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IXTRODUCTION
Eurpoys

This survey was made to determine the charasteristics and
wolune of the waates discharged inte the Mississippl River from
the Chemolits Plant of Minnesota Mining and Manufacturing Oompany
in Washington County nesr Langdon, and to detsrmine the sdagnaey

of ths wasts treataent faeilities now in usae.

Scope
The survsy consisted of physical obesgrvations, msasuressnt

of the w-"te volume, and c¢collection of asmples for physical,
chemical, and blologieal examination. JIn conjunetion with sample
inz and meaguroment of the plant wastas, soeveral samples wers Also
taken from the Missisaippi River abova and below the pelnt of
waate discharge.

Ack ad 17 ]

¥r. Ps Be. Richerson; Snzinesping ¥Henager, Commercizl
GChemiesils, Minnegota Kining and Hanufacturing Company, provided
information on the wasis disposal system at the Chemoclite Plant
and Mr, Howard Sampalr, Malintenancs Superintendent, Chsemolite
Plant, provided working quarters for the field crew and rendersd

other valuables asslietanse.

BAGKGROUND IKFORMATION |

Plant Procensas

The Chamolite Flant manufactures synthetic resins, varnish,

and various adhesives and binders. In addition to the wastes

wle
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from these procesaes, there arc also wastes frox rusesrch and

devslopment pilot-plant operations. 4&s might be sxpscted at such

& plaunt, the wdstes sre hichly varisble and sxhibit a wide rangs

of charascteriatica.

¥Nagte Treatmant Facllitles
At present, the industrial wmste dlsposal fasilities &% the

Chemoelite Plant include & short-terz settling and skimming basin,
an oxidation lagoon, and an aeration flume., 7Thass frcilities
provide treatment for the large volume of the chanical wasies.

In addiivisn, & smell seecpage pit is provided feor acparate disposal
of & small volume of high~phenolis wWaste. GCocling water is
segregated and discharged separstely. Saniiary sewage is treated
in two Imhoff tanks with the effluent besing discharged inte the
oxidation lagoon (See Pigures Y and II for details).

In July, 1955, Kinnesotsa Mining and Mgnufacturing Company
applied for & permit %o constraet and opersis an overflow weir
and an asration flumes, PFrior to that time, all sf the plant
wastes were discharged into a asepage lagoon and snly sooling
watler was discharged do the river, However, after & period of
usa, the seepage lagoon besame ssaled, thereby making it necessary
to provide an overflow in order to dispose of the waste water,

On August 23; 1935, the Water Follution Control Commiesion
approved plans and zranted a pormit to Hinnescte Hining and
Manufscturing Company for construetion of an sutfall structure to
digseharge tho lagoon effluent to the Misaissippl River. Tha
lagoon was also dradged and enlarged to provide oxidation capaclty

and the high-phenolic wastes were segregated for separate disposal

i
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INDUSTRIAL WASTE DISPUSAL AT

MINNESOTA MINING AND MANUFACTURING COMPANY
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in 8 pid on the plant grounds. Under the condltiions of the plan
&prroval, certain limitatlisns were imposed on the quaniity and
type of wastas that could be discharged. These limitations

included:

l. Ho wastes should be dissharged until the phenclic wastes
wara segregated,

2+ The total waste discherze should not sxceed 2,200 gpm
{gallons per minuts) including the oooling water.

Ja The wastas, &s discharzed to the river, ghould net

contain more than 100 ppm B0 {S-dsy bicchemical oxygen demand),

In 1957, a shorteterm detoziion tawk was alss sonstrusted
&nd placed in operstieon to facilitate removal of fizatable mater-
dais which formed acum mats on the surface of Lis lagoen and

rotuced the efficiency of oxidation.

Frevious Investigaiiona

Samples of the waste discharged from the Chemolits Plant
have been cbtained in the past, usuklly &s 8 part of a general
investization of Aindustries discharging inte the Misulpalppl Hiver
or a8 & rogult of specific complalnts. Simee the construetion of
thae gtabilisation lagnon and ths asration flume, howevsr, no
nmajor investigaticn has besn nade.

Reports on the effluent quality ars received from the Conpany
at. regular intervals, The reporis have shown, in general, widae
variations in the gualiiy of the effluent, especially in regard

to BJile
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PLANT INVESTIGATION

Sampling Stations and Procedures

Figures I and IJI show the losations At which samples wers
taken and a deseription »f the stations is given in Table 1.

ﬁhé saupleas taken at the inlet to the skimming dasin were
callected manually at one-half hour intervals. The samples wars
eollected in proporiion %u the wasis flow and were sompogited every
& hours. The temperature, pH, &snd appaarance of sach iadividual
sample was recurded. ALl samples cellscted were takan to the
Departmant laborgtory for analysis.

Samples at the lagoon outlet wers ecllected by & meshanieal
sanpler which takes samples automatieally in proportion to the
flow rate. The collaction containar of the sampler was emptled
onee svery 8 hours and a porticn of ihis sample perved as the
composits for the periods

All of the remaining samples were single or Rgrab® samples.
Samples of the wasts discharzed from Buildings 15 and 16 were
collectad once sach day durins the surveye. 3ingle samples of the
cooling water and the contente of ths phenvl pond wera aiso takan.
Samples wera ¢ollected at three different staticns in the ravine

lesading to the river.

Flow Meagurement

7e facilitate flow measursment during the survey pericd, the
Company installed a temporary rectengular weir in tiie main

chemical sowsy above the skimming basin. 4 leveal recorder was

3MAO01933822
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installed upsireanm from the wolr to provide a continuous record
of tha hydraulic head,

The flow rates at the skipming basin ranged from 375 to 1,000
gpn (gallens per minute), with an average of 620 zpme The total
waste diseharged from the main chemical sewsr intc itis lagoen o4
a daily basis was £26,600(1), 840,000 and 938,400 galions,
respettively, for the three days.

Perpanant facilities for memsuring tha wests flow at the
outlaet of the lagoon have besn provided by ¢omnsirustion of a
Y=noteh welr at & point in the outlet line immedistsly ahove the
aeration fiums, This welr san be sdjusted to control the liquid
lovel of ths stabilisation lagoon., A leval recorder installed in
the approach channel to the welr was used to maks & continucus
racord of the head on ths welr.

The rete of flow from the lagoon ranged from 678 to 790 gpm
with an sverage of 740 gpm. The totel waste dlachayged was
516,000(1), 1,070,060 snd 1,127,000 galiona, respectively, for
the three days. ' S

Estimates of the waates discharged from Bulldings 15 and 16
were zads in mBaholes outside the building ueing & buckel and &
stopwateh at the saxe time when the samples were iakenes The
discharze from Building 15 rengsd from 3.6 to 26 gpm (Lhree
sutimates made) while the discharge drom Building 19 ranged from
12 to 60 gpme

The wastes from Buildinge 15 sund 16 tegether with the Imhofr
yank effluent (estimated at 20 gpm) in conjunciion with nermal

measurenent errors and the reservoir effect of the lagoon should

(1) 22 hours only

1020.0009

i
Tab 3

3MA01933823



acoount for Che apparent diflference in the waste flow entering

and lesaving the lagoon,

Pigcussion of Resulta

4 deseription of the sampling statione is given in Table 1,
The analytical data ars tabulated in Tables 2, 3, and 4.

fable 5 gontaine a summsrTy of tha‘amunnt of BOD in pounds
calculated entering and leavins the lagoon. The calculated resultis
presented in Tabls 5 ds not include the BOD represented by the
waste frox Buildings 15 and 10 angd tie Inkoell tan., siance the
strenzth and volume of these wastas were not considered signifi-
cant in comparison with the wasctos discharged {ron the main
chexiesl sowor.

As can be seen frox Takle 3, the quantity of BOL in the
wastes leaving the lagoon sachk day (5,895 ibs., 7,610 1bs, end
8,360 lbs.}, was greater than the BOD entering the lagcon saeh
day (4,375 lbes, 2,775 1bs., and 6,541 1bs.)y over the same
periad. Bxpreesed as concentrations, these values are 722 ngfl,
#52 mzfl, and 890 mg/ . leaving the lagoon and 635 mgfl, 386 ng/fl,
and 740 mg/l entering tho lagoon.

This #nomslous situation may be explained in part by the
differense in the waste flow into and cut of the lageon and thr
resorvoir effect, and poesibly %e peor redustivn in waste concen-
tration in the lazoon and pood housskeeping practices on the part
of the Company during tho survey pericd. Anoiher poasible facior
may be bacteriolegical action on done wasie constituent wilch
orydinarily nay exert 1ittlo or no oxygon depand in the raw waste
but which, after a period of bactericlogical asttack in tihe lagoon,

may ba fragmented into swailer parts which may be mors readily

by

Tab 3
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suseeptible 1o bicchemical action and way, therefers, wxert &
siznifiecant oxygen demand in the lazoon effliunent.

ill wastes from the plant, except cocling water, Iflow down
the agration flume which is located at the sutlet of the lagoon,
Single samples of the wasts flow for dimsclved oxygzen suslysis
were sollected twlce above and below the flume in order to
sstingte ita asration efficiency. The remulis of the btests ro-
vealed incrsases of 3.5 mz/l and 3.7 mgfl of dissoived sxyzen in
ths aerated wastc over the origzimal velues of 2.9 and 2.3 nz/l
found im the lagvon effluent, The increases found ware of a
transiens naturse, however, beasause of the high residunl 309 of
ths efflusnt and other factorss. This ie shown by the decreass in
the dissolved oxyzen content of the waste flow, ineluding ecooling
water, to the value of 3.7 mgfl found ;alfuay down the ravine and
3,5 pg/1 found &t the inlet tc the lower pond near the river.

Tae lagoen sffluent is diluted approximately two to ome by
the sdditlon of coolinz waiter discharged at an sstimated rate of
1,500 gpm inte the ravisa below the aeration flums. Analysis of
the two waste samplaes sollectsd in ihe ravins below the point of
addition of the cooling water revealed 30D goncentrations of
200 =g/l and 300 mgfi; comparsd to lagoon efflueat concentrations
in the rangs of 600 - 1009 uz/i.

The samples obtalned fartier down the ravine, about halfway
to the river, showed 30D concentrations of 150 mg/l and 325 mz/l
whila at the inlet to the lower pond, the BUD soncenbrations
wers 185 mz/l apd 275 mg/), indicatiang little, if any, furiher

pridation of the wasie in its tpavel down tha courss of the ravine.

—7-
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As shown in the tables,; the plionel concentraitiosay of the
waste was well below the recommended limitation 3¢ lev mgfls. The
phanol concentration found in the lagoon effiueni saxpley ranged
from 0,088 %o CG.26 mg/l. At the inlet to the lowsr pond, the
phencl censentration of tha combined waste and socling water
sirean was 0,24 and 0,068 mgf/l for the two samples obtained.
AGGQrdingvta the monthly reports submitied by the Gowmpany, ths
phencl concentration of the lagoon effluent has usually been below
1.0 mg/l ever since the majer source of phenol was segrsgaied {ronm
the total waste gtream and dispesed of separstsly in the pit.

Spsgeiris limitations have not heen revommended for ithe dis-
charze of fluorides, but the Coppany was asked Lo include this
detsr=ination in the monthly raport. AL the tims of the survey,
the fluworides conesmiration found ranged from 4.3 mgfi to F.1 mgfi
in the lagoon offiuent samplsa, and WAS 42 =g/l and 3.2 =3/l in
the itwo samples of combined waste and cooling water iakasn abv the
inlet to the lower pond.

0D (chemicsl oxyzen demand) dsterminatiuvns were alac nade
on the plant wasts in order to évaluate a pessivle correlation
hetwesn CUD and B0D. The COD determination iz uasually less
troublesome and more rapid then the BOD determinations The LN
consentration was found to be 350 mg/l and 390 mz/l in the itwe
samples taken at the inlet lo the lowsr pend, compared %o & BOL
of 185 and 275 mg/l in the same sazples, indicating a poeor
correlation for these sanplese The degree of corralation of thess
spems in the lagoon effiuent samples appsars ito bs acmewiat better

-~ b

e
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but & statisticel evaluation has not yeot besn made to Jetermine
the coefficient.

Thore wers extrems variations in the pH of tas raw wasts
discharged from the nain chemisal sewer, but the detention in the
lggoon and other factore resulied in & nesrly noutral effluent
{pY approximmtely 7.0).

Yory high concentrations of phosphorus drnd nitrogem wera
found ia the lageon effiuent semples. These elemenis are considsrad
fmportant frox the viewpoint of possible atimulation of biologliceal

growths, such as slgre, in thke recsiving waters,
TUXICITY OF WASTES

To determine tic toxteity of the wastes on Lish life, if
any, & number of test Lfish native to the Mississgippl River in this
area were subjected to different concentratloas of the lazoeon
efflnant, Centrols worz alsc ssteblished, using ordinary Mississippi
River watar.

In the undiluted effluent, the test fish died within 3 to §
minntes; howewer, if & souvrce of oxyzen was inbtreduced Inte the
waste, the Fish were able to survive for mere than 96 hours.

The oxygen concentration of the undiluted waste wes found to be
gero alter several hours in the laboratory before oxygen was
addeds Apparently, the fish died in the undiluted effivent be-
cause of a lack of oxygen rather than beoekuse of any obvlous itoxie
effacis,.

Spme adverse effscts wers notisad at dilulion ratios lower

than 200 to 1; ia.9e, the protective mucous covaring of the fish

became altered sach that over longer periods of tims it might

G

1020.0013

3MAQ1933827



seriously dlmpair the esaential proessses of the fish or make it
mere suscaptible to disease which could lokd to its death; also,
after short periods of iime in the serated waste, the fish appeared
to lose their senss of stabilitye Generally, it required from

L to 8 minutes for the fisk to regain i%e sguilibriun and be asbls
to swin in normal fashion after being fmmarssd in the merstaed
waste., bDuring the testing, it was also noted that the pectoral
and pelvic fina and the zill regicne of the fish became unususlly
red, indicating either a vhygiclogical remponss to or an irritation

from the waste.

RIVER SURVEY

Elow Dats
On the day that the river sampiss were csllected, Wedneaday,

September 24, 1958, the diacharge from the Hastings dam wae 5,500
cfs {mecan daily flow). During the resi of the survey week, the
discharge rates rangsd hetween 4,700 and 6,000 ats,fl)

Bampling stations

A total of six water sanplss ware collected sbove and helow
the junetion of the waste stream and the Migsiesippi River.
Thres samples were taken on a cross~ssction appro=imately 300
yards above and below tlie strean outlet at statione approximately
squidistant from each other and tha shore. The sampling siations

are shown in Figurs 1.

(1) Data obtained from U.S5. Corps of Engineers, St Faul office.

1020.0014
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Analytiosl Results (3es Table 6)

A review ol the resulis of the analyses showe litile indioa~
tion of any immediate affect of ths disgharge of the waates on
the river. However, it should be noted that no sauples were
collected in the immediate vicinity of the stream ocutlet. There
is also & good possibility in view of the naturs of the river
that 1f the waste stream was not immediately diluted by ths river
waier, but was maintained Ior some distance below the sutlet
ons in & manner similar it~ a sireamr within the river itself, tne
limited pampling procedure would not be likaely is reveal the

presencs oif the waste hecauss of the distance beblween the stations,
SUMMARY

ls The survey indiecates thail the waste from thiszs plant im
terms of S5-day BGD Wwas not mesting the recommended discharge
1imitation sstablished by the Water PFollutien Costrel) Commlssion.
According %0 the recommendations, the wasite ¢ dlacharged shonld
not excewd 100 meg/l of 56D ot %he lnlet to the lower pond. 4t
the time of the survey, RCDL cencentrations of 185 ng/l and 275 mg/l
were Tound in the samples at that station. The concentratien of
the cther major wsste constituents di¢ not appear ic ke excessive

or 4o be causing unsatlsfactory eonditloens in the river,

2. Un & BOD basis, the population equivalsat of the plant
waste ae discharged {rom the lagoen ranged from 35,400 to 50,000

with an average of about 44,000 over the three-day sampling period.

it
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3+ Aetunal meamursments of the guantity of ceolinyg water ware
auot wades Using data supplied by company persomnnel and iie known
@ilutisn of ths waste constitusents 8fter mixing witu the vooling
watar, the dischargs of vonling waler was approzinstely 1,500 gpa.
The 1,500 gpm ¢f cooling water plus the 740 ;pm average discharge
Lrox the lageon congiituted a total of approximately 2,200 spm

discharged &0 the river, whish Lis witznin the recoumandsd limitas,

4e The tests on the meration flume indicated that ths unit
was providing & trancient inersase in the exygen content of the
waete, bt the added oxygzen was slmost completely dissinpated

belors the wastes flow reachad the river.

5, The stabillisation lagoon did not appear iuv bs funstione
ing effectivaly as &n oxidation unit as showan by the BOD and
bacteoriolozical analysss, bul appesred to &ct priae;p&ll;:i as a
sixing basin whieh prevaanted surges of flow or Rslugs? of c¢hami~

¢als frox reaching the river withoul mixiang.

§. Additional wasie tresatment or coantrol faclliities are
rnagded Lo provide effestive raductien in bhe sireazih of the

wastes to the recommendsd levels,

Js e Hillemtad
Public Heslth Anzinsering Alde

Ze Ge Thonasm
Fublie Health Biolegist

Approved:
Harvey 4. Rogers, Chiel
Section of Watar Pollution Control
alin
N _ L
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mcma

G=29
Cw30
¢-~31
C=32

Time

11100 AJMe
245 PaBe
L0100 Aol
1CG:30 Aelfs

finnmesota Hining and Manulastiring Company somvay

deptamber 2.2, 14258
Tabloe L centtd,

Usacription of lawplss

Date

Thursday, Septembsr 25
Tuesday, Beplember 23

Thureday, Seplember 25
Thursday, Ssptember 25

Sourdae and Loeatisn

Raving ~ haliway to river
Ravine sutlel to lower pond
RBavine outlet to lower pond
Phanel nit
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Zaplembor 22-26, 1958
Table 2
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Hardness 388 198 330 A3 28U N0 Q60 A 2007
sicaliaity (or Aeidivy) 550 430 AewB20 ASG AGL  FRL IR BAC 550
Ghlorides b R TR £ G 13 215 A 10 3¢ 7

1lataen i7 27 i,%0 38 %5 350 9 Al a1

P

Fiuorides GeE ek heh  Ze®  Wedh lel le3 dedl el

[Baostmical vayyen Hemand, L . ;s
 Sediy 1250 ARG 2 Ll S JTE B0 475 2;5@32"/:/;;5 :
Jret

Phosphorvs 8 4 T B30 TIC 43 ke& 89 T2
Gpgenle Fltmgs o= - 8a0  Laf 3eB Cu¥6 ded 1a8 Le§
le€  &eld

~

Apmeais : 32 Sedh 130 2e% Bl kS
gltratas LSieGE™P0alE Sath LGeRZ  Le§ L DeGE LGeU5LI0T5 L3055
Bitwitss Goli§E Gadd -~ Gakd el - -~ - -
Shemieal “xyzun Jumend Zphi0 - LG S S8C  BER B AU 408U
PpE valus - Tab Re) Be3 Hed = Yebh Feb  Gub

e

‘Phenolics Telis = - - - - - - -

®ag mi/i uniess ctherwise npabed
&ee Tabls i fopr sudes
R/ pogng Tiase tLhaaW

S

3MAOQ1933833
1020.0019
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Minnesots Mining and Hanulaeturing Company Survey
Sapiomber 22.26, 1958

Table 3
Lagoon Bffluent - Composite Samples

terminetion® 8=10 Gl 632 C-13 O-ih Gel3 gganéggfi
. Total Solida 1,000 1,026 970 1,000 1,050 1,300 1,080 1,060 990
Total Volstile Matter 190 196 170 190 270 330 18G 150 120
Suspended Solids ia¢ Fiv 12c %6 73 329 62 62 28
Suspended Volatils Matter 71 40 80 50 3 210 28 23 11
furdbidity (scale units) K K0 50 60 66 1 50 &0 50
-Hardness 270 300 240 340 320 306 R06 W0 186,50
Alk&linity 260 170 180 180 170 120 200 200 230"
¢hloridss 21 59 54 61 65 68 65 710 64
dulfatos 350 356 316 400 450  &AD 370 370 350
Pluerides 607 6.2 606 Beb b3 9el 87 heB 9.6
- Bioshemical Oxygwm bemend, .
S-day 650 645 950 850 710 1,000 950,825 900 ..

Phosphorus 20 18 29 35 28 30 zqﬁi?;s 2
organic Nitrogen a2 5.1 Sel  L1a2  Be2 = 845 S5k 16
Ammonia 26 17 26 50 19 23 19 18 R0
Nitrates 0eh2 020 Goh0  Co25 04U U8R Ga36 0.48 0420
Hitrites Uil Got5 - 0a080 CoGb - - - -
cgﬁﬁzeal Oxygen Demand 20 81 1,100 880  1,10¢ 1,100 1'°Qf;ian 800
pH value - 8.9 6.8 746G 7«0 = Te3 Te2 743
Phenolica 0.088 = Uel2  Cel7 Usld 0426 0,32 Ce2b -

*As mg/1 unless otherwise notad

6=

1020.0020
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Table &

iscellangous - Single 3amplos
Determination' " c-19 20 ¢-21 G-22  (-23 GC-24 C-25
Temperaturae (°F) 67 6% 70 62 42 58 86
Coeliform Oroup Grganisms

(¥PN/160 ml - - ¢200% - - 4500 2200

Total Solids 679 1160 270 330 330 260 280
fotal Volatile Matter 250 &0 150 136 126 6C A0
faspended Jolide 31 190 86 3 27 3 b

‘Suspended Volatiie Matter 7 b I ¢3 13 1l &
Tarbldity (scsle units) 20 38 25 5 3 5 5
Hardnaees 350 156 22G 24T LG 156 250
Alikalinity (or deidity) Au-2200  Ae~11G00  Ae-l800 2uh 200 18C _LU
Jhlorides 24 55 24 2 5 15 7

Bulfsates k1 22 36 3z 32 38 33
Pluerides 14 5806 i1 3.2 8ok Seéb el
Biochemical Cxysen Demand .

S5«day 21 R0 27 29 180 43 15 ;

- pimsolved Uxyzea - - - - - - 8.5
Phosphorus 3.2 Seh2 he5 Ge56 0455 146  C.28
Grganle Hitropen .56 Ceil Lol Ceb  NF Ot 143
Ammonia Ce2t 3 HF U0k  0e32 (.08 DeR%
Eitrates 5C .88 35 1.2 0.01 Go38 2.4
Nitrites Calb G0l - G.0%5 Coll =~ -
Chemicsl Uxyzen Demang - - - - - - -
pH value 249 2.2 3e2 Te5 8.5 7.8 G0
Phenoligs - - = ~ = - -

‘ l:a.(ana_.:;g :E::atk;:ﬁ:ﬂi se noted
#2247 neans Pnot found®
Y e
Tab 3
3MA01933835
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Mimnesota Kining and Menufseturiang Company Survey
Septenber 22.26, 1958

Table 4 canttd.

Hissellansous - Jinzle Samples

#ss mgfl unless otherwisse noted

** >pmeans greater than
% < means less than

1020.0022

C=26  Ge27 Q=28  C=2§ Cm30 _ Gm3l £=32

Tamperature (OFR) 16 66 71 &l 72 63 &l
Goliferm Group Organisms

MPE/100 ml) - >200000"% . 32400000 -~ >2400000 -
Total Solids 480 500 48U 540G 450 558 22250
Total Volatile Matter e 9@ &0 160G 130 110 20480
Suspended Hollide as ik 38 31 36 27 . T
Suspendod Volatil. Matter 20 5 26 1k 2% 12 176
Turbidity (seale units) 15 25 17 23 12 25 280
Harduness 26 230 236 240 260 220 1L
Alkalinity (or Acidity) 260 1%G 200 200 200 200 1300
“hlorides 18 24 17 27 25 31 -
sulfates 100 180 110 140 116 140 -
Flaorides Rady  3e2 2.8 34k ha2 3.2 -
Biochemicael Uxygen Demand

Swday 2060 300 190 3235 185 275 L7600
Dissolved Oxyzen - Ted - 37 - 39 -
Phosphorus 6.0 11 8.0 11 bek 11 2.3
Orzanic MNitrogen 3.0 hal Zel 344 le% 2.9 Gedb
Ammonia 5e1 ek Seb  Geb 503 6.1 Fols
Hitrates 0e22 Gol G422 <UL 05%* 0,06 <0405 -
Ritrites Uell = (22 =~ 0,08 =~ -
Chemisal Oxygen Demand - - ~ - 360 396 -
pE value 7¢9 8ai Te5 8.2 Tel Be2 Gel
Phenclics 0s03 04072 04018 G412 el G068 61G00

‘_"_.:M'.I:ab 3&

3MAOQ1933836
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HIRNESOTA DEPARTMEN? OF HEALTH

Division of Ervironmental Sanitation
Ssgtion of Wrtar Poliution Gontrol

Minnesota Mining and Manulaeturing Coupsny sSurvey

Septoanber 22-26, 1958

¥Ag mg/l unlaes noted otherwlse

" ¢ ﬂ“a‘l “less t-hlaf =20=

Table &
RIVER SANPLES ‘
Detsrmination® = R=2 A3 Reh Re5 B=b
Tesperaturs (°F) 70 70 70 70 70 70
Coliform Group Grganisma
(uri/100 al§ $2,000 92,000 92,000 160,000 160,008 -
Total Solids 306 330 300 300 300 410
Total Velatile “attsr et 140 130 130 140 130
Bunepended 3Jolida 47 58 51 25 58 50
suspended Volatile Matter 15 16 15 14 18 Li
Turbidity 22 25 20 20 20 19
~ Total Hardness 27¢ 290 230 270 230 210
| Alkalinity 176 160 160 176 160 170
pH value 7.5 745 7.8 7.8 8.0 8.0
Ghlorides 7 5 7 7 7 g
sulfatas 63 57 &0 b6 55 55
Fluorides Ouks Cu3 Ceb Cod .48 G.32
plasclved Oxygen Bk Ga TeY Tk 8.2 .8
Aol Gygen DA s 6u1 6e3 ek 5.8 5.8
Phssphorus Ge28 Ua21 Ged4 .10 0o 50 G.22
Ammonia ‘ Ga72 Ge2l Ge bl Ce8C 1.1 1.3
Crzanie Hitrogen 1.5 lek 1.2 Le3 1.8 1.1
Kitrites GeQ35  0e025 = - - -
Nitrates (G 02 UeRC Ce32 Ge32 (0el2 Uabdy
Phenolleu CCL005  {CL005 (0,005 (UWGU5 04016  (ULLLE

1020.0024
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KINBESOTA OFBPARTRENT OF HEALTR
Pivielon of Anvirconmsnital Sanitation
Seaetion oi Watsr Poallution Comtrol

Minnemota ¥ining and Hanufmeturing Company Survey
Soptember 22-26, 1958

Table 7
0 Field Data ~ Composite 3ampling 7y

ampling Raw Waste Lagoon Krfluent
Peyicd Temp. Range (°FJ pH Range ph

10100 AM « 4200 PH &4 -~ 7C 6,8 « 1l.5 -
9/23/ 58

LiOG PK -~ 12300 X 62 ~ B9 7.3 - 11.0 6.9
v/23/58

12160 K « 800 AM &3 - 77 Ge2 = 10a3 6.8
9/24f58

BeOU AM « 4300 PR 62 - 6% 3ol ~ 1Ge8 T.G
9/24/58

4300 PH « 12:00 ¥ 5% - 68 840 - 1lie2 7.0
9/24/38

12100 ¥ « 3:00 AM 33 - 82 7+8 = 1148 -
9/25/58

8300 A¥ -~ 5100 PH 50 - 64 LeO = 1142 T3
9/25/ 58

&L30C PH - 12:00 M GG - Bl 6.9 « 12.0 Ta2
9/25/58

12:60 M ~ B100 AM 53 -~ TL 5,0 « 106 Te3
g/26/58

3MAO01933839
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