. | Cx. L e
. PCB's Iu Lake 'tichigan

-

1t has been establish2d that Lake Michican dis unique in that it
contains much highar concentrations of auricultural pesticides than tha
othor Great Lukos due, in part, to the jarge useage in the watershed in
coinparison to iho flushing p2riod for the lake and to the relatively
low biomass dansity.  Pravious studies have shown that the fish frea
Lake wichigan approached the FIA action levels for dieldrin 11f 1969 and
that a major fraction oxcoeded the action levels for DDT (Reinert, 1970).
Yore rzcent data (Beinert, )9/2) frow carafully desiuned monitoring
{(keineri, 1571) indicaies that Lhe average DLT concontration in Lake
Michigan fisn romained essentiaily the szaune batween 1957 to 1970 and
sugsasted that the leovels have begun to decrease.

Althaugh not realized in the early analyses by Reineri, othar work
(Veith, 1970) has shown that the concentration of PC‘ s {similar to
Chroclor 1254) yera greater than 15 ug/gm in large fish collected from
Lake itichigan in 1209, Thus, it is apparently in Lake wiichigan rather
than the other Great Lakes that the potentially hazarvdous and nersistent
chemicals frem our industrialized tachﬁo1ovJ are most concentratad., It
fallows, ther, that consideration must bz given to the offect these
chemicals havze on the biologicel communitices sustained by Lake jtichigan
and the possibility of stemming or even reversing the trend of incr2asing
Tevels of orgaznochiorine compounds in tha Lelke Hichigan-system.

} .
Despite the comparatively higd Yevels of DDT, dieldrin and PCB's
in Lake Michigan, thore is no direct evidznza that the chomicals aro
endangering the aquatic 1372 in the lz2ke.  The concentration of cach
of the chewicals avpears to e bz2lor 10 ng/1 in the palagic waters and
“Tess than 102 ng/1 in the n2zarshove waters, all of which are belos tha
Yho efiect" level for ith2 respactive cn::1ca?s for most aquatic
organisms.  Howsver, the lack of direct evinence of damage nay simply
etlect the difficulty in adaguataly w2asuring such eifects in this
environaaat,

There 1s considerable indirect ovidence which sugoests that the
buildup of oroanochlorine compounds nzy be a tirezt to the future of the
b ological resowrces of the lake, It is bavond the scopa of this

introduction to reviaw thz Titerature concorning the pesticides and
PCL's, and the reador is revterred L0 existing comovehensivea reviews

(Zitko and Choi, 1¢/4; RIM, 1972, Quinby, 1972; Task Force, 1972).

In ]'bgrafPVj expezrinents crustacea a2xposed to varying levels
o7 Pto~1o*(') 1254 in the water concentrate the PCB wnlhin thair bodies
movre than 20,000 tiues. The vissus residues may sometines veach an
c‘uwluhx\L\ and in L“Wj}YW% .1fglg;gq PCH \iﬂ not concontrate boyond
27,090 Linzs despito an zZditionai S-woeok exposwre 1o 1,6 ug/l Aroclor (U
(Saundors, 19/]}. In coantraal, I'C8 P“S]"“F in crajfish did not reach

~

IS

Quitibriva after a 28 Jay Wﬁuumz. LY concentration factors by
{wo estusyine {ishers, L ‘"ﬁlkﬁlji_;&jl’ soaned L edostomus zinthnrus,

was siitar Lo that dosoriard dhave 1ov Crastaceans ~- about 10, U)J to
50,000 tinzs the expostre Tevels inwater {Mansen, et al., 1971).
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1t is important to note that these accumulations occurred at water concen-
trations of PC3 that killed tihe fish in 15 to 45 days.

Also similar were the accumulation ralios of 26,000 to 56,000 for
bluegilis {Lensmis macrochirus) chronically exposed to 2-15 uy/) of

froclor(R) 1245 and 1234, rathead minnows (Pimenhales promelas) chroni-

cally ezposed Lo Avoctor(t) 1242 and 1254 for 8 monihs concenfrated PCR's
100,020 and 269,800 times the exposure levels, respeclively. Residues

“of 50 vg/1 (whole body) resulted from exposure for 8 months to 0.3 ug/l

Froztor (R) 1253,  These experiments with bluegills also indicatod that
the mayinun levels of PCB were gonerally ralated to the concentration
of vC3 in the vater (50,000 - 200,000 times higher) to which thay were
exposced (Stalling and Huckins, unoublishad data, 1971).

Effects on Reproduction

PCB residuzs in salmon eggs are apparantly related to mortality
of egys. 1In preliminary investigations in Sweden, Jensen, Johansson, .
and Olsson (1970) reported that when residuzs in groups of eg9gs ranged
from 0.4 to 1.9 ug/) on a whole weight basis (7.7 to 34 ug/g on a fat

basis), related mortalities ranged from 16 percent up to 100 percent.

As indicated in Table I, Aroclor 1243 was the most toxic of the
eight aroclors tested to Daphnia 229nm3 in static tests, with a 3-week
LCLO of 25 wg/liter, Aroclor 1224 was most. toxic under continuous-71loy
conditions with a 3-week LC5% of 1.3 ug/Yiter. The Aroclors were more
toxic under continuous-flow than static conditions, with 16 parcent
impairiment of reproduction caused by 1.0 ug/liter Aroclor 1243.

" The calculated S96-hour LC50 values Tor nevly-hatched fathead

minnows were 7.7 ug/) Tor Aroclor 1254 and 15 ug/1 for 1242, Three-

month-old fatheads had a 96-hour LC50 of ca. 300 ug/1 for 1242.
Reproduction occurred at and below 1.8 ug/1 1254 and at and below

5,4 ug/Y 1242. Polychlorinated biphenyls wore acutely toxic but
exhibited much greater chronic toxicity at very low levels, due to
their cumulative nature, Hewdy hatchad young were th2 most sonsitive
Tife stsge. Young fathead growth was also affected above 2.2 uy/]l
1248 and none survived above 5.1 ug/1 after 30 days. Young flagfish,
dordancila floridac, did not survive above 5.1 ug/1 1248 and did not

grow well above 2.2 ug/l.

The ninety-six hour LCH0 values for Broclor 1242 and 1243 with
Gammarus pssvdol innazns were 73 and 29 uy/liter.  Survival after 30 days
was 53 percent at 8.7 ug/1 1212 4nd 52 percent at 5.1 ug/l 1243, Good
-reproduction and survival of young occurred at 2.8 ug/1 1242 and

2.2 ug/l 1248,

Abundant edult emeraence of tha midge Tanytersus dissimilis
did not occur above % uz/1l Y1230 or 3.5 un/1 V258 Tha calTeulatlad
3-week L€ 50 (50 percent reduction based on conliol -as 100 percent)
for Aroclor Y254 was 0,05 ug/1 for lavvae and .45 ug/1 for pupac.
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B Aoplication fectors of .10 for 1242 and 0.15 for 1248 yvore
e calculated for the PCB's and Gamaarus. Application factors of 0,2
for 1254 and 0.16 7or 1212 wore calculatied for fathead minnows using
newly hatcnad fish to obtain the 96-hour LC50. .

The sccond generation Try from adults previously exposed to the
PCB mixtures were oxnosed to the respective nixtures for 30 days after
. ~hatching.  Prelininary data analysss indicated that 3 ug/l of Avocior(R)
1243 ceused no mortality but a 20 percent raduction in ihe w2ight of
the fry. Siailarly, Aroclor(R) 1260 caused no mortality when the fry
“were exposed to 2.1 ug/l; however, the w2ight of the fry was reduced
by 33 percent,

The residue data from th2 trout exposed for 27 weeks indicata
that approximately 0.55 vg/1 of Areclor(R) 1254 will vasult in 5 ug/am
of the PCG mixture in the fish (whole fish basis). The concentration
. in the fillet of fish exposed to 0.84 ug/1 Aroclor(R) 1254 was
' 1 ug/gm.  The Tipid content of the fillet portion of tha trout vas
' less than two percent.

Dietery exposure to PCB seems to bz less of a direct hazard
to Tish than exposure in water. Coho salmon (Oncovrpavnchus kisutch)
fed Aroclor(R) 1254 in varying amounts up to 15,500 ug/%g body weight
per day accunulated whole body resicuas vhich ware only 0.9 to 0.5
of the level in the food aftcr 240 days of dictary exposure. Growth
rates were not affected, - Hovever, all fish exrosed to the highast
treataent died after 290 days exposure; and thyroid activity was
stinulated in all except the group freated at the lowest conceniration
(Mehrle end Grant, unpublishad datz, 1971).

The massive {rout and salmon stocking program in Lake Michigan
“has produced an unparalleled scort fishery and provides a valuable
protein source for human food as w211 as animal feeds. Essential to
the establishnent and maintenarce of this fishery is the successful
reproduction of the adult fish. Fowever, Reinert (1970) has previously
pointed out that DOT and dieldrin l2v2ls in eggs are similar to those
which inhibited reproduction in the studies of Purdick et al. (1¢64)
and Macek {1858). In addition, Jensen et 21. (1970) have shown that
15 ug/am of PCB's (Vipid basis) in salmon egys produced 50 percent
mortaility and complete mortalitly can be expected when the egys
contain 25 ug/gm PCB's {1ipid bzsis). All of these data concerning
the effects of organocniorine conpounds on reproduction were obtained
individually,. and Yittle is known of possible combined effects when
the tissue contains mixtures of the toxicants.
Even though the continued- stocking of fish may maintain a food
resource in spite of possible adverse 2iiccts of the residues on
reproduction in Lake flichigan fich, wany {ish contain body burdens
which naize the fish uifit as a food resource for hunmans. The
U.S. Fooa and Drug Administraiion nas established o tolerance Tevel
of b ug/yn, 5 ug/em and 0.3 vy/fea Tor 00T, PIB's and dieldrin,
respectively, in food to be sold for buman consunption.  Since the
lake supports a sizeable commercial Tiswcry i addition to the sport
fishery, tie presonce of these cheajcals Lelow the "no effect™ Teved
in water may still endangev these industries due to the large partition
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coefficient for lipid/water systems. Indeed, nunerous catches of
commercial fish boing shipped to marketls have beon seized, and tons
of large salmon have bzen withdrawn from state give-away programs in
Michigan because the DDT and P'CB residues exceeded the 5 ug/gm
concentlration. ,

Concern has also arisen with respact to the impact th2 organochlorine
compounds in tha Lake Hichigan biota (pr1nc1pa1]y fish) is hav1nq
on other animals which use thxs food supnly. tHost notably is the
effect of Lake ihicligan fish on mink reproduction in the Horth Central
states. Before DDT and dieldrin Tevels in these fish wzre well docu-
mented, Hxltsouuh {19565) indicated that Lake #ichigan fish were
sugpected as the factor Teading to poor mink reproduction. Aulerich et al,
(1970) clcarly demonstrated tho 7ish had been the cause of the repro-
ductive fTailure. AMulerich and Rinber (1970) found that DDT and DDD
did not have significant adverse effects on mink. Furthormore, dieldrin
was tethal at 2.5 ug/gn in the food for extended perijods but did not
appear to effect reproduction at twice this level during the gestation
period. Aulerich ct al. (1971) concluded.that coho salmon per se did
not cause repronchon problems but that the disorder is associated
vith other species of f]sh and "appz2ars to b2 depandzni dpon the
species of fish and its environment." Finally, after the earlier
veports that PCB's were present in Lake lichigan Tish, Ringer 2t al.
(1972) dewonstrated that 10 ug/gm of Aroclor 1254 in coho salmon
praduced 71 percent mortality in mink and that a mixture of 10 ug/ym
PCB's and 0.5 ug/gm dicldrin in coho feed produced 100 percent
mortelity. Mo kits vare born alive when the diet contained 5 ug/am - - - —
or greater Aroclor 1254 alone. This ovidence clearly indicatas that
the biological vesources of Lake ilichigan may seriously endanger
other species even though the Tevels of toxicants are not sufficicntly
Jgreat to produce a dramatic effect within the aquatlic communities.

Equally important is the coincidencze of high levels of chlorinated
hydrocarbon in herring gull and other bird populations with reproductive
failures and subsequent population decline. Ratcliffe (1970) and
fnderson (1970) have clzarly shoun that major changes in eggshell
thickness have occurred sinc2 1645 and that tha phenomenon may be
major fTaclor in the decline, if nat extinction, of many species of
birds. 1In general, egg shell thinning of 10 to 15 percent (relative
Lo pre-1946 cgys) may produce an efiect in the population, 15 to 20
percent is associated with readily observable egy breakage, and S0 percent
thinning has been associated with virtually total reproductive failure
(Risebrough ct al., 1970: Keith et al., 1970).

Anderson (1970) found the Great Lakes lerring Gulls contained the
highest chlorinated hydrocarbon lzvels in e¢gos evor reported for that
species. NG also found that the Lake lichiyzn qull, which declined
dramatically in the early 1960's but recoverad in the late 1960's,
had eqg <h211 thinning ubich varied from nine percent in 1953-1956
to 18 percent in 1905, llowever, since 1565, the degree of thinning
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has decreased to eight porcent in 1969. In comparison, gulls on Lake
Huron and Lake Superior have exhibited thinning of seven and cight
percent, respectively, and thase from the east coast have remained
essentially unchanged from carlier cggs.

Anderson (1970) also showed that double-crested cormorants Tiom
Wisconsin had 20 percent thinner eges and produced eggs with the highest
ODE concentrations of this spoecics Trom interior North fAaerica. Golden
caglies which primarily feed on marmals do not show as dramatic egg shel)
thinning as do the Bald Eagles which fezed on Tish., Despite the Yack of
detailed data in the 1iterature, il is not unrcasonable to suggest that
the disappearance of Bald Fagles frem the shores of Lake Hichigan may
a#1so be linked by correlation to the Lnlorlnated aydrocarbons in the
food resources of the lake.

The Lake iichigan system is 21s0 unique in that the us2 of the
major persistent chemicals have been curtailed in the watershed by a
variety of actions. Although it is likely the use of the chlorinated
peqticidcs in agricu]ture vas diminishinn in the Yate 1960‘q, the Lale

uscs in ]900. Ih]S reco#nqndntion 13d to restrictlons on DOT in Il]1nois.
Michigan and Hisconsin, including thy sale of this compound. A more
detailed susmary is presented by Lueschow (1972).

The rcalization thet the widespread use of PCB's has resulted in
the widespread occurrence of these potentially hazardous chemicals in the o
environment moved ionsanto Company, the sole producer of PCL's in the
Unijted Statks, {o restrict the sales 'of PCB's in 1970 and by April,
14971, only "c]oqe syscem' uses ware able to purchase PCB's {from Monsanto,
However, there is no data to coniirm th° fact that PCB uscages are

S]Qan]Cnﬂt]y reduced. : ;
|
As previously discussed, the FDA has pleced a 5 ug/um action level

“on PCB's in food for human consusintion. wloreovar, on darch 18, 1972,

this restriction was extended to food packaging materials. On Hay 2,
1972, the Environmental Protection Agency announced that all discharges
to the aquatic enviremmznt involving PC3's will be restricted to the
Towest possible Tevel and that the desirad Vimit will ba 0.01 ug/]
PCB's.  These restrictions were re-enforced by the recomnendation of

the joint task force headed by the Courcil on [nvironmental Quality

and the 0ffice of Science and Tecimology (Task Force, 1972) which called
for all current uscs of PCB's, except capar1bows and transformars, to

be discontinued,

. In susmary, the use of chlorinated bhydrocarbons in the agriculture
.and industry in the Lake ifichigan watershad over the last few decadas

has resulted in the contamination of this valuable, mesotrophic body

of wvater., Indircet evidence exists that these chomicals are having
sublle detrimentsl effects on the species near tha top of the food

chiain, and somo of the food resources hive been decwed unfit for huwsan
consumption.  Houvever, the Lake itichigan watershed has also vealized
unp|)411v1 d Tegislative action regavding the use of these hazardous
persisient chemicals in the last two ycars. The following scctlions
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of this report sumnarize the activities of the States in the Lake Michigan
watershed concerning PCB's and the results of its activities. :

[} . 1

i ¥
Table -3, The Comparative Toxicity of Eight Lroctors® (in ng/liter)

T to Dophnia wagna in Lake Superior Hater as Detlevmined

in Static Test Conditions

‘
] : ) «__Reproductive Imnairmont

Three Veck Confidcnge Confidence T Coniidcnce

hrocior LCHO Limitls , 50% ® . Limits 16% Limits

. |

1221 180 ©58-205 1 125 - 116-135 89 85.6-92.6

' 232 . 62.6-82.8 ‘ 66 . 60-72.6 .53 50.5.55.7
-, 242 o7 55481 . -1 63 66.3-70.5 . 48  45.3-50.9
1266 © . % Caaasn | 26 . 2022721 16 13.0.0.4
s 3 25.8-37.2 l 2 23.1-33.9 18 14.5-22.3
Y200 % % w668 L T33 - 20.5-39.6 22 17.7-27.3
Vibe . M3 . 37-49.9 ; 4 3533 2 17.6-22.6
1268 253 . 222288 | 206 185-228 162 146-179

aPoTych]orinatcd Biphenyls:  Aroclor 1221-1268.. tonsanto Chemical Coipany, St. Louis, llo.

bNincty~fivc percent confidence limits,

P \
P, -
v
’ " P
- e ) ! :
; X .
) -
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Programs Undervsy

111inois .

Hater camnles were collected routinely at four Jocations in 1971 and 1972.
Tuo sewage treatnwent plants and two {ributary sources were sampled during
this period.  The locations sampled were the 'ﬁuleqow River,yPettibone
Crecl, iorth Shore Sanitary District plants at Haukegan and Horth Chicago.
during 1971, thirty-seven sedimznt samples wore collectad at tributary
streams, ravines, JnJ offshore (within two miles) lake bed stations,
Compasite samples from fisn were aiso analyzed during 1971 and 1072,

Indiana
In 1957, the State of Indiana initiated a water quality monitoring orogram.
The original sampling nntzark included two stations on Lake Michigan.

At the p\osepu timz2, there arz 16 sampling stations located on tributaries
to Lake Micnigan. In add1L10ﬂ, {ive water trzatment plant intakes on

Lake lichigan are sampled as part of the program. This program provides
data that are used to measure gensral chzracteristics of Indiana vaters

in the Lake itichigan Basin at important locations and to record trends

in water quality. : .

The following iable indicates the location and frequency of the routine
sampling for PCB's:

Station : Type of Sample Frequency

Lake Vichigan -Hammond Y.4. grab monthly

Lake iichigan-hiting WY, grab monthly

Lake itichigan-fast Chicago grab monthly
WY, .

Lake Michigan-Gary .M. grab monthly

Lake Michigan-iich, City grab monthly
RS )

Ind., Harbor Canal .-Dickey Rd. grab wmonthly

Grant Calumetl River-Indpls. grab quarterly
Blvd,

Grant Calumat River-Kennedy ) grab ' ) ‘quarterly
Ave. )

Burns Ditch-80-1 grab monthly

Puras Ditch-Portage grab quarterly

Loat Yard _

Burns Ditch-Chrisman Rd. grab quartarly

frail Crecx-Tranklin St. ) grab monthty

St, Joscph River-iuten Rd. grab monthly

EYihart stiver-at wouth grab quarterly

.

In addition {o the regular watler quality monitoring program, samples of the
ef {luant froa all municipal sewge troataent plents in the basin will be
collocted v times during 173, hen posisible those samples will be
composited over a &t-nour pariod.
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.areas of Lale Michigan in 1973-74 according to the following schedule:

.

This program will be cxpanded to include the collection of samples from
various industrial outfalls and runufis froa Yandfalls., For the most
part, these samples will be collected during comprehensive 24-hour
surveys of point discharges which are routin2ly conducted in the Lake
Michigan Basin, .

Hichigan ‘ . ' ' v

ffichigan instituted 2 monitoring program for polychlorinated biphenyls
(PCB's) early in 1971. The initial program consisted of a state-wide
water sampling survey for determination of concentration in inland
warvers and tributaries to the oreat Lakes. Supplomentary sampling

has since bzen conducted on streoam sediments, municipal raw uater
intakes, groundwater drinking supplies, sanitary landfill runoifs,
rmicipal wastewater treatmont plents, industrial discharges, and fish
from both inland and Great Lakes waters. Samdling is bzing continued
on a pariodic basis for establishwent of trends.

Hisconsin - .

The Hisconsin Departnent of NHatural Resources is surveying th2 waste
effluents of some 55 comnunities in the Lake Michigan Basin. Those
municipalities snowing significant levels of toxic matevials viill be
investigated to determine the source.

U.S. Bureau Sport Fisheries & Mildlife

Great Lakes Fichery Laboratory projrem of analysis for PCB's in Lake
Hichigan fish will continuz with selected.species of fish froa two

Years of

Tim2 of Collection Size ° Continuous
Collection " Species Site Nunbayr of Fish Range Analysis
Spring Chubs Saugatuck 200 200-280 min 2
Fall Lake Trout - Saugatuck - 30 500-800 mm 3
Fal) Chubs Saugatuck 200 260-280 mn 5
Fall Coha Ludington- 30 500-8490 mm 6

DSW 029665

cerenas . . .o I EICRICIEL PR B A ERIR LR Ce e B T T L S N R e e R R

STLCOPCB4013627



———————

=N

>

7.

E,

10,

1.

2.

3

——— e e

N — e e % e e, .

Pertinent Tufors=ation

To plve nd=atnleteative yoldince and
tonrdination to tha virfoua US Lik

Trepren Pescription Jpevcy Coopleted | Current
Crrn\ Lmn tonttortug Progvan US 1PN =~ Begten ¥ X
Survefllance end Analysis Division
. sctivities,
X

Yater Qualfty 2ssesenent Progzacs
on the Gredt Lakes » Northern
jnle Hichigan

Propras of analycia for paly-
ehtarinated biphenyls, DT
end dicidrin fn Late !"chlgaa
Sieh,

Toxle Substancen Centazination

Yroprana:

A, PFetal

b. FCis

¢, VYhthalages . '~

¢. UDT and dfeldrin

taw @ progen for prlluiion
detection, hoat setane, and
KWU=-26 mircealt vith inlrared
ond ultravicictl wcannmey to
detect pollution and physical
processcs,

Yrograzs facluder VWater Motion,
Vater Chavacterd{stics, Limnology,

© Lave Lydrology, and l‘u\oloky

Syetess,

Under the Anodrozous Fish Yrogron

. yeorcatzh §s ¢ivected tevard the

cruse of die-off.

Terenreh prograz to faclude
pathenactical nolels 1o cescride
pollutents 1n the Great Lakes,

Pronotion of ali 2sperts of
Creat lakewn vesearch and
Cissceninotion of diloizztion,

7he Sea Crant Fropron in the
Great Lakes arca (Lakie Michdgan)

Yeontfcide~Sedinent Jutevaction
on Creen lay
Lgucous Envizoarental Cheadstry

of Ziue $n Lake Miclinca

Yesticide Levels of Rivds
Winteging on Lake Michigaa

Uptake and Aecuzulation of

Ya)lutauts by Lake MNichigan Tish

Factore Alfecting Ynergy Yixation
in Luhe Michipen

A Comprehiensive Stody of the
Water Cuadity of Niiwachee Harbor
sud Ldjacent Lale Nichigan

Suwivey end Znalysfs of Miluauhee
Varbor ~ Lake Mchigan ~'!,:::han;",e

dotren

fedinento as & Sovrce or Sink of .
Bitrogen $n Creen Koy .

Tafdvence of Yeated Ef{luent ‘un
the Dintributien asd dlundpnre

of Finhicr Near the wvo Riverse and
Levounseslizclear Fo.cr Ylants ou
Lade bsehipn

Lako Nichipon Studice

Lake Nfchtpan Stulfen

PRy fu 1221 Leke Blchigen
| ETAT

Cenada Center for Inland Vatrere

U.S. Lureauw of Srott Tisherics
end Viditle, Creat Lales Fishory
Leboratory

A L]
& stoten: .
I. Illtoots .
2. Indfans L. .
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Final veport.
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Data Sumaary - Lake Michigan, Open ¥aters and Sediments

111inois

Sediments (<1-3 miles
offshore)
20 samples, 1971

Water Intakes

15 samples, 1973

. Michigan

1242
HMeon

Mean

0.02

HMeon  Ranae
23.7  (0-705.1)

Aroclor (j

PCB (pob)

1254

Rainqe

(275746, 9)

Range
(<.01 - 0.09)

PCB concentrations in drinking water supnlies from 45 intakes on the Great
lLakes and connzcting waters and an additional 20 on inland lakes and stroams

have ¢enerally been less than 0.01 ppb.

Limited szmpling of groundwater

drinking supplies in southarn dichigan has indiceted that groundwater has

not been significantly contaminated with PC3's.

Sotth Haven
Holland

Grand Rapids
Muskegon
Ludinglon
Traverse City
Escanaba
Gladstonz
venoninee
Bridgeman
Bridygeman

St. Joseph
Benton Harbor
South Haven
HolTand

Grand Rapidy
Kuskogun
Ludington
Northport Point
Travervse City
Escanaba
Cladstone
Menominee

Date

3/9/N1
A/4a/n
4014771

.3/8/71

3/8/Nn

3/2/71

2/25/1
2/25/71

.3/23/71
A/

5/23/72
518172
5/18/72
5/18/72
518772
518772
5/18/772
5/14/72
6/21/7¢2
6/21/772
8/23/772
8123712
8728772

Aroclor

1264 ppb

<0.

<0

.<O

<0

DSW

010

010
<0.
<0,
<0.

010
010
010

.010
0.
<0.
<0.
<0.
<0.
<Q.
<0.
<0.
<0.
<0.
<0.
<0.
.010
<0.
<0.
<0.
<0.

177
010
010
010
010
010
010
010

010

0o
010
010

010
no

010
010

029667

STLCOPCB4013629



Data Summary - Lake tichigan Fish . -

o

R

111inois - .

Tuenty-nine conposite samples frem five species of lake fish (yellow
perch, chubs, carp, coho szlmon, and alewives)were analyzed for PCR's

in 1971, Concentrations in tho conposite samples ranged from 0.1 to

4.0 ppa with an average concentration of 2.1 ppm.  The highest average
concentrations of PCs's by sex and spacies wa2re 0.4 pom for ye2llouw

perch males, 3.4 ppn for chub males, 2.3 ppin both carp males and females,
2.2 ppa for coho salmon males and 3.1 ppm for alewiie males. The concen-
trations were below the-U.S. Food and Drug Administration's interim
action level of 5 ppm. : ‘

In 1972, fourteen composite samples (69 individual fish) Trom two

species of lake fish (vellow perch and chubs) were analyzed for PCB's,
Concentrations in the composite semples ranged from 0.3 to 3.1 ppm with
an average concentiration of 1.7 opm. . Th2 highest concentrations of PCB's
vere found in chub samples. Concentrations of 3.1 ppm ware found in
sampies of Temale chubs.  Samples of mal2 chubs were similar with
maximum values reaching 2.8 ppu. - These concentrations were also bzlow
the FOA's interim action level.

Hichigan .

In 1572 itichigan developed. a cooparative State-Federal study of contaminant
levels in Great takes fish species including lake trout, salwon, whitefish,
chubs, monominee, yellow perch, alewive, carp, and suckers. Fish Trom
Lales itichigan, Huron, Erie, and Superior are systematically b2ing

sampled on an anpual basis to obtain information on arcas where contami-
nants approach or axcced FDA guidelines Tor consumer protection. The
project, developed by the State agencies in cooperation with the

U.S. Food and Drug Administration and tie Burcau of Sport Fisheries and
UVildlife Great Lake Laboratory, wiil establish patterns of residucs of
mercury, PCR's, UDT and dieldrin in Groat Lakes fish, The following

table shows the concentrations of PC2's detected in fish from Lake ilichigan
during the first year of this study. PCB's in Salmonids (lake trout,
steelhead, coho saluon, and chineok salmon) and chubs were shown to exceed
the FDA guideline of 5.0 ppa while concenirations in other species did

not exceed this-guideline.

.

-
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' ‘ o -_]2_:.
’ ﬁ's:.h cont'd .

h;,_m' ; Concontrnt;oﬁs of polychlorirated h&pheny?s'(PCB's) Tound in fish specics
takcg from Hichigan waters of Laxe ﬁichig:u during 19/2%, :
. PCB's by D;;trict“in ppa {s2 r"ﬂe size in parent‘)ms). ;?:g] f Fean
Species M3 R ) Faad 17 1748 Sempled  Concentrat icn
Mewite 17 3) . 230) 27(6) 2.7(6) 6 2.4 % 0.6
~ Carp s A . e 6 3.9 +2.0
. Chub e y ;.2'(é) 8.5 (3) q,é-(g) 1 7.0 a0
Henominee o ‘ . s 2 " 0.8 (1) 1.2 (2) 3 1.1
perch L .65 0 () 05 (1) 1 0.4 +0.4
. tCoho Sa]ron ' T 11.2 (3) — o . : 3-7 MN.2
.Cfnnooi T - T : .. o .
Salnwon - - - 12.4 (10) ' 10 12,4 +5.0
 suckers 0.6 (6) - S 0.7(2) 1.5(3) 1. (6). 17 1.0 0.7
Steelhead G L 6.0 {2) _ ' : 2 6.0
Lake Trout 11.7°(3) 6.4 (3) S22 57(6) s2(6) 20 7.4 £4.0
Uhitefish 0.6 (3) - 0.8 (2) '1 1 (1) s o.} +0.3

L% Datt fronw Hichioan's Great Lakes Environmental Contominant Survey, 1472,
% Zoncs of Leke Hicihigan wlthwn Hichican L'd1dul]cs .
M3« Porthern Basin R

s - Grand Treverse Bay
FAan & S - - Central Basin
197 & 148 -~ Soulhern Basin

- ) DSW 029669
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Fish Cont'd

U.S. BF&Y 3 . o o

PolycMorinated Biphenyl

Approximately 800 of the fish collected from Lake Michigan were analyzed
for PCB mixtures resembling that of Aroclor 1254, A generalizgd sunmary

“of these results is presented in the accompanying table in which the

range and average concentrations of PCD's (as Aroclor 1254) is reported
for 13 species of fish. The mean concentrations rangad from 2.1 ug/gm
in smelt to 15 ug/gm in chinook satmon. The data show that the larger
fisn such as brown, lake and rainbow trout and chinooi and coiw salinon
contained PCB's at concantrations two to three times the 5 ug/om action
level established by the FDA.  The mean PCB concentrations in suckers,
smelt and whitefish were considerably less than 5 uy/gm and the mean
concentrations in the alewive, carp, chub and perch were approximately

5 ug/gm, ranging from 4.7 to 5.9 ug/gm. As is expected, the larger

fish with greater percentage fat contain greater concentrations of PCB's.

. . e R i meweme feteemwn aen o bie o 4 rca

* . L - Suomary of TOPE Concentrations in
the 1671 lzke liichizan Fish

. . Concentration of FC3
o . ' Nusver of ():.g/é;r: as Aroclor 125’4}))
Syeedes Fish Anadvaed .- Danzo . Hezan? '
Llowifo o S %6 L 2.5 = 8.9 : L7
Browm Trout . - 16 . | 6.7 - 12 8.8
‘Caxp ‘ e ;.uz - 1.7 - 11 5.5 ;
T - R W R 53 '
Chinook Salson o - ) 9.9 - 24 15
Coho Salnon ‘ 55 .. 3.6 -7 ‘12
Lake Trout v 1,?'7 . 8,1 - 21 | 54 -
Yerch Lom he-tt s |
Rainbow Trout o 10 o _8..8-—412 : EET I '
Rted Sucker, t 46 N 2.7 - 3.2 2.9
. snedt 7 .35 , ©0.7 - 3.2 é.{,‘
) . \:'hito Suckex | 50 - . ‘ 2,4 - 11 ‘ .lhi. )
Lhitefich h3. ' L5~ 6.1 . 35
. ' ) i
& gndseates yange of averaged Jevel of ¥CB of & given opeclies ot a. E

given siapling location=~uveloht yet taols
L averapge of 1) locations sanpled DSW 029670
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Fish Cont'd ' '

»

ot only does the PCB concentration vary considerably amony the 13 snecies
captured, but also the renge of concentrations in a single species in the
lake was generally greatar than 100 percent (the range in rod suckers

was less; however, all were caplured in the same region). Although some
variation in conceniration is eApccth bccauqe of the normal analylical
precision, the table reveals nuch larg anges wivich are undoubtadly

due to other factors which limit the uqefu1ness of mean concankrelions
presented.  Previous vesearch has shoun (Heirert, 1670) that the Tipid
content, size of Tish, season of capture and concentration in the water
may effect therobserved concentration of chlorinated hydrocarbons in
tissue considorably. Accordingly, the data in the table must b2 considered
in more detail.

The concentration of PCB's in alewives (on a fresh weight basis) wera
greater in southern Lake ichigan tann in the northarn vegions, although
anomolices are apparent. It is apparent that most of the alcwives

captured south of a line betwzen Saugatuck and Sheboygan contained

botween 4.4 and 5.5 ug/gn PCB's uhzrzas thase caught north of the line
contained between 3.5 and 4.4 ug/cm. An int"raqtinj exception is the high
concentration, 8.9 ug/em, in the alewives from Rock Island just off tha
Door County Peninsuls in Misconsin,

The analyses df brovm trout suggestied similar trends in that those from
Michigan City at the sovuthern end of the lake containad 11.9 ug/gn vhile
those from Sheboygan and Gills Rock contained 7.9 and 6.7 ug/gm. resvec-
tively. , .

The carp from Michigan City also had higher levels of PCB's than did those
Trom 1h° northarn region. In contrast to the 11.0 ug/gm found in the
Michigan City carp, those fron Saugatuck and Sheboygan containzd 4.6 and
1.7 ug/gm, rvespectively.

The PCB's in chubs in sotthern Lake iichigan ranged from 4.9 ug/gm ne2ar
Milvavkee 1o 8.1 ug/om near Saugatuck. In goneral, the chubs from the
norithern regions were below 5 ug/gm,  The concentration of PCB's in the
five groups of chubs collectad over thre2 months n2ar Sheboygan varied
without trend between 3.7 and 6.1 ug/gm, although the mean was below

G oug/om.  The variation is somewhat Tess when the data is expressed on
a lipid bwvis. For cxamp]e, the PCB's in the §/27 and 10/15 chubs vas
5.0 and 3.7 ug/am--wot weiqht, respactively., In contrast, tne conzentration
of PCB's in the Vipids was 23 ua/gn and 21 uq/gﬂ resnectively.  Thus,
much of the observed variability ic due to lipid content of the fish
analyzed. :

One hundred porcent of the chinook salmon captured in 'lisconsin contained
ureator than o ug/gm PCL's and mzan concentrations ranged from. 24 ug/gm
in Milwaulee to 9.¢ ug/ga in Strawborry Crock.

Little trend in the concentration of PCB's in coho salmon was obsorved
viilh sampling region.  With the exception of coho caught carly in 1871
near dlichigan City, the mean concontration of PCE's rangoed from 11 ug/gm
in those near Ludington to Y4 uy/Gia in those neae fHchigan City.

DSW 029671
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spesies

Lake Troul
Lake Trout
Cobo

thitefish
Pleater Ch

Lloater Ch

Bloater Chub

(ORTRI

/) l).l‘\. .8

Fish wond

The PCB's in Yake trout ware most cententrated in the trout from Hichigan
City, Saugatuck and 'ilvaukce?

betveon 1b and 22 ug/gm,

whare nizin concentrations were generally
The trout frem the northorn ar2as such as

Sheboaygan, Ludington, Grand Traverse Bay and Gill's Rock ware considerably
Yower, and the mean concentrations ranged betlween 8 and 15 ug/gn.

The concentration of PCR's were unaxpectedly high in the perch caught
ncar Ihilwauiez in that theonean of Lhe 10 fish was 11 ug/yn.

Rainbow trout f2re only caught n2ar Michigan City and Gill's Rocl.
Michiasn City tvoutl had 12 va/um PCB!
averagaed only 6.8 ug/gm PCB's.

The corcentration of PCB's
2 and 4 oug/gm, elibough thz avay
suckers from Saugatuck was

in

v
6.0 va/gn.

@rs and sm2lg
S

: : In contrast
perch Trom other rogions appear Lo b2 less by & factor of two, sand Lhoso
from lower Green Bay conteined only 2.7 ug/gn.

»

The

s while those from Gill's Rock

ere ger2rally Laiveen
canzentravion in tha threz2 white
“ith the excaption of whitefish

caught at Grand Haven and 'Hchigan City, the PC3 concentration in whitefish
was less than 3 ug/ga. ‘

Additional Data from U.S, 8SF&! Great Lekes Fishery Leboratory

Pean POB tovels in Lasve ichinan Fish

ub Spring, 1972

ub Fall, 1972

not neasared

data available

fumher  humber Hean ican “oan Totz)
Time of . location of of Length Woight Lipids PCo's
Collection of Collection knalvsis Fish {rm) fursans) {ocrcent) _(oon)
! .
Fall, 1971 6d. Traverse boy 3 B N 14 3,038 ORI
Fali, 1972 Savastuck, M1, 20" - 20 638 3,199 18.5 20.7
Fall, 1972 ‘Ludington, . 10 10 D.hg:) D.A(:> 7.3 10.9
Fall, 1071 Gd. Traverse Bay 3 15 505 1,39 @ 2.2
Saugatuck, Mi. 20 200 256 160 16.8 8.0
Saugatuck, Hi. 12 120 255 77 21.6 5.7
Fall, 1972 Saugatuck, M. "8 80 228 120 18.8 3.6
. DSW 029672
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Data Sumnary -~ Tributaries
I111in0is

el ' ' ' Aroclor gogb}

1242 1254
liean Range Hean Range
Tributaries
4 water samples, 1971 0.712  {0.140-1.810) 0.258 (0,192-0.333) -
13 water samples, 1972 0.110 (D - 0.653) 0.158 (0.033-0.841)

Sediments S . S s
13 samples from 95.8 (ND - 55.30) 32.3 (1.5-232.0)
ravines and minor
tributaries, 1971

Indiana

PCB (ppb) | | R

Hean Rangé -
Tributaries

6 water samples, 1973 . 025 (<.00 - .07)

DSW 029673
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Trihs, Cont'd

Aichigan

Quarterly water sampling in thirty Hichigan tributaries showed that about
60 porcent of the sanplo\ containcd rove than 0.01 ppb with-one stream,
the Sagimaw River, having a high concentration of 2,9 ppb,  Fish from the
Saginaw River had PCB concentrations as high as 1656 ppa. Five ilichigan
streams had nean concentracions in water semples over 0,10 ppb.. These
vere all Yocated in the pwpu]ous souilineastern Youer peninsula which drains
into Tower Lalke Huron, Lake St. Clair and Lake frie. 0 the Lake Nichigan
streams, the Grand and alamnzoo rivars consistently showed the highest
concentrations with means of 0.041 and 0,065 ppb, tcspcctivcly.

A study of transport of PCB's to Lake Michigan on suspended solids was
conducted during Harch-liay, 1973, on th2 Grand, Kalamazoo and St. Joscnh
Rivers.,  Sedimant traps weve suspended 1-2 m2tors of F the botton of tiw
rivers and collected at varying tiee intervals in each river ranging from
3 timas weekly to once a ronth., Concentrations of PCB's were notably
highar in the settleable solids from the Kalamazoo River than froa the
Grand and St. Joseph rivers. The over-all mean for all samples were

3.57, 0.99 and 0.97 ppa (oven-dry basis) for the Halamazoo, Grand and

St. Joseph Rivers, respectively. This data substantiates carlier results
indicating elevated levels of PCR's in the Kalamazoo River watershed,
Extensive sampling at upsiream szctions of tihe watershed has identified
past and present westepaner recylcing by paper industries located in the
City of alemazoo as the wajor source of contamination to tho river. .
Certain sedimznt d2nosits in impound~iants on Portage Creel, a ’
tributery to the Kalamzzoo River-at Yatamazoes, ware Tound to contain

PCB's at concontrations cxcezding 350 ppm (dry weight basis). Leaching
from -these PCBL enrichead :cdw'"nus anhears to be significant. Fish
collected immediately domstr2am from the City of Kalamazoo ware found

to contain residues of PCB'Q in their tissue as high as 110 ppm

(Messe and Willson, 1972), i

An example of onz location in ilichigan where monitoring and subsequent
control measures have resulted in @ marked reduction in PCB contanination
is th2 Saginaw River basin, Lven though it is not within the Lake
iichigan watershed, tha Saginaw Rivey PCD situation is worthy of reviow.
Kauitoring of major Great Lakes triltutaries cduring 1971-1977 identificd
the Saginaw River as having ihe highost concentrations of PCG's of any
tributary within Hichigan Coundaries.  Intensive sampling tinoughout

the river basin in s2arch of point sources successfully isolated ten
~mjor points of PCH discharge to the river system, Each of the
industrial sources wire asked to idontify tho cause of their losses and
to take correctivé action., Control mzasures, in most casces, convarsion
to non-PCB CQn(a1n1q products, have mroved very effective toward
Touering the 43 con(entrations in thz Saginaw River., A sharp PCB
dealine at @ monitoring site near the river mouth was observed in
U\Lobe, 1972, and cencentrzlions i2va vremained low since that dato, 1t
is hoped that a corvvesponding decline in PCL concontrations in fish from
the river and Saginow Boay will soon b2 observed.

. -
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foncentrations of Pek's {ralychierinated Lip
the Gresod,

T, t=an FCG Concentraticns dn Dichican Tritutarie
Yar1-72. 3THES Lo the Creat Eyvey 1n
. PCB's :
N N YT River fop> 25 17¢4) G )
S Paboen 1t
Blchigon T St, Joserh 0.013
falenezod 0.055 <g'?;?'?'¢:f
Grend 0.03) o
Yuskecasa 0.0 < l‘.?': N
. fanistee . 0.014 o
t?ard:an 0.017 ° (0';!$:;';::
. L ‘L ‘ 0.0iz <0.91U-U.L 97
" turon Saginaw Y.y : 14
g . WTL T
CCasys ) 0.01¢ ) <;'Clé~i':‘:
Flint , c.o7e . DNy
Shicwessee 0.0:9 <0'Q,34L',.
. Tittelhawzsses 0.140 PN
4 . 3 Q. Cre-0 00y
. Ay Sable <0.010 <0000 ¢ty
Thunder T2y (.073 0.0 1Y
) Uheboygen 0.032 <0.016-0.0%)
5t. Clair Clinton 0.1%0 <0.03)-0. 21
Flack £.043 ‘ @.fiaa 11
. St. Clair 0.010 <0010 7.5 3
frie gafsin 0.210 <D v D fan
s 0.0%2 <0.010-0.6 5
Pouge? 0.470 IR
betroit 0.020 - <0.010-9.55)

}Tributcry to Siginaw River

2yvs , : . . .
Tributary to Dotreit River dowastreen from P2troit River sampling station

Ealemareo, end St Joseph Rivers; Sprirg 1873,

Contentrations in ppaon an oven-Cry basis,

Hiver

‘Grand

Yelemazoo

St. Joseph

A gy « Sy:ple enllectaod ton, tied, end friday
s+ Concentraifon Lased vpon a 1:1 retio of Areclior 1232
-

.

Samole Sarple Dates

Tyne ® 20 __3/23 30 42 &4 A6 479 oM G131
08 3.24 1.0¢ 0.95 1.0 <0.1 0.93 1.58 .
peckly 1.25  0.51 1.1 1.0 0.55
Biveckly 0.85 . N 0.73
!bnﬂ.)y R A .. 1.4}

3X 6.7 27.% 2.03 <01 2.52 1.33 3.20 <0.)

Veokly 663 2.0 3.5¢ .77 A0
[BICYEREY 37 2.4
tonthly ) . . 2.

3Y. . 2.13 - 0.C8
yoekly 0.5
Bivedlly

“)h“lly

.

.

) ST

0.0y 2.4 0%}
0.7 0.2 0.7
0.0 0.(0
0.9
Feon -
3.4 360300
?2.93 ¢ A3 4.0
7064 gy
3.0
tean (e
0.6} 0.12
0.94% 0.3 v
0.79 0.7%
0.062 0.0)
Poan v

2 o3 1251, AN} othar concentraticns cateutzied o

DSHW

&Ny

wnyls) in the scitlreble solids collectes from e riuthe of
for ccuparicen Of wvarfabic sarpivng (wviude.

s frocler 1242,

029675
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Tribs. Cont

Ereedes

~19-

'd

-

|'(,1’r(h](rfr-3?(d Birhenyls {FIR's) fn copasite waler ',:..‘“ﬂc;
froa the Sogindw Ruwar et Loy Hardor Fovina, Baeeh 1971 -
ty 1973,

Concentratfon

‘ £adlection Bate In parts per t33ton .
3-9-7 ) 0.450 .
¢-10-1 0.550
g-27-7 © 2.0
10-26-71 1.0
6572 0.0
10-13-72 . 0.350
10-73-72 <020
10-30-72 - <0.020
N-1-72 0.093

" M-z l 0.03
1-4-72 tr ' <.020 .
1-6-22 X i XA
1-26-73 L. <0

. 5.24-73 0.210

I

e Concentratiers ol pely-chlesinated bfoheoyls f)‘CT*'z.) {o ffeh froa S:ptnas Fiver,

PR ver velint)},

Deecrler 7, 357100 (
Il

Feveh
Crryp
Carfinh

{£Latfich

Cnrp

. Lerp

Clrzond

Coep
Caip
Carp
Tile
yil.e
CovyarS-nhal
Cirrard Langs
Ciz2a8d Lhoads
Miads

Clrrzrd Sasuee
Cliroad 0!
€lrintd §

!
! . . N
i . ) 1Ch'x based
. . : Ferceat epon 124
lezation - lenpth fat [ARINAIEN
Farnveadock Lischarge Chmnel . 9.0 M P 10,3
- “ " " 2}1.0 0.9 &b
* " " " 5.0 7.0 3.1
- i " - 7.5 4.9 L,9
.5, Uoast (uatd Sratsen 23.0 — L8.0
Y Y " . 24.0 10.5 » 0.4
» " " " 20.0 ¢.3 13.5
oo " 24.0 *.9 PN |
‘- . b . 21.0 4.¢ 33,2
T - - 2.0 1.6 16,6
oo b !' 23.0° 1.1 €9
" " " " 14,0 11,5 Yind
- n " . - 6.0 3153 3%
” - " L1 ‘.5 )5‘0 . ,(’.\]
. ™ ) " . . $.0 17.0 1.0
Fuitee dildpe 48" 15,2 23,1
.“ . . 3.0 A PP (]
' " 5.0 t.? 10.4

¢ Cencentratfon brned vase 1andyedo of vhole f1eh, A3 cthera haved vpon elilie postlvn culyp,

M -
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Dota Surmary - Dischargoes

Sewage Treatnent Plants

6 sales, 1971
16 sawples, 1972

lﬁdianl

Huricionality

Hichigan City
dichigan City
Valparaiso
Valvaraiso
Hobart
lobart
Hawmond
Hamaond

[ast Chicago
Last Chicago
Chesterton
Chastoerion
Gary

South tend
Mishawaka
Fikhart
Goshen
Pappance
Rendallville
LaGrange
Ligonier
AngoTa
Syracuse

date .

12/20
11/27
12/20
11/27
12/20
/27
12720
11/27
12/20
11/27

12/20 &

11/27.
3/22
3/22
3/22
3/22
3/e2

212877

- 3/7/73

3/7773
3/7/73
3/7/73

[J
X

&
&
&

20 55 R Lo o

&
&

&

&

&

&
&
3

V)27 & 2877

21772
28772
2Y/72
25/7¢
21/72
28/72
21/72
28/7e
21/72
25/72

2112

28772
23/73
?3/73
23773
23773
23/73

Aroclor (ppbh)
1251
Range Sean s Panne
205-4.020) 0.200 (0.139-0.508)
-0.510) 0.126 (0. 055-0. 200)
Flow . frotlor 1253
- MED) b))
1.0 2.46
13.3 D19
4.0 0.27
4.0 0.20
2.7 0.235
3.1 0.
42.9 <0010
42.3 <L 10
18.5 <0.10
18.7 0.10
1.5 1,10
1.8 0.10
50.5 0.38
35.8 <0.10
10.39 0.13
17.5 <010
4.8 <10
. 900 <0.10
1.2 <0,10
185 <010
434 0,10
764 0.7
.305 013
DSW 029677
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Discharges Cont'd

dichigan

L

Malyses of surface water vunoff frem sanitary and industria) landfills in
Michigan suggest that these are a minor source of envivonmental contanmination.
Five of the 9 samples cotlected had PCB concontrations rang 1ng from 0.01 to
0.30 ppb while the oihers contained less than 0.01 ppb.

Sampling of UUH]C!)\] vastewater treatment plant (CMTP) effluents throughout
Hichigan in 1:7] and 1972 indicated that many UJiP's represent major point
sourcas of PCU loss to surface waters of the State. Tho average PCB concen-
tration of (0 cf Tueats sanpled was 2.50 pnb. Uhile only scoven of the vUp
efTiuents excecedad 1 ppb, the Bay City MWUTP located on the Saginaw River had
an aveorane evfluent cnsc’ntr*t1oq of 120 ppb (high of 340 ppb), skewing the
over-all avayage for all plants siarply upward.  Tho average concontration
excluding the Bay City YUTP was 0.56 ppb., Those WHTP's with FCB concen-
trations in of fluents exceeding 1 pob were, with one cxcention, located on
rivers already identified as having high levels of PCB contamination,
Sampling of 58 TP effluents in 1573 continues to show high PCH levels
with an average concentration of 0.52 ppb, including the Bay City plant.

The PCH dlsch‘\gL from the Bay City TP has been greatly reduced as a
res:tt of control moasures in 1”udbtr1e served by the WTP,

Sampling of scwage sludge from 57 of the 58 WATP's tested in 1873 showed
Bay Ciiy to have the highest concentration of PCB's in the sludge baing
vemoved by the treataent process.  The PCB concentration in the sludge
from the Bay City olant was 352 ppa (dry weight basis) comporced 1o a
state-uide average of 15.6 ppm, :

In an altempt to identify major contributors of PCB's within municipal
VP systeans, saapling at key points in the interceptor systems has  been
conducted within the municipalitices of bay City, lit. Clemens, Saginaw,
Adrian, Detroit and alamazoo. This program has becn very succes sful,

The City of Detroit hzs, in fact, establiched en on-30ing sampling progran
vitnin thziv interceptor system with analytical assistance from the State,
They are applying a new City of Detroit sewer ordinance wiich limits
dischavgas within the wasteqnateor system to a maximum of 0.1 ppb.

A broad scale Juw111n) of industrial discharges th\ouq1out ichigan has
shoun vosults indicative of the widespread usage of PCB's. nuaxly half
of the industrial discharges sanpled have contained more th;n 0.1 pab
wvith many in excess of 1 ppb, The highest concentration detected in an
Industrial discharge o Michigan has boen 7,200 ppb. Automotive plants, -
chemical companic%~ nuigap“r product manufacturers ar2 among Lhe lypes
of industrteos wilh highast cencentrations.  Also industrics and building
complonys, includivy soma schools ena hoanpitals, with beal transier
SYSLens app2ar Lo Lo anothor major source.  Industries identificd as
sources of FCE pollution have been encouraged to cheanguover Lo rveplace-
ment. coupaneds or o clean up their operation so that dischavaes of PCG's
do not cxceed the present Michigan guideYine of 0.1 parts per billion,

Michigan is currently trying to get a handle on losses Trom electrical

trancioraers dn Tcakage, servicing, and veplaccenent within plants. It
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Discharges Cont'd

appears that many of tho swall transformor maintenance companies

still dumping PCL's dov

incineralion,

m the drain rather than returning them for

-~
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S ~ . =23
Disthargers Cont'd ,
5 Polychlorinated Biphenyls (PCB's) in Uffluents
‘ - of Municipal Wastewater Treatwment Plants throughout
Hichigan 1971-1972. Unless specificd, all samples are
8 hr. composites. :

. ‘ o ' PCB's as S
CITY . "o DATE ~ Aroclor 1254 . Mean Conc.
- o {pph) ' {oph) ,
ﬂdrian ' ©3-30-72 1780 - 4.60
. , 6-13-72 14,00 o .
6-14-72 6.90
. 9-6-72 - -0.4] .

Mbion - Lo 3e28-72 T 0.44 | 0.44
A Avbor ' 10-14-71 0.14 | 02
_ . L 3-30-72 <010 - . - .
Battle Creeck 10-5-71 ©0.39 0.39

. \ L. -7 3-28-72 0.16 L
: 7-21-72. 0.62
6-6-72 0.28
| 6-7-72 0.21
Bay City . 11-4-71 340,00 . 120.00
. . 11-22-71 210.00
. 11-23-71 . 60.00
3-2-722 290.00
4-4-72 10.00
6-13-72 " 11.00
6-14-72 25,00
9-14-72 . 5.70% |
Benton Harbor - . 10-28-71 0.99 . 0.65
St. Joseph : A4-4-72 0.31 -
Brighton o . 10-5-71 0.38 . 0.38
Charlotte . _ 7-20-72 0.61 . 0.61
Constantine CN-4-71 0.85 .85
Detroit T 10-14-T ©2.20 1.95
} . 12-20-72€ 3,00 .
) 1-20-72 0.92
3-9-72 2.00
’ 4-37-727 1.80
' 6-1-72 0.83 , Lo
10-19-72 2.5 Y
exter 10-14-71 <0.10 ' 0.10
J : '

DSW 029680
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“Oh
viscrarqers Cont'd
- | . PCB's ,
CITY . ) DNTE Aroclor 1254 Mran Cong.
- (ppb) (ppb)
E. [_ "MS N ' . 11-15-71 0.69 ’ 0.
’ : 4-3-71 D.35 oy !
Escanaba _ - 12-16-71 0.29 0.29
Essexville 11-4-71 0.21 0.24
' . 3-31-72 0.28 ’
Flint ' 10-5-7] 1.30 1 0.68"
3-31-72 0.92 . . :
6-7-72 0.47
6-8-72 0.30
10-5-72 . <010
Flushing 10-5-72 0.52 0.52
Gladstone _ 7-21-72 0.19 0.19
Grand Haven | A-4-72 2 0.50 < 0.50
Grand Rapids 11-15-71 - 0.37 0.52
: 3-20-72 0.638
Holland ' : 10-20-71 0.79 0.60
- 3-28-72 0.42
Houghton-
Hancock L 3-21-72 <.0.10 0.10
Jron Fountain- ‘ 3-21-72 . 0.55 0.87
Kingsford : 4-4-72 1.20
Ironiood ) 3-70-72 0.16 ° 0.16
Jackson 11-16-71 <0.10 ' <0.10
‘ 2-21-72 . <D.10
'~28~72 <(0.10
Kalamazoo . 10-5-71" 1.30 0.66
- ' ' 3-28-72 0.83
6:6-72 0.43
6-7-72 0.53
12-6-72 0.19¢
L' Anse ' o 4ep1-72 <0.10 <0.10
Lansing : 10-7-71 0.23 013

4-0-72 0.13

DSW 029681
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Ciiscaaryers Cont'd \

CITY

Hanistique
lMarquette
MarghaTl
Henoninee

Midland

Milford

Monroce

Mt, Clemens

!

CMt. Pleasant

Muskegon

Huskegon Héights
Hiles

Hovuay

Ontonagon

Owosso

Parchment

Pentiac (Auburn Rd,)

Pontiae (L. Blivd.)

Porlage

DATE -.

12-25-71

12-15-72
12-14-71

. 3-28-72

2-2-72
3-31-72
4-V4-72

dyp-2-72

-

10-14-71

1-15-71
3-30-72

[}
11-15-71
3-30-72
6-7~72¢
6-8-72¢
7-26-72
' B-2-72

3-31-72
11-15-71¢

1n-15-71¢

42072
4-5-72

4-21-72
8-14-72
4-20-72

11-17-71
3-30-72

1-17-7
- 3-30-72
6-6-72
6-7-72

11-15-714

PCB/s

hroclor
Appb)

<020
0.35
<0.10

0.35

0.29
0.40
0.13
0.13

<0.10

0.60
0.33

T1.40
2.90
4.50
3.10
9.40
10,00
£0.70
0.28
0.37
0.68

0.40

<0.70
<0.10
. <0.10

<0.10
0.61

0.20
1.30
0.15
0.16

1.90

1254

——e

DSHW

lean Conc.

CAepb) -
<0.20

0.35
<0.10

0.35

0.23

<0.10
d.46

.21

(82 ]

0.28
0.37
0.68
0.40
<0.10
<0.10
<0.10

0.39

0.45

1.90

029682
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LA

C1TY
Port Huron

Saginaw

St. Ignace
Sauth ltaven
Swartz Creck

Three Rivers

Trenton

Warren.
vaynce Counly
{(Hyandotte)
White Pine

Wyoming
Ypsilanti

Ypsilanti Twp #1

Ypsilanti Twp #2

-

*roflor 1242 Standard

pischargors Cont'd

Yrivoclor 1242 and 1254 in 131 ratio

a6 e Do one

<26 '
‘ PCB's ay
DATE Nroclor 1244
h o
11-15-71 0.28
3-30-72 0.52
10-6-71 110
- 13-31-72 13,80
6-7-72 2.00
6-8-72 1.50
10-4-72d 0,74
12-15-72 <0.20
A-472 <0.10
10-5-72 <0.10
HA-4-72 <0.:30
11-16-7 0.14
3-30-72 1.10
$-6-72 0.47
6-7-72 0.91¢
11-15<71 0.6
3-30-72 .. 0,30
A1-T6-71 .64
3-30-72 0.17
4-21-72 0.2
11-30-72¢ 0,44
. 3-130-72 0.55
1T1-16-71 0.22
=272 0.21
1-16-71 .12
4-2-72 <0.10
11671 0.19
4~2-72 0.16

dGrab Choxane lost GRS v e

Mean Conc.
Loph)_

0.40

<.
<0,

<D,

<0,

0.

DSW 029683
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ey ':' P 1 N B s r nte o o5 . . i .
.- . - ‘C\IO?C?"‘U_‘?L"?. 35 OF PCB's in tha Fipay 0 Dhient from
Dischargers Cont'd - Mastewater Treatmont Plents tnrpgoaat fichiom,

Spring, 1973. Concentiralions in narts per billion
dry weight. !

C1TY S DATE PCs
Jeaz 0 _d2sd 12472:12540

Adrian . ' 3/7 ¥ 0.26
Albion 2/22 0.34 .
Ann Arbor 3/1 0.25

Bay City " 3/1 T 3.20 .
.Battle Creck : 2/28 ' * £0.10

Benton Harbor- A

St. Joseph : 2/28 0.20

Brighton 3/1 0.33
Cadillac . ~ 3/28 0.53

Charlotte ' - 5/1 0.34

Constantine 2/28 0.46

Detroit , 2/28 : . 2.15 :

Dexter B 3/ . 0.723

Fast Lansing -5/2 : 0.18

Lscanaba 3/28 0.28
Essexville 3/1 | 0.10

Flint ‘ 2/22 ! <0.10

Gladstone - 3/28 ) 0.44

Grand Haven 2/21 N <0.10 .
Grand Rapids 2/21 S 1.05 .
Hollana o 2721 { <n 0

Hougnion- !

[fancock 3/27 ';' 0.18

Iron Fountain- :

Kingsford 3/28 . . 0.69

Iromiood ' 3/27 ! : : 0.29
Jackson . 2/22 , : <0.1

Kalamazoo ' . 2/29 - : 1.12
L'Anse ' 3/27 ‘ 0.31
Lansing 4/18 ' . 0.22
Manistique 3/28 : . 0.03
Marquette : 3/27 0.29
Harshall 2/22 0.15
Menonineao , : 2/28 . 0.%7
Midland 3/1 <0.10
Milford , 3/8 - 2.20
lonroe . 574 <0.10
lit. Clemens . 3/8. . 2.90
lit. Plecasant ' . 3/28 0.7
Muskegon : 2/28 ) 0.8
Muskeven Neoichts 2/28 0.1
Niles . L 2/20 0.43
Rorvay 3/28 , <. 10
040550 /21 : .12
Pontiac (Auburn) 3/12 0.60
Pontiac (E. Blvd.) , 3/12 DSW 029684 0.54
Port Huron - 3/8 1.00
Saginay 3/1 Co. ) 0.77
Sault Ste. Marie 3/28 - 0.73
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LA

O | ¢
..

e

St lgnace
‘Three Rivers

Traverse City

"Trenton
Harren
‘Hayne County
Myoming

Ypsilanti

Ypsitanti Twp #1
‘Ypsilanti Twp {2

- Dischargers Cont'd
CITY :

-=28~

©IDATE

+3/28
T2/21
377

12/28

27

2/28
12/21

.12/28
:3/1

:3/1

“Concentrations based on best fit of 3 standards: Aroclor 12
a;mixture of Aroclor 1242 and 1254 -in.a 1:1 ratio.
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Jischargars Cont'd

Concentrations of PCB's in the sludge from fifty-
wastewaler treatment plants in Michigan,

C.29. -

©in parts per million, dry weight.

City
Adrian
Alﬁibn ..
Ann Arbor

Bay City

. Bétt]e Creek

Benton Harbor-
St. Joseph

Brighton

Cadillac

Charlotte

Detroit -
Dexter -
E.'Lansing
Escanaba
Essexville
Flint
Gladstone
Grand Haven
Grand Rapids
1land
Howoell

Houghton-lancock

Date:

37

2/22
3/1
3/1
2/28
2/28 -

3/
3/28
-
2/28
2/28
3
5/2
3/28
31

9/22
- 3/28

2/21
2/21
2/21

A/26

3/27

5/1 7

1

3

242

52.0

32.1

PCB's*

1254

. 1.5

1.1

2.8
13.8

- <07
. <0.7 -

6.8
2.1

3.2

4.6

5.9
3.9
6.3
4.1
4.1

0.8
15.0

[Sp]
[

DSW

_ seven municipal
Spring 1973.  Concentrations

029686
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dischargers Cont'd

City Date -
Tron Hountain ~ 3/28 .

Kings ford

Tronood 3727
. ., .

Jackson - 2]22

Xalaiazo0o - 2/29

L'fuse o B/27
Lansing ‘ : 4/18.
}hnistﬁqué ' B/Zé
larquette 3727
Farshall | 2/22
'chominee . 2/28
Midiand L3
il ford A . 3/8-
Fonroe ',55/4 .
Ht. Tlemens “ . 3/8
Ht. Pleasant 3/28
Huskcgon-; Ce/28

FMuskegon Heights 2/28

Hiles 2/20
Hovvay o 3/28
010550 o 2/21

Pentiac (Lubwrn) 3/12

Ponliac (E. Blvd.) 3/12
Port HMuron 3/8

~30-

. 1242

23.3

vy

3.3

DSk

120
9.2
9.2

029687
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; - . .. |\
ischargors Cont'd

City - - ‘Date | a2 ¥22;s 1242:1254
Suginaw . 31 ' | ) 5.0 - o
Ssawlt ste. Marie 3728 - N 2.4 : ~
st. Ignace 7 ' s |
Three Rivers 2/21 T 4.1
Traverse City - . 5/7 ' . 1.8
Trenton =~ . 3/28 a - ‘a"; .. | <d,i
Marren 2/27 ':‘ <0.1
Ha}ne County | -. é/Zé" | I .'ZlO
Wyoming - 2/ ‘ 2 " | '. 0.58
Ypsilanti " 2/28 L 20
Ypsf]anti Tup., #1  3/1 3 | o - <0, —
Ypsitanti Twp £2 3/1 ' | <04

l

*  Concentration based on best fit of 3 standards:
Aroclor 1242, Mroclor 1254, or a mixture of
Aroclor 1242 and 1254 in a 1:1 ratio.
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“Dischargers Cont'd

liscensin - 1973 Survey Results

funicipality

Adell
Magoma
Auaherst
fopleton
Buttes Des

Utility Dist.

Bear Creek
Berlin
Birnemviood
Boaual
Brillion
Bristol
Brookfield
Cedar Grove
Chitton

Clintonville -

Colenian
Crivitz
Depere

Elkhart Lake

Fond ¢ Lac
Gration
Greon Bay
Kenosha
Hdarinotte

Heenah-tenasha
i Twavkee-Soutlh

Shore

Rovth Fond du Lac

Racine
Shivand
Shebayoan
Suring
laldo
llest Lond

NTANA

»
WO O D

o
- U1

Conz. ppb

.33

<. 05

<. 05
.26
.11

<.05
<.05

.28
5

I

coCto
(]

.

cron

<1

PCB
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. 000059
. 000033
.0018
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