RESULTS OF RESIDENTIAL WELL WATER SAMPLING
VILLAGE OF COTTAGE GROVE AND WOODBURY TOWNSHIP

October 6, 1966

INTRODUCTION

At the request of the Woodbury Township Board 3M offered to collect
and analyze well water samples from any residence‘U1the immediate area of
the 3M disposal site deeeted in Woodbury Tcwnship_that wanted this service.
The analytical work included an analysis for trace organic chemicals and a

complete routine water analysis.

BACKGROUND INFORMATION

The M Jispnsal site is located in the S§% of section 35. TIZ8N R2lW,
in Woodbury Township. The site was initially purchased and operated by

St. Paul Terminal Warehouse Company. 3M had contracted with St, Paul
Terminal for the hauling and disposal of 3M's industrial wastes. In

August, 1964, 3M purchased the site from St, Paul Terminal. St. Paul Terminal
had a permit from the Township Board for disposal of industrial waste on

this site and 3M, with the knowledge and coneent of the Township Board, tuok
over this permit when the property was acquired. At all times during the
operation of this site under both St. Paul Terminal and 3iM, the site had

been utilized for the disposal nf liquid scrap‘;:’non-pumpab]e residue,

All of the scrap disposed of at the site after 1962 was put 1in bentomite

or clay lined esealed pits, Tne volume of scrap disposad of at the site

has been contimuously decreased until in 1965 and the early part of 1966

LV
only small volumes of nonepumpable scrap hase been disposed of at the site,
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On April @, 1966, it was reported to 3M that the water from the well on
the Herman Schuessler farm located just west of the 3M disposal site had
developed a severe taste and odor. Although there was no indication
that the 3M disposal site was the cause of the problem the 3M operations
at the site were terminated immediately. The residents of Cottage Grove
and Woodbury Township, however, continued to use the site for their general
refuse disposal.

After intensive laboratory investigation the cause of the taste and odor
In the Schuessler well water was idertified as isopropyl ether. On

August 17, 1966, the Township held a public meeting with the residents of

. a

-

the area and representatives of 3M to -~eview the status of the problem. As

me part c¢f the furure program to further investigate the problen, 3M agreed
tc collect samples and provide the laboratory analytical work necessary

to determine the quality of well water of any of the residents in the area
that requested it. The Minnesota Department of Health also agreed to provide
analysis for nitrates and surfactants in the well water samples from any
residential well in the disposal site urea. The residents, however, collected

their nwn samples for the Health Department.

SAMPLING
Samples were collected from the following Woodbury Township and Cottage
Grove Village residents on September 123, 20 and 21, 1966,

Wolterstorff,Robert Zinschlag, Arnold
Weyand Al Borgstrom, Darrel
Shannon,David Romig, Raymond
Hinz, Philip Sanders, Donald
Sawyer, Richard Wolf, Frank
Hartung, Roger Ratzlaff, Donald
Hartung, Howard Marka, Joe
Ratzlaff Gerald Nieman, Earl
Marty, Wilbert Hartung, Pearl
Bahls, Raymond
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Samples had previously been collected from the Art &ektor and walter
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Water samples from wells developed in the various geologic strata

but far enough away from the disposal site to be unaffected by any possible
contamination were also collected and analyzed for use as controls,

From the information available the depth of the wells varied from
90 feet to 240 feet. The geology of the area varies from residence to
residence, however, the glacial drift gencrally extends to a depth of
about 130 feet, the St. Peter Sandstone from 130 feet to about 160 feet,
the Shakopee limestone from 160 feet to about 260 feet and the Jordan
Sandstone {rom 260 feet to about <6U teer., It appears that most of the
wells that informatinn was availakle on are finisned in the St. Peter

sandstone or oat the £ o =takonee i~ stane.,

RESULTS OF LABURATORY ANALYSIS

The results of the laboratory anal.<es an the the well water samples
are shown in Table I, Both routine water analvses, including nitrare
nitrogen. surtactants (detergent). chl-rides, alralinity, total“ hardness
and iron, and analyses for trace srzanic chemicals were wade on all of the water
samples,

Routine Water Analyses

The nitrate nitrogen concentration in the well water samples varied
from about 18 ppm (parts per miliion ) to 415 ppm. These results were
very similar to the results obtained by the Minnesota Department of Health,
A concentration of 50 ppm has been established by the United States Public
Health Service as a maximum limit in water that is used for feeding infants.
In this case 1l wells were found to have nitrate concentrations near or
in excess of 50 ppm,

These concentrations, although generally high, appear to be relatively
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representative of the concentrationa found in this area, The control
sample collected from the drift well showed a nitrate concentration of
37 ppm and a control sample collected from a well in the Shakopee limestone

showed a concentration of 53 ppm, It is our understanding that the

Minnesota Department of Health has already contacted these people about
rhe e ddy /o

the high concentrations of nitrate e v L@y e
bsclErlopirel 1l 5,5,

The !:rfactant E;BS) is a principal ingredient of modern household
detergents and, consequently, is a good indicator in water of localized
pollution from septic tanks, houschold drainage, etcv. With the exception
of the Donald Ratzlaff well, the concentration of surfactants found in
all of the other well water samples was negligible. A surfactant concen-
tration of 0.38 ppm was “ound in the Ratzlaff's well water sample. Although
this is no"significantly high, the nitrate nitrogen concentration was 108 ppm
and the chloride concentration was Uu opm, which is ;&4g‘;1y higher than the
concentrations usually found in this area, whicn may indicate localized
pollution,

The alkalinity and hardness concentrations found in all of the
water samples were about what would be cxpected from wells in this area,

The concentrations of iron found in the well water samples varied from
less than 0,02 ppm to 3.0 ppm. lHigh concentrations of iron are objectionable
because it will cause a brownish stain to 3k water fixtures in the home and
to laundered goods, High concentrations of iron will also cause objection=
able tastes in water, The United States Public Health Service has re-

commended a maximum limit of 0.3 ppm of iron to eliminate objectionable

taste or laundry staining,
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5/"M‘7heu§ha yals oﬁ trace organic c cals In the well water samples
(Mt Y iy

was made by an F & H‘ﬂ33éf‘é§8E§;; chromatograph'and a 44 foot long
separating column, This column will elude all organic chemical components
in the water up to a boiling peint of about lSBOF. On nearly all of these
samples, including the control samples, 32 components were eluded. o0f
these components only 12 were tentatively identified. A sample of
St. Paul city water was also used as a control to compare with the well water
samples., The source of the St. Paul city water supply is a surface supply,
however, atter treatment it is potable.

Since the concentration of’ isnpropyvl ehter in the 8chuessler well

water is known, it was used as i base and the relative concentration of

cach component rhat eluded and was reeorded i the chrumatograph was
calculated from the wnown coacentration of the cther.  The sensitivity of
“f 3 ) ) . iy )
<he procedurc is estimated at qbout 1.0) ppb (parts per billion), that is,

the lowest concentration of 4ry component that could be detected was .01 ppb.
There were traces of nearly all 32 components in all of the well
water samples. In all cascs. with the exception af nethyl ethyl ketone,
the amount of erganic componcents in all the wells was about the same as
that in the crntrol well sampleg and in these same wells was aiwas always
t
lower than the amount found in the St. Padl‘Later, and ie only a very
small percentage ~{ the amowunt found in theSchuessler well waterp samples,
Methyl ethyl hetone was found in small concentrations of 0.01 ppb to 0,38
ppb In 9 wells surrounding the disposal site, but none was dee detected
in the well control sample or the St. Paul city water, L,1,1 - trichlo=
roethane and heptane eluded together in the analysis and no differentation
between the two could be made, however, small concentrations were detected

in all of the wel] water samples and the St, Paul city water, but not in
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the control well water samples. The concentration in the St. Paul City

water was much higher than in any of the well water samples.

Although organic components were detected in nearly all of the well

water samples, the sensitivity of the analysis is so great that trace

elements were eluding that are present in most ground water samples that

originate in this geological strata. In all cases, there does not appear

to be any water that is severly contaminated or that has become non-potable

because of chemical contamination.

In the case of methyvl ethyl ketone skin and eye irritation would be

noticed at concentrations of about 200 ppm, which is about 500,000 times

higher than those detecrted in these well water samples.

SUMMARY AND CONCLUSIONS

AT the request of the Woodbury Township Board 3M collected and

analyzed well water samples from 1% residence in the immediate vicinity

of the 3M Woodbury disposal site. Samples were collected by 3M for

routine water analvsis and trace

-rganic chemical analysis and by the

Minnesota Department of Health for nitrate and surfactant analysis,

As a result »f these surve's the following conclusions were reached:

(1

Eighteen well water samples were vollected at residences in

the vicinity of the M disposal site, Trom information available

the depth of the wells varied fromabout 90 feet to about 240 feet,

The average depth of wells in this area is about 160 feet to 180

feet.

The routine water analyses showed that 11 of the 18 wells had nitrate

concentrations in excess of the maximum allow.ble ﬁf centrations
R Y YL

sha' natural concen-

recommended for use in feeding infants.

trations of nitrates in the water in these aquifers ia very high
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and have undoubtedly been increased by localized pollution and

the increased use of crop fertilizers.

(%) The wells at the following residences contained the excessive con=

centrations of nitrate:

Raymond Romig

Donald Sanders

Donald Sandews Ratzlaff
Earl Hieman

Pearl Hartung

a. Roger Hyrtung
b. Howard artung
g. Gerald Ratzlaff
d. Wilbert Marty
i. Raymond Bahls

. Darrel Borgstrom

it I 0Q

(4) With the exception of the Donald Ratzlaff well, the surtactant con- R i

centration found in 411 of the water samples was about what would

he considercd normal for this area. . ' rfgy/
R T piore A
- . \»~ - e )
s found in the well water‘i:zgalso
ar this arca,m—eRe—sane

(3) The concentration of chloride
higher than would be considered normal £

Ganena l wells that had the high nitrate concontrations.\

(6) The concentraticn of trace organic chemicals that could be

!detected in all of the weil water samples we were very low, and _
5. .'/‘A/

J “u with the exception of methyl ethyl ketone were very eemettive to
ell water control sample® , Based on the results of these

the w
analyses there does not appear to Dbe any teaee uryganic chemical
contamination of the area wells sampled during this survey.

(7) %o maintain a log on these wells it is recommended that another

samples be collccted'in June, 1967, tor analysis to determine

change in the quality of water from any

set of

if there has been any gignificant

of the wells.
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