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; POLYCHLORINATED BIPHENYLS
: ’~' .

Programs Underway

1. State of Michig;n i .
iﬁchigan ingtituted u'munitoring program for pol;chlotinnted biphenyls

(PCB's) early in 1971. The initial program consisted ;f a state-wide water

sampling survey for hetetminat;on of concentrations in inland Qacars and

tributaries to :§ﬂ Creat Lakes. Supplementary sampling has since been

conducted on streem sediments, municipal raw water intakes, groundwater drinking

supplies, sanitary landfill rusoffs, m:nicipal wagtewater treatment plants,

industrial discharges, and fish from both inlend and Great Lakes waters. Sampling

is b-iné continued on & periodic basis for establishment of trends.

Quarterly water sampling in thirty M{chigan tributaries showed.tha: about
60 percent of the samples contained more ihan 0..01 ppb with one stream, the
Blg;naw River, having a high conceqtration of 2.9 ppb (Table 1). Fish from the
Saginaw River had PCB concentrations as hi%h as 165 ppm (Table 2). Five Michigan
streams had mean concentrations in water stplcs over 0,10 ppb. These were all
“ocated in the populous southeastern loweripeninsula which drains into lower
Lake Buron, Lake St. Clair and Lake Erie. gof the Lake Michigan streans, the
Frand and Kalamazoo rivers consistently ahéwed the highest concentrations with
means of 0,041 and 0.065 ppb, respectively.

A study of tiansport of PCB's to Lake Michigan on suspended solids was
conducted during March-May, 1973, on the Grand, Kalamazoo and St. Joseph rivers.
Sedicent traps were suspended 1-2 meter; off the bottom of the rivers and
collected at varying tica intervals in each river ranging from 3 times weekly
to once a month, Concentrations of PCB's were notably higher in the settleable
wolids from the Kalamazoo River than from the Grand and St. Joseph rivers (Table 3).
The over-all mean for all samples were 3.52, 0.99 and 0.97 pém (oven-dry basis) for
the Kulaczoo, Grand and St. Joseph rivere, respcctively. This dara cubstantiates
carlier results indicating elevated levels of PCB's in the Kalawmazoo River watershud.

Extensive sampling at uvpstresan sections of the watershed has identificd past and

MONS 067801



-2- .

prescat wastepaper recylcing by paper industries located in the City of
T—Ralznazoo as the wmajor source of contanmlnation to the river. Ccrtain sediment

deposits in impoundments on Portage Creek, a tributery to the Kalamazoo River

at Kalaazoo, were f?und to contain PCB's at concentrations exceeding 350 ppa

(dry weight basis). Leaching from these FCB enriched cedirents appears to be

: ‘u:lgnificnnt. F:ls,h'cullected {mmediately dewnstream from ’Ithe City of Kalamozoo
| were found to contain residues of PCB's in their tissue as high as 110 ppm
" (Hesse and Willson, 1972). '

PCL concentrations in drinking water supplies from 43 intakes on the
Great Lakes and connecting waters and an additionmal 20 on inland lakes and
streams have generally l.>een less than 0.01 ppdb (Tables 4 & 5). Limited sampling
of groundwater drinking supplics in southern Michigan has indicated that
groundwater has not been nisnifican:.{y contaninated vwith PCB's.

i . .

Analyses of surface‘ water runoff from sznitary and industrial landfills in
Michigan suggest that these are a minor source of environmental contamination.
Five of the 9 samples collected had PCB concentrations ranging from 0.04 to
0.30 ppb while the others contained less than 0.01 ppb.

Sampling of wmunicipal wastewater treatment plant (WWIP) effluents throughout
Michigan in 1971 and 1972 indicated ;.hat many WWIP's represent major point
cources of PCD loss to surface waters of the state (Table 6). The averaza PCB
concentration of 60 effluents sampled was 2.55 ppb. While only seven of the

‘ WWIP efflucnts exceeded 1 ppb, the Bay C;cy WWIP located on the Saginaw River had
an average effluent concentration of 120 ppd (high of 340 ppd), skewing the
over-all average for all plants sharply upward. The average concentration
exeluding the Bay City WWIP was 0.56 ppb. Those WWTP's with PCR concentrations
in efflucnts excecding 1 ppd were, with one exception, located on rivers already

( identified as having high levels of PCB contawination. Sampling of S8 WWTP

effluents in 1973 coativnues to show.hiph PCB levels with an averape concentration

of 0.52 ppb (Table 7), including the Day City plant. The PCB diccharpe from the
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Bay City WWTP has been nrgatly reduced as a result of control measures in
industries served by the WWIP,

Sampling of sewage sludge from 57 of the 58 WWIP's te;ted in 1973 showed
Bay City to have the highest concentration of PCB's in the sludge being
removed by the treaéﬁen: prncéss; The PCB concertration i{n the sludge from
the Cay City plant was 352 ppm (dry weight hasis) co;pared to a state-wide
average of 15.6 p;m (Table 8). .

In an attempt to 1dent1£§ major contributors of PCB's Qithin municipal
WWTP systems, sawpling at key points in the intercaptor systems has been
conducted within the municipalities of Bay City, Mt. Clemens, Saginaw, Adrian,
Detroit and Ralamazoo. This program has been very successful. The City of
Detroit has, in fact, established an on-going sampling program within theiv
interceptor system with analytical assistance from the State. They are applying
a nev City of Detroit sewer ordinance which limits discharges within the
wastevater gystem to a maximum of 0.1 ppb.

A broad scale sampling of industrial discharges throughout Michigan has shown
rénults iﬁdicative of.the‘ﬁidespread usage of PCB's. Nearly half of the industriall
discharges sampled have contained more then 0.1 ppb with many in excess of 1 ppb.
The highest concentration detected in an industrial discharge in Michigan has
been 7,200 ppb. Automotive plants, chemical companies, and paper product
manufacturers are among the types of indps:ries with highest concentrations.

Also industries and duilding complexes; including some schools and hospitals,

with heat transfer systems appear to be another major source. Industries

" 4dentificd as sources of PCB pollution have been encouraged to changeover to

replacement compounds or to clean up their operation so that discharges of.
PCB's do not excced the present Michigan guideline of 0.1 parts per billionm.
Michigan ¢ currently trying to get a handle on losses from clectrical
trannformers in leakage, servicing, and replacement within plants. It appenrs
that. many of the small crnnsforéer maintenance companies are still dumping I'CB's

Aners 1 ha Aratn rather than returnidne then for dnclperation. MCNS 067803
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‘' “An example of one location in Michigan where monitoring and subsequent

control measures have resulted in a marked reduction in PCB contamination is

the Saginaw River basin. Even though it is not within"‘ the.Lake Michigan watershed,
the Saginaw River PCE situation is worthy of review. .Konitoring of najor Great
Lokes tributaries during 1971-1972 identified the Saginaw River as having the
highest concentrations of PCB's of any tributery within Michigan boundaries.
Intensive snmpliﬁé throughout the river basin in search of point sources
successfully isolated ten major points of PCB discharge to the river system.

Ealch of the industrial sources were asked to identify the causa of their losses
and to take corrective action. Control measures,iin most cases, coaversion to
non-PCB containing products, hLave proved very effective toward lowering the

|

site near the river pouth was observed (‘l‘rble 9) in October, 1972, and

PCB concentrations in the Saginaw River. ' A sharp PCB decline at a monitoring
concentrations have remained low since that date. It is hoped thar a
cotresbonding decline in PCB conccntrutioLs in fish from the river and Saginaw
Bay will soon be observed. . \ -

In 1972 Michigan developed a cooperative State-Federal study of contaminant
levels in Creat Lakes fish species 1nc1udilng lake trout, salmon, upitefish,
chubs, menominee, yellow perch, alewife, tI:arp, and suckers. TFish from Lakes
Nichigea, Huron, Erie, and Superior arxe systewatically 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 agencics
in cooperation with the U, S. Food an-d Drug Aduinistration and the Bureau of
Sport Fisheries and Wilclife Great Lake Laboratory, will establish patterns of
residues of mercury, PCR’s, DDT and dieldrin in Great Lakes fish. Table 10
sliows the concentraticns of PCB's dcetected in fish from Lake Michipan duripg
the first year of this study. PCB's in Salmonids (Jake trout, steclhecad,
coho talmon, and chinook salrmon) and chubs were showm to cxceed the FDA guideline

of 5,0 ppim while concentrations {n other specivs did not exceed this guideline.
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Jable 1.

Mean PCB Concentrations in Michigan Tributaries to the Great Lakes in

1971-72.

.ake Basin

Jichigan

wron

it. Clair

rie

River

St. Joseph
Kalamazoo
Grand
Muskegon
lanistee
Boardman
Elk

Saginaw

Cass

Flint}
Shiawassee!
Tittabawassee
Au Sable
Thunder Bay
Cheboygan

Clinton
Black
St. Clair

* Raisin

Huron
Rouge2
Detroit

Tributary to Saginaw River
iributary to Detroit River downstream from Detroit River sampling station

PCB's

{ppb_as 1254)

0.013
0.065
0.041
0.010
0.014
0.017
0.012

1.100

Range

{ppb as 1254)

<0.010-0.039

0.019-0.097
10.011-0.030
<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

<0.039-0.430
<0.010-0.110
<0.010-0.029

<0.066-0.500
<0.010-0.039

0.058-1.600
<0.010-0.053
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(FCB's) in f{ich £rom Sazinaw River,

* Concentration based upon analysis of whole fish.

- e emen w. @oiz—-adliibuoos T phcuyis
- Lecezder 7, 1571, 1)( “ppm; wet wei_.t). v
PCB's based
. Percent upon 1242
Scecies Location Length fat standard
Perch Rarn.Headock Discharge Channel 9.0 1.3 16.3
Carp " " " v 21.0 0.9 ~8.8
Catfish " " " " 8.0 7.0 37.1 -
Catfish " " ". " 7.5 . 4.9 47.9
Carp U.S. Cosst Guard Station 23.0 —— 48,0
Carp " " " " 24.0 10.5 20.4
Carg " " " " 20.0 - 6.5 15.5 4
. Carp " " " " 24,0 5.9 45,8
Carp " " " " .21.0 4.6 . 30.2
Pike " " " " 27.0 1.6 - 16.6
Pike " " " " 23.0 1.1 6.9
Gizzard Shad " " " " 14,0 17.5 165.3
Gizzard Shad¥ " " " Y ————— 60 15.3 32.5
Gizzard Shad# " " " " 4,5 15,0 161.9
Gizzard Shad* " " " " 5.0 17.0 77.0
Gizzard Shadi Zilwaukee Bridge 4,5 15.7 24,1
Gizzard Shacé® " " 5.0 9.6 52.0
Gizzard Shad* " " 5.0 8.7 10.4

All others based upon edible portion only.
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1i:iz 3. .Tneongrasisrs of FCB's \poljchlorm‘.ced biphzn; ) in the settleable solids colliected from tie L. .ths af
the Grard, Kzlamazoo, and St. Josepn Rivers; Spring 1973, for comparison of variable sampling periods.
Concentrations in ppm on an oven-dry basis. .

SzTpie Sarple Cates -
Niver Tize ® 3/21  3/23  3/30  4&/2  &/4 &/6  4/9 4/11  4/13 4/20 4/27 4/30 5/2 S§/&_ S/
Grand 3.24 1.6* 0.95 1.0 <0.1 0.93 1.58 0.83 3.5 0.53 .
1.25 0.94 . 141 1.00 0.55 0.74 0.0 0.77
0.85 . . 0.73 0.50 0.50
.41 . _ 0.50
S Hean =
Kalemazoo 3X 6.7 27.5 2.08 <0.1 2.62°°1:33 3.20 <0.1 3.11 3,50 3.75
Weekly : 6.83 3.0 3.54 3.77 3.09 2.98. 2.88 4.87
Biweekly 3.77 ) 2.54 2.64 2.50
Foathly - : : : 2.1 ) 3.14
. ) : iean . =
~ . LT fe i 0.63 0.8
St. Jdeoseph 33X . g . 2.13 0.68 0.95 0.83 1.21
leekly - - . 0.85 0.75 0.95
Biveekly ) ' . 0.67 0.83
Fonthly R Hean =

.

2 3)’ = Sample collected Mon, Wed. and Friday '
* centraticn based upon a 1:1 ratio of Aroc'lor 1242 and 1254. A1l other concentrations calculated as Aroclor 1242,

SNOW
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Table 4. PCB concentrations in interstate water intake samples, Spring 1971,

Location

St. Clair River
Port Huron
Marysville .
St. Clair '
E. China Twp.
Marine City
Algonac

Lake St. Clair
Fairhaven
New Baltimore
Mt. Clemens
Grosse Pte. Farms

Detroit River
Detroit-E. Jefferson Ave,
Vyandotte
betroit-Allen Park

take Erie
Monroe

Lake Superior
khite Pine Mine
Eagle Harbor
Copper Harbor
Gay
Baraga
L'Anse
Marquette
Munising
Sault Ste. Marie

Lake Huron
St. Ignace
Alpena
East Tawas
Saginaw-ilidland
Pinconning
Bay City

Lake Hichigan
South laven
Holland
Grand opids
Puskegm

Collection
Date

3-1-7

- 3-11-71

3-11-7
5-17-71
3-11-7
4-21-71

5-17-71
4-21-71
4-21-71

4-21-n

3-21-71
2-9-71
2-9-71

2-9-71

4-28-71
5-26-71
5-26-71
5-26-71
4-28-71
4-28-71
4-28-71
4-28-71
5-27-7

PCB's

as_Aroclor 1254 (ppb)

< 0.010
< 0.010

- < 0.010
‘< 0.010
<0.010
0.028

< 0.010
< 0.010
< 0.010
<0.010

<0.010
< 0.010
< 0.010

< 0.010

<0.010
. <0.010
< 0.010
<0.010
< 0.010
<0.010
<0.010
< 0.010
<0.010

< 0.010
< 0.010
< (0.010
. 0.01
<0.010
<0.010

< 0.010
<0.010
<0.010
<0.070
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Jable 4. Continued.

C
Collection
Location Date
" Ludington ' S 3-9-7
© Traverse City 3-2-7
Escanaba . 2-25-71
Gladsione * . 2-25-71
. Menominee 3-23-71
Bridgeman . 4-14-11
(
i
e
(

PCB's

as_Aroclor 1254 (ppb)

)

<0~ 010
<0.010

0.177
<0.010

- <0.010
. <0.010

MONS 067809



Jable 5. Qontinued.
. o o —

.t

focation
- Saginaw-Midland
( Pinconning
Bay City
Port tope
Harbor Beach

Chippewa River
. Ht. Pleasant

. . Pine River
Alma

e *PCB's as Aroclor 1242

Collection

Date

6-20-72
6-20-72
- 6-20~72
6-20-72
6-20-72

6-21-72

§-19-72

PCB's

as_Aroclor 1254 (ppb)

\

<0.010
<0.010
0.046*
«<0.010
<0.010

<0.010

_0.027

MONS
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_ Tabie 5. PCB concentrations in Michigan water intake samples, 1972.

( Collection PCB's
Location Date as_Aroclor 1254 (ppb)
St. Clair River R . :

Port Huron 5-16-72 <0.010
Marysville 5-16-72 T <0.010
St. Clair 5-16-72 <0.010
E. China Twp. ‘o 5-22-72 i '0.032
Marine City 5-16-72 . <0.010
Algonac 5-16-72 "0.019
Lake St. Clair )
Fairhaven 5-16-72 <0.010
‘New Daltimore 5-16-72 <0.010
Mt. Clemens 5-16-72 : <0.010
Grosse Pte Farms 5-16-72 ' <0.010
Detroit River .
Detroit-E. Jefferson 5-16-72 <0.010
Ave.
Yyandotte §5-15-72 - <0.010
Detroit-Allen Park 5-16-72 <0.010
'ake Erie '
: ’Mom'oe : 5-15-72 <0.010
tiuron River
Ann Arbor 5-15-72 <0.010
Flat Rock 5-15-72 <0.010
Ypsilanti 5-15-72 <0.010
River Raisin
Adrian _5-15-72 ) <0.010
Blissfield 5-15-72 <0.010
Deerfield 5-15-72 <0.010
Dundee 5-15-72 . 0.013
Lake Michigan .
Bridgeman 5-23-72 i <0.010
St. Juseph 5-18-72 <0.010
Benton Harbor 5-18-72 <0.010
South Haven 5-18-72 <0.010
Holland 5-18-72 <0.010
Grand Rapids 5-18-72 <0.010
Muskegon 5-18-72 <0.010
Ludington 5-19-72 <0.010
florthport Point 6-21-72 <0.010
Traverse City 6-21-72 <0.010
v Escanaba 8-28-72 <D.010
Gladstone 8-26-72 <0.010
Fenawineo 8-28-72 <0.010
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Talile S," Cont inued

Collection " pep's

L\ Locaton . Date as Arocler 1254 (ppb)
Lake Michigan (Cont.) -
Grand Rapids 5-18-72 : <0.010
Rogue River _ ) :
Rockford 5-18-72 - <0.0b0
luskegon River . . .
Big Rapids §-19-72 _ <0.010
Elk Lake . ’ . .
Ell Rapids 6-21-72 . <0.010
Indian River . ' )
Manistique - 8-28-72 <0.010
Lake Antione . )
Iron Hountain - 8-29-72 . <0.010
Lake Fumee ’ ST
Norway 8-29-72 . o <0.010
Lake Superior l » . <o
White Pine Mine 8-29-72 <0.010
! Eagle Harbor 8-30-72 <0.010
Copper Harbor 8-30-72 <0.010
Gay 8-30-72 . <0.010
Baraga 8-30-72 <0.010
L'Anse 8-30-72 : <0.010
Harquette 11-24-72 : <0.010
Munising 8-31-72 ) <0.010
Sault Ste. Marie 8-31-72 | . <0.010
Black River . C. - A :
Ramsey 8-29-72 ) ©<0,010
Lake Sally : to .
Ishpeming 8-30-72 <0.010
Teal Lake S 4 '
Hegaunee . ' 8-30-72 ) <0.010
Lake Huron
Mackinaw Island 8-31-72 o <0.010
St. Tqnace 9-1-72 <0.010
St. Ignace 12-16-72 <0.010
Alpena 6-21-72 <0.010
Cast Tawas 6-20-72 <0.010
{

MONS 067812



Table. 6

(
CITY

Adrian

Albion

Ann Arbor

Battle Croek

Bay City

Benton Harbor -
St. Joseph

Brighton
Charlotte
Constantine

lletroit

“xter

-

~

“~Polychlorinated Binhenyls
of Municipal Wastewater Tr

Michigan 1971-1972.
8 hr. ‘composites.

(PCB's) in

Unless specified

catment Plants

-

Effluents
throughout
» all samples are

PCB's as
DATE Aroclor 1253 Mean Conc.
{opb) {ppb

3-30-72 1.80 4.60
6-13-72 14.00
6-14-72 6.90
9-6-72 0.4
3-28-72 0.44 0.44
10-14-7 0.14 0.12
3-30-72 <0.10

- 10-5-11 0.39 0.39
3-28-72 0.16
2-21-72 0.92
6-6-72 0.28 .
6-7-72 0.21
1-4-71 340.00 120.00
11-22-71 210.00
1-23-71 60.00
3-2.722 290.00
4-4-72 19.00
6-13-72 11.00
6-14-72 25.00
9-14-72 5.70%
10-28-71 0.99 0.65
4-4-72 0.31
10-5-71-- 0.38 0.38
7-20-72 0.61 0.6
4-3-71 0.85 0.85
10-14-77 . 2.20 1.95
12-20-72€ 3.00
1-20-72 0.92
3-9-72 2.40
4-17-72b 1.80
6-1-72 0.58
10-19-72 2.50%%
10-14-71 <0.10 0.10

MONS 067813



Teble 6
page Jvo
cITY

E. Lansing

Escanaba

Essexville

Flint

Flushing
Gladstone
Grand Haven

Grand Ruapids
dolland

Houghton-
Hancock

Iron YMountain-
Kingsford

Ironwood

Jackson

Kalamazoo

U'Anse

{ ansing

’ PCB's
DATE Aroclor 1254
: (ppb)
N-15-71 0.69
4-3-71 0.35

" 12-16-71 0.29 |
11-4-7 0.21

3-31-72 0.28
10-5-71 1.30
3-31-72 0.92
_6-7-72 0.47

6-8-72 0.30
10-5-72 <0.10
10-5-72 | 0.52

7-21-72 0.18

“4-4-72° < 0.50
11-15-71 0.37

3-30-72 0.68
10-20-71 0.79

3-29-72 0.42

3-21-72 ’l'<.o.1o

3-21-72 0.55

4-4-72 1.20

3-20-72 0.16
1-16-71 <0.10 -

2-21-72 <0.10

3-28-72 _  <0.10
10-5-7 1.30

3-28-72 0.83

6-6-72 0.48

6-7-72 0.53
12-6-72 0.19e

4-21-72 <0.10
10-7-71 0.23

4-4-72 0.13

Mean Conc.
(ppb)

" 0.52
- 0.19
<.0.50

© 0.52

0.60

0.10
0.87

. 0.16

<0.1b

0.66

<0.10
0.1¢
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Pago Three - N

any DATE

 iEnistique S 121572
" Marquette : 12-18-71
Harshall 3-28-72
ienominee 12-15-71
Nidland Y 2-2-7
: o 3-31-
: 4-14-72
d10-2-72
Milford . 10-14-7
Honroe : . - 11-15-7
. 3-30-72
Mt. Clemens . 11-15-711
. . 3-30-72
6-7-72¢
6-8-72¢
7-26-72
8-2-72
‘t. Pleasant ’ 3-31-72
tuskegon ’ 11-15-71¢
tuskegon Heights 11-15-71¢
Niles ) 4-4-72
HNorway ’ 4-5-72
Ontonagon ' © 4-21-72
Owosso B 9-14-72
Parchment t 4-20-72
Pontiac (Auburn Rd.) - 11-17-N
3-30-72
Pontjac (E. Blvd.) 11-17-11
3-30-72
6-6-72
6-7-72
' Portage 11-15-71¢

PCB/s

Aroclor 1254
fppb)

<0.20
0.35
<0.10

- 0.35

0.29
0.40
0.13
0.13

<0.10

0.60
0.33

1.40
2.60
4.50
3.10
9.40
10.00
<0.10
0.28
0.37
0.68
0.40-
<0.10
<0.10
<0.10

<0.10
0.61

0.20
1.30
0.15
0.16

1.90

!
\

Mean Conc.
b

<0.20
0.35
<0.10
0.35
0.23

<0.10
0.46

- 5.2

<0.10
0.28
0.37
0.68
0.40
<0.10
<0.10

<0.10

0.35

MCNS 067815
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CITY

.

port Huron

Saginaw

St. Ignace
South Haven
Swartz Creek
Three Rivers

Trenton

. Warren

Wayne County
(Nyandotte)

White Pine

Hyoming
Ypsilanti
Ypsilanti Twp #1

Ypsilanti Twp #2

*Aroclor 1242 Standard

**Aroclor 1242 and 1254 in 1:1 ratio

G hr DY opre

dgrab

!

PCB's as .
DATE Aroclor 1254 Mean Conc.
b
1N-15-71 0.28 ) 0.40
3-30-72 0.52 .
10-6-71 1.10 " 1.80
3-31-72 3.8)
6-7-72 2.00
6-8-72 1.50
. 10-4-724 0.74
12-15-72 <0.20 : <0.20
4-4-72 <0.10_ <0.10
10-5-72 <0.10 <0.10
4-3-72 <0.30 © <0.30
N-16-71 0.14 © 0.53
3-30-72 1.10 . A
6-6-72 0.47
6-7-72 0.91¢
N-15-11 0.16 . 0.13
3-30-72 0.10
1-16-71 0.64 . 0.40
3-30-72 0.17
4-21-72 0.2 - . 0.20
11-30-72€ 0.44 : 0.49
3-30-72 0.55 -
1-16-71 0.22 - 0.21
4-2-72 0.21
11-16-71 0.12 0.11
4-2-72 <0.10 _
N-16-71 0.19 0.17
4-2-72 0.16
®hexane tost  GRARD MEAN 2.55
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Table 7.

CITY

Adrian
Albion
Ann Arbor
Bay City
Battle Creek
Benton Harbor-
S5t. Joseph
Brighton
Cadillac
Charlotte
Constantine
Detroit
Dexter
East Lansing
Escanaba
Essexville
Flint
Gladstone
Grand Haven
Grand Rapids
.o1land
Houghton-
Hancock
Iron Mountain-
Kingsford
Ironvood
Jackson
Kalamazoo
L‘Anse
Lansing
lanistique
Marquette
Marshall
Menominee
Midtand
Milford
Fonroe
tit. Clemens
lit. Pleasant
luskegon
iustkegon lHaights
Niles
Lorvay
(wosso
mtiac (Auburn)
contiac (F. Bivd,)
Port luron
Niinow
Sault Ste. Marie

Concentrations of PCB's in the Final Effluent from
Wastewater Treatment Plants throughout Michigan,

Spring, 1973,

Concentrations in parts per billion

1

dry weight.
DATE PCB's
1242 1254 1242:1254
3/7 ’ 0.26
2/22 0.34
3 0.25
3/1 3.20 .
2/28 <0.10
2/28 0.20
3N 0.33
3/28 0.53
5/1 0.34
2/28 0.46
2/28 2.15 .
3N 0.23
-5/2 0.18
3/28 - : 0.28
3/1 0.10
2/22 <0.10
3/28 H 0.44
2/21 <0.10
2/21 1.05
2/2) <0.10
3/27 0.18
i
3/28 ) 0.69
3/27 [ 0.29
. 2/22 <0.1
2/29 1.32
3/27 0.31
4/18 0.22
3/28 0.63
3727 0.29
2/22 0.15
2/28 0.57
3N '<0.10
3/8 : 2.20
5/4 <0.10
3/8 2.90
3/28 0.29
2/28 0.88
2/28 0.18
2/20 0.48
3/28 <0.70
2/21 0.12
3/12 0.60
3/12 0.54
3/8 1.80
an . 0.77
3/28 0.73
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topte ¢ . - SR - v
rage Two o " . . .

e

cIIy o DATE : Pes’s ’
- ce 124z 1254 1762:1254 i
( . lgnace o . 3/28 . < 0,31 :

Three Rivers . . 2/2% . <0.10 .

Traverse City 3/7 : <0.10 -

Trenton . 2/28 . <0.10° . .

Warren o, . 2/27 . <0.10

\layne County T 2)28 , 0.40

\lyoming 2/21 - . 0.22

Ypsilanti . . 2/28 . 0.31

Ypsilanti Twup #1 ~- 31 E <0.10 . .

Ypsilanti Twp #2 3N ) . - <0.10 .

“Concentrations based on best fit of 3 standards: Aroclor 1242, Aroclor 1254, or
a mixture of Aroclor 1242 and 1254 in a 1:1 ratio.
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Table 8. Conccntrat1ons of PCB‘s in the sludge from flfty-seven municipal

wustewater treatment plants in hxchlgan Spring 1973.

in parts yer million, dry weight.

City
‘Adrian -
Alﬁion .

Ann Arbor
_Bay ﬁt’y
Battle Creek

Benton Harbor-
St. Joseph

Brighton
Cadillac
Charlotte
Constantine
Detroit ‘
Dexter

E. Lansing
Escanaba
Essexville
Flint
Gladstone
Grand Haven
Grand Rapids
tolVand

Howel1

loughton-liancock

 Date

31

2/22
3N '

3
. 2/z8
~2/28

1242

PCB's*
1254

Concentrations

1242:1254

. 3%2.0

320

1.5
1.1

2.8
13.8

L <0.Y
. <0.1

6.8
2.1

3.2
4.6
5.9
3.9
6.3
4
4.
1.8
0.8
15.0

24,0
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‘Table 8. Continued.

City Date B TY: R
Iron Fountain - 3/28 9.5 ‘

Kings ford .o - .

_ Iromood 327 ' -

_Jackson e 2022 : 3.-0 . '
Kalamazoo - 2/29 : 23.3v

" L'Anse 3/27' S X

Lansing 418 - ' 5.3

Manistique 3/28 ) 1.5

Marguette 3/27 S S 2.8

Marshall ~ . 2/223 S 3.9

Menominee 2/28 . .4.2

Midiand n : 2.9 _

milford . 38 . | . . 50.5
Monroe ' “5/4 v C 3.3

Mt. Clemens /8 . |175._0

Mt. Pleasant 3/28 o oL 65

Muskegon 2/28 ' B o127 H
Muskegon Heights  2/28 ’ ’ 1.0 i
Niles 2/20 oo 78

Norway 3/28' . ) _ <0.1

Owosso 2/21 v 2.0

Pontiac (Auburn)  3/12 ’ o 12.1
Pontiac (E. Blvd.) 3/12 ' 9.2
Port Huron ) 3/8 9.2
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~ Table 8. Continued.

PCB's

city Date 1202 1254 1242:1254
Saginav n ' 5.0
Sault Ste. Marie  3/28 2.4
St. Ignace <y 3/28 1.5 )
_Three Rivers 2/21 4
Traverse City C 37 1.8
Trenton 3/28 <0.1
Warren 777} <0.1
Wayne County 2/28 2.0}; ‘e
Wyoming ' un 0.5
Ypsilanti 2/28. . 2.0
Ypsilanti Twp. #1  3/1 , <0.1
0.1

Ypsilanti Twp #2  3/1

|
. . i
* Concentration based on best fit of 3 standards:

Aroclor 1242, Aroclor 1254, or a mixture of
Aroclor 1242 and 1254 in a 1:1 ratio.
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T —Table 9.w'Pu1ych10rinated biphenyls (PCB's) in composite water samples

from the Saginaw River at Bay Harbor Marina, March 1971 -

May 1973.

3-9-71
6-10-71
8-27-71
! 10-26-7
6-8-72
10-13-72
-10:29-72
10-30-72
1-1-72
11-2-72
11-4-72
11-6-72
! 1-26-73
5-24-73

\

Concentration

in_parts per billion

0.450
0.560
2.900
1.100
0.640
0.360
«0.020
<0.020
0.001
0.031
0.020
0.022
<0.100
0.210
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K4
«ble 10, Concentratmns of polychlorinated bwhenyls (PCB's) found in fish spacies
( taken from Michigan waters of Lake Richigan during 1972%,
: ' ) ' Total #
PCB's by District**in ppm (sample size in parenthesis) Fish Mean
‘ocies M43 MMg M5 M6 M7 MM8 Sampled Concentratic:
.owife 1.7 (3) 2.3 (1) 2.7 (8) .2.7 (6) 16 2.4 3z 0.6
urp - . 3.9 (6) 6 3.9 220
b . : 3.2(2) 8.5(8) 6.5(9) 19 7.0 242
:nominee - 0.8 (1) 1.2 (2) ) .3 1.1
.rch 0.5 (1) 0.4 (5) 0.5 (1) 7 0.4 204
+ho Salmon nez @ 3 N2
| . N
“inook : .
Salmon . 12.4 (10 i 10 12.4 5.0
chers 0.8 (6) | 0.7 (z)! 1.5(3) 1.1 17 1.0 207
_ | .
z21head 6.0 (2) i 2 - 6.0
i Trout 1.1 (3) 6.4 (3) 3.2(2)) 5.7(6) 9.2(6) 20 7.4 24.0
{tefish 0.6 (3) 0.8 (2)| 1.1 (1) 6 07 :20.3
I . N . . :
. Data from Michigan's Great Lakes Environmental Contaminant Survey, 1972.
Zones of Lake Michigan within Michigan Boundames
- M3 -~ llorthern Basin
. 1M - Grand Traverse Bay l
. 1445 & MM6 - Central Basin
1247 & MM8 - Southern Basin
| i
R H
'/. )
(
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