
J GENERAL OFFICES « 1501 WUDSON ROAD + 5. FALL, MRRESOTA 5803« TEL 33-11

June 26, 1967

wr. Jurle Loirfallon Subject: Application for Permit toCommissioner of Conservation Appropriate Water, 3H Property
Contuniat Office Bldg: Woodbury Village, Minnesota
St pout minnesota S101
Attn: Mr. Sidney Frellsen
Dear Sir:

his is fn cegard to the well water problem near M's property in
Woodbury Village, Minnesota, and our application for a permit to approp-
riate ground water in this area. Attached please find tuo (2) completedCopics of the Minnesota Conservation Department, Division of Hater:
(pplication for permit to appropriate water.

You will recall from our prvious discussions the well water problem
in tic vicinity of M's dinposai site in Woodbury Village. This site ia
about 220 acres located in the SW& and Ny of the SEX, Seetion 35,
TEBNRZIN, Tn 1960this site wes purchased and usedbyaprivatefim
touispoSalwuste scrap from M Wideracontract. This Timm sold the
SiFc to M in 1962. M used this site for the disposal of waste scrap
GNELT April, 1966. The site Ts SEITL used by the residents of Woodbury
Sid Cottage Grove Villages for disposal of their municipal refuse.

+" The problem was firet discovered in April, 1966, by a resident
Living on the property directly west of the 3 site when he noticed
objectionable odor in hia well water. A program was subsequentlyinitiated by 3M to determine the cause and source of the odor in this
will water. The consulting firm. of Eugene A. Hickok and associates
Was retained to assist in solving this problem. The initial progean
Gonsisted of sampling and analyzing13residential wells in the vicinity
Of the M site, weekly sampling of the residential wells where the
objectionable odor uaa Fret noticed, pump tests and sampling of two
existing observation velle and a caretakers well on the SM site, and
the drilling of a 127 x 10" diameter test well (Test Hole No. Lj on
the 3 site between the waste scrap disposal area and the contaminated
well. The entire program, including the sampling and analysis, was
“eviewed and approved by the Minnesota Departmentof Health.
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GENERAL OFFICES ¯ ~SO! HUDSON ROAO ¯ ST. PAUL. MINNESOTA 5St|9 ¯ TEL. 73]-IH0 

June 26, 1967 

Mr. Jarls Leirfallom 
Co~missioner of Conservation 
Cen~ermiat Office Bldg., 
St. Paul, Minnesota 55101 

Subject: Application for Permit to 
Appropriate Water, 3M Property 
Woodbury Villa~e, Minnesota 

Attn: Mr. Sidney Frellsen 

D~ar Sir: 

This is in regard to the well water problem near 3M’s property in 
Woodbury Village, Minnesota, and our application for a permit to approp- 
riate ~round water in this area. Attached pleRse find two (2) completed 
copies of the Minnesota Conservation Department, Division of Water; 
application for permit to appropriate water. 

You will recall from our previous diseusslons the well water problem 
Ln tJ~e vicinity of 3M~s disposal site in Woodbury Village. This site is 
about 220 acres located in the SW~ and N½ of the SE~, Section 35, 
T28NR2]W. I~ 1950 this site was purchased and used b~ a private fir~. 
t(, di~o~l wast~ ~crap from 3M under a contract. This firm sold the 
s~te to 3M ~n ]W62 3M used this site for the disposal of ~aste scr~p 
until A~r~_~_~[ 19~/~. Th-~ite is still us~ ~y the Pesidents of Woodhury 
and ~0~ta~e Grove Villa~es for disposal of their municipal refuse. 

The problem was first discovered in Aoril, 196~, by a resident 
Living on the property directly west of ~he BM site when he noticed 
objectionable odor in his well water. A pro~am was subsequently 
initiated by 3M to determine the cause and source of the odor in this 
well water. The consultin~ f~r~n.of Eugene A. H~ekok and associates 
was retaine~ to assist in solving this problem. The initial program 
consisted of sampling and analyzing_f8 residential wells in the vicinity 
of The 3M size, weekly samplin~ of the residential wells where the 
objectionable odor was first noticed, pump tests and samplin~ of two 
existing observation wells and a caretakers well on the 3M site, and 
the drillinK of a 12" x 10" diameter test well (Test Hole No. I) on 
the 3M site between ~he waste scrap disposal area and the contaminated 
well. The entire program, including the samplln~ and analys~s, was 
reviewed and approved by the Minnesota Department of Health. 
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I addition to our sampling of the 18 residential wells in this
cca. the Health Department alco sampled these same wellsfor nitrate
11 Surtuctiatanalyeis. The results of thelaboratory analysis nfies 1% well vater samples showed thet eleven (1) Of the eighteen (14)
Jd nitrate concentrations dn excess of the maximin allowable concentrat-
fons 1. commended by the United SEates Public Health Service for use in
fii ftants. These high nitrate concentrations are mt thi result
{einzeal Gontanination from the site.

In addition to the routine analysis, we also ran analysis for trace
rganie chemicalsusing 3gas chromatographictechnique. This procedure

win Specifically designed for this purpose with the help of technics!
Joplt from the State Health Dept. The results of the analysis on the
(15) Vesidential well water samples were compared with the resulta of
the analysis on the control ater samples from three wells located mut
16 influence of the disposal site. Based on these analysis we [und
Crank chemical contamination from the 3M site in the area wells

Sinplid. The residential well that was initially found to have an
Cbjectiomble odor was found to still be contaninated.

Sine the residential well ater sampling progran was made in
Suptcsibor. 1966, well water samples were collected again at several
FOLIC wells near the disposal site in January, 1967, to determine
iF thre had been any changes in the water quality. The fesults of
the luboratory analyais on these samples again shoved no chemical
contamination.

Drilling of test hole No. | uas stopped at two levels in the glacial
grits. threelevelsin theShakonee-OneotaLimestone, and one level
She Jordan sandstone for test pumping and collection of water samples
fix analysis. AE this particular location there was about 120 fect of
glacial drift and 200 feet of Shakopee-Oneota Limestone. The fest hole
Was completed about S0-Feet into the Jordan sandstone resulting in 3
ttl depth of this test hole of about 370 fet. It is estimated that
the Jordan sandstone is about 80 feet thick in this area. AE this
Location no definite St. Peter sundatone formation was found between
the glacial drift and the Shakopee-Oneota limestone.

The static ater level was at about 95 feet. The pumping levels for
cach pump. test were as follows:

Glacial Deft 1047 - 109°
Glacial Drift rer
Shakopee-Oneota Limestone 135° - 150"

Shakopee-Oneota Linestone 156’ - 200"
Shakopee-Oneota Linestone 250’ - 315!
Jordan Sandstone 380 C3700

The 12-fnch hole through the glacial drift was cased so that at
each punping level the water from the strata above was cased off.
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In addition to our sampling of the 18 residential wells in this 
.-~ea. the Health Department also sampled these same wells for nitrate 
~md surf~ an;~£ys~-S. The results of the laboratory analysis ~~n 
[7~e.-~, ~ well water samples showed that eleven~__~ of the e~hteen 
haJ ~[trate concent[-ations in excess of the maximum allowable con~entrnt- 
ions Y~L’omrner~ded by the United S~-i%~S--Pu~-ri-e qI~I~h~S-e~iG~- 
~,~di:~q infants. These high nitrate concentrations are ~ot the. 
’[ ch<:mical contamination from the 3M site. 

In additio~ to the routine analysis, we also ran analysis for trace 
~’ganic chemiea.ls    "        as c~hr_o_ma_to~raphie technique. This procedure 
~,.,~s specifically desi~rned for this purpose with the help of teehnica| 
pq.~pt[~ from the State Health Dept. The results of the analysis on the 
(18) Yesidentia] weJl water samples were compared with the results of 
the a~aiysis on the control water samples from three wells located ,~ut 
..i th[: influence of the disposal site. Based on these analysis we ft~und 
~ ~-ga~i~~ chemical contamination from the ]M site in the area wells 
~[mI~tud. The residential well that was initially found to have an 
~bjeetionab]e odor was found to still be contaminated. 

Since the residential well water samplin~ pro~am was made in 
Suptt:mber~ [966~ well water samples were collected a~ain at several 
,’usid(!ntial wells near the disposal site in January, [967, to determine 
~[ the[-e had been any changes in the water quality. The results of 
thv laboratory analysis on these samples a~ain showed no chemical 
cout~ninat~on. 

Drilling of test hole No. [ w_~s stopped at two levels in the glacial 
dYift, three levels in the Shako~e-Q~ota limestoDe, and one level 
]~--~--~Se Jordan sandstone for test pumping and collection of water samples 
[,.,~" analys~-. At this particular location there was about 120 feet of 
~iacial d~ift and 200 feet of Shakopee-Oneota limestone. The test hole 
~as completed about~nt~ the Jordan sandstone resultinE in a 
total depth ,~f this test hole of about 370 feet. It is estimated that 
the Jordan sandstone is about SO feet thick in this area. At this 
location no definite St. Peter sandstone for~ation was found between 
the glacial drift and the Shakopee-Oneota limestone. 

The static water level was at about 95 feet. The pumplnE levels for 
each pump test were as follows: 

Glacial Dr~ft 
Glacial Drift 
Shakopee-Oneota L~mestone 
Shakopee-Oneota Limestone 
Shakopee-Oneota Limestone 
Jordan Sandstone 

10q’ - 109’ 
ll2’ - 118’ 
115’ - 150’ 
156’ - 200’ 
250’ - 315’ 
318’ - 370’ 

The 12-inch hole through the glacial drift was eased so that at 
each pumping level the water from the strata above was cased off. 
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Following the pump tests in the drift, the drilling of the well wasContinued and the casing driven to the top of the Shakopee-OneotVincatone. An open hole (no casing) was Grilled through the limestoneand" into: the Jordan candstone. AT each Level of puRpIng in the | imestoneGrd sandstone. 3 “packer” was used to isolate the level being pumped
To tlininate’ the Vater from shove this pumping Level. In otner bards
cach ater sample collected at the various evils was representativeSE that parcieular evel:

The pump coats wore normally made for 6 or § hours with samplescollected at the start of the aot and AFEer each hous of PTOI.Laboratory’ analysis uss generally nade on the First sample the Last
Simple and one collected in the middle of he sanpLing period. The“ater vas pumped 4% 4b fast a rate 4s could be obiaine from the SquiferTn the glacial drift and upper level of linestons this rate was apm10 gm {gallons per mite): but in the lover level of the limestoneand ine Jordan’ sandstone 350-400 Tm of Vater vas pumped. Which was the
Viniration of the pump

The Laboratory analysis included routine analyses such as COD
(cilute method), ehlotide, sulfate, nitrate nitrogen. surfsctant.re na analyise Tor trace organic spivente.

he reaults of the laboratory analysis on the samples collected
Show that the water in the orift and the upper Levels. of the Shakopee:
Oncota Limestone to a depth of about 200 feet were chemically contaminated.The concentration, however, decreased subsuntiallyWIth an Increase
indepth. Below 200 fect in the |inestone and Jordan Sandstone onlyinsignificant trace concentrations of chemicals vere detected. It isDelicved that these race enemicais wore pulled down from tne auifer
Shove uring the high Fate Pumping. Isopropyl other contimies to. be
The Gominant Sompongat with ConceniEItions. vYEYADE. From eb pur intho rife to Les than O.1 ppm at Levels 156' © 200. Houever, we
£150 Found several organic 3olvents in trace concentrations tentativelythougat to be methyl Lsabutyl ketone, methyl celisaoive, nobutvl
acetate and same other organic solventsthatwere in stillToss concen-EESTions 50 that they could not be. identified.

Water samples were also collected fron the two existing 2-nchobservation wells and the caretaker's well all located on the disposal
Site. "One observation vell 1s Located in the northwest crrner of the
Site and the other in the southeast corner. The caretakers well ifTocated cast of the disposal srea and equidistant betecen the uoSheervation walle. The opservation wells were finisned in the St. PeterSandstone and are open to both. the glacial drift and the sandstone.
30 Collect individual samples from the drift and the sandstone formation,2 specially deaigned packer nas used in the well between the drift and
he” sandstane to eliminate the direct contact of water betueen theseuo formations. Eight-hour pump feats were made at each fomationDining this ou Tie an SiShS hous Pup Test vas also mage on the
Caretaker8 well. The Laboratory analysis nade on the water samplesCollected during oach pum Sant At aLL three veLLs shoved no chemicalrad 3H 03634
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Following the pump tests in the drift, the dr~lling of the well was 
cuatinued and the casing driven to the top of the Shakopee-Oneota 
limestone. An open hole (no casing) was drilled through the limestone 
and ~nto the Jordan sandstone. At each level of pumping in the limestone 
and sandstone, a "packer" was used to isolate the level being pumped 
to eliminate the water from above this pumpin~ level. In other words 
each water sample collected at the various levels was representative 
of that particular level. 

The pump tests were normally made for 6 or 8 hours with samples 
collected at the start of the test and after each hour of pumping. 
Laboratory analysis was generally made on the first sample, the last 
samp[e and one collected in the middle of the sampi~ng period. The 
water was pumped at as fast a rare as could be obtained from the aquifer. 
In the glacial drift and upper level of limestone this rate w~s about 
1O gpm (gallons per minute), but in the lower level of the limestone 
and the Jordan sandstone 350-u~30 gpm of water was pumped, which was the 
limitation of the pump. 

The laboratory analysis included routine analyses such as COD 
(dilute method), chloride, sulfate, nitrate nitrogen, surfactant. 
etc., and analysis for trace organic solvents. 

The results of the laboratory analysis on the samples collected 
show that the water in the drift and the upper levels of the Shakopee- 
Oneota limestone to a depth of about 200 feet were chemically Contaminated. 
The concentration, however, decreased substant~ally with an increase 
in depth. Below 200 feet in the limestone and Jordan Sandstone only 
insignificant trace concentrations of chemicals were detected. It is 
believed that these trace chem£cals were pulled down from the aquifer 
above durin~ the high rate pumping. Isopropyl ether continues to be 
the dominant component with concentrations varying from W-5 ppm in 
the drift to less than O.1 ppm at levels 156’ - 200’. However, we 
also found several organic solvents in trace concentrations tentatively 
thought to be methyl isobutyl k_~ne, methyl cellosolve~ n-butyl 
acetate and some other organic solvents that were in stil[ lower concen- 
~ra--~-t~175ns so that they could not be identified. 

Water samples were also collected from the two existing ~-inch 
observation wells and the caretaker’s well all located on the disposal 
site. One observation well is located in the northwest cc~rner ~)f the 
site and the other in the southeast co~ne~. The caretaker’s well ~s 
located east of the d~sposal area and equidistant between the two 
observation wells. The obserwation wells were finished in the St. Peter 
Sandstone an4 are open to both the glacial drift and the sandstone. 
To collect individual samples from the drift and the sandstone formation, 
a specially ~esi~ned ~acker was used in the well between the drift and 
the sandstone to eliminate the direct contact of water between these 
two fo~marlons. E~hT-hour pump tests were made at each formation. 
Durins this s~me time an eight hou~ pump teat was also made on the 
caretaker’s well. The laboratory analysis made on the water samples 
collected ~nK each pump test at all three wells showed no chemical 
contaminatEon. 
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Based on our punp tests and the results of the laboratory analysis
on the water samples collected from nearby residential wells, it appears
hat only the initial residential well is chemically contaminated attie present tine. M is acutely ware of this problem and intends to
initiate the following step-wise program mediately to curtain the
Chemical contamination within o defined boundary and at the same timcfamove the contamination from the ground uatee In order to prevent mi
Contamination of any other residential wells in tha vicinity oi the
fsposal site. These steps nay be modified houever, as the progran
develops and more information becomes available.

(1) The construction of pumping barrier wells around the disposal
site designed o operate continuously to atop any further migration
30 the Chimical contamination in the ground water.

(2) Construction of removal wells in the mediate vicinity of the disp-55a pits to pump the concentrated material from the ground.
(3) Discharge of the water from the wells to the river in an approved

(4) A regular monitoring program of residentisl wells in the immediate
Vicinity of the dispossl site to be sure that thes wells are kept
Tree from any chemical contamination.

(5) An inventory of residential wells in the vicinity of the disposalSite" to determine existing water levels, ground nater hydrauiic
Sradients, geologic information, etc.

(6) Construction of test wells as necessary to design the barrier und
removal well systems
This progran has been reviewed by the Mimesota Water Pollution

Contre] Comission and on Harch 31, 1967, a permit was issued to M tu
discharge contaminated water fron this pumping system to the Mississippi
Riter

Dr. George Schwartz, Geologist, University of Mimesots was retained
by the Village of Cottage Grove fo review the overall proyrus. fic approved
his progran and indicated that it should proceed as rapidly a3 posaioio.
BC neatoo, Rosene. Anderlik and Associates. Consulting Cuginercs. have
also been Fetsined shrough theVillagesby Mtso determine the mic
Feasible mecha and route of ATschirging the water fron the pumping
well system to the Mississiops River:

The regular monitoring peogran of residential wells in the imediatevicinity of the site, and the inventory of residential wells (steps i
and 5 of the program) have already been started since they will be
necssary parts of any program. It is anticipated that the drilling
Program will start immediately wo that the contamination can be contalucdVithin the present boundaries.

3 083655tage, ote © mE3
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Based on our pump tests and the result~-of the laboratory analysis 
on the water samples collected from nearby residential wells, it appears 
that only the initial residential well is chemically contaminated at 
the present time. 3M is acutely aware of this problem and intends 
initiate the following step-wise program immediately to contain the 
chemical contamination within a defined boundary and at the same rime 
remove the contamination from the ~round water in order to prewmt 
contamination of any other residential wells in the vicinity ~[ th~~ 
disposal site. These steps may be modified however, as the progra~ 
develops and more information becomes available. 

The construction of pumping barrier wells around the disposa[ 
site designed to operate continuously to stop any further migrati,~n 
of the chemicai contamination in the ground water. 

(2) Construction of removai wells in the immediate vicinit~ of the disp- 
osal pits to pump the concentrated material from the ~round. 

(3) Discharge of the water from the wells to the river in an approveO 
manner. 

(~) A regular monitoring program of residential wells in the immediate 
vicinity of the disposal site to be sure that these wells are kept 
free from any chemical contamination. 

(5) An inventory of residential wells in the vicinity of the disposal 
site to determine existing water levels, ground water hydraulic 
gradients, geologic information~ etc. 

(6) Construction of test wells as necessary to design the barrier a~d 
removal well systems. 

This program has been reviewed by the Minnesota Water Pollution 
Control Commission and on March 31, [967, a permit was issued to 3M 
discharge contaminated water from this pumping system to the Mississip[~i 
River. 

Dr. George Schwartz, Geologist, University of Minnesota was retained 
by the Village of CottaKe Grove to review the overall program. He approved 
this program and indicated that it should proceed as rapidly as posslble. 
Bo nestroo, Rosene, Anderlik and Associates, Consulting Engineer,s, have 
al.so been retaine~ throu~h the_~i!~a~es bv]M to determine the most 
feasible me~ho~an~--ro~e of discharging .the water from the pumping 
well system to the Mississippi River. 

The regular monitoring p~o~am of resXdentlal wells in the i~,ediate 
vicinity of the site, and the inventory of residential wells (steps 
and 5 of the proKram) have already been started since they will. be 
necessary par~s of any pro~am. It is anticipated that the drilling 
program will start immediately so that the contamination can be 
within the present boundaries. 

3M 083655 

1064.0004 
3MA00286358 



4 Phase Tf the overall pogean so propose to install a pumpS744 eapaCisy of about S30 son in the existing fest well (fest hoi
LR he same tine a mand tctog weil will bu drilled fn the esa7 appears to ve the Lead iz wo of the contamination. Th0 WITT Gu pumped 21 ours cot du: 7 days 4 week and the «utrVad 0 small ike south oF fie Maite. The use of this ui{wii peed heCottage Grove Village. Exiond TOE STIRSofarbor ation of the pumped iterVr te quality the lake waters The suing|en Se pare i Sel arin wert me rest wi 1c vide an foe ite containment fn the are whet the+e Contaminated wis around water sppears to cecur The5b sed $07 test papi to deteonine soem of the jureru regain 3 developing the Sotaled desi of the overas bn ira.

Vithougs er this time the exact quantityof water that will have
wn LE Ue proposed bartior wells and fonoval wells 18 itven anes estimate that the quantity could ultimate© 200 to 5003 gm. 11 is the intention of this rons1 Set 1nate on the 1 4rss ue have made and to substcn eri nar ake the grand water meadeHohn nt ater contuningtitn peablen 1h this area. Thtitan sim he wel] (test Mole Nou 1) will be about

“amy uve Which affc this program have not been determinedvr nailer She progran So be pEimariTy. experimental:
the aren continues we will keep you (nformed on the progress.Si pila 20 have 3 1 presentative. frm your DeparsmentSs TEC Snir wp oF HL bumping and the pum Coste:

£1 you aw any questions ox ocd any moro information, please(ts Kw. Since ue would ike U: grooeed ith this program as soon45 BRST. your prompt action on this matter will be appreciated.
Yous very truly,

sco 1/fling, Ph. 0. vanagerEnvirnentol and Civil Faginwering
beet WM, Bennett Laird Anderson WH Pahl

$item H.§.ParkinsonDR Cutheie 5S fan
: BoP onsen RH Tucker5:0 :Juatines 3.3 Verstractepe HJ WesselTester HW Rehgels
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time the ex~lct quantity of water" that will have 
ti~, prop~sed bar,’let we!is and removal wells 

<:~<u[Eants estimate that the quantity could uttimate~y 
to 5000 (~,~mo~,,..    1* Js the intention of thi~ rep,~t t 

u~0-t<~-date on the ’,n.,grcss we have made and to subnJt 
a permit t~, uppropriate the ground water 
water contamination problem in this area. The 

~r(0m the, well (test hole No. !) will be about 

::;’~,?~. :n,~nv !:i~:t,,t’s which afg(.’ct this program have not been determined 
,:7,. ti.:,~, w~. consider ~he program to be primarily experimental.. 

continues w({ will keep you informed on the progress. 
’.~e,.i to have a ~epresentative from your- Department 

start up of t]~(~ pumping and the pump tests. 

If y~u ]~,av{..:]n.v questions ot~ need any more information, pl.eas.e 
!{~ ~.~ ~,~,,w. Since we would like t~ proceed with th.is program as soon 
as p,~.qaibi~,. ,.,’ou~ prompt action on this matter will be apprec~’ated. 

bee : 

very tru]y,        ~ 

W.M, Bennett/Laird Anderson 
J.A.Brown 
D.R.guthrie 
W.P.Jensen 
J.C.Juetrner 
R.O.Laine 

/ C.E.Kiester 

W.H.Pahl 
H.S.Parkinson 
C.P.Pesek 
R.H.Tucker 
J.J.Verstraete 
H.J.Wessel 
H.Rehfeld 
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