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Sumnarx

A historical prospective mortality study of 82 workers exposed to

PCB's in their manufacture from 1945-1966 at Monsanto's W. G. Krummrich
plant failed to reveal any causes of death, including malignant
neoplasms, which were significant. Observed deaths were compared with
expected deaths from the U.S. standard population and the St. Clair
County population. The observations were based on somewhat small
numbers, but the study does not support the carcinogenicity of

PCB's in the liver, lung, pancreas, or skin.
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ROUGH DRAFT

A HISTORICAL PROSPECTIVE MORTALITY STUDY OF

WORKERS EXPOSED TO POLYCHLORINATED BIPHENYLS

Background

The term "polychlorinated biphenyls" (PCB's) describes a group of
theoretically two hundred nine different chlorinated biphenyls

which, in mixtures, vary in consistency from oils to sticky resins
in direct relation to the degree of chlorination of the phenyl rings.
PCB's are manufactured by the chlorination of biphenyl with anhydrous
chlorine in the presence of a ferric chloride or iron filing catalyst.

Mixtures of PCB's have been in use since 1929 in transformers,
capacitors, lubricants, "carbonless" duplicating-paper, fireproof
sealants, plastics, adhesives, and many other products. Their resistance
to biodegradation, photodegradation, oxidation, acids, bases, aud other
chemical agents made PCB's invaluable in sccres of industrial uses.

lowever, these properties also make PCB's more stable as residual
pollutants when released into the environment. Current interest in
PCB's began in the mid-1960's, when technological developments in gas
chromatography and mass spectrometry made environmental detection of
low PCB levels possible. The first report of PCB's in the environment
came from Sweden, where Jensgn identified residues of PCB's in fish
from various Swedish waters. Risebrough gt al found PCB's and DOT

in marine ecosystems of the Pacific Ocean. Detectable levels of ch's
were also found in 8 out of 39 human milk samples in rural Colorado.

The first report of possible PCB effects on humans occurred in 1968,
when over 1,200 Japanese were involved in an epidemic of Yusho, an
acnelike skin disease which was later traced to the consumption of a
rice-oil contaminated with PCB's from a leaking heat-exchange unit.
However, it was later shown that the rice oil also contained a high
level of polychlorinated dibenzoferrans (PCDF's), possibly due to the
high temperature of the heat exchange unit. PCDF's were shown to be
relatively more concentrated in the liver than PCB's, and these findings
clearly indicated the necessity to pay greater attention to PCDP's for
clarification of the nature of Yusho.

wWhile acute effects from relatively high PCB exposure levels are known
and can be avoided by appropriate control measures, attentiod has more
recently been focused on the chronic effects resulting from long-term

low levels of exposure to PCB's. The Envircnmental Protection Agency
congsiders PCB's to be suspect carcinogens, but animal tests have not
given any definitive answer to their suspicions. 1In extensive two-year
chronic oral toxicity tests of Aroclor 1242, 1254, and 1260 (42, 54, and 60
chlorinated Monsanto PCB products) conducted by Industrial Biotests

for the Monsanto Company, no carcinogenic effects were observed in the
rats and beagles tested. Hyperplasia, hypertrophy, and several benign
tumors were observed in the livers of the rats, but there was no evidence
of malignancy in any of the test animals.

Other investigators have shown liver tissue effects ranging from

hyperplasia to well-differentiated hepatocellular carcinomas in rats
or mice fed with various PCB-containing diets. For example, Kimbrough et al
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fed rats with Aroclor 1254 and 1260, and observed hypertrophy,

lipid accumulation, and adegpofibrosis, but no malignancies, in the
livers of the test animals.” In a later experiment the same investigator
fed Sherman rats 100 ppm of Aroclor 1260 for 21 months and reported

the induction of hepatocellular carcinomas and neoplastic nodules in

the test animals' livers, whereas control animals showed little or

no effects.

The recent National Cancer Institute report of its carcinogenicity

tests on Aroclor 1254 concluded that the substance was not carcinogenic
in Fischer 344 rats under the conditions of the bioassay. However,

their study was not definitive, since they alluded to the non-significant
occurrence of gastrointestinal tract carcinomas and hepatocellular
proliferative lesions in thgir test animals as possibly being related

to the PCB-containing diet.

There have been very few epidemiological studies of human populations
exposed to low levels of PCB's over a long period of time. The Mobil

0il Company released a study in 1976 conducted by Dr. Anita Bahn in

which a significant number of melanomas and pancreastic cancers were
found in PCB-exposed chemical workers and research personnel. However,
the study has been severely critized due to deficiencies in the
identification of the study cohort, failure to identify other potentially
carcinogenic chemical exposures, and other problems which left the
results of the Mobil study highly in doubt.

A preliminary study of PCB-exposed workers was begun at the Monsanto
Company shortly after the Mobil study in response to the need for a
valid epidemiological study of the chronic effects of PCB exposure on
humans. The study focused on workers at the W. G. Krummrich plant in
Sauget, Illinois, where PCB's were manufactured from 1936 until pro-
duction ceased in 1977. This preliminary study failed to support the
Mobil study results. No melanomas or pancreatic cancers were found,
but an excess occurrence of lung cancer deaths was found 1in te study
cohort. However, due to the preliminary nature of the study, no
follow-up was done on over 30% of the study cohort who had left the
company, and further definition of the exposed population was needed.

The study being reported here is an attempt to complete the epidemiological
evaluation of the worker population at Monsanto's W. G. Krummrich plant,
and evaluate the chronic effects of PCB-exposure on humans. The
mortality experience of workers exposed to PCB's intheir manufacture has
been followed and evaluated.

)
Study Population
The Monsanto plants involved in United States manufacture of PCB!s
were the W. G. Krummrich plant in Sauget, Illinois, and the Anniston,
Alabama plant. Since the preliminary study, upon which this study is
based, involved the Krummrich plant alone, the present study deals
solely with the Krummrich worker population.

The study population from the Krummrich plant consists of all male,

waged employees who worked at least six months in department 246 -

where PCB's were manufactured between January 1, 1945 and December 31,1965.
This population includes active, retired, and terminated employees.

Through interviewing plant personnel, it was determined that exposure
levels of workers involved in PCB manufacture did not vary considerably;
therefore, all male, waged workers in department 246 are considered

to have a common exposure level.
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Methodology

Work histories for all past and present Krummrich employees were
obtained from the plant and screened for department 246 work. In
order to verify the completeness of this search, two other sources
were researched. Interviews were conducted with supervisory per-
sonnel from department 246 and any names which they recalled were
recorded. After this, a plant developed computcr listing of all
department 246 workers was obtained, and the results of the work
history search and plant interviews were crosschecked with the
computer listing in order to insure completeness of the cohort.
It should be noted that some workers, e.g., maintenance and
salary, may have had significant exposures to PCB's, but were not
included in this study due to exposure verification difficulties.

By using these methods of identification, 82 male, waged workers
(57 white, 25 non-white) were identified as meeting the criteria
for inclusion in the study cohort. For each worker, the following
information has been obtained from company records: employee name,
clock number, social security number, race, sex, date of birth,
date of hire, date of termination (if applicable), and as detailed
a work history as was avallable. The employment and vital status
information on the 82 workers is shown in Table 1.

Vital status information was obtained by use of standard follow-up
techniques such as worker interviews, Veteran's Administration
files, Polk City Directories, and local telephone directories. All
active employees and retirees currently receiving pension checks as
of December 31, 1977, were assumed to be alive, and all persons
known to have died on or after January 1, 1978, were assumed to be
alive for the purposes of this study. For the 28 workers known to have
died, a state death certificate has been obtained and coded by an
experienced, trained nosologist for the underlying cause of death
according to the International Classification of Diseases, Seventh
Revision.

Results

Person-years of observation contributed by each worker was determinead
over five-year age and time intervals and summed for the total cohort.
The mortality experience of the PCB-exposed study group was compared

to the age, sex, race, and time-specific death rates of the standard
United States population using the method of indirect standardization.
The expected cancer deaths generated by this method were also adjusted
to reflect the cancer mortality experience of St. Clair County (in which
most of the Krummrich workers reside) by use of data found in U. s
Cancer Mortality by County:1950- 69

A standard mortality ratio (SMR) was calculated by the following formula:

Observed Deaths (By Cause)
Expected Deaths {By Cause)
Statistical significance of the SMR's was measured by the Mantel-Haensycl
chi-square statistic:

_ | 4 observed- & Expected ’ - 0. 5‘),\2

SMR= x 100

4 Expected
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The Poisson assumption is made in computing this_statistic - the
variance and mean of the expected are assumed to be equal.

The observed deaths by cause and the SMR's associated with each
disease category are shown in Table 2. Twenty-eight deaths were
observed among the 82 members of the study cohort. The average
exposure to PCB's in department 246 for the 28 deceased workers

was 33.6 months (vs. 34.8 months for the 54 living). The average
age at death was 57.0 years, and the average time between first
exposure to PCB's and death was 17.5 years. SMk values for the
causes of death listed are not significant at the .05 level. The
only category approaching significance was "all malignant neoplasms”
in the comparison of observed deaths vs. expected (U.S.) deaths.
However, St. Clair County's expected deaths are higher than U.S.
experience, so that the county-adjusted SMR is decreased from 206.5
to 190.3.

Tables 3 and 4 summarize the mortality experience of white and nonwhite
males, respectively. Seventeen deaths were observed among the 57 white
male workers. The average age at death was 59.2 years. These workers
were exposed an average of 36.0 months (vs. 37.2 months for the 40
living whites), and lived an average of 20.8 years after their first
exposure to PCB's in department 246. As in the case of all males
(Table 2), no cause of death category showed significance at the .05
level. The high SMR's in the "all other cancers" category resulted

from an observed-expected distribution of 2-0.398 (U.S.) and 2-0.378
(St. Clair). The two observed carcers in this category were a
generalized carcinomatosis (ICD 199) and a malignant neoplasm of ttre
lung specified as secondary (ICD 165) with no primary site listed.

The high SMR's for this category are not significant at the .05 level,
and the numbers involved are too few to draw any definitive conclusions.

—

Table 4 outlines the mortality experience of the nonwhite male subset
of the study cohort. There were 1l deaths among the 25 nonwhite study
members. The average ace at death was 53.5 years, with an average of
12.3 years between first PCB-exposure and death. The 11 deceased
workers were exposed an average of 30.0 months (vs. 28.8 months for
the 14 living). One category, lymphatic and hematopoietic system
cancers, showed significance at the .05 level, and this category only
showed 1 observed death. The category of "all malignant neoplasms"”
had an excess number of deaths which was not significant at the

.05 level. As in most of the causes of death in Table 4, thg numbers
involved are too small to draw conclusions about health effects of
PCB's from the SMR values of this table.

Discussion

The workers involved in this study are unique in that they represent

the largest cohort available in the United States who were exposed tc

PCB in its manufacture. However, these workers were also exposed to other
chemicals in the process of manufacturing PCB, such as hydrochloric

acid fumes, trichlorobenzene, tetrachlorcbenzene, biphenyl, and small
amounts of chlorine gas. Furthermore, all of the workers were exposed

to other chemicals during their employment at the plant, such as oil
additives, dyes, rubber additives, benzene, toluene, aniline, etc.

The smoking, drinking, and prior work histories of the study cohort is
also unknown. Therefore, in evaluating the effects of PCB's among
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workers exposed to these compounds, the investigator must consider
not only PCB exposure, but also a host of other potentially harmful
agents.

Another factor to consider is the route of entry into the body. The
workers' main exposure to PCB's was through skin absorption, since
PCB's have relatively low vapor pressures. However, nost of the chronic
animal testing involved low dose ingestion studies, and environmental
contaminants which enter the food chain would ultimately be ingested

by man. It is unknown whether long-term, low dose PCB ingestion and
long-term, low dose PCB skin absorption in humans can be considered

as equivalent phenomena in terms of the potential health effects.

With these factors in mind, results from the analysis of the mortality
experience of the PCB-exposed workers indicate no statistically
significant excess in either total mortality or deaths due to almost
all of the other categories - including malignant neoplasms. The
results of this study do not support the Mobil study in which melanomas
and pancreatic: cancers were associated with PCB exposure, nor do the
results uphold translating to man the outcome of animal tests, in which
hepatomas have been associated with long-term PCB exposure. In the
study cohort, the only digestive system cancer which occurred was a
cancer of the colon which was diagnosed in a nonwhite study member.

The significant excess of lung cancer observed in the preliminary
Monsanto study is not supported by this study. While 3 respiratory
cancer deaths were observed and 1.3 to 1.6 were expected, the difference
is not statistically significant, and other factors, such as cigarette
smoking, would have to be taken into account.

It i{s important, however, to note that the small size of the study cohort
could have prevented the detection of infrequent conditions which had
increased in probability of occurrence due to the PCB exposure. A larger
sample size would have increased the likelihood of identifying such a
condition. However, since this worker population is probably one of the
largest occupationally-exposed groups which has been identified and
completely followed-up on, the ongoing concern regarding PCB's as
possible human carcinogens warrants the continued follow-up of this
group's mortality experience. The results of this study, while not
conclusive in denying PCB as a health hazard, do fail to support

other studies which had internal design problems, and put PCB's in a
better perspective in terms of their effects on human health.

I%

MONS 010830



TABLE 1

Follow-up Status of Workers Exposed to PCB's

Still Employed

No Longer Employed

a. Alive, Employed Elsewhere
b. Alive, Retired

c. Deceased

22
60
10

22
28
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TABLE 2

SMR's Among All Males (n = 82Z) for Selected Causes of Death

ICD Code County-Adjusted

Cause Ith Revision Observed SMR' —_sMR_
All Deaths 28 134.0
All Malignant Nwecplasms 140-205 8 206 5 190.3 .
Buccal Cavity and 140-148 0
Pharynx - -
Digestive Organs 150-159
and Peritoneum ! 88.8 81.0
Respiratory System 160-164 3 231.5 189.8
Genito-Urinary Tract 177-181 1 236.4 250.0
Lymphatic and 200-205
Hematopoietic Tissue 1 326.8 341.3
All Other Cancers 2 346.0 367.0
Vascular Lesions of .

" 330-334
CNS Circulatory System - )
Diseases 400-468 14 136.9

i

Respiratory System 470-527 0
Diseases -
Digestive System 530-58
Diseases 587 2 178.9
All External Causes 800-998 1 233.0

+
Other 3 133.0

+"0ther" ICD codes are all those not listed above.
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TABLE 3
SMR's Among White Males (n = 57) for Selected Causes of Death

ICD Code County-Adjusted -

Cause 7th Revision Observed SMR-_ SMR 2
o

All Deaths 17 134.8 5
All Malignant Neoplasms 140-205 4 165.5 146.4 g
Buccal Cavity and 140-148 0 - - z
Pharynx
Digestive Organs 150-159 0 - -
and Peritoneum
Respiratory System 160-164 2 241.1 184.2
Genito-~Urinary Tract 177-181 0 - -
Lymphatic and 200-205 s - P -
Hematopoietic Tissue t
All Other Cancers 2 502.8 529.1
vVascular Lesions of 330-334 10 158.1
CNS Circulatory System 400-468
Diseases .
Respiratory System 470-527 0 _ |
Diseases
Digestive System 530-5
Diseases 87 1 137.2
All External Causes 800-998 0 -
other' 2 187.7
*"0Other" ICD codes are all those not listed above.




Bt o

TABLE 4

SMR's Among Non White Males (n = 25) for Selected Causes of Death

ICD Code County-Adjusted +
cause 7th Revision Observed - SMR*~ SMR g
o
All Deaths 11 132.9 2
All Malignant Neoplasms 140-205 4 274.5 271.7 2
' Q
Buccal Cavity and 140-148 0 - - x
Pharynx
Digestive Organs 150-159 1 209.1 191.9
and Peritoneum
Respiratory System 160-164 1 214.1 202.0
Genito-Urinary Tract 177-181 1 539.3 619.4
Lymphatic and 200-205 [ 1098.9 1234.6*
Hematopoietic Tissue !
All Other Cancers [} - -
vascular Lesions of 330-334
CNS Circulatory System 100-46
Diseases 0 8 4 102.6
Respiratory System 470-527 I 0 -
Diseases
Digestive System _
Diseases 530-587 1 256.8
All External Causes 800-998 ] 113.7
+
Other 1 84.0

*wother® ICD codes are all those not listed above.
* p ¢0.05
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A Brief Mortality Study of
Workers Exposed to Polychlorinated Biphenyls

Background

The term "polychlorinated biphenyls"™ (PCB's) describes a group

of mixed chlorinated biphenyls which vary in consistency from
oils to sticky resins in direct relation to the degree of
chlorination of the phenyl rings. Mixtures of PCB's have been

in use since 1929 for various period in transformers, capacitors,
lubricants, "carbonless" duplicating paper, fireproof sealants,
plastics, adhesives, and other products. Their electrical,
chemical, and biological stability contributed significantly

to their value for many industrial uses. These properties also
made PCB residuals more persistent in the environment, as technical
developments in gas chromatography and mass spectrometry for
detection_of trace quantities began to demonstrate in the mid-'
1960's 1,2,3,

While acute biological effects from relatively high PCB exposure
levels are known and can be avoided by appropriate control measures,
attention has been focused on the chronic effects resulting from
long-term low levels of exposure to PCB's. In extensive two-year
animal chronic oral toxicity tests of AROCLOR 1242, 1254, and
1260 (42, 54, and 60% chlorinated PCB products) conducted for the
Monsanto Company, no carcinogenic effects were observed in the
rats and beagles tested. Hyperplasia, hypertrophy, and several
benign tumors were observed in the livers of the rats, but there
was no evidence of malignancy in any of the test animals.

Other investigators have reported liver tissue effects ranging from
hyperplasia to well-differentiated hepatocellular carcinomas in
rats or mice fed with various PCB-containing diets. For example,
Kimbrough, et al fed rats with AROCLOR 1254 and 1260, and observed
hypertrophy, 1Ipid accumulation, aqd adenofibrosus, but no malignancies,
in the livers of the test animals. In a later experiment, the
same investigator fed Sherman rats 100 ppm of AROCLOR 1260 for 21
months and reported the induction of hepatocellular carcinomas
and neoplastic nodules in the test animals' livers whereas, control
animals showed little or no effects.> .

)
A 1978 National Cancer Institute report of carcinogenicity tests
on AROCLOR 54 concluded that the substance was not carcinogenic
in Fischer 4 rats under the conditions of the bioassay. Although
the incidencps of hepatocellular tumors and gastrointestinal car-
cinomas werd not statistically significant, an excess incidence of
hepatocellular proliferative lesions (hyperplastéc nodules) appeared
to be related to administration of the chemical.

The first report of possible PCB effects on humans occurred in 1968,
when over 1200 Japanese were involved in an epidemic of Yusho, an
acne-like skin disease which was later traced to the consumption of
a rice-oll contaminated with PCB's from a leaking heat-exchange unit.
However, it was later shown that the rice oil also contained a high
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level of polychlorinated dibenzofurans. (PCDF's), possibly due

to the high temperature of the heat exchange unit. The highly
toxic PCDF's were shown to be relatively more concentrated in

the liver than PCB's, and these findings clearly indicated

the necessity to pay grgater attention to PCDF's for clarification
of the nature of Yusho.

There have been very few epidemiological studies of human pop-
ulations exposed to low levels of PCB's over a long period of
time. ghe Mobil 0il Company released a study in 1976 conducted

by Bahn® in which a significant number of melanomas and pancreatic
cancers were found in PCB-exposed plant workers and research
personnel. However, the study has been severely criticized due

to deficiencies in the identification of the study cohort, failure
to identify other potentially carcinogenic chemical exposures, and
other prob&ems which left the results of the Mobil study highly

in doubt.

Shortly after the Mobil study, a preliminary study of PCB-exposed
workers was begun at the Monsanto Company, focused on workers at
the W.G. Krummrich plant in Sauget, Illinois, where PCB's were
manufactured from 1936 until production ceased in 1977. This pre-
liminary study failed to support the Mobil study results. No
melanomas or pancreatic cancers were found but an apparent excess
occurrence of lung-cancer deaths was found in the incomplete study
cohort. However, due to the preliminary nature of the study, no
minimum time of exposure criteria was applied for the workers and
no follow-up was done on over 30% of the study cohort who had left
the company. Further definition of the exposed population was
needed.

The study reported here is an attempt to complete the epidemiological

evaluation of the worker population of Monsanto's W.G. Krummrich
plant, and evaluate the chronic effects of PCB-exposure on humans.
Thus, the mortality experience of workers exposed to PCB's in their
manufacture has been followed and evaluated under accepted epidemi-
ology criteria for follow-up of all active, retired and terminated
employees with exposures to PCB's for at least 6 months.
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PROPOSAL FOR A HISTORICAL PROSPECTIVE MORTALITY STUDY
OF POLYCHLORINATED BIPHENYL EXPOSED WORKERS

BACKGROUND

The polychlorinated biphenyls (PCB's) have ‘attracted much attention
since the late 1960's when technological developments in gas
chromatography and mass spectrometry made the detection of PCB's

at low levels in the environment possible. PCB'S have been in use
since 1929 in transformers, lubricants, "carbonless" duplicating
paper, fireproof sealants, plastics, adhesives, and many other
products. Their resistance to biodegradation, photodegradation,

and oxidation made them invaluable in scores of uses but also made
them more stable as residual pollutants when released into the
environment.

PCB's are highly 1lipid soluble compounds. Lipid solubility enables

a proportion of food chain PCB residues to be stored in the fat
depots of the body. The first ropg;ts of PCB's in the environment
came from Sweden, where Jensen (1966)1 identified residues of PCB's
in fish from various Swedish waters. Risebrough et al (1968)2 found
PCB and DDT in ma;ine ecosystems of the Pacific Ocean. Early reports
of wildlife effects included egg shell thinning and baby seal effects,
but subsequent studies have'failed to conclusively show PCB's as the
causative agent. )y

The first report of possible PCB effects on humans occurred in 1968,
when over 1,000 Japanese were involved in an epiddmic of Yusho, ;n
acnelike skin disease which was traced to rice oil contaminated with
PCB's. Houever,»it was later shown that the rice oil also contained
a high level of polychlorinated dibenzofurans (PCDF's), possibly due to
use of the contaminaking PCB as a high temperature heat transfer medium.

It was shown that PCDF's are relatively more concentrated in the liver,
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anéd the investigators®' findings clearly indicated the necessity to

pay greater attention to PCDF's for clarification of the nature of
Yusho.3 While acute effects from relatively high PCB exposure

levels are known and can be avoided by appropriate control measures,
attention has more recently been focused on the chronic effects
resulting from long-term low levels of exposure to PCB's.

Animal tests have proved to be equivocable. The Environmental Prxctection
Agency considers PCB's to be suspect carcinogens based on its own
animal tests. Monsanto's extensive two-year chronic oral toxicity
tests of Arochlor 1242, 1254, and 1260 in both rats and beagles at
dose levels of 1, 10, and 100 ppm concluded that PCB's were non-
carcinogenic. Hyperplasia, hypertrophy, and several benign tumors
were observed in the livers of the rats, but there was no evidence

of malignancy in any of the test animals.4

Other investigators have shown liver tissue effects ranging from

‘. hyperplasia to well-differ;ntiated hepatocellular carcinomas in rats
or mice fed with various PCB-containing diets. For example, Kimbrough
et al (1972)5 fed rats with Arochlor 1254 and 1260, and found hyper-
trophy, 1lipid accumulation, and adenofibrosis in liver tissue, but
found no maligrancy. The same investigator fed :;zz;;°r1254 to mice
for 11 months and reported the induction of malignant hepatomas in

the test animaln‘6 )

The recent National Cancer Institute report 7 of its carcinogenicity
tests on Arochlor 1254 concluded that the substance was not carcinogenic
in Fischer 344 rats under the conditions of the bioassay. However,
they allude to the non-significant occurrence of gastrointestinal
tract carcinomas and hepatocellular proliferative lesions in their

test animals as possibly being related to the Arochlor diet.

There have been very few epidemiological studies of human poonlati~--
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exposed to low levels of PCB's over a long periqg; ‘The Mobil 0il

Company released a study in 1976 conducted by Dr. Anita Bahn®

in which

a llgnificant number of melanomas and pancreatic cancers were found

in exposed chemical workers. While these results received publication,
the study was severely criticized9 due to deficiencies in the identifi-
cation of the study cohort, failure to identify other potentially
carcinogenic chemicals to which the workers and research personnel

wexe exposed, and other problems which left the results of the Mobil
study highly in doubt.

A preliminary study of ?CB—é;posed workers was begun at Monsanto shortly
after the Mobil study in response to the need for a valid epidemiological
study of the effect of PCB's on humans. The study focused on workers

at the Krummrich Plant, where PCB's were manufactured from 1936 until
production ceased in 1977. No melanomas or pancreatic cancers were
found, but an excess incidence of lung cancer deaths was seen.

However, due to the preliminary nature of the study, several necessary
steps to complete thé epidemiology study remained unfinished, such

as following up on the mortality experience of over 30% of the study
cohort who were lost-to-follow-up. In addition, no minimum limits

on exposure time were used in the preliminary study. Thus, no attempt
was made to distinguish between the workers exposed for years ;né

the worker exposed for a few days. y
The investigato¥s involved in the preliminary Monsanto PCB study
realized these deficiencies and advised that the study populatioh

should be further defined and evaluated so that a valid, comprehensive

report could result. Therefore, due to the preliminary nature of the

Q

L4

epidemiological data available and the inconclusive toxicological 3
| -

data, it is necessary to pursue further epidemiclogic study in order °
to evaluate the chronic effects of PCB-exposure to man with more g
z

complete vital information on a verified, exposed worker cohort.
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RURPQSE_QF THE STUDY

This epidemiological study will investigate the mottaiity
experience of workers exposed to polychlorinated biphenyls in
their manufacture. Through studying this cohort we intend to
(1} identify groups of workers that have PCB exposure of a
sufficient latency to demonstrate any chrornic health effects,
and (2) analize the mortality experience of these workers with
attention given to malignant neoplasms espeeially of the lung,

liver, skin, and pancreas.

STUDY POPULATION

The Monsanto plants involved in the U.S. manufacture of PCB's
are the W.G. Krummrich plant in Sauget, Illinois, and the
Anniston, Alabama plant. Since the preliminary study, upon
which the proposed study is based, involved the Krummrich plant
alone, the proposed study will deal solg;y y}gb the Krummrich

workman population.

i EWEWM.A,rzf’{ ,

The study population from the Krummrich plant consists of all male
waged employees who have worked at least six months in a job

involving exposure to PCB after December 31, 1944,and prior to
- » )'

December_:l, 1965. This population includes active, retired,
and terminated employees. Through interviewing plant personhel,
it was determined that exposure levels of workers involved in
the manufacture of PCB's did not vary considerably; therefore,

all waged workers involved in the manufacture of PCB's will be

‘considered to have a common exposure level.
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-Work histories for all past and present Krummrich employees
have been obtained and screened for PCB-department wox;t by the
Department of Medicine and Environmental Health (DMEH). A
plant-developed computer listing of all PCB department workers
has also been supplied to the DMEH, and the computer listing
has been cross-checked with the hand work history search in
order to insure completeness. It should be noted that some
workers, e.g., maintenance, may have had significant exposures
to PCB's, but are not included in the study due to exposure
verification difficulties.

Por each worker the following information has been obtained:
name, social security number, employee number, race, sex, date

of birth, date of hire, date of termination (if applicable),

and as Getailed a work history as is available. For those known

to have died, the date and place of death, and a copy of the
‘death certificate are being obtained.

MORTALITY FOLLOW-UP

1. All active employees,and retirees who are currently nﬁaiving

pension checks will be assumed to be alive as of December 31, 1977.

2. All persons known to have died on or after January 1, 1978,
will be assumed to be alive for the purposes of this study.
)
3. Personnel folders and pension files will be searched for
death certificates or for pertinent information about the

decedent if no death certificate is present.

4. The names of persons for which there is no. information on
vital status will be reviewed with plant personnel for any
information which they can provide.
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5. Other follow-up procedures, guch as Veteran's Administration
files, Polk Directories searches, telephone directories searches,
and state driver's license files will be used, if necessary,
to determine the vital status of lost-to-follow-ups.

6. A state death certificate will be obtained for every person
known to have died.

7. An experienced, trained nosclogist will review and code
all death certificates for the underlying cause of death

to the International Classification of Diseases, Seventh

Revision.

ANALYSIS

- The data will be analyzed using the modified life-table method.

In this method of analysis,the age, race, cause, time-specific
mortality rates in a standard population are applied to person-
years classified by age, race, and time-gpecific subgroups

of the worker population at risk (i.e. exposed) over the years

of ohgervation intervals. A standard mortality ratio will be
calculated as the ratio of the sum of the observed deaths to the
sum.of the expected deaths x100. y

The person-years of observation will be calculated by year of
observation and age at observation as shown in Appendix A. )
Person-years of observation will be accumulated from datg of

first exposure to PCB's to theV;;rlieat ofvtge following events:

1) date of death, 2) December 31, 1977, the cut-off ascertainment

date, or 3) date at which the study member was lost-to-follow-up.
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The expected number of deaths will be calculated using United

' States annual mortality rates, or county rates, if available, for

every year from 1945-1977. If annual count§mmortality data

is unavailable, the 1950-69 expected numbers of cancer deaths
based on U.S. rates will be adjusted by cause for the local county
death rates according to the ratio of the local county rate to

the U.S. rate using U.S. Cancer Mortality by County: 1950-69.

A standard mortality ratio will be calculated for certain selected

causes of death (Appendix B).

aoed €. Muock.

David C. Musch
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PERSON-YEARS OF OBSERVATION BY YEAR OF OBSERVATION AND AGE
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15-24

25-34

35-44

45-54

AGE

55-64 i

65-74

75-~84

85 +.




Arreitix B

!

Krusarich PCB Study . - » ) -

Cause of Death with I1.C.D. Numbar (Seventh Revision) ) .Observed Expected P.M.R,

Malignant neoplasms (140-205)
Buccal Cavity and Pharynx (140-148)
Digestive Organs and Peritoneum (150-156A, 157-159)
Biliary Passages and Liver (155-156A)
K Other Parts of Digestive System (Residual)
' Respiratory System (160-164)
Bronchus, Lung, and Trachea (162-163)
Other Parts of Respiratory System (Residusl)
Genito~Urinary System (177-181)
Leukemia and Aleukemia (204)
Lymphosarcoma and Other Neoplasms of Lymphatic and
Hematopoietic Tissues (200-203, 205)
All Other Neoplasms (Residual)
Diseases of the Cardiovascular System (330~334, 400-468)
Diseases of the Respiratory System (470-527)
Diseases of the Digestive System (530-587)
All Other Discases (Residual)
All External Causes (EBO0-E998)

SNOW

©
-
[=]
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Summary
A historical prospective mortality study was conducted

on workers exposed to polychlorinated biphenyls at Monsanto's W.G.
Krummrich plant in Sauget, Illinois. Eighty-nine workers who were
exposed to PCBs for a minimum of six months from 1945-1965 were
followed for their mortality experience. Observed deaths were not
significantly different from the expected number of deaths for any
of the seventeen cause-of-death categories examined, including
overall cancer and any of the site-specific cancers.

These observations were based on thirty deaths among eighty-nine
workers who had been exposed to relatively high levels of PCBa for
an average duration of almost three years during the period of study.

Background
The term “"polychlorinated biphenyls" (PCBs) describes a group

of mixed chlorinated biphenyls which vary in consistency from
oils to sticky resins depending on the degree of chlorination.
PCBs have been in commercial use since 1929, They have been used
particularly in the insulation of electric cables and wires and
in the production of electric capacitors and transformers.

Reports of adverse health effects in man and carcinogenic
effects in certain animal species prompted the National Institute
for Occupational Safety and Health (NIOSH) to request that epidemiological
studies to be carried out on PCB-exposed worker populations. In
a preliminary study of workers exposed to PCBs at the Mobil 0il
Company's Paulsboro, New Jersey plant, Bahn reported an excess of
deaths from malignant melanoma and pancreatic cancer among research
and production employggg} At this same time, Roush reported the

findings of a preliminary mortality study of PCB workers at Monsanto

Company's Sauget, Illinois plant (G. Roush, written communication,
September 1976) . No cases of malignant melanoma or pancreatic
cancer were found in this study.
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The accidental poisonings with PCBs in Yusho, Japan provide
information on the acute toxic effects of PCBs for man. PCB
poisoning occurred following the ingestion of Kanemi rice oil
contaminated with PCBs, The general symptoms of Yusho disease include
neuroendocrine disturbances, abnormal 1lipid metabolism, disturbances
of the respiratory system, acneform eruption, pigmentation, and
ocular chanqe-? Yusho disease, however, has also been attributed
to the ingestion of polychlorinated dibenzofurans (PCDFs) which
was also present in the rice oil as a PCB contaminant. The presence
of PCDFs makes interpretation of the relationship of PCBs to the
clinical picture of Yusho disease difficult.

In 1976, the Monroe County Board of Health conducted biochemical
tests among Bloomington, Indiana residents exposed to PCBs. Serum
levels of gamma glutamyl transpeptidase and plasma triglyceride
levels were found to increase significantly with increases in
serum PCB levelu?

In & recent study, Miller reported a reduction in forced
vital capacity, independent of cbstructive changes, with virtually
no radiographic change in fourteen percent of the PCB workers
examined?

Extensive studies of PCB toxicity in animals have been carried
out. In a two-year animal chronic oral toxicity test of PCB, no
carcinogenic effects were observed in the rats and beagles tested.
Byperplasia, hypertrophy, extensive fibrosis, and several benign
tumors were observed in the livers of the rats, but there was no
evidence of malignancy in any of the test animals?

Other investigators have reported liver tissue effects ranging
from hyperplasia to well-differentiated hepatocellular carcinomas
in rats or mice fed with various EEB-containiﬁémhiet-. Kimbrough
fed rats PCBs and observed lipid accumulation, hypertrophy, and
adenofibromas, but no malignancies in the livers of the test aninll-?
In a later experiment, the same researcher reported the induction of
hepatocellular carcinomas and neoplastic nodules in the test animals’
livursz PCB toxicity for animals has been thoroughly reviowed?
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The literature on PCB toxicity points to several organ sites
in man that could potentially incur chronic toxic effects of exposure
to PCBs. The study reported here, a continuation of the previously
reported Monsanto study, will exmine the mortality experience of
PCB workera, with particular attention given to overall cancer,
liver and pancreatic cancer, and malignant melanoma.

Population and Methods

This is a study of polychlorinated biphenyl workers from
Monsanto's W.G, Krummrich plant in Sauget, Illinois. PCBs were
manufactured at this plant from 1937 to 1977. All male employees from
the hourly roll who worked in the PCB department for at least six
months between January 1, 1945, and December 31, 1965, have been
selected for study.

The PCB worker cohort was identified from the plant's
computerized work history system. Eighty-nine male hourly employees
met the criteria for inclusion in the study. The vital status of
each member was determined as of December 31, 1977 , using standard
followup techniques. A death certificate was obtained for each
person found to be deceased. The underlying cause of death was
coded to the Seventh Revision of the International Classification of
2113..39 by an experienced tralned nosologist,

The data were analyzed by the modified life table method%o
Standard mortality ratios were calculated for seventeen selected
cause-of-death categories. Mortality comparisons were made with the
general U.S, population. Confidence intervals were calculated for
the standardized mortality ratios and statistical significance
was determined at the five percent 1evel§1

No industrial hygiene data were available to quantify the
PCB exposure levels for the period of study. The exposure levels in the
PCB department were guite uniform and fairly high. The smell of
PCBs was omnipresent in the department:; and the clothing and exposed
skin areas of some of the workers were coated at times to some
degree with the sticky substance. For the purpose of this analysis,
it was asumed that all of the workers had the same level of PCB
exposure, Other exposures in the department included hydrochloric
acid, trichlorobenzene, tetrachlorobenzene, biphenyl, and chlorine
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Results

The results of the vital status tracing are shown in Table 1.
Ninety-seven percent of the study cohort was traced. Of the 89 members
in the study cohort, vital status was determined for all but 3.
Fifty-six were verified living and thirty were verified deceased by
death certificate.

Tables 2-4 show observed and expected deaths and standardized
mortality ratios for selected caused of death, for all males and for
white males and non-white males, separately. . )

None of the differences between observed and expected deaths
were statistically significant for any of the comparisons made, as
none of the standardized mortality ratios differed significantly
from 100, In particular there was not statistically significant
excess seen in deaths from overall cancer, liver or pancreatic
cancer, or malignant melanoma.

The overall mortality of this group (SMR = 130) was elevated
from what one would expect in an industrial population. Standardized
mortality ratios for lung cancer and cardiovascular disease were also
elevated,

The observed and expected deaths for all malignant neoplasms
and neoplasms of the respiratory tract by latency are given in
Table 5.

Table 6 lists the eight cancer deaths shown in Tables 2-4 for the
interested reader,
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SARDINAS: ['d Vike to welcome you today. My name is Anthony
Sardinas. ['m the Division Director for Preventable Diseases
at the Connecticyt Statz Department of Health Services. Today,
the Department is co-sponsoring this meeting on polychlorinated .
byphenyls and the health effects of these substances. We're
particularly interested in the public health implications of PCBs,
polychlorinated byphenyls. We're co-sponsoring this meeting with
!oby Moffett's office today. [t was coordinated at the request
of the Connecticut Citizens' Watchdog Committee, Our goal is
to inform the public of the current state of. knowledge in respect
to the health hazards imposed by PC8's and the general public.
We're particularly interested, and this subject, of course, is )
timely, with regard to the PCBs that have been fornd in fish in
our rivers. We hope that this conference will help the pudblic
to make an informed decision 'as to whether or not they want to
risk eating contaminated fish or they want ty risk drinking water
with PCBs and that sort of thing. [t's also hoped that this
meeting will provide a better understanding >f Connecticut's PCB
program. Now, we have with us today two pana2ls actuall'y which
are somewhat intermingled. We have a2 national panel of experts
and we also have a local panel of experts. Let me first introduce
to you our expert pandl of speakers. We have with us Or. Aldbert
C. Kolbye. DOr. Kolbye is the Associate Director of Science,

Bureau of Foods, for tte Food and Orug Administration. We also

{
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SARDINAS: (Continued) have Or. Elizateth Welsburger. Or, Weis-
burger is the Chief of the Laboratory of Carcinogen Metabolism,
the Division of Cancer Cause and Prevention, with the National
Cancer [nstitute in Washington. Also with ys today is Or. James
Oouglas. Or. Douglas is with the Yale Scheal of Eptdemiology
of Public Health, he’s also a member of the Pierce Foundation
in New Haven, and he's on the Toxic Substances Advisory Board
for the Environmental Protection Agency. We have Or. John F.
Brown, Jr. Dr. Brown {s the Manager of Life Sciences Branch for
General_Electrlc in New York. ['11 {ntroduce the local panel
to you after we've had an opportunity to hear from the expert
panel, and, and give the local panel an option to ask some questiens.
56; let’s begin in alphabetical order with the National panel
first, and I‘11 call on Or. Brown, again, to begin, to t;y to
Timit your comments as much as possible to about 10 minutes.

Or. Brown.

BROWN: (READS THE FOLLOWING)
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THE PERILS OF PCB: MYTH AND REALITY

Remarks presented at public panel discussion:
"Public Health Implications of PCB's"
Hartford, Connecticut, Sept. 12, 1979

by 3ohn F. Brown, Jr., PhD
: Mgr. - Life Sciences Branch
General Electric Research and Develogment Center
PO Box 8, Schenectady, N.Y.

At the outset, let me say I am not a Company officer, and my
remarks do not represent Corporate policy statemefits. I am the head
of a Life Sciences R&D Branch, and my opinions are those of chemical,
medical, and biological research scientists who have been concerned
with PCB's. .

I have been asked to fccus my present remarks upon PCB health -
hazards. However, I should point out that our studies have also ad-
dressed several other PCB issues that I would be glad to discuss if
questioned. These include chemical composition, ajalytical methods,
disposal technology, stability and fate in the natural environment,
microbial degradation and bioslogical effects.

With respect to present scientific knowledge about the health ef-
fects of PCB's, I'd like to make five main points.

First, there is a large body of scientific literature out there,
over 500 original papers on PCB bioeffects. This means that many ques-
tions regarding persistence, toxicity, and carcinogenicity can be answered
on the basis of observations already reported, if you're just willinq to
dig in, search, and correlate.

Second, the basic patterns of effects induced in vnxm-bloodld ani-
mals by the toxic types of PCB's are identical to those produced by
polychlorinated dibenzodioxins and polychlorinated dibenzofurans. Such
patterns vary somewhat with the animal species. In chickens, the char-

- acteristic result is edema disease; in mink, it is reproductive failure.
In rat and mice, there is prcgressive damage to the liver, culminating
in cancex. That result, however, has never been seen in guinea pigs,
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monkeys, or man. Instead, the characteristic pattern in humans features
acne-like skin eruptions, called "chloracne,"” along with changes in skin
pigmentation, peripheral numbness, digestive upsets, headaches, and
fatigue.

Third, if one compares the reported observations, whether on
chickens, rats, guinea pigs, mink, monkeys, or man, one finds an enor-
mous variability in the ability of different PCB specimens to produce
toxic effects. In many cases, the original investigators themselves
recognized this variability, recagnized that they were dealing with an
impurity~dependent toxicity, and clearly reported it as such. Within
the past year, these variabilities in effect have led both the Inter-
naticnal Agency for Research on Cancer, and our own FDA to declare the
evidence for the carcinogenicity of PCB's to be inconclusive.

But there's nothing new about this. The very first Anerican re-
port on PCB-related chloracne, back in 1936, recognized that toxicity
in PCB's as an unusual phenomenon that was associated with unidentified
dmpurities in a single bad batch of early PCH,
as a poiychlorinated dibenzofuran, or PCDF. PCDFP's have apparently been
virtually absent from industrial PCB's.as made in this country for at
least the last 25 years, but they have been present in European and
Japanese production at levels of 5-30 parts per million, and in a num-

.ber of the laboratory specimens used in biological testing. More sig-

nificantly, these highly toxic PCDF's can be formed by scorching PCB°s

at temperatures 2bove 500°F. The high temperature heat exchanger fluid
that caused the Yusho illness episode in Japan is now known to have ?
been a PCB that had been more than half decomposed to polychlorinated
quaterphenyls and PCDF's.

Fifth, there is ajundant evidence that human exposure'to ordinary,
unscorched PCB is without obvious health effects. PCB's were in wide-
spread industrial use in all developed countries for nearly fifty years.
Despite this, there have been only a handful of definite reports of
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‘*1inked to cancer," and "deadly.” One sees pictures of policemen

~ wera being degraded. This led to the prudent lecisions, first, to

v

chloracne syndrome - all associated with baking, soldering, or heat-
transfer applications.

The lack of toxic ef:lects in the vast majority of exposéd workers
cannot be rolated to lack of PCB uptake, exposure time, or medical ob-
servation. Rcpeated studies of exposed electrical workers in both '
the US and Japan have shown them to be carrying in their bodies any-
where tatween 10 and 1000 times as much PCB as was found in the Japanese
suffering from Yusho illnass or roughly 100 times as much as the
FDA figures vou would get by eating fish controlled by their new 2 ppm
tolerance limit. Many of zhese people had accumulated up to 30 years
exposure before PCB use was stopped in 1977. Despite this, their
health seenms gtatistically indistinguishable from that of their un-_
exposed cohorts.

In short, whether on crounds of toxicity or carcinogenicity, the
scientific record provides very little basis for concern over low level (-
exposure to ordinary, electrical grade PCB such as that presumably pre-
sent in the Housatonic. ’

We all know, however, that this is not the popular perception of
the case. Cne reads again and again the dreac phrases, "acutely toxic,"

dressed like plutonium workers in order to clean up a contaminated
grease spot, or farmers of the upper Rudson readying both shotguns and
injunctions to stop PCB dredging, or New Jersey citizens mounting op-
position to the use of an EPA-approved PCB incinerator. And all this
over a widely used chemical that has produced no clear case of human .~
illness in this country in the last 25 years.

This gulf between popular perception and scientific reality s2cms
to have begun with good intentions. About 10 yea: s ago it became ap-
parent that PCB's were flowing into the environment faster than they

sharply restrict PCB use and then to ban it completely. In order to
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help promote the drive for a ban, the idea was advanced that perhaps
any toxic effect exhibited by any type of PCB mixture in any animal
should be considered a potential hazard of all PCB's in all creatures.
This made an interesting as well as useful story, and it grew larger
and larger with each retelling.

I believe that the PCB supertoxicity myth has now outlived its
social value. The economic use and disposal of PC3 is no longer an
open issue. All PC3's were legally banned in the US in 1976, Their
manufacture, import, and all major uses stopped in 1977, Elaborate
procedures to limit the flow of scrap PC3 into the biosphere were in-
stituted by E?A in 1979. However, none f this can alter the fact that
a hundred thousand tons have already passed into the biosphere. It is
present, at varying levels, in the oceans, rainfall, soil, rivers, a;d
fish, and there is no presently known human action that can radically
change =rese environmental levels in the short texm. There will be
detectable levels of PC3's in fish from the Housatonic for decades,
lower levels to be sure, but nevertheless detectable.

The real challenge we face today is learning to live with these
realitiss. We must decide, for example, whether we'd rather give up
£ishing or readjust our perceptions of the perils of PC3's. .

In my opinion, the FDA ruling of June 29, 1979, which proposed
setting the Federal tolerance limit for PCB's in fish at 2 parts per
million, makes sense only as a temporary measure. Basically, it is de-
ltgned to provide protection to somecne eating tish from waters contami-
nated with PCB's that are in turn contaminated with 1% of PCDF's, which
was the extreme situation that caused the Yusho illness in Japan.

The probability of this actually being the case is pretty lcw. However,
the agency is forced t> regulate on the basis of PCB's present rather
than PCDF.'s feared because of the problem of chemical analysis. At
present, chenists can reliably analyse fish for PCB's at parts-per-
million levels, but not for PCOF's in the parts-per-billion range.
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Fortunately, analytical methodologies are evolving very rapidly,
and we think that valid high sensitivity techniques for PCDF's in fish
should be available in a year or two. 1In due ourse, I would then hope
to see the present Federal tolerance limit of 2 parts pér million PCB
replacex by a 20 parts per billion PCODF standard. This regulatory re-
form would probably permit the resumption of commercial fishing in
several closed areas. '

Meanwhile, I would hope that responsible State agencies could
make diligent efforts to examine their PCB pollution problems on a
:eqion-by-feqion basis, and adopt regional fishing regulations that
locally, not qut the wors: possible kind as presumed by the Federal
standard. ) b

Obviously, any attempt to promulgate regional tolerance standards
less rigorous than the Federal one will invite challenge. To develop
and defend such standards will require hard work, citizen support,
serious scholarly effort directed at the original scientific literature
rather than agency summaries, and intellectual courage. However, it will
not represent the first time that public health authorities have had to
make hard choices between scientific reality and popular mythology. I
would urge you to address this challenge.
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SARDINAS: Thank you, Or. Brown. Our next speaker is DOr. James
Douglas, again frcm the Yale School of Medicine, Department of

Epidemiology and Public Health, and the Pierce Foundation. Or. Douglagi

DOUGLAS: Thank you, Mr., Chairman, First let me say that
I am here as a toxicolagist, and not with any special knowledge
of the PCBs themselves. [ have done no work in the area. And
as far as we can ascertain there is little or no work being done
on PCBs at Yale or in the Pierce Foundation. [ have therefore
spent some time reading the literature, and my knowledge is based
on the ma;erial which is published. I think that ihere are a
number of basic questiins which come to my mind a: a result of
reading the literature. And ['m just going to briefly state what
they are and not make any other formal presentation, but try to
help in any questicns that might ccme aleng. First of all, the
fact that we can detect materials does not necessarily mean that
they are toxic. Analytical methods tecome more and more sensitive
all the time, and we can detect smaller and smaller guantities
of matertals. That does not necessarily mean that they exert
toxic effects. And on: of the things that we have to think about
fs the fact that Pcas.are detectable does not mean that they are
necessarily toxic. The methods of detection and analysis are
particularly important. Toxicity is related to a particular \

substance. The PCBs are a group of substancaes which as, has been
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DOUGLAS: (Continued] just mentioned, are, in some instances,
contaminated with very small emouhts of benzofurans. Certainly
the toxicity of benzofurans seems to suggest that they are a gcod
deal more potent than the PC3s. One wonders, therefore, whether
many of the effects described to PCBs may not be due to contaminat}on
of thet particular material. Toxicologists face a very difficult
problem in that many materials are handled by animals in quite
different ways. This is quite clear in the area of the PCBs where
really there are fairly few animals which are truly representative
of man, and I think that its fair to say that probably the primates
give the.closest'types of responses to PCBs as compared to man,
and there is, for varfous reasons relatively little work betng
done with the species. Having surveyed the evidence that is
available, one of the concerns which I have with regard to the
PCBs fs the fact that the higher. more toxic species are very

poorly metibolized, and are accumulated rather easily in various

‘species, [ think that that is an important consideration, [t

reminds me very much of, of DDT, for example, although DOT {s

8 substance which could very easily be metabolized eventually.

On the basis of the available information, I think that I would
have to.conclude that there's no conclusive evidence that the
PC8s are carcinogenic. 1 think that coniiderable amount of data
s equivocal. But I think that some of the more recent data would

suggest that there are some effects in man, for example, Dr, Fishbein
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DOUGLAS: (Continued) of Mount Sinai Hospital in New York,
has reported scre effects on pulmonary function -in workers exposed
to PCBs. But 2gain, scme of these studies are difficult to evaluate,

since they do not have proper control groups. Thank you.

SARINAS: Thank you, Or. Albert Kolbye, again, from the

Food and Drug Administration. Or. Kolbye.

KOLBYE: Thank you, Mr. Chatrman. Ladies and gentlemen.
1'11 be speaking on behalf of the Food and Orug Administration,
and explaining some of the viewpoints both legally and scientifically.
My background is in medicine, epidemiology, toxicology and law.
The Food and Drug Administration primarily has author ity over
interstate commerce with respect to food. And so the action
1eve3s that are set by Food and Orug refer to food that s in
interstate commerce. At this meeting, if we are discussing sport
fishing or intrastate commerce, 1 am here in an advisory capacity
to share what knowledge and insight we in FOA have. To be a
1ittle bit more specific about the law, and not to get too legalistic,
Section 406 of the Food and Drug Act is the one that z2pplies to
s PCB and fish situation. [t's an Act that covers environmental
contaminants in foods. And the law es£¥ntially says that FDA
has the authority to set standards or action levels in fish, for

example, to the extent necessary to protect public health., Let's
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KOLBYE: (Continued) talk for a moment about human exposure
and keep in mind that an action level s only one parameter.
That's t;e level, so to speak, of permitted resicues in a food
comaodity. A very important parameter that influences your exposure
§s how much food you eat at that level, and another important
parameter {s the frequency with which you are exposed to food
contaminated at that level, Said in slightly different terms,
if one has a systematic exposure, if one is eating day to day
highly contaminatad fish, one is getting a total exposure that
is'far different! and far stronger, {f you will, than somebody
contains some residues of PCBs. So when we look at the overaill
health situation, the primary huﬁan experience has been referred
to by other speakers, and that dealt with the disease suffered
by the Japanese people, called Yusho. Back In the early 1970's,
when FOA first got involved in regulating PCBs, we reviewed the

_evidence and available data from the Japanese populitions and

attributed all of the illness experienced by the Japanese to ?Cas
slone. Subsequently, we have determined that about half the
organic chlorinated material in the contaminated rice oil was

3 quaterphenyl and that the level of polychlorinated dibenzofurans
that were present in that rice ofl approximated S00 parts per \
million. It has been mentioned that here in the United States

the, the PCBs produced have been much cleaner with respect to

g
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KOLBYE: (Continued) the presence of dibenzofurans. Here
in the United States, to the best of my knowledge, the highest
level of dibenzofurans that has becn determined to exist approximate
maybe about 10 parts per million {n the PC3s, And so the American
products have bdeen ruch cleaner than the products menufactured
in Eurcpe or in Japan. One does have a problem thcugh, as mentioned
by an earlier speaker, that when PCBs have been exposed to heat
formation of more of the dibenzofurans occurs. HNow, the feeding
studies in animals that have been conducted to attempt to assist
the carcinogenic and chronic toxicity of PCBs also involve exposing
the animal, since they're exposed-to commercial preparations of
PCBs, to whatever contaminants are present in that PCB procust.
And‘this then includes the likelihood that test animals were exposed
to lppro;imately 10 part per million level dibenzofurans in the
amount of PCBs they received in their diet. So it's u-nd‘ur to
3ome scientists and to myself personally, what the exact role
of PCBs is in terms of influencing the expression of cancer.
And 1'11 be interested in Dr. Weisburger's comments in a few
minutes. But basically the thing that one has to remember when
considering PCBs, we're considering a spectrum of chemicals where
the degree of chlorination and the positions chlorinated on t;e
carbon rings are important determinants of the toxicity and the
metabolic activity of these compounds. For dibenzofurans, there

is about a thousandfold range of toxicity depending on the degree
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KOLBYE: (Continued) of chlorination and the position of
chlorimation. And the same holds true for the dioxins. A 2378
tetrochloredibenzodioxin is very, very toxic. But other tetroforms
of the dioxins, if they're not chlorinated in those particular
positions, have different toxicity. If you have higher chlorinated

ones depending on position, they can be far less toxic. Thank

you.

e SARDINAS: Thank you, Or. Kolbye. Or. Elizabeth Weisburger
s our next speaker, and again, she is from the National Cancer

Institute. Or, Weisburger.

WEISBURGER: (READS THE FOLLOWING
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satb vl st tonmec ! ool Lt DBrprartment o ”".ll”;
wn ?imn.iu.n’

“What i the Present Understanding of Heallh Hazards of PCB's®

Clizabeth K. Meishuryer, Phol), .
National Cancer InsUitule v
Netional Institutes of llealth
Bethesda, Marylard

A bloassey of Aroclor™ 1254 for possi.bh.- carcinogenicity was con-
ducted by administering the test chomical in.feed to Fischer 344 rats,

’ Groups of 24 rats of cach sex m"rc administerd Aroclor= 1254 at
one vl three doses, either 25, 50 or U0 ppm:: fur B4-10% wenks. Motched
contruls consisted of gross of 24 untreated rats of cach sex. Al Sur:
v.sing roty were killed at 1042705 weeks.

Mean body weights of males and fumgles recelving mid and hiyh doses
ang females rn.-cehing"'luw duscs.of the chemial were consistently below
t.mse of Ile curms‘pundinq contruls, heyinning at about u&l 10 of the
sudy., e -l)rcm.ase in ::urviv.:l wiunyg wabes, but nul.. among females, showed

« Siygnificant dose-related trend.  Adeypmats mmbers of gnimals of both

- sixes sursived for meaningful statistical anslyses of the incidences of

{ swrs,

The combined fncidences of lymphomas and leukemias showed a signifi-
can, do',t:-rel.md trend 1n males (c_unlruls 3724, low-dose 2/24, wid-dose
Lot highedu e W29, 10 - TR T Ilmomh-;'_ Lhe vt comparisons of
ot b g D wWiLh Lhse ol Lhe ﬂ:IYl.’l\ml contrals were not stetise

Linally signiticant, aml the tumrs Commot clearly ne related to

ahoomstration al Arocloe® 1251,
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liepatocetlnlur adunons and carcinmmt were tound in Lhe dysed
ygroups, but not in the contruls (males: wmid-duse 1724, high-dose
3/24; females: mid-dote 1/23, hiyh-dose 2/71), Additionally, a high

incidence of non-neoplastic hyperplastic nudicles was noled in Lhe dosed

“animals (wals:  controls U/29, low-dose 5724, mid-dose 3/24, high-dose

12/24; females: controls 0/23, low-duse 6/24, mid-dose 9/22, high-dose *
12/28). Although the incidences of t.umo:-s were not significant, the
qceurrence of the hyperplastic nodules appeared to be related to adminise
trauon.' of the chomical. ;

In the stumach, jenumm, or-cecimn, adenocarginmus were observed .{p
twu dosed mates and in two dused fombes s well as o carcinumg in one
dé;nd mle. None of these lesions was found 1a control animals fn this
study. Mistorical Inculences of these tuiors at this laburatory (6/600
meles (12], 2/6(0 femalvs {o. ]x]) sugyest that the !as:or. -« although
not statlslicnlly significant -- may be relaled to the sdministration of
Aroclore 1264, '

1, s concluded thal under llm.cmuli'.h)lm of Lhis biawssay, Aroclor™
1794 was nuot cerclaogenic in iischer 344 vats; hc;w'_'vc_.'r. ¢ high in:idence
of hepatocellulor pmlirera;ive lesions in bath mile and femsle ruts was
related to ixinfstration of the chemical. In addition, the carcinomes
of the gastruintustinat tract nay. be agsocidted with adninistration of

e due 1% in bath males anl tomale,,
-
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Arvelor= 151 (CAS 27323-18-3, HCI CBZ0uL4) is Lhe registored Lrade- -
wmark u! the Mongunte Chemical Cpmpany for their polychlorinated biphenyls
(PCBs). PLBs wure developed in 1929 primarily tor use o heat transfer
fluids and dielectrics (insulators). Aroclor 1254, 3 hipneny) contyine
ing gpproximately B3% chluring, it @ nont Luauble heat transter agent .
whidh functions in the rosge of JL0-300°C (iubhard, 1903; Poffunberge~
and Hubbarg, 1905}, '

This dioassay uf Aroclor™ 1254 was conducted as part of o larger
study’ drsigned to assess the cumbined effects of & gyroup of known ue

suspected carcinugens. Only the results of thofstudy of Lhe wdwministrae
1 y Yy :

tion of Aruclour” 1294 gre repurted here,

Aruclur’ 1254 was obtained in g single batch (Lot Nu. KBO1-504) fros
the lbr;sanlo Chewical Comp'.my. St. Lauis, Hissuuri. The idgnuly and
relavive purity of the tast chomical were confrred at Stanford Rescarzh
Institute. ! lence:ta!? ;uulyst',s (L, 1, 61) indicated 54,67% chlurine,
Gas-tiguid chrumatoygrephy amt aass spectruscopy showed that the Aroclor™
1254 cuntained at leest 18 isomers of polychlorinsted biphenyls ranging
from 3 to 7 chlorine atoms por _:nol(-cule. Ident ity was confinmd by
mc bear maanet ¢ rescnance, infr-x'n-xt: and ultruriolel wpectra, which

8 wery 1n agremnent with the structure. Mo attaml wes cade Lo Iden(ify;
we peantitate lupurities,

. Sree Gdumival waes storerd aboroo Lesperataee in auber glas jars,

-

Saber il Gerabe Cinchioe B pcin, ol bained Theougl cont ractt of She
oo of Cancer Tecativnt, National Sancer Lastitube, were used on

Cheeas Denastayse  Hne rals were ablatmed Frow Soaesen * aboveatury
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Gilray, Califurnts i grrival ol the Laburatury, o) animals were
quargnlined for 2 weeks a3 g aeclinalion period, rnllu.uing Lthis period,
ah ma}c;g.ﬂni"u less than 2% grawms, 411 females gaining less than IS'
grams, and all -mhealthy gnimals were culled, The remsining aniinals'
were gssigned to cages, one per cuge, until coch caye cuntained three .
animals. ZCages n.cre then . awmuberad am.l ussigned to cuntrol and treated
Yroups using 9 camputersgeneratod l'.uuhuuit-l‘(iu" tuble.  Rals were care
clipped fur individual identificdtion,

o All animals were housed in tesperalure- and hunigity-controlled
rooms. The terncralure was maintained ot 22°C+vith a range of 21-24°C,
ane the u;lnlive hunidity was maintgined 4t approximately 45%. The -
roow air 4as chenged 1) Liikes per hour and wes maintained ynder posi’ive
pru;.sure Ltu Lhe c'c-;css halis, [luorescent Vighting provided {1lumination
12 hours pur duy. Fond an water were available g4d lib(tu.m. Orinking

water was suftencd, filtered, sturilized with ultraviolet lighe, and

. sugplivd by means of an .mT«)m.ll.lv: walering systoem,

Subchroni« (eudfng studies were conducted with male and female
Fischer 344 rats to estimate the maxinmm tolerated dose of Aroclore 1254,
on the basis of which low, mid, and high concentrativns (hervinafter
referred to a5 "low doses ," "mid-doses.” and "high doses”) were detemined
far aministration in the chrunic studies. In the subchronic itudles.
Mece oo™ L% agan el tar Dol bn 1.:m'.v°ivl val b, ol PN S, 100 G o
Mo e Tt end ek cant el o, :au:ll CRC IS N XE BT I RPN PURNTTYY i AN

temtabis Palse Ghe choaicei was vrovided in foet Lo the trealed groups

fur ° wienke,,
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The enimals evceiving U0 o wierss snactiae, had pecasitonal diarrhea
and tremors, dand failed to gain,weighl. At this dose 4/15 males and
1715 females dict. (nlarged livers were observed ;m gros; examination, -
and histolngically etypical hyperplasia wa” observed. ~At 2U0 ppl:l; hody
wefents for both walis and females were approximately /0% of Lhose of the
controls, wud m 1y hepatocel Yular pleomorphism was seen histoluyically in
the livers, Rats Lreated with 25 ppm Aruclur 1254 had enlarged livers,
but no evidence of 1istologic abnornalities. Weight gain i1n all animals
trested at doses lower than 200 ppn was comparadle to that in controls,
and Lhere was' no mortality.below 400 ppm.  The low, nid and high doses
fur the chrunic studies were set ot 25, 51, Jml 100 ppm,

All anima)c weve ohserved daily fur sigmwe. of loxiicly am) patpated
lur. wz9eS ot vach woighing,  Animaly wore mrvghcd‘in-lividwll’y every
other week fer '2 m:els'.‘and once every fourth week for the remainder
of the sludy; tnimals that were woribund at the time of clinical examina-
tion were Lilled ant necrop:;ied.

The pathulogic evaluation consisted of yruss exaaination of wajor
uh].m'.. and Lisvies Trom lilIm'! atingls ond from animals found dead. The
follawing Lissucs were nmtinel;y examined microscopically from buth
treatod amt control animals:  Tungs and bLromchi, sploen, Hiver, lesles.l
pitartury, kidney, and bra:n. In addition, sections of stomech, urinary

Shahler, Lhyrotd, ol2rus, ond Ovary were examined in o majority of the

conirid 5, Lhene tiwuues were Laken trom Lreated rals unly if o higinn

wa. el ol aecropsy,  Oeeasionally, additionad tissres werns exanined
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microscopically, The diffurent tissues were preserved in 10T buffered
torml in, embedded in par.;ll in, nwectioned, and stained wilth hesatoxylin
and vosin,  Special staining Lechniques were utilized when indicated '
for more definitive uiqgnusis.-

Peginning at about week U for the high-dose yroups and about we;k
20 for the mid-dose-g;oups. mean hody weights of both myle and female
rats fed Aroclor® 1254 at the doses used in this biocassay were lower
than those of the cuntrols. Mean hody u-:i;ﬁnls of luw-dose males

uppeared comparable Lo those of controls throughont the study, while

meran budy weignts of Tow-duse females were lower Juring the second yeir’

of the study. At week 30, an intercurrent respiratory infection in the
colony caused weight loss, but no desths; ¢nimalts recovered within 30
ddys without treatment for the infection, )

Clinical ;siyns hssociated with administration of Arcclore 1254

includued alupecia, ambir-colored urine, facial cdoma, exophthalmos,

' and cyanosis. These signs were apparent among the high-dose yroups

beyinning at week 72 and‘.mumq the mid-dosi groups Jat waeek 104 of the
study. ‘.

A nr!ct/Ao! neoplastic prucesses were vbserved in both the control
and tredted rats, and, with the exception of the liver, the incidences
af Lhese seoptasms were comparahle in the conlesd and Lregted yroups.
taberstitialeor V) Luemirs, ot the desles were presen an the uu,w"lily oi
;:onlr'.l amd Lregted aales.  The nest wrt freguently observed ncoplasm

s Jenbanta 1 ither the arannlocylic or Tysplocytic fype, amt it

Camvalesl seiit e or e T bz b of Lhin meaplatLIC process wes
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couparedble in the control and Lrested yroups, The tollowing neooI'ASIs
were also present in scue contrul and treated rats but without compound
association: syuamous-cell carcinumas of the skin, alveolar/bronéhlc;hr .
adenomas of the lung, and uterine endometrial stroumal polyps.

In male rats, the reshlts of the Cochran-Armitage test for positiver
dosc-related trind in the incidencns of lL:ul.cmia ani! of combined leukemia
and Iymphong are signif-cant (P = 0.022 and P = 0,009, respectively).

The, corresponding results of lhe'Fishcr exact test, however, are not
significant in any treadted group when compared with the controls. There
is no other incidence of lumoriunt any spcci(;‘ic site .in cither sex chh_
1y statistically siynificant, A s(gni!ic;nt Cochran-Arm{tage trend in )
tne negative direction is observed in the incidence of finterstitial-
cell turor of Lhe lest:is. where the incidence in the controls exceeds
tnose in the mid- and high-dose groups. )

AL the duses used ig'this Bi«uswy. Arociur= 1254 was toxic to
both male and fewale Fischer 344 nu.’as shcwn by the d;:sc-rehttd
(-h:pression of mean body weights and the clinical signs which occurrcd
guring the second year. Mean body weights of mid- and high-dose msles
and of @)1 trested femsles were consistently lower than those of the
carresponding cuntrols after the 1‘niti.|l' growth phase, An lyltel:turmt
repiratory tafection al week 30 reculted in Lemporary weight loss,
taeh rwp cheabhn i al T geaaps o hidpney l.l.n' vantrwl g Ll animels I'.,lc:r
veguvered withen! Urestaent.  linieal signs including .)lop\'ch', bere
tulured .:Ehn.-. tactal edimna, exophthelmos, and cysnosis occurred in the

Winneduie groups bejinning ot week /2 ond o Lhe mid-dose yroups at
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week 104, Survival among aales, bul nut Jwony fesales, showed a .
significant dosc-related,trend. Adequate onunbers of animals of
both sexes survived for weaningful sutisti’cal analyses of the
incidences of tumors. ’

The combined incidences of Iymphowa and leukemia in males were .
significant (controls 3/24, low-duse 2/24, mid-duse 5/29, high-
dose 9/24, P » 0.009) using the Cochran-Armitage test fur positive
dose-related trend, but not in fewmales (controls 4/24, low-dose
6/24, mid-duse 6/24, high-dose 6/24). Since the results of the Fisher

exact test fer increased incidence were Aot siynificant tor any of

these groups, the occurrence of these” lesions cannot clearly b -=

reloled Lo the administration of Aroctor= 12%4.

Nepatacellular changes including hyperplastic noxiules, a;k.-nous,
and carcinomas ué;e found ivn treated animals, but none of these Tesions
were f'ound in controls animals in this study. Hepatocellular carcine-
nas ue}-e ohsurved ln‘one mid-dus? and twu high-dose msles, and hepato-
cellular uclu-\o--;as were observed tn one high-dose wale, one mid-dose
Fomale, aml two high-dose tewiea.  Badalar hyperplasia wis diagnosed
wWith a doraesrelated Ir\.-qt.u'ucy i the luw-, mid- and hivh-dose male
and female rats.  Although the incidences, of Lhe fuwors were not
significant, the vcvurrence of these proliferative lesions appeared
Lo 2 re’led Lo treatment,

-

In the stonach, jejunmum, or cecunt, alenocarcinomas were nserved

in twn Vevabed sales and in twn (reate | fomabe, s well e 3 carcinoma

ae umee Degbanl malee,  Nomne ol U Lessnons, ware Toumd 10 contrel
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anfmdls in this stady, suggesting that the lesions = although not

s'.at;stically significant -« may be related to the adwinistration of

Aroclor~ 1294, "
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SARDINAS: Thank you, Or. Weisburger. We'll now move on
to the ltate panelists, The first panelist is Or. Kenneth Dixon,
DOr. Dixon is the Scientific Advisor from the Amerizan Chemical
Society to Representative Toby Moffett's office. 4e is a member
of the PCB Citizen Watchcog Ccmittee, And he's from Southbury,

Connecticut. Or. Dixon.

DIXON: Thank you. ['d like to say first of all that any
L]
remarks | make should not be attributed to the American Chenical

Society, nor are they the opinions of the Watchdog Ccrnittee.

Question one is, repor<s indicate that different PCBs have different

toxicities. Also, PCOF, which is present in PCBs is reported

to be more toxic than PCBs. That's incidently is what Or. 3rown

_said. My question-is, would it be more desirable to establish

the nature of PC8s and the PCOF content of the PCBs in the fish

which we collect before issuing any health warnings?
SARDINAS: Dr. Kolbye, would you like to start off with that?

KOLBYE: One brief comment. Most residue patterns in fish
approximate Aroclor 1254 to 1260. That means that you're dealing
with the more highly chlorinated iscmers. And those are the ones

that have the longer biological half-lives, the ones that are
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KOLBYE: (Ccntinﬁed) not necessarily metabolized to its greater
degree. -The recent reportS of the chlorinated dibenzofurans in
fish reportad by br. Stalling and his associatas frcm Columbia,
Migsouri and the other cooperating centers, concern whole fish,
Now, one of the things that we have perceived, from some studies
in humans and in laboratory animals is that the dibenzofurans

have a different solubility pattern than do the PCBs, or at least

there are difference:. The dibenzofurans appear to want to concentratd

in Yiver. And since Or. Stalling did his studies on the whole
fish, one of the questions that I discussed with him yesterday

{s whether or not he would run some fish livers to see what the
concentration was of the dibenzofurans. And then compare that

with the filet portion of the flsh which is what humans ingest.

1 think certainly if | had responsibility for giving specific
advice to a specific locality, it would be halpful to know in
general whether the dibenzofurans are concentrating in fish liver
and whether or not they are present to a significant degree in

the edible filet. Also, I think that in any public health provision
one makes, one has to talk 2bout educating people primarily not

to consume contaminated fish or you're going to have to close

your streams {f that is the ultimate judgment that you make.

There are always going to be people who f%sh whether the stream

is closed or not; and one has to be mindful of educating the people

as to what the situation 1s, and to speak primarily to those sport

4+
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KOLBYE: (Continued) fishing people who will go back to the

same portion of the river,
SARDINAS: Anybody else on the panel like to ccrment on that?

Or. Dixon?

OIXON: May I antwer that? [I've asked Randy Most of the
Connecticut Department of Health Services and the people associated
with her, to perform the same analysis on the fish which she
c;llects. If she doesn’t do that, will she have the whole story?
I'm asking that the State Health Department have the same kind
of analysis made for PC3 and PCOF that Dr. Stalling has. And
before that analysis is made, should -our State H2ilth Department

issue any directives or comments on the entire situation?

SARDINAS: Okay, that's been noted and we will at the State
Health Department discuss that suggestion further with our labora-

tory people. 01d you have a further questﬁon. Dr. Dixon?

DIXON: And now the second question is, some experts have
calculated that PCB toxicity and garc1nogen1city would represent
8 health hazard if one were to consume one haif a pound of fish
containing 5 parts per million everyday -for 8 to.2] months. This

is a shortened statement of what Or, Lewis has safd in a publication.
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DIXON: (Continued) Mow I'm saying, isn't this an unlikely
exposure? Wouldn't the hazard be greatly reduced if the intake

were cut in half fcr those eating that much fish?

SARDINAS: | think perhaps for the sake of the national
panelists who probably haven't seen that publication, [ should
Just briefly mention that theseré;ta were based";; scme extrapolations
from data that was existing on PCBs where we tried to scme extent
to, give a perspactive on the relative risk of eating a quantity,
having an extended exposure based on l:vels that were found in
fish flesh and in fish skin. We basically produced a linear mode!
that would extrapolate foward something about the levels of risk.
And 1 guess what you're Basically asking though, Or. Dixon, {s
two things. First of all whether or not half a pound a day i;gestion
of fish is a reasonable expectation for the population over a

long period of time and secondiy. whether or not {f half that

.quantity were consumed this would sign ficantly decrease the risk

of our projected morbidity. [ don't, know if any of the panelists
would Yike to speak to that issue. Perhaps Or. Lewis, would you

Tfke to make a brief statement.

LEWIS: Two things, first of all.. the use of those particular
estimates was totally arbitrary. We were trying to get in the

range of at least the kind of quantities somebady might eat in
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LEWIS: (Continued) a day. We were extrapolating it to the
entire state population and counting it over a long perfod. Now,
we were also making assumptions, possibly not warranted, about
extrapolating this to people that eat less. But at least it gave
us a standard of ccmparison. It {is interesting, however, that
this surmer, as we have been going 2round getting blcod samples
and interviewing pecple that eat fish from the Housatonic River,
that we found of the people that eat fish about a quarter of them
are eating in the range of 3 to 6 pounds per month. So we're

o

not all that far off.

DIXON: May 1?7 My third question is very simpie, and indicates
my attitude towafds this problem. Three, why not say that the
intake of fish may be, "Hazardous to the Health.” We recognize
thit the level of consumption would then be left to the consumer.
That little notice alang the Housatonic River should read *Hazardous

to the Health" to eat these fish,

SARDINAS: We have duly noted thosa comments. Okay, our
next panelist is Mr. Sdward Kluck; he's the President of the
Housatonic Fly Fishensen's Association, and a member of the PCB
Citizen Watchdog Comittee. Mr. Kluck?

KLUCK: Thank you. [ suspect my role up here is partly to

~
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KLUCK: (Continued)} represent not only ocur own group of trout
fishermep. but also the sport fishermen who use the entire watershed.
And [ had a two part question primarily relating to the proposed,
and now postponed for a period of time, 2 part per million threshold.
I'm wondering, and it's been answered to a degree, wondering what
the rationale was for achieving this 2 part per million as apposed

to the existing S part per million?
SARDINAS: (r. Xolbye?

KOLBYE: On a broad scale, we've had approximately a decade,
nationwide, of exposure to PC3s and probably longer than that.
Look at the types of incidents that have occurred, such }s recycling
paper that has then become contaminated with PCBs and PCBs that
fouﬁd its way into animal feed. Some of it can cause migration
of residues from paper board tb human focd. We've controlled
that sftuation. We've controlled the situation of using heat
exchangers, PCB heat ec«change fluid. PC3s were used as silo sealants
in many parts of the country for a while, and residues got into
milk, into the sileage and into dairy cattle, That situation ’
is under reasonable control. So we come full circle.. The only .
problem exposure, so to speak, is fish frcg certain geographic
areas whe-e there is a prcpensity for PCB residues. There's one

other aspect that's been involved, We've been monitoring, and
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KOLBYE: (Continued) so has EPA, the residues of PCBs in
human breast milk. There has been some research with which ['m
not completely comfortable that would seem to indicate the expected,
that fetus and wéening animals that are being nursed, have an
exquisite sensitivity or may have a more exquisile sensitivity
to PCBs than anything else therein. And so, what one ends up
doing is drawing a bright line in a spectrum of grays zad making
a value judgment 2s to whether there is enough protection for
the coming decade from the 5 part per miilion level versus bringing
it down. The decision was to try to bring it down and 2 as the
bright'llne was draen. Now it's impossible to give you lucid
explanations why it fsn't Uy, why it isn't 3, 1t's ultimately

a value judgment.

KLQCK: My question was not relative to the wmber chosen
but to the tests and results which hava related t) that number
at this pofnt. The other half of my question deais with the
assumption that at one point in the ball game 2 pgm will be the
minimum. In the past of the various f-esh water species that
have been tested in the Housatonic watershed, pretty much every
species has shown itself at or above the 2 ppm. Striped bass
that have been previously tested have'Jyst been marginally below
2 ppm. 1 want to know what effect this 2 ppm will have on health

activities, fisheries management, further investigatory activities,
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KLUCK: (Continued) public education, etc., along the entire

Housatonic watershed and the Sound.

SARDINAS: 4As Or. Xolbye mentioned earlier, the Food and
Orug Acministration is primarily concerned with interstate transport
of these materials and | guess what you're really asking is fo;

an intrastate consideration of these materials.

o LEWIS: [ think so far we've been fairly consistent with
the 0ld standard of S perts per million and I don't anticipate
any chaﬁge just because the standard changes to 2 parts per million.
Or. Kolbye pointed out correctly that the FDA is looking primarily
at interstate. They're also lcoking primarily at commercial operation
In the Housatcnic River we're talking about sports fishing and
private collection and consumption of fish. FDA certainly isn't
going to regulate this, We don't have any regulatory powers,
It's not really a question of imposing any standard. 1 think
the promulgation of a standard fs irrelevant to our policy and
what we tell the public, with the possible exception that it does
at least gfve a rough ballpark figure upon which to hang our hat.
What we're anticipating doing with the 2 parts per million standard
fs simply considering the areas of the river that we post. We
also are considering warning about salt water fish consumption

such as striped bass, which may fall into this 2 parts per million
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LEWIS: (Continued) standard. This {s in no way a prohibition.
The on1y~thing we're doing and it's not effected by the standard,
is trying to inform the public to the best of our knowledge, what
risk they're taking. We're not in any way restricting them, or
forcing any prohibiticn on fishing. Our main goal is to put whataver
risk may be involved in context with other risks we're exposed
to. HMow, there's one otﬁer area that you sort of touched on and
jt's really within DEP's responsibility rather than ours, and
th;t is the quastion of whether it's going to be state policy
to stock the Mousatonic River with trout. That's quite a different
question. [ don't see how our health policy has any effect on
that whatever since presumably the stocking of trout has nothing
to do with treating the river as a food source. [t has to do
with sporfs fishing. And again, 1 think the question of ;ports

fishing versus exting fish is not necessarily related, since sports

fishermen jresumably 2re fishing for the pleasure of catching

fish, not ntecessarily for the pleasure of eating fish. I think

they're no: necessarily related.

SARDINAS: Our next panelist is Or. Armond Oppenheimer.
Or. Oppenheimer fs the Conservation Chairman of the Housatonic
Aucubon Society, is a Professor at Columbia University, and a
Fellow of the American Association for the Advancement of Science.

Dr. Oppenheimer is also a me=ber of our PC3 Citizens Watchdog
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SARDINAS: (Continued) Comittee. And he's from Lakeville,

Connecticut. Or. Oppenheizer.

OPPENHEIMER: In view of the fact that the PCEs are found
al) over this planet in the polar regions and every lzke and every
stream in our country and fn, certainly in the northern hemispnere,
and since the question of the carcinogenic, mutagenic, reprocuctive
damage and other toxic effects of PCBs with their contaminant,
dibenzofural, are paramount to a national health policy program.
And since the additive affects of PCBs together with other environmentd)
toxins are of paramount importance in consideration of the PC8 N
problem, and finally, since PCBs enter the environment through
groundwater, through evaporative prccesses, into the environment,
into the air, they're deposited on the soil, and perhaps ihey
contaminate our vegetable, fruit products, 1'd like to adcress
a question to Or, Weisburger. WNamely, since Aroclor 1254 is only
one of a number of PCB cempounds, and since the additive effects
of PCBs and many other environmental toxins are not taken into
account in this research, how conclusive is this experiment, Qnd

can we take any comfort in the negative findings?

WEISBURGER: | would say thagiue cﬁnnot take any comfort
in the negative findings because we know frcm many animal expariments

that there's a great difference in the strain response to known
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WEISBURGER: (Continued) carcinogens, There can be variation
with some very potent carcinagens from 0 to 100% tumor incidence.
So I would agree that we cannot take comfort from this negative
study. We don't know, in fact there s cne other study in the
Sherman strain rat with Aroclor 1260 where it was reported that

there were tunors were odtained.

OPPENHEIMER: The only other aspect of it wa: the question
of the accumulation of PCB3s over a lifetime, and their interaction
with other environmental toxins, as a very impartint consideration

in assessing the pathological threat to human health.

WEISBURGER: Unfortunately, there has not been encugh labofalory
experiments to make any statements. It takes a great deal of
time and effort to do a single study. And to do this prcperly
one must have to test a PCB with many other environmental chemicals

and that just has not been done.

SARDINAS: Or. Kolbve, I think you wanted to make a statement.
KOLBYE: Wel), perhaps just a brief comment. One of the
main effects of the PCBs cepending upon degree and position of
chlorination, seems to be related to inducing or inhibiting various

enzymes Jike the mixed function oxidase enzymes., It's of interest
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KOLBYE: (Continued) though, that there are many naturally
occurring substances in our diet that have similar properties.
when we review the PCB toxicity and evaluate the various data
in terms of arriving at some decision with respect to a reccmnended
action level, we try to take into account not only the direct
evidence, but anything that we know or suspect would be interacting.
But there is a 1imit to how far one goes in that. And | suppose
I should aiso say that while it is fashionable and political to
say that there is no such thing as a safe exposure to any carcinogen,
I think it is fair to say that the greater the exposure to a carcinoger
the greater the risk, and the lower the exposure, the lower the
risk. And from the viewpoint of socie%al decision making, one

has to draw a line scmeplace.
SARDINAS: Thank you, Or. Xolbye.
SARDIKAS: Dr. 8rown.

BROWN: Yes. There has been a little work reported in the
literature on the supplemental effects of PCBs with some environmental
carcinogens. And the results are rather peculiar. In the case
of, is worked on by the Japanese, in the case of polycyclic arematic
hydrocarbons 1t has been found that simultaneous adainistration

of PCB decreased the incidence of tumors produced by the other
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BROWN: (Continued) carcinogen. There is one of the chlorinatad
pesticides In which this effect was not observed. 1 don't remember

which one [ think it was heptachlos.

SARDINAS: So you're suggesting that in the literature, at

least, there is a protective effect of PCBs?

BROWN: Yes, this would be as expected from Or. Kolbye's
remarks. That its primary effect is as an enzyme enducer. And
in high doses it's going to simply change the metabolism of everything

in your bcdy.
SAROINAS: Sure. Trank you, Or. Brown.

OPPENHEIMER: Would Or. Brown suggest that we take a small
capsule of PCBs with our vitamins? In as much as PCB contamination
poses a national health problem, and since scientific and professional
groups in many areas are engaged in research 2nd technology aimed
at finding solutions to the many problems related to PCBs, would
it not be a great saving in time and money, and ivoid dupliént!on
1f the EPA set up a central office to collect, digest, evaluate,
and promptly distribute information to the proper departments

of the several states. As [ say, this is not a debatadle question,

1t is offered more as a suggestion.
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SARDINAS: Thank you, Dr. Oppenheimer. Did you want to comment?

BROWN: Yes, that's a very interesting question and suggastion.

Historically in studying any question of environmantal pollutian

the three R's of environmental science are rates, rcutes and reservofrs

Better trace the flcw of the poliutant. EPA as a whole has been

very uninterested in these questions. The people who have studied

PCB transport arocund the environment, and have cone the most impressive)

Jjobs have been other state and regional groups, particularly in
Michigah, Wisconsin, southern California, Chesapeake Bay area.
[an Nesbit of the Massachusetts Aucubon Society has been very )
much coencerned with the global flow, This is because in most

cases when you get down to the problem of what do you do with

‘a specific pond, river or lake, it is a local problem,

SARDINAS: Thank you, Or. Brown. We have with us substituting
for Mr. Melvin Schneidermeyer, Tcm Turick, of the Department of

Environmental Protection here at the State of Connecticut. Tom?

TURICK: Thank you, Mr. Moderatcr. My questions are of a
general nature and they fall into three specific areas, and that

is the health effects uf PCBs through, number one, occupational

exposure, number two, the consumption of zontaminated fish; and
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in 1977. And there are a number of studies of such populations

TURICK: (Continued) numbar three, possibie health effects
of PC8s-in drinking water. My questions are addressed at no specific

individual but rather at the panel in general. Or. Brown, if

I heard him correctly, today stated that tha, the risks from occupatioda
exposure to PCB could be as much as 100 times greater than the

risk from consuming fish that have low levels of PCB in their
tissues. ['m wondering what the panel's thoughts are on occupational
risks as related to fish consumption risks. And would it be true
tﬂ;n that, if there is to te a break through as far as cancer

risks from PC8, would it not ccme 2bout through research into

occupational exposures versus recreational fishernen research?

BROWN: We think so. And there zre some good mode) systems
available in several populations of capacitor workers, both in
the United States and Japan. These people were very heavily exposed

for periods up to 30 to 40 yesrs before the PCB use was terminated

going on. Some results tave been reported already, and some are

continuing,
SARDINAS: Or. Weisburger?

WEISBURGER: 1It's usually thought that a period of 20 to

30 years of human exposure is equivzlient to the type of experiment
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WEISBURGER: (Continued) we co in rats, and therefcre, if
no human cancers have shown up after heavy exposure over such
a long period, its ceeried that the chemical prchably dces not

have an effect cn humans.
SARDINAS: Did you want to corment on that Dr. Douglas?

DOUGLAS: Yes, just to say that Or. Fisnbein and the group
in New York have done scme fairly nice work in locking at people
occupationally exposed for periods of longer than 15 years. And
as I recall in one of their pape;;-they state that there are rémarkablﬂ
few findings in these individuals. [ think that that's rather

significant.
SARDINAS: Tom?

TURICK: My next question, I'm wondering do we know enough
about low level exposure through consumption of fish to move towards,
as far as our fish wirnings on the Housatonic, a warning system,
that for instance, Canada has employed. Canada's warning system
is a very specific one, which recommands against e=ating certain
size fish, and type of fish in certain areas of the river. Their
system contains such paraveters as the pértion of fish per week

that could be consumed. And also, 1 believe, it dbrings in the
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TURICK: (Continued) population ;s a parameter., [t warns
specifigally to certain segwents of the population, such as pregnant
women, and children. [°'m wondaring do we know enough adout low
level exposure thraugh fish consumption that Connecticut could

be moving towards this kind of warning?
SARDINAS: Or. Kolbye?

° KOLBYE: well, I think one could set some priorities on the

message that one conveys to the populace. Other states have faced

this problem and have reccmmendations that in some instances appear

right on the fishing license. 1 would reccrmend that this approach
be considered by the State of Connecticut. It's really a matter
for your own review and recommandations as to which warnings you
“think are most appropriate, or which cautisns or recommendations.
Just as an example, I think some of the authorities in the Unitad
States, state authorities have said not more than one meal of

fish per week and from certain sources, not to be-consumed by

women in the child bearing years.
SIRDINAS:  Tom?

TURICK: My third question, at this time the state has no

reason to suspect that we have any type of problem with PCSs in
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TURICK: (Continued) drinking water in the Housatonic River
basin. However, in New York, if my information is correct, ccme-
munities do utilize the water frcm the Hudson River. They have
been findina [ believe up to 3 parts per billion in the drinking
water suppls., They will spend milligns of dollars for treatment
plants to try to reduce that level to 1.5 parts per billion.

I'm wondering what is known about the health effects of drinking
water contaminated with PCB in the range of 1 to say, 5 parts

per billion?

KOLBYE: I don't think there are any data at that low level.

And one ¢nly can hake projections.,

SARDINAS: Thank you. 1s Dr. John N. Lewis who's our next
panelist, is the Chief of the Bureau of Health Promotion and
Disease Prevention for the Connecticut State Department of Health
Services. He is also our state epicemiologist. And I'11 ask

Dr. Lewis for his questions at this time.

LEWIS: Thank you, Tony. 1 basically have'mcre comments .
than questions, and they're mainly directed at Or. Brown's talk.
First of all it's been the State Department of Health's palicy
as regards PC3 exposure in Connecticut to, in agreement with

Dr. Brown's comments about the relatively low toxicity and the
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. by Or. Weisburger, because they're very expensive and you can't

.So we have :0 rely on the rat experiments. Hcwever, in addition

LEWIS: (Continued) relatively low risk to the general population,
to deemphasize the toxicity of PCBs. In fact, in Connecticut,
I think” in terms of overall risks to humans, in ccmparing it to
many other things it is a very 1;; order of magn{{ﬁce. In fact,
we are only concerned in consicering toxicity of PCBs, primarily
with people who fish in the Hcusatonic River and eat the fish,
And that's 2 fairly small part of the population. But as regards
that group we have considered it important to put whatever risk
they may have in context. Scme comments related to extrapolating
the animal data to human data, and in fact, Or. Brown said there
was no evidence of cancer in monkeys or man, related to P(3s,
1 think that statement is scmewhat ceceptive. First of all,
humans are not experimental animals. And the kind of data that
we have collected on rats is simply not available on humans.
Second, monkeys which‘wculd be a good species to use theoretically,

are not available for the type of experiments that were described
do experiments on large numbers in the way you can with rats.

to that, | delieve there is some data in man, albeit not laboratory
data, but rather epidemiologic data, that does suggest cancer

ang liver damage in humans., And this includes, first of all,
extensive diata of elevation of liver enaymes in p2ople exposed

both in this country and in Japan to PCBs. And second, scme
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LEWLS: ({Continued) evidence, fairly weak, of an excess of
cancer anohg some Mobil 011 CoTpany workers who had worked specifically
with PC3s. MNow this is inconclusive evidence, and it’'s certainly
trye that we con't have any final conclusions gn this. On the
other hand, ['®m not 2ware cf any very solid human epidemological
data in the literature that suggests that it's not cancer causing
in humans, so it's really, [ think, just left in the unanswered
category. And that's exactly the reascn that we feel it's important
to warn people sbout it. We have published, or at least given
the press and the PCB Watchdcg Committee, our estimates of just
what order of risk we're talking about. And we did use figures
1ike people in Connecticut, everyone in Ccnnecticut eating a half
a pound a day for a year of trout frcm the Housatonic, obviously
not a situation that's likely to occur. But at least it gave
us a standard of comparison, and one of the comparisons we came
up with is that people eating that much fish in Connecticut would
p}oduce in our estimate, granted a crude estimate, an occurrence
of excess cancer deaths in Ccnnecticut that wduld be comparable
to the excess deaths due to drowning in Connecticut. Now, that's
a very small part of the deaths in Connecticut, drowning. We
would estimate further that if people eat less fish the risks
would be less than that of drowning. We're going to be making
more estimates like this in the future to put the various substances

that are not known to cause cancer in cantect., This, for example,
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LEWIS: (Contjnued) is a miniscule risk compared to the risk
of smokiang cigarettes, [t's a very low risk ccmpared to the risk
of warking with asbestos, or working with radiaticn. Or a variety
of other things, or the risk of not wearing your seatbelt, or
the risk of eating certain fats that have a high fat content.

So that, to put it in context, it is a very small risk., It is

a real risk, however, and we fcel that the, the standards that

are being used by FDA give us a good cutoff point to inform the
public that they are taking a risk when they eat fish from the
Housatonic River. Some ccrments were made atout fishing, and

if you listened at what everybody says ezbcut PC8s, ycu would want
to give up fishing. [ don't believe that follows, because most
fishermen I think get their rewards not out of eating the fish,
but rather out of the sport of catching fish. We certainﬂy have
Ao warnings at all about catching fish and throwing them back.
Some things have been said about standards. It's my understinding
as regards standards, that standards are based primarily on toxicity
other than cancer. 1 think we haven't heard any disagreement

with ‘the concept that with a cancer Fausing substance, even a

very sma)) exposure might confer a small risk. And it's !c} this
reason that we are warning 2bout all fish that have PC3 in them,
without real regard for the standard, because we think there is
some risk at any level of PC3 consumption. Unti) we know foz

a fact that PCBs don't cause cancer, [ think we have to make that
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LEWIS: (Continued} kind of warning. My comments are mainly
directed as criticisms of Or. Brown's speech, and perhaps you'd

like to comment,

BROWN: Yes. On this first point, I don't think we are in
as much 2 disagreement as it might sound. 1 said that in rats
. or mice the primary target of attack by the toxic forms of PCBs
i and the didenzofurans and dioxins, z2ppears to be the liver. And
the characteristic syndrcme produced by all of these agents is
a progression, as Or. Weisburger has indicatad, starting out with
enzyme inducticn, hypertrophy, adenofibrosis, and eventually hepatoceilu&ar
carcincme. This entire progression, culminating in liver cancer
does not cccur in guinea pigs, monkeys or man. As regards other
types of cancer, the report that Dr. Lewis cited is of twﬁ refinery
Qorkers who were exposed to a large number of agants at Atlantic-
Richfield, and eventually developed melancmas, The identification
of the agent [ thlni is still ambiguous, and certainly melancﬁas
have not bean associated with PCB exposures in any other case.

With respect to the industrial workers who have had heavy PC8
exposures for many years, the existing studies 1 might say, would
probadly be best described as superficial. The local medical
people have logked at those groups, have eyeballed the data, and
have said, yes, there are no gross effects, but the high quality

matched cohort pair of study required to find out whether there
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BROWN: (Continued) is a small incidence has not yet been
done. However, | would still like to emphasize one point that
you have-mace. These studies have all involved electrical workers
who worked with highly purified PC8s. The PC3 in the Hudson is
not all high purity electrical grade. It has apparently ccme
from a variety of sources. [ certainly would have no idea what
the toxicological quality of that particular PCB is. [ think

any health authority would have to act in a conservative manner

until that determination had been made.
SARDINAS: Or. Weisburger?

" WEISBURGER: 1'd just like to ask Dr. Lewis about these melanomas
in the refinery workers, if he could tell m2, did these people

work in 2 southern location?

LEWIS: I'm afraid I dcn't know any more about that study.
A warning came out of the National Institute of Occupational Safety
and Health about three years ago. ! never saw any follow up material
on it.

WEISBURGER: Because melancma s also asscciated with excessive
exposure to sunlight. And if they workeb in a southern location,

and were ocutside all day, this would also be a factor to be considered.
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LEWIS: Yes, ['m not even sure we're talking about the same
study because my memory of this rough study was that it was Mobtl

rather than Atlaﬁtic-Ricbfield...
BROWN: Excuse re, you're right, I'11l withdraw my comment,

LEWIS: My further memory of it was that it involved more
than just melancma, namely leukemia. But again, it was a very
c;ude study and I'm just trying to point out that the really
elegant studies that could demonstrate this spidemiologically
Just haven't been done. Nobody;;ﬁgoing to hangrg;eir hat solidly
on a slight excess cancer in scme refiniry workers who obviously
are exposed to other substances, but, a; you say, you have to
act conservatively when you don't have enough information. And
I think our responsibility is to err on the side of warning the

public as opposed to not saying anything about it.
SARDINAS: Or. Douglas, you had a conment?

DOUGLAS: Yes, I'd like to clarify one thing, with regard
to the liver damage and the number of comments about the induction

of liver enzynes. | just want to make it clear that it is a rather

general phenczenon, and not something specifically associated
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DOUGLAS: (Continued) with PCBs. Many agents which we use
medicinally induce liver enzymes, so that {n itself, whether it's
bad or good, ncbody really xnows. [t doesn't seem to bother
people or 2nimals in any way and is quite a reversible process.

The concern about the induction of liver enzyres is that because
these enzywes are rore active, they may then convert other materials
which we ingest, for example, nitrates, into carcinogenic agents‘
in a more vigorous way than if we had not been exposed to PCBs

aqd increased liver enzymes. There is evidence in the literature

to suggest that exposure of humans to PC3s does produce liver
enzymes. ['m not sure that there is any evidence in the literature
to suggest that there is additional evidence of liver damage as

is seen in the rat model.

SARDINAS: Thank you, Dr. Douglas. Or. Kolbye, you had a

coment earlier.

KOLBYE: I believe that it might be helpful to phrase estimates
of risk as maximum theoretical risks from linear extrapolation.
In other words, it's a very conservative approach, and probably,

1 should think, over estimating risk.

SARDINAS: Okay, thank you. John?
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LEWIS: Just one other very brief question. The point has
been made several times about the ccnramination of PCBs with
dibenzofLrans, and how that may in fact be the more important
toxic principle. We've been &ssuming that consumption of pure
PCBs would not produce exposure to dibenzofurans. On the other
hand, there's the possibility that the PCBs, pure PCBs may be
metabolized as didbenzofurans. 1 wonder if Dr. Weisburger could
comment on whether humans may actually nmetadolize to the other
substances, or whether jther species such as fish, might do that?

WEISBURGER: I do 1ot know of any :tudies where this has

been proven.

SARDINAS: Dr, Kollye?

KOLBYE: The information available to me, if ['m recalling

it correctly, is that while with certain isomers you may get an

apoxide formation of a PCB which may have electrophilic properties,

and may be associated with a possible carcinogenicity. That the
human metabolisa of a PCB to a dibenzofuran would be rather unlikely,

although theoretically possible, it would be unlikely.

SARDINAS: Well, at this point then, let me open up for questiens

from the audience.
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MALISH: My name is Steven Mali.h. I'm sectfon chief of
the Toxic Hazardaus Saction of the S ate [epartment of Health
Services. The guestion [ have is directed to Dr, Weisburger.
['ve heard epicdemiologizal evidence and toxicological evidence,
but I'm still not quite sure what the effect of PCBs are on man.
From anima) studies it would appear that an impure grace or a
grade of PCB of unknown purity, was used. Moreover, the toxicological
test Jaboratories have receatly come under fire because of shody
testing procedures. Therefore, do we have zny conclusive proof
that pure PCEs cr at least PCBs that impurities have been characterized
do cause cancer in 3ninals? Qbviously we do not have any epidemiology

data to this effzct.ri;nt now,
SARDINAS: Dr. deisburger?

WEISBURGER: We nave not done any tests on a pure PCB, containing
only PCB and none of the impurities, or a PCB which has deen definitive
characterized. [ would like to comment, however, on the remark
you made about the quality of the work and the toxicology and
the pathology and so forth. All the tests which were done were
performed under NCI contracts. If a report is published it's
a sign that the patholojy has been reviewed by both NCI and outside

pathologists. The statistics such as for the animil handling
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WEISBURGER: (Continued) and all that, have been reviewed
and we have fairly good assurance that the work is of good quality,

In other words, once a report :zppears it's very definitive.

MALISH: I certainly hope this is true, because we don't
have definitive toxicological information, and people are basing

their risk estimates on faylty data. (INAUDIBLE)
SARDINAS: Thank you, Or. Malish.

HORNBECKER: My name is Joyce Hornbecker, I'm chairman of
the Conference of Lake Authorities, vice chairman of the Lake
loar Authority., ['m from Southb;;}, Connecticut. I weuld 1ike
to make a comment. 1'm actually very aware of the people who
are eating the fish, First of all the majority of the people
in my area don't throw the fish back. ['m talking about etksic
jroups that live in Southbury and in the area. Pegple eat the
fish for two reasobs; it's a free meal, and for the ethnic groups
in particular, fish is a very large portio of the diet. I['m
very concerned about these people who are eating high concentrations
of fish. When a black man from Waterbury, for instance, catches
8 fish, he doesn't kncw whether the concantration is 2 parts or
20 parts per millfon. The testing that the Lake Zoar Authority

did initially indicated that scme of our fish weré 20, 22 pa}ts
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HORNBECKER: (Caontinued) per million. So we're talking about
a variablf. Also, the people who come to Lake Zoar and Lake Lillin;nah
to fish are people frcm Waterbury, from lew Haven, A lot of them
are black pecple. The only reason I'm making a point of this
is that they eat the bottom fceders, such as bullheads. These
people have the higher concentrations of PCB. [ would like to
see emphasis put on ways to cook fish that might reduce the toxic
effects, Is it true that it tends to settle in the skin? If
they remove the skin would they be less apt to become contaminated
or not contaninated as highly? [s PCB in the head and in the
Tiver? Should we say don't make fish chowders using the head
and so forth? If they remove the skin, {f they remove the head,
if they remove the intestines and make a filet, is there less
contamination? I would like to request that this kind of information

be made available <0 these people. Thank you.

SARDINAS: Dr. Kolbye?

KOLBYE: 1'd Just like to mention that if, if one filets
a fish, takes off the skin and brofls it in such & Way so that
the drippings move eway frem the flesh of the fish, you can reduce ‘
your PCB int2ke considerably.

SARDINAS: Thank you, Or. Kolbye. Mext,
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BANDOLIN: My name fs Larry Bandolin, I'm a fisheries biologfst

at the State of Coanecticut, Departzent of Environmental Protection.
1 have a statement and a question. Tom Turick mentioned that
Canada has been quite specific as to their warnings about eating'
fish caught in Canada. New York State has taken the opposite
tact. In their fishing syllzbus which is a listing of the laws
of the New York State which every fisherman gets when he gets
3 license, they have stated, and 1 am parzphrasing as I do not
havg that brochure with me, that you should not eat more than
one-half pound of fish from any waters of the State of New York.
My question is, an extensive effort was underteken this year to
collect fish from the Housatonic River in Connecticut, both from
the Massachusetts border right down to the lcwer sections of the
river. These fish have not been analyzed yet for PCBs. ‘lould

it be wise to analyze these fisn for both FCBs and dibenzofuyrens?
SARDINAS: Or. Kolbye?

KOLBYE: Just simply to mention that dibenzofuran analysis
is tricky. And the analytical sensitivity is not what it should ‘
be. And it's a tough method as I'm sure you may well be aware.
Earlier I mentioned that I would be interested in somebody Tooking

at fish liver, because I suspected it may be concentrated ‘there.

MONS 010905




-39-

KOLBYE: (Continued) I think it wculd be worth doing.
BANOOLIN: The fish have been cleaned and are now fillets,
scme with skin on, some with skin off, depending on hcw the fishermen

livers any longer,

KOLBYE: Well, it might be of interest to take a couple
f1lets where you know they came from a high PCB fish, and try

it on one or two and see wtat you find.
BANDOLIN: Thank you.
SARDINAS: Are there iny other guestions frcm the 2udience?

COLVIN: My name is Frank Colvin, I represent the Bristo)
Fish and Game Club. We have approximately 325 members. I'm a
member of the PCB Watchdog Ccamittee, and also a member and a
cormissioner of the Bristo) Water Department. My question is
a question that has been asked me many times from scme of our
members who fish the Housatonic exclusively: How long does it
take a stocked fish, say, in April, before the season starts,
to consume PCBs from the water? Can a person catch a fish vgithin

a week and feel free that he's not eating a fish with PCB content?
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KLUCK: New York State a year or two ago ran a test and showed
within two or three weeks they were 2pproaching their maximums,

1f I'm not mistaken,

BROWN: Yes, I'd emphasize that fish pick up PCBs mainly
through the gills, partly through feeding, in studies that have
been done in the past, they reach an egquilibrium level uitﬁin
about 30 days. However, the tota) PCB content will vary with
tﬁe fat content of the fish, And as the fish gets older and the

fat content gets higher, the total PCH will be higher.
COLVIN: Thank you very much; -

SARDINAS: Are there any other questions frcm the audience?

back and forth.

FOSTER: My name is Joanne Foster, and I'm a lay person with
the Southington Citizens Action Group. Recently we have discovered
that we had had contaminated public watar supply. This is my.
first exposure with the PCB incidence. I'm a little confused
a$ to the purpose of the meeting here today. Is it to clarify
if there is a potential danger with the consumption of PC3s?

Or, is there not enough evidence to warrant that kind of a warning?
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FOSTER: (Continued) I'm getting the impression that it's
almost 2 choosa your poison attitude. But if that's the case.
I would like to de informec and to have the right to choose my
poison, whether i be cigarattes, my water, or what it is, Is

that the basic issue here today?

SARDINAS: The purpcse of today's meeting was to discuss
the public health issues, and the health effects of PC3s and to
help the State of Ccrmnecticut rake determinations regarding,
i;formin; the public and ary continued action that we may tzke
in the future. We're looking really to get as much informed,
scientific -nformaticn froe rational experts regarding PCBs and

their health effects as rossidle.

FOSTER: So, the purpose eventuyally will be to make an informed

decision?

SARDINAS: Absolutely, well, of course, we've made a det.:ision
already, ‘and we have been trying to educate the public with regard
to the informatfon and data that we have currently. The purpose
of today's meeting 1s to get scwe national opinions from experts
regarding PCBs 2s a potential health problem so that we can make

a better informed choice as time goes on-with regard to informing

the oudlic.
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FOSTER: Okay, thank yos.
SARDINAS: John?

LEWIS: I'd like to just add to that a ccrment a small note
about the study already going on in Connecticut, because [ con't
think it was mentioned specifically today. In addition to keeping
ah eye on what's happening nationally and in the world, frcm the
po1nt,qf view of cpinions and data on PCB, we're doing a very
specific study in Connecticut comparing people who are eatirg
fish from the Housatcnic River with the control groups who are
not eating fish from the Housatonic River. We are evaluatirg
what levels of PCB they may have in their bodies, andrwﬂether
there's any evidence of specific physiolegicil effects, or even
disease effects from this exposure, So, although that's not apt
to show anything very dramatic, because of the relatively lcw
exposures in Connucticut, at least it may ﬁave sone specific value

to people in Connecticut.

DIXON: 1 hope that most of you have seen this bulletin,
"PCBs and the Housatonic River," prepared by the Depar:ment of
Environmenta) Protection, with scme assistaice frem the Watchdog

Committee. There are two statenents I think should be read with
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DIXON: (continued) cautfon -- that PCBs are known to cause
cancer~in laboratory animals. As I hear Or., Weisburger, [ don't
think she said that. The next statement, should | eat fish from
the Housatonic? fo. The State Department of Health Services
r?comnends that fish frcam the Housatonic not be ezten, [ hope
they aren't saying that.

SARDINAS: This s Randy Q;Et. Randy is ;;Aepidcmiolcg{st
1Sth the Connecticut State Health Services, and has been very
much involved with the study that Dr. Lewis mentioned earlier
to look at scme of the health effects of folks eating fish from

the Housatonic.

MOST: [ Just would lik2 to point out although Dr. Weisburger's

study that she was discussing did not seem to show that cancer

was formed in the animals, there have been a large number of

studies done by other groups, both federal, private, in Japan,

using various types of PC3s on rats, guinea pigs, mice, and a
number of other studies that have been done that have definitely
showed that this chemical produces cancer in animals. Now, I'm

not stating which studies are good or bad, or making any value
judgments, but the comment that Dr. Dixon just made about that

statement is based on other studies that have been done and not
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MOST: (Continued) Or. Weisburger.

SARDINAS: Okay. State your name, please, who you resresent.

SALCIUS: John Salcius I'm a sanitarian from the Manchester
Health Cepartment. My question is is there a reversible process
in the dody once you eat the i.e., PCBs, does the body rid of
it? Or {s it a culminative thing where you eat a little bit and
it just keeps accumulating?

SARDINAS: Or. Kolbye?

KOLBYE: It has a long biological half-life, Anmd thé biological
half-life increases with the increasing cegree of chlorination,
You're talking about years. There is scme depletion. There is
some metzbolism. What wil) happéﬁris that some Q;Athe iscners
will dechlorinate, and you'll get lower chlorinated isomers emerging
and the lower the chlorination, the more quick the excretion from
the mammalian body. But I wouldn't want to leave you with the
impression that it's quick. You're talking about a long diclogical

half-life generally speaking.

SALCIUS: Alright, say you ate a great deal of it, you had

five, six pounds of fish, and you got PCB in your body. Would
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SALCIUS: (Continued) the effect be the same thing as eating

the small 2mount over a Jong period of time? I guess it would.

KOLBYE: Well, therz are several implications to the statement
that you just mace. In terms of the residue level that you experience
and the distribution in your body, they're likely to be different,

a pulse exposure 2s compared to a lcw level exposure. They're
not mathematically equivalent in terms of the absorption and the
distribution and the compartments of the body which will have
the residues; toxicity-wise the implications would be different.

1 hope that answers your guestion,

BROWN: I'd like to ccament on that, because in the older
literatyre, where people wcre exposed to contaminated PCBs there
"{s data on what hap;enzd to them, For these people who got relatively
low level exposures, going on chronically, generally after some
months the chloracne syndrome cam2 on. They developed facial
acne and they felt awful, just felt sick and tired and headachey.
When the exposure was removad, the symptcems generally disappeared
over a period of months. [ would anticipate that if you were
able concefvably to eat that much PCB you would see the same symptoms.

SARDINAS: Or. Kolbye?
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KOLBYE: 1I'd just like to emphasize for the record, | belleve

Or. Browp is referring to the Yusho patients in Jéaan.

BRCWH: Mo, 1 am referring primarily to the American cases

reported of industrial workers exposed in the 1930's. 40's.

KGLBYE: I see. | thought you were using the term in terms
of ingested PC3s, that's why, I'm unaware of any human sickness

in the United States that is related to the ingestion of PCBs.

SARD{NAS: Or. Oouglas, you've done rather extensive resz2arch
2n1 nave reviewad the literature, would you like to comment on

that?

DOUGLAS: I'11 just say that PCBs stay around for a very
long time, and I think if you Yook at the pecple who had the Yusho
exposures there are a number of years after their exposure where
the symptoms and conditions still remain. So there is a concern
that once these manifestations show themselves that they may well
be eround for 3 long time. But I am also unaware of any information

in regard to U.S. exposures in that regard.

SARDINAS: Thank ycu.
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SALCIUS: My final guestion. [s it through cating that you,
you become exposed to PC3 or can you contract it through breathing

and contact?
SARDINAS: Dr. Kolbye?

KOLBYE: You can te exposed to it in a varfety of ways theoreticai’
But the main human exposure in the United States ccmes frem ingestion

of food, primarily fish.

SALCIUS: Okay.

BLACK: ['m J. Stanley Black, I'm frcm New Haven. ['m an
envircnmental sociologist with Yale University. I'm speﬁlfically
referring to a number of comments both by the National panel and
the State panel related to the quality of the various studies
that have been cone, both laboratory and epidemiological studies.
There seems to be a fair agreement that truly elegant studies
have in gerera) not been done. There have been few or no primate
studies and sophisticated eridemiologiral studies have not in
general been done. Apparantly some of the laboratory studies
have not béen of the kfnd of quality and size to be really definitive.
I'm not certain whether enycne made the point as to whether or

not there have been studies of metabolism of PC8 in humans. But
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8LACK: (Continued) in gancral, 1'd like to ask whether,
we can-expect a continuation of the basing of pudblic palicy on
research which 2pparently there is scme agreenent, is lacking

in definitive results.
SARDINAS: Want to start, Or, Kolbye?

KOLBYE: Yes, I don't think I would accept in my own mind
a characterization that the available scientific evidence is tainted
or grossly inadequate. If cne has in mind one particular cozmercial
lahora;ory, there vere some studies conducted in days earlier,
connected with FC2s where the relizbility of that particular laboratory
has been guestioned. That's one issue. But in terms of the other
data available frcm a variety of laboratories, I would say that
the data that are avafladle are relizble and are untainted. Then
the question avolves, wnat acgitional tests should be done. One
can evaluate vhether or not to conduct more lifetime feeding studies
in animals. 1f such are conducted, one should have a starting
knowledge of what contaminants are also present, like what level
dipenxofurans. From the epidemiological viewpoint, there is a
study in part financed Sy FDA of spbrg fishing people in the state .
oflnicnigan. The study is attempting tp get some idea of what
their exposure is and to monitor to a degree that population over

a longer period of time. Naw the Michigan situation got further
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KOLBYE: (Continued) clouded because of the polybreminatedbyfeny)

inciceft., Anybady wha would like further information cn the Michican

study could contact the Michigan stata health department,

WEISBURGER: I would like to make a ccmment too. The bioassay
program of the National Cancer Institute is set up largely to
test materials that pecple 2re exposed to. And that doesn't mzan
iheﬁ. since people are not exposed to pure PCSs except in special
Cases, that's why we tested a commerical available araclor wita
the resultant impurities. But the results shcw there's something
there and it does give an indication that perhaps further stucies

should be done.
SARDINAS: Dr. Douglas and then Dr. Lewis.

BLACK: Excuse me, ['d like to respond to that. [ was not
by any means complaining that a commercial preparation had been
used as the test subject. It just seems to me that that's the
only logical thing to do, since that's what humans will be exposed

to. '
SARDINAS: Or. Doujlas?

DOUGLAS: Unfortunately that's not often the logical thing
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DOUGLAS: (Continued) to do as a scientist. As a scientist,
we try to control as many of the varicbles as possible. And that
necessaridy means that our rasults do not always conform to the
environmantal types of exposura. [ think that is the reason we
express resarvations about tte scientific resylts, not because
of the conduct of the excerinen:s‘;;s:se?ves, but because we are
not sure how to interpret thosc experimsnts in the real world.

That is a difficulty nhicﬁ ve, as to:icologists, always face,

. We never are able to do the richt experiment. [t's for this reason
that the standards which we set apd we arrive at, are largely
intuitive. They are not handed cut in black and white as a result
of experiments. They are tie rasult of weighing a variety of

_situations. 1 do want to say alsy that one of the areas where
one can get considerzble infzrmation 2bout toxicology in man is
occupational exposures. Or. Fishbzin &nd his group, Or. Sélikoff

Th and others in New Ycrk hava gzna a number of excellent epicemiological

studies of people who were exposed in Michigan, for example, in

some czpacitor factories. [ refterate again their comment was

that the findings were remarkably few. And these are people who

are exposed for long periods of time to quite high levels of PCBs.

I think that those results are very significant. ’

BLACK: Just one question with regard to those sorts of studies.

Or. Brown suggested earlier that these studies relate to exposure
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BLACK: (Continued) to the very pure PCBs as might have been
the exposures in occupational cases. ihat | was given to understand
from his earlier ccwment was that the, the actual envirormonta)
contaninants in say, the Hudson River, for exarple, were much,

were 1ikely to be much less pura FC3 contzminant,
SARDINAS: 1[°'m going to let Dr. Lewis respond first,

. LEWIS: Yes, your original quasticn related to public policy,
and impfied that public policy decisions should await more definitive
answers. In this sense I wculd think that here at the State Health
Department at least, we con't get into public policy at al) tecause
we really function more as a conduit of Infcrmation then we do

of setting pél‘cy. At least in this kind of area. I think in
almost all of the areas where we're talking about carcinogans

or suspected carcinogens in the environment, and where people

are exposed to them, we’re dealing with inccmplete infarmation.

Our role 1s not to forbid people or place harsh restrictions on
what heppers when they're exposured to these substances, but rather
to inform them, and to certainly err on the side of tnforming

them about the risks as opposed to trying to make things look

safer then they may prove to be.

8R0WN: [ would like 19 comment on the quality of the scientific
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e BROWN: (Continued) data avallable. As ! said, this is an
area in which thare is an enormous amount of information avaflable.
There are‘really hundreds of papers out there., Obviously they

run the complete specirum of gquality frcm outstanding to pretty
dubious. It's also true that the questions that the investigators
had in mind when they did the study are not oecessarily the same

as a public health authority might wish that he had in mind when

he reads it. This is why I think it's quite important to go back
to the original literature to find out what it said, and to compare
obs;rvations from different sources. The importance of purity
effects, ‘of course, becomas evident when you make guantitative
comparisons of the results of different investigztors. In the

case of PCB effects on monkeys, for exampl;, successive reports

out of the same group showed levels of toxicity varied by a factor
of 100. This, af course, leads you to be a little bit concerned

as to what they are looking for, but this is the type of thing

that | think 2ny review of the literature has to focus on.

MALISH: Steven Malish, Department of Health Services. What
1s the half-1ife of PCB in man? And if in fact it has a long
half-1ife, wouidn't this mean that any additional exposure would

build up the body burden of this substance in the body?

KOLBYE: Well, I don't know that there's a good precise answer
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KOCBYE: (Continued) time-wise to your question, because
one would have to in order to be accurate, specify what degree
of chlorinaticn you're talking about. Oepending ujon the rate
of entry and the rate of excretion, you will hit a level where
you shculd be in a degree of equilibrium. Sut there's no direct
good answer to your question except to say that the more you're
exposed to th2 higher the likelihcod that you will be accurulating
some of the residues in your body fat. The less that you're exposed
to, the less likely. Whatever you are exposed to, and you do
accumuléte in your body fat, you will likely have there for a

period of years.
MALISH: Thank you.

BROWN: Could I add to that comment? This fs a question

- that has been on several peopie's minds as they review the human

data. In the case of capacitor workers, it looks as though the
half-life, of the lower, less highly chiorinated P28s is probably
of the order of two to four months. The data‘'s very fuzzy still.’
but the helf life is certainly longer than it ts in rats. The
higher PCBs, as Or. Koldye indicatzd, are quite persistent. This
is not true for the pecple who have so-called Yusho disease, uherg
they get PCB plus PCOF. Thcse people clean out thzir PCBs very

rapidly, and the studies on Yusho victims show low levels of PCBs,
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BROWM: (Ccntinued) presumably du- to t-2 induction of mixed

function agcmatic hydrorylates enzjymas,
SARDINAS: Dr. Kolybe?

KOLBYE: 1'd like to ask if researchers have also taken a
Yook at the persistence of the residues of quaterphenyls, over
time, because [ bet you thase things really hang in there, in
thg Japanese paople, 2nd sre ccaplicating the entire picture to

a degree.

BROWN: As far as | know, the cniy data on quaterghenyls

come out of your laboratery.
SARDINAS: Hext question, please,

GOLAS: My name is Xathleen Golas, I'm a kational Science
Foundation, Publfc Service Science Resident, working on hazardous
waste management for the League of Wcmen Yoters of Connecticut..
My question concerns the waste mancgement of FCBs. One thing
that I did learn this merning, cefinitely, is that we may be more
concerned with the contaninant PZDFs, and not so much PCBs. 1
would expect that waste sudstatces would ée conteninated more

highly than the substance thst ccues out of the factory, since
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GOLAS: (Continued) [ think I heard this morning that it's
heat induced. [ believe that the use of tha PCBs is as an insulator,
and therefore, subject to heat, I wonder if studies on disposal
technologies, concur with the EPA in their estimation that 2C8

waste shculd underjo high incineration as a disposal mechanism,

BRCWN: The prccedure reccrmended by EPA for PCB disposal
is high temperature incineration. Tihis s at much higher temparatures
than we're talking 2tout, say, 2200 Fzhrenheit, which is intendad
to guarantee absclute removal. This is currently reccrmended
for PCB mixtures containing more than SO parts per million of
PCBs. EPA is currently recommending disposal in secure landfills
for wastes containing lower levels. The EPA in its disposal proctices
is tending to treat all PCBs as 1f they were heavily contaminated

with dibenzofurans and very toxic to deal with.

FLEMING: John Flémlng. Nitchdog Comittee. [ have a que;ticn
to particularly Dr. Doﬁqlas. br.’xolbye and Or. Weisburger., You're
all acquainted with the literature that's availzble on the subject
of PCBs relative to public health. 1'm sure that ycu have sce
acquafntance with our work in the Health Depzftment on blcod sampling
and fish sawpling at PC3 levels feund 1n_the Housatonic River.
Each of you taree have expressed 3 desire that maybe there's something

we ought to know beyond what we do know. Or. Douglas even pointed
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FLEMING: (Continued) cut ore of the fallicies, really, of
the scientific approach of trying to control things too carefully.
Maybe scmehow or other we ought to leern tc work with more variables.
Anyhow, m} question is :ﬁis. what areas cf research do you think
might be fruitful areas to explore tcward tne end of having a
better understanding of the effects of FC3 cn public health and

nature at levels found in the Housalonic River?

. WEISBURGER: Well, we could start with the simple experimant
and feed animals low levels of fC8s. You could feed animals PCBs
at § part; per millicn, see what effects there are compared with
controls. That would be at least the fcundation of, cr at least

part of the answer to the question.
SARDINAS: Dr. Douglas?

DOUGLAS: In one sense the 2pproach you request is somewhat
alien to me. You are asking me to go cn a fishing expedition
and again, as a sEientist. one often se2s a problem and then
starts to ask ﬁuest'ons abou: it, from a health point of view,
for exzaple. 1f 1 had to chcose any particular area in which
work, should be dcne, which would._zrevide mora information about
the toxicity of PC3s to man, [ think my intcrests would stlll'

be in the occupational envirorment, wi.~e there are high levels
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DGUGLAS: (Continued) of exposure for long periods of time.
If there's _going to te any evidence of reactions to PCBs, ! believe
that it's in that type of situation that we're going to see it.
In terms of ex2aining it's effects on the environmant, that's
a very complicated prcblem, because one, as the EPA has to face
in its toxic substances control act, we don't have to only worry
about health eff2cts, we have to worry about its effects on birds
and plants and so on. There {s scme information on that in regard
to PC3s. Its effects in food chains may be a rather interesting
area to examine.

SARDINAS: Or, Koilbye.

KOLBYE: From the health viewpoint there is a fair amount
of ongoing resaarch in a variety of centers. And while the data
may not have Seen published, I fhink there's new knowledge coming
down the road which will be helpful to us. All the evidence tﬁat
1've seen, if we're talking about PCSs per se, is pretty consistent
with a conclusion that we ought to try to minimize human exposure.
Howscever, it s not a highly toxic cempound, you know, as compounds
go. That dsesn't mean it's a compound that ['d like, or cumbo«nd
that 1'd reccrmand to you. With ressect to the dibenzofurans,
we're up several orders of magnitude now, ‘of incressed toxicity

if we're talking about certain iscmers. And those are ones that
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KOLBYE: (Continued) [ think scme acdditional research fs !
nceded on, with respect to animal studies. For example, 1'm aware
of a cngoing or at least a recent study, that deals with monkeys
being expcsed to didenzofurans. Interestingly enough althcugh
['ve not reviewed the data carefully yet, there is a suggestion
that scme of the effects of the dibenzofurans may be reversible
as compared to the dibenzodioxin effects which were of a much
more permznent nature. 1'd like to close with a statement that
one lopefully will not get the impression that because an action
Jeve  is at S or 2 parts per million that a human is getting exposed
to the same dosage that a rat would get exposed to if that rat
were eating 2 parts per million in its total diet. The rat would
be getsing a far highter, more intensive exposure. The human exposure
antfcipated eitner at 5 or at 2 parts per million in fish 1s a

far less »f an exposure.

FLEMING: Thank you very much., That's been very helpfyl

to me.

SARDINAS: Well, seeing no further guestions, 1'd 1ike to
coﬁclucé this by, first of all thanking representative Moffett's
office for participating with the State Health Uepartment fn conducting

this information seminar. Secondly, by thanking the panel and

particularly the National experts, Dr. Xolybe, Dr. Douglas, Dr. Weisburder,
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SARDINAS: (Continued) and Or, Brown, for giving of their '
time, and a portion of their rather busy schedule. Finally, !
thank also the 2udience who 2ppeared today with concerns; [ hope
we all have been able to gleen some new informatfon about PCBs.

I thank all of you and this meeting is concluded.

o
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