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Executive Summary

- Definition of any actual human health hazard posed by the

( polychlorinated biphenyls (PCB's) continues to be an important
issuc, since their potential for human exposure cannot be
clininated completely.

PCB's were wldely used in the United States for nearly 5Q
years chiefly as dielectric fluids and plasticizers. They are now
controlled by law because they are a persistent environmental
contaminant, and because they are ngularly believed to be very
toxic. Although PCB use in new products has been banned, large
agounts are still present in electrical equipment that will
require servicing and disposal; PCB’'s are also present in numerous
environments that may, or may not, merit containment or
restorative actions; and small, but measureable levels are present
in some fish available for consumption.

The available animal data show that PCB's, like many other
substances, can produce toxic effects in animals under the
conditions of toxicity testing. However, the doses required to
produce such effects are usually large with respect to body
weight. Toxicity in humans is not so readily--demonstrated.

In the Japanese Yusho disease episode, which followed eating
rice oil contaminated by a PCD fluid l=zakage, the key toxic agent(4c>¢
is now thought to have been a PCDF contaminant, present ‘at P
exceptionally high levels in the thernally decomposed heat
{ exchange fluid. The presence of PCDF impurities also appears
indicated in some incidents when PCBE'S wers found to cause hunman
chloracne.

Ea
e

The conditions required to convert PCB's to PCDF's may be
encountered in high temperature heat exchangers or bake ovens, but
not ordinarily in the manufacture or use of electrical equipment
{the major past use of PCB's), nor that of plasticizers, carbon
paper, or printing inks (the main secondary uses). Available data
indicates toxicologically insignificant (0-2 ppm) levels of PCDF's
in U.S.-made electrical grade PCB's as manufactured, though
additional research is needed to confirm the level in certain
environments. . -

The most extensive data on PCB human health effects cones
e froa an increasing number of occupational health studies of
capacitor workers. Thousands of such individuals received heavy
exposure to PCB's of Aroclor types 1254,1242, and 1016 over many
years. While additional research may be needed to rigorously
exclude all possibilities of subtle or infrequent health damage in
such individuals, all common indicators, such as clinical
examination findings, health complaints, or death rates due to
cardiovascular disecase, cancer, or nervous system disease indicate
lack of serious health impairment. A recent study by NIOSH, which
docurents the long-term expericnce of a large "group of such
k workers, found no excess of total mortality nor of overall cancer
mortality. '
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In view of the paucity of evidence for health damage in
people who had heavy PCB exposure in the past (daily skin contact
and a2ir inhalation levels from 100-1000 uz/w3), thers scexs to
be little basis for concern over the effects of occasional
exposure to environments containing electrical grade PCB's at the
levels which may typically be encountercd today (e.g. 0.1-10
ug/m3 in air or occasional skin econtact).
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HUMAN HEALTH EFFECTS

oF

ELECTRICAL GRADZ PC3'S

I Introduction

At present, Company managers, employees, physicians, and
public offiecials concerned with appropriate handiing of situations
involving human exposure to PCB's face a contradictory array of
information on their possible health hazards.

On the one hand, the U.S. press and eavironaental literature
(e.g., ref. 1), increasingly portray PC3's as very toxic
materials, and situations posing human exposure at any level as
hazardous and alarming. This sentiment is =21so reflected in
national bans on new PCB use and regulatinss for PCB control,
transport, storage, and disposal in the U.S.

On the other hand, European countries have apparently made a
different assessment, because new PC3 uszzz in closed electrical
equipment, with attendant occupational expasures during .
manufacture and service, continues as before. lMoreover, an
increasing number of medical studies c{ huzan populations which
were heavily-exposed to PCB's continue to reveal absence of
significant human health problems (2,3,%,5,6,7,8,9,10). Publie
statements by knowledgeable health authorities and scientists are
sometimes so hedged as to make the authors' positions unzlear.

In order to provide perspective for Ceneral Electric managers
and physicians, to help identify situations of human exposure to
PCR's which actually might present cause for concern, and to
outline some future needed research, the writers have undertaken
this paper. It draws on extensive GE expsrience in plants
manufacturing PCB-filled capacitors, as w=ll as on review and
analysis of the scientific literature.

The PCB literature is voluminous, cozprising several thousand
original articles. The prescnt paper will not attempt to survey
2ll aspects of this information, but will focus on those portions
anost relevant to human health effects evaluation., Literature
citations have becn included in the bibliecgraphy, as hive
condensations of much of the health-related naterial in the form
of confercnce reports (11,12,13,1%,15) and several review articles
(Kimbrough (16), Fishbein (17), NIOSH Criteria Document (18), and
the IARC Monographs (19,37).

Many quantitative observations are included in this paper
beczuse these are critically important to azny health effects

perspective. The fact that PCB’s arc detectable does not
necessarily mean that they are toxicologically significant.
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The paper's content is organizecd as follows:
I Introduction
Ix PCE Couposition and Terminology
1I1 History of PCB Use
Iv Health Effects of PCB and PCDF Mixtures
A. Animal Test Results
1. Gencral bioeffccts
2. Tolerance levels
3. Impurity effects
k., Structure-activity relationships
5. Carcinogenicity test results
B. Human Health Effects Observations
1. Barly occupational chloracne
2. Yusho episode
3. Effects of eating PCB-contaminated fish
4. Occupationally-exposed capzcitor workers
5. NIOSH epidemiology study
v U.S. PCB Regulations
VI On-going Programs

VIl References Cited

Abbreviations which may be unfamiliar to sonme readers
include: :

ppm parts per million

ppb parts per billion

kg. kilogram; 1000 gracs or 2.2 pounds

gm. gram (s) or 1/28 oz.

ng. milligram; one thousandths of a gram

ug/m3 micrograms (millionths of a gram) per cubic meter
LDgg an acute toxicity measurement meaning lethal dose

for 50% of the test species
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II PCB Composition and Terminology

In chemical terminology "phenyl" denotes a ring structure of
six carbon atoms attached to somcthing else; "biphenyl"™ results
when two such rings are attached to esach other; and o
"polychlorinated biphenyl"™ (PCB) is any molecule having chlorine
atoms attached to the carbon atoms of a biphenyl nucleus.
Biphenyl and a representative trichlorobiphenyl (PCB) are
illustrated below:

Cl
2 <_\ a0l N\ /7 N\,

Biphenyl 2,4,4"-Trichlorobiphenyl (PCB)

lsually "PCB" is used as a generic term, not as the nauc of any
one individual type of molecule. — S

There are 209 theoretically-possibie PCB molecules, differing
in the numders (homologs) and positions (isomers) of the attached
chlorines; of these 209 species, about half have been actually
identified among the complex PCB mixtures that constituted the
commercial PCB products. These products ranged from light oily
fluids (di-, tri-, and tetra-chlorobiphenylis) to heavy, honey-like
oils (penta-chlorobiphenyls) to greaszes and waxes (more highly
chlorinated).

The manufacturers of the PCH's sold them under brand names,
c.g., "Aroclor" (Monsanto, USA); "Phenoclor"™ (Prodelec, S.A.
France); “Clophen" (Farbenfabriken Bayer AC, Cermany); or
"Xanechlor" (Kanegafuchi Chenical Industrial Co., Ltd., Japan).
They also assigned product numbers that usually reflected either
the average degree of chlorination, or, what is equivalenit, the
weight-percent chlorine in the mixture. Thus, the American
Aroclor 1242, its French equivalent, Phenoclor DP3, and its
Japanese equivalent, Kancchlor 300, all contained 32% chlorine, or
3 chlorine atoms per biphenyl on the average. Likewise, Aroclor
1254 and its German equivalent, Clophen ASO, contained 543
chlorine, or 5 chlorine atoms per biphenyl, on the average.

The major electrical users of PCB's subjected these
commercial products to further purification to insure electrical
performance, blended them with stabilizers and diluents, and then
put them into use under their own brand nazes and product
numbers. General Elecctriec's generic name was "Pyranol";
Westinghouse's was "Inerteen". T™Askarel™ is an industry term for
a PCB or other fire-resistant dielectric fluid.

MONS 010710
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In short, the material that we now refer to as a "PCB" could
have originally had a variety of brand and product names and it
was a complex mixture of chemicals. It always contained several
dozen individual PCB isomers and homologs clustered around sone
averapge degree of chlorination, not infrequently sone
trichlorobenzenea as diluents, often about 0.5% of an aliphatie
epoxide as a stablizer, and parts-per-million levels of trace
impurities, such as polychlorinated methylbiphenyls,
polychlorinated terphenyls, polychnlorinated naphthalenes, and
sometimes polychlorinated dibenzofurans (PCDF's).

Returning to chemical terminology, "furan" denotes a
structural arrangement comprising a ring of four carbon atoms and
one oxygen; "benzo" an arrangement of four carbon atoms fused onto
an adjacent pair in some other structure so as to form a-
six-membered ring; and hence "dibenzofuran™ a tricycliec
arrangenent of two benzene rings and one furan ring fused
together. This arrangement can result if an oxygzen atom is added
to a biphenyl system. If chlorine atoms are attached to this
nucleus, then a "polychlorinated dibenzofuran", or PCDF, results.

Cli cl

o 7\

2,3,7,8 tetrachlorodibenzofuran (PCDF)

Trace levels of PCDF (or other species giving PCDF color
tests) have becen detected in laboratory samples of U.S. PCB's,
including specimens of individually synthesized isomers as well as
those of commercial mixtures (20,21). ’

We know of two ways that PCDF's get into commercial PCB's;
first, contamination may occur during manuflacture, possibly as a
result of oxygen in the benzcne used to make the original
biphenyl. Such contamination may have been present in French and
Japanaese PCB's, but apparently not significantly in American-made
PCB after one episode in 1933. Second, the PCDFs may be formed as
a result of high temperature oxidation (e.g., a week above
500°F, or a few scconds at 900°F). Such conditions are not
expected in the normal manufacture or use of capacitors and
transforuers, but may occur in high temperature heat exchangers.
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Another related molecular species are the polychlorinated
quaterphenyls, (PCQ’'s) which contain four phreny) uaits and a
variable number of chlorine atonms:

Cl, ~

5

Clz ¢l

Polychlorinated quaterphenyl (PCQ)

MONS 010712



III MHistory of PCB Use

PCB materials have had a long history of use in the U.8. and
throughout the world. Momnsanto (and the Swann chemical pradecessor
plant) was the solc U.S. producer, manufacturing PCB's frow 1929 to
1977, initially at Aniiston, Alabama, and later at Sauget, Illinois.

PCB's are excellent non-flammable, high—boiliﬁg, thermally and
chemically stable dielectrics and solvents, and these properties led
to a wide range of industrial applications. 1In addition to serving
as dielectric fluids in capacitors and transforizers, PCB's were used
as plasticizers, hydraulie fluids, heat exchange fluids,
dust-settling agents, die-casting lubricants, and in paints. They
were widely used in printing ink formulas and in carbonless
reproduction paper, and they entered paperboard production.
Transport of PCB's from these products into the environment,
combined with their slow biodegradability and high bioaccumulation
factors, resulted in their persistence in sediments under rivers and
lakes, accumulations in fish, and entry, in trace quantities, into
human food. As a result, PCB's are found (in trace quantities) in
the blood and fatty tissue of almost all human populations.

Concern over such accumulations ian th2 environment led Monsanto
in 1970 to begin restricting PCB sales voluntarily to manufacturers
of secaled electrical equiprent (27). A phzseout of PCB use in the
U.S. was mandated by Congress in the Toxic Substances Control Act of
1976, and specific regulations to achieve this purpose were
completed by EPA in 1979. Although similar PCB phaseouts were
instituted in Japan, Canada, and Sweden, cther industrial nations
(e.g., U.X., Germany, France, Italy, Spain and others) continue to
permit new PCB use in closcd electrical applications.

Estimates for the cumulativs total of U.S. industrial uses

(1930-1975) and their service status are noted below (22).
1

Table I

Millions of Pounds

Industrial PCB's Currently

Use PCB_Purchases in Service
Capacitors 630 450
TransCormers 335 300
Plasticizer uses 115 n.a.(but small)
Hydraulics and Lubricants 80
Carbonless copy paper &5
Misc. industrial 28
Heat transfer 20 v
: Total 1253 . : 750
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The same study made rough cstimates of degradation and of
other environmental distribution as follows:

Table I

Disposition Millions of Pounds
Environmentally biodegraded 30
Incinerated 25
Landfills and dumps 290
In soil, water, air and sediment 150
Currently in electrical service 750
Other 8

Total 1253

General Electric manufactured capacitors containing PCB's
at the Hudson Falls and Ft. Edward, New York plants from 1946
until 1977. Pyranol-filled transformers, which comprised a
portion of the plants' transformer production, were manufactured
at Pittsfield, MA from the 193C's until 1977, at Rome, GA from
1954 until 1977, and at Oakland, CA from 1938 to 1968. GE
apparatus service shops have repaired Askarel-filled
transformers for many years.
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IV Health Effects of PCB and PCDF Mixtures

A. Observations on-Test Apiauls

1. General Bioeffects PCB's resemble other fat-soluble
chlorinated organic chemicals in biglogical uptake and internal
transport. An aniwal can readily aQsorb PCB's through the lungs
upon inhalation, through the intestines following ingestion, or
through the skin arfter physical contact. Fish can absorb them
through their gills and the bioconcentration factors can bde
large (103-105). Once inside the body they gradually
distribute themselves equally among all fatty deposits present.
Elimination processes are generally slow, especially for the
gore highly chlorinated homologzgs.

When increasing doses of PCB's are administered to animals
the first observable effect is the induction of the miorosomal
enzymes variously known as "drug netabolizing” or
"detoxification" enzymes, or as "mixed function" (i.e.,
cheaically non-specific) oxidases. Such effects may also be
induced by many other substances, and are generally regarded as
physiological rather than pathological processes.

At high cnough doses PCE's can produce many types of toxic
effects and eventually death. The reported toxic effects
include edzma disease and teratogenesis in chickens; liver
hypertrophy, fibrosis, and neoplasia in rodents; gastric and
dermatological lesions in monkeys; and reproductive disfunction
in rats and monkeys. An extensive literature on this subject is
referenced in the bidliography (12-3i8). There can be
substantial differences between different PCB products in
chronic toxicity, with the higher homologs generally being the
more toxic. There can also be large differences observed in
toxicity between different specimens of the same type of PCB.

2. Tolerance Levels Early concerns over possible human
health effects of chlorinated aromatic hydrocarbons (including
PCB's) led to a series of long-term inhalation tests in animals
at the Harvard School of Public Health in the 1930's (26) and
confirmatory tests at the University of Cincinnati's Kettering
Laboratory in the 1950's (27). Both test series showed
cumulative, but reversible, effects on rat livers at high doses,
and also identified threshold levels for such effects. From
these levels were established the threshold limit values (TLV's)
of 1000 ug/u3 for PCB's with 42% chlorine or less, and 500
ug/m3 for the more highly chlorinated PCB mixtures. These
TLV's, used by industry during the remaining period of PCB use,
were accepted as standards by the American Conference of
Governmental Industrial Hygienists (ACGIH) in 1956 and by OSHA
in 1971,
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-11-

Repeated short-term feeding tests have shown the acute
toxicities of PCB's in animals to be low, with LDgy values
ranging from 1 to 10 gms. per kg. of body weight.

3. Inpurity Effects The a238o0ciatinn of humzn chloracne
(see below) with an unidentified PCB impurity was reported in
1936 (23) but was apparently forgotten. Then, in 1370, a Dutch
scientist, J.G. Vos, observed striking differences in chick
embryotoxicity among three commercial PCB's that all contained
60% chlorine: Aroclor 1260 (which had virtually no effect),
Clophen A60, and Phenoclor DP6. He then demonstrated that the
variable toxic agent in the system was the impurity,
polychlorinated dibenzofuran (PCDF) (3Q0), and that this impurity
was also responsible for chloracne in PCB dermal tests with
rabbits (31). Chemical analyses subsequantly showed that
European and Japanese PCB's contained 5-20 ppm PCDF as
manufactured, while the US-wade Aroclars had 0-2 ppum.

It is not possible to also ascribe the toxic response
variabilities observed in other animal tests to variations in
PCDF because, unfortunately, fcw of the investigators reported
fmpurity levels in the PCB specimens they tested.

4, Structure-ARetivity Relationshins Hany recent animal
studies have aimed at relating the mcleculzar structures of
individual PCB, PCDF, or similar molecules to their biological
activities. These studies have shown that chloracnegenic
activity is specifically associated with molecules shaped like
flat rectangles with chlorines at the corner (21). A1l such
chloracnegenic specics are also capable of inducing one specific
type of oxidase enzyme, dasfignated P448 because of its spectral
band position.

Three rare PCB isomers, which constitute less than one
percent of the higher Aroclors, and which are virtually absent
fron the lower Aroclors, have approximately the right shape and
exhibit deteotable P4U48-inducing activity. The really strong
P4348 inducers, however, are the PCDF's, which are typically 1000
times as active as these three PCB isoumers .

5. Carcinogenicity Test Results The American PCB's
{Arozlors) have beecn tested for carcinogenicity in animals in
many ways, with results listed in Table III below. Similar
tests with the Japanese PCB's (Kanechlors 300, 400, and 500),
which presumably contained 5-20 ppm PCDF's, have als> produced
positive, negative, and anticarcinogenic findings.

The reports of some positive findings in lifetime rodent
tests at maximum tolerated dosage levels (e.g., 100 ppm in the
dist), while prompting caution, represent a common observation.
Examinations of HEW's "Survey of Compounds Which flave Been
Tested for Carcinogecnic Activity,” PHS Dozument 149, Vols.
8,5,6, and 7, shows that a substantial majority of all )
substances tested since 1960 (3233 out of the %233 PHS-149
substance listings) have becn reported to producc excess tumors
in animals.
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Arozlor

__Ko. _Route

1221 rabbit-oral
1016 rat-oral
1242 rat-oral
12%2 rabbit-coral
12h2 rat-oral
1244 rat-oral
1254 rak-oral
1254 nouse-oral
1204 rat-oral
1234 nouse~skin
1257 nmouse-skin
1254 nouse-skin
1260 rat-oral
1200 rat-oral

®* Testing by Industrial Biotest;
(Industrial Biotest),
(Eppley Institute for Research in Cancer).

-12-

No cancer

No cancer

No cancer

No cancer

No. cancer

No cancer

Liver cancer

Liver cancer

No cancer

Not tumor-~-initiating
Not tumor-promoting
Anticarcinogenic

No cancer

Liver cancer

W. Richter (U.

TABLE III
U.S., PCB CARCINOGENICITY TESTS
Species - -— e
Result Author Date

Koller,
Burse,

Zinkl
Kiabrough et 21

Monsanto Contractors #

Koller,
Burse,

Zinkl
Kimbrough et al

Monsanto Contractors *
*Kimbrough et al

oKimbrough and Lindner

NCI Carcin.

Progrzn

DiGiovanni et al

Berry et al
Berry et al

Monsanto Contractors

*Kimbrough et al

1975 data review by D.
of Chicago) and P. Pour

(27)
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1973
1974
1971
1973
1978
1971
1972
1975
1978
1971
1978
1973
1971
1975
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After the Vos identification of PCDF impurities a2s the active
toxic agent in two PCB animal test systéms, Japanese scientists
reanalyzed some of the rice oil specimens which had caused Yusho
illness (32). By 1975 it was known that these rice oil samples
contained about 1000 ppm PCB's, 5 ppm of PCDF's and 1000 ppm of
another chlorinatsd material, later identificed as polychlorinated
quaterphenyla (33). The PCDF's and PCQ's presumably were formed
from PCB's by thermal oxidation and condensation in the heat
exchanger at high temperature. This analysis would imply that the
leaking heat exchange fluid itself contained PCDF's at the
extraordinary level of 2500 ppa.

As the Yusho victims were estimated to have ingested an
average of 2.0 gms. of the heat exchanger fluid, this amount would
have included about 1.0 gm. each of PCB and PCQ, along with 5 mg.
of PCDF. As will be noted later, 1.0 gm. of PCB is less than is
detcoted in heavily-exposed capacitor workers. Unlike capacitor
workers, the Yusho victims rapidly eliminated their PCB burdens
and showed normal background levels of PCB's in about a year.
However, the patients remained sick, and such autopsy liver
samples as becane available showed that significant levels of
PCDF's were retained in that organ.

Since doses of electrical-grade PCB's, absorbed by inhalation
and skin contaect, larger than the Yusho ingestion have not induced
the Yusho illness, these later Japanese investigzations link the
discase to the PCDF content of the rice oil, -a- hypothesis whieh is

consistent with FCDF activity in animal tests.

3. Effects of Eating Fish Containing PCB's The Michigan
Department of Public Health conducted an FDA-sponsored study (38)
of 182 adults, 105 of whom consumed over 26 pounds of Great Lakes
fish ybhj per year. A significant corrclation between blood PCB
level and quantity of fish eaten was observed. The mecan blood
PCB value for the exposed group was 73 ppb, while that of the
couparison group was 20 ppb. Blood PCB levels ranged from 7 ppdb
for a person who ate no fish to 366 ppb for an individual who ate
132 pounds per year.

Evaluation of health histories and current medical problems
of the study subjects falled to identify a significant difference
between the exposed and comparison groups. Symptonms
characteristic of reported PCB toxicity were not found nor did
those with the highest PCB levels have a consistent pattern of
conplaints or conditions. Although the data demonstrate an
association between fish consumption and PCB levels ia humans, no
toxic manifestations of this exposure have been identified to
date. € quéstion of PCB accumulation over time and e impact
of long-~term exposure are being evaluated in a continuation of
thiz study. (39) MONS 010718

4, Occupationally-exposed Capacitor Workers The most
extensive and severe long-term exposure of humans -to PCB's has
probably occurred in capacitor plants around the world (there wecre
17 capacitor plants using PCB's in the U.S.). Many employees in
thesc plants had daily PCB skin contact for several years and the
inhalation levels have been measured in the 100 to 1000 ug/m3

range. General Electrie's major capacitor fluid useage was
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originally Aroclor 1254, then changed to Aroclor 1242 around 1952,
and subsequently transitioned to Aroclor 1016 (and some 1221)
around 1971. This useage pattern was probably typical of the
industry. PCB blood tests of heavily-exposed GE capacitor workers
have indicated a log nornal distelbution yhesza georelrie mean wauy
around 330 ppb. Ten percent of the indivicuals' analyses were
above 1000 ppb. (41)

A blood PCB value of 330 ppb roughly corresponds to a 130 ppnm
level in fatty tissue of the same individual, or a body conteant of
about 1.5-2.0 grams. By comparison, backzround PCB blood levels
ror)indusbrially unexposed persons in the U.S. range from 5-25 ppd
(13).

In capacitor plants the most frequent health effect observed
has been transient skin rashes affecting a smz2ll percentage of
exposed employees., For example, 2nzlysis of GE medical records of
the Ft. Edward and Hudson Falls, N.Y. plants for the 1960-1975
period showed a cumulative total of U3 zllergie dermatitis cases,
but none of chloracne, attributed Lo PC2's zmong an exposed
eaployee group which totalled about 1360 individuals (28). The
condition responded to simple topical treztnent and employee
reasasignment to other work areas. Only 16 other GE clinical cases
of possible PCB health effects were notzd in this 15-year period.
Of significance is the fact that the n2iiczl records of this )
Jorker population showed no obvious inciderce of systemic disease
attridbutadble to PCB exposure.

Observations of high PCB blood levels, some dermal conditions
and isolated cases of chloraene arc reported in the industirial
hygiene literature of Sweden, Australia and Japan (2,3,9,10), but
other causally-related adverse hezlth effezxts have not been shown
in heavily-ecxposed capacitor workers.

Public concern about Yusho and inferences drawn from animal
teats have stimulated many other cliniczl investigations of human
health effects in addition to those cited zbove. In one study, 32
capacitor workers were examined in a progran sponsored by the
South Carolina State Department of Health and Envirconmental
Control. MNewspaper reports (January 1978) guote Dr. D.H. Robinson
of the DHEC as saying that the study clearly shows that at present
there is no evidence of physical harm frow working with PC3's (8).

A study of occupationally-exposed Bloonington, Indiana
capacitor workers and other residents, reported in 1978, did not

note liver disease, but found that levels of a liver enzyme
increased with increases in serum PCB levels and that plasma
L:iglzceride levels were higher than normal in capacitor workers
(5). A letter to e Bloomington study participants from the VU.S.
Center for Disease Control noted that human cancer risk would

remain unknown until the extensive study (reported below) then
being conducted by NIOSH had been completed.

In 1976 Dr. Irving Selikoff, of Mt. Sipai School of.Hedicine
w2s asked to check on the health status of capacitor workers in
the GE plants at Hudson Falls and Ft. Edward, R.Y. Three hundred
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,,__.16_ —
316

twenty-six volunteecrs who generally had a long history of some
occupational exposure to PCB's were given cxtensive medical

( examninations. In one paper the investigators reported average PCB

\ blood levels of 124 ppb (lower homologs) plus 48 ppb (higher
howologs) and noted a correlation between individual values and
Lhe esbisated jJob expoaure (6). Some deruntological findings uera
reported to correlate with blood PCB levels of the higher
homologs. The authors noted a paucity of other abnormal findings
on physical cxamination, including a very low prevalence of
abnormal liver findings.

’ In another 1979 paper the Mt. Sinai group reported that 14%
.yv of the workers examined had abnormal vital (lung) capacity, ?

'. 9 compared with 5.6% cited in this paper for Morris T HoTrWa °
t t ¥ population (7). The significance of this observation is uncertain
‘§ \‘ "V “®and requires further study.

}'.* Medical surveillance by General Electric of 193

=iy heavily-cxposed capacitor workers has conslisted of multiple
examinations over the last four years. As previously noted,
persistent high PCB blood levels have been found; but there has
been a general absence of serious health problems. There are
eclevations of blood lipids in some males. Pulmonary function
tests of vital capacity in non-smokers have been in the normal
range. Statistical analysis of this examipation data is
continuing (41).

A rough correlation which is emerging froz this study of GE
’ ( capacitor workers is that people who are recgularly exposed to

PCB's may eventually accumulate about 1 ppb in their blood for
each 1 ug/m> present in the air. _Thus, long-tern environmental
exposure to air containing 2 ug/m3-PCB night be expected to add
about 2 ppb to an average person's 5-25 ppb PCB background level,
a small amount compared witn the normal background, or with the
levels observed in heavily-exposed capacitor workers (200-1000
ppd). :

5. NIOSH Epidemiology Study With respect to human
carcinogenic effects, three reports of possible cancer association
with PCB-exposure (27,34,35) have been regarded as inconclusive,
as they involved small groups of people, few deaths, uncertain
levels of exposure to PCB's and to other chemicals, generally
short latency intervals, and lack of a consistent cancer site
incidence.

After reviewing both the animal tests and the above human
reports, the FDA assessment in 1979 (36) was that -the question of
carcinogenicity of PCB's was unresolved though a matter worthy of
further serious inquiry. The International Agency for Research on
Cancer has evaluated the degree of evidence for PCB's causing
cancer in humans as "inadequate” (37). Neither of these 1979
evaluations had yet received a report of NIOSH's long-term

X mortality study of a PCB-exposed capacitor worker.population,
{ which showed no excess in overall cancer mortality.
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A report of this NIOSH epidsmiology study, by far the most
conprehensive cver conducted concerning human PCB exposure, has
recently become available (8), and it provides the best data
avatlable au norteality exparicnes. The rstironpextive cohort
standardized mortality study includes 2349 PCB-exposed capacltor
workers in two plants. One of these plant:s was the GE Hudson
Falls and Ft. Edward, H.Y. complex. The cohort was defined as all
workers who accumulated at least three months employment in areas
of the plant where there was potential for exposure to PCB's.
Exposure in one plant began as early as 1938, in the other by
19486, and a total of 38,B90 person-years had been accumulated by
the January 1, 1976 study cutoff.

The NIOSH study reports that the incidence of all cancer
nortality for Lhese plant populations has been slightly lower than
that of the general U.S. population, 39 deaths due to malignant
ncoplasms vs. 40.62 expected based on national norms adjusted for
age and sex. For other causes of death the findings were: froam
cardiovascular disease, 60 vs. 61.86 expected; from nervous system
discases, 11 vs. 12.3 expected; from accidents, 13 vs. 17.63%
expected; and from all other causes, 40 vs. 41.62 expected.

Deaths from all causes were 163 vs. 174.04 expected.

No statistically significant excesses of specific cancer
-"types were observed, though the authors cilled attention to four
rectal and three liver cancer cases. This should be followed up

y extension of the sTudy, although these present mortality
numders are too small to be meaningful. There was no latency
relationship denonstrated with total cancer mortality, nor was
there an increase in mortality with increasing lengths of
occupational exposure. Liver cirrhosis deaths were higher than
nornal in one plant (with some alcohol association possibility
noted) and lower in the other, the total cohort experience being
about equal to the national norres.

c. Summary

To summarize, there have been many PCB toxicclogical studies,
of both animal and human subjects, dating back to the 1930°'s.
These led to the establishment of PCB exposure guidelines (later,
standards) that were apparently quite successful in preventing
serlous injury to hcavily-exposed American capacitor workers. A
human hazard that was not recognized early was the possibility
that PCB's used in very high temperature environments, such as
heat exchangers or baking operations, could be partially oxidized
to PCDF's, with consequent increase in toxicity. Even in such
cases, the health hazard is finite. The Japanese Yusho disease
investigations reported that the threshold dose may have bcen
about 0.5 gms. for ingestion of the thermally-decomposed heat
exchange fluid that was involved. (PCB-PCQ-PCDF mixture
containing about 2500 ppm PCDF). . i
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As regards the ordinary, unpyrolysed, U.S.-made electrical
grade PCB's which may be involved in some industrial or
eaviroanental exposure situations, the hazard potential <¢an he
cvaluated from the occupational health experience of capacitor
workers, who had many ycars of heavy exposure (regular skin
contact plus 100-1000 ug/m3 in air). The paucity of evidence
for health damage in these individuals, combined with the finding
of normal long-term mortality experience, indicates that there is
little basis for concern over the effects of occasional
environmental exposure to such PCB's at the levels typically
encountered (0.1-10 ug/m3 and/or occasional skin contact).

There are some unanswered questions regarding possible low
level or subtle effects in very heavily-exposed individuals, and
there are on-going programs to attempt to resolve them. These are
discussed in this paper's concluding section. But the extensive
human health experience cited in this paper and the low future
exposure potential do not indicate that typical environmental
levals of electrical grade PCB's presant a significant human
hecalth hazard.
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v U.S. PCB Regulations

Early fire protlection regulations covering confined-space
electrical equipment essentially mandated the use of PCB-filled
trznsforners. However, the subseguent concern about environmenizl
accumulation and about possible human health effects led in 1976
to a national prohibition (TSCA, Section 6e) of new production and
continued manufacturing use of PCB's. This prohibition is embodied
in EPA phasecout rules which define" PC8" capacitors and
transformers as those containing "PCB liquids", defined in turn as
any liquid in which PCB concentration is greater than 0.05% (500
ppm). "PCB-contaminated” transformer oils (and the corresponding
transformer) are defined as those containing 0.005%% to 0.05% of
PCB material. The regulations contain the following major
requiraments: (40)

- PCB capacitors and transformers and PCB-contaminated
transformers may be used for the remainder of their
useful life.

- Most PCB equipment remaining in use is subject to marking
requirements.

- Small PC3 capacitors may ba disposed of without
restriction in municipal landfills (=xcept by equipment
manufacturers).

- Large PCB capacitors which are taken out of service nust be
drained and may be shipped (temporarily) to an approved
chemical landfill. After high terperzture incinerators are
approved, these must be used for the future disposal of large
PCB capacitors.

- Any PCB waste fluids () 0.05%) must be disposed of by high
temperature incineration in EPA-approved incinerators. (No
commercial incinerators have yet received approval at this
writing).

- PCB-contaminated waste fluids (0.005%*-0.05%) must be disposed
* of in high efficiency boilers, in approved chemical waste
landfills, or by high temperature incinerators.

- Waste oil containing any detectable level of PCB's cannot be
used as a dust control agent. -

-~ PCB liquids and equipment awaiting final disposal are sudject
to marking and storage requirements.

* A recent court case requires EPA to reexamine this definition.
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The Food and Drug Administration noted the presence of PCB's
in food and established regulations in 1973 for certain foods in
interstate commerce. Present tolerance limits for various food
ftens were adjusted downward effective August 28, 1979 to the
following levels: (29)

Milk and dairy products 1.5 ppm (fat basis)
Poultry 3 ppm "
Eggs 0.3 ppu "

Fish and Shellfish 2 ppm *(currently 5 ppm)

* The proposed 2 ppm tolerance limit for fish and shellfish has

been staycd, pending resolution of objections raised concerning
the final rule.
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VI On-going Programs

Notwithstanding the experience of 50 ycars PCB useage and the
extensive research which has been completed, some questions and
uncertainties remain. General Electric and others are continuing
resecarch on/K some of these issues.

The actual PCDF content of PCB's in existing capacitors and
transfermers as vell as in various envirennmental sawmples nexds to bz
determined. Based on the reported PCDF content of Aroclors (0-2
ppm) one may postulate that PCDF's will be detected only inm such
minute quantities that they should not be of concern. This question
needs to be resolved by analysis and evaluation, and GE is
continuing an analytical rescarch program to make some of this data
available.

A number of medical research programs are continuing which
will further clarify the PCB health effects understanding. New York _
State's Department of Health (Dr. Phillip Taylor) is analyzing
further the epidomiology of the GE capacitor worker population, and
is extending the research to include reproductive experience. X
General Electric is continuing medical surveillance of previously Hnr
exposed capacitor workers to further characterize their health
status. And somc additional observations may become availadle from
the Mt. Sinai School of Medicine workx. The Michigan State
Department of Health is extending and broadening their study of
individuals who have ingested PCB's by eating fish.

Thesc on-going studies mz2y indiczte if medical surveillance is
appropriate for individuals expossd 1o PCB's in the past. Vhile a
confirmed® blood or fat tissue PCB analysis significantly higher
than the local average can indicate exposure, on the basis of
present knowledge there is apparently no further examination
procedure which is meaningful. Nor is there any therapy or medical
advice that can properly be given such an individual other than to
reassure him or her that, on the basis of capacitor workers!'
experience, therec is no reason to believe that significant adverse
health effects will occur.

Another question concerns industrial exposures of other than
capacitor workers. Transformer plants, for example, typically used
Aroclor 1254 and 1260, usually mixed with chlorobenzenes, for a
portion of the plant's production, whereas Aroclor 1260 was not used
in capacitors. And epidemiological studies of transformer workers
exposed to PCB's are not available. The capacitor worker experience
BAay be relevant, however, as Aroclor 1254 and 1260 contain a
substantially overlapping, though not identical, population of PCB
molecules; and capacitor worker blood analyses show retention of
molecules associated with 1260.

Lastly, many research programs are being directed at
economically effective containment and conversion processes for
PCB's in order to respond to Federal and Statec requirements.
General Electric research is active in some of these ororrams.
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® An unconfirmed individual PCB measurement should be regarded
cautiously: a recent round-robin study by the N.Y. State Health
Dept. showed at least one case wherc 2 out of 10 commercial
analyscs of the same biological sample reported PCB values that
were 20-fold different from the average.
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ACOUSTIC TRANSIENT SUPPRESSOR FOR ROTARY PNEUMATIC TOOLS

A significant reduction in noise from one of the major noise sources in the metal-working
industry has been achieved through the realization of the basic mechanism of the source.
H. A. Scarton of the Rensselaer Polytechnic Institute (R, P, 1,”y Laboratory for Noise Con-
trol Research (Troy, NY 12181) discussed the transient run-down noise of a horizontal
grinder powered by a sliding-vane pneumatic motor and how it was reduced.

Speaking at NOISE-CON 81 held at North Carolina State University at Raleigh, June 8-10,
Mr. Scarton explained that the transient run-down noise is caused when the air supply to
the rapidly-rotating pneurnatic motor is suddenly interrupted causing a braking effect
on the shaft. The energy source thus ceases to be the air supply and becomes the rota-~
tional kinetic (1/2 Iw?) of the rapidly rotating shaft. Once one realizes that no useful
work is being performed during this time when the air is being sucked back into the tool
as the tool decelerates, then it becomes clear that a simple check valve should prevent
all such fluid motion from occurring and lower the sound level.

To evaluate results, the steady-state free-running and transient rundown signals were ob-
tained using a Bruel and Kjaer Type 2209 Sound Level Meter at a distance of 24 inches from
the source for a Dotco horizontal grinder when equipped with original factory-supplied muf-
flers, and the same grinder when equipped with the R. P.I, Transient Suppressor. The
meter attenuator settings were set at 110 dB for both measurements, A 15 dB drop in tran-
sient noise level to 92.5 dB was recorded for the R. P.1. Transient Suppressos as compared
with the Dotco original version. The dramatic reductions of noise levels in both free-run-
ning and transient-rundown states for the R. P, I. Transient Suppressor version over the
Dotco version which has no such device require only a modest increase in the diameter of
the muffler housing sufficient to accommodate the worker's gloved hand.

NEW PASSIVE DOSIMETER FOR MONITORING PERSONNEL EXPOSURE TO PNA VAPORS

A new device for the collection and detection of multi-ring PNA compounds in the vapor
phase has been developed at the Oak Ridge National Laboratory (Oak Ridge, TN 37830).

The device is a passive dosimeter able to determine time-weighted average concentration
using the principle of molecular diffusion. The PNA pollutants are adsorbed onto a filter
paper treated with a heavy-atom salt. After exposure the filter paper is inserted into a
spectrometer and the levels of PNA determined dirsctly without requiring extraction. The
detsction method uses the room temperature phosphorescence technique, The limits of de-
tection for several PNA compounds such as phenanthrene, pyrene, and quinoline are in the
part-per-billion range for concentration in air, A description of the device was given by

T. Vo-Dinh at the American Chemical Society meeting in New York City, Aug. 23-28.
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NEW METHOD FOR DETERMINATION OF FORMALDEHYDE IN AIR

A new sampling and analytical method for determination of formaldehyde in air was des-
cribed by Eugene R. Kennedy of the National Institute for Occupational Safety and Health
{4676 Columbia Parkway, Cincinnati, OH 45226) at the American Chemical Society's na-
tional meeting in New York City, Aug. 23-28.

Formaldehyde in air reacted with N-benzylethanolamine(BEA )-coated Chromosorb 102
sorbent to produce a derivative of formaldehyde, 3-benzyloxazolidine. Sorbent-tube
samples were desorbed with isooctane and this derivative determined by capillary gaa
chromatography using the splitless injection technique., Analysis was accomplished us-
ing a 25-meter Carbowax 20M fused silica capillary column. Separation of this oxazoli~
dine of formaldehyde from other low-molecular-weight aldehyde oxazolidine derivatives
was possible, The range of the method was from 0, 55-2. 88 mg/m?. By utilizing the
split injection technique, the range was extended to at least 4. 71 mg/m?, Samples were
collected at a rate of 50 crm®/min for four hours. This volume translated to 6. 6-56.5 pg
of lormaldehyde per sample for the range of the method. Overall relative standard devi~
ation for the sampling and analytical method was 9, 1 percent,

POTENTIAL HEALTH HAZARDS OF VIDEO DISPLAY TERMINALS INVESTIGATED

Based on low levels of radiation emitted by video display terminals examined in an investi-
gation of three workplace sites, the National Institute for Occupational Safety and Health
has determined that routine radiation surveys of VDTs are not warranted. The investiga-
tion was undertaken at the request of three unions in California where numerous complaints
had been received from employees using VDTs in information processing applications. The
operators reported a-wide range of symptoms including headaches, general malaise, eye
strain and other visual and musculoskeletal problems.

Three companies in the San Francisco Bay.-area participated in the survey which was con~
ducted in four phases: (1) radiation measurements; (2) industrial hygiene sampling; (3)a
survey of health complaints and psychological mood state, and (4) ergonomics and human
factors measurements. Measurements of ionizing and nonionizing radiations were made
on a random sample of 25 percent of the VDTs. Samples of workroom air were obtained
and analyzed to determine exposure to selected airborne chemical contaminants. Health
complaints and psychological mood state in VDT operators and a comparison group of
non-operators were evaluated using a multifaceted questionnaire. The ergonomics and
human factors evaluation was conducted by examining several workplace and VDT char-

acteristics,

1 The radiation surveys demonstrated that exposure to x-ray, radio-frequency, ultraviolet,
and visible radiation was well below current occupational exposure standards, and, in many
cases, below the detection capability of the survey instruments. The air samples showed
that there were no hazardous chemical exposures. Specifically, workplace ambient levels
of carbon monoxide, formaldehyde, hydrocarbons, acetic acid and ozone were all well be-
low current occupational exposure limits, The questionnaire survey indicated that a higher
percentage of VDT operators reported more visual complaints at two of the sites, more

_. ~muscular complaints at one site, and more emotional complaints at all three sites. The

T "7 ergonomic evaluation of the VDT workstations indicated that measured illumination levels

were generally acceptable; however, glare was a problem at a number of workstations.
Some problems were noted with the physical dimensions of the workstations, including ex-
cessive keyboard height and VDT screen height.
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Details of the investigation are contained in the newly released NIOSH report number
81-129. Single copies may be obtained by sending a self-addressed label to NIOSH,
Publications Dissemination, 4676 Columbia Parkway, Cincinnati, OH 45226,

A SAMPLING DEVICE FOR SKIN-CONTAMINATION EVALUATION

A method has been developed by which a representative sample of contaminants on the skin
of workers in coal-liquifaction plants may be collected and analyzed at extremely low levels
. .. vegardless of the hazardous substance in question. The following technique was described
at the American Industrial Hygiene Association meeting in Portland, Ore., in May by R. R.
Keenan and S. B, Cole of Gulf Science and Technology (P.O.Box 1166, Pittsburgh, PA 15230}

In this procedure, approximately 10 ml cyclohexane is sprayed onto a limited area of the
skin (5 cm?) to be evaluated. Samples are collected by affixing a 12-ml vial to the sam-
pling cup, holding the cup against the surface of the skin to be sampled and spraying cy~
clohexane through the cup onto the skin. The washings automatically drain into the sam-
ple vial, Sampling is terminated when the level of the cyclohexane in the vial reaches the
sampling cup drip tube (approximately 10 seconds). The vial is removed, sealed with a
Teflon-lined screw cap and returned to the laboratory for analysis. The cup is cleaned
betwean samples by rinsing with a small amount of cyclohexane,

Prior to analysis, the samples are equilibrated to room temperature and the volume of
each sample is determined by comparison with a calibrated vial. Colored samples are
diluted before analysis. The samples are then transferred to 10-mm ultraviolet fluores -~
cence cells and analyzed on an Aminco Model SPF-500 Ratio Spectrophotofluorometer by
excitation at 293 nm. .. The presence or absence of fluorescence quenching is checked by
viewing the sample cell in its holder with the excitation shutter open and the emission shut-
ter closed. If excessive fluorescence is observed, the sample is diluted. The fluores-
cence emission spectra are recorded from 300 to 550 nm at a scan rate of 600 nm/min.
Quantitation is accomplished by comparing the fluorescence intensity of the sample to that
of the heavy distillate calibration curve. If the maximum fluorescence of the sample does
not coincide with 355 nm, but falls within the 330- to 375-nm range, the fluorescence in-
tensity at the wavelength of maximum fluorescence is determined, recorded and compared

to the calibration curve previously generated,

Approximately 75 samples per day can be analyzed with this procedure., The limit of
detection is 0.2 ug (0.04 ug/cm?). Preliminary studies have exhibited recoveries of
greater than 95 percent. While this sampling technique has been used solely for the
collection of cosl-derived materials for analysis by ultraviolet fluorescence, its appli-
cation can be extended to include other contaminants as long as suitable analytical pro-
cedures reasonably free of interferences are available.

USE OF VIBRATION DAMPING IN NOISE CONTROL,

Vibration damping is a practical and effective noise control measure for all types of pro-
ducts, especially where resonances exist, according to Robert N, Baker of Blachford En-
gineers (1441 E. Maple Rd., Troy, MI 48084). Speaking at NOISE-CON 81 held June 8-10
at North Carolina State University at Raleigh, Mr. Baker cited the following case histories:

In one instance, a large vibratory parts feed device (which are common sources of noise
in many plants) was used to provide washers to a thread roller. The parts left the feed
device, entered an indexing wheel mechanism and were assembled on the screw blank.
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The thread roller then formed the thread, capturing the washer on the screw, Noise nf

the feed device was a result of forced vibration of the large sheet metal surfaces as they
were repeatedly struck by the washers. The inside surfaces of the feed devices were
covered with an epoxy-based resilient lining which reduced the peak accelerations as the
washers fell against the surface, and which also provided vibration damping to the steel,
Noise was reduced 9 to 10 dB(A).

A small electrical slip ring assembly produced an objectionable high frequeacy sound vari-
ously described as ''squeaking, " or "hissing." The slip ring assembly was basically com-
prised of two dish-like plastic components known as the stator and the rotor, respectively.
In the rotor were mounted five cantilever spring-type brushes. These made electrical con-
tact with five stator-mounted slip rings to allow relative motion between rotor and stator.
Small irregularities in the slip ring surfaces caused variations in frictional forces on the
contact tips or ''buttons' at the end of the cantilever spring brushes. Any of a mamber of
the vibrational modes of the spring could be excited as a result. The lowest frequency of
these was at about 1000 Hz. A metallic foil-faced vibration damping tape with a pressure
sensitive adhesive was applied to the brushes and the face of the rotor {which was excited
to vibration by the vibration of the brushes). This treatment reduced noise from the as-
sembly by 5 dB(A).

A significant portion of the noise heard by the operator of a large U.S. Army forklife
truck was due to the forced vibration of a number of sheet metal surfaces. Resonances
‘were not a particular problem in this case. After feasible vibration isolation treatments
had been employed, those surfaces which still contributed significantly to operator ear
position noise level were treated with an extensional dampling treatment. Thickness was
typically about 3 mm for the damping material. Panel thickness was typically about 1. 6
mm. The average reduction in the acceleration levels in the panels was 13 dB and oc~-
curred at those frequencies where the noise levels at the operator’'s ear were highest,

HEALTH STATUS OF WORKERS WITH LONG TERM EXPOSURE T PCBs

To evaluate the health effects from occupational exposure to polychlorinated biphenyls, a
clinical survey was conducted of 326 workers employed in a capacitor and transformer mana-
facturing facility where PCBs had been used since the 1940s, At the American Chemical
Society's national meeting in New York City, Aug. 23-28, Alf Fischbein of the Mount Sinai
Medical Center (New York, NY 10029) gave the following summary of the study and findings:

Aroclor 1016 and, to a minor degree Aroclor 1221, had replaced the higher chlorinated
PCBs two years prior to this study, Forty percent of the workers, half of whom were
females, had been employed for 20 years or longer, Mean plasma concentrations of
higher (Aroclor 1254) and lower (Aroclor 1242) congeners of PCBs were 124 ppb and

48 ppb respectively. Despite high plasma concentrations of PCBs, which correlated
well with intensity of exposure, there was a paucity of clinical and laboratory abnormal-
ities, However, there was a high prevaleace of abnormal dermatological findings, in-
cluding chloracne (6 percent) and conjunctival and palpebral abnormalities (16 percent).
Association was found between dermatological abnormalities and plasma levels of higher
congeners of PCBs. A similar relationship was demonstrated between higher congeners
of PCBs and serum triglyceride levels. No evidence of porphyria or peripheral nerve
dysfunction was found in a subgroup of this population. These findings give credence

to the hypothesis that clinical effects ascribed to PCBs, may, in part. reflect a higher
disease-inducing potential of contaminants, such as dibenzofurans.

Subscription rates In U.S., Cansda and Mexico: one year - $27.00; two years -- $52.00; three years -- $77.00. For subscrip-
tiens to other countries, adé $2.00 per year for surface meil, or $6.00 per year for air mail. Reproduction of complete isswe
is prohibited. Quotations from, or re-publication of, individuel reports permitted providine comslete credit Is glven.
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SARDINAS: ['d like to welcome you today. My name is Anthony
Sardinas. ['m the Division Director for Preventable Diseases
at the Connecticut Stata 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. It was coordinated at the reguest
of the Connecticut Citizens’ Watchdog Committee. OQur 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 public
risk eating contaminated fish or they want t3 risk drinking water
with PCBs and that sort of thing. It’'s also hoped that this
meeting will provide a better understanding >f Connecticut's PCB
program. Now, we have with us today two pan2ls actually which
are somewhat intermingled. We have a national panel of experts
and we 21so have a local panel of experts. Let me first introduce
to you our expert panel of speakers. We have with us Or. Albert
C. Kolbye. Or. Kolbye is the Associate Director of Science,

Bureau of Foods, for tie Food and Drug Administration. We also

MONS 010734




.2-

SARDINAS: (Continued) have Or. Elizabeth Weisburger. Or. Weis-
burger is the Chief of the Laboratory of Carcinogen Metabolism,
the Division of Cancer Cause and Prevention, with the Nationa}
Cancer Institute in Washington. Also with us today is Dr. James
Douglas. Dr. Douglas is with the Yale Scheol of Epidemiology
of Public Health, he's also a member of the Pierce Foundation
fn New Haven, and he's on the Toxic Substances Advisory Board
for the Environmental Protection Agency. We have Dr. John F.
Brown, Jr. Or. Brown is the Manager of Life Sciences Branch for
General Electric in tiew York. ['11 introduce 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 questions.
56; let's begin in alphabetical order with the National panel
first, and I'11 cal) on Or. Brown, again, to begin, to t;y to
1imit your comments as mh:h as possible to about 10 minutes.

Dr. 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 bohn F. Brown, Jr., PhD
Mgr. - Life Sciences Branch

General Electric Research and Development Center
PO Box 8, Schenectady, N.Y.

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

I have beén asked to fccus my present remarks upon PCB health
hazards. However, I should point out that our studies have also ad-
dressed several other PC3 issues that I would be glad to discuss if
questioned. These include chemical composition, asalytical methods,
disposal technology, stability and fate in the natural environment,
microbial degradation and biological 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 bjioeffects. 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 willing to
diq in, search, and correlate.

Second, the basic patterns of effeets induced in vazm—blooded 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. 1Ia 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 cancer. That result, however, has never becn seen in guinea pigs,
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monkeys, or man. Instead, the characteristic pattern in humans fcatures
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, recognized that they were dealing with an
impurity-tependent toxicity, and ci;arly reportég.it as such. Within
the past year, these variabilities in effect have led both the Inter-
national 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 American re-
port on PCB-related chloracne, back in 1936, recognized that toxicity
in PCB’'s as an unusual phenomenon that was associated with unidentified
impurities in a single bad batch of early PCBH.

Pourth, since 1970 the toxic impurity has been repeatedly identified
as a poiychlorinated dibenzofuran, or PCDF. PCDF'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 zbove 500°F. The high tomperature heat exchanger fluid
that caused'the Yusho jllness 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 asundant evicdence that human exposure- to ordinary,
unscorched PCB is without obvious health effects. PCB's were in wide-
spread industrial use in all developed cnuntries for nearly fifty years.
Despite this, thera have been only a handful of definite reports of
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chloracne syndrome - all associatca.with baking, soldering, or heat-
transfer applications.

' The lack of toxic ef:lects in the vast majority of exposed workers
cannot be rclated 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-
wvherc tetween 10 and 1000 times as much PCB as was found in the Japanese
suffering from Yusho illnasss 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 :hese people had accumulated up to 30 ycars
exposure before PCB use wa: storped in 1977. Despite this, their
health seems statistically indistinguishable from that of their un-
exposed cohorts.

In short, whether on crounds of toxicity or carcinogenicity, the
scientific Tecord 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. One reads again and again the dread phrases, "acutely toxic,”
‘*1inked to cancer,” and "deadly." _Qne sees pictures of policemen
dressed like plutonium workers in order to clean up a contaminated
grease spot, or farmers of the upper Hudson readying both shotguns and
injunctions to stcp 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:3 ago it became ap-
parent that PCB's were flowing into the environment faster than they
~ were being degraded. This led to the prudent Jecisions, first, to

sharply restrict PCB use and then to ban it completely. 1In 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 PCB is no longer an
open issue. All PCB's were legally banned in the US in 1976. Their
manufacture, import, and all major uses stopped in 1977. Elaborate
procedurey 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, a2t varying levels, in the oceans, rainfall, soil, rivers, and
fish, and there is no presently known human action that can radically
change =hese environmental levels in the short tera. There will te
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
realitizs. 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-
signed to provide protection to someone eating fish 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 to regulate on the basis of PCB's present rather
than PCOF.'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 availabile in a year or two. In due :zourse, I would then hope
to see the present Federal tolerance limit of 2 parts per million PC3
replacec by a 20 parts per billion PCDF standard. This regulatory re-
form would probably permit the resumption of commercial fishing in
several closed areas.

Meanwhile, 1 would hope that responsible State agencies could
make diligent efforts to examine their PCB pollution problems on a
xegion—byjfeqion basis, and adopt regional fishing regulations that
reflect the toxic hazard posed by the kind of PCB actually present
locally, not just the worst possible kind as presumed by the Federal
standard. '

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 sumnaries, 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 {s Or. James
Douglas, again frem the Yale School of Medicine, Oepartment of

Epidemiology and Public Health, and the Pierce Foundation. Or. Oouglag}

ODOUGLAS: Thank you, Mr. Chairman. First let me say that
1 am here as a toxicolagtst, and not with any special knowledge
of the PCBs themselves. 1 have done no work in the area. And
as far as we can ascer:ain there is little or no work being done
on PC3s at Yale or in the Pierce Foundation. 1 have therefore
spent some time reading the literature, and my knowledge is based
on the ma;erial which is published. 1 think that there are a
number of basic questians which ;;EE to my mind aﬁm; resylt of
readiﬁg the literature. And I'm just going to briefly state what
they are and not make any other formal presentaticn, but try to
help in any questicns that migh; ccme aleng. First of all, the
fact that we can detect materials does not necessarily mean that
they are toxic. Analytical methods become more and more sensitive
all the time, and we can detect smaller and smaller quantities
of materials. That does not necessarily mzan that they exert
toxic effects. And one of the things that we have to think about
is the fact that Pcas.are detectable Zoes not mezn that they are
necessarfly toxic. The methods of detection and analysis are
particularly important. Toxicity is related to a particular

substance. The PCBs are a group of substances which as, has been
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DOUGLAS: (Continued) Just mentioned, are, in some {nstances,
contaminated with very small amounts of benzofurans, Certainly
the toxicity of benzofurans seems to suggest that they are a gcod
deal more potent than the PCBs. One wonders, therefore, whether
many of the effects described to PCBs may not be due to contzminagion
of that 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 ! think that its fair to say that probably the primates
give the'closest types of respenses to PCBs as compared to man,
and there is, for various reasons relatively little work being
done with the species. Having surveyed the evidence that is
available, one of the concerns which I have with regard to the
PCBs is 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, It

reminds me very much of, of 00T, for example, although 00T {is

a substance which could very easily be metabolized-eventually.

On the basis of the availadble information, I think that I would
have to.conclude that there's no conclusive evidence that the

PCBs are carcinogenic. [ think that congicerable amount of data

is 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 some effects on pulmonary function {n workers exposed
to PCBs. But again, scme of these studies are difficult to evaluate,

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

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

Food and Drug Adninistration. Dr. Kolbye.

KOLBYE: Thank you, Mr. Chairman. Ladies and gentlemen.
1*11 be speaking on behalf of the Food and Drug Administration,
and explaining some of the viewpoints both legally and scientifically.
&L_y backgrcund is in medicine, epicemiology, toxicology and law.
The Food and Drug Administration primarily has authority over
interstate ccrmerce with respect to food. And so the action
leve‘ls that are set by Food and Drug refer to food that is in
interstate commerce. At this meeting, if we are discussing sport
fishing or intrastate ccrmerce, I am here in an advisory capacity
to share what knowledge and insight we in FDA have. To be a
Jittle bit more specific about the law, and not to get too legalistic,
Section 406 of the Food and Drug Act is the one that applies to
a PCB and fish situation. It's an Act that covers environmental
contaminants in foods. And the law ess-enth'lly 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 is only cne parameter, ‘
That's the level, so to speak, of permitted residues in a food
comodity. A very important parameter that influences your exposure
{s how much food you eat at th;tﬁ{evel, and anot;;; important ‘
parameter is the frequency with which you are exposed to food
contaminated at that level, Said in slightly different terms,
if one has a systematic exposure, 1f one is eating day to day
highly contaminated fish, one is getting a total exposure that

is far different, and far stronger, if you will, than somebody

. who only occasionally consumes a particular food ccmmodity that

contains some residues of PC8s. So when we look at the overall
health situation, the primary huﬁan experience has been referred
to by other speakers, and fhat dealt with the disease suffered
by the Japanese people, called Yusho. Back in the early 1970's,
when FDA first got involved in regulating PCBs, we reviewed the

evidence and avaflable data from the Japanese popul;tiohs and

attributed all of the illness experienced by the Jzpanese to PCBs
alone. Subsequently, we have determined that about half the
organic chlorinated material in the contaminated rice oil was

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

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

N
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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 been determined to exist approximate
maybe about 10 parts per million in the PCBs. And so the American
products have been much cleaner than the products manufactured
in Europe or in Japan. One does have a problem though, as mentisned
by an earlier speaker, that when PCBs have been exposed to heat
formation of more of the dibenzofurans occurs. Now, the feeding
stJdies 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 procduct.
And this then includes the likelihood that test animals were exposed
to appro;imately 10 part per million level dibenzofurans in the

amount of PCBs they received in their diet. So it's uhc{ear to

.some scientists and to myself personally, what the exact role

of PCBs 1s in terms of influencing the expression of cancer.

And 1*11 be interested in Or. Weisburger's comments in a few
minutes. But basically the thing that one has to remember when
considering PCBs, we're consicering a spectrum of chemicals where
the degree of chlorination and the positions chlorinated on the
carbon rings are important determinants of tﬁe toxicity and the
metabolic activity of these ccmpounds. 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
chlorination. And the same halds true for the dioxins. A 2378
tetrochlorodibenzodioxin is very, very toxic. But other tetroforms
of the dioxins, {f 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.

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

Institute. Or. Weisburger. .

© WEISBURGER: (READS THE FOLLOWING
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*What fs the Present Understanding of Health Hazards of PCB°s®
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© Clizabeth K, Weishurger, Ph.D, .
National Cancer Inslitute LI
Netional Institutes of lealth
Bethesda, Marylatad

A bloassey of Aroclor™ 1253 for possi‘blc carcinogenicity was con-
ducted by administering the test chomical fn.feed to Fischer 344 rats.
ST : Groups of 24 rats of cach sex were administered Aroclor™ 1254 at
ome of Lhree doses, either 25, S0 ur 100 ppue’ tur 104-105 wenks.  Matched
contryls consisted of grouss of 24 untreated rats of cach sex, All sur-
v.ging raty were killed a 104-105 weeks., ' .
Mean budy weights of males and funales receiving mid and Mgh. doses
g females ruceiﬂng"low doses.of the chemial were consistently delow
e of :l;e corms'pondlnq controls, heyinning at about uéek 10 of the
S ady, D -l'a.-cn.\.nse in z‘..urvl\ml wnony males, but nol,‘ anung fomales, showed
¢ siynificant :lus'cr-rc'l.lu:d trend,  Adesmate nunbers of animals of both
- qnexes sursived for manin-;ﬁfl statistical analyses of the incidences of
L mwrs. ' s _
- The comdined fncidences of lymphomas and leukemias showed a signifi-
Lun’ dusl.:-rel.z'.ed trend an males (gommls 3724, luw-dose 2/24, wid-dose
WAth, Wighedu,e: W28, 1 v TR A Ilnw'vu;', Che dirvel comparisons of
cotag el g o WILh Lhuse o) U n:.utchcd controls were not stetise
Lioally signiticant, aml Lhe twmors cammot clearly ne related to
aboomstration ut Arectur* 1254,
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Hepatoce lnlur alenomas and carcinumas were found in Lhe dosed
groups, but not in the controls (males: mid-duse 1724, higjh-dose -
3/24; females: mid-dose 1/24, high-dose 2/74). Additionally, a'lllgh
tacidence of nun-ncoplastie hyperplastic nwdules was notwd in u;e dosed
“animals (mal:es:  controls 0[:’4. low-dose /24, mid-duse 3/24, high-dose’
12/24; females: controls 0/23, low-dosc 6/24 ‘mid-dose 9/22, high-dose
172/24). Although the incidences of r.umors were not significant, the
qecurrence of the hyperplastic nodules appeared to be related to adminis-
tration of the chemical. .
II; Lthe stomach, jenumm, or cecm, .ul«"v‘mcai'cimmo'. were observed in
luo doscd miles and in two dused Pomales as well an o carcinuay in one
dosnd mle. None of thuse lesions was found 1n control animals ln this
study. Mistorical Incn!ences of these twwrs at this laburatory (6/600
meles [12], 2/600 femala-s fo. 31]) sugyest that the lesnor -< although
not suusuully significant -- may be related to the adwinistraiion of
' Argclor 1264, i
1L s concluded that under the condii luns of Uhis bisussay, Aroclor™
154 wes ml carcinoyenic in S‘is:lwr__]“ vats; lu;wevgr, a4 high inidence
of !mu'.ocelluhr prolllerat'.lve lesions in bath msle and female rots was
related to . iuinistration of the chemical. In addition, the carcinomas
of the gastruintnstinal tract may be associsted with administration of

e daes 1S in ot moles anl bemales,, '
, -
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Arvclor™ 1¢b53 (CAS 27323-18-3; NCI COZ604) is the registerad trade-
merk vl the Monzuntu Chemical Cpmpany for their pu‘lychlnr‘inalcd biphenyls
(PCBs). PCBs wure duveloped in 1929 primerily for use s heat transfer
fluids and dielectrics (insulators). Aroclor 1254, 3 hipheny) Eonnin-
by opproximately Y43 chilorine, i 2 nond Lassahle heat Lranster ayent
which funcliuns in the ronge of 2UU-30U%C (Ibbard, 1Wed; Poffunberge~
and iubbard, 1965), )

This bloassuy of Aroclor® 1254 was conducled as part of 3 laryer
study’ designed to assess the cumbined effvels of o group of known or
suspected carcinugens, Only the resulls of Lhw’sludy of Lhe administry-
tion of Ar(;clur' 1291 gre reported here,

Aruclor 1254 was obtained in a single batch (Lot Mo. KBQI-5C4) from
the Honsanto Chewical Company, SL. Louis, Missauri. The ident ity and
reltive purity of the ti;,l vhomical wore confirmed at Stunford Researsh
Institute. !lem-ta! analyses (G, B 1) indicated 54.67% chlurine.
Gas-1iquid chrumat ogrephy and mass spectruscupy showetd that the Aruclor™
1254 cuntained ot leest 18 icomers of polychlqz_"inated biphenyls rangineg
from 3 to 7 chlorine atoms pur ?lol(-cule. Ident ity was confirmsd by
mclear magnntic rescnance, inrra'n-d, amd ultreviolet Lpectre, which
wery In agrewvsent with the s.l.ructur!. No altemit was marde Lo identlfy:
o pantitute fspurities,

Sone ghumival was SLored al room Lemperatun e in e qlans pars.
N -
Saves amt feragte Codschier 3 rcts, nb b aimed Eheoegh cont Pt ol the
Wt uf Cancer Teeatzont | BaLione]l Cancer Lastitute, wees ysed in

havar vrassa?%e  Sine by wer ubLstmed Trom Samarien  aburatory,
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Gilruy, Califurnty  tn grrival at the laboratory, all animals were
yuerantined for O weeks 95 an uctlimalion period. I-’olla_ulAng this perfod,
a1l males gaininy l'css than 25 yrams, 411 females gaining less tham lé’
grems, and all unheglthy gnimals were culled. The remsining mh;ul;
were gssigned to cages, ome pur cage, until coch caye cuntdined three .
aniwmals. Cages u'cre then - manbere am'l assigned Lo cuntrol and treated
yroups using ¢ computer-generated l'-llllltmlild.liuu table. Rats were care
clipped fur individual identification,

« Al1 animals were housed in temperature- and hunidity-controlled
rooms. The ter,criture was maintained at 22°Ckith & range of 21-24°C,
and the rl.:hl.‘ve lumidity was maintained ol approximately 455, The
rows air 4as chanyed 1) Lhiws per hour nd was waintained under positive
um;sQN tu Lhe ;cmss halis. fluorescent Yighting provided §1lumination
12 hours pur Jay. Fond und water were availuble ad 1ibitum. Drinking

water was softencd, filtercd, sterilizod with ultravielet 1ight, ond

-
. supplivd by meons of an outomatic watering systom,

Sudchronis Imﬂ}-g studies were conduct.d with male and female
Fivcher 343 rats to cstimate the maximum tolersted dose of Aroclor® 1254,
on the basis of which low, mid, and high concentrations (hereinafter
referred to a5 “low doses,” “mid-doses,” and “high doses™) were determined

far whministration in the chrunic studivs. In the subchrunic itml(cs.

Ao Yor L0 v anbbal 1o Tessd 0 womont pat lonee ol M S0, 100, NG, o

Mo tee Ireat e ot ot cal oo m{m sl v Lol 1S maie amd 1S
betader Palse ke choafcel was provided in feed Lo the treatsd groups

for Coweeke,
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The enimals receiving U0 pyw e actve, had nccasional diarrhes

and trowors, dnd failed to gain,wetyht, At Lhis dose 4719 males and

/15 females dict.  Cnlarjed Vivers were observed ;m grossl examination, "
and histolngically etypica) hyperplasia we~ observed. At 200 wa; hody
weights for both males amd females were approximately 0% of Lhose of the
controle, amd mild hepatocellular pleomsrphism was seen histolugically in
the livers. Rats treated with 25 ppm Aroclor 1254 had enlarged livers,
but no gvidence of vistolagic abnormalities. 'dejght gain 1n all animals
troeted at doses lower than 200 ppm was comarable to that in controls,
and there was no mortality.below 400 ppn.  The 3bw, mid and high doses
h;r the chrunic studies were sob ol &S, 510, Tl 10 .,

Al animals weve observed daily .fm' sigm. of toxticty aml palpatued
lur. we%%es oL vach weighing,  Anfrals were m:vghcd.imlividual!y every )
other -week for 2 w-:eks'.‘aml once every fourth week for the remainder
of the study.' Mnimals thet were woribund 4t the time of clinical exawina-
tion were killed ant noerop;ied.

The pathologic evaluation cuns tsted of yruss cxeaineiion of major

©o uegany and tissues brom killed animals and (row animals found dead. The

folluwing tissues wore ronlincl) examined microscopically from both

treatond amt control animals:  lungs and bronchi, splien, Tiver, -lestes,' .
pitattury, kiducy, ond bra:n. In addition, sections of stomech, urinary

Sladileer, thyrotd, wlerus, and ovary were examined in erjurity of the

S iy, Lhene tinsues were Laken 'r:-l'. treatnd rals only if & lLision

wa. §ouet ot mecrminy.  beeasionally, adititiona] tisnies werr exanned
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microscopically, The different tissues were preserved in 102 buffered

. turmalin, embedided in nar-;fl in, secliovmul, and stained wilh hcu.uloxyllu

and cosin, Special staining Lechniques were utiliczed when indicated '

for more definitive di.ugnusis..
Beginning at about woeet 10 fur the high-dose yroups and about ne;k

20 for the miu-dose-g.roups. mean budy weights of both male and female

*’f rats fed Aroclor® 1254 at the doses used in this bicessay were lower
than those of the cuntrols. Mcan hudy m:i:Jms";( low-doze males
appenired Comparable Lo those of cuntruls thruughoat Lhe study, while

" mean budy weights of Tow-dose fomles were lower Juring the second year -
of the study ‘At week 30, an intercurrent respiratory infection fn the
colony caused wefyht loss, hut no deoths: animals recovered within 30
slays without trestment for Lhe intection. o

Clinica) siyns associated with administration of Aroclor™ 1254
included alomch, andr-colored urine, facial cdema, expphthalaos.

. and cyanosis. These signys were apparent among Lhe high-dose groups
heyinning at week 72 lnd'.mmg the mid-dousi: groups ot week 104 of the
study. .. . .

A nr!c:/' of neophstiv;' processes were vbscrved in both the control
amd tredted rats, and, with the exception of the liver, the incidences
af these neoptasins wery cmm-lru-hlv .n the contral amd Lreated yroups.
interstitisl=cel] Lmrs o Lhe desdaen were present an Lhe -u_wrluy of‘
;m! el am! Lrooted wales.  The next wmrt fregueatly observed ncoplase
was Druhosmta ot eilher Une granslocytic or Tyephacytic type, amt it

vl genb veiit ageler smdaites e ving tadestes ol Lhin neoplant fc Process was
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comparedble in the control and treated yroups. The 101 lowing neoplasms

were 2150 present fn soue control and trested rats but without compound

association: squamous-cell carcinumas of Lthe skin, alveohr/bronéhlohr .

adenomas of the lung, and uterine endmnetrial.stromal polyps.

In male rats, the res;ilts of the Cochran-Armituge test for positive:
dosc-related trend in Thie incidences of leukemia and of combined leukemia
and tymphond dre significant (P = 0.022 .u;d P = 0,009, respcctively);
The, corresponding results of lhe'Fishur exact test, however, are not
significant in dny treated group when compared with the controls. There
is no other incidence of t.nmoﬁ'.lt any spcc";‘ic site .in either sex which
fs statistically slgniflcahl. A signific;nt Cochran-Armitage trend in
tne negative direction is observed in the incidence of'interstlual- .
cell tumor of the testis, where Lhe incidence in the controls exceeds
tnose in the wid- cnd high-dose groups.

At the duses used in-this bixuss‘ay, Arnclur= 1294 was toxic to
doth male and female Fischer 344 rats, as shown by the d;:st-orolutd
&o.-pression of mcan body weiyhts and the clinical signs which occurred
during the second year. Mean body weights of mid- and high-dose mules

and of all treated females were consistently lower than those of the

carresponding cuntrols after the initial growth phase. An 1pttfcurrnt

repiratory talection ol week 30 reculled in Iwuﬁmrary weight loss, _
Baal vy cheathn, i wl b ooy i:u‘lmLiml tl-u- vontrola, e animels l..alc.-r
vegovered withow treatzent,  Slindes) signy including Jlopecia, awber-
wolured arine, faclal ohea, exophthalmos, and cydnosis occurred in the

hianedute yroups edinning ol week /2 and .0 Lhe mid-dose yroups ot
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week 104, Survival amung males, but not amonyg femsles, showed a

significant dose-related,trend. Adequate numbers ?r animals of
both sexes survived for meaningful statistical analyses of the -
incidences of tumors. T
The cosbined incidences of Jymphoma and leukemia in males were .
stynificant {controls 3/24, low-duse 2/24, mid-dose 5/2%, high-
dose 9/24, P = 0,009) usiny the Cochr.‘:n-/\miuge test fur positive
dose-related trend, but not in females (controls 4/24, low-dose
* 6/28, mid-dose 6/28, high-dose 6/24). Since the results of the Figsher
euc} test for increased .lncfdence were Aot siynificant ror dny of
these groups, the occurrence of these lesions cannot cleerly be
reluted Lo Lhe administration of Aroclor= 1294,
’ Nepatoce i lutar chanyes including hypa?rpl.:utic nodiles, a.d-mt;us.
and carcinomss wé;e found i'n treated animals, but none of these lesions
were f:ound in controls animals in this study. Hepatocellular carcino-
[ Y13 ne.n.-' ohscrved ln‘one wid-dose and wuy high-dose males, and hepato-~
cellular 4de.uu';as were ohserved 1n one high-dose male, one mid-dose
fomilee, amd two higheduse tom e, Nu;l-.l..r hyporplasia wis disynosed
willh 9 dowerelated ’rU(l;l(?lEy in the luwe, mid=- aml high-duse male
and female rats,  Although the inclidences of L Lemrs were not
siynificunt, Lhe occurrence of Lhese proliferative lesions sppeared
o 2 re’ted Lo Lreatment, L
In the stonach, jejumm, c:r cecun, adenacare inomes were onserved -
in two teeabed mades and in twm troated founalie, g wrlt o 3 carcinamg

oy smwe Parerabonl mmader,  Nomnee ol Ll Beesponrs wats Duared A vumt rul
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anfmals n this study, suggesting that the lesions -= althouyh not .
steatistically siygnificant -- may be related to the administration of
Aroclor= 1254, "

S

. ) : MONS 010755




-gvh e

RIS S B

- A TIPS TP N T
e itosiibans " .y T WINPT W R

-9-

SARDINAS: Thank you, Dr. Weisburger. We'l) now move on
to the state panelists. The first panelist {s Dr. Kenneth Dixon.
Or. Dixon is the Scientific Advisor from the Amerizan Chemical
Society to Representative Toby Moffett's office. 4He is a member
of the PCB Citizen Watchdog Cormittee. And he's from Southbury,

Connecticut. Or. Dixon.

DIXON: Thank you. ['d like to say first of all that any
r.emarks 1 make should not be attributed to the American Chemical
Society, nor are they the opinions of the Watchdeg Ccmnittee. -
Question one is, repor=s indicate that different PCBs have different
toxicities._ Also, PCDF, which is present in PCBs is reported

to be more toxic than PCBs. That's incidently is what Or, Brown

_satd. My question-is, would it be more desiradble 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: Or. Koldbye, 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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KbLlYE: '(Conti‘m'ud)' not necessarily metabolized to its greater
degree. The recent reports of the chlorinated didbenzofurans in
fish Feported by dr. Stalling and his associates from Columbia,
Hiisouri 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 differences. The dibenzofurans appear to want to concentratd]
in liver. And since Dr. Stalling did his studies on the whole
fish, one of the questions that I discussed with him yesterday

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

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

I think certainly {f I had responsibility for giving specific
advice to a specific locality, it would be helpful 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 edidle filet. Also, I think ;';at in any publ;: health provflsion
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 if that {s the ultimate judgment that you make.

There are always going to be pecple who fish whether the stream

1s closed or not; and one has to be mindful of educating the people

as to what the situation is, and to speak primarily to those sport:
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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 corment on that?
Dr. Dixon? .

OIXON: May 1 answer that? 1'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.onects. 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 PCB and PCOF that Or, Stalling has. And
before that analysis is made, should our State Heilth Department

{ssue any directives or comments on tha 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. Did you have a further 'quest_ipn. Dr. Dixon?

DIXON: And now the second question is, some experts have
calculated that PCB toxicity and c'nrcinogenicity would represent
3 health hazard if one were to consume one haif a pound of fish
containing S parts per million e_verydiy for 8 to 21 months, This

fs a shortened statement of what Dr. Lewis has said in a pubHcat"ion.
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DIXON: (Continued) How I'm saying, isn't this an unlikely
exposure? Wouldn't the hazard be greatly reduced if the intake
were cut in haﬁf for those eating that much fish?

SARDINAS: 1 think perhaps for the sake of the national
panelists who probably haven't seen that publication, I should
Just briefly mention that these data were based on scme extrapolations
from data that was existing on PCBs where we tried to some 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 levelf of risk.
And [ guess what you're basically asking though, Or. Dixonm, is
two things. First of all whether or not half a pound a day i;lgest1on
of fish 1s a reasonable expectation for the population over a

Tong period of time and secondiy. whether or not if half that

.quantity were consumed this would sign ficantly decrease the risk

of our projected morbidity. I don't, know 1f any of the paneiists
would like to speak to that issue. Perhaps Or. Lewis, would you

ke to make a brief statement.

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

range of at least the kind of quantities somebody 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 period. Now,
we were 31so making assumptions, possibly not warranted, about
extripohting this to people that eat less. But at least it gave
us a standard of comparison. It is interesting, however, that
this summer, as we have been going around getting blood samples
and interviewing people 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

not all that far off.

DIXON: May I? My third gu_gftion is veryrsfﬂpk. and indicates
my attitude towards this problem. Three, why not say that thl.
intake of fish may be, “Hazardous to the Health.” We recognize
that the level of consumption would then be Teft to the consumer.
That 1ittle notice along the Housatonic River should read “Hazardous
to the Health® to eat these fish. l

SARDIHAS: Ve have duly noted thos2 comments. Okay, our .
next panelist is Mr. Edward Kluck; he's the President of the
llousatbnic Fly Fishermen'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 our own group of trout
fishermen, but also the sport fishermen who use the entire watershed.
And 1 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 millfon as opposed

to the existing 5 part per million?

. SARDINAS: [r. Kolbye?

KOLBYE: On a broad scale, we've had approximately a decade,
nationwide, of exposure to PCBs and probably longer than that.

Léok at the types of incidents that have occurred, such .as recycling
paper that has then become contaninated with ?CBs and PCBs that
found 1ts way into animal feed. Some of it can cause migration

of residues from paper board to human focd. We've controlled

" . that situation. We've controlled the situation of using heat
exchangers, PCB heat ecchange fluid, PCBs were used as silo sealants
in many parts of the country for a while, and residues got into .
nilk, fato the sileage and into dairy cattle. That situation

1s under reasonable control. So we come full circle.. The anly
problem exposure, so to speak, is fish frqn certain geographic

areas whe-e thers is a gropensity for PCB resicues. There's one |

other aspect that's been involved. We've been monitoring, and

i

s
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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,
tht fetus and w'eening animals that are being nursed, have an
exquisite sensitivity or may have a more exquisite sensitivity
to PCBs than anything else therein. And so, what one ends up
doing 1s drawing a bright line in a spectrum of grays 2nd making
& value judgment 2s tO whether there is enough protection for
the coming decade fr.cm the 5 part per million level versus bringing
it down. The dec‘.ision was to try to bring it down and 2 as the
bright'Hne was drawn, Now it's impossible to give you lucid
explanations why it isn’'t Vg, why it fsn’t 3, 1t's ultimately
a value judgment.

&U.KK: My question was not relative to the wmber chosen
but to the tests and results which havz related ty that number
at this point,  The other half of my questfon deals with the
assumption that at one point in the ball game 2 ppm will be the
minfoum, 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 J_ust been marginally below
2 ppm. 1 want to know what effect this 2 ppm will have on health

activities, fisheries management, further {nvestigatory activities,
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KLUCK: (Continued) public education, etc., along the entire
Housatonic watershed and the Sound.

 SARDINAS: As Dr. Kolbye mentioned earlier, the Food and
Drug Adninistration is primarily concerned with interstate transport
of these materials and [ guess what you're really asking is for

an intrastate consideration of these materials,

o LEWIS: 1 think so far we've been fairly consistent with
the old standard of S parts per million and I don't anticipate
any chnﬁge Just because the standard changes to 2 parts per million.
br. Kolbye pointed out correctly that the FDA is looking primarily
at 1ﬁterstate. They're also looking primarily at commercial operationl;
In the Housatonic 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. [ think
the promulgation of 2 standard s irrelevant to our policy and
what we tell the public, with the possible exception that it does
at least give a rough ballpark figure upon which to hang our hat.
What ue‘ri anticipating dotng with the 2 parts per million standard
1s simply considering the areas of the river that we post. We
also are considering warning aon;t salt water fish consumption

such as striped bass, which may fall into this 2 parts per million

MONS 010763
]




17~

LEWIS: (Continued) standard. This is in no way a prohibition.
The only thing we're doing and it's not effected by the standard,
is trying to inform the pudblic to the best of our knowledge, what
risk they're taking. We're not in any way restricting them, or
forcing any prohidbition on fishing. Our main goal is to put whatever
risk may be involved in context with other risks we're exposed
to. MNow, there's one otﬁer area that you sort of touched on and
it's really within DE?'s responsibility rather than ours, and
th;t is the qua;tion of whether it's going to be state policy
to stock the Housatonic River with trout. That's quite a different
question. I 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 & food source. It has to do
with sporis fishing. And again, I think the question of ;ports

fishing versus exting fish is not necessarily related, since sports

fishermen presumably are fishing for the pleasure of catching

fish, not necessarily for the pleasure of eating fish. [ think

they're no: necessarily related.

SARDINAS: Our next panelist is Dr. Armond Oppenheimer.
Or. Oppenhaimer is 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.

Or. Oppenheimer is also a member of our PC3 Citizens Watchdog

3 *
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SARDINAS: (Continued) Committee. And he's from Lakeville,

Connecticut. Or. Oppenheizer.

OPPENHEIMER: In view of the fact that the PCBs are found
211 over this planet in the polar regions and cvery lake and every
stream in our country and in. certainly 1n‘the northern hemisphere,
and since the questicn of the carcincgenic, mutagenic, reprocuctive
damage and other toxic effects of PCBs with their contaminant,
dibenzofural, are paramount ;o 3 national health policy prograni.
And since the additive affects of PCBs together with other enviromentﬂ
toxins are of paramount importance in consideration of the PCB
problem, and finally, since PCBs enter the environment through
groundwater, through evaporative processes, into the environment,
into the air, they're deposited on the soil, and perhaps .thoy
c;ontuinate our vegetable, fruit products, 1'd like to adcress
a question to Or, Weisburger. Namely, since Aroclor 1254 is only
one of a number of PCB compounds, and since the additive effects
of PCBs and many other environmental toxins'vare not taken into
account in this research, how conclusive is this experiment, a_nd

can we take any comfort in the negative findings?

WEISBURGER: I would say that .ue cannot take any comfort
in the negative findings because we know from many animal ezperiments

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 carcinogens from O to 100% tumor incidence.
So I would agree that we cannot take comfort from this negative
study. We don't know, in fact there 1S one other study.in the
Sherman strain rat with Aroclor 1260 where it was reported that

there were tumors were obtained.

OPPENHEIMER: The only other aspect of it war the question
of the accumulation of PCBs over a lifetime, and their interaction
with other environmental toxins, as a very importint cons'lderation

in assessing the pathological threat to human health.

' WEISSURGER: Unfortunately, there has not been enough labor.atory
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: Dr. Kolbve, I think you wanted to make 2 statement.
KOLBYE: Well, perhaps just a brief comment. One of the
main effects of the PCBs depending upon_ degree and position of
chlorination, seems to be related to inducing or inhibiting various

enzymes like the mized function oxidase enzymes. It's of interest
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KOLBYE: (Continued) though, that there a;e 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 recommended
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 limit to how far one goes in that. And I suppose
1 should also say that while it is fashionable and polinca'l 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 carcinogedf
the gre;ter the risk, and the lower the exposure, the lower the
risk. And from the viewpoint of societal decision making, one

has to draw a line someplace. . . -
SARDINAS: Thank you, Dr, Kolbye.
SARDINAS: Dr. Brown. H

BROWN: Yes. There has been a little work reported in the
1iterature on the supplemental effects of PCBs with some environmental
carcinogens. And the results are rather peculfar. In the case
of, is worked on by the Japanese, in the-case of polycyclic aromatic |}
hydrocarbons it has been found that simyltaneous acministration

of PCB decreased the incidence of tumors produced by the other
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BROWN: (Continued) carcinogen. There fis one of the chlorinated
pesticides in which this effect was not observed. [ 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 Dr. Kolbye's
remarks. That its primary effect is as an enzyme enducer. And
in high doses 1t's gaing to simply change the metabolism of everything

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

OPPENHEIMER: Would Or. Brown suggest that we take a small
capsule of PCBs with cur vitamins? In as much as PCB contamination
poses a national ﬁulth 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 ;void dupHc-ation
and procptly distribute information to the proper departments
of the several states. As [ sa.y. this is not a dedatadle question,

it 1s offered more as a suggestion.
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SAROINAS: Thank you, Or. Oppenheimer. Did you want to comment?

BROWN: Yes, that's a very interesting question and suggestion.
Historically in studying any question of environmental pollution
the three R's of environmenta) science are rates, routes and reservoirgl
Better trace the flow of the pollutant., EPA as a whole has been
very uninterested in Fhese questions. The people who have studied
PgB transport around the environment, and have done the most impressive
Jjobs have been other state and regional groups, particularly in
mchigai. Wisconsin, southern California, Chesapeake Cay area.
fan Nesbit of the Massachusetts Audubon Society has been very )
much ccncerned with the global flow., This is because in most
cases when you get down to the problgm of what do you do with

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

SARDINAS: Thank you, Dr. Brown. We have with us substituting
for Mr. Melvin Schneidermeyer, Tom Turick, of the Oepartment of

Environmental Protection here at the State of Connecticut. Tom?

TURICK: Thank you, Mr. Moderator. My questions are of 3

general nature and they fall into three specific areas, and that

{s the health effects of PCBs through, number one, occupational

exposure, number twg, the consumption of Zontaminated fish; and

]
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TURICK: (Continued) numbar three, possible health effects

of PCBs in drinking water. My questions are addressed at no specific

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

[ heard him correctly, today stated that the, the risks from occupltiolnl
exposure to PCB could be as much as 100 times gr8ater than the

risk from consuming fish that have low levels of ‘PCB in their -
tissues. 1'm wondering what the panel's thoughts are on occupational
risks as related to fish consumption risks. And would it be true
tﬁgn that, if there is to be a break through as far as cancer

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

occupational exposures versus recreational fishermen research?

BROWN: We think so. And there are some good .model systems
available in several populations of capacitor workers, b;th in
the United States and Japan. These people were very heavily exposed
for periods up to ;0 to 40 years before the PCB use was terminated
= . in 1977. And there are a number of studies of such populations
going on. Some results tave been reported'ilreldy. and some are

continuing.

SARDINAS: DOr. Weisburger?
WEISBURGER: It's usually thought that a period of 20 to ;

30 years of human exposure is equiv2lent to the tipe of experiment
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WEISBURGZR: (Continued) we do in rats, and therefore, ', ,

* AU Yoy 1 . O rRer h
S AJB MEVMII DM AT LMD Chaa1c ST Fo5MTic dordmmt

SARDINAS: 0id you want to corment on that Or. Douglas?

DOUGLAS: Yes, just to say that Ori=P 1 oHOWH~ ind the group
in New York have done some fairly nice work in looking at people
occupationally exposed for periods of longer than 15 years. "SI
PF I TI IO of the ¥ pip EPIEREIME LI thEW E WP D |
FamOtnet NI IRRChes o Lndiv L dunboumdnbivinir L hetmii e 5AkMi
o

SARDINAS: Tom?

TURICK: My next question, I'm wondering do we know enaugh
about low leve! exposure through consumption of fish to move towards,
as far as our fish wirnings on the Housatonic, 2 warning system,
that for instance, Cinada has employed. Canada's warning system
is a very specific one, which recomrends against eating certain
size fish, and type of fish in certain areas of the river, Their
system conteins such paraneters as the p;rt(on of fish per week

- that could be consumed. And also, [ believe, it brings in the
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TURICK: {Continued) population a.s a parameter. [t warns
specifically to certain segments of the population, such as pregnant
women, and children. ['m wondering do we know enougft about Tow
Jevel exposure through fish consumption that Connectficut could

be moving towards this kind of warning?

SARDINAS: Dr. Kolbye?
* KOLBYE: Well, I think one could set some priorities on the
message that one conveys to the populace. Other states ﬁave faced
this problem and have recommendations that in some instances appear
right on the fishing license. 1 would reccmmend that this approach
be considered by the State of Connecticut. It's really a matter
for your own review and recormendations as te which warnings you
“think are most appropriate, or which cauvtians or recommendations.
Just as an example, I think scme 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.

S/RDINAS: Tom?

TURICK: My third question,‘at this time the state has pd

reason to suspect that we have any type of problem with PC3s in
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TURICK: (Continued) dr(nkii;; water in the ;ousatonic Rivér
basin, However, in New York, if my information is correct, ccm-
munities do utilize the water from the Hudson River, They have
been findinu [ believe up to 3 parts per billion in the drinking
water suppls. They will spend millions of dollars for treatment
plants to try to reduce that level to 1.5 parts per billjon.

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

pev; billion?

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

And one cnly can tl;ak! projections.

SARDINAS: Thank you. s Or. John M. 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 alsc our state epidemiologist. And I'11 ask

Dr. Lewis for his questions at this time.

LEWIS: Thank you, Tony., 1 basically have more comments.
than questions, and they're miﬁly directed at Or. Brown's talk.
First of all it's been the State Department of Health's policy
#s regards PCB exposure in Connecticut to, in agreement with

Dr. Brown's comments about the relatively low toxicity and the
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LEWIS: (Continued) relatively low risk to the general population,

to deemphasize the toxficity of PCBs. In fact, in Connecticut,

I think in terms of overall risks to humans, 1T WENPUSESIPVIN
DAL ALl B Ghnblnd 8 -3 /M1 WP O AR " faCT,

we are only concerned fn considering toxicity of PCBs, primarily

-with people who fish in the Housatonic River and eat the fish.

And that's a 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. Some comments related to extrapolating
the anima) data to human data, and in fact, Or. Brown said there
was no evidence of cancer‘in monkeys or man, related to PC3s.

1 think that statement is somewhat deceptive, 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_nu!d be a good species to use theoretically,

are not availadle for the type of experiments that were described

. by Or, Weisburger, because they're very expensive and you can't

do experiments on large numbers in the way you can with rats,

So we have :0 rely on the rat experiments. However, in addition
to that, [ believe there is some data in man, albeit not laboratory
data, but rather epidemiologic data, that dne‘s suggest cancer

and liver dimage in humans. And this includes, first of all,
extensive dita of elevation of l_iver enzymes in people exposed

both in this country and in Japan to PCBs. And second, scme
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LEWIS: (Continued) evidence, fairly weak, of an excess of

cancer among some

'.'W this {s inconclusive evidence, and it's certainly

true that we don't have any final conclusions on this. On the

other hand, I'm not aware of any very solid human epidemological
data in the literature that suggests that it's not cancer causing
in humans, so it's really, I think, just left in the unanswered
category. And that's exactly the reascn that we feel it's important
to warn people ebout it. We have published, or at least given

the press and the PCB Watchdog Committee, our estimates of just .
what order of risk we're talking about. And we did use figures

11ke people in Connecticut, everyone in Connecticut eating a half

8 pound a day for a year of trout from the Housatonic, obviously
not a situation that's likely to occur. But at least it ga.vc

us a standa‘rd of comparison, and.one of the comparisons we came

up with is that peoplie eating that much H.sh in Connecticut would
p'roduce in our estimate, granted a crude estimate, "W UEIFINTPES

AT SR SR 0, that s

a very smal) 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 fut;re to put the various substances

that are not known to cause cancer in contect. This, for example,
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Levis: - (Contnued) 1< g
w It's a very low risk compared to the risk °

of warking with asbestos, or working with radiation. 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 fs a very small risk, It is
a real risk, however, 2nd we feel 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 fron) the

Houiatoqic River. Some comments were made atout fishing, and

if you listened at what everybody says zbout PCBs, you 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 certun'\y have

# .no warnings at all about catching fish and throwing them back.

P‘ Some things have been said about standards. It's my understinding
8s regards standurd;. that standards are based primarily on toxicity
other than cancer. [ think we haven't heard any disagreement
with ‘the concept that with a cancer causing substznce, even a
very small exposure might confer a small risk. And it's for this
reason that we are warning zbout all fish that have PCH in them,

F without real regard for the standard, because we think there is
some risk at any level of PCB co'nsumption. Until we know foc

a fact that PCBs don't cause cancer, 1 think we have to make that

' » MONS 0107726




e o . P C i D

-30-

LEWIS: (Continued) kind of warning. My comments are mainly
directed as criticisms of Or. Brown's speech, and perhaps you'd

like to comment. o -

BROWN: Yes. On this first peint, I don't think we are in
as much a disagreement as it might sound. 1 safd that in rats
or mice the p}imary target of attack by the toxfc forms of PCBs
and the dibenzofurans and dioxins, appears to be the lfver. And
the characteristic syndrcme produced by all of these agents is
a progression, as Dr. Wefsburger has indicated, starting out with
enzyme inducticn, hypertrophy, adenofibrosis, and eventually hepatocell&'\ar
carcincma. This entire progression, culminating fn liver cancer
does not occur in guinea pigs, monkeys or man. As regards other
== - ' types of cancer, the report that Dr. Lewis cited is of two refinery
Qorkers who were exposed to a large number of agents at Atlantic-
Richfield, and eventually developed melanomas. The identification
of the agent I think is still ambiguous, and certainly melanoﬁas
have not bezn associated with PCB exposures in any other case.

Nith respect to the industrial workers who have had heavy pca.
exposures for many years, the existing studies I might say, would
probably be best described as superficial. The local medical

people have looked at those groups, have eyeballed the data, and

have said, yes, there are no gros§ 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, I would still like to emphasize one point that
you have made. These studies have all involved electrical workers
who worked with highly purified PCBs. The PCB in the Hudson is
not all high purity electrical grade. It has apparently come
from a variety of sources. 1 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

un.tn that determination had been made.
SARDINAS: Or. Weisburger?

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

work in a southern location?

LEWIS: I'm afraid I don't know any more about that study.
A warning came out of the National Institute of Occupational Safety
and Health zbout three years ago. | never saw any follow up material
on it. -
WEISBURGER: Because melanoma 1s also asscciated with excessive
exposure to sunlight. And if they worl:e; in a southern location, ;

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

rather than Atlantic-Richfield...
BROWN: Excuse me, you're right, I'l11 withdraw my comment.

LEWIS: My further memory of it was that it involved more
than just relancma, namely leukemia. But again, it was a very
c;ude study and 1'm just trying to point out that the really
elegant studies that could demonstrate this epidemiologically
Just haven't been done. Nobody"s goin'g to hang their hat solidly
on a slight excess cancer in some refinary workers who obviously
are exposed to other substances, but, as 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: Dr. Douglas, you had a comment?

DOUGLAS: Yes, 1'd 1ike to clarify one thing, with regard
to the liver damace and the number of comments about the induction
of liver enzyaes. 1 just want to make it clear that it is a rather

general phencmenon, and not something specifically associated

MONS 0107729




B T T —

DOUGLAS: (Continued) with PCBs. Many agents which we use
medicinally induce liver enzymes, so that in itself, whether it's
bad or good, nobody really knows. It doesn't seem to bother
people or 2nimals in any way and s quite a reversible process.

The concern about the induction of liver enzymes is that because
these enzymes are more 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

and 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

comment earlier.

KOLBYE: 1 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 contamination of PCBs with l
dibenzofurans, and how that may in fact be the more important
toxic principie. We've teen assuming 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 dibenzofurans. I—;onder if Dr. H;;;burger coula
commnent on whether humans may actually metabolize to the other
substances, or whether ither spectes such as fish, might do that?

WEISBURGER: I do not know of any s:tudies where this has

been proven,
SARDINAS: Dr. Koll.ye?

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

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

.lponide formation of a PCB which may have electrophilic propertfes,

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

although theoretically pessible, it would be unlikely,

SARDINAS: Well, at this point then," Tet me open up for questions

’

from the audience.
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only PCB and none of the impurities, or a PCB which has been dafinitivejy

MALISH: My name is Steven Mali .h. I'm section chief of
the Toxic Hazardous Saction of the S.ate Cepartment of Health
Services. The question I have is directed to Dr. Weisburger,
1've heard epidemiologizal evidence and toxicological evidence,
but I'm stil) not quita sure what the effect of PCBS are on man.
From animal studies it would appear that an impure grade or a
grade of PCB of unknown purity, was used. VMoreover, the toxicological
test laboratories have receatly come uynder 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 aninals? Obviously we do not have any epidemiology

data to this effect'ri;nt now.
SARDINAS: Or. Weisburger?
WEISBURGER: We nave not done any tests on a pure PCB, containing

characterized. 1 would like to corment, however, on the remark
you made abcut the quality of the work and the toxicology and

the pathology 2nd so forth. All the tests which were don: were
performed under NC] contracts. If a report is published it's

8 sign that the patholojy has been reviewed by both NCI and outside

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

In other words, once a repott appears 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 faulty 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 L2ke
Zoar Authority. I'm from Southbury, Connecticut. I would 1ike
to make a comment. I'm actually very aware of the people who
are eating the fish, First of all the majority of the people
fn my area don't throw the fish back. I'm talking about etk=ic
jroups that live In Southdury and in the area. People eat tre
fish for two reasoﬁs; it's a free meal, and for the ethnic groups
in particular, fish is a very large portioy of the diet. ['m
very concerned about these people who are eating high concentrations
of fish. When a black man from Waterbury, for instance, catches
a fish, he dcesn't know 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 were 20, 22 pa}ts
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HORNBECXER: (Continued) perwmill1on. So we:re talking abéut
3 variable. Also, the people who come to Lake Zoar and Lake Llll1n;nah
to fish are people frcm Waterbury, from New Haven. A lot of them
are black people. The only reason ['m making a point of this
fs that they eat the bottom feeders, 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 ft tends to settle in the skin? If
they remove the skin would they be less apt to become contaminated
or not contaminated as highly? Is PCB in the head and in the
liver? Should we say don't make fish chowders using the head
and so forth? If they remove the skin, if they remove the head,
if they remove the intestines and make a filet, {s there less
contamination? I would like to request that this kind of information

be made available %o these people. Thank you.
SARDINAS: Or. Koilbye?

KOLBYE: 1'd just Vike to mention that if, {f one filets
a fish, takes off the skin and brofls it in such a way so that

the drippings move 2way from the flesh of the fish, you can reduce

your PCB intake considerably.

SARDINAS: Thank you, Or. Kolbye. MNext.
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BANDOLIN: My name is Larry Bandolin, I'm a fisheries biologist
at the State of Couanecticut, Department 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 syllabus which is a listing of the laws
of the New York State which evetx_fisherman gets when he gets
L} license, they have stated, and I am parzphrasing as I do not
have that brochure with me, that you should not eat more than
one-half pcund of fish from any waters of the State of New York,

My question is, an extensive effort was undertaken this year to

collect fish frcm the Housatonic River in Connecticut, bath from
the Massachusetts borcer 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 fish for both FCBs and dibenzofurens?
SARDINAS: Or. Kolbye?

KOLBYE: Just simgly to mention that dibenzofuran analysis
is tricky. And the analytical sensitivity is not what it should
be. And it's a tough method as 1'm sure you may well be aware.
Earlier I mentioned that 1 would be interested in somebody Yooking

at fish liver, because I suspected it may be concentrated -there.
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KOLBYE: (Continued) I think it woculd be worth doing.

BANDOLIN: The fish have been cleaned and are now fillets,
some with skin on, some with skin off, cepending on how the fishermen
would be eating that particular fish. They would not have their

livers any longer.

KOLBYE: Well, it might be of interest to take a couple
ftlets 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 :ny other guestions from the :udience?

COLYIN: My name is Frank Colvin.' I represent the Bristol
Fish and Game Ciub. We have approximately 325 members. I'}n a
member of the PCB Watchdog Ccrmittee, aﬁd also a member and a.
commissioner of the Bristol Water Department. My. que;_tion is
8 question that has been asked me many times from some of our
members who fish the Hdusatonic 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 »:n.h!n

2 week and feel free that he's not eating a fish with PC3 content?
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KLUCK: MNew York State a year or two ago ran a test and showed
within two or three weeks they were approaching their maximums,

if I'm not mistaken.

BROWN: Yes, ['d emphasize that fish pick up PCl3s mainly
through the gills, partly through feeding, in studies that have
been done in the past, they reach an equilibrium level witﬁin
about 30 days. However, the total PCB content will vary with
the fat content of the fish. And as the fish gets older and the
fat content gets higher, the tota)l PCH will be higher.

COLVIN: Thank you very much.

SARDINAS: Are there any other questions frcm the audience?

back and forth.

FOSTER: My neme 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
as to the purpose of the meeting here today. Is it to clarify
if there is a potentia) danger with the tonsumption of PC3s?

Or, is there not enough evidence to warrant that kind of a warning?
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FOSTER: (Continued) 1'm getting the impression‘that it's
almost a choose your poison attitude. But if that's the case.
1 would like to be informec an¢ to have the right to chcose my
poison, whether it 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 PCBs and to
help the State of Cconnecticut make determinations regarding,
i;forming the public and ary continued action that we may take
in the future. We're looking really to get as much informed,
scientific -nformaticn from national experts regarding PCBs and

their health effects as possible.

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

decision?

SARDIKAS: Absolutaly, well, of course, we've made a decision
llready.'and we have been trying to educate the pudblic with regar¢
to the information and data that we have currently. The purpose
of today's meeting is to get scme national opinions frcm experts
regarding PCBs 2s a potential hezlth problem so that we can make
a better informed choice as time goes on- with regard to informing

the sublic.

™
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FOSTER: Okay, thank yc..
SARDINAS: John?

LEWIS: I'd like to just add to that a ccrment a small note
about the study already joing on in Connecticut, because [ don't
think it was mentioned specifically today. In addition to keeping
an eye on what's happening nationally and in the world, frcm the
point of view of opinions 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, and wﬁether
there's any evidence of specific physiolegical effects, or even
disease effects from this exposure. So, although that's not apt

to show anything wery dramatic, because of the relatively lcw

_exposures in Connicticut, at least it may have some specific value

to people in Connecticut.

DIXOf: 1 hope that most of you have seen this bulletin,
*pCBs and the Housatonic River,® prepared by the Depariment of
Environmental Protection, with scme assistarce frem the Watchdog

Committee, There are two statements I think should be read with
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DIX04: (continued) caution -- that PCBs are known to cause
cancer in laboratory 2nimals. As I hear Dr, Weisburger, [ don't
think she said that. The next statement, should I eat fish from
the.Housatonic? "No. The State Department of Health Services
rﬁcomnends that fish frem the Housatonic not be eaten. [ hope

they aren't saying that.

SARDINAS: This is Randy Most. Rindy is an epidemiologist
!1th the Connecticut State Health Services, and has been very
much involved with the study that Dr, Lewis mentioned earlier
to look at some of the health effects of folks eating fish from

the Housatonic.

MOST: I just would 1ik2 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
studfes done by other groups, both federal, private, in Japan,
using various types of PC3s on Pats, 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, ['m
not stating which studies are good or bad, or making any value
judgments, but the comment that Or. 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 represent.

SALCIUS: John Salcius ['m a sanitarian from the Manchester
Health Cepartment. My question is is there a reversible process
in the body once you eat the {.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: * Dr. Kolbye?

~ KOLBYE: It has a Tong biologicail half-life. And the biological
half-life increases with the increasing cegree of chlorination.
You're talking about years. There is scme depletion. Tﬁere is
some metabolism. What will happen is that some of the iscmers
will dechlorinate, and you'll get Jower 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 biological
haif-life generally speaking.

SALCIUS: Alright, say you ate a great ceal 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 amount over a long period of time? I guess it would.

KOLBYE: Well, thera 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, tﬁey‘re likely to be different,

a pulse exposure 2s compared to a low level exposure. They're
not mathematically equivalent in terms of the absorption and the
distribution and the compartmenfs 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, beczuse fn the older

literature, where people were exposed to contaminated PCBs there

"{s data on what hapgenzd to them. For these people who got relatively

tow level exposures, going on chronically, generally after some
months the chloracne syndreme cama on. They developed facial

acne and they felt awful, just felt sick Qnd tired and headachey.

When the exposure was removad, the symptoms generally disappeared
over a perfod of months. I would anticipate that if you were

able conceivably to eat that much PCB you would see the same symptoms.

SARDINAS: Or. Xolbye?
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KOLBYE: I'd just like to emphasize for the record, [ believe

Or. 8rown is referring to the Yusho patients in Japan.

BROWN: MNo, [ am referring primarily to the American cases

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

KGLBYE: [ see. [ thought you were using the term in terms
of ingested PCBs, that's why, I'm unaware of any human sickness
in the United States that is related to the ingestion of PCBs,

SARDINAS: Or. Douglas, you've done rather extensive research

211 have reviewad the literature, would you like to comment on

thet?

DOUGLAS: I°'11 just say that PCBs stay around for a very
leng time, and I think if you look at the people 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 around for a long time. But I am also unaware of any information

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

SARDINAS: Thank you.
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_ have in gereral not been done. There have been few or no primate

SALCIUS: My final question. [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 be exposed to it in a variety of ways theoreticalgy
But the main human exposure in the United States comes from ingestion
of food, primarily fish.

SALCIUS: Okay.

BLACK: 1'm J. Stanley Black, I'm from New Haven. ['m an
envircnmental sociologist with Yale University. I'm speiifica1ly
referring to 2 number of comments both by the National Eanel and
the State panel related to the quality of the various studies
that have been done, both laboratory and epidemiological studies.

There seems to be ¢ fair agreement that truly elegant studies

studies and sophisticated esridemiological sfudies have not in

general been done. Apparently s;me of the Iabn;;tury studies

have not been of the kind of quality and size to be really definitive.
1'm not certain whether anycne made the point 2s to whether or

not there have been studies of metabolism of PCB in humans. But

o
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BLACK: (Coatinued) in gancral, I'd like to ask whether,
we can expect a continuation of the basing of public policy on
research which 2pparently there is scme agreement, fs lacking

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

KOLBYE: Yes, [ don't think I would accept in my own mind
@ characterization that the available scientific evidence is tainted
or grossly inadequata. If cne has in mind one particular cosmercial
labora;ory. there vere some siudies conducted in days earlier,
connected with FC2s whare the relizbility of that particular laboratory
has been Guestioned. That's ore issue. But in terms of the other
data available frcm a variety of laboratories, I would say that
the data that are available are relizble and are untainted. Then
the question evolves, what acsitional tests should be done. One
can evaluate whether or not to conduct more lifetime feeding studies
in animals. If such are conducted, one should have a starting
knowledge of what contaminants are also present, like what level
d!penzo!urans. From the epidemiological viewpoint, there is a
study in part financed Sy FDA of spor{ fishing people fn the state
of Michigan. The study is attscpt1ng'ty get some fdea of what
their exposure is and to monitor to a degree that population over

4 longer period of time. Now the Michigan situation got further
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KOLBYE: (Continued) clouded because of the polybrominatedbyfenyl ‘

incident. Anybody who would like further information on the Michigan

study could contact the Michigan state health department.

WEISBURGER: [ would like to make a comment too. The bioas;ay
program of the National Cencer Institute is set up largely to
test materials that people are exposed to. And that doesn’'t mean
then, since people are not exposed to pure PCBs“fxcept in special
tases, that's why we tested a commerical availeble aroclor wita
the resuitant impurities. But the results show there's somathing
there and 1t does give an indication that perhaps further stucies

should te done,
SARDINAS: Or. Douglas and then Dr. Lewis.

BLACK: Excuse me, I'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 tne
only logical thing to do, since that's what humans will be exposed

Lo, 1
SARDINAS: Dr. Douglas?

DOUGLAS: Unfortunately that's not often the logical thing
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OQUGLAS: (Continued) to do as a scientist. As a scientist,
we try to control as many of the variables as possible. And that '
necessarily means that our rasults do not always conform to the
environrmantal types of exposure. [ think that is the reason we
express resarvations about tte scientific results, not because
of the conduct of the experirmanis themselves, but because we are
not sure how to interpret thosc experiments in the real world.

That is & difficulty which ve, as to:icologists, always face.

. We never are able to do the right experiment. It's for this reason

that the standards which we set and we arrive at, are largely
intuitive. They are not handed cut in black and white as a result

of experiments. They are the rasult of weighing a variety of

_situations. I do want to say «ls) that one of the areas where

one can get considerable information atout toxicology in man is
occupational exposures. Or, Fisnb2in and his group, Or. $;10koff3
and others in New Yerk have ocna a number of excellent epidemiological
studies of people who were exposed in Michigan, for example, in
some cepacitor factories. I 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. What | was given to understand
from his earlier ccmment was that the, the actual environmental
contaminants in say, the Hudson River, for example, were much,

were likely to be much less purs PC3 contaminant.
SARDINAS: 1'm going to let Or. Lewis respond first,

. LEWIS: Yes, your original quasticn related to public policy,
and implied that public policy decisions should await more definitive
answers. In this sense [ wculd think that here at the State Health
Department at least, we con't get into public policy at all because
we really function more as a coﬁduit of infcrmation then we do
of setting policy. At least in this kind of area. [ think in
dlmost all of the areas where we're talking about carcinogens
or suspected carcinogens in the environment, and where people
are exposed to them, we're dealing with inccmplete information.

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

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

safer then they may prove to be.

BROWN: [ would like .0 comriént on the gualityj of the scientific

MONS 010798



-52-

I

BROWN: (Continued) data davailable. As [ sajd, this is an
area in which thare is an enormous amount of information avatladle.
There are really hundreds of papers out there. Obviously they
run the complete spectrum of quality frcm outstanding to pretty
dubfous. It's also true that the questions that the investigatars
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 bacx
to the original literatyre to find out what it said, and to compare
obs;rvatians from different sources. The importance of purity
effects, "of course, becomes evident whan you make quantitative
comparisons of the results of different investigators. In the
case of PCB effects on monkeys, for exampl;. successive reports
out of the same group showed levels 6f toxicity varied by a factor
of 100. This, of course, leads you to be a little bit concerned
as to what they are looking for, but this is the type of thing

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

MALISH: Steven Malish, Department of Health Services. What
is the ha)f-1ife of PCB in man? And if in fact it has a long
half-1ife, wouldn'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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KOLBYE: (Continued) time-wise to your guestion, because
one would have to in order to be accurate, specify what degree
of chlorination you're talking about. Depending ujon the rate
of entry and the rate of excretion, you will hit a level where
you should be in a degree of equilibrium. But there's no direct
good answer to your question except to say that the more you're
exposed to the higher the likelihcod that you will be accumulating
some of the residues in your body fat. The less that you're exposed
to, the less likely., Whatever ;;Q are exposed £;: and you do

accumulate 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 is 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
nalf-1ife, of the lower, less highly chlorinated P2Bs is probebly
of the order of two to four months. The data's very fuz2y still,'
but the half life is certainly longer than it is in rats. The
higher PCBs, as Or. Kolbye indicatzd, are quite persistent. This
s not true fcr the pecple who have so-called Yusho disease, where
they get PCB'plus PCOF. Those people clean out thair PCBs very

rapidly, and the studies on Yusho victims show low levels of PCBs,
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BROWN: (Continued) presumably du- to the induction of mixed |,

function aromatic hydrorylates enzjmas.
SARDINAS: Or. Kolybe?

KOLBYE: 1'd like to ask if researchers have also taken a
look at the persistence of the residues of quaterphenyls, over
time, decause [ bet you those things really hang in there, fn
the Japanese people, and are ccaplicating the entire picture to

a degree,

BROWN: As far as I know, the cniy data on quaterphenyls

come out of your laboratcry.
SARDINAS: Hext question, pleaza.

S0LAS: My name is Kathleen Golas, I'm a ﬁational Science
Foundation, Public Service Science Restdent, working on hazargous
waste management for the Leagua of Wewen Voters of Connecticut.
My question concerns the waste mancgement of FCBs. Ore thing
that I did learn this morning, definitely, is that we may be more
concerned with the contaminant PIDSs, and not so much PCBs, I
would expect that waste substences would Ee contaninated more

highly than the substance that ccmes out of the factory, since

i
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GOLAS: {Continued) I think ! heard this morning that ft's
heat induced. [ believe that the usc of the PCBs is as an insulator,
and therefore, subject to heat. I wonder if studies on disposal
technologies, concur with the £PA in their estimation that PC8

waste should underso high incineration as a disposal mechanism,

BRCWN: The prccedure reccrwended by EPA for PCB disposa)
s high temperature incineration. This {s at much higher temperatures
than we're talking 2bout, say, 2200 Fzhrenheit, which is intendad
to guarantee zhsolute removal. This is currently reccrmcﬁded
for PCB ﬁixtures containing more than 50 paris per million of
PCBs. EPA §s currently recommending disposal in secure landfills
for wastes containing lower levels.. The EPA in its disposal practices
is tending to treat all PCBs as if they were heavily contaminated

with dibenzofurans and very toxic to deal with.

FLEMING: John Fléning. Witchdog Comamittee. ,I have a questica

to particularly Or. Douglas, Or. Kolbye and Dr. Weisburger. You're

all acquainted with the literature that's available on the subject

of PCBs relative to public health. I'm sure that you have scie
acquaintance with our work in the Health Dgpartment on blood saplingp
and fish sampling at PCB levels found 1n_the Housatontc River.

Each of you taree have expressed a desire that maybe there's something

we ought to know beyord what we do know. Or. Douglas even pointed

-

1
"
"
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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 t;-learn to work with more varfables.
Anyhow, 6y question is :his. what areas of rescarch do you think
might be fruitful areas to explore tcward tne end of having a
better understanding of the effects of FCS cn public health and

nature at levels found in the Housatonic River?

. WEISBURGER: Well, we could start with the simple experiment
and feed animals Jow levels of FCBs. You could feed animals PCBs
at 5 partE per million, see what effects ~here are ccmpared with
controls. That would be at least the fcundaticn of, cr at least

part of the answer to the guestion.
SARDINAS: Or. Douglas?

DOUGLAS: In one sense the approach you request {s somewhat
alien to me. You are asking me to go cn a fishing expedition
and 2gain, as a sElcntist, one often se2s a problem and then
starts to ask éuestions abou: it, frem a health point of view,
for exawple. If [ had to chcose any particular area in which
work, should be dcne, which would rcvice more information about
the toxicity of PC3s to man, I think my intcrests would stfll‘

be in the occupational) environmen:, wir.ce there are high levels
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OGUGLAS: (Continued) of exposure for long periods of time,
If there's going to be any evidence of reactions to PCBs, 1 believe
that it's in that type of situation that we're going to see ft.
In terms of exaaining it's effects on the environmant, that's
a very complicated preblem, because one, as the EPA has to face
in its toxic substances control act, we don't have to only worry
about health effscts, we have to worry about its effects on birds
and plants and so on. There is scme information on that in regard
to 8C3s. Its effects in food chains may be a rather interesting

area to examine.
SARDINAS: Dr. Kolbye.

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 Sesn pudlished, | fhink there's new knowledge coming
down the road which will be helpful to us. All the evidence tr;at
I've seen, if we're talking about PC3s per se, is pretty ronsistent
with a conclusion that we ought to try to minimize human exposure.
Howsoever, it is not a highly toxic compound, you know, as cm'
90. That doesn't mean it's a compound that I'd like, or compound
that I'd recommend to you. With resiect to the dibenzofurans,
we're up several orders of magnitude now, ‘of increased toxicity

i1f we're talking about certain fsomers. And those are ones that
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KOLBYE: (Continued) 1 think scme additional research is '
needed on, with respect to animal studies. For exznple, I'm aware
* of a cngoing or at least a recent study, that deals with monkeys
being expcsed to didenzofurans. Interestingly enough although
I'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 permanent nature. 1'd like to close with a statement that
one lopefully will not get the impression that because an action
leve' is at 5 or 2 parts per million that a human {s 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 getiing a far higher, more intensive exposure. The human exposure
anticipsted eitner at 5 or at 2 parts per million in fish 1§ Y

far less ~f an exposure.

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

to me.

SARDINAS: Well, seeing no further questions, 1'd 1ike to ,
codcludé this by, first of all thanking representative Moffett's
office for participating with the State Heglth Oepartment in conducting
this information seminar. Secondly, by thanking the panel and i i
er,

particularly the National experts, Dr. Kolybe, Dr. Douglas, Or. Weisbur
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SARDINAS: (Continued) and Dr. Brown, for giving of their .
time, and a portion of their rather busy schedule. Finally, |
thank also the e2udience who 2ppeared today with concerns; | hope
we all have been able to gleen sowe new information about PCBs.

I thank all of you and this meeting is concluded.
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