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| MONONA
Final Anslyses of Water Collected as Part of Pollution Study
Collected by W. 0. George, Fleld Geologist

1 2 3 4 5 6 - 7
N0.97987 No0.97988 HNo.87527 No.97920 No.97921 No.979 No.27939
Total Solids 605.0 17680.0 2390,.0 1150.0 1320.0 = 880.0 970.0
Susp. Solids 155.0 17085.0 ——— 40.0 150.0 ————— ————
Diss. Solids 450,0 585.0 290.0 1110.0 1170.0 880.0 870.0
Insol. Matter 3.6 11.6 10.8 22.8 22.6 21.2 3B.4
pH ’ 705 " 700 7.2 7.4 701 N 7.0 6.8
Alkalinity éMeO) 184.0 252.0 232.0 354.0 360,0 320.0 324.0
n phn) 0.0 0.0 0.0 0.0 0.0 0.0 0.0
R205 2.0 5.8 200 506 402 4.0 608
N as NHs 0.0 0.0 -— 0.0 0.0 0.0 0.15
N as NOg 0.003 0.04 Tr. 0.002 0.008 0.008 0.25
N as NO3 0.0 0.2 0.0 25.0 33.0 27.0 23.0
Alkalies as Na 12.6 17.0 7.0 50.6 58.3 39.68 39.4
Ca 55,7 88.2 64.6 177.6 182.2 138.0 147.0
Mg 18.7 34.9 27.0 6S.1 70,9 59,7 58.7
Fe 2unf11t.) 30.0 200.0 ——— 15.0 8.0 —— ———
Fe (filtered) 0.1 0.3 Tr. 0.0 0.0 0.3 1.3
¥n 0.0 0.2 Tr. 0.0 0.1l 0.0 0.0
Al 0.8 2.7 1.0 1.9 2.1 1.9 2.6
F 0.0 0.0 0.0 0,0 0.0 0.0 0.5
Cl 17.0 23.0 6.0 100.5 101.0 73.0 71.0
S0, 41.2 85.5 40.8 240.2 259.4 168.8 172.7
3035 224.5 307.4 283.0 431,.9 4338.2 - 330.4 . 395.,3
P04 0.0 0.0 0.16 0.005 0.005 0.02 0.15
BO3 0.5 1.0 1.5 0.5 0.5 0.5 0.5
Calc. Hard. 216.0 365.0 273.0 727 .0 747.0 591.0 611.0

1. Well No. 1, T.D. 814'. Sampled at 420!.

2, Well No. 1, T.D. 814!, Sampled at 805'.

3. Well No., 2, T.D. 850!, Sampled at pump, August 28, 1934.
4. Well A, T.D. 415', Abandoned. Sampled at 163'.

5, Well A, T.D. 415'. Abandoned. Sampled at 412!.

6. Well D, T.D. 285'. Sampled at 161!'.

7. Well D, T.D. 285!, Sampled at 284!.
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¥re A. Jo Dupont Oelwein,

"MONONA WELL No. 1*

In view of the faet that the past becteriologicel analyses of
well Ho. 1 have been consistently bad, even after the recasing of this well
in Jupe 1938, we have introduged large quantities of ¢aleium chloride st
three different occasions, thereby attempting to thoroughly sterilime any
conteminated areas or crevices in the well.

The firet treatnent of eterilizing the well was done on Fridey,
November 27th. Assisted by Mr. Wuerth and Mr. Welter, we mixed a solution
of 25 lba, of chlorinated lime (approximately 7§ lbs. of free chlorine) in
10 gallons of water and introduced it uniformly into the well at the top of
the 6" drop pipe with a Sreem of water for twenty minutes. The water was
supplied from a 2" pipe connected in the discharge line of the pump om Well
Noe. 2, Water was introduced into the well at the rute of about 175 aru for
10 minutes, when the well overflowed between the drop pipe and 8" casing,
Weter flow was then reduced to 80 GPM, The well was flushed with a stream
of water of 80 GPM for O minutes each day until snother treatment was givem.
The piaston and rods were renoved previous to the above treatment and were
not replaced until the final troatment was completed.

The second trestment was given on Thursdsy, Decenber 3rd. Uater
was introduced into the well at the top of the drop pipe while 25 pounds of
caloium hypoechloride, CCH (approximately 12} pounds of free chlorine) was
edded uniformly in dry form for 30 minutes. The water flow into the well was
regulated so e to keep the well full during this treatment and was estimated
at sbout 80 OPM., After the first 30 minutes of the above treatment, addition-
el water was run into the well at the same rate for 15 minutes, The well was
sgain flushed with a stream of water of 170 GPM for 5 minutes eseh day until
December 23rd. This was done with the thought that the additional flushing
would force the chlorinated solution toward the bottom of the well.

The third trestment was given on Monday, December 28th, by lower-
ing 13" pipe to within one foot of the bottom of the wells A solutien of 13
1bs, of enleium hypochloride COH (£6f available ehlorine) in 10 gallone of
water wes introduced to the bottom of the well, through the 1} pipe, with
water flowing at the rate of 20 OPM for fifteen minutea, Them 48' of pipe
were removed and another quentity of chlorine solution, same as above, was
{ntrofuced into the well. Additional dosages of ehlorine solutiem (13 lba.
esleium hypochloride snd about 7 1bs, free chlorine) were introduced into the
well sfter removing emother 54 ft, of pipe, then 36 ft, snd egein after remove
ing 18 ft. Then another dose of the same chlorine solution was introduced at
the top of the 6" drop pipe shich extends down into the well 507 ft. Thie
solution was added gradunlly to a etresm of water for a period of 15 mimutes.



2 Mr. Myers Mr. Dupont Dec, 30,

Additionel water was run into the well for 20 minutes, regulating it at @
rate of flow to keep the well full to the top during this period, By this
method of ehlorinating, a quantity of ehlorine solution was reloased in the
well st the following depths from the curd of the welle-

707 ft. ; V49 f%, ; 6UB fe. ; 65D £%, ; 630 . ;
507 £t

It is plenned to replece the piston rods within the next few

days end, before replacing the pumping head, to fill the 6" drop pipe with

a chlorine solution made up of 16 1lbe. of hypochloride, thereby thoroughly
sterilizing the pump rods. The old leethers on the piston will be replaced
‘with new ones. The water first pumped will be discharged to waste until the
heavy chlorinated water has been removed, after which the water will be pump-
od into the railroad tank for about a week or ten days, end then semples will
be teken for analysea.

Yours truly,

d/—»ﬁayﬁﬂ/

AJD:W
eo=lr, ¥ieters
—_— Dr. Tester
Mr. Fiseo
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Emergency Relief Administration

314 WEST EIGHTH STREET
TELEPHONE 4-6201

DES MOINES

Monona, Iowa, Aug 21, 1935

Memorandum to Dr. A. C, Tester
From W. 0. George
Re 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 @Gompany on Page St. near the Milwaukee depot.

The following are considered possible sources of contamination

1 Sewer tile. Tor disposing of Bewage from toilets and other
Ingide plumbing fixtures, the city uses ordinary drainage
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 buried &t a depth of 9 feet. Since the
power house is located on a divide between Z 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 mekes 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 s0il in which X

the tile is buried. The log of Nal well shows that the sur-
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face rocks consist of glacial drift 46 feet dhick. 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 travelf/long distances,

2 Well A ( See sketclg) is an abandoned well inside the power
g
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
, I was reporfed Fo ke 00 deep arnd abanderred
water is 161 feet. _ . _ dry hele /o r920

A still test was made with the current meter and no movement
of water could be detected. Samples of the water were obtained
at 163feet and at 412 feet. IizxexpusxihiRzihxixinexexiszmaye
A slight trickle of water could be heard in the well .

Until recently this well was buried undexr the concrete
floor. The concrete floor was broken and the old rock walled pit
Bbout 12 feet deep was excavated, At the bottom of the pit
8-inch casing was found with a wooden plug in it, The casing
was pretty well rotted out and the length of it is not known but
usually in old wells of this depth, the casing extemds down to
Isolid rock. In this case it would be 46 feet, According to Nr,
Welder , the local manager , the nole 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, with the 8-inch rising about & feet above the level of
the floor., This was done to prevent water in the pit from flowing

into the well during the examination,
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Since this well is 415 feet deep and the top of the St Peter
sands tone is reported at 405 feet, it might easily facilitate the
movement of contamination downward into the St. Peter ahd eacroes
into the other wells, This condition is especially faworable
for contamination, since the static level of the water in the
deep wells is about 418 feet.

The safest way to preventi this contamination is to fill the
well wilh & mixture of neat cement and water , from top to bottom.
However, where the well is cased , the cement might not be effective
and the caeging is provably too rmizizx badly decomposew zxzx to be
pulled., If the well were cemented ¥rom the bottom to 400 feet,
leakage ir the ‘8t. Peter could be Prevented. The bigigxe of the
nole could be filled with sticky clay.

3 :
Well B This ig also an abandoned well located inside
the power house sbout 50 feet East of well A. It was originally
drilled to a depth of 415 fect and later it was deepened to 465
feet, In 1932 it was ebandoned. Advice was gbven by the health
department in a letter Brom H, H. Black,Sanitary Engineer, Engr.
Dept. Board of Health. "It is recommended to plug the well just
aﬁove the water bearing stratum and fill with impervious material
such 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 auxillary pump.

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

200 feet., There is aaid to be 200 feet of ex 8-inch casing in the
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hole and €-inch hole from 200 feet to bottom. The capacity of the
well was about 30 gp. At 40 gpm, the level of the water would
fall nearly to the bottom of the well.
possible
This well mey still be considered apsource of contamination
as the cement used in cementing the hole is probably guite in-

effective,

4 Well C

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

semples were taken from this well, The chances of contaminating
thd power house wells at this source are remote.

5 Well D
e the back of

This well id located iq~the same building with Well, C.
The total depth is 285 flect . The static level of the water
is gkomz 159 feet, As the elevation is sbout two feet lower then
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 rises
from a common o urce.

Cld rags are used to cover thiz well at the surface, When

a(ra?_m

the rags are memoved, two joints of 6-inch4t11e can be seen in
the hole., Below this the hole is cased with iron or séeel casing
probebly 5 inches in diameter, The length of the casing could
not be determined, Considerable water can he neard fzlling into
the well but not enough to zmemz® to be measured with the current

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

which is quite enough to wontaminate a large volume of water.
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Yo 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 bhetween well A and

Well D, Well D should be plugged.

® 6 Well B

and north
Well E is located just outsidekof the power house, The

The total depth of the well is 75 feet and the static level of the
water is 25 feet, No samples weee taken, It appears to have some
6=inch casing . There is a concrete pump platform and the casing

ig plugged with 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,

Exploration of No., 1 Well

According to Vol. X¥XIII of the I. G. S. this well was drilled
in 1922 to & 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 fect,

A casing shoe was placed on the bottom of the casing and a# but
no cement was used,
As the odometer was broken during the exploration it was

not possible to measure the static level of the water. # Jﬂz%”yﬂﬁﬂ@
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were teken at the top of the water and at zmex & few feet above the
bottom of the hole. The bottom of the hole contains a 6-inch
brass cylinder & 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. XNo movement could be observed,

The well is equipped with & double action cyllinder pump
and 486 feet of drop pipe. The cyllinder and. tail piece add MM BT
fect making a total é%i?{héﬁe reported capacity of the pump is S0
gpm, The draw dowvn 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 zllow the electrode to be lowered.

When the pump was reassembled , the electrode was placed
in Well A and after pumping Well No 1 for an houk, no chsnge was
observed in the Xevel 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
indigated in this well. Then weils No 1 and No 2 were pumped
for 2 half hour at the same time and no change was indicated in
in well A, As the static lewel in well A is much higher then in
the deeper wells no change was expec ted, If there were any
direct connection between wells Nol and No, 2 a slight lowering

of the water level in No. 2 might be expected while pumping No 1.

No 2 well is reported as 850 feet deep, with 10-inch casing

/to a depth of 450 feet. No records &n the local officeg/ could be

=N e i ——

found to confirm the length of the 10-inch casing.

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

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

thé level hecame gxixikmdx etationary.

Recommendations

Corrective measures are suggested in the order of théir import-
ance, e

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 may persist for a timmz while
afterward but in time this should clear up.

2 Plug Well A. as indicated above,

3 Plug Well D in like manner,

4. 3Bimg Clean out and plug Well B, This would not be

negessary except as a last resort,

W. 0. George
Monona , lowa, Aug 21, 1935
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/05 ‘4o 190 Dolomite = Gray . * (22 ||
S
g 3
4 3
T /9040 240 Deolomite, Gray — Lihite CrHerlts ;‘ .
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