
roJA’qiLOuiKA'jrD BiriiExiLb IK MICHIGAN WATERS 
*tV vLC 

June 1973

- . . .- \0
. . 'v.

may 281974 •

The: Bureau of Water Management*s Inst progress report to the Commission 
on tl:C PCB situation-W35 in December, 1S?71. Gome of you have requested an 
updating. That is the purpose of this report today, . . .

Since the last briefing to you, EPA lias corse out with a recommendation 
that receiving waters should not contain PCK’s in excess' of 0.01 ppb. Such 
o low level was deemed necessary in view of the fact that research has demonstrated 
.biomagnification of PCB's in fish can be as high as 200,000 times the concentration 
in water to which they arc exposed. There is an indication now that EPA. may even 
lower their recommended level by adopting the recommendation of 0.002 ppb made- 
in the upcoming edition of Water Quality Criteria (WAS, 1972), commonly referred 
to as the "Blue Book", Anyway, the EPA recommendation of 0.01 ppb for receiving 
waters has provided us with a guideline to use in reference to our monitoring 
programs. • • .
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on stream sediments, municipal raw water intakes, groundwater drinking supplies, 
sanitary landfill runoffs, municipal-wastewater treatment plants, industrial .. 
discharges., o.ud fish from both inland and /Great. Lakes waters, Sampling is.. 
being continued in tributary streams, wastewatc-r treatment plants, and .in fish 

.jp.p. a periodic. basis as ..-a itneans . of .v.fdl 1 owi.pg •thp ef f neti vdn<»rtp - iji-f nftntir-nT'-gnW ■
1 V tS5.cipS.;•....... *; v.tp;'? .t \vi\’ «• •* <- .v-v-/i4':' • '*•■»'.y ••■W ■■

Water sampling in thirty Michigan, tributaries during, 1971 and.(lS721>.sjjowcd . ...
■tha'i: abdi.if (0 'percent "jr' thb samples''exceeded the C,01 ppb guideline with one’ 
.ptir.oajft, -.the. Saginaw S.iv.ep.+--havirg'-a high- concentrat-ion of-.r'2s9 ppb (Table-1) .
It is interesting to note.that fish from the Saginaw River were found to
have PCD concentrations as high as 163 ppm (Table.2). Five Michigan streams
had mean concentrations in'water samples over 0,10 ppb, 1.0 times higher than
•the.: EPA. .guideline. • These were the. Sagiriawj''Tittebiwassee,' Cl in'toft', Raisin' and Roupe.
R j ^ r* ^ "I 1 fpi'l K ,•) r* ^ ^ J ij c c; * • *•* £ r- c *■* o v- ** ^ r- • • - y ^ - *- -• ■* *■ - *., J w - t „ ..

Into lower bake lkuon,• bake St. '-.Clair and Lake'Erie., Of 'the Lake Michigan 
streams, the Grand and Kalamazoo rivers consistently' showed the highest coii-, . ' '
centrations with means of 0;04l and 0.065 ppb,'respectively. ; .

■ .-■ . In May , 1973 (just last month) we sampled the water in the Lower -Perinieuia • 
tributaries agbin and found just 8 (36 percent) exceeding the 0.01 ppb guideline 
(Table 3). This is r.n apparent improvement over previous years which we hope 
Is the beginning of a downward trend. Improvements were especially noted in .
the Saginaw, Tittabawassee, and Raisin Rivers. • ' •

Sampling of municipal wastewater treatment plant (WWTP) effluents' throughout 
Michigan in 1971 and 1972 indicated that many WWTP's represent major point 
sources of FCB loss to surface waters (Table 4). The average PCB concentration 
of 60 effluents sampled was 2.55 ppb. V.'hilc only seven of the VRTTP effluents 
exceeded' 1 ppb, the Bay City WWTr located on the Saginaw River had on average 
effluent concent ration of 120 ppb (Riga of 340 ppb), skewing the over-all average 
for ail plants 'sharply upward. The. average concent ration excluding the Say

DSW 037499 #

STLCOPCB4021323



 ̂"
, of PCB contamination. One would tend to believe that if .industrial

• . li.i.’i been decreased, it t^ould be reflected first in reduced concentrations 
charges from wastewater treatment plants, Sampling of 58 YIWLT effluents 
•i, however, continues to show high PCB levels with an average concentration 

- • ppb (Table 5), including the Bay City plant, Although still high, .
vlear- that the.'PCB discharge from the Bay City WWTP has been greatly reduced.

Sampling of sewage sludge from 57 of the 58 WWTP’s tested in 1973 showed 
piiy to have the highest concentration of PCB’s in the sludge being removed 

. v.; treatment process. The PCB concentration in the sludge’from the Bay 
, pL'mt was 352 ppm (dry weight basis) compared to a state-wide average of 

. • ppm (Table 6). - ■ ' . • . ' .
** ’* * • . 

In an attempt to identify major contribv rs of PCB's within municipal 
systems, sampling at key points in the : .terceptor systems has been '

..acted within the municipalities of Bay Cr.y, Ht. Clemens, Saginaw, Adrian, 
.eit and Kalamazoo. This program has bet-i very successful in that it has 
•vLficd numerous PCB sources. In most cases, our agency has contacted the 

. stries identified and 'nave asked for corrective action. The City of Detroit, 
.ever, has taken its own initiative and is getting good cooperation. Two of 

*'i major sources identified in the Detroit, system have completed a changeover 
■ non-PCB products and the other two are underway.

A broad scale sampling of industrial discharges throughout Michigan has shown 
-..alts indicative, of the widespread usage of PCB’s. .Nearly half , of the .industrial 

' ' •' .‘barges'- sampled have contained moire than 0.1 ppb with' many in excess of 1 ppb'. '
. . highest concentration. detected ip an industrial discharge in Michigan has .. ...

•r .v. 7,200 ppb and thifc -vas just found recently. Automotive, plants, chemical
hn^' 'p;Spdr 'ptd'd’j'ct 'n’ah'Oifa''c'^ut,ers'''ai!,e among the "typcs ' cif "industries' with’' 

...st concentrations.. Also industries and building complexes, including seme
and hdspitalsV''V?ith' hdat ‘tTa'hsfer.rsyat'eir.s' appeaf; to be aftothet major source, 

^ ..viri.es identified as. sources of.^C.B pollution have. begn..encouraged, .to change,.
” ' ''placement compounds or to clean up their operation so that discharges of

■ ■■ aie c.limine;ted. Our sampling of inaustrj.es generaiiy has snouvi taac even
■ ’ ';h Monsanto Company (t'he only U.S; manufacturer of PCB’s) has stopped the

.. .vs*,.: ofPC.B’.e for;all uses-except.electrical transformers', and capacitors, many; - -.
. > • '-tries apparently -have- -large enough stock piles of PCB for replacement that

' have noL-.yet. been-f arced into', switching to substitute compounds. We view •
.■ ... . Continuing s.carch £.Dr.-sources as..'a necessity so that we can speed, up the 

: '*••••: rvgeover process. There are some indications that even after an industry 
■' - the use of. PCB's a.residual is going to continue in their effluent for

. ._ ./iderable length of time-until the. .sewers. con be completely.,, flushed out.,- .

are encouraged that some rivers are starting to show reductions in PCB 
itrations. An example of one location in Michigan where monitoring and 

•'■guent control measures have resulted in a marked reduction in PCB contamination 
' 'C Saginaw River basin. Monitoring of major Grea.t Lakes tributaries during 

1972 identified the Saginaw River as having the highest concentrations of 
; <>f any tributary within Michigan boundaries. Intensive sampling throughout 
'(vcr basin in search of point sources successfully isolated ten major points 
•B discharge•to the river system. Each of the industrial sources’were asked 

•’"unify the cause of their losses and to take corrective action. The following 
:l Mating of the point sources and corrective actions taken to this date:

' U'-vrolct Bay City Parts Plant - PCB's had 
in the die-cast machines. Losses were

been used as hydraulic fluids 
occurring both, in the cooling
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. Oar ln9t report from General Motors showed conversion to a phosphatc- 
' . ester based compound about 50 percent completed.

' ' - ' .

Bay City IJWTP - Interceptor sampling identified the Chevrolet Parts Plant 
ns. the major contributor to this sytem. Since the initial steps of the 
General Motors plant conversion away from PCB fluids, the PCB levels in the 

.WWTP effluent have dropped to about 1 percent of the previous highs.

General Motors Grey Iron and Nodular Iron Foundries, Saginaw - The problem 
here was also related to losses of hydraulic fluids. Conversion to 
phosphate ester fluids is reported to be complete. .

Saginaw WWTP - Concentrations of PCB’s in the effluent were not nearly as 
‘ high as in the Ray City Plant. The Grey Iron and Nodular Iron Foundries
' were identified as the major contributors to the system. Concentrations

. in the WWTP effluent have declined to about 50 percent of their previous 
levels. .

«

Bulck Motors, Flint - This plant was using PCB’s as hydraulic fluids in 
13 die cast machines. Conversion to a phosphate ester-glycol product 

. was completed November 1, 1972. * .

Chevrolet Van Slyke Engine Plant, Flint - A coolant containing PCB’s has 
been replaced with a substitute product. -

/ ..'..Flint .VUTfP.r Concejitrations'have steadily .declined, since- our 1st .sampling . 
period in the fall of 1971 and now are considered very low. '

.,pow Corning.Company.-, .Midland, - PQBlq- havo.b^en. usad. in...the -heat,- tr^nsier ' 
.. systems at this plant.. Conversion tq a substitute fluid is 50 percent

.'K-- - .complete., .. t ■. ■<, - ■ r *■ .

Dow .Corning SemiconductorProducts ■ Plant>-Jtemlock. - Conversion -of heat .transfer 
' fluids was completed in January, 1973. . •

, Voluntary conversion to non-PCB containing products is proving to be very 
effective -.toward'lowering the PCB concentrations in the Saginaw Fiver. -If you
will refer to Table 7 of' your'written report you ’..’ill note , -u ~.

J- L. V- . » *. V V - ‘s- j

our monitoring site hear the'’river mouth in October, 1972, Concentrations' have'
remained fairly low ever since that datewith the exception of the sample from 
last month which' indicated an increase back up to 0.2 ppb. . Overall the Situation 
appears to have improved considerably and we hope that a corresponding decline 
.in PCB concentrations .in fish from the river and the Saginaw Bay will soon . . 
be observed. ' ’• " ' M • 'v" ■ • ' ■ '' • '• ■

You may recall that in May, 1972 vie reported to you about a PCB situation in 
the Kalamazoo River. During our intensive water quality and biological survey • 
of the Kalamazoo watershed we discovered sharp increases in PCB's in fish 
below the ..municipalities of Battle Creek and Kalamazoo. Follow up surveys v;ere 
unsuccessful at identifying any major sources iq Battle Creek but in the Kalamazoo 
vicinity surveys have pointed the finger at both past and present wast.epaper 
recycling operations by the paper industry. Certain sediment deposits in an 
impoundment on Portage Creek, a tributary to the Kalamazoo River, were found 
to contain PCB's at concentrations excco-dlng 350 ppm (dry weight basis). Leaching
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from'these PCB enriched sediments appears to be significant. During a drawdown !
of the impoundment .last summer, scouring of the bottom sediments occurred and j
n sharp rise in PCB levels in river water was observed as the. .sediments moved 
downstream. As a result of sampling within the WWTP interceptor system, it 
ic apparent to us that the remaining dc-inklng operations are still contributing 
to tlie PCB contamination problem. We arc not sure what the solution to this 
problem might be because it would obviously involve a policy decision at the 
National level about the merits of-recycling paper.- • -

. r
. • ■ . t i I

In 1972 Michigan developed a cooperative State-Federal study of contaminant ■ I
levels in Great Lakes fish species including lake trout, salmon, whitefish, 
chubs, nenominee, yellow perch, alewife, carp, and suckers. Fish from Lakes '
Michigan, Huron, Erie, and Superior are systematically being sampled on an 
annual basis to obtain information on areas where contaminants approach or 
exceed FDA guidelines for consumer protection. The project, developed by the 
State agencies in cooperation with the U.S. Food and Drug Administration and 
the Bureau of Sport Fisheries and Vlildlife Great Lakes Laboratory, will 
establish patterns of residues of mercury, FCB’s, DDT and dieldrin in Groat 
Lakes fish. Table 8 shows the concentrations of PCB's detected in fish from 
X,ake Michigan during the first year of this study. PCB's in Salmonids (lake 
trout, stcelhead, coho salmon, and chinook salmon) and chubs were shown to 
exceed the FDA guideline of 5.0 ppra while concentrations in other species did 
not exceed this guideline. Sampling will be continued on an annual basis. .

One area in which we have very little information so far Is the potential 
for -lo&s • of-PCB’s from-electrical -transformers':(ohe''.of'the'two- refraining uses) . v. >
through leakage, servicing, and replacement of worn-out or damaged units. We 
heat'- rumors'-that many, of the'small transformer maintenance companies', apparently ;
■.unaware-of- the potential- ha sards -ofv.'PGB-’ s-p' dumping'-PCB“*b As ed ‘'transformer'’'-■■■'>' --o'---
(fluids down the'nearer;t drain or giving- them to waste oil haulers rather than '
Returning-.them, for.- .inpipeiption. ,: ;lsTe..dsntendto make -a;..quesLionnaire,-?sur v.e.y- .....
followed up by an educational type letter with guidelines for safe disposal. .

Ir. summary, v:e think we have made considerable progress in .the past 2 
years toward getting rid of the PCB problem. On the other hand , while we ’

•have pome indications -of .enyiponmental'reductions , we are afraid the .con-’■4 •..' ;
'tnmihat;ion"pr'o'biems are not going to disappear' as rapidly as we would like ’ 1 '
because or- the. slow-. transi tion- to substi tute. products, and the tremendous • . ... ..... , ..
capacity ;£.or biological-.communities., to..magnify., this .type..of ..persistent compound., . ... . . ..

. .John L. Hesse •
Aquatic Biologist . . . '

' Mater Quality Appraisal Section 
Bureau of Water Management 
Department of Natural Resources
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Basin 

i cjan

Ri vct
• PCB’s

,(ppb as 1254)
Range .

' (ppb as 1254)
St. Joseph 0.013
Kalamazoo 0.065
Grand , • 0.041
Muskegon 0.010
Manistee 0.014
Boardman .' 0.017
Elk • . 0.012.

Saginaw . - '-1.100
Cassl . • 0.014
Flint^ 0.078
Shiawassee' 0.029
Tittabawassee"* 0.140
Au Sable , <0.010
Thunder Bay 0.023
Cheboygan 0.032

<0.010-0.039 
' . 0.019-0.097

■ ' • 0.011-0.080 •
‘ *<0.010-0.037 

•' ‘ <0.010-0.039
• . <0.010-0.044

• • <0.010-0.039

‘ 0.450-2.900 
<0.010-0.048 

‘ 0.010-0.150
<0.010-0.073 
<0.022-0.230 

' <0.010-0.010
<0.010-0.037

• - • <0.010-0.053
lair Clinton 0.150

Black ‘ 0.043
St. Clair ... ■ 0,010

<0.039-0.430 
<0.010r0.no 
<0.010-0.029., .... * . • ’ * i •• . •

■..-.'Huron. '- ' '' . 0.012 ''
,!:S:l*OLi9G.r*V i'V '■< * ■ '■.'0^70 ’

potroit ' • 0.020

<0.058-0.500 
<0.,Q10-0.039 .. . 
,;0;li5PV;6bo""" 
<0.,010-0.053

■ -i.. ,»v • k. .• •• .

!tary-'to 'S^tjinaw Hiver
?tary to Detroit River downstream

'>•' ■■ V1 +■ . •■■i.VjlJM-■;«’ :r

frem Detroit River

‘ it..’';-, ’. t .i'y V.*

sampling station

t

i

. . ■. <

i(

V
i
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Jccccber 7, 1971. . pp=;-'vct vcight)

Jr

Srecies. Location. :• Length
Percent

fat

PCS’s based 
upon 1242 
standard

Perch - . . Kam-7:esdock Discharge Channel > ' - 9.0 1.3 ■ 16.3
Carp II tt tt * - • m .. ’ i

' 21.0 0.9 8.8
Catfish . 'ii v : ’ tt y IrZ ^ i- 8.0 ■ . 7.0 ' 37.1
Catfish t? ^ it :• * it ■ • 7.5 . 4.9 47.9

Carp ' U.S.■Coast Guard Station
.*s.
*> : ;23.0 . - 48.0

Carp . , tt .11 ■ If ' •'11 J" 24.0 • 10:5 ' -20.4
Carp . tf . tr ii ■ ■ _ n . "* < ‘* V '■ 20.6 ' • ■'6.5 ' * ' " 15.5
Carp . tt * tt - M it

.”'24.0‘ ‘ ’ 5.9 . ' 45.8
Carp !t "• tt • tt - ' ,T ?■ ^ ’ £\j ‘ 2i.o. ’ • 4.6 • • . 30.2
Tike * . 11 \\ *T '• T1 _ . .f *4 .

•■.'■27.0 ' 1.6 ' . 16.6
Pike . H ; It / Tt . tt ** . .* 3\ 23.0 . 1.1 ' * . 6.9
Gizzard Shad , tt . * * tt . . tv; - . ii i' • / •* ■* .v £? ‘ 14.0 . . 17.5 '■ S165.3
Gizzard Shad* ’ it tr IT

V ■ y’ ’ 6.0 ■ ■ • 15.3 • . • 32-. 5
Gizzard Shad*- tt .. . tt : ■ ft .- TT ..-t ■ ■ ■' 4-. 5 ' 15.0.1 ; 161.9
Gx zznrd Shad* tt /’ Tf V .’ tf-'- . ' TT . ii' -r - •••• 5.0' ■ •

\ “
17.0 . ' ■ 77.0

Gizzard Shad* Zilwaukee' Bridge 4.5 ; 15.7 ’ ' ' -24.1
Gizzard Shad* tt tt i * *« • -V . '• ■. . ; 5.0 9.6 ... . 52.0
Gizzard Shad* It . • . ‘ U . . * > ' % . %. - •• -5.0 :■ ■ 8.7 ' " . 10.4

•• r

C3
V)
s:

o(jj

U1
o

Concentration based; upon analysis of vhole fish." All '.others based upon edible’portion only, _



1
Tables' 3.. I’CB Concentrations In Michigan Tributaries' to the Great Lakes, 

. May - June, 1973. Concentrations in parts per billion.

Lake Basin River

Michigan St. Joseph 
Kalamazoo
Grand
Muskegon
Manistee >
Boardman '
Elk .

Huron Saginaw
Cass
Flint 
Shiawassee 
Tittabawassee 
Au Sable
Thunder Bay 
Cheboygan

Bt."-Clair
- ■»' ' .*• t** «*V* •

•'■■■■■>’Cliht'<i'n' v' 
y ■■ BTack" - -v •

St. Clair
V ■ i 'r'<

Erie-'' -

'i :■ ■ • •

•^S%aifel-A'v''^* 
Huron 

. . Rouge. . 
Detroit.

< ' ' 
*Aroclor 1242 5. •;- • ' *_»;

■. • • * v,\. - ■ -r *. **. ■

M - .... 4 ... v ■ - - .. • • •, ',y ,

. ; V>

Collection
Date

• .
! PCB'b 

os
Aroclor 1254

5-11-73 < 0.010
5-11-73 • 0.040
5-11-73 0.033

. 5-11-73 • ‘ <0.010
5-11-73 ' 0.037
5-17-73 ,0.018
5-17-73 < 0.010

5-24-73 '0.210*
5-24-73 <0.010
5-24-73 • <0.010
5-24-73 . <0.010
5-24-73 <0.010
5-17-73 . . .^0.013
5-17-73 . • <0.010
5-17-73 <0.0.10

'^8-73' V • ' 0^200*
^ 6-8-73 - ' OvC^ '

6-8-73 <0,010
■-V- * ;■ • *' .

v:6'£8-7'3^' ' - ^d’.bio
6-8-73 ' <0.C10
6-8-73 . . 0.460*

• ' 6->8-73 . . ■ v . <0.010

i • ■ • *' ’ ■ /> ■ I*

'* .. 7-' / .' • . . ' ‘ . •, '
•. V .• ■ -

\
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Of Municipal Wastewater Treatment Plants throughout
Michigan 1971-197?, Unless specified, all samples are 
8'hr, composites. . .

’.TV

Irian

'hi on

an Arbor . 

:ttlo Creek

.V Ci ty

1 ■«?,>’ V* t' >■*-'
i ,

■ ■ ‘ t k* *Jtf> ■ '** \ t

ion He'ter 
. Joseph

ighton ■’"

.riotte '

isiantine

.roit

ier

- DATE
PCB's as

. ■ Aroclor.1254 
.(Ppb)

. . .i
' ' Mean Cone.

- (Ppb) '
'3-30-72 
6-13-72 

*.6-14-72 
: 9-6-72 '

, »
1.80 ' '

14,00 * '
6.90 .

.0.41 .

1 1 w / ,
_ . i

. 4.60 ■ 1
'. ' • ■ i

3-28-72 0.44 - * 0.44 '
10-14-71
3-30-72

0.i4
<0.10 • . ■

■ ■ •. i
0.12 l• . *

10-5-71
3-28-72
2-21-72'
6-6-72
6-7-72

0.39
0.16
0.92

.0.28
0.21 • *

.0.39

11-4-71. . 
''11-22-7T: ' 
11-23-71
3- 2-72a ' :
4- 4
6-13-72

*644*72—
. 9-14-72

• 340.00 ’
—2*i.o; oo * ■ '•••••

. : ...$AvQq;onn r\n ' • •*- . wu

11.00 . '
•.•25'; 00' ' '• • •■ ••

.120,00 . ,

!•; •;» \\ ' ■: f» ««*....• ^ •*’ ^ f.* .,. • ■. »■ jl A.

•■■■ •'•••• * * -v'v
'10-23-71
4-4-72

0.93 ■ • “
;o.3i ■ . .. 0.-.65

.10-5-71: 0.38 '' 0.33 . . ■
•7-.20-72..;. . 0. 61 ' ; v .. : 0.61 • ' :
4r4-71 •

■ •
0.85 ‘ ’ ■

■ . ■ ' • ■ ■ ■ [ •
0.85...............

10-14-71
12-20-72c
1-20-72
3- 9-72 L.
4- 17-72b 
6-1-72 
10-19-72

• • :■ 2.20 ’ •
■ -.3.00 • ■ . -■■■

0.92 . .
2.40
1.80 ' 
0.80
2.50**

' • ' 1.95 ■ 1

•v> . .
* f „

10-14-71 <0.10 .
, • i

, 0.10
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I TY- • ' ' ■ ' ’ DATE Aroclor
* .*r ' '

1254 Moon
• . • . •* . * * -' (ppb) • (PP1>)

Y Lansing ./ ' 11-15-71 0.69 ‘ i V * 0.51
, * . . .4-3-71 0.35 ,

scanaba , . ' ..... 12-16-71 . 0.29
\ . * ■

0.29

ssexville ‘ ’ . * ; 11-4-71 0.21 . ' ’ 0.24
. : ' ; 3-31-72 ' 0.28

lint ' . ‘ *10-5-71 ' '1.30 • • . ’ 0:68■ \ • • - .. 3-3t-72 0.92 •
’ ‘ • 6-7-72 . 0.47

, • . ■ '. ‘ 6-8-72 0;30 r. . •
• 10-5-7.2 ' < 0.10 .

lushing • ' '■ * . 10-5-72 . 0.52 ’ ' 0.52.

ladstone * . C: 7-21-.72 0.19 • ■: ' . o.i9

rand Haven . • • . ’• ..,4-4-72 <0.50 ' <.0.50
rand’.Rapids . ■ -n-1J5-71 ■ .... .0.37. ’ -.0.52

-• "'r'" '3-30- 72"' ' - Y ;0.68 /•-:

all and' ' '• -'6.79'""
....;-'3-29'-72"’' Vi.-'*) • • V v * ‘*7,V • * ** .

1
;>.ugi)tpn- . '‘.'.v. ivjvv^ ‘• v -Y'VJv1 'i >■‘\V'*.;)• •• »V hr ...» , 1 \V * J> /r’» M. f \
:-.ncock ... . . • ■ 3-21-72;

, • * ■ t y:.y ■ •> -v >$■*<} 0 ..
Me rvY in- ’ . 3-21-72’ 0.55 . ' 0.87i rigs ford . . ' .4-4-72 1.20* . u .• . O'Y-.V.Y-*Y '■ -Mv; •

-onwood . •. . 3-20-72 ' 0.16 • . '• 0.16

i.ekson .. . ,/‘Y- 11 “i&71 : ■ V : ;: <0.10- ,,, • • ••••:•■' • • • <p;10.
• .* . ’ 2-21-72 <0.10

• ■ ■ 3-28-72 <0.10 . • ’

ilainazoo . .. Y :10-5-71" V 1.30 . • 0.66
. . 3-28-72 , 0.83 •

■ ’ • • ’ • • ' 6-6-72 0.48
. 6-7-72 0.53

’ ■ f • . . •• 12-6-72* » 0.19O

Anse .> - • ’ 4-21-72 - <0.10« '
•

• <0.10
nsing ’ ' 10-7-71 0.23 . o'.is

4-4-72 0.13
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. ' / ' • 
tTY". ‘ • , "• • .'• DATE .\

• PCB/s 
Aroclor
.(MOl.

1254
—. * .-.-V ,

, ’ * * f. '’ 4 * '
Mean Cone.

' . (ppb)

inistique '• - 12-15-72 . <0.20 . ’ . •’^o.ao-’ ' ’

irquctte • . ‘ •. 12-14-71 . 0.35 • • • ’ -0,35 ‘ ' * .

irshall . • . ’ . 3-28-72 • .<0.10 • ; , . • . <0.10 l * 4
.'nominee . _ .; 12-15-71 •. 0.35 • . . °-35.

dleuid ■ . . 2-2-72 
• • 3-31-72 

, 4-14-72 
• dl0-2-72

. - 6 29 
• • C CO • 

0 .3 :
■ 0,!3 .

*•
• 0.23

% . ! . . *■

1 ford . ■. : 10-14-7.1 <0,10 ' . ' <0.10 ■'

mroe . . • ' .11-15-71
.. . 3-30-72

0.60
0.33

. • ‘ 0.46

«
Clemens

« .

• ( • *

• * . _ , . •.
r - • •'1 •• v*i:- : .v

' • 11-15-71 
3-30-72 

- ■ 6-7-*72c
: 6-8-72p 

...!,. 7-26-72 
: a-2T72

1.40
2r90.
4.50

■ 3.1G : - 
.... 9.40 ■
;; : 10.00“;;

* ■ 'il V " '* **? *•*’ ‘ J

• •

■ - vV-

- -\* 5.21

. r11 0 c; :> a 11 L .

...-...avv..,..

. : 3-31-72
v>

. Jl-15-71.c.

<o."id

* ■

’ <0.10 '

... ■ 0,28.. .. ^

i'1 i % U v, 01 i i «» ) ^ 1 ^ S . 11-15-7.1c 0.37 . ; . 0.37

les .. V ■ ’ V‘v"" 4-4-72 V ";:Hvv.o;68^:: ■. . • .y • 0.68 ,, .

rway... : ... - ...... .,.■••/. -4-5-72 • -0.40' • • 0,40 • •

tonagon . ' *4-21-72 <0,10 ’ - • * <0.10

os so. . ... , •. . 9-14-72 . - .<0.1.0 ■ • ■;....... <0.10: -

rchment .. .... ■> , ■ . 4-20-7.2 <0.10 • • •’ <0.10 •

ntiac (Auburn Rd.) 11-17-71 ‘
' ' 3-30-72 .

' <0.10 
. 0.61.

. • 0.35 .

'iliac (T. Blvd.) ’

w
*

’ ' 11-17-71
3-30-72 
6-6-72 
6-7-72

- 0.20 
1.30 
0.15‘ 
0.16

0.45

eta go ll-15-71d 1.90 1.90
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»
/ *

Y ' ‘ ■'

f $ . . ./.• • • •4 s , • . *

‘ . DATE
' PCB's as ‘

Aroclor 1254 
• iPPb) _ _

' • » w .♦ , * ;
# ■ i

. Mean Cone. >
' (PPh) . 1

•t Huron ‘ ‘ -11-15-71
• 3-30-72

0.28 •
0.52 '

. . -1 
* 0.40 ' !

• > t ■ . • \
linaw • ' . ‘ . • 10-6-71

• . 3-31-72
, ‘ ‘ " ■ 6-7-72

• '.-6-8-72,
. - •* 10-4-72d

1.10
, 3.80 . '

2.00
1.50

; • J.

' 1.80 • . j
; . . ‘ ‘ 1,. . ■ . . 1
. ■ . 1

Irjnace • ' : . 12-15-72 <0.20- • * - ' . ' < 0.20 \ ;

ith Haven . . 4-4-72 <o.io ■ ’ . ; ■■ <0.10
• • 1

irtz Creek 10-5-72 <0.10 . - <0.10

see Rivers . ' * .. 4-4-72 . <0.36 • . • .< 0.30 |

:nton

• . .
.. ■ 1 i ’ 1 ■ *.. ■

• • 11-16-71
: • .3-30-72

. ; ' 6-6-72.
.v '.. •,6-7-72.

*0.14 ''
1.10 ’

. .0.47 , :
.. ,,6..9Te

•0.53' :

Ten , • • 11-15-71 ,0.16 .
. > »'■•.'Wv'-j O r :

0.13 . •
■! J ’■ f/‘Ar ,,w; •/ - 0.» . Vr’-• • > ■

'.aq. Cpunty,.
'cihdotin) '
:v;.v ••• <•: ;A- •.
ite Pine

■ 3-30-72 ■'

' ' ' ' •. 4-21-72 '
w * ■

; :....:;..0,6T .......
d.17

0.2 • • '

; V • 0.4 Q.,1 -. • , *■ ,

• 0.20 . '

ming • ■ ■ 11-30-72°
:■■■■■■• ' 3-30-72 .

. 6.44 • : ■.
':0- 66 . ■'

fi Tanti ' ’ v i 1-16-7T; ■ '.‘' 0.22 . ' ' 0.21 ■ ' ■ 1Ill V / I . . u. c.c

... . 4-2-72; ; o.2i :; '

;‘Monti Twp /;1 •. • 11-16-71 0.12 0,11
'• ■■■■■:••■ ■ 4-2-72 ' <6.10 " ‘ . ‘ • |

■ ■ ■ ■ : ■ '• j
;Ma'ntirTwp- ,v2 ' ‘ 11-16-71 0.19 ' . 0.17

. . >1-2-72 . 0,16

'odor 124? Standard ' . '
\roclor 1242 and 1254 in 1:1 ratio . .. • ; v>‘

hr ^10 hr c24 hr dGrab °hexane lost * GRAND MEAN 2:55

DSW 037509
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1JUIL ULVIUI VI'WCILV'llt "."IL.IJiy1 UIIUw^lIJiJl rw CTJ"i l/u n ,

Spring, 1973. Concentrations in parts per billion 
dry weight. ‘ • ’ . •

.DATE_• _______ TCP's__

. ' . * 1?-42 .1294 ' .1242:1254

3/7 ' ’ ‘ ' 0.26
2/22 , ‘ .. 0.34 ■ .
3/1 ■ ■

• 0.25
3/1 . 3.20 • «

' .2/20 . # . 0 j <0.10 •

' 2/28 -
. .0.20

3/1.
‘ 3/28 • ■- .. ■

.. 0.53
5/1 * 1 * 0.34
2/28 ' 0.46
2/28 . . ' 2.15
3/1 • 0.23

-5/2 0.18. • .
3/28 *. •.

’ 3/1 ' •
' * 0.10

. 2/22 - .... ' .
• <0.10

V-• 5/28 :
* r l' ' '* ’ . .

• 0.44 •
. .P/21

t ' • 2/21:;
* ♦ . •

. ; <0,10
- ‘ • ».,t

■' 1.05 ' • •

!-v2/21-'-; toV;'v'v

“• "'3/28; 
3/27 
2/22 

V 2/29 
' 3/27

4/18 
; ,3/23 
‘3/27 
2/22 

•. 2/28 
: 3/.1 .

. 3/8. 
5/4 
3/8 

. 3/28
2/28 

. 2/20 
• 2/20 

3/28 
. 2/21 

. 3/12
3/12 

' . 3/8 
3/1

. 3/28

V. V , 'v. .V1*/.'.. ' ‘ Oils
'.fA *>. 6::g9 '

<0,1
• • ■

• *.0.22 • 
.0,03 .
0.29 
0.15 

...0.57 ■ 
<0.10

<0.10

0.29 
0.88 
0.10 ’ 
0.48 ..

<0.10 J 
0.12

0.73

1.29

1,12.
•0.31

' 2.20

2.90

0.00
0.54
1.80
0.77

!

J
II

* •• ! \;/ *

f
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m . • 1

{'. Icjnace . • 3/20
'irec Hi vers . '2/21
'averse City * .3/7
enton ' - 2/28

• rren . 2/27
iyne County • 2/28
'oiiiing 2/21
>silanti ‘ . 2/28
■si 1 anti Tv:p //I ’ • 3/1
si 1 anti Twp H2 ' ' 3/1

124?
rcfc's

JL?54

0.31 
<0.10 
<0.10 
<0.10 

' <0.10 
0.40 
0.22

<0.10
'<0.10

1242-112 54

0.31

concentrations based on best fit of 3 standards: Aroclor 1242 Aroclor ma 
mixture of Aroclor 1242 and 1254 in a 1:1 ratio. Aroclor 1254, or

,v v* ;• »:>. 4»,-

■> T * *» /.I >/ • •.*

V •>T. •. *«KjV

• K

i

'<• ■ ■ ■■ ■: • ••• • •>

DS*i 037511
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' Table" 0. Concentrations of PCB’s in the sludge from fifty-seven municipal
• .* ' v/astewater treatment plants in Michigan* Spring 1973. .Concentrations 

. in. parts per million* dry v/eight. ' . ^ .

, * * ' ’ t* * • * - *• . *
’ • ‘ ‘ ’ ’ PCB’s* ' . .
C ity.. ;;”_

• Adrian ‘

Date * 1242 . -1254 1242:1254

3/ 7 . *. 24.0

Albion .. 2/22 . , ■ ■ i.5". • -•. . *, i
• Ann Arbor • 3/r l.i t . ^«* * . . *

Bay City 3/1 • • •. ' 352.0 • ’ ■ - ' "

1 Battle Creek 2/28 2.8 • ’ ; . •

• Benton Harbor- 2/28 ' •' ' '' 13.8. . ' ‘ ■
St. Joseph

Urighton ’ 3/1 ’ • - . . <o.i - ••• '

Cadillac . 3/28 . . ■ <0.1 ; . ‘ .

"Chariotte" . 5y.T ■■ r':'' 6.8 ' :-Vl ■' ■

Constantine ■'
v*--j^

2/^8 ’ : 2,i '.. '•. 4. :i.,• • /<•/..• s - V• Ux- A: -.;'••• -..V.r .;•••: .

Detroit • 2/?8 . . 32.1 • ;
i*-yv.ri,r'» .'.Vjr- v' -. ''A-''--''. ■

■1 .* . o ■ .1 •i'-j* .ya’i V’f'V j* J, ‘ - *<T ; } ' ‘■♦'f ff . « ■./ %>. .

L. Lansing
1

r fo • . . 4.6 " ■

'.’"•Escania’ba ;'•••. ✓ ■
( , »N 'V.:‘ / .-/./.mV \,f, ■

3/28 . ’
• i' -v »• i•*. V, - *; . •• •/ •••• ' •
‘ • ' . •. 5.9 : . ■

■ j .• • "
-LssekviTle ■ - ■ \ ■ ■ - 3/1 ;• ■'V'i ■'■v 3.9 ■ ■■ ' - • •' •

Flint'-- - ; 2/22. ’ ■■■ • ' an ■ 'V. . ■ 6.3 • ' ' r ■,

Gladstone . :". .3/28 , . .

Grand Haven 2/21 - /V 4.1 ' ■

Grand Rapids 2/21 ‘ ' 11.8 '.

Holland 2/21 ’ ' 0.8 J

Howell 4/2.6 . * 15.0 7
• ■ ■ • ■ . , i

Houglvtoiv-llancock 3/27 : . " ‘ . . 5.5 ' '

DSW 037512
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Date 1242 1242:1254City.
PCD's 

25/

Iron Mountain - 
Kings ford .

3/28
. . ••

9.5 . .

I ron wood 3/27 - . "5.2 • -• /

Jackson 2/22 3.0 .

Kalamazoo • . 2/29 23.3 . ‘ •
•

* • •

. *

L'Anse 3/27 * • 4.4 •./ . .

* Lansing 4/18 . ■' 5.3 .

Manistique 3/28 . * .
♦

1.5 - .

Marquette 3/27 0

• #

2.8 • - *

Marshall 2/22 ■ . - 3,9 -

Menominee • 2/28 4.2 • • ■ ■ ’■ *

Midland 3/1' " 2.9 •'

••'•Mil fo rd !>•'■■• 3/8 v ■( • •'?. .*/,■ /a ../..I
* . ■ * •

. .. .y• • ■*■■•-'60.5

-Manroe-.; •+- .5/4 . ..■••••. ‘/VAtV- *.v . .\Vr* ' ••

emferis' ' 3/8 ^'W ;.i.v,v;? -̂ * .•w. vV **■ r-* ’’’ *■.* vV* , < . .it tf *?i

Mt. Pleasant 3/28 . j ■ ■ / * ■ ; . 6.5
. • ,• •- r 1 - - • ,

Muskegon ' ' " 2/28 '
: V*,; . * ■- *. " V. s t,

V2.7 '
•••*.• *• *•

.-■.-Mqpkego.n Heights..-. . 2/28. ' 11.0 ,

• Kilos • • ■ 2/20 7.8
* *'

«••-'• * • ',
Norway : ' 3/28 ' : <0 *1 / ■ • :■ ■ - ,

Owosso • 2/21
z'" .

. ••
2.0

Pontiac (Auburn)' 3/12 .1 •„ 12.1

Pontiac (tV Blvd.) 3/12 ' • * • ' * ' 9.2

Port Huron 3/8 ■ • ■■

* 9.2

1

I

I

DSW 037513
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Tat>!t 7. Polychlorinated biphenyls (PCB's) in composite v/atcr samples 
' v ■ ' from the Saginaw River at Bay Harbor Marina, March 1971 -

• - . May 1973. ... • ..

. . i
• * . • Concentration

Collection Date - In parts per billion

• 3-9-71 . • . 0.450

6-1.0-71 \ . 0.560 •
• ’ » •«* . ‘ .

.8-27-71. ■ .. ■ ”2.900.

10-26-71 . / . ' . ; '1.100

6-8-72 ‘ 0.640

10-13-72 ' ' . ' • 0.360

10-29-72 . . ... <0.020

.10-30-72 . . y.<0.020

*vi-‘ V-'-

11-1-72 " . : . V 0.091 * •
’’ v"- l''" •* * •' r i* _ • '> ‘

■.Mil,!r.:2r-72-;.>•W S -i•'•••* --C ■
. ' «

;.-^T.l ~ijftA?,4-V'.--l ,. \<fiyQ2p ... ■

■ ■..* V,

■v V-.; *•='*;- ■ >.■ 7;*

1-26-73 ... -t • <0.100

5-24-73 ^ 0.210

■ ~ V f- ■
I

/*'
•

«I
I(

DSW 037514
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4
4

Ip B ■Concentrations of polychlorinated biphenyls (PCB’s) found in fish species 
taken from Michigan waters of Lake Michigan during 1972*. • .

; i , . ' ■ ■ ; • •

I

' * • . Total ii
PCB's by District**in ppm (sample size in parenthesis) Fish Mean

:les MM3 MM4 MM5 MM6 MM7 MM3 Sampled Concentrati -

n fe 1.7 (3) • 2.3 (1) 2.7 (6) 2.7 (6) 16 2,4 ± 0.6

*
. • *

A • .
.3.9 (6)

t
* 6 * 3.9 ± ‘2.0

■ • ■ . ■ ' 3.2 (2) 8.5 (8) 6.5 (9) 19 • 7.0 + 4.2

mi nee . • . ‘ - 0.8 (1) 1.2 (2) . 3 ' 1.1 '

h . . 0.5 (1) 0.4<(5) 0.5 (11) 17 ’ 0.4 i 0.4

Salmon . ...11 .2 (3) ' • ' » » ■ • ‘ 3 11.2

)ok • ■ . <r..

ilmon 12.4 (10) . - ■ lo 12.4 A 5.0

TS 0.8 (6). ■■■ ‘. 0.7 0) ’.1.5 (3) • lit {6)
o-

•"17 V 1.0 ' a 0.7

head . ('.0 (2) ■ '4 ' . i , m ■ ,. X .; ..6,Q.,.7:) v. ...

yr-' • ■i" s. * ' 4 iliv
* i v' w u

r;V 7^ V
.... /

: w- • r'-i
" ^ ' /O v ’ */» l 4 iL' * *» y '

"5 *5 /O',
V *- i 5.7 (6) 9.2 (&) . 20 ; . ,7.4 .A..4.0

fislv'-
*H‘fv *•- '* I -V’ 'a'T

0.8 (2) . 
V:V’ •'

i.i (i >. v0;7'^‘b;3-

ia frcr.i Michigan's Great. Lakes Environmental Contaminant Survey, 197,2. . 
ics of Lake Michigan within -Michigair- Boundaries
?• - northern Basin........' ' • " ■ ■ 7 - .• ’ • ■
1. - Grand Traverse Bay ; ■. •••;.
7'&;MM6Central Basin’v t • \ -v- - .
r. &-KMB •* Southern Baslri ‘ ,V' .. ■ ■

\ .
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