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Executlvc Summary

Definition of any actual human health hazard posed by the 
polychlorinated biphenyls (PCB's) continues to be an important 
issue, since their potential for human exposure cannot be 
eliminated cocnpl e tely .

PCB's were widely used in the United States for nearly 50 
years chiefly as dielectric fluids and plasticizers. They are now 
controlled by law because they are a persistent environmental 
oontaminant, and because they are popularly believed to be very 
toxic. Although PCB use in new products has been banned, large 
aoounts arc 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 
substances, can produce toxic effects in animals under the
CO ndition s of toxicity test ing . However, the dos es required
pr oduce s uch e ffec ts a re us ually large with resp eot to body
we ight. Toxicity in h uraans is not so readily-demonslra ted .

In the Japanese Yusho d i sease ep isode, whi ch followed
r i ce oil contaminated by a PCB fluid 1 eakage . th e key toxic
is now th ought to have been a PCDF con taminant, present at
exceptionally high levels in the thermally decomposed heat 
exchange fluid. The presence of PCDF impurities also appea 
indicated in some incidents when PCB's were found to cause 
chioracne.

other

to

eating 
agent /X,,

human

The cond ltions requ ired to convert
cncoun tered in high terape ratu re heat exch
not ordlnarily in th e man ufac ture or use
(the m ajor past use of PC B's) , nor that o
paper , or prin ting i nks ( the inain seconda
indica tes toxi cologi cally ins ignificant (
in U.S .-made e leetri cal g rade PCB's as ma
additl onal res ear ch is ne eded to confirm
enviro nments •

PCB's to PCDF's may be 
angers or bake ovens, but 
of electrical equipment 
f plasticizers, carbon 
ry uses). Available data 
0-2 ppm) levels of PCDF's 
nufaetured, though 
the level in certain

The most extensive data on PCB human health effects comes 
from 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 disease, cancer, or nervous system disease indicate 
lack of serious health impairment. A recent study by NIOSH, which 
documents the long-term experience of a large'group of such 
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 
people who had heavy PCB exposure in the past (daily skin 
and air inhalation levels from 100- 1000 uj/«3)f there ac.er, 
be little basis for concern over the effects of occasional 
exposure to environments containing electrical grade PCB's 
levels which may typically be encountered today (e.g. 0.1- 
ug/ci^ in air or occasional skin contact).

in
con tac t
3 to

at the 
10
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HUMAN HEALTH EFFECTS 

OF

ELECTRICAL GRADS PC3'S

I Introduction

At present, Company managers, employees, physicians, and 
public officials concerned with appropriate handling 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 environmental 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 also reflected in 
national bans on new PCB use and regulations 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 usag* in closed electrical 
equipment, with attendant occupational exposures during .
manufacture and service, continues as before. Moreover, an 
increasing number of medical studies of h-:an 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). Public 
statements by knowledgeable health authorities and scientists are 
sometimes so hedged as to make the authors' positions unclear.

In ohder to provide perspective for General Electric managers 
and physicians, to help identify situations of human exposure to 
PCB’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 experience in plants 
manufacturing PCB-filled capacitors, as well as on review and 
analysis of the scientific literature.

The PCB literature is voluminous, comprising several thousand 
original articles.' The present paper will not attempt to survey 
all aspects of this information, but will focus on those portions 
most relevant to human health effects evaluation. Literature 
citations have been included in the bibliography, as have 
condensations of much of the health-related material in the form 
of conference reports (11 ,12,13»t* * 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 
because these are critically important to any 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 organized as follows:

I Introduction

II PCB Composition and Terminology

III History or PCB Use

IV Health Effects of PCB and PCDF Mixtures

A. Animal Test Results

1. General bioeffects
2. Tolerance levels 
3- Impurity effects
H. Structure-activity relationships 
5. Carcinogenicity test results

B. Human Health Effects Observations

I. Early occupational chloracne
2. Yusho episode
3. Effects of eating PC3-contar.inated fish
Jj. Oecupationa lly-exposed capacitor workers 
5. NIOSH epidemiology study

V U.S. PCB Regulations

VI On-going Programs

VII References Cited

Abbreviations which may be unfamiliar to some readers 
include: . ’

ppm parts per million
ppb part3 per billion
kg. kilogram; 1000 grates or 2.2 pounds
gra. gram (s) or 1/28 oz.
mg* milligram; one thousandths of a grant
ug/m3 micrograms (millionths of a gram) per cubic meter
LD^q an acute toxicity measurement meaning lethal dose

for 50? of the test species

HONS 010709
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11 PCB Composition and Terminology

In chemical terminology "phenyl” denotes a ring structure of 
six carbon atoms attached to something else; "biphenyl" results 
when two such rings arc attached to each other; and n 
"po1ych1 orinated biphenyl” (PCB) is any molecule having chlorine 
atoms attached to the carbon atoms of a biphenyl nucleus.
Biphenyl and a representative trichiorobiphenyl (PCB) are 
illustrated below:

Usually "PCB” is used as a generic tern, not as the name of any 
one individual type of molecule. — —

There are 209 theor e t i call y - poss it> le ?C3 molecules, differing 
in the numbers (homologs) and positions (isomers) of the attached 
chlorines; of those 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-ehlorobiphenyis) to heavy, honey-like 
oils (penta-chlorobiphenyIs) to greases and waxes (more highly 
chlorinated).

The manufacturers of the PCb's sold them under brand names, 
o.g., "Aroclor" (Monsanto, USA); "Phenoclor” (Prodelec, S.A. 
France); "Clophen" (Farbenfabriken Bayer AC, Germany); or 
"Kanechlor" (Kanegafuchi Chemical Industrial Co., Ltd., Japan). 
They also assigned product numbers that usually reflected either 
the average degree.of chlorination, or, what is equivalent, the 
weight-percent chlorine in the mixture. Thus, the American 
Aroclor 12*12, its French equivalent, Phenoclor DP3, and its 
Japanese equivalent, Kanechlor 300, all contained *12$ chlorine, or 
3 chlorine atoms per biphenyl on the average. Likewise, Aroclor 
1254 and its German equivalent, Clophen A50, contained 54$ 
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 names and product 
numbers. General Electric's generic name was rfPyranol";
Westinghouse1s was "Incrteen". "Askarel" is an industry term for 
a PCB or other fire-resistant dielectric fluid. .

c|

Biphenyl 2,4,4 '-Trichlorobipheny1 (PCB)

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 isonera and horaologs clustered around some 
average degree of chlorination, not infrequently some 
trichlorobenzenes as diluents, often about 0.5? of an aliphatic 
epoxide as a stablizer, and parts-pei—million levels of trace 
impurities, such as polychlorinated methylbiphenyls, 
polychlorinated tcrphenyls, polychlorinated 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 
aix-membered ring; and hence “dibenzofuraa" a tricyclic 
arrangement of two benzene rings and one furan ring fused 
together. This arrangement can result if an oxygen atom is added 
to a biphenyl system. If chlorine atoms are attached to this 
nucleus, then a "polychlorinated dibenzofuran", or PCDF, results.

Trace levels of PCDF (or otlier species giving PCDF color 
tests) have been 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 manufacture, possibly as a 
result of oxygen in the benzene used to make the original 
biphenyl. Such contamination may have been present in French and 
Japanese PCB's, but apparently not aign1fleantly 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 seconds at 900°F). Such conditions are not 
expected in the normal manufacture or use of capacitors and 
transforrners, but may occur in high temperature heat exchangers.

Cl cl

a

O

2»3»7,8 tctrachlorodibenzofuran (PCDF)
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Anothcr related molecular species are the polychlorinated 
quaterphenyla, (PCQ’s) which contain four phenyl units and a 
variable number of chlorine atoms:

Polychlorinated quaterphenyl (PCQ)

HONS 010712
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III History of PCB Use

PCB materials Have had a long history of use in the U.S. and 
throughout the world. Monsanto (and the Swann chemical predecessor 
plant) was the solo U.S. producer, manu fac t ur i tig fob's frou 1925 to 
1977, initially at Anniston, Alabama, and later at Sauget, Illinois.

PCB1s are excellent non-flammable, high-boiling, thermally and 
chemically stable dielectrics and solvents, and these properties led 
to a wide range of industrial applications. In addition to serving 
as dielectrio fluids in capacitors and transformers, PCB's were used 
as plasticizers, hydraulic 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 in the environment led Monsanto 
in 1970 to begin restricting PCD sales voluntarily to manufacturers 
of sealed electrical equipment (27). A phaseout 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, ether industrial nations 
(e.g., U.K., Germany, France, Italy, Spain and others) continue to 
permit new PCB use in closed electrical applications.

Estimates for the cumulative total of U.S. industrial uses 
(1930-1975) and their service status are noted below (22).

Table I

Millions of Pounds

Industrial PCB's Currently
Use PCB Purchases in Service

Capacitors 630 *150
TransCoriaers 335 300
Plasticizer uses 115 n a.(but small)
Hydraulics and Lubricants 80
Carbonless copy paper 15
Misc. industrial 28
Heat transfer 20 \t

' Total 1253 750

HONS 010713
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Tho same study made rough estimates or degradation and of 
other environmental distribution as follows:

Table II

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 fork plants from 1996 
until 1977. Pyranol-fi1led transformers , which comprised a 
portion of the plants’ transformer production, were manufactured 
at Pittsfield, MA from the 193C's until 1977, at Home, OA from 
195*1 until 1977, and at Oakland, CA from 1938 to 1968. GE 
apparatus service shops have repaired Askarel-filled 
transformers for many years.

MONS 010714
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IV Health Effects of PCB and PCPr Mixtures 

A . Observations on-Tftst An 1 s

1. General__Bloe ff ects PCB's resemble other fat-solublo
chlorinated organic chemicals in biological uptake and internal 
transport. An animal can readily absorb PCB's through the lungs 
upon inhalation, through the intestines following ingestion, or 
through the skin after physical contact. Fish can absorb them 
through their gills and the bioconcentration factors can be 
large (I03_io5). Once inside the body they gradually 
distribute themselves equally among all fatty deposits present. 
Elimination processes are generally slow, especially for the 
more highly chlorinated homologs.

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 metabolizing1* or 
"detoxification" enzymes, or as "mixed function" (i.e., 
chemically 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 enough do3e3 PCB's can produce many types of toxic 
effects and eventually death. The reported toxic effects 
include edesa 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 bibliography (12-18). 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/ifl3 for PCB's with U2% chlorine or less, and 500 
ug/n3 for the more highly chlorinated PCB mixtures. These 
TLV's, used by industry during the remaining period or PCB use, 
were accepted as standards by the American Conference of 
Governmental Industrial Hygienists (ACGIH) in 1956 and by 0SHA 
in 1971. '

HONS 010715
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Repeated short-term feeding teste have shown the acute 
toxicities of PCB's in animals to be low, with LD^g values 
ranging from 1 to 10 gms. per kg. of body weight.

3. Impurity Effects The association of human chloracne 
(see below) with an unidentified PCB impurity was reported in 
1936 (23) but was apparently forgotten. Then, in 1970, a Duteh 
scientist, J.G. Vos, observed striking differences in chick 
erabryotoxicity among three commercial PCB's that all contained 
60J 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) (30), and that this impurity 
was also responsible for chloracne in PCB dermal tests with 
rabbits (31). Chemical analyses subsequently showed that 
European and Japanese PCB's contained 5-20 ppm PCDF as 
manufactured, while the US-made Aroclors had 0-2 ppm.

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

9. Structure-Activity Relationships Many recent animal 
studies have aimed at relating the molecular structures of 
individual PCB, PCDF, or similar nolecules to their biological 
activities. These studies have shown that chloracnegenic 
activity is specifically associated with nolecules shaped like 
flat rectangles with chlorines at the corner (21). All such 
chloracnegenic species are also capable of inducing one specific 
type of oxidase enzyme, designated F4*13 because of its spectral 
band position.

Three rare PCB isomers, which constitute less than one 
percent o^ the higher Aroclors, and which are virtually absent 
fron the lower Aroclors, have approximately the right shape and 
exhibit deteotable P448-inducing activity. The really strong 
PA18 inducers, however, are the PCDF’s, which are typically 1000 
times as active as these three PCB isomers .

5. Carcinogenicity Test Results The American PCB's 
(Aroclors) have been tested for carcinogenicity in animals in 
many ways, with results listed in Table III below. Similar 
tests with the Japanese PCB's (Kanechlors 300, 100, and 500), 
which presumably contained 5-20 ppm PCDF’s, have also 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
diet), while prompting caution, represent a common observation. 
Examinations of HEW's "Survey of Compounds 1,'hich Have Been 
Tested for Carcinogenic Activity," PHS Document 149, Vols.
■1,5,6, and 7, shows that a substantial majority of all 
substances tested since I960 (3233 out of the '1233 PllS-1'19 
substance listings) have been reported to produce excess tumors 
in animals.

MOMS 010716
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TABLE III
U.3. PCB CARCINOGENICITY TESTS

Aro:!1 or Species -- ..... .

___No . Route Result Author Date

1221 rabbit-oral No cancer Roller, Zinkl 1973
1016 rat-oral No cancer Burse, Kimbrough et al 1974
1 2*12 rat-ora 1 No cancer Monsanto Contractors * 1971
122 rabbit-oral No cancer Roller, Zinkl 1973
12'I2 rat-oral No cancer Burse, Rlmbrough et al 1974
1254 ra t-ora1 No cancer Monsanto Contractors * 1971
1254 rat-oral Liver cancer •Kimbrough et al 1972
125 4 tcouse-oral Liver cancer *Kirebrough and Lindner 1975
125'! rat-oral No cancer MCI Caroin. Program 1978
12 j 'I nouse-skin Not tumor-initiating DiGiovanni et al 1977
1251 nouse-skin Not tumor-promoting Berry et al 1978
1254 nouse-skin Anti carcinogenic Berry et al 1973
1260 rat-oral No cancer Monsanto Contractors 8 1971
1260 rat-oral Liver cancer •Rimbrough et al 1975

• Testing by Industrial Blotest; 1975 data review by D. Gordon 
(Industrial Biotest), W. Richter (U. of Chicago) and P. Pour 
(Eppley Institute for Research in Cancer). (27)

(
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After the Vos identification of PCDF impurities as the active 
toxic agent in two PCB animal test systems, Japanese scientists 
reanalyzed some of the rice oil specimens which had caused lusho 
illness (32). By 1975 it was known that these rice oil samples 
contained about 1000 ppra PCB's, 5 ppm of PCDr's and 1000 ppm of 
another chlorinated material, later identified as polychloiinated 
qua ter phony13 (33)« The FCDF'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
ex traord inary 1 evel o f 2500 ppa.

As the Yus ho vie tins were estimated to have ingested an
average Of 2 .0 gms. o f the heat exchanger fluid, this amount would
have inc luded a bout 1 .0 gm. each of PCB and PCQ, along with 5 mg.
of PCDF. As wl 11 be noted later, 1.0 gm . of PCB is less tha n Is
datoo ted in heavily-e xposed capacitor wo rkers. Unlike capae itor
workers, the Yu sho vi ctims rapidly ellmi nated their PCB burd ens
and showed normal bac kground levels of PCB's in about a year .
However, the pa tients remained sick, and such autopsy liver
samples as beca rae ava liable showed that significant levels o r
PCDr's were retai ned in that organ.

Since dose s of e lectrical-grade PCB 's, absorbed by inha lation
and skin con tao t, larger than the Yusho ingestion have not i nduced
the Yusho lllness, th ese later Japanese investigations link the
discase to the PCDF c ontent of the rice on, -a- hypothesis willch is
eonsis tcnt with-ran? 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 per year. A significant correlation between blood PCB
lcvcnT and quantity of fish eaten was observed. The mean blood 
PCB value for the exposed group was 73 ppb, while that of the 
comparison group was 20 ppb. Blood PCB levels ranged from 7 ppb 
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 failed to identify a significant difference 
between the exposed and comparison groups. Symptoms 
characteristic of reported PCB toxicity were not found nor did 
those with the highest PCB levels have a consistent pattern of 
complaints or conditions. Although the data demonstrate an 
association between fish consumption and PCB levels in huaans. no 
toxic manifestations of this exposure have been Identified to "" ' 
date. 'ihe qUAstion^of PCB accumulation over time and the impact 
of long-term exposure are being evaluated in a continuation of 
this study. (39) HONS 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 were 
17 capacitor plants using PCB's in the U.S.). Many employees in 
these 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 Electric's major capacitor fluid useage was
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origlnally Aroolor 1254, then changed to Aroolor 1252 around 1952, 
and subsequently transitioned to Aroolor 1016 (and sone 1221) 
around 1971. This useage pattern ua3 probably typical of the 
industry. PCB blood tests of heavily-exposed GE capacitor workers 
have indicated a log norr;al d io tr 1 bu t i on whose geometric mean vau 
around 330 ppb. Ten percent of the individuals' analyses were 
above 1000 ppb. (41)

A blood PCB value of 330 ppb roughly corresponds to a 130 ppm 
level in fatty tissue of the same individual, or a body content of 
about 1.5-2.0 grams. By comparison, background PCB blood levels 
Tor industrially unexposed persons in the U.S. range from 5-25 ppb 
(13).

In capacitor plants the most frequent health erfect observed 
has been transient skin rashes affecting a small percentage of 
exposed employees. For example, analysis of GE medical records of 
the Ft. Edward and Hudson Falls, H.T. plants for the 1960-1975 
period showed a cumulative total of 49 allergic dermatitis cases, 
but none of chloraene, attributed to PCB's among an exposed 
employee group which totalled about 1300 individuals (28). The 
condition responded to simple topical treatment and employee 
reassignment to other work areas* Only 16 other GE clinical cases 
of possible PCB health effects were noted in this 15-year period. 
Of significance i3 the fact that the medical records of this 
worker population shoued no obvious incidence of systemic disease 
attributable to PCB exposure.

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

Public concern about Yusho and inferences drawn from animal 
tests have stimulated many other clinical investigations of human 
health effects in addition to those cited above. In one study, 32 
capacitor workers were examined in a program sponsored by the 
South Carolina State Department of Health and Environmental 
Control. Newspaper, reports (January 1978) quote Dr. D.H. Robinson 
of the DHEC as saying that the study clearly shows that at present 
there is no evidence of physical harm from working with PCB's (4).

A study of occupationally-exposed Bloomington, 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 
triglyceride levels were higher than normal in capacitor workers 
(5). A letter to tne Bloomington study participants from the U.S. 
Center for Disease Control noted that human cancer risk would 
remain unknown until the extensive study (reported below) then 
being conducted by NI0SH bad been completed.

In 1976 Dr. Irving Selikoff, of Mt. Sinai School of Medicine 
■was asked to check on the health status of capacitor workers in 
the CE plants at Hudson Falls and Ft. Edward, N.Y. Three hundred

M0NS 010719



twenty-six volunteers who generally had a long history of sone 
occupational exposure to PCBfs were given extensive medical 
examinations. In one paper the investigators reported average PCB 
blood levels of 124 ppb (lower horoologs) plus 48 ppb (higher .
hoMologs) and noted a correlation between individual values and 
the osfciaated job exposure (6). Sone Ucri-iutological findings were 
reported to correlate with blood PCB levels of the higher 
homologs. The authors noted a paucity of other abnormal findings 
on physical examination, including a very low prevalence of 
abnormal liver findings.

A In another 1979 paper the Mt. Sinai group reported that 14?
JrpFor the workers examined had abnormal vital (lung) capacity,

^ compared with 5.6? cited in ————— -

fitM

this paper for Morris' normal 
population (7). The significance of this observation is uncertain 

■^and requires further study.

Medical surveillance by General Electric of 193 
heavily-exposed capacitor workers has consisted 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 
elevations of blood lipids in some males. Pulmonary function 
tests of vital capacity in non-smokers have been In the normal 
range. Statistical analysis of thi3 examination data i3 
continuing (41).

A rough correlation which is emerging from this study of GE 
capacitor workers is that people who are regularly exposed to 
PCB's may eventually accumulate about 1 ppb in their blood for 
each 1 ug/m3 present in the air. Thus, long-term environmental 
exposure to air containing 2 ug/ra3.pcB might be expected to add 
about 2 ppb to an average person’s 5-25 ppb PCB background level, 
a small amount compared with the normal background, or with the 
levels observed in heavily-exposed capacitor workers (200-1000 
ppb). •

5. HIOSH Epidemiology Study Kith 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 
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 epidemiology study, by far the most 
conprchcnr.ive ever conducted concerning huraan PCB exposure, has 
recently become available (8), and it provides the best data 
available on mortality experience. The retrorpeetive cohort 
standardized mortality study includes 2349 PCB-exposed capacitor 
workers in two plants. One of these plants 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 
1946, and a total of 38,690 person-years had been accumulated by 
the January 1, 1978 study cutoff.

The NIOSH study reports that the incidence of all cancer 
mortality for these plant populations has been slightly lower than 
that of the general U.S. population, 39 deaths due to malignant 
neoplasms vs. 40.62 expected based on national norms adjusted for 
age and sex. For other causes of death the findings were: from
cardiovascular disease, 60 vs. 61.86 expected; from nervous system 
diseases, 11 vs. 12.3 expected; from accidents, 13 vs. 17.64 
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 called attention to four 
rectal and three liver cancer cases. This should be followed up 
"by ex tension" or the study , aiThough these present mortality 
numbers are too small to be meaningful. There was no latency 
relationship demonstrated with total cancer mortality, nor was 
there an Increase in mortality with increasing lengths of 
occupational exposure. Liver cirrhosis deaths were higher than 
normal in one plant (with some alcohol association possibility 
noted) and lower in the other, the total cohort experience being 
about equal to the national nores.

C . Summary

To summarize, there have been many PCB toxicological 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 
serious injury to hcavily-expo3ed 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 been 
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). - -
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As regards the ordinary, unpyrolysed, U.S.-made electrical 
grade PCB's which may be involved in some industrial or 
* nv i ronneti ta 1 exposure situations, the hazard potential can be 
evaluated from the occupational health experience of capacitor 
workers, who had many years 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 oyer 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 
levels of electrical grade PCB*s present a significant human 
health hazard.
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v U.S. PCB Regulations

Early fire protection regulations covering confined-space 
electrical equipment essentially mandated the use of'PCB-Ft lied 
tra :is f orticri;. However, the subsequent concern about environr.ee tel 
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 phaseout rules which define" PCB" 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 
requirements: (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 PCB capacitors nay be disposed of without 
restriction in municipal landfills (except by equipment 
manu fac turers ).

- Large PC3 capacitors which are taken out of service must be 
drained and may be shipped (temporarily) to an approved 
chemical landfill. After high temperature incinerators are 
approved, these must be used for the future disposal of large 
PCB capacitors.

- Any PCB waste fluids (J> 0.05?) must be disposed of by high 
temperature incineration in EPA-approved incinerators. (So 
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 subject 
to marking and storage requirements.

* A recent court case requires EPA to reexamine this definition.
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Thc 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
items were adjusted downward effective August 28, 1979 to the

>;/in" levels: (29)

Milk and dairy products 1.5 ppm C fa t baa is)
Poultry 3 ppm u
Eggs 0.3 PPIQ "
Fish and Shellfish 2 ppm •(currently 5 ppm)

• The proposed 2 ppm tolerance limit for fish and shellfish has 
been stayed, pending resolution of objections raised concerning 
the final rule.

f/
vs.
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VI On-going Programs

Notwithstanding the ex perienc e of 50 years PCB useage and the
cx te nsive research which has been contpl ctcd, some questions and
unc e rtainties remain. General Electric and others are continuing
reoearch onsome of the se issues •

The actual PCDF con tent of PCB * s in existing capacitor s and
tr-an 3 Termers well as i n various e n v 1 ronner. tal s'. Slit pics fl (2 :;:<is to be
detc mined . Based on the reported PCDF content of Aroclors (0-2
ppm) one may postulat e th at PCDF's will be detected only in s uch
mirm te quantities tha t th ey should no t be of conce rn. This quest ion
needs to be resolved by a nalysis a nd evaluation, and GE is
con t inuing an analyti cal research program to make some of thiis data
aval lablc.

A number of medical research programs are continuing which 
will further clarify the PCB health effects understanding. Hew York . 
State's Department of Health (Or’.’ Phillip TayXor) is analyzing 
further the epidemiology of the GE capacitor worker population, and 
is extending the research to include reproductive experience.
General Electric is continuing medical surveillance of previously 
exposed capacitor workers to further characterize their health 
status. And some additional observations may become available from 
the Mt. Sinai School of Medicine work. The Michigan State 
Department of Health Is extending and broadening their study of 
individuals who have ingested PCB's by eating fish.

These on-going studies mey indicate if medical 
appropriate for individuals exposed to PC3's in the 
confirmed* blood or fat tissue PCB analysis signific 
than the local average can indicate exposure, on the 
present knowledge there is apparently no further exa 
procedure which is meaningful. Nor is there any the 
advice that can properly be given such an individual 
reassure him or her that, on the basis of capacitor 
experience, there is no reason to believe that sign! 
health effects will occur.

past. While a 
antly higher 
basis of 

mination 
rapy or medical 
other than to 

workers' 
ficant adverse

Another question concerns industrial exposures of other than 
capacitor workers. Transformer plants, Tor 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 
may 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 State requirements. 
General Electric research is active in some of these orosrams.
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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. Scar ton of the Rensselaer Polytechnic Institute (R. P, 1,T 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 pneumatic 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 Iw2) 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 
Bis 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. I. Transient Suppressor 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 die 
Dotco version which has no such device require only a modest tncrease 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 st the Oak Ridge National laboratory (Oak Ridge, TN 37830V 
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 directly without requiring extraction. The 
detection 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-billlon 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 waa des­
cribed by Eugene R, Kennedy of the National Inetitute for Occupational Safety and Health 
(4676 Columbia Parkway, Cincinnati, OH 45226) at the American Chemical Society'a na­
tional meeting in New York City, Aug. 23-28.

Formaldehyde in air reacted with N-benzylethanolamihe(BEA(-coated Chromosorb 102 
eorbent to produce a derivative of formaldehyde, 3-benzyloxazolidine. Sorbent-tube 
aamplee were deaorbed 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/m1. By utilizing the 
split injection technique, the range was extended to at least 4. 71 mg/m1. Samples were 
collected at a rate of 50 cm’/min for four hours. This volume translated to 6. 6-56. 5 sg 
of formaldehyde 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 VOTs 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 complainte 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.

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 

' ergonomic evaluation of the VDT workstations indicated that measured illumination levele 
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 

— regardless 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 cm1) 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 
between eamplee 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 tile 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 yg (0.04 ug/cm1.). Preliminary studies have exhibited recoveries of 
greater than 95 percent. While this sampling technique has been used solely for the 
collection of coal-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 than 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 frequency 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 number 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 forklift 
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 dampllng 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 TC^PCBs*^

To evaluate the health effects from occupational exposure to polychlorinated biphenyls, a 
clinical survey was conducted of 3Z6 workers employed in a capacitor and transformer manu­
facturing facility where PCBs had been used since the 1940s. At the American Chemical 
Society's national meeting in New York City, Aug. 23-Z8, Alf Fischbein of the Mount Sinai 
Medical Center (New York, NY 100Z9) 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 Z0 years or longer. Mean plasma concentrations of 
higher (Aroclor 1254) and lower (Aroclor 1Z4Z) congeners of PCBs were 1Z4 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 prevalence 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.

taStcr lotion raus In U.S., Canada and Mexico: ona yaar -- $27.00; two yaars -- $52.00; throe yean -- $77-00. For euSacrls- 
tIowa to other coootrles, add $2.00 ear year for aurfaca cell, or $0.00 oar year for air nail. Rosrodoctloo of constate leans 
Is profclblttd. Quotation* fro*, or ro-pukil lest loo of, Indlvldwot roportt pormlttod providing eo«»loto ero#lt It §lvo».
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SARD INAS: I'd like to welcome you today. My name is Anthony

Sardinas. I’m the Division Director for Preventable Oiseases 

at the Connecticut State 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 

Toby Moffett's office today. It was coordinated at the request 

of the Connecticut Citizens' Watchdog Coonlttee. Our goal is 

to Inform the public of the current state of knowledge in respect 

to the health hazards Imposed by PC3'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 

to make an Informed decision as to whether or not they want to 

risk eating contaminated fish or they want to risk drinking water 

with PCBs and that sort of thing. It's also hoped that this 

meeting will provide a better understanding of Connecticut's PCB 

program. Now, we have with us today two panels actually which 

are somewhat intermingled. We have a national panel of experts 

and we also have a local panel of experts. Let me first introduce 

to you our expert panel of speakers. We have with us Dr. Albert 

C. Kolbye. Dr. Kolbye is the Associate Director of Science,

Bureau of Foods, for tie Food and Drug Administration. We also
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SARDINAS: (Continued) have Or. Elizabeth Weisburger. Or. Weis-

burger is the Chief of the Laboratory of Carcinogen Metabolism, 

the Oivision of Cancer Cause and Prevention, with the National 

Cancer Institute in Washington. Also with us today is Or. James 

Douglas. Dr. Douglas is with the Yale School of Epidemiology 

of Public Health, he's also a member of the Pierce Foundation 

in New Haven, and he’s on the Toxic Substances Advisory Board 

for the Environmental Protection Agency. We have Dr. John F.

Brown, Jr. Dr. Brown Is the Manager of Life Sciences Branch for 

General Electric in Hew York, I'll 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. 

So, let's begin in alphabetical order with the National panel 

first, and I'll call on Dr. Brown, again, to begin, to try to 

limit your conaents as much as possible to about 10 minutes. fl

Dr. Brown. I

BROWN: (REAOS THE FOLLOWING)

I
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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 John F. Brown, Jr., PhD 
' Mgr. - Life Sciences Branch

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

At the outset, let me say I am not a Company officer, and my 
remarks do not represent Corporate policy statements. Z am the head 
of a Life Sciences RSD Branch, and my opinions are those of chemical, 
medical, and biological research scientists who have been concerned 

with PCB's.
I have been asked to fc cus my present remarks upon PCB health 

hazards. However, I should point out that our studies have also ad­
dressed several other PCS issues that I would be glad to discuss if 
questioned. These include chemical composition, analytical 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 bloeffacts. 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 
dig in, search, and correlate.

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

Third, if one compares the reported observations, whether on 
chickens, rats, guinea pigs, mink, monkeys, or man, one finds an enor­
mous variability in the ability of different PCB specimens to produce 

toxic effects. In many cases, the original investigators themselves 
recognized this variability, recognized that they were dealing with an 
impurity-dependent toxicity, and clearly reported it as such. Within 
the past year, these variabilities in effect have led both the Inter­
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 PCB.

Fourth, since 1970 the toxic impurity has been repeatedly identified 
as a polychlorinated 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 t/ 

at temperatures above 500*F. The high t>>mperature heat exchanger fluid 
that caused the Yusho illness episode in Japan is now known to have 
been a PCB that had been more than half decomposed to polychlorinated 
quaterphenyls and PCDF's.

Fifth, there is abundant evidence that human exposure*to ordinary, 
unecorched PCB is without obvious health effects. PCB's were in wide­
spread industrial use in all developed countries for nearly fifty years. 
Despite this, there have been only a handful of definite reports of

MONS 010737



t

ehloracne syndrome - all associated with baking, soldering, or heat- 1 
transfer applications.

' The lack of toxic effects in the vast majority of exposed workers 
cannot be related to lack of PCB uptake, exposure time, or medical ob­
servation. Repeated studies of exposed electrical workers in both 
the US and Japan have shown them to be carrying in their bodies any­
where between 10 and 1000 times as much PCB as was found in the Japanese 
suffering from Yusho illness or roughly 100 times as much as the 
FDA figures you would get by eating fish controlled by their new 2 ppm 
tolerance limit. Many of these people had accumulated up to 30 years 
exposure before PCB use wan stopped 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 record provides very little basis for concern over low level Is 
exposure to ordinary, electrical grade PCB such as that presumably pre­
sent in the Housatonic. .

He all know, however, that this is not the popular perception of 
the case. Cne reads again and again the dread phrases, 'acutely toxic,* 
*linked to cancer,* and "deadly.* _0ne 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 stop PCB dredging, or Hew 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 23 years. -

This gulf between popular perception and scientific reality seems ‘ 
to have begun with good intentions. About 10 yea:3 ago it become ap­
parent that PCB's were flowing into the environment faster than they 
were being degraded. This led to the prudent decisions, first, to 
sharply restrict PCB use and then to ban it completely. In order to
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help promote the drive for a ban, the idea was advanced that perhaps 
any toxic effect exhibited by any type of PCB mixture in any animal 
should be considered a potential hazard of all PCB's in all creatures. 
This made an interesting as well as useful story, and it grew larger 
and larger with each retelling.

1 believe that the PCB supertoxicity myth has now outlived its 
aocial 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 
procedure* to limit the flow of scrap PC3 into the biosphere were in­
stituted by E?A in 1979. However, none of this can alter the fact that 
a hundred thousand tons have already passed into the biosphere. It is 
present, at varying levels, in the oceans, rainfall, soil, rivers, and 

fish, and there is no presently known human action that can radically 
change these environmental levels in the short tern. There will be 
detectable levels of PCB'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 
realities. We must decide, for example, whether we'd rather give up 
fishing 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 It of PCOF’s, which 
was the extreme situation that caused the Yusho illness in Japan.
The probability of this actually being the case is pretty lew. However, 
the agency is forced to regulate on the basis of PCB's present rather 
than PCDF.'s feared because of the problem of chemical analysis. At 
present, chemists can reliably analyse fish for PCB's at parts-per- 
million levels, but not for PCDF's in the parts-per-billion range.
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Fortunately, analytical methodologies are evolving very rapidly, 
and we think that valid high sensitivity techniques for PCDF's in fish 
should be available in a year or two. In due course, I would then hope 
to see the present Federal tolerance limit of 2 parts per million PCS 
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, I would hope that responsible State agencies could 
make diligent efforts to examine their PC3 pollution problems on a 
region-by-region basis, and adopt regional fishing regulations that 
reflect the toxic hazard posed by the kind of PCB actually present 
locally, not just the worse 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 summaries, and intellectual courage. However, it will 
not represent the first time that public health authorities have had to 
make hard choices between scientific reality and popular mythology. I 
would urge you to address this challenge.
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SAROINAS: Thank you. Or. Brown. Our next speaker Is Dr. James

Douglas, again from the Tale School of Medicine, Department of 

. Epidemiology and Public Health, and the Pierce Foundation. Or. Oougla:

DOUGLAS: Thank you, Mr. Chairman. First let me say that

I am here as a toxicologist, and not with any special knowledge 

of the PCSs themselves. 1 have done no work in the area. And 

as far as we can ascertain there is little or no work being done 

on PCSs at Yale or in the Pierce Foundation. 1 have therefore 

spent some time reading the literature, and my knowledge is based 

on the material which is published. I think that there are a 

number of basic questions which come to my mind a:, a result of 

reading the literature. And l‘m just going to briefly state what 

they are and not make any other formal presentation, but try to 

help In any questions that might ccme along. 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 mean that they exert 

toxic effects. And one of the things that we have to think about 

Is the fact that PCBs are detectable does not mean that they are 

necessarily toxic. The methods of detection and analysis are 

particularly important. Toxicity is related to a particular 

substance. The PCBs are a group of substances which as, has been
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OOUGLAS: (Continued) Just mentioned, are, in some Instances,

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 contamination 

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 I think that its fair to say that probably the primates 

give the closest types of responses to PCBs as compared to man, 

and there is, for 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 metabolized, and are accumulated rather easily in various 

species. : think that that is an Important consideration. It 

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

a substance which could very easily be netabolized-eventually.

On the basis of the available information, I think that I would 

have to.conclude that there's no conclusive evidence that the 

PCBs are carcinogenic. I think that considerable 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. Or. Fishbein
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DOUGLAS: (Continued) of Mount Sinai Hospital in New York,

has reported some effects on pulmonary function in workers exposed 

to PCBs. But again, seme 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 Administration. Dr. Kolbye.

KOLBYE: Thank you, Mr. Chairman. Ladies and gentlemen.

I'll be speaking on behalf of the Food and Drug Administration, 

and explaining some of the viewpoints both legally and scientifically. 

My background Is in medicine, epidemiology, toxicology and law.

The Food and Drug Administration primarily has authority over 

interstate co.Tmerce with respect to food. And so the action 

levels that are set by Food and Orug refer to food that Is in 

Interstate commerce. At this meeting, if we are discussing sport 

fishing or Intrastate ccniaerce, I am here In an advisory capacity 

to share what knowledge end insight we in FDA have. To be a 

little bit more specific about the law, and not to get too legalistic. 

Section 406 of the Food and Orug Act is the one that applies to 

a FOB and fish situation. It's an Act that covers environmental 

contaminants in foods. And the law essentially 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 one parameter.

That's the level, so to speak, of permitted residues In a food 

commodity. A very Important parameter that Influences your exposure 

Is how much food you eat at that level, and another 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. If 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 commodity that 

contains some residues of PCBs. So when we look at the overall 

health situation, the primary human experience has been referred 

to by other speakers, and that dealt with the disease suffered

by the Japanese people, called Yusho. Back in the early 1970's,
' w

when FDA first got involved In regulating PCBs, we reviewed the 

evidence and available data from the Japanese populations and 

attributed all of the illness experienced by the Japanese to PCBs 

alone. Subsequently, we have determined that about half the 

organic chlorinated material In the contaminated rice oil was 

t quiterphenyl and that the level of polychlorinated dlbenzofurans 

that were present In that rice oil approximated SOO parts per 

million. It has been mentioned that here in the United States 

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

II
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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 mentioned 

by an earlier speaker, that when PCBs have been exposed to heat 

formation of more of the dibenzofurans occurs. Now, the feeding 

studies In animals that have been conducted to attempt to assist 

the carcinogenic and chronic toxicity of PC8s also Involve exposing 

the animal, since they're exposed to commercial preparations of 

PCBs, to whatever contaminants are present In that PCS product.

And this then Includes the likelihood that test animals were exposed 

to approximately 10 part per million level dibenzofurans In the 

amount of PCBs they received In their diet. So It's unclear to 

some scientists and to myself personally, what the exact role 

of PCBs Is In terms of Influencing the expression of cancer.

And I'll be Interested In Dr. Welsburger's coiments in a few 

minutes. But basically the thing that one has to remember when 

considering PCBs, we're considering a spectrum of chemicals where 

the degree of chlorination and the positions chlorinated on the 

carbon rings are Important determinants of the toxicity and the 

metabolic activity of these compounds, for dibenzofurans, there 

Is about a thousandfold range of toxicity depending on the degree

JL;
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KOLBYE: (Continued) of chlorination and the position of

chlorination. And the same holds true for the dioxins. A 2378 

tetrochlorodibenzodioxin Is very, very toxic. But other tetroforms 

of the dioxins, if they're not chlorinated in those particular 

positions, have different toxicity. If you have higher chlorinated 

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

you.

■ SARDINAS: Thank you. Or. Kolbye. Or. Elizabeth Wetsburger 

is our next speaker, and again, she is from the National Cancer 

Institute. Dr. Welsburger. ,

UEIS8URGER: (READS THE FOLLOWING '

H

HONS 010746



4
V

•l.lliwii: ...dure I.iiiiihm : l> ul. '.tai i- t)i-|i.i>....nt .0 HimIIIi

nil Niniiiiur

“What 1$ the Present Understanding of Health Hazards of I’CB'j*

' (llauhclh K. Woislmiin'r, Hi.i). 
Naliunal Cancer Iiistiliil.o 

National Institutes of Hcdllh 
Bethesda, Maryland

bunwary - •

A bloassay of Aroclor** 1254 for possible carcinogenicity was con­

ducted by administering the test chemical in.feed to Fischer 344 rats.

Croups of 24 rats of each sex wrru •idministereii Aroclor" 1254 at 

one of three doses, cither 25, 5U ur IDO ppm;‘ lor 11)1-105 weeks. Hatched 

Controls cimsisled of grim is of 24 iinlrc.il ed rats ol each sex. All sur- 

v.iing rati were Killed at 104-105 weeks.

Mean body weights of males and females receiving mid and high doses 

and females receiving low doses of the chcmial were consistently below 

teise of the corresponding controls, beginning at about week 10 of the 

Study. Hie ilarcriMse in survival among males, lint mil. among females, showed 

a significant dus<?-rc1ated trend. Adegiiate numbers of animals of both 

sexes surlived for meaningful statistical analyses of the Incidences of 

t imurs.

The cixdtlned incidences of lymphomas and leukemias showed a stgntfl-. 

can* dose-related trend in xialcs (controls 3/24, low-dose 2/24, mid-dose 

W*, high-due: 0/21, I’ » 0.00*A*' lliiwwor, '.In: diri-.l cumparisons of

•l«r.el gi. ; with t'lusn ol the wa-cluttl cunlroK were not statis­

tically signiI leant, and the tumors Cannot Clearly tie related to 

a k‘nistrat i>m ul Arnctm" 1254.
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HcpJlocul l'iljr jilt.Mium.is jikI cjrcinom.i'. were limutj in the dosed

groups, but not in the controls (males: mid-dose 1/24, high-dose

3/24; females: mid-dose 1/24, high-dnse 2/24). Additionally, a high '

Incidence of nuit-noopljstie hyperplastic nodules was null'd in the dosed

animals (male-,: controls U/21, low-dose S/24, mid-iluse J/24, high-dose*

12/24; females: controls 0/23,"low-dose 0/24, mid-dose 9/22, hlgh-dose
\ *

17/24). Although the Incidences of tumors were not significant, the 

Recurrence of the hyperplastic nodules appeared to be related to adminis­

tration of the chemical.
• i

In the stomach, jemmim, nr cectmi, .idiMioc.ircinouu'. were observed In

two dosed uules jnd in two du'.od leniiles -is well .is j Coreinumj in one 

dosed male. None of these lesions was found in control animals In this 

Study. Historical Incidences of these tumors at this laboratory (6/600 

males [11], 2/600 females [0.31]) suggest tlut the lesions — although 

not statistically significant — may be related to the administration of 

Aroelor" 1?M.

It is cnncludnd that under the conditions nf this bf.ussay, Aroelor** 

i;Mj4 was nut carcinogenic in riselior_344 rjls; however, j high incidence 

of hepatocclluljr proliferative lesions in both mjle and female rats was 

related to .‘^ministration of the chemical. In addition, the carcinomas 

■if the gastrointestinal tract may be associated with administration of 

:.iia.lur*- II’M in liul li mile', un-.l I on !<•'.. 1
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Aroclor" It’S! (CAS 27323-1U—‘j; NCI CU2(io4) is Uul ii'ptsirred trade­

mark ol the Moms,mto Chemie.il Cpwpjtty for their polychlorinated biphenyls 

(PCBs). PCBS wore developed in 1929 primarily for use or; hcJl transfer 

fluids and dielectrics (insulators). Aroclor" I2S4, » biphenyl contain­

ing approximate! f 'j4S clilorine, is .1 mini l.nuulile heal Lr.nii'er agent 

which functions in the range of iVvlMlid'Y (lluhh.ird, I'.M; I’offenberge' 

and Hubbard, 1%5).

This bloass.iy of Aroclor'-’ 1254 was eunductcd as part of a larger 

Study* designed to assess the combined effects of a group of known or 

suspected carcinogens. Only the results of tho'sliidy of the administra­

tion of Aroclor’ 12VI are rvtiorted here. "

Aroclor’. 12b4 was obtained in a single batch (lot No. KUO I-504) from 

the Monsanto Chemical Company, SL. Louis. Hissuuri. Hie identity and 

reljt i*c purity of the test rhwnicul were confirmed at Stanford Research 

Institute. I leinee'.a! analyse; (C. ii.CI) indicated 54.b/5 chlorine.

Cas-l igoid chruM.itography and mass spectroscopy showed that the Arcelor"* 

I2S4 contained nl least 18 isomers of polychlorinated biphenyls ranging 

from I to 1 chlorine atoms per molecule. Identity was confirmed by 

nuclear magnetic resonance, infrared, and utlr.r/iolet spectra, which 

w«ru in agreement with the structure. No attempt was made to Identify 

•ir •r..in’. Itjie impurities.

‘....... !..■». iv.i I w.is ston-l at r*»a» ting -rr.fi .• in aii'n;r •(I.r.1. i.irs.

and tea-ilt* ' i'lCln** Ml rt. \. nt l iIm.■«I lhrtMn|l'. »;ni»'r.i,:t?. ul tin* 

liyi. ^i of l.’.iticer lr-Mt:»uii., NaLii.nal Candor lust ilute, were used in 

•hrse bi'iissays. fin* rat', won; obr. lilted Irum Simonson ! nlnirjtory,
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Gilroy, CjI i form., 1)11 arrival ,11 i!t\' laboratory, dll animals wore 

<|u<iranlincd for 2 weeks as dn wccl iniol inn period. following this period, 

<11 males gaining less than 25 grams, ill females gaining less thin, 15' 

grams, and all inhiMlthy jnfmals were culled. The remaining animals 

were assigned to cages, one por cjye, until cjcIi cage contained three t 

animals. Cages were then■ numbered ami assigned to control anJ treated 

groups using a compuLur-ijonor.iled r.indomUaliuii table. Rats were car- 

clipped fur individual identification.

• All animals were housed in temperature- and humidity-controlled 

rooms. The ter^erature was maintained at ??*C&ith a range of ZI-Z4*C, 

ami the relative humidity was maintained at* approximately 45*. The 

room air was changed 10 lines per liuur and was maintained under positive 

pressure In the access hails, fluorescent lighliny provided illumination 

1? hours per Jay. food ami water were available ad libitum. Drinking 

water was softened, filtered, sturl11 and with ultraviolet light, and 

SU| plied by means uf an auiomalic watering system.

Subchronic feeding studies were conduct'd with mjle and female 

Fischer 344 rats to estimate the maximum tolerated dose of Aroelor* 1254, 

on the bas*s of which low. mid, and high concentrations (hereinafter 

referred to as "low doses," "mid-doses," and "high doses") were determined 

for .ntainlstra’-ioi in the chronic studios. In the siibchrunic studies,

Awliii*" l/Vl w r. .nhleil I n Inil in i.iat,.*>ip r.»l i.nic ul .'"i, Ml, IIIO, ;*Wi, nr 

•li. . Ir,-.1*1-1 .uni i.m.' .-.il -p nip*, .-.u.h i 'll. .III IS male .iihI |l.

li-sile r.ili. I he chcmic.iI was prnvide'1 in l.c-.l to the '.rented groups 

iur week*..
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Thu animals receiving 4U0 i>i"» #T'' inactive, had uccasiun-il di.irrhcj 

jnd tremors, and failed to gain.weight. At this dose 4/lb males and 

1/1S females die'!. enlarged livers were observed on yross examination, • 

and histologically atypical hyperplasia was observed. At 2110 ppm, body 

weights for both mal.es and lenuler. were approximately /U*. of those of the 

Controls, pul mild hepatocellular pleunKirphtsm was seen histologically in 

the livers. Rats treated with 2S ppm Aroclor* 1254 had enlarged livers, 

but no evidence of listologfc abnormalities. Weight gain In all animals 

treated at doses lower than 200 ppm was comparable to that In controls, 

and there was'no mortality.below 4|)0 pi«n. Ihe Wjw, mid and high doses 

lur the chronic studies were set -it i’b, MI, bnd IIIU p|m.

All animals wC’‘e observed daily fur sign-, of loxticty aiul palpated

lor masses at each weighing. Animals were weighed individually every

other-week for '2 weeks', ami once every fourth week for the remainder

of the study. Animals that .were moribund at the time of clinical examtna- 
%

tton were killed an I necropsled.

Ihe pathologic evaluation consisted of gross examination of major 

organs and tissues iraa killed animals and from animals found dead. The 

following tissues were routinely examined microscopically from both 

treated ami control animals: lungs ami bronchi, spleen, liver, testes,

pituitary, kidney, amt bra n. In addition, sections of stomach, urinary 

bladder, thyro:J, uterus, and Ovary won* examined in a majority of tha 

cmr.rMi. these tissues were l.il.eii frim. treated rats only if a lesion 

Wa. • miai at neernpsy. Occasionally, addilinnal tissues wen examined
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microscopically. The di f turunt tissues were preserved In lOt buffered 

lurm.it In, emliudihnl In J u r.i f I in, \rcl i oihmI , ,md stained with hematoxylin 

end eosln. Specie! staining techniques were utilised when indiceted 

fur more definitive diagnosis.

Beginning el ahout wool 1U for the high-doso groups end eboot meek 

20 for the mid-dose groups, mean body weights of both mete end feme Ie 

rets fed Aroclor* I2S4 et the doses used in this bioessey were lower 

tlien those of the controls. Hc.in body weights of low-dose moles 

appeared comparable to Ihosi* ul controls thrmnihoul the study, while 

moon body weights of low-dose femelcs were lower during the second year' 

of the study. At week 30, jn intcrcurrcnt respiratory infection In the 

colony caused weight loss, but no deaths; animals recovered within 30 

•lays without treatment for the infection.

Clinical signs Associated with administration of Aroclor** 1254 

included alopecia, amber-colored urine, facial edema, exophthalmos, 

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

beginning at week 72 and among the mid-dosu groups at week 104 of the 

study; ‘„ • .

A variety of neoplastic processes were observed in both the control 

-hw! treated rats, and, with the exception of the liver, the incidences 

•if these asms were omip.iruhtr in the control jn.l treated groups.
‘ i ■

Jnlersl it ial-iel I l.»-»irs u* the teM.es were presrii' in '.he majority of

contn.l <n«! Lrejtcd Mules. The next wart frequently observed neoplasm 

was lruktm.1.1 - I either tin* •iranuliwylic or lyuplaicyt ic type, ami it 

imml ioI mil i,*!*.' 'Mien:.. tin* iim;tileiii.r .if IIIi . iiiwijila'.t ic process was
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comparable in the control and treated groups. The lollowing neoplasms *

were also present in some control and treated rats but without compound 

association: squamous-cell carcinomas of the skin, alveolar/bronchlolar * 

adenomas of the lung, and uterine endometrial stromal polyps. 1

In male rats, the results of the Cochran-Armltage test for positive* 

dose-related tn-nd in the Incidences of leukemia and of combined leukemia • 

and lymphoma are significant (P ■ 0.022 and P > 0.009, respectively).

The,corresponding results of the Fisher exact'test, however, arc not 

significant in any treated group when compared with the controls. There
. j

Is no other incidence of tumorvat any specific site.in either sex which 

Is statistically significant. A significant Cochran-Armltage trend in 

tne negative direction Is observed in the incidence of interstitial-, 

ceil tumor of the testis, where the incidence in the controls exceeds 

tnose in the mid- and high-dose groups.

At the doses used ln-this biuassay, Aroc!ur~ 1754 was toxic to 

both male and female Fischer 344 rats, as shown by_lhe dose-related 

depression of mean body weights and the clinical signs which occurred 

daring the second year. Hepn body weights of mid- and high-dose males 

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

corresponding controls after the initial growth phase. An intercurrent

r.-,;ii r.ilury !. 11r L i UII .il work 30 resulted in 1 ,’iivor.iry weight loss.

1.1,1. tin -l.*.|l ti:., hi all nr-mps hnlmlin'l tin' lootml-.; I III' .inimaK later 

recuveivl wi!'mo’ treatment. Olinic.il signs including jlnpecia', mwher- 

tulurcd .trine, facial edema, exophthalmos, -tnd cyanosis occurred in the 

hiw—lav groups bt-jinning at week /<? and .11 the mid-dose groups at
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week 104. Survival among males, hut not jiitmig females, showed a # 

significant dose-related.trend. Adequate numbers of animals of 

both sexes survived for meaningful statistical analyses of the ■ .

incidences of tumors. -

The combined incidences of )y><i|ihon:j and leukemia in males were 

significant (controls 3/24, luw-duso 2/24, mid-dose 5/24, high- 

dose 9/24, P • 0.009) using the Cochran-Armitage lest fur positive 

dose-related trend, but not in females (controls 4/24, low-dose 

6/24, mid-dose 6/24, high-dose 6/24). Since the results of the Fisher 

exact test for increased incidence were liut significant for any of 

these groups, the occurrence of these*lesions cannot clearly be 

related to the administration of Aroclor** 1254.

Ilepdioci'llular changes including liyiurrjil.islic noihtles, adenomas, 

and carcinomas were found in treated animals, but none of these lesions 

were found In controls animals fn this study. Hepatocellular carcino­

mas were observed In one mid-dose and two high-dose males, and hepato­

cellular adenomas were observed in one high-dose male, one mid-dose 

lewule. and two higli-dusc (email-.. Nmlular hyperiilasi.i was diagnosed 

Willi a ibiM.—related Iruqiu-itcy in the 1<«-, mill- ami high-dose male * 

and female rats. Although the incidences ul l.ln> iimurs were not 

Significant, the occurrence of these proliferjtlve lesions appeared 

la ac rented to treatment. -

In Hie 'iluxidcif, jejunum, or cecim, .iilcnoc.ircinomj*; were on served . 

in I wo I m.tlr'v .iwl in i«u ln*.»i.»»l f t .in a cartlwWM

in 1 ii'iiliil Kkil*'* Nmiii* nl w.i\ I imiihI in cuntrul
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animals In this sluly, suggesting that tlw lesions — although not 

statistically significant -- may he related to the adiiifnlslration of 

Aroelor"* IZ'j4. ’• ‘
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SARDINAS: Thank you. Or. Welsburger. We'll now move on 

to the state panelists. The first panelist Is Dr. Kenneth Dixon.

Dr. Dixon Is the Scientific Advisor from the American Chemical 

Society to Representative Toby Moffett's office. Is a member 

of the PCB Citizen Watchdog Committee. And he's from Southbury, 

Connecticut. Dr. Dixon.

OIXON: Thank you. I'd like to say first of all that any
•

remarks 1 make should not be attributed to the American Chemical 

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

Question one Is, reports indicate that different PCBs have different 

toxlcltles. Also, PCDF, which is present In PCBs Is reported 

to be more toxic than PCBs. That's incldently Is what Or. Brown 

said. My questlon-ls, would It be more desirable to establish 

the nature of PCBs and the PCDF content of the PCBs in the fish 

which we collect before issuing any health warnings?

SAROINAS: Dr. Kolbye, would you like to start off with that?

H
KOLBYE: One brief connent. Most residue patterns In fish 

approximate Aroclor 1254 to 1260. That means that you're dealing 

with the more highly chlorinated Isomers. And those are the ones 

that have the longer biological half-lives, the ones that are

iF
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KOIBYE: (Continued) not necessarily metabolized to its greater

degree. The recent reports of the chlorinated dibenzofurans in 

fish reported by Or. Stalling and his associates from Columbia, ' 

Missouri and the other cooperating centers, concern whole fish. I

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 

thyre are difference:. The dibenzofurans appear to want to concentrate 

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 

concentration was of the dibenzofurans. And then compare that 

' with the filet portion of the fish which Is what humans ingest.

I think certainly if 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 edible filet. Also, I think that In any public health provision 

one aukes, one has to talk about educating people primarily not 

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

your streams If that Is the ultimate Judgment that you make.

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

Is 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

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 8
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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 comment on that? H 

Dr. Dixon? , I

DIXON: Hay I answer that? I've asked Randy Host of the 

Connecticut Department of Health Services and the people associated 

with her. to perform the same analysis on the fish which she 

collects. 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 PCDF that Or. Stalling has. And 

before that analysis is made, should our State Health Department 

Issue any directives or comments on the entire situation?

SAROINAS: Okay, that's been noted and we will at the State 

Health Department discuss that suggestion further with our labors- H 

tory people. Did you have a further question. Or. Dixon? " R

DIXON: And now the second question 1$, some experts have 

calculated that PCB toxicity and carcinogenicity would represent 

a health hazard if one were to consume one haif a pound of fish 

containing S parts per million everyday-for S to 21 months. This 

is a shortened statement of what Dr. Lewis has said in a publication.

u

H
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DIXON: (Continued) Now I’m saying, isn't this an unlikely ,

exposure? Wouldn't the hazard be greatly reduced if the intake 

were cut in half for those eating that much fish?

| _
SARDINAS: I 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 seme extrapolations 

from data that was existing on PCBs where we tried to some extent 

toag1ve a perspective on the relative risk of eating a quantity, 

having an extended exposure based on lzvels that were found in 

fish flesh and In fish skin. Ue basically produced a linear model 

that would extrapolate foward something about the levels of risk.

And I guess what you're Basically asking though. Dr. Dixon, is 

two things. First of all whether or not half a pound a day Ingestion 

of fish Is a reasonable expectation for the population over a 

long period of time and secondly, whether or not If half that 

quantity were consumed this would sign flcantly decrease the risk 

of our projected morbidity. 1 don't, know If any of the panelists 

would like to speak to that Issue. Perhaps Or. Lewis, would you 

like to make a brief statement. .

LEWIS: Two things, first of all. the use of those particular 

estimates was totally arbitrary.- We were trying to get in the . 

range of at least the kind of quantities somebody might eat In

N
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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 also making assumptions, possibly not warranted, about 

extrapolating this to people that eat less. But at least It gave 

us a standard of comparison. It Is Interesting, however, that 

this sunmer, as we have been going around getting blood samples 

and Interviewing people that eat fish from the Housatonlc 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 17 My third question Is very simple, and Indicates 

my attitude towards this problem. Three, why not say that the . 

intake of fish may be, "Hazardous to the Health." We recognize 

that the level of consumption would then be left to the consumer.

That little notice along the Housatonlc River should read "Hazardous 

to the.Health" to eat these fish.

SARDINAS: We have duly noted thosz comnents. Okay, our 

next panelist Is Mr. Edward (Cluck; he's the President of the 

Housatonlc Fly Fishermen's Association, and a member of the PCB 

Citizen Watchdog Committee. Mr. Kluck?

KLUCK: Thank you. I suspect my role up here Is partly to

MGNS 010760
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KLUCX: (Continued) represent not only our own group of trout

fishermen, but also the sport fishermen who use the entire watershed. 

And I had a two part question primarily relating to the proposed, 

and now postponed for a period of time, 2 part per million threshold. 

I'm wondering, and It's been answered to a degree, wondering what 

the rationale was for achieving this 2 part per million as opposed 

to the existing 5 part per million?

, SARDINAS: tr. Kolbye?

KOLBYE: On a broad scale, we've had approximately a decade, 

nationwide, of exposure to PC3s and probably longer than that.

Look at the types of Incidents that have occurred, such as recycling 

paper that has then become contaminated'with PC8s and PCBs that 

found Its 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 e(Change fluid. PCBs were used as silo sealants 

In many parts of the country for a while, and residues got into 

milk. Into the slleage and into dairy cattle. Thatsltuatlon 

Is under reasonable control. So we come full circle. The only 

problem exposure, so to speak. Is fish from certain geographic 

areas whe'e there is a propensity for PCB residues. There's one 

other aspect that's been Involved. We've been monitoring, and
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K018YE: (Continued) so has EPA, the residues of PCBs in

human breast milk. There has been some research with which I'm 

not completely comfortable that would seem to indicate the expected, 

that fetus and weening 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 Is drawing a bright line In a spectrum of grays and making 

a value judgment as to whether there Is enough protection for 

the coming decade from the 5 part per million level versus bringing 

tt down. The decision was to try to bring It down and 2 as the 

bright’line was drawn. Now It's Impossible to give you lucid 

explanations why It Isn't l*i» why it Isn't 3, It's ultimately 

a value Judgment.

KLUCK: My question was not relative to the lumber chosen 

but to the tests and results which have related to that number 

at this point. The other half of my question deals with the 

assumption that at one point in the ball game 2 ppm will be the 

mlnlawm. In the past of the various f-esh water species that 

have been tested In the Housatonlc watershed, pretty much every 

species has shown Itself at or above the 2 ppm. Striped bass 

that have been previously tested have Just been marginally below 

2 ppm. I want to know what effect this 2 ppm will have on health 

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

Housatonlc watershed and the Sound.

SAROINAS: As Dr. Kolbye mentioned earlier, the Food and

Drug Administration is primarily concerned with Interstate transport 

of these materials and I guess what you're really asking Is for 

an Intrastate consideration of these materials.

• LEWIS: I think so far we've been fairly consistent with

the old standard of S parts per million and I don't anticipate 

any change just because the standard changes to 2 parts per million.

Or. Kolbye pointed out correctly that the FDA is looking primarily 

at Interstate. They're also looking primarily at commercial operation: 

In the Housatonlc 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. I think 

the promulgation of a standard is 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 we're anticipating doing with the 2 parts per million standard 

Is simply considering the areas of the river that we post. We H

also art considering warning about salt water fish consumption I

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

---------------------------IT
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LEUIS: (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 public to the best of our knowledge, what 

risk they're taking. We're not In any way restricting them, or 

forcing any prohibition on fishing. Our main goal Is to put whatever 

risk may be Involved in context with other risks we're exposed 

to. Now, there's one other area that you sort of touched on and 

It's really within DEP's responsibility rather than ours, and 

that Is the question of whether It's going to be state policy 

to stock the Housatonlc River with trout. That's quite a different 

question. ! don't see how our health policy has any effect on 

that whatever since presumably the stocking of trout has nothing 

to do with treating the river as a food source. It has to do 

with sports fishing. And again, I think the question of sports 

fishing versus eating 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. I think 

they're not necessarily related.

SAROINAS: Our next panelist Is Dr. Armond Oppenhelmer. - 

Dr. Oppenhelmer Is the Conservation Chairman of the Housatonlc 

Aucubon Society, Is a Professor at Columbia University, and a 

Fellow of the American Association for the Advancement of Science. 

Or. Oppenhelmer is also a member of our PCD Citizens Watchdog
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SARDINAS: (Continued) Committee. And he's from Lakeville,

Connecticut. Or. Oppenheimer.

OPPENHEIMER: In view of the fact that the PCBs are found

all over this planet in the polar regions and every lake and every 

stream in our country and in, certainly in the northern hemisphere, 

and since the question of the carcinogenic, mutagenic, reproductive 

damage and other toxic effects of PCBs with their contaminant, 

dlbenzofural, are paramount to a national health policy program.

And since the additive affects of PCBs together with other environment! 

toxins are of paramount importance in consideration of the PCB

I
 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 they 

contaminate our vegetable, fruit products. I'd like to address

I
 a question to Or. Heisburger. Namely, since Aroclor 1354 is only 

one of a number of PCB compounds, and since the additive effects 

of PCBs and many other environmental toxins are not taken into 

account in this research, how conclusive is this experiment, and 

can we take any comfort in the negative findings?

UEISBURGER: I would say that we cannot take any comfort 

in the negative findings because we know from many animal experiments 

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 0 to 1002 tumor Incidence.

So I would agree that we cannot take comfort from this negative 

study. We don't know. In fact there is 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 wa: the question

of the accumulation of PCBs over a lifetime, and their Interaction 

with other environmental toxins, as a very ImporUnt consideration 

In assessing the pathological threat to human health.

WEISBURGER: Unfortunately, there has not been enough laboratory 

experiments to make any statements. It takes a great deal of 

time and effort to do a single study. And to do this properly 

one must have to test a PCS with many other environmental chemicals 

and that just has not been done.

SAROINAS: Dr. Kolbye, I think you wanted to make a statement.

KOLBTE: 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 mixed function oxidase enzymes. It's of interest
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KOLBYE: (Continued) though, that there are many naturally .

occurring substances in our diet that have similar properties.

When we review the PCB toxicity and evaluate the various data 

in terms of arriving at some decision with respect to a recomtended 

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 political to 

sey 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 carcinoget 

the greater 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. - —

SAR01NAS: Thank you. Or. Kolbye. .

SAROIHAS: Or. Brown.

BROWN: Yes. There has been a little work reported in the 

literature on the supplemental effects of PCBs with some environmental 

carcinogens. And the results are rather peculiar. In the case 

of, Is worked on by the Japanese, In the case of polycyclic aromatic 

hydrocarbons it has been found that simultaneous administration : 

of PCB decreased the incidence of tumors produced by the other

1

II
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BROWN: (Continued) carcinogen. There is one of the chlorinated 

pesticides in which this effect was not observed. I don't remember 

which one I think it was heptachlos.

SAR01NAS: 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 It's going to simply change the metabolism of everything 

in your bcdy.

SARDINAS: Sure. Tiank you, Or. Brown.

OPPENHEIMER: Would Dr. Brown suggest that we take a small 

capsule of PCBs with our vitamins? In as much as PCS contamination 

poses a national health problem, and since scientific and professional 

groups in many areas are engaged in research and technology aimed 

at finding solutions to the many problems related to PCBs, would 

It not be a great saving In time and money, and avoid duplication 

If the EPA set up a central office to collect, digest, evaluate, 

and promptly distribute information to the proper departments 

of the several states. As I say, this is not a debatable question.

It is offered more as a suggestion.
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SAROINASc Thank you. Or. Oppenheimer. Old 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 environmental science are rates, routes and reservoir 

Better trace the flow of the pollutant. EPA as a whole has been 

very uninterested in these questions. The people who have studied 

P(B transport around the environment, and have done the most impresslvi 

jobs have been other state and regional groups, particularly in 

Michigan, Wisconsin, southern California, Chesapeake Bay area.

Ian Nesbit of the Massachusetts Audubon Society has been very 

much concerned with the global flow. This is because in most 

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

a specific pond, river or lake, It is a local problem.

SARDINAS: Thank you. Dr. Brown. Ue have with us substituting 

for Mr. Melvin Sehnetdermeyer, Tom Turick, of the Department of 

Environmental Protection here at the State of Connecticut. Tom?

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

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

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

exposure, number two, the consumption of contaminated fish; and H

11
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TURICK: (Continued) number 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 

I heard him correctly, today stated that the, the risks from occupatioi 

exposure to PCB could be as nuch as 100 times grSater than the 

risk from consuming fish that have low levels of PC8 in their 

tissues. I'm wondering what the panel's thoughts are on occupational 

risks as related to fish consumption risks. And would it be true 

then that, if there is to be a break through as far as cancer 

risks from PCB, would it not ccme about through research into 

occupational exposures versus recreational fishermen research?

Wl

BROUN: Ue think so. And there are some good model systems 

available in several populations of capacitor workers, both in 

the United States and Japan. These people were very heavily exposed 

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

in 1977. And there are a number of studies of such populations 

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

continuing. .

SARDINAS: Dr. Heisburger?

WE1S8URGER: It's usually thought that a period of 20 to '

30 years of human exposure is equivalent to the type of experiment

i
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UEISBURGcR: (Continued) we do in rats, and therefore

itm eWVMMmmumt

SARDINAS: Old you want to comment on tnat Or. Douglas?

DOUGLAS: Yes, just to say that DriMMgflMfrfr’in/ the group I!

ir; New York have done some fairly nice work in looking at people 

occupationally exposed for periods of longer than IS years. TflMB**'

fea»*4«W41«fOTmw«imartjMtt«idmaieaeefartMal(t>t*a*wt**W4MMiM*b 

s|jpd*»inl rmm'r-

SARDINAS: Tom?

TURICK: My next question. I'm wondering do we know enough

about low level exposure through consumption of fish to move towards, 

as far as our fish wsrnings on the Housatonlc, a warning system, 

that for instance, Canada has employed. Canada's warning system 

Is a very specific one, which recommends against eat.ing certain 

size fish, and type of fish In certain areas of the river. Their 

system contains such parameters as the portion of fish per week . 

that could be consumed. And also, 1 believe. It brings in the
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TURICK: (Continued) population as a parameter. It warns

specifically to certain segments of the population, such as pregnant 

women, and children. I'm wondering do we know enougrt about low 

level exposure through fish consumption that Connecticut 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 have faced 

this problem and have recomnendatlons that In some Instances appear 

right on the fishing license. I would reccraiend that this approach 

be considered by the State of Connecticut. It's really a matter 

for your own review and recommendations as to which warnings you 

think are most appropriate, or which cautions or reconmendatlons. 

Just as an example, I think some of the authorities in the United

•

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.

SARDINAS: Tom? ' •

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

reason to suspect that we have any type of problem with PCSs in

--------------------------—------------------------------------------------------------------------------------------ n--------------

HONS 010772



TURICK: (Continued) drinking water In the Housatonlc River

basin. However, In New York, If my Information Is correct, eo»* 

muni ties do utilize the water from the Hudson River. They have 

been flndlnu (believe up to 3 parts per billion In the drinking 

water supply. They will spend millions of dollars for treatment 

plants to try to reduce that level to 1.5 parts per billion.

I'm wondering what Is known about the health effects of drinking 

water contaminated with PCS In the range of 1 to say, 5 parts 

per billion?

KOIBYE: I don’t think there are any data at that low level. y

And one only can make projections. . R

SARD IHAS: Thank you. Is Or. John N. lewis who's our next P

panelist, is the Chief of the Bureau of Health Promotion and I

Disease Prevention for the Connecticut State Department of Health 

Services. He Is also our state epidemiologist. And I'll ask I

Dr. Lewis for his questions at this time. |

LEWIS: Thank you, Tony. I basically have more coiments. 

than questions, and they're mainly directed at Dr. Brown's talk.

First of all It's been the State Department of Health's policy 

is regards PCS exposure In Connecticut to', in agreement with 

Or. Brown's cocments about the relatively low toxicity and the

N
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LEWIS: (Continued) relatively low risk to the general population, 

to deemphasize the toxicity of PCBs. In fact. In Connecticut,

I think in terms of overall risks to humans,

fact,

we are ortly concerned in 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 animal data to human data, and in fact. Dr. Brown said there 
1

was no evidence of cancer In monkeys or man, related to PCBs.

I 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 would be a good species to use theoretically, 

are not available for the type of experiments that were described 

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

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

So we have :o rely on the rat experiments. However, in addition 

to that, I believe there is some data In man, albeit not laboratory 

data, but rather epidemiologic data, that does suggest cancer 

and liver damage In humans. And this Includes, first of all, 

extensive data of elevation of liver enzymes in people exposed 

both In this country and in Japan to PCBs. And second, seme

I
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LEWIS: (Continued) evidence, fairly weak, of an excess of

cancer among

this Is 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 epidemologlcal 

data In the literature that suggests that It's not cancer causing 

In humans, so It's really, 1 think, just left In the unanswered 

category. And that's exactly the reason that we feel It's Important 

to warn people about 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 

like people In Connecticut, everyone in Connecticut eating a half 

a pound a day for a year of trout from the Housatonlc, obviously 

not a situation that's likely to occur. But at least It gave 

us a standard of comparison, and one of the comparisons we came 

up with Is that people eating that much fish In Connecticut would 

produce In our estimate, granted a crude estimate,'

wm

■naMHMRpnPWRMPIII!l*Now, that's

a vary small part of the deaths In Connecticut, drowning. We 

would estimate further that If people eat less fish the risks 

would be less than that of drowning. We're going to be making 

more estimates like this In the future to put the various substances 

that are not known to cause cancer In conte<t. This, for example.
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LEWIS: (Continued) is

It's a very low risk compered to the risk ’

of working 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 is a very small risk. It is 

a real risk, however, and 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 from the 

Housatonic River. Some comments were made about fishing, and 

If you listened at what everybody says about PC8s, you would want 

to give up fishing. I 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 certainly have 

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

Some things have been said about standards. It's my understanding 

as regards standards, that standards are based primarily on toxicity 

other than cancer. I think we haven't heard any disagreement 

with 'the concept that with a cancer causing substance, even a 

very small exposure might confer a small risk. And it's for this 

reason that we are warning about all fish that have PC8 In them, 

without real regard for the standard, because we think there is 

some risk at any level of PCS consumption. Until we know foe

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

I
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LEWIS: (Continued) kind of warning. My comments are mainly

directed as criticisms of Or. Brown's speech, and perhaps you'd 

like to conment. ....

BROWN: Yes. On this first point, I don't think we are in

as much a disagreement as it might sound. I said that in rats 

or mice the primary target of attack by the toxic forms of PCBs 

and the dibenzofurans and dioxins, appears to be the liver. And 

the characteristic syndrome produced by all of these agents is 

a progression, as Or. Weisburger has Indicated, starting out with 

enzyme induction, hypertrophy, adenofibrosis, and eventually hepatocellular 

carcinoma. This entire progression, culminating in 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 

workers who were exposed to a large number of agents at Atlantfc- 

Richfield, and eventually developed melanomas. The identification 

of the agent I think is Still ambiguous, and certainly melanomas 

have not been associated with PCB exposures in any other case.

With respect to the industrial workers who have had heavy PC8 

exposures for many years, the existing studies 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 gross effects, but the high qual-ity 

matched cohort pair of study required to find out whether there
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BROUN: (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. I certainly would have no Idea what 

the toxicological quality of that particular PCB Is. I think 

any health authority would have to act In a conservative manner

until that determination had been made.
•

SARDIHAS: Or. UelsburgerT

' WEISBURGER: I'd just like to ask Or. Lewis about these melanomas 

In the refinery workers, if he could tell me, 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 about three years ago. I never saw any follow up material 

on It. J

WEISBURSER: Because melanoma Is also associated with excessive 

exposure to sunlight. And If they worked in a southern location, . 

and were outside all day, this would also be a factor to be considered.

I
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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 re, you're right. I'll withdraw my comnent.

LEWIS: My further memory of it was that it involved more

than just melanoma, namely leukemia. But again, it was a very 

crude study and I'm Just trying to point out that the really 

elegant'studies that could demonstrate this epidemiologically 

Just haven't been done. Nobody's going to hang their hat solidly 

on a slight excess cancer in some refinery 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. ‘

SARD1NAS: Or. Douglas, you had a comment? __

DOUGLAS: Yes, I'd like to clarify one thing, with regard 

to the liver damage and the number of comments about the Induction 

of liver enzymes. I Just want to make it clear that it is a rather 

general phenomenon, and not something specifically associated
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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 animals in any way and Is 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 PCBs does produce liver 

enzymes! I'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. Dr. Kolbye, you had a 

coraient earlier.

KOLBYE: I believe that it might be helpful to phrase estimates

of risk as maximum theoretical risks from linear extrapolation.

In other words, it's a very conservative approach, and probably,

I 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 

dibenzofurans, and how that may In fact be the more Important 

toxic principle. We've been assuming that consumption of pure 

PCBs would not produce exposure to dibenzofurans. On the other 

band, there's the possibility that the PCBs, pure PCBs may be 

metabolized as dibenzofurans. I wonder if Dr. Weisburger could 

comment on whether humans may actually metabolize to the other 

substances, or whether jther species such as fish, might do that?

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

been proven.

SARDINAS: Dr. Kollye? _

KOLBYE: The Information available to me. If I'm recalling 

it correctly. Is that while with certain isomers you may get an 

epoxide formation of a PCB which may have electrophilic properties, 

and nay be associated with a possible carcinogenicity. That the 

human metabolism of a PCB to a dibenzofuran would be rather unlikely, 

although theoretically possible, it would be unlikely.

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

from the audience.
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MAIISH: Hy name is Steven Mali h. I'm section chief of 

the Toxic Hazardous Section of the S ate Department of Health 

Services. The question I have is directed to Dr. Weisburger.

I've heard epidemiological evidence and toxicological evidence, 

but I'm still not quits 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. Moreover, the toxicological 

test laboratories have recently come under fire because of shody 

testing procedures. Therefore, do we have any conclusive proof 

that pure PCBs or at least PCBs that impurities have been characterized 

do cause cancer in ar.lmals? Obviously we do not have any epidemiology 

data to this effect rignt now.

SARD III AS: Or. Vlelsburger?

VEtSBURGcR: Vie nave not done any tests on a pure PC8, containing 

only PCB and none of the Impurities, or a PCB which has been definitive p 

characterized. I would like to comment, however, on the remark 

you made about the quality of the work and the toxicology and 

the pathology and so forth. All the tests which were done were 

performed under NCI contracts. If a report Is published ft's 

a sign that the pathology has been reviewed by both NCI and outside 

pathologists. The statistics such as for the animsl handling

H
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WEIS8URGER: (Continued) and all that, have been reviewed

and we have fairly good assurance that the work is of good quality. 

In other words, once a repoht appears it's very definitive.

MAtlSH: 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. Dr. Malish.

HOR1IBECKER: My name is Joyce Hornbecker, I'm chairman of 

the Conference of Lake Authorities, vice chairman of the Lake 

Zoar Authority. I'm from Southbury, Connecticut. I would like 

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 

In my area don't throw the fish back. I'm talking about ethnic

groups that live in Southbury and In the area. People eat the
.

fish for two reasons; it's a free meal, and for the ethnic groups 

In particular, fish is a very large portion of the diet. I'm 

very concerned about these people who are eating high concentrations 

of fish. When a black man from Waterbury, for Instance, catches 

a fish, he doesn't know whether the concentration is 2 parts or 

20 parts per million. The testing that the Lake Zoar Authority 

did initially indicated that some of our fish were 20, 22 parts
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HORNBECr.ER: (Continued) per million. So we're talking about

a variable. Also, the people who come to Lake Zoar and Lake Lllllnonahi 

to fish are people from 'Jaterbury, front Hew Haven. A lot of them 

are black people. The only reason I'm making a point of this 

is that they eat the bottom feeders, such as bullheads. These ' 

people have the higher concentrations of PC8. I would like to 

see emphasis put on ways to cook fish that might reduce the toxic 

effects. Is it true that it tends to settle in the skin? If 

they remove the skin would they be less apt to become contaminated 

or not contaminated as highly? Is PC8 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, is there less 

contamination? I would like to request that this kind of information 

be made available to these people. Thank you.

SARDINAS: Or. Kolbye7

-37-

KOIBYE: I'd just like to mention that if, if one filets 

a fish, takes off the skin and broils it in such a way so that 

the drippings move away from the flesh of the fish, you can reduce 

your PCS Intake considerably.

SARDINAS: Thank you. Or. Kolbye. Next.

T
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BANDOLIN: My nine Is Larry Bandolln, I'm a fisheries biologist 

at the State of Connecticut, Department of Environmental Protection. 

I 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 every fisherman gets when he gets 

a license, they have stated, and I am paraphrasing 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 frem the Housatonic River in Connecticut, both from 

the Massachusetts border right down to the lower sections of the 

river. These fish have not been analyzed yet for PCBs. Would 

It be wise to analyze these fish for both FCBs and dibenzofurens?

SARD1NAS: Or. Kolbye?

K0L8YE: Just simply to mention that dlbenzofuran analysis 

Is tricky. And the analytical sensitivity is not what It should 

be. And It's a tough method as I'm sure you may well be aware. 

Earlier 1 mentioned that I would be Interested in somebody looking 

at fish liver, because I suspected It may be concentrated‘there.
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K0L8YE: (Continued) I think it would be worth doing.

BAHDOLIH: The fish have been cleaned and are now fillets,

some with skin on, some with skin off, depending 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 

fflets where you know they came from a high PCB fish, and try 

It on one or two and see wiat you find.

BANDOLIN: Thank you.

SARDIMAS: Are there <ny other questions from the audience?

COLVIN: My name is Frank Colvin, I represent the Bristol 

Fish and Game Club. We have approximately 325 members. I'm a 

member of the PCB Watchdog Ccomittee, and also a member and a 

cemnissioner of the Bristol Water Department. My question Is 

a question that has been asked me many times from some of our 

members who fish the Housatonlc 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 within 

a week and feel free that he's not eating a fish with PCB content?

- ' ----------- 111.......— . 11 ' .1
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KLUCK: New York State a year or two ago ran a test and showed 

within two or three weeks they were approaching their maximums.

If I'm not mistaken.

BROWN: Yes, I'd emphasize that fish pick up PC3s mainly

through the gills, partly through feeding, in studies that have 

been done in the past, they reach an equilibrium level within 

about 30 days. However, the total PCS content will vary with 

the fat content of the fish. And as the fish gets older and the 

fat content gets higher, the total PCS will be higher.

COLVIN: Thank you very much. •

SARDINAS: Are there any other questions from the audience? 

back and forth.

FOSTER: My name is Joanne Foster, and I'm a lay person with

the Southington Citizens Action Group. Recently we have discovered 

that we had had contaminated public water supply. This Is my. 

first exposure with the PCS Incidence. I'm a little confused 

as to the purpose of the meeting here today. Is it to clarify 

If there is a potential danger with the consumption of PC3s?

Or, Is there not enough evidence to warrant that kind of a warning?

IT
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• FOSTER: (Continued) l'n getting the Impression that it's

almost a choose your poison attitude. But if that's the case.

1 would like to be informec and to have the right to choose my 

poison, whether it be cigarettes, my water, or what it is. Is 

that the basic issue here today?

SAROIKAS: The purpose of today’s meeting was to discuss 

the public health issues, end the health effects of PCBs and to 

help the State of Connecticut make determinations regarding, 

informing the public and ar.y continued action that we may take 

in the future. We're looking really to get as much Informed, 

scientific 'nformation frer national experts regarding PCBs and 

their health effects as possible.

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

decision?

SAROINAS: Absolutely, well, of course, we've made a decision 

already, and we have been trying to educate the public with regard 

to the Information and data that we have currently. The purpose 

of today's meeting ts to get sexe national opinions from experts 

regarding PCBs as a potential health problem so that we can make 

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

the public. '
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FOSTER: Okay, thank ye:.

SARDINAS: John?

LEWIS: I'd tike to just add to that a comment a small note

about the study already going on in Connecticut, because I don't 

think it was mentioned specificatly today. In addition to keeping 

an eye on what's happening nationally and in the world, from the 

point of view of opinions and data on PCB, we're doing a very 

specific study in Connecticut comparing people who are eating 

fish from the Housatcnic River with the control groups who are 

not eating fish from the Housatonic River. We are evaluating 

what levels of PCB they may have in their bodies, and whether 

there's any evidence of specific physiological effects, or even 

disease effects from this exposure. So, although that's not apt 

to show anything very dramatic, because of the relatively lew 

exposures in Connecticut, at least it may have some specific value 

to people In Connecticut.

DIXON: I hope that most of you have seen this bulletin,

"PCBs and the Housatonic River," prepared by the Department of 

Environmental Protection, with seme assistance from the Watchdog 

Committee. There are two statements I think should be read with
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DIXON: (continued) caution — that PCBs are known to cause

cancer in laboratory animals. As I hear Dr. Weisburger, I don’t 

think she said that. The next statement, should I eat fish from 

the Housatonic? No. The State Department of Health Services 

reeonuends that fish frcm the Housatonic not be eaten. I hope 

they aren't saying that.

SARDINAS: This is Randy Most. Randy is an epidemiologist 

with 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 like to point out although Dr. Weisburger's

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

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

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

using various types of PC3s on"rats, guinea pigr, mice, and a 

number of other studies that have been done that have definitely 

showed that this chemical produces cancer in animals, how, I'm 

not stating which studies are good or bad, or making any value 

judgments, but the conraent that Dr. Dixon Just made about that 

statement 1$ based on other studies that have been done and not
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MOST: (Continued) Dr. Weisburger.

SARD1NAS: Okay. State your name, please, who you represent.

• SALCIUS: John Salcius I'm a sanitarian from the Manchester

Health Department. My question is is there a reversible process 

in the body once you eat the i.e., PCBs, does the body rid of 

itt Or is it a culminative thing where you eat a little bit and

it just keeps accumulating?
•

SARD INAS: Or. Kolbye?

KOLBYE: It has a long biological half-life. And the biological

half-life Increases with the increasing degree of chlorination.

You're talking about years. There is some depletion. There is 

some metabolism. What will happen is that some of the isomers 

will dechlorinate, and you'll get lower chlorinated isomers emerging 

and the lower the chlorination, the more quick the excretion from 

the mammalian body. But I wouldn't want to leave you with the 

impression that it's quick. You're talking about a long biological 

half-life generally speaking.

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

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

the small amount over a long period of time? I guess it would.

KOIBYE: Well, there are several implications to the statement 

that you Just made. In terms of the residue level that you experience 

and the distribution in your body, they're likely to be different, 

a pulse exposure as compared to a low level exposure. They're 

not mathematically equivalent in terms of the absorption and the 

distribution and the compartments of the body which will have 

the residues; toxicity-wise the implications would be different.

I hope that answers your question.

BROWN: I'd like to comment on that, because in the older

literature, where people were exposed to contaminated PCBs there 

Is data on what happened to them. For these people who got relatively 

low level exposures, going on chronically, generally after some 

months the chloracne syndrome came on. They developed facial 

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

When the exposure was removed, the symptoms generally disappeared

over a period of months. I would anticipate that if you were

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

SARDIHAS: Dr. Kolbye?
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KOIBYE: I'd just like to emphasize for the record, I believe

Or, Brown is referring to the Yusho patients in Japan,

BROWN: Ho, I am referring primarily to the American cases

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

KOI.BYE: I see. I 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.

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

and have reviewed the literature, would you like to comment on 

that? •

DOUGLAS: I'll 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. .

SAROIHAS: Thank you.
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SALCIUS: My final question. Is it through eating that you, 

you become exposed to PC3 or can you contract it through breathing 

and contact?

SAROUIAS: Dr. Kolbye?

KOLBYE: You can be exposed to it in a variety of ways theoretical 1 

But the main human exposure in the United States comes from ingestion 

of food, primarily fish.

SALCIUS: Okay.

BLACK: I'm J. Stanley Black, I'm from New Haven. I’m an

environmental sociologist with Yale University. I'm specifically 

referring to a number of comments both by the National panel and 

the State panel related to the quality of the various studies 

that have been done, both laboratory and epidemiological studies.

There seems to be a fair agreement that truly elegant studies 

have in general not been done. There have been few or no primate 

studies and sophisticated cildemiological studies have not in 

general been done. Apparently seme of the laboratory studies 

have not been of the kind of quality and size to be really definitive.

I'm not certain whether anyone made the point as to whether or

not there have been studies of metabolism of PCB in humans. But I
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BLACK: (Continued) In ganeral, I'd like to ask whether,

we can expect a continuation of the basing of public policy on 

research which apparently there is seme agreement, is lacking 

in definitive results.

SARDIMAS: Want to start. Dr. Kolbye?
l

KOLBYE: Yes, I don't think I would accept in my own mind 

« characterization that the available scientific evidence is tainted 

or grossly inadequate. If cne has in mind one particular cosmercial 

laboratory, there were some studies conducted in days earlier, 

connected with FCSs where the reliability of that particular laboratory 

has been questioned. That's one issue. But In terms of the other 

data available from a variety of laboratories, I would say that 

the data that are available are reliable and are untainted. Then 

the question evolves, what additional 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 

dlbenzofurans. From the epidemiological viewpoint, there is a 

study in part financed by FDA of sport fishing people in the state 

of Michigan. The study Is attempting to get some idea of what 

their exposure is and to monitor to a degree that population over 

a longer period of time. Now the Michigan situation got further
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KOIBYE: (Continued) clouded because of the polybrominatedbyfenyl

incident. Anybody who would like further Information on the Michigan 

study could contact the Michigan state health department.

WE1SBUKGER: I would like to make a comment too. The bioassay

program of the National Cancer 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 except In special 

cases, that's why we tested a comrerical available aroclor with 

the resultant impurities. But the results show there's something 

there and it does give an indication that perhaps further stucies 

should be done.

SARDINAS: Or. Douglas and then Or. Lewis. '

BLACK: Excuse me, I'd like to respond to that. I was not 

by any means complaining that a commercial preparation had been 

used as the test subject. It just seems to me that that's the 

only logical thing to do, since that's what humans will be exposed 

to. ,

SARDINAS: Dr. Oouglas? .

i

OOUGLAS: Unfortunately that's not often the logical thing
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DOUGLAS: (Continued) to do as a scientist. As a scientist,

we try to control as many of the variables as possible. And that ' 

necessarily means that our results do not always conform to the 

environrantal types of exposure. I think that is the reason we 

express reservations about tie scientific results, not because 

of the conduct of the experiments themselves, but because we are 

not sure how to interpret those experiments in the real world.

That is a difficulty which we, as toxicologists, 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 result of weighing a variety of 

situations. I do want to say also that one of the areas where 

one can get considerable information about toxicology in man is 

occupational exposures. Or. Fishbein and his group. Or. Selikoff' 

and others in New York have ocne a number of excellent epidemiological 

studies of people who were exposed jn Michigan, forexample, in 

some capacitor factories. I reiterate 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 art very significant. >

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

Dr. Brown suggested earlier that these studies relate to exposure '

- ------------------ ------------- ■ - _____________ I
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BLACK: (Continued) to the very pure'PCBs as might have been

the exposures In occupational cases. What I was given to understand 

from his earlier cement was that the, the actual environmental 

contaminants in say, the Hudson River, for example, were much, 

were likely to be much less pure PCS contaminant.

SARD III AS: I'm going to let Dr. Lewis respond first.

, LEWIS: Yes, your original question related to public policy, 

and Implied that public policy decisions should await more definitive 

answers.' In this sense I would think that here at the State Health 

Department at least, we don't get into public policy at all because 

we really function more as a conduit of information then we do 

of setting policy. At least in this kind of area. I think in 

almost 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 incomplete information.

Our role Is not to forbid people or place harsh restrictions on 

what happers 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.

BROWS: I would like to consent on the quality of the scientific
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BROWN: (Continued) data available. As I said, this Is an

area In which there Is an enormous amount of Information available. 

There are really hundreds of papers out there. Obviously they 

run the complete spectrum of quality from outstanding to pretty 

dubious. It's also true that the questions that the Investigators 

had In mind when they did the study are not oecessarlly the same 

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

he reads It. This is why I think It's quite Important to go back 

to the original literature to find out what It said, and to compare 

observations 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 PC8 effects on monkeys, for example, successive reports 

out of the same group showed levels of 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 any review of the literature has to focus on.

MAUSH: Steven Malish, Department of Health Services. What

Is the half-life of PCB In man? And If in fact it has a long 

half-life, 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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KOIBYE: (Continued) time-wise to your question, because

one would have to In order to be accurate, specify what degree 

of chlorination you're talking about. Oepending uoon 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 likelihood that you will be accumulating 

some of the residues in your body fat. The less that you're exposed 

to, the less likely. Whatever you are exposed to, and you do 

accumulate in your body fat, you will likely have there for a 

period of years. .

HALISH: Thank you. '

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

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

data. In the case of capacitor workers. It looks as though the 

half-life, of the lower, less highly chlorinated PCBs Is probably 

of the order of two to four months. The data's very fuzzy still, 

but the half life Is certainly longer than It Is in rats. The 

higher PCBs, as Or. Kolbye Indicated, are quite persistent. This 

Is not true for the people who have so-called Yusho disease, where 

they get PCB plus PCOF. Those people clean out thalr PCBs very 

rapidly, and the studies on Yusho victims show low levels of PC8s,
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BROWN: (Continued) presumably du' to the induction of mixed ,

function aromatic hydrorylates enzymes.

SARD INAS: Or. Kolybe?

KOLBYE: I'd like to ask if researchers have also taken a

look at the persistence of the residues of quaterphenyls, over 

time, because I bet you those things really hang In there, In 

the Japanese people, and are complicating the entire picture to

a degree.

BROWN: As far as I know, the cr.'.y data on quaterphenyls 

cone out of your laboratory.

SAROINAS: Next question, please.

• 60LAS: My name Is Kathleen Solas, I'm a National Science 

Foundation, Public Service ScisnceResIdent, working on hazardous 

waste management for the League of Women Voters of Connecticut.

My question concerns the waste management of FCBs. One thing 

that I did learn this morning, definitely, is that we may be more 

concerned with the contaminant PCDfs, and not so much PCBs. I 

would expect that waste substances would be contaminated more 

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

IF
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GOIAS: (Continued) I think I heard this morning that 1t‘s

heat Induced. I believe that the use of the PCBs Is as an Insulator, 

and therefore, subject to heat. I wonder If studies on disposal 

technologies, concur with the EPA in their estimation that PCS 

waste should undergo high incineration as a disposal mechanism.

BROWN: The procedure recommended by EPA for PCS disposal 

is high temperature incineration. This is at much higher temperatures 

than we're talking about, say, 2200 Fahrenheit, which is intended 

to guarantee absolute removal. This is currently recommended 

for PCB mixtures containing more than 50 parts per million of 

PCBs. EPA is 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

FLEMING: John Fleering, Watchdog Coosittee. f \ have a question

to particularly Or. Douglas, Dr. Kolbye and Dr. Weisburaer. 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 seme 

acquaintance with our work In the Health Department on blood sampling? 

and fish sampling at PC8 levels found in the Hcusatonic River.

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

we ought to know beyor.d what we do know. Cr. Douglas even pointed

with dibenaofurans and very toxic to deal with.
!!
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FLEHING: (Continued) cut one of the fallicles, really, of

the scientific approach of trying to control things too carefully. 

Maybe somehow or other we ought to learn to work with more variables 

Anyhow, my question is this, what areas of research do you think 

might be fruitful areas to explore toward the end of having a 

better understanding of the effects of FC3 on public health and 

nature at levels found in the Housatonic River?

E1

. WEIS3URGER: Well, we could start with the simple experiment 

and feed animals low levels of FCBs. You could feed animals PCBs 

at 5 parts per million, see what effects there are compared with 

controls. That would be at least the foundation of, cr at least 

part of the answer to the question.

' SAROINAS: Dr. Oouglas?

OOUGLAS: In one sense the approach you request is somewhat

alien to me. You are asking me to go on a fishing expedition 

and again, as a scientist, one often sees a problem and then 

starts to ask questions abou: It, from a health point of view, 

for example. If I had to choose any particular area in which 

work, should be done, which would provide more Information about 

the toxicity of PC3s to man, I think my interests would still 

be In the occupational environment, wli.re there are high levels

I «
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DOUGLAS: (Continued) of exposure for long periods of time. ,

If there's going to be any evidence of resctlons to PCBs, I believe 

that It's in that type of situation that we're going to see It.

In terns of examining it's effects on the environment, that's 

a very complicated problem, because one, as the EPA has to face 

In Its toxic substances control act, we don't have to only worry 

about health effects, we have to worry about Its effects on birds 

and plants and so on. There Is some Information on that in regard 

to £C3s. Its effects in food chains may be a rather Interesting 

area to examine.

SARDIHAS: Dr. Kolbye.

KOLBYE: From the health viewpoint there Is a fair amount 

of ongoing research In a variety of centers. And while the data 

•ay not have been published, I think there's new knowledge coming 

dawn the road which will be helpful to us. All the evidence that 

I've seen. If we're talking about PC3s per se. Is pretty consistent 

with a conclusion that we ought to try to minimize human exposure. 

Howsoever, It Is not a highly toxic compound, you know, as compoundsy 

go. That doesn't mean It's a compound that I'd like, or compound 

that I'd recommend to you. With ressect to the dlbenzofurans, 

we're up several orders of magnitude now, of Increased toxicity .

If we're talking about certain Isomers. And those are ones that
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ICOIBYE: (Continued) I think seme additional research Is '

needed on, with respect to animal studies. For example, I'm aware 

of a ongoing or at least a recent study, that deals with monkeys 

being exposed to dlbenzofurans. Interestingly enough although 

I’ve not reviewed the data carefully yet, there is a suggestion 

that some of the effects of the dibenzofurans may be reversible 

as compared to the dibenzodloxln effects which were of a much 

more permanent nature. I'd like to close with a statement that 

one Hopefully will not get the Impression that because an action 

leve' is at 5 or 2 parts per million that a human Is getting exposed 

to the same dosage that a rat would get exposed to if that rat 

were eating 2 parts per million in Its total diet. The rat would 

be getting a far higher, more intensive exposure. The human exposure 

anticipated ettner at S or at 2 parts per million in fish is a 

far less of an exposure. .

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

to me.

SAROINAS: Well, seeing no further questions. I'd like to , 

conclude this by, first of all thanking representative Moffett's 

office for participating with the State Health Department In conducting 

this information seminar. Secondly, by thanking the panel and • 

particularly the National experts. Dr. Kolybe, Dr, Douglas, Or. Weisburiar,
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SAROINAS: (Continued) and Dr. Brown, for giving of their

time, end a portion of their rather busy schedule. Finally, I

thank also the audience who appeared today with concerns; 1 hope

we all have been able to gleen sate new information about PCBs.

I thank all of you and this meeting is concluded.

I
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