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1.0 Introduction

Polychlorinated biphenyls (PCB's) were first manufactured commer-
cially in 1929. They are currently manufactured in tha United States,
Great Britain, Frence, Cermany, USSR, Spain, Italy and Csechoslovakia.
The sole producer of PCB's in the United States is the Monsanto
Industrial Chemicals Company, where prod are marketed under ths
trade nanme "Aroclor". Various Aroclor products that have been markated
include Aroclor 1221, 1232, 1242, 1248, 1254, 1260, 1262 and 1268. The
latter two digits demignate the percent chlorine in each formulatiom.
Since their introduction, PCB's have been used in a variety of commcercial
and Industrial products such as transformars, capecitors, painte, inks,
puper, plastics, adlwsives, sealants and hydraulic fluids. Through
this widening product useage and their resistance to degradation, PCB'y
have been identiffed in the environment since 1966 with increasing
frequency.

On September 1, 1971 an interdepartmental task force was established
in the United States to review the data linking PCB's with adverse
health and environmental effects and "to coordinate a government~
wide investigation into PCB contamination of food and other productas”.
The task force concluded in its report of May 1972 that PCB's were
highly persistent, could bioaccumulate to relatively high levels in
fish and could have serious adverse effects on human health. It
recommended the discontinuance of all PCB uses except in closed electcicel
systems. Since the 1972 Task Force Report, environmental sampling
and laboratory studies have indicated that PCB's were a more serious and
continuing environmental and health threat than had been originally
realized. These concerns were highlighted this past November at the
Nntional Conference on Polychlorinated Biphenyls held in Chicage,
I1linols.

Thiu study reviews the current PCB data base to assess the PCB
levels in the environment on a national level; the full spectrum
of PCB levels reported in man and the environment were of interest.
Data were obtained from a number of national monitoring programs,
the literature and many unpublished reports. The data examined was
inclusive to December 1, 1975 and it 1s anticipated that this review
will be updated in October 1976.

It should be stressed at the outset, that due to the complexity
and difficulty of PCB identification and measurement, that levels
reported are not really comparable betwsen different investigators.
This aspect could not be compensated for or identified in the data
presented. In addition, some of the Aroclor identifications reported
may only have deen bast estimates of the pattern observed and may
not have really identified the true Aroclor discharged or the quanti-
tative lavel of the polychlorinated biphenyl found in ths ssmple.
However, the levels reported do give an indication of tha contamination
levels in different media for a given locality.
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Recognizing the faults of combining different data bases, the
sheer mass of data supports the conclusion that there is widespread
contamination of the environment by PCB's. There are regional variations,
but effects are consistent across all media (e.g., water, eediment,
fish, birds), generally showing greater concentrations of PCB's in
highly developed areas and in areas of industrial ectivity. Over the
years examined, the situation hes shown no improvemant natiomally.

This report is divided into five major sections:

PCB's in the environment

Behavior in the environment

Occurrence in food

Bioaccumulation in man

Environmental trends
Wherever possible, the level of data reported has been greatly reduced
over that originally reported, especially for the older studies, however
every effort has been made to indicate the locality and the level of
contamination originally reported. More recent studies are preeented

in greater detail. Trend assessaents, cross media comparisons and
conclusions are drawn where justified.
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2.0 PCB Leveln In the Environment

2.1 Data from Natjonal Monitoring Programs

2.1.1 Water

There ia no national monitoring program for PCB's in water.
PCB monitoring is a limited activity of the overall Rational Pesticides
Monitoring Program operated by the U.S. Geological Survey. Analys s
of the PCB data in EPA's STORET watar quality file has provided little
information, although scattered whole water meseurements have been taken
by & number of states over the yesars. Thoee states reporting nonzaro
reedings are few in relation to the number of statee showing zero
concentrations. ’

At the direction of various local, state and federal agencies,
the USGS collects and analyzes water dats, producing & data file of
untform fntegrity. Current data from this file” covering the period
October 1972 to 1975 provides the boat avallable national! data and
the badin Tor the tollowing analyses.

PCB levels, gathered by the USGS during the period January 1971
to June 1972 were reported by Crump~Wiesner, Feltz and Yates®’. wWhile
the data suffers from the lack of representative sampling within
states end multiple samples from the same locations, they concluded that
significant concentrations of PCBs were widespread in the watar
resources of the nation. Their published summary of PCB residue data
for surfece and ground waters has been updated with the 1972-1975
date and is presented in Table 2.1-1.

The preponderance of zero readings in whols watar and tha low
levels of scattered non-gerc readings could be masking widespread
PCB contamination in the nation's waters. Zero readings are due
to the low solubility of PCBs and the analytical procedure commonly
used which limits detection to 0.1 ppd.

There is a disparity between whole water and bottom deposit
mecasurements, 1In almost all cases in which samples of both whole water
and bottom sediment were taken simultaneously and the latter reading
was non-zero, the whole water concentration was messured at zero ppb
This occurred even when the concentration in bottom sediment was as
high as 4000 ppb". More recent water studies’ to the ppt level
have consistently shown measureable PCB levels.
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Table 2.1-1
Summary of PCB Residue Data for Surface and
Ground Waters, January 1971-(partisl) 1975

Median
No. of Concentration Concentration
State Year Samples Occurences (ppb) (ppb)
Alaska 71 3 0 ——— ccee-
73 - - —— meen
Alnhamn 7) 4 ‘ 0 c——— em—ee
4 2 0 eece- . en—
Arizona 71 8 (1] cw— cm———-
72 8 0 —— —
73 38 0 ———— ce——
74 14 0 — e
75 4 0 ——— ee——
Arkansas 71 32 0 —— ———
72 8 0 ——— P—
73 28 1 0.2 —
74 22 0 —— —
75 1 0 ——— ——
California 71 161 2 0.1, 0.1 = -
72 27 [ —— ———
73 110 0 ———— ——
74 99 2 0.1, 0.1  --=e-
75 42 0 @ ememe eeeae
Colorado 71 32 0 @ ememe ———
72 3 0 @ eemme cmees
73 6 1] —— J—
74 9 0 — ———
Connecticut 71 13 6 0.1-0.2 0.1
72 16 6 0.1 0.1
73 45 1 0.1 = ema—
Delaware NO ACTIVITY
D.C. NO ACTIVITY
Florida 72 16 0 ————— ——
73 106 4 0.1-1.0 0.1
74 60 0 ——— ——
75 22 0 ——— ————
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Table 2.1-1 (cont.) -

Median
No. of Concentration Concentration
State Year Samples  Occurences ~.fepb) _ __ (ppb) .
Georgln 74 1 0O meeme- R
14 79 O emmee s
Hawa !t : 71 5 0 cmmme maee
72 1 0 ———— e
73 1 ] ———— —_—
7% 1 [ ———— ————
Idaho 72 1 [+ —————
73 1 [ ——— ——
74 6 0 @ cmeee e
Illinois 74 1 0 v
75 1 0 ——— ————
Indiana 74 1 0 ———— cen -
Iowa n 24 0 P —————
72 1 0 ——— ——
73 27 1 [/ 15 N ——
14 2 (1] — ————
Kannas ‘71 10 0 ———— ———
72 4 0 ——— ———
73 24 1 0.2 F———
74 3 [ T
Kentucky - N 7 0 @ cmee- ———
Louisiana 71 9 0 ———— —
73 195 0 ——— —
74 147 0 ——— ce—
75 22 2 0.1-0.2 ——
Maine 71 2 0 m——— ————
72 1 0 ———— ——
73 6 0 —— S
74 1 0 —— ——
Maryland 71 6 1 0.1 ————
Massachusetts 71 5 1 .0.2 ——
73 5 1 0l W eeee-
T4 6 1 0.1 0 eeae-
75 b 1 0.1 ———
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State

Mlchigon

Minnesota

Missiesippi

Missouri

Montana

Nebraska

Nevada

New Hanpshire

New Jersey

New Maxico

Year

1At
72
73
74
75

71
73
74

71
73
74
75

71
72
73

2
72
7
74

1
72
73
74
75

72
73
74

73
74

71
72
73
74

71
72
73
74

Table 2.1-1 (comnt.)

No. of
Samples

2
2
6
23
18

3
1
1

8
1
52
60

21
7
19

47
9
32
8

44
3
24
17
2

L -

w W

11

29
29

36
10

Occurences

[-N-X-] [-X-X-X-] QON OOoOom™O

COO0O0 ONMW (-3~ CCO ©OOCOoOo - X-N-N-

Median
ration C ration
_fepb)  __(epd)
0.1
0.1-0.3 = —meee
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Table 2.1-1 (cont.)

Median
No. of Concentration Concentration
State Year Samples Occurences (ppd) (pph)
New York 71 325 52 0.1-4.0 0.3
73 32 1 0.1  —meee
74 16 0 ——mee eeee-
North Carolina 72 3 0  emea-
73 1 V] ——
74 1 0 ———
North Dakota 7 40 1] —— | eeee—
72 3 [ ———,
73 4 0 —— —
74 3 0 ——— ——
Ohio 72 14 2 0,1-B.2 ——eem
73 1 0 ——— —
T4 3 0 ——— e e
Ok lahoma 7 19 0 ———— eeew-
72 5 0 —— —
73 77 2 0.1~2,9 ———
74 37 5 0.1-0.2 0.1
75 11 2 2.0-3.0 ——
Oregon 71 13 0 ——— e
72 2 0 ———— PR
73 9 0 —— —————
74 9 0 ———— —
75 1 [ ———
Pennsylvanie 71 2 0 —— —
73 1 ] ——— —
74 25 0 —— ——
75 20 0 — ——
Rhode Island 73 3 0 ——— ——
South Carolina 72 2 0 ———— cmae—
73 2 ("] —— ——
74 12 0 — ——
South Dakota 71 18 0 ——— —
72 1 0 —— ———
73 5 0 —— esee
74 1 0 ———— e
Tennessee 73 1 0 @ ceeaa ——
74 0 —— ——
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Table 2.1-1 (cont.)

Median
No. of Concentration Concentration
State Year Samples Occurences ___(ppb) i b
Texas 71 660 12 0.1-3.0 0.4
72 82 1 0.1 —
73 385 6 0,1~0.6 0.3
T4 297 4 0.2-0.7 0.3
Utah 72 1 0 ~—— e—
73 8 0 T ——
74 16 [+ T —
Vermont 73 1 0 ———— ————
Virginia n 4 1 ——
72 12 [+ e m—
73 5 0 ——
74 1 [+ T —
Wnshington n 25 1] ——— ————
72 1 0 emmme cmama
73 6 0 emee- ———
74 6 1 0.1 ——
West Virginia 71 4 [ S,
74 1 [ —
Wisconsin 71 3 0 eee—- - -
72 1 1] ——— ——
73 12 0 ———— m———
74 30 0 ——— e
75 2 0 —— ——
Wyoming n 18 L 2 T
72 1 [ N
73 6 2 a—
74 3 0 ————— eeme-
Puerto Rico 73 34 0 ——— ——
T4 63 1 0.8 ——

B ~ astimated.

SOURCE: This tabla 1s an extension of Table 2 in Crump-Wieener, J.S.,
R.R. Feltz and M.L. Yates, J. Reaearch USGCS, 1, 603-607; (1972)
incorporating the newer data of PCB Data Base, October 1972
to (partial) 1975, The U.S. Geological Survey, Quality of
Water Branch, Reston, VA.
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2.1.2 Sediment

Nationwide sampling of bottom aediments have shown PCB concen-
trations to have widespraad occurrence. Data from Crump-Wiesner,
et. al.,” January 1971-June 1972 are summarized in Table 2.1-2.

The October 1972 to 1975 USGS data are summarized In Table 2.1-3,
Table 2.1-3 permitu distinguishing between those states where the
non-gero PCB readings were from one or a limited number of stations
with multiple resdings and those states where the non-zero readings
come from a number of stationa within the state. The map in Pigure
2.1-1 indicates the distribution of PCB contamination from 1972-1974
based on the figures in the tables.

States which monitored sediment concentrations to any appreciable
extent detected the presance of PCB's in concentrations often higher
than 40 ppb. A greater proportion of states are reporting PCB's in
bottom sediment each year, as displayed im Table 2.1-4.

Although the sediment data is meaningful, some caution is necessary
in interpretation: mueasurements may bs the result of pnt contllinltion,
not present diachergea; mean readings and ranges are quate
to summarigze the data - geographic locations are essential since
readings show patterns only in particular vater basine.
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Table 2.1-2

10

Summary of PCB Residus Data for Bottom Sediments
January 1971 - June 1972
Median
No. of Occur~ Concentration Concentration
__State Sanples rences _(ppb) (ppd)
Alaska . . . . ¢ v o 0 o 3 0 —— ——
Arkansas . .« . . . . .. 23 4 -20-2,400 60
California « « « . ¢« + « « 13 3 20-190 85
Connecticut . . . . . . . 1 1 40 ————
Hawaii . . . . . Ve e 4 0 —— ——
Georgle . + . « « ¢ o« o & 12 10 10-1,300 300
Maryland . . . . RSN 11 5 10-1,200 30
Missisedppi . . . . . . . 8 2 50;170 ——
New Jersey . . '. o e e e 12 10 8-250 20
Oregon . « + « . PO 4 2 15;140 cmm——
Pennsylvania . . . . . . 16 11 10-50 20
South Carolina . . . . .. 11 8 30-200 50
TexXas8 .« « « o« o o s o o o 293 23 7.9-290 80
Virginia . . . . . . . .. 10 8 5-80 40
Washington . . . “ e e 10 0 ——— ———
West Virginia . « e 2 1 b 1+ o —

SOURCE: Crump-Wiesner, J.S8., N.R., Feltz and M.L. Yataes,

J. Research USGS, 1, 603-607, (1972).
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Table 2.1-3
Sumnmary of PCB Residue Data for Bottom Sediments
. # Stations measuring/#Stations with at least one non zero reading
Range of non-zero readings (mean), in pph

. ' (partial)
1975

STATE 1972 1973 1974

Alabama ——— 1/0 2/0 ——

Alaska ———— 1/0 —— ——

Arizona 1/0 1/0 1/0 ——

Arkansas 6/0 6/0 15/4 -——
<2-29 (12.8)

California 1/0 15/0 18/2 ———
<2-65 (33.5)

Colorado 1/0 1/0 1/0 ———

Connecticut ' 16/8 16/11 40/31 —

<5-B800 (127.5) <5-40 (14.1) <2~-350 (71.5)
Delavare NO ACTIVITY
Florida 21717 64/34 68/16 2v/2
<5-400 (93.6) <2-600 (35.8) <2-530 (43.3) <140-430 (285)

Georgla -—— 1/0 9/7 —
<1-51 (13.6)

Hawaii 1/0 1/0 —— ——

1daho 1/0 1/0 1/0 -——

111linois —— 1/1 (20) =———- 1/0

Indiana —— ——— 4/2 ——

<9-61 (35)

lowa ——— 2/0 ——— —

Kansas 1/0 1/0 2/0 ——

Kentucky R NO ACTIVITY

Louisiana e 3/0 18/0 4/1 (5)

Maine 1/0 1/0 —— —

Maryland NO ACTIVITY

Massachusetts NO ACTLIVITY

Michigan 1/1 - 13/8 15/4

(<2) <4-60 (17.6)  <10-58 (29.5)

Minnesots ——— 1/0 1/0 -——

Mississippi ——— 1/0 50/13 ———
<3-56 (16.4)

Missouri NO ACTIVITY

Montana 4/0 6/0 4/0 ———

Nsbraska 1/0 3/0 1/0 ——

Nevada 3/0 3/0 3/0 ——

New Hampshire NO  ACTIVITY

Nev Jersey 2/2 20/18 18/7 ——

<5,<10 <3~4000 (230.2)* <1-800 (172.2)
New Mexico 3/0 4/0 1/0 ——
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Table 2.1-3 (cont.)

STATE 1972 1973 1974 1975
New York —— 17/5 17/14 ———
} <2-1300 (519)* <2-450 (95.8)

North Carolins —— 1/0 —— ——
North Dakots .’ 2/0 2/0 ———- ——
Ohto —— 1/0 —_— —
Oklahoma 1/0 3/0 1/0
Oregon 1/0 1/0 2/0
Pennsylvania 9/7 5/3 23/16

<5~-E100 (50.7) <5-20 (11.7) <6-700 (105.6) <42-2640 (144)
Rheebe tsland NO ACTIVITY
South Carol loa 2/0 2/0 S/1 (6) ——
Soulth bukota 1/0 1/0 —— ——
Tennusuee C - 1/0 1/0 ———-
Texas 41/3 58/8 s8/17 ——

<4~120 (61.7) <3-45 (17.6) <1-153 (45.5) ——
Utah —— 3/0 1/0 ———
Vermont NO ACTIVITY
Virginia NO ACTIVITY
Washington 1/0 3/0 2/0 ——
West Virginia NO ACTIVITY
wisconsin —— 9/1 (10) 21/0 2/0
Wyoming ——— 3/0 1/0 ——
Puerto Rico — 6/0 16/5 ——

<10-640 (242)

E - estimated

*mean figure does not include anomalous values

SOURCE:  PCB Datn Base, October 1972 to (partial) 1975, u.s.
Geologicnl Survey, Quality of Water Branch, Reaton, VA.
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Table 2.1-4
States Reporting PCB's in Bouttom Deposits

1971-72 1973 1974 1975 (partial)
29/15 39/8 32/14 6/4
(51.722) (20.51%) (43.75%) (66.67%)

{ states measuring PCB's in bottom sedimenta/# with at least one 1 m-zero reading

SOURCE: PCB Data Base, October 1972 to (partial) 1975, U.S.
Ceological Survey, Quality of Water Branch, Reston, VA.
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FIGURE 2.1-1 STATES MONITORING PCB's IN BOTTOM SEDIMENTS 1972-1974
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2.1.3 Solls

Two national soils monitoring programs are conducted by EPA as
part of its Pesticides Monitoring Program covering both cropland and
urban soils. In 1973, the only yesr in which PCB's were analyzed in
cropland soils, virtually no occurrences ware detected!.

The urban soils program is a small one, consisting of 5 different
urban locations each yesr. The sampling design recovers one analy*ical
sample per square mile in the city proper and one per twenty square
miles in the suburbs. The results of the program for the yaars 1971-1973
are summarized in Table 2.1-5 and Pigure 2.1-2'.

Assuming that sites were randomly selected within the cities
nampled, 60% (3 of 5) of the cities sampled each ysar had at lsaat one
positive PCB sample. Over the three years an average of 2.68% of the
niten In these cities (roughly corresponding to 2.68% of the total
arca) showed PCB concentrations in ranges from 0.9-11.94 ppm. The
anomalous reading of 11.94 was found in a residentisl lawn in Cadsden,
Alabama. Seventeen of the twenty two positive readings were below
1 ppm. ’
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Table 2.1-5
Nationat Urban Soil Monicoring Program _— -

PCB Detections 1971 - 1973

No. of Percent
Total No. Positive Positive Range of Positive
of Sites Detections Detections Detections (ppm)

1971 !
Baltimore, MD. 156 6 3.9 0.09 - 0.74
Gadsden, AL. 55 1 1.8 11.94
Bartford, CT. 48 D -
Macon, GA. 43 ND -
Newport News, VA. 78 1 1.3 3.30

1972
Des Moines, IA 82 3 3.7 0.34 - 0.94
Lake Charles, LA. 70 1 1.4 1.31
Fitchburg, MA 35 ND -
Pittsburgh, PA. 189 1 0.5 1.01
Reading, PA. 49 KD -

1973
Evansville, IN. 82 ] -
Greenville, SC 86 3 3.5 0.13 ~ 1.59
Pittsfield, MA. 45 ND -
Tacoma, WA. 95 6 6.3 0.18 - 0.63
Washington, D.C. 2 1.7 0.32 - 0.80

SOURCE:

116

Carey, Ann, 1975, EPA National Soil Monitoring Program, unpublished.

Arithmetic PCB
Mean (ppm) Type(s)
0.02 1260 1-lawn, 5 waste

0.04

- 0.03
0.02
0.01

0.02

0.03

<0.01

Not fdentified,
residential lawn

1254 lawm

Not identified, 2-lawm
l-waste
1254

Not identified, lawn

1254 3-lawm

1-1254, Others not
identified, 2 lawn,
4 waste

1-1254, Others not
identified, 1 lawm,
1 waste
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2.1.5 Fish

Flsh have long been a popular sampling medium {or PCR levela
primarfly due to the minimal difftcultles of sampling and analysin
relative 1o other medfa., Data on residue levels fn fish, however,
present problems of Interpretation: the eatfng hablts, lipld content,
ape, sex and slze alfect PCB levels; resldue levels in tilash, ke
those In sediment indicate past, not necessarily current, exposure;
resldue levels in fish are slow to reflect changes in levels o1
contaminatlon of the water; distinguishing Aroclor 1254 from 10i¢
is difficule.

The U.S. Fish and Wildlife Service of the Department of the
Interior provides the best national overview with the National Fish and
Wildlife Monitoring Program. One of the elements of this program is the
annual sampling of freshwater fish at 100 stations (as of 1970),
Beginning with the 1969 collections, whole fish samples were analyzed
for PCB's.

The most recent data from this program are the unpublished results
of the 1973 collection. While many species of fish are sampled through-
oul the country, a reasonable summary of the data is provided in Tahlc
2,1-6, which concentrates on the four most commonly sampled species of
(s, largemouth hass, channel catfish, carp and yellow perch.

‘the great number of stations reporting "no detection" for thoue
four specles in 1973 Is significant. Generally lower levels were
reported for other species in 1973 also. Furthermore, when sampling
data is totalled, ignoring both species and geographic location, as
in Table 2.1-7, marked declines in both the proportion of composites
with some PCB residues and the proportion with residues above the
recommended maximum of 0.5 ppm are exhibited. While there is a
downward trend in the number of stations reporting significant residue
levels, those which have reported high concentrations in the past
continue to do so. Walker® notes that PCB residues have been found
in forty to sixty percent of the samples in residue concentrations
exceeding 0.5 ppm and that the geographic dispersion shows that the
higher concentrations appear to be associated with certain river systems
having industrial activity: thirty-one of thirty-five stations in the
Mississippi river system reported residues in excess of 0.5 ppm in
the 1970-73 sampling program; all stations in the Great Lakes drainage
area reported concentrations exceeding 0.5 ppm. Several factors related
to interpretation of this data must be recognized: the PCB residues
prior to 1973 are reported as "estimated", while those for 1973 are
the result of the analysis for three Aroclors (1242, 1254 and 1260)
totalled; a trend cannot be inferred from the data of one year,
regardless of how dramatic it 1s, although such data may signal a
turning point; analytic protocols for sample analysis, especially
determination of specific Aroclors, are suspect and the results of
cross check analyses show that some laboratories used for the analysis
typically expressed PCB levels of only 5 to 20 percent of those discovered
by more soghisticated analytic protocols of the Fish Pesticide Research
Laboratory”.
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Pel Resldyen o Selectod Speclen ol
(averages of compuaite samples, expressed n
ppm, wet weight, whole flsh)

Table 2.1-6

Waterway/
State Station Location Species
AL Alabama R.
Chrysler Largemouth bass
Channel catfish
Tombigbee R.
Mclntosh Carp
Largemouth baas
Channel catfish
AZ Colorado R.
Imperial Reservoir Largemouth bass
Carp
Channel catfish
Colorado R.
L. Havasu Carp
Largemouth bass
Channel catfish
Colorado R.
L. Powell Carp
Largemouth bass
Gila R.
San Carlos Res. Carp
Largemouth bass
Channel catfish
AR Arkansas R.
Pine Bluff Carp
Channel catfish
CA Sacramento R.
Sacramento Carp
Largemouth bass
San Joaquin R.
Los Banos Carp
Channel catfish
Klamath R.
Hornbrook Yellow perch
Largemouth bass
co Rio Grande
Alamosa Carp
Arkansas R.
John Martin Res. Carp

Channel catfish

19693

<0,10

1.69

0.10
<0.10

0.10

Finh

1970

3.70

0.09
0.15

wn®

1.35

MONS

19728

<0.10
0.16

hk
Lid
k%

L
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Table 2.1-6 (cont.)

Waterway/
State Station Location Species
cr . Connect feut R,
Windsor Locks Yellow perch
I St. Jdohn's R,
We daka Channel catfish
Largemouth bass
$t. Lucie Canal
iIndiantown Channel catfish
Largemouth bass
Suwanee R.
0ld Town Largemouth bass
Apalachicola R.
Jim Woodruff Dam Channel catfish
Largemouth baas
Carp
GA Savannah R.
Savannah Largemouth bass
Channel catfish
Carp
Altamaha R,
Do tortown Largemouth bass
mn Bear R,
Preston Carp
Yellow perch
Salmon R,
Riggins Carp
Snake R.
Lewiston Carp
1L Ohio R.
Metropolis Carp
Channel catfish
Illinois R.
Beardstown Carp
IN Wabash R.
New Harmony Carp
Channel catfish
IA Des Moines R.

Keosauqua

Mississippi R.
Guttenberg

Carp
Channel catfish
Largemouth bass

Carp
Largemouth bass

19698

3.40

0.69
<0.10
<0.10

1.18

0.58

11.3

0.54

1.41

19702
2.45

0.18
0.37

1971% 1972°
L7.1 b.6
0.07 N.D.
0.28 N.D.
0.09 N.D
0.08 N.D.
0.5 0.35
0.62
0.12 2.5
N.D.
0.14 0.64
2,30
0.12
0.27 1.20
0.82 1.9
0.42 1.0
0.06
0.65 0.11
3.16 7.1
6.07 5.7
0.64 2.1
1,13 1.6
3.95 3.3
0.16 1.33
0.86 1.60
N.D
1.21 1.0
1.11 1.25
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state

M)

M1

MN

MO

Wnterway/

Statlon location

Knnwnan R,
flonuer Springs

Mississippi R.
Luling .

Red R.
Alexandria

Penobscot R.
01d Town
Kennebec R.
Hinckley

Susquehanna R.
Conowinge

PoLomac K,
Little Falls

Merrimac R.
Lowell

L. Huron
Bay Port

Red R. (north)
Noyes

Yazoo R.
Redwood

Mississippi R.
Cape Girardeau

Missouri R.
Hermann

Table 2.1-6 (cont.)

specien

tarp
Channel catfish

Carp

Channel catfish
Channel catfish
Carp

Yellow perch
Yellow perch
Carp

Channel cactinh
Yellow perch
Carp

Channel catfish
Largemouth basa

Yallow parch

Carp
Channel catfish
Yellow perch

Channel catfish

Carp
Channal catfish

Carp
Largemouth bass

Carp
Channal catfish

0.46
0.66

0.69
1.21
L
1.04

1.04

0.33
0.23
2.6

.77
2.39

0.63

0.30
0.15

oo
o £
v

1.89
3.20

7.6

0.36
0.20

- -
€ v e

9.5

0.49

0.17

2.42

~NN
o®
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State

MT

NE

NV

NJ

NY

NC

Waterway/

Station Location

Big Horn R.
Hardin

Yellowatone R.
Sidney

Missouri R.
Nebraska City

North Platte R.
L. McConaughy

South Platte R.
Brule

Platte R,
Louisville

Colorado R.
L. Mead

Truckee R.
Fernley

Raritan R.
Highland Park

Rio Grande
Elephant Butte Res

Hudson R.
Poughkeepsie
St. Lawrence R.
Massena

L. Ontario
Port Ontario

Roanoke R.
Roanoke Rapids

Cape Fear R.
Elizabethtown

Table 2.1-6 (cont.)

Species

Carp
Channel catfish

Channel catfish
Carp
Carp

Channel catfish

Carp
Channel catfish

Carp
Carp

Channel catfish

Carp
Largemouth bass
Channel catfish
Carp
Largemouth bass

Largemouth bass
Carp

Channel catfigh
Largemouth bass
Largemouth bass
Yellow perch
Yellow perch
Largemouth base
Carp

Channel catfish

Largemouth bass

0.54
<0.10

4.82

0.10

3.3

wn®
0.05 N.D.
0.10
0.53 .67
0.50
0.06 N.D.
0.09 N.D.
0.22 1.15
0.23 1.50
0.43 4.30
1.68 N.D.
0.09 0.26
0.13 0.76
1.21 1.8
0.42 2.1
4.9
0.52 0.92
0.30 1.54
34.5 13.0
2.12 3.15
7.34 6.2
0.37 1.40
0.65
0.81 3.90
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OK

OR

PA

sC

Waterway/
Station Location

Table 2.1-6 (cont.)

Species

Missouri R.
Garrison Dam

Ohio R.
Marietta

Ohlo R,
Cincinnat |

Verdigris R.
Oologah

Canadian R.
Eufaula

White R.
DeValls Bluff

Red R.
Lake Texoma

Arkansas R.
Keyatone Res.

Willamette R.
Oregon City

Columbia R.
Bonneville
Rogue R.
Gold Ray Dam

L. Erie
Erie
Allegheny R.
Natrona

Pee Dee R.
Dongola
Cooper R.
Summerton

Carp

Carp
Channel catfish
Largemouth base
Carp
Channel catfish
Carp
Largemouth bass
Carp
Largemouth bass
Channel catfish

Carp
Channel catfish

Carp
lL.argemouth bass

Carp

Largemouth baas
Channel catfish

Carp

Channel catfish
Carp

Carp

Largemouth bass
Yellow perch

Carp

Largemouth bass

Carp
Largemouth bass

19692

0.10

8.07

<0.10

1970%
0.08

4.82
11.85

24,5

1.25

5.20
14,5
22.65

0.19

-
o
~
~n
L]

|
|

1.65

4.0

053475
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X

ur

VA

WA

Waterway/
Station Location

James R.
Olivet

Gumbes tand K.
Clankav il e

Tennenes R,
Savannah

Miasissippi R.
Memphis

Pecos R.
Red Bluff Lake

Brazos R.
Richmond
Colorado R.
Wharton

Nueeen R,
Mt hin

Rio Grande
Brownsville

Utah Lake
Provo
Green R.
Vernal

L. Champlain
Burlington
James R.
Richmond
Snake R.

Ice Harbor

Yakima R.
Granger

Columbua R,
Pasco

Table 2.1-6 (comt.)

Species

Carp
Channel catfish

Carp
Largemouth basu
Carp
Channel catfish
Largemouth bass
Carp
Channel catfish
Channel catfish
Largemouth bass

Channel catfish

Channel catfish
Carp

Channel catfinh
fargemouth bass

Channel catfish

Carp
Carp
Channel catfish

Yellow perch

Channel catfish
Largemouth

Channel catfish
Carp

Carp
Largemouth bass

Carp

19692

0.0%
0.05

0.40

0.18

0.09

0.10

0.78

0.79
0.34

19712 19729
0,65 .D.
0.20 1.20
.69 1h.0
1.19 5.0
0,33 4.65
3.18
0.63 11.0
1.22 10.0
5.4
0.19 0.60
0.5
0.38 1.1
N.D.
3.62 7.70
0.10 Lid
0.6 >
0.22 w
0.74 1.20
0.44
0.33
0.62 1.3
0.19
0.22 1.70
0.19 1.4
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Table 2.1-6 (cont.)

Waterway/
State Station Location Species 1969 1970
wv Kanawha R.

Winfield Carp 0.31 1.25
wi L. Michigan

Sheboygan Yellow perch 7.42

Wisconsin R.

Woodman Carp 1.15

Channel catfish 0.17

*% - PCR-1ike compound present
N.D. - Not Detectable

i estimated PCB levels
h. total of Aroclors 1242, 1254 and 1260

SOURCES:
1969 Data - Henderson, C., A. Inglis and W.L. Johnson, Pesticides
Monitoring Journal, 5, 1-11 (1971).

1970-1973 Data - National Fish and Wildlife Monitoring Program,
Results of Freshwater Fish Monitoring 1970-1973,
U.S. Fish and Wildlife Service, U.S. Department of
Interior, Washington, DC (unpublished).

1971 1972
0.61 12.90
11.45 6.3
1.44

1.1

MONS 053477
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Year

1969
1970 -
1971
1972
1973

SOURCES :

Totn)

147
393
587
401
400

National Pesticide Monitoring Program

Table 2.1-7
Summary of PCB Residues Detected in Fish from 1969-1973

N‘l‘l“h’ Realduen

No.

147
390
581
k38 )
202

Numher of Componites

100
99
99
78
51

With Remtdaen ‘Above b A“m

No.

89
239
284
215
160

4

61
61
48
34
40

Ronge (mm)

0.10-14.8
0.03-24.8
0.02-41.0
<0.05-30.0
<0.01-25.0

1969 - Henderson, C., A. Inglis and W.L. Johnson, Pesticides

Monitoring Journal, 5, 1-11 (1971).

1970~1973 Data - National Fish and Wi{ldlLfe Monitoring Progrum, Rewults
of Frenhwater Fish Monitoring 1970-1973, U.S, Flah and
Wildiife Service, U.$. Department of lnterlor,

Washington, DC (unpublished).
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2.1.6 Birds

Twe of the three elemente of the National Fish and Wildlife
Monitoring Program mentioned in the previous section are: wallards
snd black ducks; starlings.

PCB's have been found in all of the starling samples taken in
1970, 1972 and 1974. The level of residuss sppears to be declining
over this period with national arithmetic means of 0.65 ppm, 0.43 ppm
and 0.12 ppm for the three years respectively’.

Results of sampling of mallards in 1970 and 1972° are shown
by flyway on Figure 2.1-3. Residues are highest in the Atlantic
flyways, with average concentrations more than double that of any
other fiyway and more then 10 times greater in some cases. Ssmples
of black ducks were also taken in the Atlantic flyways in 1969 and
1972 and the mean PCB concentration was constant at 1.36 ppm.

In the 1969 mallard study‘ not only did mallards from the Atlantic
flywny show the greateat average PCB concentration, but with the
exception of Maryland all of the states in the Atlantic flyway had
averages exceeding 0.5 ppm with the highest residues from New Hampshire
southward through Delaware. In the Mississippi flyway, residue
levels were highest in states bordering the Great Lakes, generally
diminishing as sampling moved southward.
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2.2 Data from Localized Monitoring Efforts - Lakes

Figure 2.2-1 ia provided in order to display the relationship of the
different lakes in the Great Lakes region as discusmed In 2,2.1 - 2.2.5.

2.2.1 Lake Ontario

Lake Ontario is one of the lesser studied Great Lakes for PCB'as. A
thorough study of chlorinated hydrocarbons in the Lake Ontario ecosystem
was performed in 1972 by Haile, Veith, Lee and loyle.‘ Samples of
various media were taken from 19 different locations in Lake Ontario
during the summer of 1972, as indicated in Figure 2.2-2, and significant
concentrations of PCBs were reported in all media. Findings for water,
sediment and net plankton are susmarized in Table 2.2-1., Other than the
south shore areas off Oswego (77 ppt) and the north of the Niagara River
(97 ppt), the PCB content of the Lake Ontario water appears relatively
uniform in the range of 35 to 56 ppt, with an average of 45 ppt.

PCB concentrations in sediments around the south shore areas off the
mouths of the Welland Canal and Niagara River and off Oswego averaged
more than twice the concentrations found at the four other sites (means
of 184 ppb vs. 72 ppb). This led the authors to conclude that the
Ningara and Oswego Rivers may be important sources of PCB associated
with settleable particulates. Plankton samples were not taken at the
south shore sites; lake wide levels averaged 7.2 ppm.

Fish samples selected in the same study found mean PCB concentra-
tions on a whole fish basis in smelt (2.65 ppm) similar to those re-
ported in Lake Michigan smelt. Mean PCB levels in alewives (2.35 ppm)
were lower than values reported for Lake Michigan alewives (4.6 ppm).
Bottom feeding slimy sculpin, which are less migratory than the latter
two species, exhibited greater station to station variability in PCB
levels, with a lake wide average of 4.63 ppm. Average concentrations in
Cladophora were 315 ppb and for benthic fauna were 471 ppb. Samples
were not taken consistently across wmedia at stations and the results
suffer sccordingly, but the authors do draw one of the few estimates of
accunulation factors for chlorinated hydrocarbons. They estimate re-
lative concentrations as 1; 2500; 10,000; 150,000; and 300,000 for
water, sediment, benthos, net plankton and fish, respectively.

Kaiser'® shows PCB levels in two 1973 fish samples from northern
Lake Ontario as 5.99 ppm (total PCB, fat, northern longnose gar) and
2.38 ppm (total postanal fins, northern pike), magnitudes considered
comparable to those of other fishes from Lake Ontario.
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SOURCE:

Haile, C.L., G,D. Veith, G.F, Lee and W.C, Boyle, Chloriuated

S

49
35

Y7
44
45

hy

P

)

Summer 1972

Soddmant Net flanktcon
Sppb dry) _Sppm dry)
3.4
10.6
205
155
80
43 7.6
3.6
79
84
1).8
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6.0

Rydrocarbons in the lLake Ontario Ecosystem (IFYGL), EPA
EFA 660/3-75-022 (1975)

Report.
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2.2.2 Lake Erie

Several studies of PCB concentrativns in fish samples from
Lake Erie are summarized in Table 2.2-2. Levels are generally
lower than those reported from lake Michigan and Lake Superior, but
are inconclusive other than demonsrtrating the presence of FCB's In
the lake water. Water weasuremencs in tributaries to Lake Erie’
including the Rouge river, which 1s tributary to the Detroit Riv.r
are in Table 2.2-3, the Raisin and Rouge Rivers show relatively
high levels of concentration when contrasted to the concentration
levels in fish in the precedivy table,
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Table 2.2-2

Mean PCB Levels in Fish, Lzke Erie
(ppm, whole fish;

| i Spectes 1970 1972" 1973¢
Carp 2.0 9.3
Catfish 4ok
Drum 1.1 0.9
Yellow Perch 0.8 0.25 Trace
Salmon 2.1
Walleye 0.5
White Bass 2.1 107 2.5
&) Sma b Tmouth Biss 0.71
sourcks:  “ tcarr, R.L., C.E. Finsterwalder and M.J. Schibl, Peaticiden

Monitoring Journai, 6, 23-26 (1972).

b Kelso, J.R.M. a:mi R. Frank, Transaciicns American Fisheriles
Society, U3, % -521 (1974).

€ 1973 Great Lakes Environmental Contaminant Survey - Data
Summary and Analysis, Bureau of Consumer Protection,
Michigan (1973).

Table 2.2-3

PCB Concentrations in Michigan Tributaries
to Lake Erie in 1971-72 and June 1973 in
prb as Aroclor 1254

! iver Mean PCB Concentration Range (1971-72) 1973

|
Raisin 0.210 <0.068-0.500 <0.010
Huron 0.012 <0,0L0-G.019 <0.010

{ Rouge 0.470 0.058-1.600 0.460%
Detroit 0.020 < 0.010-0.053 <0.010

* Aroclor 1242

SOURCE: Hesse, J.L., Status Report on Polychlorobiphenyls in iichigan
1 Waters, Michigan Water Resources Commission, June 1973.
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2.2.3 Lake Superior

The renults of several availoble ish 9tuwdlen are presented in

Tabile 2,2-4 (or difTevent apeclen of tiah.  lake trout are o the
higheat trophle lavel within the lake and blobogtenl acouwmidiat ton ahould
resull In Lhis wpaecien ponsessing vome ol the hlghest concenteat fonn ol
rest e,

The study by Velth and Glass', summarized in the table, dre
samples from three areas in the western portion of the lake. There was
variability in the levels of PCB's in fish caught in different areas,
but no conclusions are drawn in rhe study. Samples from the Apostle
Island region (Wisconsin) had higher mean concentrations for all species
than thoge from the other two regions (Minnesota). Parejko and John-
ston'" note that the biphenyls containing lower percent concentrations
of chlorine predominated in the sanple, The latter study involved tests
for correlation between factors of age, sex, geographical location and
concentration level; surpririnciy, no significant corrclations were
discovered.

The geographic dist)ibution of lake trout samples from the 1972~
1974 Great Lakes Environwenta! Contaminant Survey® s detalled in Table
2.2-%  As regards recent screening of fish agalnst the FDA guldedIne,
Kiolnert'” reports that of 64 1 iah samples collected Tn The nearahore
watern durfog 1974, none exceeded the o ppm o puldel fne and only two
exceeded o level of L ppm.
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Specles

Burbot
Chubs
Herring
lake Trout

lLoug=-Nose Sucker

Smelt
Whitefish

SOURCES:

Table 2.2-4

Mean PCB Levels in Fish, Lake Superior
(ppm, whole fish)

1971° 1972° 1973 1974°
0.7 1.4;‘
0.9 1.(;4
2.0 18" J
7.08 0.8 1.3'\‘ 2.64 1%
0.9
0.3 ""‘I"
0.3"

Veith, G.D. and (.%, Glass, PCBs and DDT in Fish from
Western Luke Superior, U.S. EPA National Water Quality
Lab., Dulutn, Minnesota (1974).

1973 Great Lakes Environmental Contaminant Survey - Data
Summary and Analysis, Bureau of Consumer Protection,
Michigan (1973). .

Pare)ko, R. and R. Johnston, Uptake ol Toxic Water

Pollutants, (PCB) by Lake Trout. Project Completlon
Report, U.S. Dept. of the Interior, Office of Water
Resources Rescarch, Contract 14-01-0001-3522 (1973).

Willtord, W.A., Contaminants in Upper (reat Lakes Fishes,
Presented at Great Lakes Fishery Commission, Upper Great
Lakes Committee Meetings, Milwaukee, Wisconsin, March
1975.

Hesse, J.,L., PCB Situation in Great Lake Fish, Report to
Michigan Water Resources Commission, April 17, 1975.

MONS 053489



Lean Varlety

1972
1973
1974

MS 1x%

1972
1973
1974

1972
1973
1974

MS 3

1972
1973
1974
MS 5 1972
1973
1974
MS 6 1972
1973
1974

Table 2.2-5

Mean PCL Levels in Take Trowtl
from Lake Superlor (ppm)

am

2.4 (h)*

0.5 (3)

1.6 (12)
0.6 (3)

0.9 (3
2.2 (8)

Fat or Siscowet Variety

MS 1 1974
Ms 2 1974
MS 3 1974
MS 4 1974

0.5 (3)
2.5 (5)
4.4 (6)
12.7 (2)

17-20"

2.9 (1)

1.8 (3)

1.9 (D
0.1 (2)

1.0 (&)
0.5 (2)

1.2 (3
1.8 (2)

1.0 (3)
0.4 (2)

20-04"

5.6 (3)
3.4 (3)
1.2 (3)
2.2 (6)
4.5 (8)
0.4 (9)
46 ()
2,0 (6)
0.7 (4)
3.3 (6)
1.2 (1)
1.4 (4)
1.4 (3)
1.5 (3)
2.8 (7)
1.9 (4)
11.3 (6)
7.4 (7)

39

*Concentrations in parts per million (ppm) in fillet; wet weight.
Number of samples in parentheses ( ).

**Refers to geographic area in Figure 2.2-1.

SOURCE:

Hesse, J.L., Contaminants in Great Lakes Fish, Staff Report,

Michigan Water Resources Commission, Department of Natural
Resources, (1975).
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2.2.4 Llake Michigan

Lake Michigsn is the most heavily studied of the Great Lukes,
It has been established that the take contalns the highest concentrat foun
of agricultural pesticides due, {n part, to the large useage in the
watershed relative to the Tlushing period for the take and to the
relatively low blomasa density. There were scizures ol lake Michigan
fish by the FDA during 1975. Samples from a shipment of lake Michigan
Chinook and Coho Salmon in May 1975 were found to exceed the 5 pp,
guideline.2 PCB levels in these fish ranged from 7.6-10.9 ppm. Hzss:
reports a February 1975 seizure of large, surplus salmon exceeding the
FDA guideline. In May 1975% a seizure of chubs resulted in analysis
which showed that concentrations did not exceed the guideline. Such
activities, however, have dramatized the hazards to both the lake and
its fishing industry. In June, 1975, the Secretary of the State of
Wisconsin Department of Natural Resources, based on evidence indicating
that most large trout and salmon contain PCB's at levels exceeding the 5
ppm tolerance level, concluded that most fish over 24 inches in length
appear to have excessive levels.

7

To provide a broad historical perspective, data from several
studies of Lake Michigan fish are assembled in Table 2.2-6. The question
of trend in the levels of fish contamination hss been addressed by
both Hesse® and Willford?', referring specifically to the data of
Table 2.2-7, Both conclude that the situation has generally remained
static since 1972. Statistical analyses show no significant differcnces
in the levela of the three species over the three year period 1972-1974.
Data from the Great Lakes Environmental Contaminant Survey for this
period for lake trout is detailed, by sampling area, in Table 2.2-8.

The sample sizes are generally small and, while not allowing for
rigorous statistical analysis, document the presence of a widespread
PCB problem in lake trout of larger sizes and an intensification of

the problem in southern Lake Michigan. The general conclusions that
larger fish such as brown, lake and rainbow trout and chinook and

coho salmon contain PCB residues at levels exceeding the FDA guideline,
that concentrations increase with the percentage of fat and the size
of the fish, and that levels found in'the southern portion of the

lake exceed those in the northern portion are supported by various
studies?®.

The results of some earlier (1971-72) fish sampling undertaken
by the Illinois EPA® found PCB levels in the odible portion of five
apecies (yellow perch, chub, carp, coho salmon and alewife) generally
below the 5 ppm tolerance limit. This is in apparent contradiction
to the later studies discussed in the preceding paragraph ~ especially
since the Illinois samples came from the southern portion of the
lske. Data from this study 1s included in Table 2.2-6. There are,
of course, many variables which impact on the interpretation of data
from fish sampling lipid content, fish size and age, season of capture,
location, etc. Thus, mean readings may not be truly representative
although this atatistic is commonly used to provide broad summarization
of an abundance of data.
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Measurements taken on Lake Michigan open watcrs and sediment
tend to show results which are consistent with reported sediment data
from other sections of the country (sece section 2.1.3), and somewhat
higher readings for concentrations in whole water. The Illinois EPA
has found tributary sediments with higher concentrations than those
from open wseters (1971): averages of 23,06 ppb as Aroclor 1242 and
14.66 ppb Aroclor 1254 for the former contrasted with 95.77 ppb
Aroclor 1242 and 32.27 ppb Aroclor 1254 for the latter“. Whole
water concentrations in tributaries analyzed as Aroclor 1242 or 1254
ranged from 0.1 to 4.0 ppb during the period 1971-1974%. PCB
concentrations measured by the Illinois State Board of Health in
tributaries to Lake Michigan during 1973-1974 ranged from 0.01 to 0.09 ppb.

The Milwaukee River, a Wisconsin tributary to Lake Michigan
vas sampled in August 1969 for PCB's?’; concentrations of Aroclors 1260
and 1242 were in the ranges trace to 0.26 ppb and trace to 2.07 ppb,
respectively. The high Aroclor 1242 reading was validated by a repeat
measurement (of 2.80 ppb in February 1970) and attributed to combhined
wewer outfalls and contaminated industrial coollng waters. Estimates
of PCH concentrations in sewage treatment plant cff(luents in March,
1970, ranged from 0.04 ppb to 0.25 ppb, but the effluent from a chemical
plant had a concentration of 2.50 ppb. This led the authors to conclude
that PCB's were discharged to natural waters through municipal and
industrial wastes and that PCB's in such large ecosystems as Lake
Michigan have resulted in part, through water transport from metro-~
politan areas. This certainly is true; unfortunately no follow-up
studies were performed to estimate the effect of both controls and
increased attention to the PCB problem.

With the exception of a contamination problem in the Kalamazoo
River, most PCB measurements in Lake Michigan tributaries within the
state of Michigan are at levels in whole water of less than 0.1 ppb.
Data showing levels identified in 1971-1972 are in Table 2,2-9.

The Kalamazoo River was the subject of studies in both 1971 and 1972°.
Concentration levels were higher downstream from Battle Creek, and
some sources of contamination were identified.

Fifty four fish samples were collected from 15 stream sections
on the Kalamazoo River in July 1971". Measurable concentrations were
found in nearly all fish samples tested with concentrations ranging
from less than 0.01 to 109.9 ppm in edible portions of fish on a
wet weight basis. Those fish from the north and south branches and
the main stream of the river down to Battle Creek had low concentrations
ranging from 0,01 to 0.33 ppm. Downstream from the Battle Creek
wastewater treatment plant the levels in fish increased ranging from
0.82 to 18.75 ppm and remained high downstream with levels below
Kalamazoo ranging from 1.35 to 109.9 ppm“.

Settleable solids were only sampled at eight stations in 1971
with levels identified ranging from 0.0l to 0.422 ppm“. The levels
in the mainstream were 10 to 20 times higher than those in the north
and south branches and gradually increased downstream. The sample
from the Battle Creek River had the highest concentration in the
watershed indicating that the tributary contributes significantly
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to the total problems in the mainstream.

Since the Kalamezoo River (s the moat polluted fnput to lake
Michigan further sampling to ident 1fy posaible sources of PCB losn
1o the covironment wan conducted fn the vietnfty of the Clty ot
Knlmmnvoo 1o 1972'". PCB concentrat lonk from the dinchirpe of weveeal
Indgutrien and o wantewater treatmuent plant were below the limit
of detectability. . However, Portage Creek, which receives effluents
from several industries including two paper mills, had 0.47 ppb of
Aroclor 1242. Settleable solids that were collected showed concei:~
trations ranging from 0.23 to 2.63 ppm at eight of the ten stations.
The two stations that did not have significant concentrations were
upstrean from ths paper mill ponds. Sediment core samples taken
from the Bryant paper mill ponds had concentrations up to 368.7 ppm
as deep as six to eight inches.®

Further data collected in the spring of 1973 on settleable solids
are presented in Table 2.2-10 demonstrating considerable sensitivity
of messurements to sampling intervals. The levels detected in 1975
were slso generally higher for the Kalamazoo River than were detected
in 1971.
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Table 2.2-6
Mean PCB Levels in Lake Michigan Fish
(ppm, whole fish)

Species wn® 19720 1973 1974°
Alevife 2.84%, 4.6 2.4
Brown Trout 7.3
Carp 2.04%, 4.2 3.9
Chub 2.85%, 6.0 7.0, 2.83% 4.48
Chinook Salmon 11.4 12.4 6.4
Coho Salmon 1.68%, 11.5  11.2, 10.93* 4.9, 12.17%*  10.45
Lake Trout 13.53%, 15.5 7.4, 12.86®  18.93¢ 22,91
Perch 5.8 0.4
Rainbow Trout 9.3
Red Sucker 3.0
Smelt 2,7 1.6
White Sucker 3.9
" Whitefish 3.0 0.7 0.9
Menominee 1.1 1.0
Suckers 1.0 0.45
Steelhead 6.0
Bloater Chubs 5.66% 5.24% 5.57
Yellow Perch 0.22* 0.3% 0.4
SOURCES::

8U.8., EPA, Pesticide Monitoring Programs: Lake Michigan and Tributaries
in Illinois, EPA 600/3-74-002.

byaith, G.D., Chlorinated Hydrocarbons in Fish from Lake Michigan,
Universicy of Wisconsin, Madison, Wisconsin, unpublished report on
EPA Project 16020 PBE, (1973).

cU.S. EPA, An Evaluation of DDT and Dieldrin in Lake Michigan, EPA-
R3-72-003, (1972).

‘Hun, J.L., Statue Report om Polychlorobiphenyls in Michigan Waters,
Michigan Water Resourcee Commiesion, (June 1973).

Sjiremer, K.E., State of Concerns of the Lake Michigan Toxic Substances
Committee Related to Polychlorinated Biphenyls (draft) U.5.EPA, (1975).

£1973 Great Lakes Environmental Contaminant Survey~Data Summary and Analysis,
Bureau of Consumer Protection, Michigan, (1973).
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Table 2.2-7
Concentrations of PCBs in fall collections of Lake Michigan
Bloaters and Laks Trout off Saugatuck, Michigan, and
Coho Salmon from between Ludington and Frankfort, Michigan

Average Totn Ihl'(rllu

Speclen and Year  Number of Fish longeh (mm)  (ppm)

Blouters

1972 v 120°¢ 255 5.66 (0.95)
. 1973 160°¢ 250 . 5.24 (0.37)

1974 110° 257 5.57 (0.31)

Coho salmon

1972 10 693 10.93 (2.12)

1973 29 620 12.17 (0.77)

1974 30 665 10.45 (0.92)

lake trout

1972 9 648 12.86 (4.75)

1973 30 602 18.93 (2.08)

1974 30 616 22,91 (3.73)

Spnalysis performed by Great Lakes Fighery Laboratory.

bConctntutionl in whole fish, wet weight with 951 confidence
interval in parentheses.

Ccomposite ssmples, 10 fish per sample.

SOURCE: Bremer, K.E., State of Concerns of the Lake Michigan Toxic
Substances Committee Related to Polychlorinated Biphenyls
(drafc) U.S. EPA, (1975).

MONS 053495



MM 144 1972
1973
1974

MM 2 1972
1973
1974

MM ] 1972
1973
1974

MM 4 1972
1972
1974

M5 1972
1973
1974

MM 6 1972
1973
1974

M7 1972
1973
1974

M8 1972
1973
1974

#Concentrations in parts per million (ppm) in fillet; wet weight.
Number of samples in parentheaes (

Table 2.2-8

<17"

2.2 ()
0.7 (1)

2.6 (3)

2.6 (2)
1.0 (3

2.4 Q1)

119
2.7 (2)

2.4 (9)

5.1 (6)

Mean PCB Levels in Lake Trout
from Lake Michigen (ppm)

17-20"

3.6 (2)
1.6 (2)

2.4 ()

18 ()
31 ()

6.4 (1)
2.5 (16)

5.8 (2)
8.2 (3)

##Refer to geographic area in Figure 2,2-1.

SOURCE: Hesse, J.L., Contaminants in Great Lakes Fish, Staff Report,

20-25"

5.8 Q)
7.5 (6)

7.1 @)
5.6 (11)

6.4 (1)
10.1 (&)

4%

>28§"

1.1 (D)
10.6 (3)

6.5 (3)
8.5 (3)

7:;-(2)
9.6 (6)

4.1 (1)
11.0 (3)
9.6 (18)

7.3 (3)
11.2 (3)
11.9 (2)

12.4 (3)
12.6 (4)

Michigan Water Resources Commission, Dept. of Natural Resources

(1973).
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River
St. Joseph
Kalamazoo
Grand
Muskegon
Manistee
Boardman

Elk

Lake Michigan Basin, 1971-72 and 1973

' Table 2.2-9
Mean PCB Concentrations in Michigan Tributaries to the

(ppb as Aroclor 1254)

1972-72

Average
0.013

0.065
0.041
0.010
0.014
0.017

0.012

Range
<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

1973
<0.010
0.040
0.03
<0.010
0.037
0.018

<0.010

SOURCE: Hesse, J.L., Status Report on Polychlorobiphenyls in Michigan
Waters, Michigan Water Resources Commission, (June 1973).
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Table 2.2-10 - :
Concentrations of PCB's (polychlorinated bipheuyls) fn the settleable solids collected from the mouths
of the Crand, Kalsmazoo and St. Joseph Rivers; Spring 1973, for comparison of variable sampling periods.
Concentrations in ppm on an oven-dry basis.

Sample Sample Dates .
iver Type® 3/21 3/23 3/30 &/2 4/& 4/6 &/9 &/11 &/13 4&/20 4&/27 &/30 5/2 5/4 5/11 DNeans
rand . 3x 3.24 1.6* 0.95 1.0 <0.1 0.93 1.58 0.83 3.5 0.53 1.43
Weekly 1.25 0.9 1.1 1.0 0.55 0.74 0.80 0.77 0.89
Biwveekly ) 0.85 0.73 0.50 0.60 0.67
Monthly 1.41 0.50 0.96
Mean = 0.99
alamazoo x 6.7 27.5 2.08 <0.1 2.52 1.33 3.20 <0.1 3.11 3.50 3.75 4.72
Weekly 6.83 3.0 3.54 3.77 3.09 2.98 2.88 4.87 3.87
Biweekly 3.77 2.54 2.64 2.50 2.86
Monthly 2.11 3.14 2.63
Mean = 3.52
it. Joseph 3x 0.63 0.82 0.73
Weekly 2,13 0.68 0.95 0.83 1.21 1.16
Biweekly 0.85 0.75 0.95 1.24
Moathly - 0.67 0.83 0.75
Mean = 0.97

13K = Sample collected Mon, Wed. and Friday
sConcentration based upon a 1:1 ratio of Aroclor 1242 and 1251.
All other concentrations calculated as Aroclor 1242.

SOURCE: Monitoring for Polychlorinated Biphenyls in the Aquatic Buvironment, Michigan Water Resources Commission, (May 197
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2,2.5 Lake Huron

leveln of PCB's In fish samples from Lake lmron ave detabled
In table 2,2=-11 (rom arcas as tadicatod in Vigere 2,00,
Tiwe Saginuw Bay nrea, designated an Mi=4 on the map, has beon the
object of detntlced annlywin, and significant concent rat lons have been
detected.  Water measurcments in tributaries to lake Hurom, incloding
the Saginaw Bay srea, are in Table 2.2-12. Concentrations in fish
teken from the Saginaw River in 1971 were ss high as 165 ppm as showm
in Table 2.2-13. The waste water treatment plant on the Saginaw
Rivar is the Bay City facility. During 1971, this plant had an averag.
affluent concentration of 120 ppb with a high of 340 ppb.

Aftar control measures were initiated by some industrial sourcas
in October 1972, there was a sharp drop in PCB levels at tha mouth
of the river. Levels measured in 1972 ranged from <0.020 to 0.640 ppb
and in 1973 from <0,100 to 0.200 ppb. This is one of the notevotth
examples of controls effecting a marked change in PCB contamination’,
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Bpeclon

Brown Trout
Catfish
Manomines
Yellow Perch
Salmon .
Walleya
Smelt
Whitefish

*Refer to geographic area in Pigure 2.2-1

Table 2.2-11
Mean PCB levela, Whole Finh
in lLake Huron (ppm)

49
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GOURCE: 1973 Great Lakes Environmental Contaminant Survey - Dats
Susmary snd Analysis, Bureau of Consumer Protection, Michigan
(1973).
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Teble 2,2-12

Mean PCB Concentrations in Michigan Tributaries
to Lake Huron in 1971-72 and 1973
(ppb as Aroclor 1254)

1971-72

River Average
hglnu 1.100
Cess a 0.014
Flint a 0.078
Shiavassees . 0.029
Tittabavassee 0,140
Au Sable <0.010
Thunder Bay 0.023
Cheboygan 0.032

®rributeries to Saginaw River

Baroclor 1242

Range : 1973

0.450-2.900 0.210
<0.010-0.048 <0.010

0.010-0.150 <0.010
<0.010-0.073 <0.010
<0.022-0.230 <0.010
<0.010-0.010 0.013
<0.010-0.037 <0.010
<0.010-0.053 <0.010

SOURCE: Hesss, J.L., Status Report on Polychlorobiphenyls in Michigen
Waters, Michigan Water Resourcss Commission, (June 1973).
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Table 2.2-13
Concentrations of polychlorinated biphenyls (PCB's)
in Fish from Saginaw River, December 7, 1971
(ppm; wet weight)

PCB's based
Percent upon 1242

Species Location Length fat __ standard
Perch Karn Weadock Discharge Channel 9.0 1.3 16.3
Carp " * » " 21.0 0.9 8.8
Catfiah " " " " 8.0 7.0 37.1
Catfish " " " " 7.5 4.9 47.9
Carp U.S. Coest Guard Station 23.0 - 48.0
Carp " " " " 24.0 10.5 20.4
Carp " " " " 20.0 6.5 15.5
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* " " " " 6.0 15.3 32.5
Gizzard Shadx " " " " 4.5 15.0 161.9
Gizzard Shad* " " " " 5.0 17.0 77.0
Gizzard Shad* Zilwaukee Bridge 4.5 15.7 26.1
Gizzard Shad* " " 5.0 9.6 52.0
Gizzard Shad* " " 5.0 7 10.4

*Concentration based upon analysis of whole fish. All others based
upon edible portion only. .

SOURCE: Hesse, J.L., Status Report on Polychlorobiphenyls in Michigan
Waters, Michigan Water Resources Commission, (June 1973),
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2,2,6 Cayuga Lake

In October 1970 lake trout were collected from Cayuga lLake in
Ithaca, New York. Since these fish are marked each year when they
are stocked in the lake their ages were accurately known. Table
2.2-14 shows the residues of PCB'e identified along with the age,
length, weight and sax of each fish. The peak heights of individual
PCB isomers did not vary with the age of the fish indiceting that
thera is no sslective metasboliem or storage of specific PCB isowers
as the fish matures. However, tha concentration of total PCB's does
increase progressively with maturity. The variation in PCB comcen-
trations among individual 11 or 12 yesr old fish may be due to differences
among foraging, metabolic and axcretary capabilities of the older fish.'
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Table 2.2-14

Residues of PCB's in Cayuga Lake Trout as a function
of maturity; §, juvenile.

Age Length Weight
(years) Sex (cm) (g)
I J

1 J

1 J

1 J

2 J 27.7 181
2 J 28.7 226
2 J 33.5 407
3 J 44.5 815
3 J 4.5 725
3 J 41.1 770
4 J 53.8 1310
4 J 50.3 1160
4 J §5.1 1359
5 M 61.0 2030
6 M 63.5 2440
6 M 66.4 2850
6 F 68.3 2310
7 M . 63,5 2260
7 M 68.9 3300
7 59.7 1990
8 F 75.2 3390
8 M 71.6 2805
8 F 69.0 3300
9 P 1.2 3390
11 M 80.3 4200
12 M 71.6 2535
12 M 75.5 3120
12 F 70.6 3440
SOURCE:
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Bache, C.A., F.W. Sarum, W.D. Youngs and D.J. Lisk, Science,

177, 1191-1192, (1972).
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wvere as follows:

Site Spectes

Near Northern

border Channel Catfish
Largemouth bass
Walleye

i

Near Southern

border Channel Catfish
Largemouth bass
Walleye

; . 2.3.1 Iowa - Mississivpi River

Date

Collected Pish

06~04-71
05-20~71
04-16-71

04-16-71
04-15-71
04-13-71

! 2.3 Data ffo‘ Localized Monitoring Efforte - Rivers

. . Monitoring Iowa rivers for pesticidss concentrations over a period
of ycars indicated that chlorinated hydrocarbon ineecticidas umed in
row crop agriculture were being carried into the rivers by soil ercsion.

. .. Since fish are excellent biological compositors, messurement of trace

' elements in their tissues can give a picture of the relative pullution

of a river. Therefore a study of the pesticide levels in the eggs of
some fish from locations in Iowa was undertaken in the spring of 1971.7

Two of the eites had measureble amounts of polychlorinated biphenyls.
The PCB's detected match Aroclor 1254,
in the roe removed from the fish from these sites on the Mississippi

The concentrations identified

Length of PCB Concentration in
15 grams of roe (ppm)

& W -
o o .
NN W

»weo
e WO O

.
.

The levels of PCB's found in the same spacies from the two lo-
cations are approximately the same indicating that the major source of
these industrial chemicals is upstream from both of these sites.

wONS 053507



57

2.3.2 Nav York - ﬁudnon River

The Hudson River in New York State provides an interesting ecosystem
in which to study PCB's, primarily becauss it is the receiving water
for effluents from two plants of the General Rlectric Co., at Hudson Falls
and Fort Edward. These plants use PCB's in the production of transformers
and capscitors. Summarias of extensive sampling during 1978 of the
ltludson River are presented io Pigures 2.3~1 and 2.3-2. The CGR plantw
appear to bs the major contributors to the PCB residue levels in the
river. Although trace levels of PCB's are evident above the GE rlant
outfall location, levels in water and sediment at Station 1 located
at the outfall of the Fort Edward plant were as high as any levels
measured in the country, In the immediate area downstresm from this
outfall, PCB concentrations in water excesd the equilibrium solubility
level by more than a factor of 10, Msjor affects on the levels in
sediment are noted more than 35 wiles downstream from the outfalls.
The dats indicate elevated concentrations in aquatic life far from
the outfalls: fish samples spproximately 40 and 66 miles downstress
from the outfalls showad PCB levels in excess of 5 ppm while the same
species showed ouly traces of PCB's directly upstream from the outfalls.
Since sediment samples above the plants also show some concentration
there does appear to be some PCB source upstresa of the plants.
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2.3.3 Maryland ~ Chestar River

This study was conductad in the Upper Chasspseke Bay in 1971-1972;!
ths study erea is shown in Figure 2.3-3 . The Bay and its tridbutaries
receive chlorinated hydrocarbons as & result of industrial, agricultursl
and weste dispossl sctivities occurring along the shorslines of thess
watervays and within tha total watershad.

Ssdiment eamplee wers collected approximately quarterly except
for the last set which was taken early in order to collect data shurtly
after tropicel etorm "Agnes". The PCB'e identified wers almost
exclusively Aroclor 1242. The firet readings, taken in November 1971
ranged from 0-21 ppb with an average of 83 ppb. By April 1972 the
average had climbed to 110 ppb with a range from 0-300 ppb. By June
the readinge taken ranged from 0-150 ppb with the average reduced to
53 ppb. After "Agnes" in July the aversge had agein incressed to
96 ppb with readings ranging from 0-180 ppdb.

The explanstion given for the variations is that during the sarly
spring, massive amounts of suspended sediment from the Susquehanna
River entered the Chester River and were carried upstream in the flow
of water along the river bottom. The peak sediment loads from the
Susquehanna generally come at the and of February, decreasing abruptly
after the end of March due to s reduced flow rate of the river. An
equilibrium net transport develops in the Chester River in April.

In May, fine sediments were transported slowly into the Bay. However,
over the year thers is a movemant of eediment along the river bottom
into tha river from the Bay. Thus, the upper Chesapeske Bay, i.s.,
the Susquehanne River is ths masjor source of suspended sediments in
the lowsr tidel portion of the Chester River.

The average values and ranges identified in biots of the Chester
River taking into account variability dus to sessonsl fluctuations,
distributional differences resulting from sample location, and species
es well as individual uptake differances were as follows:

Average b b
Oystars 55 16-250
Soft shelled clams 58 13-180
Fish ' 18,5 2-370
Crabs 20 0.4-51

Based on dats collected June 6, 1972 from the nine stations alomg
the main river coursa it was d ined thac rations of PCB'e
decreased es a function of distance up river from its mouth at love
Point in its upstream directiom at the rate of &.20 ppb/Nautical mile.
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2.3.4 Connecticut

In Octobar 1974 the State of Conncctleut Intenwivoly sampied hot tom
sediment in rivers and lekea thoughout the atate. ‘The results are
shown in Figure 2.3-4, based on s computer mapping provided by the
Connecticut District Office of the U.S. Geological Survey.® The data
show PCB contamination to be both widespread and et high levels through-
out the state, particularly around the highly developed areas cf Hert-
ford, New Haven, Stanford-Greenwich and all along the Housatonic River
flowing from Massachusette. The state had eampled mostly whole water
for PCB's prior to 1974, with no apprecisble residue levels discoversd,
but now has switched to a yearly bed material determination. The ruadings
for the baseline period of October 1974 are to be updated yearly.
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2.4 Data from Localired Monitoring Efforte - Marine Environment

2.4.1 Atlentic Ocean

In eddition to the many PCB studies that have been conducted
within the United States, a few studies have been carried out inves-
tigating the air, water and fish off che esst coaat of the United
States. These studies, conducted between 1971 and 1974 covering
Providence, Rhode Island; Grand Banke; Vineyard Sound; Georges Bank and
Bermuds show PCB's to be extensively distriduted over the Atlantic Ocean.
The genaral sampling ares is shown in Figure 2.4-1.

One of the few air studies that has been publiished was carried
out by Hervey and Steinhsuer'® in 1973, Table 2.4~1 shows the eampling
locations and Aroclor 1254 concentrations identified. The highest
concentrations were in Vineyard Sound which is approximately 100-150
milas from tha Boston, Hartford, New York, New Jersey complex. Over
1000 miles away at Grand Banks the concentrations were 100 times less
than i{n Vineyard Sound. PFigure 2.4-2 shows the relationship of
atmospheric PCB levels with distance from these industrial areass.

Ths sesward decresss appears to be exponential.

Later studies on PCB's in surface and subsurface waters were
dons by lllmy"‘. Although the concentration range scross the northern
North Atlantic is broad, from 1-150 ppt, the sverage was sbout 35 ppt
in surface waters and 10 ppt st 200 wmeters depth. Looking at the lower
letitudes it sppears that the surface waters of the Sargssso Sea have
slightly lower concentrstions than other parts of the North Atlantic,
sveraging 27 ppt. The widespread PCB distribution implicates ths
stmosphere as & predominant mode of transport in the Atlantic with
veristions due to the seaslicks, localized rainfsll or discharges from
ships.

During the period of February-June 1973, PCB concentrations in
the marine atmosphere of the Barmuda - Sargasso Sea and Providence,
Rhode Island ares wvere messured by Bidleman and Olney'. It is interesting
to note that most of the PCB was trapped on ths polyurethane fosm
collection surface suggesting that PCB's are in the stmosphere mainly
as vapors rather than adsorbed onto particulate matter, or that they
volatilize from ths trapped particles collected on the glass fiber pre-
filter. Table 2.4-1 gives the locations and levels identified as
Aroclor 1242 or 1248.

Sargasso Sea surface water was also measured by Bidlemsn and
Olnsy’ in 1973. From Table 2.4-2 it can be seen that the concentra-
tions were higher in the surface layer than in the subsurface samples.

Pollow-up by Harvey'?, et. al., indicated that PCB concentrations
in North Atlantic surface waters declined forty fold from 1972 to
1974 presumadbly following the cessstion of certain industrisl uses
of those compounds. Howsver, Longhurst and Radford dispute the
dacreass stating that either the amalytical hods were 1 ate
or Harvey's original estimate of the total amount of dissolvad PCB's
in tha upper 200 m was incorrect. Harvey and Steinhauer have agreed'’
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that their cxtiupuhtlon may well have heen improper and planned
more nampling for 1975.

In 1971 a neafood monitoring program'® was conducted o tle Mt
Coast of the United States. It is difficult to make interspecien
comparisons but as can be eeen in Table 2.4-3 the highest Aroclor 1260
level was in f1 der from Jac) ille, Florida.
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Table 2.4~1
PCB Concentrations Over the Western North Atlantic

Station Sample volume (w’) ng/a’
Bermuda 560 0.5~
480 0.4~
820 0.16*
500 0.15~
1070 0,59«
1320 0.30=
918 0,65«
1950 0.62=
1740 0,55«
732 0.52«
1300 ’ 0.61=
860 0.21=
33°20'N, 65°14'W 300 1.6=
34°39'N, 66°15'W 267 0,79«
38°48'N, 69°14'W 222 0,72«
40°32'N, 70°20'W 196 0,83«
Georges Bank 105 1. 4=
(41°40'R, 67°30'W) 675 0.82~
660 0.58=
655 0.61>
640 0.80=
650 1.60=
Vineyard Sound 105 3.9«
(41°20°'N, 70°50'W) 224 5.3
Grand Banks 780 0.05=
(45°16'N, 52°08'W) 960 0.07=
840 0,10~
940 0,16=
540 0. 08
Providence, R.I. 392 4,0
1071 2,1«
744 5,8«
76 9.4
=Calculated as Aroclor 1254
«Calculated as Aroclor 1242 or 1248
SOURCE: Harvey, R.G. and W.G. Steinhauer, At pheric Envir .

Nature, 252, 387-388 (November 29, 1974).
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Table 2.4-2

PCB's Measured in Sargaseo Sea Area, 1973

Location

29°36°'N, 64°40'W

045N, 66°55'W

30°34'N, 66°59'W

28°53'N, 65°07'W

29°56'N, 63°00°'W

30°00'N, 64°30'W

31°34'N, 63%49'W

J1°38'N, 63°57°'W

Samplet ppEA*
SM 1.2
S8 1.6
M 4.9
88 «<0.9
M 8.3
88 1.0
™ - 42.6 , 19.3
88 <0.9 , <0.9
M 3.8
ss <0.9
SM 5.6
88 1.6
SM 5.0
88 1.8
SM 8.4
88 0.9

*SM - asmple is surface microlaysr
S8 - sample ia subsurface water

#*PCB calculated as Aroclor 1260
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SOURCE: Bidleman, T.F., and C.E. Olney, Science, 184, 516~518 (Feb. 8, 1974).
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Speciss

Blua crabs
Shrimp
Flounder
Week fish
Drum

Blue crabs
Shrimp

Pilot shriwmp
Oysters
Rarorback clams
Squld

¥lounder

Blua creba
Shrimp
Oysters
Squid
Croaker

Blue crabs
Shrimp

Oysters

Clans

Scallops
Flounder

Spanish mackerel
Week finh

Blue fish

Fish meel

Blue crabe

Wask fish
Striped sea bass
Spot

Herring

Blue crabs
Flounder
Weak fish
Striped bess
Mullet
Croaker

SOURCE: Markin, G.P.,

B
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Table 2.4-3

PCB Residues in Seefood

Sampla tit

JACKSONVILLE, FLA.
15
1kg
3
5
5

SAVANNA, GA.
16

0.5 kg

0.5 kg

MOREHEAD CITY, N.C.
15

RE
24
30
12

DELAWARE BAY

-
=N wNW

J.C. Hawthorne, J.L. Collins snd J,H. Yord

0.02
0.49
0.02
0.10

0.13
0.07
0.23
0.07
0.21

0.50

n
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2.4,2 Bay of Fundy

As early as 1969, PCB residuss were identifiad in harbour porpoises
from the Bay of Fundy, located in the northeast section of Maine®.
Zitko, et. al.?%, identified Aroclor 1254 in & number of different Tish
ranging from 0.07 ppam in the muecle of basking shark and 0.21 ppm {n
the muncle of sea raven to 3.55 pps in Herring 011 and 218 ppm In the
liver of white shark. The species studied and the lcvels meanured
are linted in Table 2.4-4.

Table 2.4-4
PCB and Chlorinsted Hydrocarbon Pesticides in Aquatic Animals
from the Bay of Pundy - Gulf of Maine Area.

Species Tissue Aroclor 1254, ppm
Herring whole fish 0.34
Mackerel muscle 0.35
Plaice nuscle 0.38
White hake nuscle 0.44
Ocean parch muscle 0.32
Cod muscle 0.55
Sea raven muscle 0.21
viscera 0.73
Banking shark nuscls 0.07
liver 1.07
White shark muscle 0.77
liver 218
Bluefin tuna auscle 1.54
Herring oil R 3.55
Fishmeal 0.54
Double-crested cormorant egge 43.5
17.2
muscle 3.38
liver 2.13
subcutaneous fat 38
abdominal fat 52
Herring gull aggs 12.6
5.54
muscle liver 5.06
6.50
subcutaneous fat 75

SBOURCE: 2itko, V., 0. Hutzinger and P.M.K. Choi, Environmental Health
Perspuctives, 47-50, (April 1972).
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2,4.3 Gulf of Mexico ~ Caribbean Sea

Runoff from approximately two-thirde of the United States and
ons~half of Mexico sntars the Gulf of Mexico and is swept generally
westvard to be trapped in the Wastern Gulf for as such as 100 years.
Therefore s buildup of man-made toxic chemicals is possible in the
Western Gulf aspecially sinca there is a heavy concentration of chemical
manufacturers {n Louisiane and Texas.’

The earliest samplss collectsd in this ares were brown Pelicana
collected in 1969 from the Atlantic and Gulf Coast of Florida and in
1970 from Florida Bay. The highest levels, 1.0-7.5 ppm came from
the Atlantic Coast while those from the Gulf Coast ranged up to
4.2 ppm and thoss from the Keys in the Bay only had concentratfonw
up to 2.5 ppm. The birde represanted a wide range of nges and
both sexes, but tha immsturs and adult birds alwsys had M.;hnr resldues
than ths young.?

In 1971 & seafood monitoring pro't-" for the insacticide mirax
wss sat up. Three of the stations were located in the Gulf of Mexico
and identified Aroclor 1260 as indicated in Table 2.4-5. Due to
tha different kinds of species involved a compariaon of levels ia
difficult to prepare. Howaver, it is clear that the levels in samples
from Mobile Bay, Alabsma ranging from 0.01 to 0.40 ppa were higher
than those from the Missisaippi Sound where the highest level was
only 0.20 ppm.

Fish and other marine organisms were collected in the Gulf of Mexico
and the Caribbean Sea in May and October 1971 as shown in Pigure 2.4-3,
While PCB's were detected in nearly all the ssmplas snalyzed the lavels
ware generslly low. Tha samplas from cosstal waters generslly had
higher levels than samplss from open watere. Thim same observation
holds true for sea plankton. Of the six ssmplsa containing Pcl'
ahove 100 ppb wet weight four of them were near Coastal areas.’

Groupsrs were slso collected’ sinca they tend to spend their post
larval life in one locality and should therefors yield dats mors
representstive of s particular area. PFigure 2.4-3 shows ths ssmpling
locations. The levels are generally low although the highest levels
do come from the western Gulf. Note also that at Anton Lizardo the
levels in the groupers increase with increasing sise as can be expected
sinca the fat content of the fish incrsasas with increasing size and
sgs of the specimen. Table 2.4-6 presants some of the levels identified
ia 1971.

Gism ot. al.® again took measurements from stations in the Gulf of
Maxico in 1973-1974 ae indicated in Figure 2.4-3 and Teble 2.4-7.
Ths concentrations in biota are lower than they wers in the 1971 survey
with an average according to Giam of about 20 ppb reduced from 60 ppb.
It must be noted, however, that these stations wers sll close to ths
southarn coast of the U.8. with no ssmples collected in the Western Gulf.
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73



Table 2,4-6
Biota and Plankton from the Gulf of Mexico - 1971

Weight Standsrd Langth PCB's

Station Biota (1bs.) (mm) {ppb)
1 Floundere 32
2 Flounderw 3
3 Flounderw ' 59
L} Flounder= 34
Plankton + 678
5 Crustaceanc . 151
Crustscean= * 22
6 Shrimpe 167
? Rock Shrimpe 6
Squidm 40
8 King Mackerel musclew 34
Planktont <3
Tuna susclew 58
9 Tuna musclew 36
10 Plankton+ 100
11 Plankton+t 30
12 Planktont <3
13 Planktont : 1055
14 Plankton+ &4
15 Plankton+ 42
16 Planktont 191
27 Grouperf} 3.1 398 110
2.9 378 32
1.9 306 14
1.9 287 14
0.7 222 12
28 Grouper(] 4.9 414 33
4.8 416 12
2.8 338 10
29 Grouper(l 10.0 514 7
3.7 403 7
2.9 354 6
30 Grouper(} 6.0 495 5
4.8 459 3
1.6 318 3
3.0 aes 14
2.4 339 6
k) ) Grouper{} 3.3 352 81
32 Grouper} 18.0 681 ’ 220

oGism, C.S., A.R. Hanks, R.L. Richardson, W.M. Sackett and M.X. Wong,
Pesticides Monitoring Journal, 6, 139~143, (Dec. 1972).

+Giam, C.S8., M.K. Wong, A.R. Hanks, W.M. Sackett and R.L. Richardeon,
Bulletin of Environmental Contamination and Toxicology, 9, 376-382,
(1973). ,

QGiam, C.S., R.L. Richardson, D. Taylor and M.K. Wong, Bulletin of
Environmental Contsmination and Toxicology, 11, 189-192, (1974).
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Table 2.4-5

PCB Residues in Seafood

Species

Craba

Shrimp

Squid

Flounder

Speckled sesa trout
Spanish mackersl
Vaek fish
Atlantic whiting
Feh oil

Fish masl

Ground fish (unprocassed)

Blue crabs
Shrimp

Oystars

Squid

Flounder
Spackled sea trout
Spanish mackersl
Weak fish
Atlentic whiting
Crosker

Red snappar
Mullet

Anchovy

Shad

Crabs
Weak fish
Mullet

Sanple Quantity
MISSISSIPPI SOUND

&8

o

iter

-
=t bt LA W W2 s

&&

MOBILE BAY, ALA.
15

Aroclor 1260 (ppm)

0.07
0.0
0.03
0.20
0.06
0.12
0.10
- 0.02
0.02
0.04

0.12
0.01
0.03
0.04

SOURCE: Markin, G.P., J.C. Hawthorne, J.L., Collins, and J.H. Pord,
Pasticides Monitoring Journal, 7, 139-143, (March 1974).
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Table 2.4-7
Concentrations of PCBs in Selected Sawples
from the Gulf of Mexico, 1973-74

Biota Water Sediment
Station Appb) Lppt) Appb)

7 20 4.1 <0.2
18 11 2.1 35.0
19 22 1.7 33.0
' 20 23 — <0.2
21 37 1.7 <0.2
22 14 2.1 ——
23 6 2.4 ——
24 11 1.3 ——
25 94 0.8 <0.2
26 68 2.7 ——

SOURCE: Giam, C.S., J.S. Chan, J.P. Kakareka and G.S. Neff, Trace
Analyses of Phthalates and Chlorinated Hydrocarbons in Gulf
of Mexico Samples.
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2.4.4 California

According to Hom and Rissbrough'' PCBs have become a significent
component of the marine food wabs of southern California. They have
been associated with a high incidence of premsturs births among ses
lione snd eggshell thinning with consaquent reproductive failure in
fInh-cating hirde.

One swtudy collected different levels of sediment from the Sents
Bsrbars Basin.'® The dated and analyzad sediments indicated that the
deposition of PCB's began about 1945 probably as a result of the rapid
increass in PCB use as electricsl insulating fluids and paint additives
during World War II. Through 1967 there was no indication of s leveling
off in the rate of PCB deposition. Lavels in the 1940-1945 layer
were 31 ppb increasing to 49 ppb in the 1947-1952 hyorl 66 ppd in
the 1955-1960 layer and 103 ppb in the 1962-1967 layer.'®

Risebrough’’ has suggested that the observation of PCB's in the sea
indicate that they are dispersed by wind currents. Table 2.4-8 shows
the distribution of PCB residues in several collections of marine fish
collected from the Coastal vaters of southern California in late 1965
snd early 1966 and in marine birds collected in late 1966. MNote that
the levels in the birds 0.08~109 ppm were higher than those in fish,
N.D.-1.2 ppm. Petrels and shesrwatars breed on remote islands spending
their entire livea at sea. They do mot dive for fish but feed primasrily
upon organisms obtsined at or nesar the surface vhere aerial fallout
rould be expected to retain temporaily the water-insolubls chlorinated
hydrocnrbons components. Two Peregrine Falcons showed PCB levels
ranging from 1.5 ppm, net weight, in the brain of sn immature bird
to 1,980 ppm 1ipid weight in the carcass of an adult dird.

Analyses of Western gull eggs’? show that eggs from San Prancisco
Bay, with levels from 24-950 ppm contained mors PCB's than eggs from
the Farallon Islands 27 miles west of the Golden Gate Bridge with
levels from 12-1010 ppm. These were both higher than agga from Bajs
California whers the levels wers 1.2-471 ppm.

Concern over reproductive fsilure of the Double Created Cormorant
led to a study in 1969 of Cormorant egge from thres locations in
southern Californis. The levels identified ranged from 12-1,100 ppm
in the yolk lipids.'® A similar concern also led to a etudy of Brown
Pelicans on Anacaps Island in May 1969. PFat samples from aix adult
birde snd one immature bird ranged from 77 to 366 mg/gm.

Early dats collected by Munson’® in 1970 from San Diego and Orange
Counties showed levels in aquatic biota ranging from <2.0 to 8.8 ppm
1ipid weight (N.D. - 1.0 wet weight) in San Diego and 0.62 - 38 ppm
1ipid weight (0.008 to 1.4 wet weight) from Orange County. Nowsver,
the difference in residue levels may bs due to & different type of
uptske mechanisn aince the samples from Orange County were invartebrates
while those from San Diego were fish.
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In eddition to the studies of Doubls Crested Cormorants and Brown
Palicans, Faber st. al.' studied Common Egrets and Great Blue Herons. The
PCB levels ranged up to 15 ppm in the brain and 93 ppm in the livars of
adult egrecs from the Audubon Canyon Ranch. Fish which the birds
mnight feed on from Bolinas Lagoon showed levels from 0.072-0.079 ppm.

In order to assess the potential contaminstion from chlorinated
hydrocarbons the U.S. Geological Survey initfated a study in Pebruary
1972 of the San Francisco Bay. Bottom material was collected from 26
atreans that discharge into San Francieco Bay. The rasults of ths
analyses are given in Pigurs 2.4~4 illustrating the widespread.
distribution of PCB's in the San Francisco Bay area. The readings
from Steven Creek of 180 ppb and from Alamitoe Creak, of 610 ppdb
ware higher than anticipated since neither ares had any apparent
industrial or commercisl development. Despita the extreme range up to 1400
ppb there wae no significant difference batwsen the average residue of
streans discharging into the Bay south of San Prancisco and those
diecharging into the Bay north of San Prancisco.!®

Studias of Waste Water Treatment Plants in the Southern California
area will be presented in Section 2.5.3.4.
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Polychlorinated Biphenyl (PCB) Residues
in Marine Fish and Marine Birds, 1965-1966

Table 2,4-8

Species
Locality, PCB
Northern Anchovy
Terminal Island 1.0
Shiner Perch
San Francisco Bay 0.4~1.2
English Sole
San Francisco Bay 0.05-0.11
Monterey 0,04
Jack Mackerel
Channel Islends 0.02
Hake
Puget Sound 0.16
Channel Islands 0.12
Bluefin Tune
Body muscle 0.04
liver 0.04
Yellowfin Tuna
Liver 0.04
Skipjack Tuna
Liver 0.1
Cassin's Auklet 0.16
Ancient Murrelet 0.18
Pulmar 0.08
Fulmar 0.34
Rad Phalarope 0.10
Rhinocerocs Auklet 0.36
Slender~billed Shearwater 2.1
Sooty Shearwater 1.2
Sooty Shearwater 0.9
Peregrine Falcon
Breast muscle, second year
Female, migrant from Artic 22
Breast muscle, tmmature
California 10.5
Breast muscle, adult
female, California 109

SOURCE: Risebrough, R.W., Chlorinated Hydrocarbons in Marine Ecosystems.
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2,4.5 Escambis Bay, Florida

The firet docecn.on of Aroclor 1254 residues in Escambia lly was in
oysters in April 1969.' Later aampling also showed residues in water,
sediment, tish, blue c¢rabs snd ahrimp as indicated In Table 2.4-9,
ne wource war appareatly nn tndustrial outtall which had had nceldental
leakage of & heat exchange {luid. PFish, shrisp and crabs contained
higher concentrations thsn oysters but are slso more wobile and therefore
not ss useful ss monitors for a particuler area.

Figure 2.4-5 identifiss the sampling locations (stations 1-7).
Less than 0.1 ppb occurred in the water at station 2 but it
was not detected in lower bay water. Leaching from sediments is presumably
the cause of the continued presence of Aroclor 1254 in the river water.
Sediment samples taken near the outfall reached 486 ppm in August 1969.°

Pink shrimp collected at the same time from the bay were found to
contain whole body residuas of Aroclor 1254 as high as 14 ppm.2° Residues
in saven composite samples of at least five shrimp ranged from 0.6 to
120.0 ppm. Fiddler crabs collected in April 1970 from the lower Escambia
River end Upper Escambia Bay had individual whole body residues of 0.45
to 1.5 ppm.

The largest sccumulations were found in the ssdiments with the
maximum residue of 61 ppm obsarved in the Niver st tha outfall from the
industry. The maximum in the Bay of 30 ppm was found near the mouth of
the river. Although Aroclor was not detected in sediments collected
sbove the plent, soil samples from the bank nasr the mouth of the river
downstrsanm from the source 6.5 km had 1.4 to 1.7 ppm. Subsequent sssplings
from three stations in the bay showed little change in the chemical even
after nine months. Table 2.4-9 shows the lavels identified for these
sadizment collections as stations 8-20.2"*

The amount of PCB in sediment ssmples sppesred to decrease after
the initial February 1970 survey. 21 The decrease ia especially noticeable
in Dacember 1970 and October 1971. In genersl, the residuea identified
in 1971 were about one~tenth the 1970 values. Cores taken in s 1972
survey generally indicated less PCB than in 1971. Table 2.4~9
identifies the readings taken for these three years as stations 21-23.

Later surveys of biots from the sstuary showed levels to remain
telatively high. Table 2.4~10 compares reaiduss in the same species or
those occupying similar trophic levels captured on ths same day in
Escanbia and East Bays; the East Bay site being sbout 35 kilometers from
the original source of the material. Although sand seatrout and Atlantic
cutlassfish could ba expacted to have the highest residuss since thay
are predators the highast levels were actually found in silversides
vhose diet consists mainly of plankton. Note also that the concentrations
in species from Escambis Bay were 5 to 10 times greater than those found
in East Bay but that Aroclor 1256 vas found even in spacies captured distant
from ths original source of PCB.2
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Table 2.4-9
Residuas of Aroclor 1254 in Samples from Escambia Bay snd River

Reaidues of Aroclor 1254 (ppm)
locution Sample 1969 1970 1971 1972

Speckled trout
Flounder liver 1
Menhaden

20.
8
Menhaden 1
1
7

4.
5.
1.
Menhaden 2.
Plounder liver 6
Flounder muscle 4
Flounder gills 19
Croakar 12
Pinfish 10
2
7
6
1
1
6
<
1.

Shrimp .

Blue crab

Blue crsb

Shrimp

Blue crab

Sediment 48

Sediment

Sediment

Sediment N.D.

Sediment 61.0

10 Sediment 5.7

11 Sediment

12 Sediment

13 Sediment

14 Sediment

15 Sedimant

16 Sediment

17 Sediment

18 Sediment

19 Sediment

20 Sediment

21 Sediment 0-2 in.
Sediment 2-4 in.
Sediment 4-6 in.
Sediment 6-8 imn.

22 Sediment 0-2 im.
Sediment 2«4 in.
Sediment 4-6 in.
Sediment 6-8 in.
Sediment 8~10 in.
Sediment 10-12 in.

23 Sediment 0-2 in.

Sediment 2-4 in.

Sediment 4-6 in.

Sediment 6-8 im.

.

(=]

0
0
7
0
0
[
5
0
0
0
5
0
3
5
0
.0
7

WOATNHEDWWWESSTLIPEDWLWW

w

8.1 0.97
0.12 3.8
N.D. ———
N.D, -—
0.91 0.14
N.D. R.D.
N.D. N.D.
N.D. m——
N.D. -————
N.D. ——
0.19 ——
N.D. —
N.D. —
N.D. —

e o e e 5 b 8 8 ¢ e & o

w~
. sg.‘;NQOOOObHOO&UOOUNODOH

D s s e

M O?O"‘OOMF‘OOOOOHNO&H&-OHF.

SOURCE: Nimmo, D.R., D.J. Hanaen, J.A. Couch, N.R, Cooley, P.R. Parrish
and J.I. Lowe, Toxicity of Aroclor 1254 and its Physiological
Activity in Several Estusrine Organisms, (unpublished).
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Table 2.4-10
Comparison of C rations of Aroclor 1254 Pound in
Species Collected in Escambia and Rast Bays

Escambia Bay Eant Bay
Speciea (ppm) (ppm)
" Spartina N.D. N.D.
: Zosters o N.D. N.D.
Olive Nerite 0.49 N.D.
Rangia N.D. N.D.
Penaeid Shrimp 0.98 Trace
Blue Crabs 6.90 0.46
z Bsy Anchovy 3.00 0.68
3 Catfish 3.80 0.58
Tidewater Silversides 10.00 0.95
Silver Perch 4.50 0.48
Sand Seatrout 1.50 —
Spotted Seatrout —— 0.12
Spot 1.80 Trace
Atlantic Croaker 1.60 Trace
Hogchoker 1.30 N.D.
Atlantic Cutlassfish 2.90 0.72

SOURCE: Nimmo, D.R., D.J. Hansen, J.A. Couch, N.R. Cooley, P.R. Parrish
and J.I. Lowe, Toxicity of Aroclor 1254 and its Physiological
Activity in Several Estusrina Organiems, (unpublished).
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2.5 Data fion Localized Monitoring Efforta - Induatrial Plants,
Products, Sewage Treatment Facilitias and Landfille

2.5.1 Induatrial Plants

2.5.1.1 M to. Co.. § « TMinnin

The only PCH production facillity In the Unfted States is the Moanwanto
plant at Sauget, I1linois which has produced PCB mixtures ranging from
20 to 68 percent chlorine. Polychlorinated terphenyla have been ; roduced
at this facility, but production was suspended in 1971.

Soil contamination studies’ were initiated in February 1976. The
sampling locations around the Monsanto facility are identified in Figure
2.5-1. The levels of Aroclor 1242, Aroclor 1260 and decachlorobiphanyl
found at thesé¢ sampling sites are listed in Table 2.5-1. The distri-
bution of all PCBs analyzed appears to be higher near the plant site and
generally decreasing with distance from the site. There is some evidence
that higher concentrations are present in the soils located to the
southeast which corresponds with the predominant wind direction in this
ares.

A typical chromatogram of a soil sample obtained near the plant 1s
shown in Figure 2,5-2 along with the reference chromatograme of Aroclor
1242 and ‘1260 run under the same instrument conditions. Using these
reference spectra, this sample contains 11 ppm Aroclor 1242, 9.3 ppm
Aroclor 1260 and 1.0 ppm decachlorobiphenyl.
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Sample Station Aroclor 1260

SOURCE:

Table 2.5~1

PCB Levels in Soils, ppm, Momsanto

1 0.05
2 0.12
3 1.4

4 0.31
L) 0.20
6 1.3

7 2.9

8 9.6

9 0.65
10 0.28
1 0.10
12 0.26
13 9.6

14 0.03
15 0.39

Aroclor 1242

<0, 01
<0.01
<0.01
0.68
<0.01
0.82
3.0
6.1
<0.01
0.45
<0.01
<0.01
10.0
<0.01
0.46

Decachlorobiphenyl Total PCB

0.097 0.14
0.61 0.73
0.90 2.3
0.38 1.37
0.27 0.47
1.6 3.72
1.3 7.2
2.4 18.1
0.12 1.7
0.081 0.81
0.049 0.14
0.081 0.34
1.1 20.7
0.40 0.43
0.12 0.97

Unpublished Report, Contract 68-01-2978, 'US!PA, Office of Toxic

Substances; July 1975
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FIGURE 2.5-2 TYFICAL CHROMATOGRAMS OF STANDARD AROCLORS,
DECACHLOROBIPNENYL AND A SOIL SAMPLE TAKEN
IN THE VICINITY OF MONSANTO CO., SAUGET, ILLINOIS
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2.5.1.2 Yates Manufacturing Co., Chicago, Illinois

The Yatea Manufacturing Co. is an investment casting wax manufac-
turer. Prior to 1972, Aroclors 5460, 6090 and 5442, mixtures that
contain both PCBs and polychlorinated terphenyls, ware used. Subsequent
to 1972, this company has been purchasing decachlorobiphenyl from foreign
sources.

Soil contamination studies’ were initiated in February 1976. The
sanpling locations around the Yates facility used to study soil con-
tamination are identified in Figure 2.5-3. The concentration levels of
Aroclor 1242, Aroclor 1260 and decachlorobiphenyl found at these saspling
sites are listed in Table 2.5-2.

Table 2.5-2
PCB Levels in Soils, ppm, Yates Manufacturing

Sample Location Aroclor 1260 Decachlorobiphenyl Total PCB

1 0.22 . <0.001 0.22
2 0.24 0.053 0.293
3 0.81 0.033 0.113
4 0.34 0.19 0.53
5 0.51 - 0.58 1.09
6 0.40 1.2 1.6
7 0.26 0.51 0.77
8 1.5 0.75 2.25
9 0.57 0.040 0.61

10 0.67 0.020 0.69

1 1.6 3.6 5.2

12 0.29 0.001 0.291

13 . 0.56 0.034 0.594

14 1.8 <0.001 1.8

SOURCE: Unpublished Report, Contract 68-01-2978, USEPA, Office of
Toxic Substances; July 1973
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2.5.1.3 Valcast Corp., Troy, Michigan

Valcast Corp. ia an investment casting facility located in a small
industrial park in suburban Detroit, Michigan. PCBs are a constituent
of the wax mold compound used to fashion intricate shapes which are to
be cast.

Soil contsmination studies’ were initiated in Pebruary 1976. The
sampling locations around the Valcast facility ars idencified in Pigure
2.5-4. The concentration levels of Aroclor 1260 and 1242 found at
these sampling sites are listed in Table 2.5-3,

Figure 2.5-5 18 a typical chromatogram of a soil ssmple extract
taken from this location., Aroclor 1260 was present in many of the soil
samples taken from the Valcast area, but decachlorobiphenyl was absent.
The one observed concentration of 18 ppm of Aroclor 1242 appears to be
anomnlously high, however, replicate analysis yielded values of 16 ppm
and 19 ppm, respectively. Aroclor 1242 was not detected in any other
#oll uwamples from this arca.

A small droinage ditch that passes adjacent to the north bouadary
of the Valcast fac{lity was sampled. This ditch serves to remova storm—
water runoff in the vicinity and receives discharged cooling water from
Valcast and other local small industies. Analysis of the Valcast cooling
water at tha point of discharge and of water in the drainage ditch
failed to detect PCB levels greater than the detection limit of 0.1 ppd
‘Two bottonm sediment samples taken from this drainage ditch, however, had
concentrations as follows:

Aroclor 1242 2,3 ppu 9.4 ppm
Aroclor 1260 6 7 ppm 8.9 ppm
Decachlorobiphenyl 0.09 ppm 0.11 ppm.
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Table 2.5-3

PCB Levels in Soils, ppm, Valcast

Sample Station Aroclor 1260 Aroclor 1242

1 <0.01

2 . <0.01 18.0
3 0.04
"4 0.06
5 0.05
6 0.04
7 0.14
8 0.07
9 <0.01
10 0.12
11 <0.01

SOURCE:

[ S Tyt
[ N0 N 8]
A
[~ N~ N-N-N-]
ST

&
8882¢&xR

Unpublished Report, Contract 68-01-2978, USEPA, Office of
Toxic Substances; July 1975
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2.5.1.4 General Electric, Hudson Falls - Ft. Edward, N.Y.

The General Electric Plants at Hudson Falls and Ft. Edward use
large quantities of PCB's for £illing capacitors and transformars. Both
plants have chemical waste treatmsnt facilities, but, significant PCB
and oil/gresase levels are discharged by the vaste stream. The NPDES
Permit Application lists:

Daily Average

Concentration Average Daily Maximum Daily
Outfall ) Load 1bs. loading (1bs.
Location 011/Grease PCB 0i1/Grease PCB 011/Grease PCB
Hudson Falls 13.7 .5 239.8 10.0 250.9 17.6
Rudson Falla 2.1 —-— 4.9 —-=e 5.25 ~ee-
Ft. Edvard 8.9 5.0 38.27 20.0 4.5 30.0

In the summer of 1974, EPA Region 11 initisted a sampling progrim
in the general vicinity of the General Electric plants.’ The five
sampling stations established for this program are shown in Figure 2,5-6.
Station O is upstream from the plants and serves as the control
station; station 1 is located at the junction of the outfall stresm from
the Ft. Bdward facility and the Hudson River, station 2 is located about
0.25 miles downstream from the outfall junction, station 3 is about 0.5
miles downstreanm from station 1, and station 4 1s located about 0.75
uiles downstream from station 1.

Samples collected included sediment, water, fish and snails; Ar-
clors identified included 1016, 1254, 1248 end 1242. The levels found
st each sampling location are listed in Table 2.5-4.

PCB's identified as Aroclor 1016 were conclusively identified in
the water samples at detectable concentrations at all sampling locations
except Station 0 (control) amd station 4, the furthest downstream.

At all stations the sediments contained higher concentrations of
Aroclor 1016 than the water column resulting from adsorption of PCB's on
suspended or already settled materials.

The biological samples collected at station 0 contained PCB's
characteristic of Aroclor 1254 and Aroclor 1248. Distinctly different
from the samples at station 0 were the samples collected in the vicinity
of or below the Gensral Electric discharge. TFish data from thess aresas
suggests that Aroclor 1242, Aroclor 1016, or a mixture of these two
formulations are present im the Hudson. There are no distinguishing
features which can raliably determine whether the mixture is Aroclor
1016 or 1242 at this time.
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Table 2.5-4
Environmental PCB Levels from the General Electric,
Rudson Falls ~ Ft. Bdward N.Y. Area

Medtn _ Water (ppb) _Sediment (ppm) . __ _ _  _Fish (ppw)
Araclor 1016 loig 1254 1248 1262
Station
<1.0 6.9 4.0 . 13.0
1 2800 6700 ‘ 4s*
2 2.2 540
3 3.0 2980 350
4 <1.0 ' 6.6 78¢
27"
Agnails (composite)
bRock Bans
tShiner Minnows
SOURCE: Nadeau R.J., and R.P, Davis, Investigation of Polychlorinated
Biphenyls in The Hudson River, USEPA Region II.
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2.5.2 Sevage Treatment Facilities

2,5.2.1 1Illinois

An early study' of discharges into Lake Michigan was conducted by
the state of Illinois in 1970~1972 from locations as shown in Figure
2.5-7. Only two counties in Illinois border on tha lake and all
sevage treatment plant sffluents and tributary stream sources enter
the lake from Lake County. In most tr plant
effluents had higher concentrations of ?CD'- t'hnn the trnmcnry stresms.

PCB's ware not measured in 1970; however, in 1971, 37 sediment
#amples were collected from tributary atreams and ravines in Lake County
and at stations offshore from Lake and Cook counties and analyzed (or
PCB'a. The lake samples were collected 40 to 80 yards offshore from
seven North Shore Sanitary District sewage treatment plents and at
stations approximately one to three milas offshore. Aroclor 1242
in tributary sediments ranged up to 553 ppb in an unnamed channel in
Waukegan and Aroclor 1254 ranged from 1.54 to 232.00 ppdb in Pettibone
Cresk in North Chicsgo. Samples from open vater sediments had
Aroclor 1242 coucentrations ranging up to 106.07 ppb. The highest
level was found 40-80 yards offshore from the North Shore Sanitary
District sewage treatment plant at North Chicago. Aroclor 1254
concentrations ranged from 2.48 to 46.92 ppb. Selected valuea are
given in Table 2.5-5.

Water samples were collected in both 1971 and 1972 at the tributary
streams and sevage treatment plants. Aroclor 1242 and 1254 ranged from
14.00-1810.0 ppt and 192.0-388.0 ppt in 1971 respectively and up to
633.0 ppt for Aroclor 1242 and 61.0 to 841.0 ppt for Aroclor 1234
in 1972 in tributary etreams. However, in samples from sewage
treataent plants Aroclor 1242 rations ranged from 268,0-4020.0 ppt
in 1971 and up to 21.0 ppt in 1972. Aroclor 1254 concentrations
ranged from 139.0-568.0 ppt in 1971 and from 97.0 to 178.0 ppt in
1972. The highest readings were from the North Shore Sanitary District
at Waukegan in 1971, Table 2.5-6 presents tha levels identified in
water samples from 1llinois Streams snd Sewage Plants Tributery to
Lake Michigan.
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Table 2.5-5
Polychl.ortnltod Biphenyls in Sediments from Lake Michigan
and Tributary atreams in Illinois 1971
(ppb) dry weight basis

e ArOCYOY
loent ton 1242 1254
<1 to 3} miles offshores
Cook County 1 N.D.-18.55 2.48-17.25
2 17.23-83.35 - 9.38~46.92
3 3.58-13.65 T 3.15-12.42
Lake County 4 7.43-19.25 5.26-17.45
5 4.98-46,11 ' 8.36-34.52
Highland Psrk STP 11,11 12.42
Lake Forest STP 10.51 7.02
Lake Bluff 8TP 44,36 14.45
North Chicago STP 106.07 | 26,54
Waukegan STP 17.32 -11.97
10~50 yards upstream from Lake
Lake County 6 N.D.-4.32 1.54-17.90
7 1.31-173.40 2.54-232.00
8 1.77-553.00 2.56~131.00

SOURCE: USHEPA, Pesticide Monitoring Programs: Lake Mtch:z.u and
Tributaries in Illinois, EPA 600/3-74~002
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Table 2.5-6
Polychlorinated Biphenyls in Water Samples from
Illinois Straams and Sewage Plants Tributary to Lake Michigan
1971 - 1972, (ppt)

Aroclor =
. Locatlon 1242 1254

1971
Waukegan River 1810.0 388.0
Pettibone Creek ' 140.0-187.0 192.0-194.0
Waukegan STP 601.0~4020.0 139.0-568.0
North Chicago STP 268.0-1070.0 153.0-260.0

1972 .
Waukegan River 57.0-120.90 . "~ 61.0-136.0
Pettidbone Creek N.D.-653.0 107.0-841.0
Waukegan STP N.D.-17.0 97.0-139.0
North Chicago STP N.D.-21.0 - 100.0-178.0

SOURCE: USEPA, Pesticide Monitoring Programs: Lake Michigan and
Tributaries in Illinoie, EPA 600/3-74-002
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2.5.2.2 Michigsn

Samples collected in 1971 and 1972 from municipal waste water
trestment plant effluents throughout Michigsn' indicated these plants
a8 u major source of PCB's with an average concentration of 2.55 pph
for 60 c¢ffluents nampled. Only neven of the ef flucnts exceeded t pph
but vne, the Bay Clty treatment plant on the Saginaw River, had an
uversge effluent concentration of 120 ppb with a high of 340 ppb.

Samples collected from 58 waste vwater treatment plants in 1973
averaged 0.52 ppb. The Bay City PCB discharge had been greatly reduced
a8 a result of control measures in industries served by the waste
water treatment plant.

Sewage Sludge from 57 of the 58 plants tested in 1973 showsd Bay
City to have the highest concentration of PCB's in the sludge being
removed by the treatment process averaging 352 ppm coancd to a state
wide average of 15.6 ppm.

Tha range of values for all vaste water treatment plants sampled
in 1971~1973 are given in Table 2.5~7.
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