Miniesota Mining & Manufacturing Company
INTEROFFICE CORREAPONDENCE L ‘k, :
SAINT PAUL, MINNEBOTA : '

November 3, 1960 /zj

CHEMOLITE MONTHLY WATER REPORT 'ggﬂ'

The management of the Chamolite plant decided last August to expand the monthly well
water sampling program to include phenol, fluoride and other pertinent daterminations

plue water consumpticn, pumping level, etc. The writer was assigned to bring ths re-
port up to date every month.

The analytical section of our Central Research is furnishing all the laboratory
services. They have requested that the water samples be sent to the laboratery onm
the third Tuesday of every month to fit their present working schedule. It was also
agreed that the results of these analyses be distributed to all those concerned at

the Chemolite plant so that the repetitlon of analytical efforts for the well water
analyses could be eliminated,

This is the first of these monthly reports. Please advise if you do not wish to con-
tinue to recelve this regular report or if you know of someone who wishes to receive
this report but whose name is not on the mailing ldst. :

Monthly Chenlcal Analysis

The main purpose of this monthly analysis, in addition to furnishing certain chemical
characteristics of the well water for the use of various process engineers in the
Chemolite area, is to gailn the necessary information about ihe spreading of con-’
tapination from local pollution sources to different wells so that sufficlent warning
can be obtained and adequate measures can be provided in time to assure a contlnuous
supply of good guality process water.. In order to secure the specific-information
deseribed above, the analytical program is ‘desipgned to include certain determinations
as pollution indicators such as phenol, flucrides, chlorides, surfactants, etc.

The rirst set of water samples was taken on September 20, 1960. A toial of six

samples was collected, namely well water from Well No. 1, Well No. 2, Well No. 3,
Well Yo, L, waste pond effluent and a sample frem the spring along the river bank
Just north of the railroad trark. A copy of the laboratory results is attached to
this report as Table 1. )

The chloride and sulfate content of the water from sll four wells beglnning in

January, 1960, 1s plotted on Figure 1. The hardness end alkalinity of the well i
water for the same period are shown on Figure 2. For information and data prior .
to 1950, refer to a comprehensive report prepared by Mr. L. C. Houdek dated i

January 1h, 1960, entitled "Chemolite Plant, Status of Water Supoly and Provosed
Progran”.

it has been suspected that Well No. 1 has become contaminated because of the con-
tinuous inecrease of alkalinity and hardness in the well water. It is also suspected
that the contamination 1s coming from the waste disposal pond. From Figure 2, tha

. hardness and alkalinity of the water from Well No. 1 are very high in comparison to
that of the other wells and pollution is indicated. However, comparing the hardness

“'Made Available by 3M for Inspection and Copying as Confidential Information:’ 3MAD0117745
Subject to Prolective Order In Patmer v. 3M, No. C2-04-6309

Exhibit
1028

State of Minnesota v. 3M Co.,
Court File No. 27-CVv-10-28862

CONFIDENTIAL - SUBJECT TO A PROTECTIVE ORDER ENTERED IN HENNEPIN COUNTY 3M_MNO00052163
DISTRICT COURT, NO. 27-CV-10-28862 a

1028.0001



-2 -

and alkalinity »f the water from Well No. 1 to that from the waste disposal pond
shows that btoth the hardness and allkalinity in the wasta pend are lower than that
of the well water. This means thszre is a possibility that the contamination in
Well No. 1 may be coming frem sowrces cther than ihe waste pond. As mentioned in my
previous repord, "Propesed Program for the Determination of the Contaminatlon of

No. 1 Well from ihe Present Disposal Fond” dated August 1, 1950, a sewer from the
tciler house carring wasbe water of very high alkalinity and hardness is located
crly about 5C feel from Weil Nc. 1. Because the sewer and the manholes are not
wateriight, 1L i possible ihe high alkalinity and hardness may enter Well No. 1
from this nearby sewer. A fluorescein dye tracing test is under preparation and the
results will be repcrted 2% a later date.

From Table I 2t :an be seer that a concentration of 0.3 ppm of surfactant as ABS was
found in Well Ne. 1, bud nol in cther wells. This positively confirms that Well No. 1
is definitely pclluted.

Siyce this is the first test cf the sampling program, no conclusive statement can be
made. However, more information will betome available as this program continues,

Monthly Water Conaumption

Frem the past records, a contlnuous increase in water consumption at a rate of about
80 mi2lion gallons per year has been experienced from the year of 1949 to 1958.
Ordinsrily more water is used in the summer months than in the winter.

A sharp increase of water use (about LOO million gallons per year) was observed during
the perind from 1958 to 1359. In January, 1960, a water conservation program was
initiated by the Chemolite Water and Waste Cormittee, of which Mr, L. C. Houdek is the
zhairman, and this program has been carried out in the Chemolite area through this
summer ,
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tiant water donsumption from April;, 1959, to the present time is plotted as the
123 1ine =n Flgur: 2. From ihs curve it can be visuvalized that a continuous de-
eaze in water ccnsimpticn was attained regardless of the increased plant activities.
Avarage wa2ser Consusptlion fer the period frem Arril to September, 1959, w=s 108
lion galleng per monih snd the average water use during the sam: period in 1960 .
wly 92 milllon galioms psr mench. If the consumpticn of 1959 is used as a basis
* per cent net reduciion in water consumption has

=d withcul considering ithe Increase of water use due to the expansion of plant
sotivity,. Thiz vedu:tlon of waier zonsunption is equivalent to an average rats of
306 gpm and can only be aturiivied to the conservation program which has been carried
i
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Condition of Existing Wells

A contimuous drop in the stati: ground water level in the Chemolite area has been ex-
parienced durirg the pas’ y=ars. The siatic water levelsfor all four wells are plotted
en Flgure 5 as 5034 1Znss. 14 can be seen that sincs last winter the static level
has nol dropped. In faci, a gensral irend of increase is indicated. The static level
3f Wall No, 3 has ricen abeut five feet since last January and the static level in
Well Ns. 1L 3ales shews 2 slight rise.
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By looking at =he stail: Zevel curves and the water consumption curve {dotted line

or. Figure 2) at the sams time, At is evideni that the general irend of the rising
static level is zeincidentz) with the decrease of water conswirtion (or total pumpage).
Ji wiil not Se surprising if tha statie level continues to rise during the winter
months whiie water usage Is usually relatively low.

The ierm "specifis capacity” has been used very widely to express the yleld of a well
v Yo cempare the yield «f wells. The definlitlon of specific capaczity is expressed aas
"aumber «f gailcns per minote of water produced per unit feot of drawdown”.

The spe:ific capacities of all four welles, beginning in July. 1959, are plotted on
Figure L. From tkese curves it is indicated that the specific capacitles have
genarally increased since the summer of 1959. Well No. 2 shows the highest yleld
among the four wells and tha yield from Well No. 1 and Well No. L are comoarable.
Jenerally speaking. from the data at hand, it seems the ground water conditions at
Chemoli%e are improved during the past year.

The lowering of the waier ievel in a well which is pumping at a certain rate depends
an the permeatiliiy of the aquifer. the shape of the cone of depression and the time
o f pumping, if ciher conditions remain the same. If the pumping level becomes
gtationary after a peried of pumging. it indicates the natural supply of ground water
¢ the cone of depression is equal to the quentity pwmed. The amount of lowering of
tihs waiay leve! in the well under these conditions is called drawdown. After pumping
! siopped, ihe waisr level ip ths vell begins to rise. The rete of rising is called
rate of recovery. Whep the water stoos rising in the well, ihe water level is
r.agured 4t that time and thiz is called the astatis level. It is apparent the time
15 3eliniteiy a very important factsr in determining the static level and the draw-

LOW .

As far a2z T know, o5¢ time has bsen specified as to when the stati~ level and draw-
Zoan were msazereld in the past - scmetimes it may bave been five minutes, sometimeas
Louger. oroblem haz beer discugsed with Mr. Russ Gustafson and it 1s agreed that
ne will owx o » rave of recovery test for sach wall so that the proper time which should
be ali~wel to =lapse aflzr the pumping is st:zpped can be specified before the measurs-
menh of the o3ttt Zerel, Unless there is a rapid change in tha thizkmess of the
révion sous of AR aquifer, the specific capacdty should be fairly constant. It is
apticigated WAl afler 3 propes tine lg et up; a smedther curve of specific capacity
anpd atatlc ==Y qan be oAl

Deteminaiicon oF the LealRge [-om whe Waste Disposal Pond

Tn wrder bo determine the underfiow. if ary, from the existing waste pond. the total
Inflow and icial ouhlice wzie measured. A tetal of four wouden weirs were installed
stermine the infisw tc the waste pund. Thessz weirs were slzed and designed to

; feve maximum accurazy of flow readings within the possible flow variations for
23:h Yocation.  The cutfZow of the pond was measured with the exisiing L8 inch
sartanguiar welr lozated abl the juncticon where the pond empties to the channel. The

-

Toil2ge alorg th: chagmal was thecked by the trapeszeid weir at the flume.

a 5% gallsn dram was pla-ced on the west ghore of She pond 2z a control. The lid of
the £rum iy abou® g5X inches abeve the ground. The drum was filled with water to a

predelormined mark and the water Leve® in the d-um was rscorded ai regulas intervals
Lo fapplizh dota fir evsporatics and rainfall corresticsne.
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These welrs were read At lwocohour intervals for seven days; Sepiember 22, 23, 26, 27,
28, 29 and 30, The results vill be reporbed separately at a later date,

Electrolydic Investigation cof Underground Watar Flow

As 1t waz mentioned ia my previous report, the Slichier electrolytic method 1s being
uzed 4> traca the pelliuvtion from the presernt waste vond to our wells. A lesds and
Neoihrup six-point potenticmetris rezorder, borrewed frem our instrumentation labora-
t2zy through the instrmentation sestion 3f our electrical engineering department,
was installed in the boller rcom aboub three wesks ago, A six volt battery 1s used
23 the sourse of electrinity. This recordzr registers the current (in terms of volts)
tetweenr the potential polluticn source (the existing phenol pit which is next to the
waste dispezal pond}, Wsil Ne. 1, Well No. 2 and the sprirg which is about 1,500 feet
suath of the exi:ting waste pord along *he Mississippi River just north of the rajl-
v4ad trackz, Mr. P. He Thompicn of the 4nstrumertaticn sectlon of our electrical
engineering dspartment. is respensible for maintaining the recorder aad doing the
analyses.

A4 thrse fuob W three fust by three foc® hole was dug in the phencl vit. The hole is.
surrgunded with 2 smali earth dike to preveni the collecticn of vhenolie waste 1p the
tele. A& vound metal bazket cre fock in diameter and two and a half feet high with
tirze iren legs w2s tlaced a% the center of this square hole. A line of No. 12 TW
wire coune-te Yhis basket and the polentiometric reccrder in the boiler honse, and
»»parale lines ~un beiween the rtezsrder and Well No. 1, Well No. 2 and the spring.

The eleetriiyte :sed in ti: vasket 3s No. 2 rock salt and a small stream of water runs
tenlinucusly through the Gasiel to dissolve the salt and to carry the brine solution
inte the ground threugh the zeepage around the bottom of thls square hole. Thne basket
iy flIlsd pericdfi:ally 4o maintain a continuous supply of sa3t. The salt operation was
started op 0:% Ter 17, 1960,

greund zasishanses were real befirs and after the sall was introduced. The fol-
g [hene m2p2 have been chearved during the past three weeks operation: ’

K

3, »nipmel’Als inarease of cvonductivity between the phenol pit and Well No. 1
Welil No. 2 and the spring was observed right after the salt was introduced
Lo the btaskel. This icuid be due to the reduciion of the ground resistance
rnotne Immediats soantty ¢f tha basket because of the electrolytic charac~
tar . of the ealr,

3

« A gradesl iocreass of conduztivity bstween the thenol pit and Well No. 1, and
2lse betw=en the phercl pit 2nd the elesirical ground which is located Just
nerth of the bteller hcuse was shserved. This indisates the ground water
carrying A cerialn sontentration of 531t is moving from the phenol pit
teward Well Ne. X and the boiler house.

3. A gradual jncrease of cnduetivity between the phenol Plt and Well No. 2 was
3180 obsirvzd, Since Well No. 2 was not completely separated from the under-
gireund pipe system uwniil Osiober 26, 1960, this increase of conductivity
2euld be due s the increase of ground conductivity as mentioned in Item 2.
Data -btained after Octzber 26, 1960, will furnish the answer to this
questlon.
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Subject:
Requestor:
Request No.:

Feport:

CENTRAL ANALYTICAL LABORATORY

Report No.

3873

Date November 3, 1960

Water Analysis, Chemolite Plant

J. T. Ling

B-7713 Dated:

Dept. Name:

Field Enginsering

October 18, 1960

Six samples of water collected from the Clemolite Plant on
October 18, 1960, vere submitted for analysis as shown below:

RESULTS:
Well
#1
oH 7-15
ppm
T/Dissolved Solids 531
Non-volatile Diss.

Solids hi32
Dissolved Fe 0.09
Phenolphthalein Alk.

as CaCOB 0
T/Alk. as CaC0y 345
T/Sulfur as S0 93
T/Chloride as él 24
T/Hardness as CaCo 372
Ca Hardness as c.aca3 212
Phenol 0.010
Nitrate Nitrogen

as Nitrogen 2.0
Surfactants as aBS 0.3,
Fluoride 0.18
cc: J. W. Copenhaver

H. E. Freier
R. A. Helvig
L. C. Houdek
W. H. Pahl
F. B. Richerson
J. B. Snith
TAB

Well Well Well
#2 #3 fli  Spring
7.47  7.47  7.,0  8.05
P ppm Epo ppm
2Ly 253 300 1053
203 167 193 872
0.07 0.05 0.08 0,07
0 (0] 0 0
21 207 207 639
22 25 39 38
2 1 3 107
232 233 255 3539
132 . 133 1m0 272
0.006 0.010 0.012 0.08
Not de-
1.3 2.6 2.2 tected
.Not. de~ Not de~ Not de- 1.3
tected tected tected
0,20 0.15 0.18 0.40
/s/ A. Duncan  /s/ B. W.
A. Duncan B. M.
LE I
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Pond
1.70

ppm
1128

955
0,16

(o]
293
2hy
166
176

32
0.27
Not de-
tacted

1.2

22,5

Nippoldt
Nippoldt
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c CENTRAL ANALYTICAL LABORATORY

[¢]
P Report No. 3862
b Date December 6, 1960
Subject.: Water analysis, Chemolite Plant
Requestor: J. T. ling Dept. Name: Field Emgineering Proj, No.: 70610h4
Request No.: B-7838 Dated: November 7, 1560
Report: Six samples of water collecte d from the Clemolite Plant on
November 15, 1960, were submitted tor analysis as shown below:
RESULTS:
Well Well Well Well
A #2243 A4 Spring  Pond
pH 7.19 7.9 7.58  7.ho 7.82  7.718
ppm 2pm rpm ppm Ppa ppm
T/Dissolved Solids s2h 252 25h 279 1035 B97
Non-volatile Diss.
Solids 407 170 170 203 719 73
Dissolved Fe 0.16 0.08 0.08 0.08 0,11  o0.1bL
Phenolphthalein Alk.
as CaC0jy [} o} ] 0 0 )
Total Alk. as CaCOy 334 212 20h 207 sl 333
Total Sulfur as S0j 95 20 26 15 35 0L
Total Chloride as Cl 2h 3 2 3j 107 89
T/Hardness as CaC0y 364 236 229 2L6 137 112
Ca Bardness as CaC0Oq 217 1k2 133 151 199 26
Phenol less Less Less less 0.12 5.6
than  than than than :
0,002 0.002 0.002 0.002
Nitrate Nitrogen as N 1.9 1.8 2.7 2.3 Not de- Not de-
tected tected
Surfactants as 48S 0.3 Not de- Not de~ Not de- 1.6 1.3
tected tected tected
‘Fluoride as F 0.15 0.15 0.15 G.15 0.18 21.0
/3/ A. Duncan /s/ B. W. Nippoldt
A. Duncan B. W. Nipooldt
AD/BAN/vE
ce: J. W. Copenhaver, H. E. Preier, R, A. Helvig, L. C, Houdek
W. H. Pahl, F. B. Richerson, J. E. Smith
TABLE II
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