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Underground wateré at Highlands, Indiana

On April 22, 1930 the undersigned made a brief exemination of underground
water conditions at Highland, Indiana &t request of Mr. F. M. Gray, Jr.,
well contractér, lilwaukke, Wis. 5

Highlands is situated on the second or Calumet beach of ancient Lake
‘Michigan (Lake Chicago) and lies approximately 40 feet above the present Lake
level. The surface material in thé ridge.which gives the town its name is a
medium grained yellow sand which contains a few pebbles, most of them of shale.
No gravél deposits were obser;ed or reported. Material underlying this sand
was not seen. The surface sand extends soush under & large swamp. To the north
the land slopes toward Lake Michigen and sppsars to hé a clay soil.

Existing water supply is derived frdm.three wells.. No i. grounp is situated
south of the main streek ané east of the bank corner. Séveral wells were

6" in rock;-8"-pipe—

put down here. The deepest well which is west of the others is 600 feet total
depth." Thé;drift is reported té consist largely of clay but there is tonsider-
able sand next to the rock for several 80 foot Cooke screen wells were also

used for some time, Drift is said to be about 100 feet thick. The yield is

reporteé/to be about 50 ge.p.m. B8 Stgtic head is ﬁbout 5 feet below surface
; o e ) SR e AT pumping station

but amount of draw down has n%t been measured., No. 2 gremx is south of the main
part of the town. The singlz ‘well has a total depth of 340 feet of which about
140 feet is drift.‘ Material on dump seems to indicate blue clay and fine silty
sand. Water is said to stand about 3 feet from surface and a 4% inch eylinder
at 140 feet is supposed to get about 50 g.p.m. .Drawdown canno} be measured on
account of fact that the cylinder is set in the casing. No. 3 station is‘east
of No. 1 and was not visited. The single well is reparted to be about the same
as at NS. 2 but a shot was exploded in the casing and it only gives about 8 g.p.m.

An 0il test being drilled by C. W. Houk at the east end of tﬁa town was .
visited. This was répdrtéd:gy Mr. Houk as follows —

0-125 10" pipe through clay.
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129-137 10" hole id limestone

£37-160 10" hole in broken limestone-water

160-350 10" hole ;ij;i limestone '

350-545 some water in limestone 10" hqle -8" pipe landed hers

——

350-1133.ﬁimestoné, shale, limestone;, shall amount of sulphur water in last

"
. 1133 St.szegziesandstone with muech water which stood 150 fest from surface
1200 Langedhg%eplpe bo.shutobfflcave belwo St. Peter
14481.7 kLanded 5" .pipe here to shut off water which stood 100 feet from top.
2200“¥' Prelent depth with 4 7/8“ hole, Drilling in gray shale of Eau Claire

formation. Did not edmit salt water although said some was found
before this. Water now stands 100 feet from surface. No water below
1880. Probably no effective shut off of upper waters frqm Dresbach, etc.

In the opinion of therwriter tthis hole will be a salt water well. There
is ho chance whatever of finding sk oil although a little gas might possibly be
found. The driller was using so tight a bialer that the hole may be lost at
any time since it is too small for effective fishing. If this well is ebandoned
it must be plugged at 1200 feet to insure against contamination of higher
formations by highly mineralized-&nd—salty waters from the deeper levels.

Unless this is done contaminatien- may-spread for a.lnng_dlstance.
"

It was recommended tO(irillsa test holeﬂiﬂ a@jacent to the pumping
station of No. 1 group. This weli'to have a G;ter screen 5 feet long onfbottom
of the drive pipe 50 as to_Bave the watgr-in the broken top of the lime;tone,.
This' hole will show (a) possibility of constructing a gravel-wall well in the
sand-and (b) may itself be a fair well dréyipg water from the broken surface
of the rock. A test hole might also be drilled at Plan? no.'z,providad that
an outhouse at the rear of an adjacent residence is removed to a distence
sufficient to comply with Indiane State rules. Here it does not appear that the
chances for making a gravel wall wel} are es £ good as farther north., It is

N

possible that the sand at the No. 1 gréup is an older buried beach ridge similar

S0-the present one., If 80 it would e«tend in about the same direction but its

underground extension is uadex unknown. It is not found-eithéfreast or south

80 far
s coulg be dfacse
: “LS8Covered,



¥ : = 3 :%gg,-

-

The writer can-aiugzﬂasﬂ£ dffe; iittle encouragement for expecting a wide extent
of water-bearing sand. The water conditions in the underlying limesione are
variable and a poor well might easily adjoin a very good one for thé water is -
wholly in crevices which are very ﬁnﬂ;%%ainwin occurence. It seems'prdbably

that the most water will be found iﬂ the broken surface of the bed rock.

Failing a sufficient supply from either gravel-wall wells in the sand or combin-
ation screen and rock wells in the limestone two courses remain: (a) pmrchase of
the 0il testxxxTwisxeauldxbeimadecintaxaxwater and (b) drilling of a well through
the St. Peter probﬁbly at grﬁﬁ? ﬁo. 1. The oil tesf could be made into a water .
wellby pulllng the 6" and 5" casings and putting in a gggie::ug at 1200 feet.

a 6" liner would have to be placed through the-flrst shale sines that would

cave -and give muddXy waier-if—it.ﬁi&knufoMBse the‘hola'éntiyaly. Pumping costs
would be greater ir mitkherxdezpx than with present wells if water is taken from
the andstone. Such water will probably be much more hlghly mineralized than

the water now in use, All things consiered every effort should be made to develop

the present shallow supply before resorting to deep wells although the latter

would be entirely satisfactory in peint—ef safety and quanity.



RACINE WATER DEPARTMENT

The orignal Water Works was built in 1886 and &7 using Lake Michice
as a source. There was a 24" intake constructed about one and one-quaxt
miles northwasterly #erminating in an submerged cridp under 30 feet & wal
This was a privately operated utility which ehanged hamds several times
and in 1919 following a period of litigation was purchased by the City
for §£1,225,000.

The original plant has been expanded and improved, particularly
since the purchase by the City, The first considerable amount of ex-
tensions under the City administration were consiructed in 1920 and 1921
aB. the system was somewhat underbuilt at that time. 1In 1925 one of the
Blake pumps wag taken out and an Allis Chaliners Centrifugal pump was in-
gtalled to pump to the coagulation bgsin which had just been built. Thi
basin was constructed as the first unit of the purification plant and we
located on property east of iMichigan Boulevard and just north of Hubbard
Street. These lots had been purchased in 1923 to provide a site for an
new pumping station and treatment plant. For two years thereafter the
water furnished to the City was allowed to settle in this basin before
being pumped to the consumers. In February 1927 a nine million gallon
filtration plant of the rapid sand type was put into operation and bas
been continuously in service since that time. A year after the initial
construction three million gallons more capacity was added. 1In this
plant the water is pumped from the lake and has a small amount of anhy-
drous ammonia added to it and them about one-half grain per gallon of
aluminum sulphate and about three pounds per million gallons of liquid
chlorine. The water then passes thru the coagulation basin down thru
the filters which consist of 27" of sand, supported by 30" of gravel.
Below the gravel a series of collecting pipes &azke the water to the
clear water basins, upon leaving which a small amount of liquid chlomine
is added for further safety. The treatment is carefully controlled by
chemical tests for chlorine content every two hours and a complete set
of bacteriological and chemical analyses made deily By a qualified chemi
This 1liquid chlorine treatment above mentioned superceded the use of
hyprchlorite of lime in 1922.

In 1927 and '2% a number of major improvements were made. A 36"
intake closely parellel to the old 24" was constructed; a new low 1lift
pump erected to operate from this intake; a ten million gallon De Laval
Turbine driven Centrifugal pump for high service was installed at the
0old pumping station. This iatter unit gave the City a capacity of
twenty-two million gallons per day in the pumping Department, which
however, is inadequate for fire demands.

The Water Department is now constricting a new pumping station to
cost about $450,000, adjacent to the filtrstion plant. This new statio.
will be equipped with nine electrical driven centrifugal pumps of varyin
gizes (two of which can almo e driven by gasoline motors) and two high
1ift pumps for emergency service driven by gasoline motors. This new
station will have pumping capacity of sizty-two million gallons per cay,
which it is expected will be adegquate unitil about 1945.

Another improvement constfucted in 1920 and which was put in
operationg in August of this year is a eapaei’: standpipe west of the
City on 15th Street. This standpipe has a capacity of two and three
quarter million gallons and is used to provide storage and to prevent
excessive drops of pressure on the west side of the City. The con-
struction cost the Department about $75,00C in addition to the cost of
the 24" main connecting it with the City mystem.

Since the purchase of the plantin 191G the pophlation of the City
has increased about 20% and the number o consumers and miles of mains
and services have each increased about 50%. The City has far increased
fire protection by an increase of 139% in the number of fire hydrants.
During the same period the annual income has increased almost &0%. The
plant valuation has increaced about 13&%, which is dus to the ccnstruct’
of the purification plant. The present total mileage of mains is
147 miles ranging in size from 6" to 24,

The present personnel of the Department's regular employees are 7
in the office, 6 in the meter Department, 10 in the pumping station,

4 in the construction Department and 4 in the filtration plant. The
Department now operates ten cars and trucks.

All of the water now furnished is measured, the number of meterc-
for public schools, parks, public buildings, etc. being 109; industrial
285, commercial 14,396; fire protection 71 and public utility 1%, the
number of meters indicating individual consumers.



Low TEHPERATURE GROUND WATER AT RACINE, WISCONSIN
On April 18 and 19. 19?0 thw undersigned mads an exemination of ground water

supplies at Racins, Iiaconsin in response to a request by F. T. Thwaites.

/

The following wells were oxemiaed,

1. B. D. Eisendrath Tanning Co., West Sixth St.

Tetel depth 1608 8" hole to 628 feet, 6" hole bolow. When drilled flow wes
285 gepom. with head 4 feet ébofs surface. 30 yeurs ago ya 1500 foot well would
give 500 z.p.m. natural flcw. Temperature of waier reported as 56 F. but actual
measurment gave 63.5 F.

2, Ajax Rubber Go., Taylor Ave.

Total depth 1700. 12" throuuh-bhe Nisgara; liaed with 8" pipe to 1410,
. Byron-Jaclspm turbine pump gives 1170 to 1185 gepems with drewdown of 27 feet.
8pecific capacity = 40+ whish seoms oo high Temperature reported at 62 F.

3., Raciaa Rnhllaakﬁilia &

Toteal deg&h 1609 OrigiaaT haad 45 feut above surfsace but does not now flow.
No othner deta :

4. Wisconsin Gaaranq;Electric Qo.

" Totul depth 1720 feet. TO' of 20" pips to rock., 12" hole at bottom, apparently
largest deep well incity. Natural flow 400 g.pe me Pump delivers 1200 g.p.m.
with draw doyn of 120 fest or specific capicity of 10 Two weels steady pumping
has caused all wells within = yradius of nearly a mile to cease flowing. -
Temperature reported at 60 F,

5. Modine Mfg. Co., 17th 8%,

Total depth 1800. Has stopped flowing so could get no temperature
6. Nagh Auto works - ' i

Total dep#h:ﬁﬁoo. :651? pumpedfbnce‘aiweek. No taemperature could be taken
7. Ajex Auto Parts Go., Piftoenth St. end trecks

Total depiﬁ:l?oe'feat. Orignally had 40 lbs pressure (aeems too much).
Ne flow now and could 5at no tempersture.

84 an Pure Milk co. 4

Total depth 2@0 ft. 80 16&% 4o ruck 6' well, A singlo acting pump with 17"
stroke, 4 " ¢ylinder et 30 str%kea per min. pumps water down from30 to 128 feet
in less then an hour, | Temperature about 52 F.

9, Freaman Ifg. GU- ; :

Total depth 313.5 foot. Gascd 4o rosk at sbout 40 fest. Pu mp gives 40 gup.m.
steadily. Water at 4 feet, pump =t 28', Tempereture 54 deg. F.



=
Conglusion. The sources of cold ground waters at Recine are (a) the

glacial drift, (b) the Niagara limestone, and (¢) sandstones not too far from the
surface. The temperature of waters 1ncraaseé below a depth of About 50 feet
above which they vary with theSeason. No indications of gravel or sand in the
glacial drift which might furnish water were found. A test hole at the locality
in quabtioé might show some but if of local distrubution only the amount of water
would certainly be small. The two wells in the Niagara limestone qhow compar-

atively little ?atér and the tampe:nture of the water from the larger well is
near to the limiting figure of 55 degroes F. it is apparent from the consider-
able depth of the wells of large capacity thet littl® water hes been found above
the Mb. Simon sandstone. Well records show that both the 8t Peter and Dresbach
sandstones are thin at Recine. None of the deep wells gives water withich is less
than 60 F. ead it is notable that all the observed temperatures are higher than
the reported ﬁaﬁporatures. RSults of this survey do not encourage the hope that
ovér 1000 g.p.m. of water with tomperature not over 55 F. can possibly be secured
at Racine.

Respectfully submitted,
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REPORT ON PLYMOUTH WATER SUPPLY
by
F. T. Thwaites

On April 19, 1927 I made an examination of sources of water
supply at Plymouth, Wisconsin. The present supply is from three
well, the depths of which are varieusly stated. In Bulletin 35 of
the Geological Survey published in 1916 it is said that 300 g.p.m.
was obteined by a natural flow from a well 374 feet deep whose
diameter was 10.8 inches near the surface snd 6 inches below. The *
original head of the wells is seid to have been over 16 feet above
the ground.

The information received at‘Plymouth was to the effect that the
deep well is 477 feet deep and 8 inches in diemeter near the surface

end 6 inches below. The total yield at present with air 1ift is

reported at 478 g.p.m., this lowering the water epproximately 45 feet.

According to Frank Robb the deep well is 474 feet, 13 feet to
rock, and 20 to 30 feet at the bottom into what was.called a blue
flint rock. This &8 probebly part of the Richmond shale. Semples
of cavings which were shown to me after having been picked up at
depth of 245 were identified as belonging to the very dense so-called
lithographic stone layer which lies approximately 200 feet above the
bese of the limestone formetion. This confirme Mr. Robb's statement.

The shale is to be expected et a depth of approximately 450 feete



The supply At the pumping station is supplemented by a shallow dug
well and a 148 foot drilled well at the corner of Western Avenue and
Schwartz Street.

The northwestern part of the city near to the 8chwartz Street well
is underlain by gravel, but the depth to rock is so slight, varying from
20 to 30 feet, that no large supply of water can be obtained. Explorations
for gravel on the west side of the river slightly south of the station also
are reported to have found rock at shallow depths. I have decided that the
bulk of the hill west of the river is not gravel. Information from wells
in the eastern part of the town indicates the general absence of gravel
formstions.

The possible meang of adding to the water supply may be divided into
three general headst

A+ Development of gravel wells northwest of the city.

Be Additional wells in Niagaera limestone within the city.

C. Deep drilling to the 8t. Peter sandstone and underlying formations.

A. As stated above, the tﬁinnesa of the.g?avel fo;mation in the city
appears to preclude any I;nrge develppment. It would be necessary to
prospect to the northwest to find out anyihing about the gravel. The.
proposition is therefore not recommended'on account of the high cost.

B. The water resources of the Niagara limestone depend upon the amount
of crevicing. The érevices extend both horizontally and vertically and
mey be found at almost any level clear down to the underlying shale.

The best places to develop the Niagara are whére the drift is not unduly
thick so that the maximam thickness of limestone is obtained. Such
appears to be the case in the northern part of the city and I reconmend
the drilling of a larger well at the Schwartz Street plant, one at

- 2 -



at least 12 inches in diameter carried to a depth of approximately 500
feet or until the shale is struck. Other possibilities are east of
the factories in the southwestern part of the city. This site would
show a heavier drift, possibly considerably over 100 feet, which would
very materially reduce the thickness of the limestone compared with
the 8chwartz Street location. It would also be possible to drill in
the northern part of the city along the river. Here the thickness of
the drift is possibly less although not accurately known.

Ce A well was drilled at the Crystal Leke Crushed Stone gravel pit
by F. M. Gray, Jr. about the time of the war. The log is reported in

brief as follows:

Send and gravel...... LS R S secss.ssese 0O = 110
B8and mixed With clay.scoessvcvsssonnnsssacsseelld = 117
fSand and gravelec.cccocaccconnne e s9e00117 = 150
Limestone.-..... ..... .........................lfﬂ -605

This formetion was very much creviced be-
tween 345 and 455 and yielde the bulk of
the water obtained by this well.
shale...‘.....0.-.-..I..Ct.'l‘..l.....'....'..bos - %6
Limestone.."ﬂl...ll.Ill.ll..l llll .lll.l.’.l.mé -1@2
Sandy Sha.leoo---.---.a.-..-.-.--.-..---.----01092 -1125
The well was abandoned at 1125 because of the loss of the tools which
was due to water: running down the hole causing the cuttings to settle
around them. As the hole was very small, only 5 inches in diameter,
it was impossible to recover them. The lost tools must nearly fill
the hole up to the limestone so that no test has ever been made of
the water possiblities of the St. Peter.
At New Holstein a recent village well found the 8t. Peter prac-
tically dry. It ie doubtful whether any large quantity of water is
teken from the St. Peter at Chilton.

At Sheboygen Falls and Sheboygen the 8t. Peter carries salty

-5-



water. It is my opinion that salty water would not be found at Plymouth
as the probable depth of the St. Peter is much less then at Sheboygean.
I forecast the top of the 8t. Peter at 940 feet which figures out 120
feet below sea level. The sandstone is found in Sheboygen at 1208 feet
from the surface or approximetely 588 feet below sea level. It there=-
fore seems imporbable that salt water extends as far west as Plymouth.
On the other hand the water from the St. Peter probably stands much
farther below the surface than the water in the Niagara and the cost of
pumping would be considerably higher. I thef;fore do not recommend a
well 40 the St. Peter if wells in the Niagara are successful. If, how=-
ever, it should be desired to keep all the pumping equipment at the
same location, a well to the 8t. Peter should be considered in spite
of the discouraging results elsewhere.

There are other -sandstones below the St. Peter whose water bearing
possibilities are very good judging from experience elsewhere in the

state.



YOUR WELL SAMPLES AND HOW KEPT

The writer has been colleeting samples of cuttings from deep wells
for the Wisconsin State Geological Survey ever sinee 1912, The purpose of
samples is te permit more acqumbe and detalled determination of rocks than
is possible at the well. Drillers' logs are valuable but can never supply
all the facts needed by modern science. The value of accurate well records
is kmown to every driller and engineer. Such records furnish the basis
for forecasts of con@itions which will be found in new wells and are
invaluable when it is necessary to repair an old well., When a well is
conteminated or it is desired to change the casing to eliminate poor
water and improve the chemicel quality 6f the produet, them acourate geological
information is essential, When a point for landing casing must be fixed
a study of samples is oftem a great aid., The Survey is naturally alse
interested in purely scientifie results such as the study of the glacial
@ ft, tracing the changes in the different rock:formations and determining
their elevation in different parts of the state, but the primary purpese
of this work is to helprengineers and well drillers im practieal problems
concerned with the development of underground waters,

Much of the value of well samples depends om how the driller collects
them. BSemples should be taken direet from the bailer by dumping its
contents into a elean pail, They should never be taken from the ground
or the slush-pit for both of these result in mixing with foreign material,
If pessible, the sample should be taken from the second or third bailer rather
than from the first, As the cuttings nearest the bottom of the hole are
least mixed with cevings from above., Samples should mever be taken from
material which sticks te the bit, for that mey have been seraped off the



walls of the hole above the point where drilling is going on. It is
sometimes impossible to get any sample either because the material will
not settle or because the cuttings are carried away inte crevices of
the rock, In such cases the cause should be noted on the label of an
empty bag. Semples should not be washed any more than is necessary, for
this may remove the softer parts of the sample. For instance, in shale
with limestone "shells" the sample when weshed would mislead anyone inte
w that only limestone was passed through. It is urged that
samples be taken at intervals of 5 feet unless longer runs wre made., In
the case of shorter runs a ssmple should be taken from each, When there
is o marked change in character of the rock it is well to dopa.rtr from the
regular intervel to indicate that fact. Large chunks of rock which fall
into the hole are interesting if the depth at which they were picked up is
indiocated, but they should never be used as regular samples.

If possible, samples should be dried by laying out on a board pre-
ferably on or close to the boller or stove. In deep well drilling there
is plenty of time to put them in sacks during each run. After many years
of experiment with different kinds of bags it was finally deeided that
those with separate cardboard labels are best., Bags should be kept in a
dry place so as to keep the labels as clean as possible, When samples which
have been wet or frozen and have mildewed come inte the laboratery it
sometimes takes days trying to decipher the labels many of which can never
be read or have !’wlon lost. |

On completion of a job the samples should be packed in a bex (not a bag),
and either mailed or shipped express collect to the Wisconsin Geological
Survey, Science Hall, Madison, Wisconsin, Samplesbags can be obtained free
by writing the same address. When keeping samples for the Survey is not
called for in the contraect, drillers are compensated for the extra trouble

at the rate of five cents a sample with a minimum of $2.,50 for each record,



L9

- 8 -

This iz paid only for samples from wells in Wiscomsin when sent in by the
driller not the owmer or engineer. The Survey will, however, be glad to
examine and report on samples from wells outside the state but such work
is often delayed because Wiscomsin records take precelemse, It should also
be understood that payment is made only when the record is desired by the
Survey and only for reasomably complete sets which appear to have been
carefully eollected, It is also a good thing o send a copy of the drillers
log fneluding a casing record.

When samples are received at “adison they are sorted and bottled. Two
ounce square tablet bottles are marked in ink on a spot which has been
treated with a glass etching compound, Exemination is made mostly with
a hand lens, sometimes with a binocular miecroscope. This work can be
done effectively only om sumny days, Some samples have to be washed and
others are treated with acid to remove the limestome. In the latter
case the residue is washed, dried, and examined microscopically, The
mmber of samples mow in storage is mearly 22,000, It must be realized that
recognition of geological formations depends largely upon the succession of
materisls in the record. It is commonly impessible to place a single isolated
sample, Ome of the most important things in well drilling is to recognize
the pre~Cambrian roeks below the sandstomes for drilling in them in such
places is fruitless. Many drillers have been misled by slow-drilling sand-
stones and have, therefore, not fully developed the resources of the
water-bearing rocks by quitting before the pre-Cambrian was encountered,
Others have MASEJ their offert by drilling inte fairly seft pre-Cembrian,

After the samples have been examined a blue print log of the well is
made on the scale of one inch to 100 feet., This log shows mot onmly geology
but also the size of hole, casing, and water level whenever such information
has been furnished., Ordinarily coples of this log are sent only to the
owner of the well and to the Ml.ior. Records of wells which belong to the
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state, counties, or cities are held to be public property and are available
in advance of publication to everyone who applies but resords ef private
wells are not given out except as stated above unless speeial permission has
been obtained. If it is requested that a record by kept confibntial it
will never be published and no one outside of the Survey staff will be
allowed to see it, Other records will probably be published some day but
it may be many years before Bulletin 35, on water supplies, is brought wp
to date, At present little effort is being made to collect records of or
samples from shallow wells,

Some drillers fear that if rccords of their wells are sent te the Survey
their competitors will bemefit, The ektitude of the Survey is that
exchange of information will greatly help the well drilling industry by
promoting more scientific development of underground water resources,

As the number of accurate well logs increases the resulting divédends
to drillers will be far in excess of the trouble of sending in ssmples, and

the benefits
will vestly offset any possible temporary losses.

Fo T¢ Thwaites,
Geologist in Charge of Well Records
WISCONSIN GEOLOGICAL SURVEY



: JOHN MOHR AND SONS CO. WELL, SOUTH CHICAGO, ILL.
Gray Well Drilling Co., Contractors
Je G+ Mayer, Driller, Dée. 1, 1926-May 19, 1927
Samples examined by F. T. Thwaites
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UNDERGROUND WATER NEAR MOSINEE, WISCONSIN
) A Goo. in of well

Inbroduction, On August 24, 1931 the writer inspected the geology near
Mosinee, Wiseonain at the request of Mr. S. R. Flshor to see if there is probebly
a suffieient supply of underground water to meet the needs of the Mosinoo Psper
Milis, The geology of this district has bem iavestigabed by Irving (Volume
4, Goology of Wiseonsin, 1882), Weidmen (Bullotin 16, Wisconsin Geological snd
Neturel History Survey, 1907), and Aldrieh (unpublished notes in files of
Wisconsin Geologissl Survey)e The general rosults of the three surveys ss regards
this problem are in cssemtial sgremment.

Geology. The bed rock near Mosinee consists of several types of hard rock,
most of whieh are igneous. After the formation of theso rocks the region was
wreised into mowntains, Then it wes worn down by stresms and weabher $o a sur-
feso not walike the presemt ome. Prior %o the glacier whieh invadod eastern
Morsthon County end the distriet of the upper Wisconsin River the Wisconsin valley
ot Mosineo was of lemst 100 foob decper tham it is today. The river them followed
" & course west of the site of the present villege, Waters derived from the molf=
ing ico sheet swept down the walloy and filled it with altermating layers of
sond sng gravel wp to tho lovel of the highest bottom land flats of today which
are know t0 geolopists s outwash terracese The tributery valleys although they
did not carry glaslsl webers found their outlets bloeked and sothe debris which
thoy carried wes depositod and the side valloys also filleds The glasisl Wio=
consin River wandered erownd on its wide floodplein snd whem the floods subsided
end 4t out down i%s bed to the presemt level it heppemed to ¢ross spurs of roek
wideh projected imto the old valley, Thus origainsted the fslls st Mosinee
whose weberpower led to the location of the mills,

Inderground wakor.The bed roeks of the Mosinee rogion are virtuslly luper-
vious to waber oxcept where they arc brokem. Orovices whieh eombain weber extend
in sbundenee to & depth of not much over 200 feet. Tho smount of water which
they contain oven in wot yoars is nowhere nearly emough for industrisl purposes



2
and search for weber in the bed rock is not resemended. On the other hend the
send snd gravel filling of the Wisconsin velley and the lower part of the Bull
Groek valloy,whish may have boen = part of tho Wiscomsin valley at one bime,
high and during dry times the streems must replemish the ground water, These
surfieal doposits are probebly aot less than 100 foeb thick and of this probably
4/5ths is filled with water oven on the high terrace. Memy of the coarser layers
should furnish a large amownt of waber with very moderate drawdown of the well,
Sikes for explorsiions Sinse the Mills are loested on hard roek there is
no use exploring for weter at them or for at lesst a mile snd s half below on the
sme side of the river, Deep sand and gravel deposits in whieh water should be
found exist in three nearby localities: (a) dowmstresm from the Mills in See.
Gp To 26 Noy Re 7 Bey (b) west of Wiseonsin River in Sess. 29, 30, 31, end 32,
To 27 Nep Re 7 Eup and (¢) north of Mosinee on the east side of the river in
Socs. 2L and 28, T. 27 Ney Re 7 By The first location wae not eonsidered by the
would have $0 be laid along the reilroad right of way at mexy poiuts of whieh .
roek is undoubbedly prosamte The location wost of Mosineo across the Liver from
the plant is neerer bui the expemse of bringing a wator main across the river

' on a new bridge sppoars to exelude tho project from serious considerations

Abtention wes therefore, concemtrated on the third loeslity. Although roek is
near the surfecs most of the distance from the Millg north on U 8¢ Highwey 5
0 tho @ yossing of Bull Croek there is g wide terrase of sand sud gravel
botwosn tho road mnd the river. Iu the SWNW Sos. 20 vhish is leased by the
compenyy the terrace is wider than elsewhers, In soeiion 21 water eonditions
appoor $0 be better them below. The distance from rock outerops is considersble
end the area is erossed by Bull Grock so that walergrownd water not derived from
Wiseonsin fdvor mugt bo preseste Tho eompady owns or has leased all of the

S exeept o muell pPdftion southeast of Bull Greek, all of the W} excopt the
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dradnsge high in irem is at o mindmume The eomstruction of a waber asin was
ot oxamined in detail so this is e purely eagineoring project but it seams
as though it eould be laid =longside or on the right of way of the G Mey 56« P
and Ps Re Re whore excawstion would be nearly all inm loose materdal. It 4s
probeble that enough water could be obteined within 1.6 miles of ths Mills
to supply sll dewands end that present neods might bo met ob less distanso.

Bovelopment prosrage It is suggested that the first tost wall be loscated
in the wider part of the derrace nenr the bridge over Bull Oreck ou the old
locsbion of Highway 10 Tests should be more than 150 foob from the river
and if posoible so located thet loeul ground weber coming from crecks or side
velioys has o chance $o roach the well, Rogk will be found ab varylag depihe
slong this nexrow terrace in Section 28 so that soveral tests might be noededs
Some will certainly strike wrded reck spurs so thet the best location for
deep sand and gravel is opposite tributery valleys in the Wluffs cast of
Highwey 5l Tests in Sestion 21 whero the yalley is wider should find desper
surface meterisl, Location may be fixed by land owsershipy and advissble
pomit extension %o the north as more water is needed.

Hellss The well driller should so far as possble test the weber from best
holes for iron emd mengenese, Pernenent wells should be of $he seree type rather
than a solid opem end pipe as is reported in the Mosinee village wells, Ho doep
wells appear o have been made im the loecation wnder gonsideration siuse weber
is choaply obbained by shallow driven wells, Sush wells tell nothing as to
quastbity of webor end no sttempt was made 4o get informstion shout them
Lerge serem wells are of two general types: (e) screen consisting of large
opeundugs in an iron or steel pipe surrounded by sereensd grevel, amd (b)
development by pwping af an excossive rabe until the sand is largely removed around
tho scrom and the coarser materisl thus concembruteds Ghoice of iypo is a mutter
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%0 bo desided not ouly by first cost but by the experience with other wells in
‘the smmo region. Solid casing should bo extended down below the level of waber
vhen pumping since the surface waters undoubtedly coutain more iron than do those
lover dame

Gonclusion. A large supply of undergrownd water is indicated in the sand
and grevel formation whore thick. The best wwbers will be found where a mindmm
from the standpoint of local sourse of ground weber and eost of bullding a nmedn
is north of the Mills in Soes. 21 sand 28, I seems highly probeble that emough
weber cen bo obtained for the emtire noeds of the Mills and that this weber will
bo mieh swperlor in chanlosl quality o the proseat river supplys



GEOLOGICAL ASPECTS OF WATER SUPPLIES FROM ROCK FORMATIONS

Abstract of extemporaneous balk before Wisconsin seetion of Americen Water
Works Association, Racine, Wisconsin, October 27, 1931

F. T. Thwaites, Geologist in charge of well reecords, Wiscomsin Geological
and 12&s:bural History Survey, Madison, Wisconsia

Introdugtion. The attention of the writer was first attracted to the siudy

of underground water problems in the roek formations of Wisconsin and adjacent
gstates when a set of eubttings from the deep artesian well of the Horlick llalted
Milk Qompany et Racine was presented to the Wisconsin Gaolegiiﬂﬁ-'urv!y.in 1999.
At first ettention was direeted only to the strietly geological problems of the
character and suceession of the different rock formetionss 'A gradual growih in
scope has enlarged the writer's study to include quality of underground‘%aters,
temperature of waters, yield of wells, mechanical construction of wells, and methods
of recovering water. 4n effort has been made to avoid entrenching on the legit-
imate field of awmsulting engineers and, therefore, little aittention has been paid
to costs. The number of samples of cuttings now exceeds égzooo.

Roek formations. Wisconsin is underlain by both hard impervious rocks like
granite of pre~Cembrian age and by relatively soft in part very pervious rocks
like sandstone; and limestone of Paleozoic age. The old hard rock#fom the
centrel core of the state. They are found not only as the surface roeck bui have
been discovered in many deep wells whieh have encountered them after passing through
fhe younger or soft rocks. The different soft rocks lie in slightly inclined
layers which slgpe away from the central mass of hard rocks. Passing outward from
the high north-central part of the state we oross the beveled edges of the different
soft rock formationse The full suceession of young rocks occurs only along the
Leke Michigen coaste The writer has published a conbour map of the top of the old
l.rd rockss This level is important, for drilling inte these rocks to find large
supplies of water is futile., Above the pre-Cembrian lies the M, Simon sandstone,
which is the besi producer of water particularly where layers of very coarse soit
sandsione are encountereds On top of the Mt. Simon is two to three hundred feet

of shaly sandstone and shale, the Eau Claire formation. This contains little water.

Above the Eau Claire is a good water producer, the soft pure white Dresbach sand-
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stone. A contour map of its top in Illinois has been published. The Dresbach
and M. Simon are the backbone of water production in deep wells throughout
Wisconsin and northern Illinois. The overlying formations in geameral produce
little water @xcept where they form the surface rock. The S5t. Peter sandstons,
which in some places direetly overlies and in other places is separated from the
Dresbach by a maximum of nearly 1000 feet of firm sandstone and limestone, is not
a good producer at depth. Overlying the St. Peler is limestone and shales

Quality of waters. Although the availeble date.is still unsatisfactory,

mueh progress has been made in the study of the chemical gquality of underground
weters. As the soft rocks were deposited under the sea,they must originally have
contained nothing but salt waters Rain walter which has fallen on the outeropping
edges 'of the rocks for long ages has washed away the salt wabters down to a depth
of aboult 2000 feet. At the suggestion of the writer the practice has been
adopted by some engineers 6f testing samples teken from the bobtom of deep wells -
for chlorine, Drilling is stopped when this substomte rises in smount. Thus
expensive plugging back jobs are eliminated. Some sucecessful experiments have
also been made, in part under the direction of the writer, in casing wells so as
to éiminih%&he emount of encrusting solids.

Water temperatures. Dowm to about 60 feet depth the temperzture of under-

ground waters varies with the season, the lag from air temperatures increasing with
depth. At 60 feet the temperature is unchanging end is slightly above the mean
snnuel air temperature of the locality. From there on down the temperature rises
at a different rate in different places. lMany observations have been made by the
writer on flowing wells and springs and in a few placés thermometers have been
lowered in ﬁew wellss TFrom the practical standpoint temperature observations are
important. They offer an inexpensive means of telling where most of the water
pumped or flowing rroeg well is derivede Thus they deteet bridged holes, lecaks
in casing, etc. Many more accurate observations are needed,

Yield of wellse The older geOIOgieal‘studies pai& scant attention, if any,

to the yield of wells which is commonly given in gallons per minute per foot of
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drewdown. Much data has been collected but more is urgently needed before any
general conclusions are possible. Long since the writer has outgrown the idea
that every sandstone formation is a water producer, for he has found, in some
cases to his sorrow, thabt such is not the case,

Construction of wells. The writer has given much attention to the mechanical

construction of wells, for in many pleces this should be govergned by theg eology.
For instance, it does little good to case a well unless the pipe ends in an imper—_
vious lgyer. DMoreover, simply dropping a string of pipe into a hole does not

insure what oil well drillers call a"shut~off! The importance of good pipe and the
desirability of following oil well practice in cementing or mudding of shut-~ofis

has been atresse&very much in recent years, but no discussion of methods is here
possible, A good scheme which was %gatly tried is to locabe a suitable seat for the
casing by drilling a small hole ahead of the big one. The explorabowyyhole is
centered so that it can later be reamed without trouble, '

Recovery of water. The choice, design, and installation of pumping equip=-

ment is the task of the enginger and not the geologist. Nevertheless, where
geological conditions affeet the qulestion it is only just for the geologist to
warn those conéerned that a certain type of equipment is preferable, For instanee,
where it is knoﬁn that inclined layers of roek or slanting fissures make stfaight
holes almost impossible air lifts are favored instead of pumps. Foreeasts of the
probable static level in different formations are also very importent. In some
localities the meximum ecomonicel depth of wells is thus determined,

Summary, Thus it is thet a study vhich was when started merely “pure science™
has grown into one of immense ecomomic importance, Booms and depressions may come
and go but underground waters are always in demandl, As their amount is limited
their best ubilization is only ta?e obtained when geologists, engineers, well
drillers, end owners eooperate in collecting vital deta., It is urged that records
be filed withthe State Geologicel and Nabtural History Survey at Madison. Consul-
tation there cosis nothing and may save muche It is to be hoped that our knowledge
of underground waters will constantly increase in the fuit¥re as it has up to now.

References. Thwaites, F. T, The Paleozoic rocks found in deep wells in
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TABLE 1

Well records showing nature of concealed pro-Cambrisn rocks in Yiscousin; sauplos
have been examined by goologisis. For sources of date sec original publication,

Well number-city

1. Baraboo

2. Barron

3. Black Creek

4. Blooner

5. Gasco Junction
6e Clintonvillo
7. Delavan

8. Eleva

9. Fond du Lac

10. Friendship

11. Gilletd

12, uram w

13, Hartford

Owner or
location
Gty tost 856
City 1120
Borden Co. 785
Armour Co. 1006

@eBe and W, Re Re 728
City test 825

‘Bradley Knitting(o 938

. Jackson Farm 870
Gity test 750
Galloway Eea‘f r’m».l 760
Noe. 9 city 755
0il test NE: NW:

S0C. 30. T. 18 Ho.
Re 6 Ee 2607

Gillett Canning Go.80L

Waberworks 590
Hinth §t. 610
Cags Ste 585
gl': l::r 66615-
Power House 280
ity mall %61
Johnson St. 1013
Sixth St. 1015
Bast Sumer St. 982

14, Hubbloton

Dismond drill holes
Te 9 Noy Re 12 B,
m&‘s% sac. 31 790

424
420
512
170
1675
140
1660%

740

835

265

855
855
912
§oo
5001
490
532
550

614

pre=G
432
700
273
836
=947
685
~7201
570

320

6551

389
=-265
-245
-327
bl 7
=359

480 1

491

465
a7

176

Surface Depth to “levation Rock; remarks
elevation pre-G

Quartzite

Quartzite or conglomerad
Granite wnder drift
Granite

Granite

Granite under drift
quartaite? (e )
Bagalt :
Quartzite, slate, etc.
Quartzite

Slate

Gneiss, granite

Hornblende schist under
drift

- Granite

Granite
“panite

G ran:t¢
Schist
Quartzide
Quartzite
Quartzite

Quartaite

Quartzite

Slate, quartsite (w ]

=



Well number-city Owner or
location

SE;SE; sec. 31
SWillE; sec. 15

15, Hudson City

16, Jefferson Cearnation Milk Co.
17, Jefferson Jci.Ladish-Stoppen=

back Cos

18. Juneau Libby, Mﬁ.&. and

Libby

Noe 1
No. 2

Fire station

City waterworks

19, Kaukauna = City No.

3

Surface
elevation

785
800

670
790

820

820

910
949 =
210
650

. 30, Kewaskun Rosenheimer Malt and

Grain Go. 950
21, Wiscomsin Dells artesien test 928
22+ La Crosse City 640
23. Madison Station well 858
East station 851
No. I §s0
Unit No. 1 856
Unit No, 2 851
Unit No. 3 850
Unit No. 4 854
Unit No. 5 (9 Spring)
892
Unit No. 6 875
Unit No. 7 890
Capitol 929

Kennedy Dairy Go. 863

Ce Mo SteP and P,

863

Depth to “levation Rook; remarks

pro=C

457
753

393

825

879
880

730

778

1045
450
37
733
720
733
835
730
730

| aft

825
740
725
800
740
7901

)

pro~G
328
47

277
=135

~59

=G0

180
285 £

=128

-35
478

- 103

125
131
/7D

21
121
120

139

67
135
165
129
123

731

Slate, quartzite

Dolomite, slabe,
schist, quartzite

Basalt
Quartzite

Granito
Grenite

Quartzite
Quartzite
Quartzite
Granite

Quarbzite
Basalt, otc.
Granite! b /

Basalt

Basalt (¢/

Bagall

Granite

Basaltl

Schistose rhyolite

Rhyolite

Basalt
Rhyyolite
Granite
Basalt @ )
Basalt
Basalt (¢)
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Well number-city Owmer or Surface
location

24, Marinette City test 590

Southern Kraft
Paper Hill 590

Gas works, lenoninee,
Mich 588

25. Mather Appleton Cranberry

GCoe 530.21’ Te 20’
R. 1 &, 1000

26, ﬁayvill Youngstowm Sheet

and Tube Coes Nos 2

920

27, Mount Calvary Gollege 1060
28, Necedah C. and N, W, Ry, 905
Nos 1 test hole 905
. 205
Nos 2 " " 282
Hog 8 = ¥ 905
No. 4 " " 905
29, Oconomowoc Montgomery Ward 896
30, 0il City Wildeat test 890
31, Oshkosh Algoma Sireet 755
Diamond Maich Co. 750
Stete Hospital 765

32, Powaukee Edgewood Farm 860

33, Portage Court House 819
34 Prairie du Sac¢ Philli 859
35 FPray &plora‘hion
20C8. 1’33 T. 21’
Re 2 W, 950

36, Reoseville Ebscheid Farm 85084

37, Sauk CGity OCity : 757

elevation pre=C
T2

687

658

175

1160

11767
310
229
202
192
203
950
490
680
675
T4

1190
530

560

85-98

23

523

-122

97

~T0

825

=240

~1161
595
676
703

702

: =54
400
75
75
51
~330

289

299

860

860 %=

234

Depth to Elovution Rock; remarks
pre=C

Quart::fte (—F )
Granite

Graniteo
Basalt

Jaspor
Quartzite or granite(y/
Granite
Diorite (h/
Granite, dioriteW
Diorite %/
Quartzito, granite/t/
Quartzite(* /
Granite /J.}
Granite(h/
Granite!//
Granite
Granite
B.byolife(m J
Granite

Iron formetion and
. sghist

Quartzite under drift

Granite
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well number-city' Owner or Surface elevation Depth to Slevation Rock; remarks
location proe-¢  pre-C
762 $6 " /
38. Stillwater, Minn 0il tost s 708 s  Sandstond
39, Tomah Park 980 452 528 Gneiss
City, north well
955 310 645 Granite
40, Two Rivers Test No, 2 587 1610 -1023 Quartzite
41, Watertown City No. X1 809 750 59 Slate
City No, 3 809 715 94 Iron formation
42, West Bend Gity 920 93017 -1011  Chorby(de~sif-t)
43, Waupun City 883 750 133 Pegnatite
Insane Hospital 880 509 371 Quartzite
44, Whitochall City 815 265 550 Gabbro
New wells since publisution in 1931
8% Adams City 956 278 678 Quartzite
90. Augusia Village 968 88 880 Grenite
91. Black Creck 0il teost, sec. 28, _
Te 24, Rs 17 E, 780 5004~ 280+= Granite
92, Braandon villsge 97 855 142 Quartzite
93, Brothertom  Hamson Ferm 850 3504~  500+=  Quarbzite
94, Cambria 0il test Noe 1,
Slinger 870+~ 650+= 220+= Granite
_ Nol, Robests 9/54~ E6SE~  25Di-  Fe remfle
95, Chetek Ho. 2 village 1084 256 828 Granite
96, OCOriviiz G.H-S‘Iiol’ and P
; R. Re Go. 682 196 486 Grecnstone under
: drift
97. DeForest 0il  test 940 745 195 Granite
98, Eau Claire Test No. 8 820 110 710 Gneiss
Dells Poper e Puiplo ¢35 : /60 73 7 o Aot li
99, Fort Atkinson No. 3 city 782 1060 -278 Granite

100. Hustisford  GC.amery 860 268 592 Quartzite
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#ell number-city Owner or location

101,
102,
103,
104,
105,
106.

107
108
109
110
= s

e

43~

47,

56e

654

68,

Surface

Depth to #levaiion Rock; reuarks

elevetion pre~C

Menomonee Falls City 880 1360
Oregon Industrial School 936 850
Rogendale Cannery 905 440
St Croix Falls CGity 920 249
Powers, Mich., C. and No W Ry. 867 403
Stephenson, Mich 'l.'

Whitehouse Milk Cos 683 385
Shell Leke City 1225 520
Kimberly Gitf/ i 745 goo
Wilson Firetower 77 ~27-5% 12%
NI o 29 -¢ v s
S’ L g i
Trene, LI OVl test §20 2525 "
wells, Mich Cdn/'v‘ﬁ)f <o Cog~ 76o
New well logs
Boscobel City 690 - 965
Colle SteP. and Ps R« Re 675 1000
Durand 720 460
Moridean 746 352
Depore City 595 81l
Fogelos Lale PR Gy Bt
s Je &) — b¥3
(WP Y90 e Ng?
ol i 1317 "%q s
Colanatons, Sey + 275
o/ R 10 2, + 183
W apAtrten, 1907 - /095
Bavdhaed, 995 - 208
R, 200 ool EG)
au~4~122~ - 1917 - 1140

pre=C
=480
86
456
671
464

298
705

— 'S'—

581

bi§s sedaES

-205

~ 8 2

=275
~325
260
394

=221

Quartzite, granite
Rhyolite

Quartzite

Basalt®

Marble

Granite

Granitoyhosnpis )
G rn.n;l'e
7 Lorsaldaail]
2 (e )
Gvanifv
Gran'te

Sehisy
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{;

740"

33541

Reid R&&d Farm T 25 N B2E gec 6 NW 1/4 NE 1/4

- il /Jr :f
0!-3! TLoess with some admixed sand and gravel //5'514 / 37/
3'=11!' Grey Brown Glacial® Pil1

11'-17! Same, but very calcareous., About 20% (aCOz Equivalent.
171-22' Same, but only faintly calcareous to non-calcareous.
221=221-6" Brown layer. Little organic matter. No pollen grains.
2216"- 27! Grey clayey material, non-calcareous, 3¢ =22 T 2§

XD 22220 4 22-§—230



s AN oM

73 18t .=27
gy 21=31
B1-4t
g 4'=5!
47 Bl=g!
uy 6!'=71

by T1=-81

o ~LO gr-lgn

61 191-20"

%‘;_’-‘ Ro-—adp-r"

{20(-21!
41 alraze
6§ =18 221-30"

e 301-34!

HEB¥2 ~ (& TG
Hole at Experiment Station., T25N R3E sec.22
NW1/4,SWl/4,NW1/4
Silty loess with some sand snd gravel admixed.
Same
Same
Reddish brown,gritty,sandy glacial till
Same
Grey-brown till
Same
Yellowish or bugf grey-brown till, Very calcareous (About 20%
Ca€0z Eq,)
Same, Water table was at 11'6" on Sept.3, 1941
20-19
Light grey silty material, 204 ~10

63= 20-2 — 2o0- ¢ 20-4 — 206 657 b ”-” ‘
Dark horizon., Organic matter content 15% at maximum, qu;an,!

//'1( &y

Same as 19'-20!
Same but 1.5% CaCOz equivalent contained.

Getting quite sandy with depth. Impossible to
brine up 2 sample below 34!30
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e -0 Auburndale Hole T 25 N RBE sec line between 30 and 31,
b= 77_6..;-;" 78= /[~ |G 79« 0.1 mile E.
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Department of Geology,
Scloence Hall,
University of Wisconsin,
Madiaon, Wisconsin,
: January 8, 1943,
Dr .LoRtWilﬁon’
Department of Geology,
Coe College,
Cednr Replds, las

Dear Qr.W11son!

; I wrote you previously to the effect that
I would turn over to Professor F,T.Thwaltes remaining samnles
¥ of buried "soils" which I have, 1 have now done so, and
g the list is as followst

A« Black layer, fron Loeellity #4 as deseribed in ny
thesis, whiceh 1s now in the Univeraity Library
(Locality #4 is in the N.E. 1/4 N.W,1/4 N,W,1/4 of

800.34, Te26 N., Rel Wy), at a depth of 4.,7' to 5%,
The black layer has and organic matter content
of about 5 %

S Bs "Buried Soil" at the Marshfield Experiment Station,

iy | called Loeallty 8 in my thosis(W,W,1/4 8.W,1/4

i NeWel/4 of Sec.22, T.25 Ne, ReB3 E ), samples taken

| in the second hole, which I put down in June, 1942,
encountering the "soll"™ at shallower denth then before:

Semples from the 18'«19' level:
"Ex3,Ex4,Ex5,Ex6, Ex7,Ex8,Ex9,Ex10"
(These are the fleld numbers, written
on the bags, and wore taken in the
order numbered from the top down,

= ' Semples from the 19'-20' level:
S o "Ex1l,Ex12,Ex13,Bx14"

Sample from 20'-2016"s
"Ex15"  ("Ex" stands for Experiagnn Statlon).

Since the ssamples wemee teken with a post hole sugier,
they were twisted and disturbed somevhat,

Very sincerely yourﬁ;kﬁék-_
3. b

Prancis D. Hole

243
:
:
3
ks
.




l_lf:f"s% - 116681 ]

WEMP WILL WELL - RIPON, WIS®
SE SW 33, TI6N,RI4E

KHidwest Drilling Co. and Brown Hordware Co., Contractors, 1943

Qi Labled "Drift®,  leseial till, brown-gray, dolomitic,

116664
65 22-55 Galens-Platteville, dolomite, 13.bt cray to 1ight
brown-grar.
&6 55-140  Dolomite, light gray, some blue—g
Total Gulene-Platteville 118 feet.
&7 1A0=145 Lower ﬁahmshm. Dolonite, light gray.
69 153*'150 ﬁma
70 160-165 Sume.
71 165175 Sume, (Some green shule.)
72 175-180 Sane,
73 1B0-195 Bame, (Very fine cuttings.)
T4 198-220 Some as above. :
75 RE0=240 Sume. 5
7%  240-260  Dolomite, light gray. 1
T W'm Bane,
78 270215 Bame,
79 275-285  Same, (A few grains of sand,)
80 285-300 Dolomite, like sbove; sandstone, (ine to medium-
grained, light yray. Total Lower Magnesian 160 feet,
81  300-330  Trempesleau (Jordan) sendstone, medium to fine~

grained, light pray, dolomitie,

By Fu T+ Thwalites August 13, 1943 |



Te 25 ﬁo’ Re 3 E.
City Perk well, Mershfield, Wis.

McCarthy Well Co., 1945
' Thickness Depth, feel

Clay 21 a1
Sand $ 1
Clay 13 36
Sand and gravel 33 69

30% to 39 cased with 30" 1" stosl pipe to 33; cememted to 39
20 below 39

20 3/8% steel pipe from # 2 to 49 with 20® 3/16" everdur screen
below to 69

Tested 24 hours at 310 gepeme lowered water from 17 to 65 = 48' drawdown
specific capasity = 6.5 gepems :



Te 36 Noy R.‘ 13 W,

S8tella Cheese Co. m‘i'll. Barronetic, Wis.

McCarthy Well Co., 1545

Thicknegs Depth fect

Hardpen and boulders 146 146
8and, gravel, boulders 62 208
Red clay and stones 23 231
Fine sand 14 245
Soft sandstone 28 213
Hard sandstone 77 350

Cazed with 45§ steel pipe to 273 from ¢ 1.5

162 to 50 f£illed with puddled clay

12" from 50 to 350
Tested 10 hours et 30 gep.m.

Water at 150 not lowered by pumping
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