flowing well nearest the present city well is the Hieb well
on the west sicde cf town. Whether the aguifcr is continuous
from this well to the area of flocwing wells scuth of town
has not been Cdetermined. However, I ithe scurce f water
in the Hi b wcll is frcm the subsurince, ths r~rea arcund the
Hieb well cculd prove as satisfactiry 73 the area tc the
scuth, Ancther pcssible site is in ¢ ; ¢ 10, T, 126
N.,, R, 73 W,, where the Survey's tes ¢rillec to
a depth cf 39 feet and a slow flow ¢ cr wos (eveloped.
Another site woulc he near the G, Menlncfi Zarm, although
this is farther frum town,

In orcder to supply the amcunt c¢f wator needed for the
City cf Eureka (akout 25G,000 gal. caily tc he within the
margin of safety) a fielc c¢f severnal s:2llow wells may be
necessary. The G. liehlhcff well flows a~cut 2,300 gal.
per day ; thas, in crdey te¢ insure the 250,000 yali. per cay
neeced by the city, five such weiis woule he reguirecd,
However, bccause no other well in the area has as great a
flow as Mehihoff's, a larger pumber of wells ¢f less flow

weuld he requirecd to supply the city with acdeguate water,

o
[\



appenix A.--Logs of Geological Survey bLrill HMeles in Eureka Area
Test Hole 1 Test Telce 5
NVNW sec, 10, T. 126 N., R. 73 W, SESE sec .u3 f 126N,, R. 73 W
0-9 brgwnish—yellow tbill
O-4 Tan till G-1%9 Brewn till
4-9 Grayish-brown tili 16-26 Ciive-gray till
9-24 Glive-~brown till 29-84 Dark gray till
24-29  Brown till '
=9-34 Prownish-gray till Test Hole 6
24-39  Dark brown till SWSW sec.2,T. 126 N,, k. 73 ¥,
39-104 Dark gray tiil
0-9 Clive-hrown till
9-29 Brown till
Test Hole 2 29-89 DLark gray till
NWSW sec. 10, T. 126 N, ,R. 73 W, Small amcunt of water at 29 tzct
S—-4 Tan till Test Hole 7
4-14 = Olive-green till TIAUTE 5ec,10,T. 126N, R. 73 W,
14-19 Clive-brown till
i6-24  Dark gray till C-4 Black silty top soil
24-29 Grayish-green till d-1u 2rown £ill
29-69  Dark gray till 1&-2¢  Dark gray t1ll
£9-174 Fine tc medium sand

Smalil artesian flow at 72-74 ft.

Test Hole 3
Wi Corner sec.1C,T.126N. R

I3 W,

0-4 Tan pebbly ti.l

4-9 Clive-brown till

G-14 Brownish tan til:

1439 Brown till

19-24 Brownish-gray till

24-74 Dark gray till

T4-79 Finc to medium Sand
{small artesian flow)

79-96 Browa ti1l11l

Test Hole &

SWSE sec, 21,T. 1u6N,, R, 73 W,

S-4 Brewnish-yellow till

414 drown $ill

14-24 live-grecn till

24-94 LCark gray till

#Hater at 59 {fcet

ol

(L

Tesy “icic 3
SWNE sec. 10,T. 126 N,, R. T3 W,
C~ad Brown til
28-Ca Bruvatsh gr y till
at

Test
Near home of P
City of FEurecka

Hele 9

.C.

Kretschmar

0-9 Tan till
4-29 Brown till
22-27 Coarse gravel



Appendix B.--Lescription of Select Lrili Hole Samples

of Euareka Area

Drill Hole #2

v, pale yellowish-brown (10 Y& 6/2)
very slightiy silty, minute amcunts
of sand,......

Clay

* ¢ 8 s 8 o 8 9 8 0 O ® e @

Sand, mecdium, subancgular to rounced,
gquartz 60% hatyriodial hrowni
(5 YR 2/1) ircn-maanjanese cov
25%, and 15% cf minc: ccistitu
miiky guartz, rose quartz, fcldspar,
alabaster, awphibcle, olivine, mica,
caicite, chert, diopide and rock
fragments...... ettt e it e

Sand, mecium to fire, subangular to
rounded, Consisting of cguartz 70%,
ircn-vitrain 18%, ancd 15% cthers:
feldspar, sicpsicCe, calcite,

Depth

T T 1 5'_19
(unwashed)

e o o ® 8 8 8 o P % 5 v o ® 5"‘].’9
(washed }

chlorite,

biotite, muscovite, amphibole, alabzaster,

olivine and rcck fragments...........

Clay, pale yellcwish-brown (10 Y2

....... ..19-24
(washed)

&6/27,
slightly silty.. ... e i iiiiinianon..

Sand (#60 screen) subangular to rounded,

guartz 60%, vitrain 10%, shale 185%,
and 25% others: rose quartz, biotite,
olivine, orthoclase, plagioclase,
microcline, limenite, pyrite,

gypsum, chlorite, chalk, chert,
calcite rock fragments............. ..
Same.,.......... e e e
Same.............. cen e e

Missing..........coiiiviinn.,

14

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

-------- P N
..............
.............

.........

TOTAL DEPTH



Appendix B (Con'd)

Drill Hole #3 (#60 screen)

Till........ et e e e e e

(Sample off auger coming out of hole)

Sand, 60% rounded to subangular
quartz, 5% light gray shale, 35%
others: orthoclase, microcline,
plagioclase, pyrite, chert, olivine,
vitrin, chlorite, iliite, biotite,
gypsum, calcite, rose gquartz,

tourmaline, rock fragments..............

Same......... ... ... e et e e .o
Same. ... i i e e . e
Same. .. e e e
Same.......... e . e e e . .

Driil Hole #8

Till. When washed: 65% rcunccd to
subangular guartz, 15% light groy
shiale, 20% others: rose quartz,
microcline, vitrain, limonite,
orthoclase, c¢iivine, biciite,
amber, illite?, gvpsum, calcite.
chert, pyrite, chiorit: c

amphiboie....... e e v e e
Sand, same as above (geive H&02 . ... ...
SanG, same (seive H120)...............
Same. NocCosaria?............. e

e e o4
e . .. .99
TOTAL e PTH

0-35

......... N
oo

...... o e . [N
YOTAL DEPTH

.Bottom holc sample



Appendix C.--Formation Tops in Nearest Ueep welils to Eureka
0il Hunters ¥} Raetzman (About 1385)
Brown County, NE 32-125-65 S
0-200 Pierre |

260-420 Niobrara

420-660 Carlile

050-700 Greenhorn

700 Graneros

1050-1080 Dakota

1145 Top Fusen - -7

1230-13C0 Sundance-

1345-1400 "Millstone Grit'" 13559 Reé Ecds
1400-1465 Maqguoketa or Black River

1460 Limestone

14701500 Water bearing

1500-1522 Black River (T.D,)

Peppers #1 State
Walwerth County, NI 36-122-756

0-140 Glacial tiil

140-170 Glacial till with Picrre clay
170-200 FPierre -

%60-102C MNichrara

1065 Carlile

1460-1530 Greenhorn

1530 Graneros

16



Appendix C (Con'd)

1900-1960 Dakota

1960-1990 Fuson

1990-2100 Lakota

2160-2240 Sundance

2620-2740 Madison

3137-3330 Englewocd

3330-3720 Limestone and delomite
3720-3790 Black River

3820 Upper Cambrian

3920-3922 Precambrica ("gronite':

Pray #1 Kranzler
Walworth County, NWNW 14-121-77

0-500 No cuttings
750-850 Fierre
850-24C Niobrara
940-1222 Carlile
1322-1350 Greenhorn
1350-1712 Graneros
1712--186C Dakota
1860-1920 Fuson
'1920-1935 Lakcta
1635-2170 Sundonce

2170 "Millstone Grit"



Aprendix C (Con'd)
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Appendix D,--Well Reccrds - Eurciuo

i

(U

\CJ

pt:
=

T
12

.}
2.

B
>

T swsw

Depthi

~ Nane
(See Map for
Lecation)

of

Well -
(ft):

Sea }Depth

Level - to

Elev,. Water
(ft)'(feet)

Elev,
Water  of
Tablo (Well

(fect)

| ~§
T e
P yue i

Jse
of

Water

. (GPI)
flow

Lo
NWNE 24,T,

126N.'R.73
W.:Gotthilf
Mﬂihiiﬂw
NWNW 12T,
126,&.73
Albert
Stabler

72; Mi ihert

) rauth

NENE 25 125,

7'3 ‘Q‘b 71(\;\.».'
NWSW QO 126,
73; Art hur

) Neuharvh

NENE 35
13; Rueulph

) Thurn

SWSW 22 126,
13; Jacob
Nehlich

CNWNW 27,126, |

73; John
Nehlich

[ SWSW 153,126,

13 Hllmer
Mehlhoff

73; Harvey
ehlhoff

126,

' SWNW 13126, |

S5R

65R

18,124, 1

J100R 11

i50R

16R 117

| BOR

10+R |1

TOR |36

"SESE 10,126,
| 73;John_ Opp

NWNW 26,126,
73;John

Eismer

NENA 24,126,

73, Edward
.Mﬁgner ~

SENE 23, ]20

73; uﬂ*wcx
VWchktel

NENW 18,126,

32M

73 Ctierbacqeﬂl2OR

JLISR ]

11839.5

11843 .1

11826 .5

1832,8§f10wing;

TR

| 14.5M

11,0k

)| 50,50
1y»OR

.4 6.0R

111825.9] 247

34M

Flowing

15M

'.gﬂlalo

1832 .8+ Dug

i839.0

11782 .6 1Dug

1804 .

1851 .9 Dug
11816 .4 [Fored

1801.9

18

jlull,S ?Borce

-;839 5+]————M“

_iDrilied

16

37.5

Y]
:




Appendlx D (Cocn'd)

: vDepth Sea -Depth  Elev, ; i
Well,: Name - | of "Level L to ‘Water © Type ' Use : (GPM) |

No.l(See Map for.Well !Elev, Water 'Table °~ of - of | flow
Lecation), (ft) (ft) (ft) © (ft)  Well Water

16 | NWNW 6,126, | i

! 73; Norman | j [ =

_ |Pfeiffer  |63R 11825.2 43R  11782.2 Bored  D-§ | ----
17 [NENE 3,126, T | I ! ( | |

73; Albert | ; :

_ Oster I 32R 11857.0. 15K  1842.0 --=-= 1 D-S | ---—o
18 | SENE 4,136, . : : : A
73 Mllbert § : @ ? ,i ‘
Narner i 80R 11856,4 65M 17914 ---- -~ D-§5 | -—--

19 ;SESW 8 126
| £ 735 EdW1n 3 : | ; o
_!Scherbenski | 1G0R [1813,5 2.0R  1€11,5 ----  D-§ | --—=
- 20 [ NESW 17,126, | ! | f o

173; Walter ! é ? i ’

. m_*ﬁiﬁéfFPP mum%égﬁ<W“}596-5i:r:‘mwwif:r:mwgﬂr‘f—HWth:gﬂ’ e
21 |NWNW 21,126, : o ’
73; Juhﬂ | ; ; ; ; ﬁ
__|Kuebler  1wOR_1793,0 138 1780.0 ---- D=8 |--oc
"33 [SWNW 20,125, | | |
' 1 13;Abandoned: 12,5M! —-~-  11M 1 ---- kbl N o=

KD

a3 TNEN 4 o0 ! ; i mwmfmmmw“ﬂ_f
; 73; Fred L ; ? i o
Buchclz 86R 1870.2/ 50R  ~1820,2' ----  D-S ————
rNESE"QS?I26j“m“”“"""mw"_'? N o T T

| 73; Adam [ : ; :
iKessler | 130R |1865.8/ 30K __ 1 1835,8  Drilled D-S |---- |
25 TNENW 6,127, | |
i 73 W111~3m l E i

Rohrha ch 1 4OR i e Lrillpc D-S ————
o6 TSENE 19,195 1 - | S T _
““wm_zi"_“m_w”mn_ﬂfff__ 1812 5}15 19T —=e= DB-S | --—-
P27 7 NESE 3,1?? ‘ [

73 Aih i : i .

B Hausaux- | 63R | -=—- FloWlng ————— - Drilled D 50

b e

58 | NESE lO 197 1
MEF Arthur : P o ; |
H,JtPODel | 165R [---e oo et Lr:lled D -——=
20 TNENW 14197, | ST - R
73;A1fred n | | | o
_. Fisher JITR - --m- 013 . ~---- : Dug . D ===
“SoalSWSH 17,127, ETTT ; SR e
| 73:Edward | 5 ‘ |
I Fisher Bt T FL\W N ———- L e - N T
30b! SWSW 11,127, | e
73; Fdward i | é ‘ , :
‘Fisher =) S I - Lritlod: O ooee

20




Apperndix D (Cun'd)

Wel

No.

503
i

32

33

34

Mame

|
|
i
l

|S“5W 47127
1 73;Edwin
*DalS

SESW 1, 127
73 anard
Hansauev
NENW 127,127,
13; Paul
,Hausaner

13; 411

} RthCL

WQM 33 128
173 R.5, Isaak
SENW 94 127,
173 Rev

[ChristKiesz |2

NENE 23,127,
13;Fred
Fisher

ﬁdﬁgﬁwéé_zély,

73 Richard

(CW s

i .

(D 3 el Oy
w

73; Phillip

G, Wolf

YM

457

SESW 21
C 73 C*are

_Rau
TTNE

SW 30,
Viiliam
Jr.,

73
il]
TW#EJ‘V 2
?3 Marv1n
LntSﬂhler

~ Depth Seca

(See Map for Well
Locaulcp,

'NENE 1,127, 1

swen ez e,

To7 1

1277

of Level

Elev.

11R

fDééth'

(ftzi(ft)

to
Water
(fu)

EN
1
i
i
|
!
1
9 i

12k |

—_——m et [

A0R | ---- |5

LFlowing --

e

£
i\

Elev

Water .

(ft)

Table

,DQqN“m

é Use
of
Water!

1
t
1

P OGPMD

Pilow

Y

_ ¥ - B Ml
| ,
. e e ‘L D —
| i - mmym I Nt
iabal obels B I e~ T Mot
¢ T
| !
LTI -=-= 1 B-5 le---
_.|.1816.8 Bored . S ————
i 1
E :
v —-—= | Borve [ Deb | -ee-
] : :
| s
62 117574 tire s |-
i ! %
‘ . |
33 -——- | B¢rea |D-S ——
D2, = AR ] >
! :
! i ’
Y ——-= { EFoured¢ L-S ——



Appendlx b (Cen'dd

Depfh’Sea . Depth

&1
food
(]
<

%Well Name of Level, to o Water Twvpe | Use (GPM) |
No. (See Map for{Well lElev VWater | Table ot ;o of flow
i 11 tWater

Leccation) (ft) (ft; (1?) :

46 | SENE 34,127,
73; Arthur

T47 T Nobil Staticnl
town; J.L,

I

{ :
E., Bauer 7QR.MT*——TMHNY_“ | ----__ Bored | DB-S  ----
Ackerman 72K %

== | 8 | =om- ] Ben D b

48 | NWEE 7,126,
12; William } ;
e E auth_ |88’ j---- |V ¢ ---= | Drilled
49 | SENE 20,127, f
73; Dav1d
- N?ller e LABR e L2000 -

50 | NESW 7,12( |
73 P»u_cnael ‘
Wenzei__WMMHMQORA = 20 [ === Bored | D-5 ———
51 | SWMW 8,127,

73; Edward
) Schotit 3CR - __'25_‘”___ \._-,,!._.Tr___i, i Dug D-S ————

52 | SWNW 28,127, ! i o
73; Wai UL,I‘ E ;' .
Haidle 158 _——— & e ~Bored | D-5 ————

|
|
[ !
| !

IS

v
|

wn

3
A
A
o
-
o
Q2
(€]

S-Stock R-Reported Bl Sreg T Trickle
D-Domestic M-Measurcd N-{iono V-Variable






