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Mr* C. I* If/era Oelweln. Dae. 90,

Mr. A. J. liupont Oelweln*

WELL Ho* 1"

In vlfw of the feet that the paat bacteriological annlyaea of
Wall no. 1 have been consistently bed, even aft -r the reoaalng of thla wall
la Jaaa 1935, we hare Introduced large quantities of calcium ehlorlde et
three different occasions, thereby attempting to thoroughly atariline any
contaminated areas or orevioea ia the wall*

The first treatment of sterilising the well was done on Friday,
November 27th* Aealated by v.r. Wuerth and Mr. Welter, we Mixed a solution
of M6 lba. of chlorinated ll*e (approximately 7& lbs. of free chlorine) la
10 gallons of water and introduced it uniformly Into the well et the top of
the 6" drop pipe with a areem of water for twenty minutea. The water waa
eupplled from a 8" pipe oonnected In the dieohnrge line of the pu«p on ell
Ho. t* Af»ter waa introduced into the well at the rate of about 175 CPK for
10 wdnutee, when the well overflowed between the drop pipe end 8" oaaing•
Water flew waa then reduced to 80 G?M* The well waa flushed with a etreem
of wat«-r of 80 GPM for 5 ninutea each day until another treetnent wee given*
The piston end rods ware recoved previous to the above treetnent and were
act replaced until the final treatment waa completed*

The second treetnent wae riven on Thuradny, ,>eeenber 3rd* later
waa Introduced into the well at the top of the drop pipe while 85 pounds of
calcium hypoohloride, CCH (approximately 18& pounda of free chlorine) waa
added uniformly la dry form for 30 ninutea. The water flow into the well waa
regulated ao ea to keep the well full during thie treatment end wae activated
at about 80 0PM. After the rirst 30 mlmutaa of the above trentment, addition
al water waa run into the well at the aame rate for IS minutes. The well was
again flushed with a stream of water of ITS 0PM for 5 alnutee eeeh day until
December 83rd. Thie wee done with the thought that the additional flushing
would force the chlorinated solution toward the bottom of the well*

The third treatment waa given on Monday, iieeesiber Z8th, by lower
ing ljn pipe to within one foot of the bottoa of the well* a eolution of 13
lba. of calcium hypocblorlde 00H (M# available ehlorine) in 10 galloae of
water waa introduced to the bottom of the well, throurh the lj" pipe, with
water flowing et the rete of 80 0PM for fifteen minutes. Them 48» of pipe
were removed and enother quantity of ehlorine solution, aa»e aa above, waa
Introduced into the well. Additional doaagee of ehlorine eolution (13 lbs*
calcium hypoohloride and about 7 lba. free chlorine) were Introduced into the
well after removing another M ft. of pipe, then 36 ft, and again after remov
ing 18 ft* Then another dose of the came ohlorlne eolution wae introduced et
the top of the 6" drop pipe e>iieh extende down into the well &07 ft. Thie
eolution waa added gradually to a etream of water for a period of 16 mlmutaa.

/



Mr. Myera Mr* !*ipont Deo. 30,

Additional water waa run Into the well for 80 minutea, regulating it at a
rate of flow to keep the well full to the top during thla period. By thia
method of chlorinating, a quantity of chlorine eolution waa relnaaed in the
well at the following depths from the curb of the well—

797 ft, , 749 ft. I 695 ft*

607 ft*

I 659 ft. I 633 ft* ;

It is planned to replace the pleton rode within the next few
deya and, before repleelng the pumping head, to fill the 6" drop pipe with
a chlorine eolution made up of 15 lbe. of hypoohloride, thereby thoroughly
atari 11sing the pump rode. The old leethera on the pleton will be replaced
with new once* The water first pumped will be diaoharged to waate until the
heavy chlorinated water haa been removed, after which the water will be pump-
ad into the railroad tank for about a week or ten dnya, and then eamplea will
be taken for nnalyaea*

AJDtW

ee-Mr* ifletere
Dr. Teeter

Mr* *ii

>

Youra truly,

tfO.XJ2^~S

R
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Iowa

Emergency Relief Administration
314 WEST EIGHTH STREET

Telephone 4-6201

DES MOINES

Monona, Iov/a, Aug 21, 1935

Memorandum to Dr. A. G. Tester
From "J. 0. George
He Deep Well Exploration at Monona, Iowa.

The exploration was made at the request of the Inter
state Power Company, who own the wells and pumping equipment
which supply the City of Monona with water.

The purpose of the investigation was to determine,if possible,
the source*and method of exclusion of contamination which has
been reported repeatedly in the No. 1 well.

Monona has 1,163 inhabitants . Aside from a monument works
and a creamery , there are no industries.

The wells are located at the power plant of the Interstate
Power Company on Page St. near the Milwaukee depot.

The following are considered possible sources of contamination

1 Sewer tile. For disposing of 8ewage from toilets and other
iris"i"d*e,l*plumbing fixtures, the city uses ordinary drainagR
tile. No attempt has been made to seal the joints between-
each tile. The sewers are separate from storm drains.

The size of the tile is 6 or 8 inch depending on the slope
and density of population. In the middle of the street in
front of the power station where the wells are located, there
is a six inch sewer huried &t a depth of 9 feet. Since the
Dower house is located on a divide between a north and south
slopes, this sewer begins in front of the powerhouse and
drains northward. Another sewer drains southward from a
point in the middle of the street about 150 feet south of
the railway tracks.

It can not "be determined whether or not any sewage
actually makes its way to the ex wells, but such a system is
certainly hazardous to public health as there are undoubtedly
many private , shallow wells within the corporate limits of
the city.

The danger of contamination from these sewers depends
a great deal upon the nature of the rock or soil in which i
the tile is "buried. The log of Hal well shows that the sur-
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face rocks consist of glacial drift 46 feet (thick. The exact
nature of the drift was not determined but in general if is

extremely variable in thickness and character. In places it is

likely to be very sandy. In which case sewage could move very

rapidly down to the underlying limestone, thence through crevices

to any low point such as a well. Under these circumstances, con

tamination can travel/ long distances.

2 Well A ( See sketchj is an abandoned well inside the pov/er

house located about midway between Well No. 1 and Well No. 2.

The total depth of the well is 415 feet. The static level of the
Jt H/ets r+/>°r fee/ /-o Ar « -9/o' t/e>my^ arre/ <*6arrc/*f~Te*>r

water is 161 feet. as rt ^y haf^ tn ,93o
A still test was made with the current meter and no movement

of water could be detected. Samples of the v/ater were obtained

at 163feet and at 412 feet. EizxaxpassifcfcKztaxzxihexBxzsizniaxe

A slight trickle of water could be heard in the well .

Until recently this well v/as buried under the concrete

floor. The concrete floor v/as broken and the old rock walled pit

hbout 12 feet deep was excavated. At the bottom og the pit

8-inch casing was found v/ith a wooden plug in it. The casing

v/as pretty v/ell rotted out and the length of it is not known but

usually in old wells of this depth, the casing extends down to

solid rock, in this case it would be 46 feet. According to Mr,

ider , the local manager , the hole is reduced to 6-inch , at

depth but the point where the hole is reduced is not known.

Before the well was examined , a joint of 8-inch pipe

was placed over the hole and sealed with cement. The pit was then

refilled, v/ith the 8-inch rising about 3 feet above the level of

the floor. This was done to prevent water in the pit from flov/ing

into the well during the examination.



.. . • ..

Since this well is 415 feet deep and the top of the St Peter

sandstone is reported at 405 feet, it might easily facilitate the

movement of contamination downward into the St. Peter and across

into the other wells. This condition is especially facorable

for contamination, since the static level of the v/ater in the

deep wells is about 419 feet.

The safest wa$ to prevent this contamination is to fill the

well with a mixture of neat cement and water , from top to bottom.

Mov/ever, where the well is cased , the cement might not be effective

and the casing is probably too rattzx badly decomposeu zxzx to be

pulled. If the well v/ere cemented from the bottom to 400 feet,
rest

leakij' ir the St. Peter could be prevented. The balance of the

hole could be filled with sticky clay.

3
Well B This is also an abandoned well located inside

the power house about 50 feet East of well A. It was originally

drilled to a depth of 415 feet and later it was deepened to 465

feet. In 1932 it •s abandoned. Advice was given by the health

department in a letter "Brom H. H. Black,Sanitary Engineer, Engr.

Dept. Eoard of Health. "It is recommended to plug the well just

above the v/ater bearing stratum and fill v/ith impervious material

3uch as clay or concrete" The estimate called for 47 sacks of

cement. Actually only three or four were used and the cement was

mixed in the ratio of 5 to 1.

The well was not excavated for this investigation as the

location is now the site of an auxiliary pump.

The static level in this well is reported to have been about

200 feet. There is aaid to be 200 feet of ex 8-inch casing in the
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hole and 6-inch hole from 200 feet to bottom. The capacity of the

well was about 30 gp. At 40 gprn. the level of the water would

fall nearly to the bottom of the well.
possible

This well may still be considered a^source of contamination

as the cement used in cementing the hole is probably quite in

effective.

4 Well G

Well C is located in the NW. corner of a building used by

The Farmers Commission Company on North Street about two blocks

east of the power house. The well is cased with 6-inch tile at

the surface and the total depth is 34 feet. The static level

is 25 feet. These measurements were made with a steel tape. No

samplas v:ere taken from this well. The chances of contaminating
the power house wells at this source are remote.

5 Well D

the back of
This well id located in. the same building with Well. C.

The total depth is 285 ter.t . The static level of the water

is atom* 159 feet. As the elevation is about two feet lower than

the floor of the power house, it appears that the static level

is the same as in Well A and water in both wells probably rise®

from a common source..

Old rags are used to cover this well at the surface. When
tlrst/i)

the rags are memoved, two joints of 6-inch.tile can be seen in
A

the hole. Below this the hole is cased with iron or sieel casing

probably 5 inches in diameter. The length of the casing could

not be determined. Considerable water can he heard falling into

the well but not enough to EKaarA to be measured v/ith the current

meter. The volume probably does not exceed 3 gallons a minute

which is quite enough to contaminate a large volume of water.
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No movement of water was indicated by the current meter in any

part of the hole. Samples were taken for chemical analysis at

161 feet and at 285 feet.. The sample from the bottom containes

live vermin and feathers, probably from dead sparrows that have

fallen or have been swept into the hole.

On account of the apparent relation between well A and

Well D, Well D should be plugged.

ft 6 Well E
and north

7/ell E is located just outside.of the power house. The

The total depth of the well is 75 feet and the static level of the

v/ater is 25 feet. No samples wearc taken. It appears tu have some

6-inch casing . There is a concrete pump platform and the casing

is plugged v/ith a short wooden plug. If the well is to be

abandoned, it should be more permanently sealed although at present

there is probably no contamination from this source.

2xt>loration of No. 1 Well

According to Vol. XXXIII of the I. G. S. this well was drilled

in 1922 to a depth of 814 feet. The altitude above sea level is

given as 1216- feet. Originally it was cased with 10-inch casing

to a depth of 142 feet. There was also an 8-inch liner from

337 feet to 443 feet. In an effort to exclude contamination, the

8-inch liner was entirely removed and new wrought iron casing

was placed in the well from the surface to a depth of 450 feet.

A casing shoe was placed on the bottom of the casing and alt-but

no cement v/as useu,

^ yW As the odometer was broken during the exploration it was
\)//\ not possible to measure the static level of the water. *" ~5<3sfryfcCta
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were taken at the top of the water and at ihsx a few feet above the

bottom of the hole. The bottom of the hole contains a. 6-inch

brass cylinder 8 feet long which was dropped into the hole some

time ago.

Still tests with the current meter were made at frequent inter

vals to the bottom of the hole. Ho movement could be observed.

The well is equipped with a double action cyllinder pump

and 486 feet of drop pipe. cyllinder and tail piece add »•*."»-

feet making a total of .The reported capacity of the pump is 90

gpm. The draw down has not been measured. An attempt was made

to measure the draw down with the conductivity apparatus thruogh

a small opening at the base of the pump but there was not enough

clearance to allow the electrode to be lowered.

When the pump was reassembled , the electrode was placed

in Well A and after pump:. oil No 1 for an hout, no change was

observed in the level of the water in Well A. At the same time

a gauge was placed on the air line of well No. 2 and no change was

indicated in this well. Then wells Ho 1 and No 2 were pumped

for a half hour at the same time and no change was indicated in

in well A. As the static lefcel in well A is much higher than in

the deeper wells no change was expected. If there were any

direct connection between wells Hal and No. 2 a slight lowering

of the water level in Ho. 2 might be expected while pumping Ho 1.

No 2 well is reported as 850 feet deep, v/ith 10-inch casing

/to a depth of 450 feet. Ho records frn the local officey could be

^found to confirm the length of the 10-inch casir

A Layne- Bowler centrifugal pump raises the water at the rate

of 300 gpm. The static level is 416 feet as measured with the
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air line. The draw down was 69 feet after fcfcs 10 minutes when

the level became zeciiiKdx stationary.

Recommendations

Corrective measures are suggested in tnc order of their import

ance.

1 Extend 8-inch casing in well No. 1 to a depth of.465

feet and cement casing at bottom. This will require under-reaming

for a depth of 15 feet. Contamination ma$ persist for a txaaz while

afterward but in time this should clear up.

Plug Well A. as indicated above.

3 Plug 'Yell D in like manner.

4. Exag Clean out and plug Well B. This would not be

necessary except as a last resort.

W. 0. George
iona , Iowa, Aug 21, 1935
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B5Dolomite: qray

:

Dohi-ni

•: blue -Chrrt.'white
mpmt& Iff: 'c/**-JJ:ir> ryr.'Jf- '• rrmTflfrJ tyrrjv* ii/iiff

L .

:

salca

. 2Q\l)meslonc-: iicjhf bluish gray

•

•

-4

O

/:

liqhf cj/ay

f Drinmim: hluihh *yelbv/ls> CsK.

•

. . • ,- -

i

jray

is ot

o

ffe> % -CW5

See repor; exp/oi to determine source of contamination.
Su, en by A.CJesfer
Assist 5fate Geologist
low/a Creoloaical Survey

rield Work by
. .O. (reorge, Field Geologist
l.E.fc.AFJ



MONONA IA/E.LU
INTERSTATE. /=>OH/£LfiZ CO>

NO I

*S&M&Lea £r&rttN££> &y- fx77 7WWMTS3. U\rV. /V6S. 70b73 * 707*>3-

o'-44 or.ft-no ^arnp/e

44-35' Oo/omSrc - buffand <bAs&.

/OS'-'SO'
Do/om,/-c - fray .

/S0'-Z40'
\o O «=> Do'ormfe, fay - Ctttrti uJ»,*c .

Z40-2SS' 0o/t>mi+c, <sn»

2SS-- 2-TS Oolomire.. qrav A 6/<sc — Cncrr,u^tirO. .

2691 29S-3I5- /?o /»miJe. qr~*y -

SIS'- 3*? jLirrrejrr>r7e_ &S<se,•

335'-555' d.'mejn>ia. Ttf/tmf b'vc mrt* mrm
|g//>aniTJi zrzirmjiu m \jm* a1:1v' "•• i

~S?<orr* /frnttf" &/%S'5*
rj m uj'jh

>*/•*». t cmr'** - j/m/6.

40S'-dS»
*~***f*., rrurx/.om fo fine-courser be/onJ

\¥&drr~*s

4V>-- 54S' Oo'otti^j /,^nr ^rmy.

SanJstorta . medium, A

i 5*5 - *9S' 0oiorr*.+e., /r»*Trqr-*y.

4OO-4X0'

UO'-t^C jDofomi+ti, qrmy- CHcrV-juJSi/r'c

6S0'- (glO
I wktxtw.w. T7Jt m

XJo/omitc^ /.4*tr orsy

<=> \ «3 &o/om,fe, /t**if WXKJI*)m£

(,B0'-7XS Oo/orrt/f-e, /.?>»/* qr*y

7Z5-740' r*J .Calcareous, •£/, <5"/»>
{U-j.xvznariJiz'Z*

*oS-i»ej <?r»y ca/earacus -

W-80S' feV«5»)»Hily«M»"/-*^w»«>^>»« r'o/r>edrt'»r,iA)hiJeJa>lcMrecos.
rttWRSiat&BS&i-iLJMH-AZ VXjKT WA.l-r,< NBMm>/&77Zl



WELL op INTERSTATE POWER CQ, MONONA, IA
D'.Weci, 1322
.SambleJ txamined by F.TThw*i *a. *J W No* 70fc78-707fa3

/*- loo'

0• <-rb Drift, no samples

96 • 9S

\WJ.-B£'l-i
/OS-/9C?

\/90-ZfO

W/OZSS

\Z69\29S-3lS
\31S-33S \i2

33S3SJ
SO j 3SS • 3 6S I

Dolonute burf end blue

sav u,n.i blue

Dolomite, ^ray

O I IcJl Dolomite, yray; c-hert, white

Dolorrt'fc,qr-a.\
Dolom ite . a rayana blue • chert. i*s.- te

,oray; cJiert, w/fi/tc

\3dS-38S : I^-' iH-'-i/o'ie liyeit O' t//tfipra)
IWMJUB'trt

90S- VSS coaner beJaur

"— "*— ~*v.t!T-ATAy.n*jfn ivr"-'i'-'H1'M£ulwtft'U,\ri\

fbO-SHS | ' 1 "V-t- Do/om',tc. liehf iray

6S0-670

lI+fBVFMl
6BO-72S

25 1HS-76S

Jo/onnte, ora\

62O-(>S0 \ Adolomite, oray- cherr, white

Po/amitt, light O' .i

r~2T Dolomite. 1'ightora.y

•Jancifone, fine, ha,re/,ca.lco-reous. /rpfrr

•I JaWj rone.cOa.rsa to fine .oray, ca.lca.rgout •

'I •Sa.na'-stonc, fine tornetfu/m, nfhttc, calcamouj\






