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MR.

MS.

. JOHN BUCKLEY (Environmental

“

LN
Protection
Agency, Washington, D.C.}: 1'd like to call to order
the evening.session which is our General Session.
There are some papers to be presented tonight that
are tachqica! papers appropriate to other parts of
the sessiofi but which just didn‘t fit'in. In the rest of
the sessions we've tried to avoid people expressing
their opinions. So with that, 1'd tike to turn it over
to our Chairman for the evening, Chris Timm, who
is the Director of the Surveillance and Analysis
Division for EPA here in Chicago.

CHRISTOPHER TIMM (Environmental Protection
Agency, Chicago, lllinois}: Thank you, John. | have
at the present time 26 registered speakers. There
won‘t be any discussion during this session.

-1d like fo start off by introducing the groups
that have been most directly impacted by PCB’s in
the environment, at least as far as theit livelihoods.
They are the real reason we have conferences like
this. We have a group of commercial fishermen,
commercial as far as both the market and as far as
recreational aspects in the charter fishing, who are
here from Lake Michigan and some of the surround-
ing areas. | will lead off with them. I'll mix it up
after that with technical presentations, industrial
viewpoints, environmental groups, etc.

JEAN HERMES (Spokesperson for Commercial
Fishing Interests, Green Bay, Wisconsin): | would
like you to know that hardships are already being
inflicted on families because of the PCB poisoning
of our waters. We are fourth-generation commercial
fishermen out of Green Bay. We have four children
and have had our livelihood taken away because of
high levels of PCB's in the Green Bay waters.

On the last part of July of this year, the FDA
shut down our business when fish tested from our
nets measured 54 ppm of PCB's. Overnight we’ve
fost a business it's taken 15 years 1o build.

As PCB’s are almost indestructible, any further
discharge, no matter how small, would only add to
an already insurmountable problem. The milis
dumping PCB'’s into the waters have gotten rich at
sveryone's expense but their own. It is time they
make a few sacrifices. Industries have been allowed
1o pollute and poison the waters long enough. Every
commercial fisherman in Wisconsin will soon face
our situation.
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The commercial fisherman provides the public
with a food that is 75 percent protein. In these days
of food shortages, it is a crime to let this commod-
ity be destroyed. But the commercial fisherman will
not suffer alone. Sportfishing, all water recreation,
and tourist towns are threatened. Even our drinking
water will become, if it is not already, hazardous.
Someone must be held responsible for stopping PCB
discharge into our waters before they are destroyed
beyond repair. Thank you.

GLORIANNE HERMES (Spokesperson for Com-
mercial Fishing [Interests, Green Bay, Wiscon-
sin}: We are from another family with seven chil-
dren that fishes carp commercially from the waters
of Green Bay. We have also lost our livelihood
because of the high levels of PCB in carp taken from
Green Bay waters. Our fish measured up to 57 ppm
when tested by the Agriculture Department and we
were forced to release the 15,000 pounds of carp

. that were in our holding ponds at that time.

The PCB problem so far has been handled back-
wargs. My husband and his brothers were stopped
from fishing carp on Green Bay, while nothing has
been done to stop the sources of PCB's. The fisher-
man who had no part in the PCB pollution has been
inflicted with great hardships after many years of
building his business.

The innocent have been made to pay the price
for the destruction caused by a few industries that
are getting richer everyday and do not want to rein-
vest a small part of their profits into the treatment
of their waste.

We believed that the EPA and DNR were keep-
ing the waters clean and safe, which is supposed to
be their job. How hgs our water been allowed to
become so chemically polluted as to make its fish
inedible even for anima) consumption or even for
use as a fertilizer? Some people have not been doing
their job. For if the industries’ discharges were safe,
5o would the water and fish be safe.

The DNR stilt plans to plant trout and salmon
into the waters although the levels of PCB in these
fish tested out even higher than some of our carp.
Also, they claim that no money is available to com-
pensate commercial fishermen for their losses due 1o
the PCB problem when they still plan on planting
trout and satmon into the polluted water.

It isn‘t going to help to tower the limit of PCB's
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from 5,.me to 2 ppm, as nothing has been
done to stop the dumping of PCB's even at the
5-ppm Ie%el. To lower the limit of PCB's in fish
from 5 ppm to 2 ppm would destroy the fishing
industry all over the United States. The levels of
PCB in all other edible products, such as meat,
would also have to be lowered and sport fishing
would have to be stopped altogether. The fishermen
would have to be compensated for their losses,
which resulted from other parties’ ruthlessness and
carelessness.

Please attack this problem where it started by
stopping all PCB discharges into the water immedi-
ately. Thank you.

MR. GENE LAMBRICH (Spokesperson for Commercial
Fishing Interests, Green Bay, Wisconsin, and
representative of Lambrich Brothers Live Fish
Company): We haul fish from the Hermes Brothers
and 1 think something that a lot of people don‘t
realize is that carp is a good fish. its just not a
scavenger, it’s something that's a necessity. We have
two fishing resorts in St. Louis, Missouri. (t has cost
us roughly over 100 thousand dollars since July of
this year and | think that our load was a sample load
that the Federal Food and Drug Administration
took the samples off of and said they were polluted.

Now if these fish were polluted at the time we
inquired, in February 1975, they did state that
there were PCB’s in the water; why weren’t they
periodically checked and sampled, and if there was
pollution at that time, why wasn't it stopped? We're
just one of a few fish haulers. This goes all over the
United States. For the life of me | can’t figure out
why they cannot do something with the people
putting these pollutions in the waters. Thank you.

LEE WEDDIG {National Fisheries institute, Washington,
D.C.): We're a trade association consisting of 550
companies engaged in the commercial fish and sea-
food business.

This is somewhat of an old refrain here. in the
last several years we've talked about things like DDT
in our waters, which had its toll. After that it was
mercury, and today it's PCB. In each of these situa-
tions, there was a cost to our business, which isa 6
billion dollar industry in the United States. It
represents the livelihood of 140 thousand people
throughout the entire country. In each of these
situations, our industry faces three losses. The first
is the direct loss of income, such as has been related
to you by the people who were up here a few min-
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utes ago, as their products become unsaleable. Then
we have the loss that is harder to define yet was
alluded to today, and that’s the destruction of
habitat for our resource. Many of our resources are
failing. We're running out of fish, there’s been
speculation that perhaps we're overfishing. But as
we learn what these chemicals do to the ability of
fish to reproduce, we would have to believe that the
real cause of some of the failures in our resources is
because of the pollution that has been caused by the
unchecked dumping of chemicals into the water.
And then finally we have a loss of consumer
confidence. People don‘t understand that in a case
of PCB’s, there are certain fish that are taken from
the market because they do exceed the Food and
Drug Administration tolerances. The consumer
doesn’t really understand that this affects only a
very small portion of the total and the reaction
is—-Well, let’s not use any fish—which is certainly an
unjustifiable attitude, but nonetheless, it does exist.
It's also very easy for one to say the percentage
of toss is small. We are a 6 billion dollar industry; we
supply something like 10 billion pounds of fish a
year to the consumer. One can listen to the folks
from Green Bay and say, “Well, perhaps you could
lose several hundred thousand pounds of fish a year
and it doesn’t really amount to much in the way of

percentage.’” But yet for these folks, it's 100 percent.

Those are the losses that our industry has. What
we're recommending to this group to do, is to
muster its strength, to come up with six different
points. We have to solve the problem. We cannot
just tive with the DDT’s, the mercury, the PCB's, or
whatever it will be next year. We have to come to 2
solution. So we're recommending six things.

First for the immediate. The Government
should immediately ban further sale, production,
importation, or recycling of PCB's in any form, with
perhaps an exception for use in existing electrical
transformers where “usage should be strictly con-
trolled. But after hearing this afternoon’s statement
about possible substitutes that have been used in
other countries, I'm not too sure | even agree to my
exception any more.

Efforts should be made to achieve an interna-
tional agreement to the same goals. If legislation is
necessary to achieve such a ban, then we should all
get together to get it passed.

Number two, we must establish -a national
system to provide for safe disposal of PCB's already
used in electrical equipment. We were shocked to
hear of the hundreds of millions of capacitors that
are in use and we can just envision that over the
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next 30 to B0 years these elements are going to be
disposed of without any control whatsoever, and
eventually they .are going to leak into our environ-
ment.

Number three, the Toxic Substances Control
Act must be Hassed. We must avoid future problems
of this type with other chemicals. | admit our indus-
try has not worked hard enough to get this bill
passed. We did support it as it went through the
various stages of the Congress, but we did not really
get behind it and scream loud enough. | can assure
you we will do this from this point on.

Number four, we believe the present Food and
Drug tolerance of 5 ppm in fish should be retained
pending further research on the toxic effects on
humans of PCB's. We believe that any reduction in
tolerance should be selective, based on the role and

the specific effect of the food in the diet.

Five, compensation, in all justice, must be made
to commercial fishermen whose livelihood is de-
stroyed by prohibition of sale of the species of fish
in which the presence of PCB exceeds the Food and
Drug tolerance. One element of our society must
not pay for the mistake of the entire society.

And sixth, Congress should investigate the Envi-
ronmental Protection Agency to determine why
effluent standards for PCB's have not yet been
established despite the clear mandate of the Water
Quality Act to do so. If EPA doesn’t have the fund-
ing, we have to get it. If the deadlines were unrea:
sonable as set by Congress in 1972, then Congress
should know they were unreasonable. Nonetheless,
our industry would have expected results from this
act at this time. Thank you.

PCB BODY BURDENS DENY FULL USE OF
THE GREAT LAKES FISHERY RESOURCE

Carlos M. Fetterolf, Jr.*

The 1954 Convention on Great Lakes Fisheries
between the United States of America and Canada led to
establishment of the international Great Lakes Fishery
Commission in 1956. The Commission has two major
thrusts, control of the sea lamprey and determination of
research and management strategies to provide sustained
productivity in the convention ares of any stock of fish
which is of common concern to the parties. The Com-
mission works cooperatively with the Canadian and U.S,
Federal agencies and the provincial and State govern-
ments of Ontario and eight Great Lakes States to
improve and perpetuate Great Lakes fishery resources.

The statement below is not Commission-approved.
It is an expression of my personal opinions as the Com-
mission’s executive secretary.

The U.S. Food and Drug Administration guideline
of 6 pglg {ppm) in edible tissue of fish has been
exceeded in numerous species in lakes Michigan, Huron,
Erie, and Ontario, and in their connecting waters,
Several important sport and commercial species are
included with those that exceed the guideline. This situa-
tion casts a pall over the social and economic aspects of
Great Lakes fisheries. It creates a very real problem for
commerica! fishermen, processors, and retailers; a

*Executive Secretary, Great Lakds Fishery Commission,
Ann Arbor, Michigan.
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shadow of doubt in the minds of every consumer and
sport fisherman; an added question for the fishery man-
ager; a symbol of defeat for the water pollution control
agencies; and a mark for every environmental manage-
ment critic to flaunt as an example of the failure of the
“system.’’ It denies full use of the Great Lakes fishery
resource.

I hope none of you have the feeling that if residues
in Great Lakes fish diminish to below 5 ug/g that all is
well. A few years ago commercial mink ranchers fed
their animals Great Lakes fish until they noticed a dis-
turbing phenomenon, reproduction was falling off alarm-
ingly. This led to studies of the effects of PCB’s in ranch
mink. Ringer et al. (ref. 1} demonstrated that 2 ug/g
PCB's in fish flesh prevented survival of newborn ani-
mals, and Platonow and Karstad (ref. 2) demonstrated
that reproduction was eliminated in mink fed a beef diet
containing 0.64 ug/g Aroclor 1254, a PCB compound. If
regulatory agencies consider fish as animal feed a use to
be protected, application of a modest 0.2 safety factor
provides a tissue level of 0.1 ug/g PCB in whole fish.
There aren’t many adult fish in the Great Lakes system
that can meet that objective at this time.

The presence of PCB’s in Great Lakes fish continues
to deny full use of the fishery resource. The Great Lakes
Fishery Commission is not a regulatory agency. We must
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depend on legislative ;ctiorn to pass the laws and enforce-
ment agencies to furnish the muscle which will provide
an aquatic environment that will produce usable fishery
products, It appears to me that some foot dragging has
been going on. How do we get response from a regula-
tory agency? Dr. Nisbet expressed disappointment that
so few people were aware of his $8 publication and con-
cluded that to have impact one must release large
amounts of reprints into the environment. | don‘t think
that's the answer,

How about development of data and publication by
the regulatory agency itself? You heard Charlie Walker
state that PCB's in fish were added in 1970 to the Na-
tional Pesticide Residue Monitoring Program partici-
pated in by EPA, Data showing PCB body burdens as
high as 213 pg/g in the Hudson River and 133 ug/gy in
the Ohio River were available 5 years ago. FDA guide-
lines of 5 ug/g were the same then as they are now,

How about the regulatory agency funding a study to
recommend allowable levels of contaminants? EPA
funded such a study by the National Academy of Sci-
ences/Engineering in 1971 and the first draft was deliv-
ered on schedule to EPA’s Washington office in Decem-
ber 1971, The recommendation for PCB's in that draft
of Water Quality Criteria 1972 (ref. 3) read similarly to
that in the published document:

“Aquatic life should be protected where the maxi-
mum concentration of total PCB in unfiltered
water does not exceed 0,002 pg/l at any time or
place, and the residues in the general body tissues
of any aguatic organism do not exceed 0.5 ug/g.”

The National Academy report conctuded that water
quality levels alone were insufficient to predict what
body burdens could result and therefore combined a
body burden recommendation. If the body burden
exceeded the recommendation, then obviously the water

concentration was too high and should be further re- *

stricted.

In the four years since EPA received that recom-
mendation from the Nationa! Academy of Sciences,
sufficient data have been developed so that the recom-
mendation of the Water Quality Objectives Subcom-
mittee to the International Joint Commission made in
June 1975 (ref. 4) could read:

The concentration of total polychlorinated bi-
phenyls in fish tissues (whole fish, calculated on &
wet weight basis), should not exceed 0.1 micro-
grams per gram for the protection of fish consum-
ing birds and animals.

NOTE: The Subcommittee expresses concern that
a water concentration objective for this ubiqui-
tous contaminant is unavailabIeA\Based upon poor-
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ly defined bioconcentration factors it may be con-
cluded that PCB’s in water should not exceed
0.001 micrograms per litre (1 ppt). However, this
level may not be adequate to provide protection to
certain predators, and could presently not be
enforced because of insufficiently sensitive quanti-
fication limits.
This was a reduction to 0,1 pg/g body burden in whole
fish from the NAS recommendation of 0.5 ug/g and a
reduction in water level concentration from the 0.002
1g/1 of the Blue Book to stating that 0.001 ug/l may be
inadequate.

| am pleased that EPA is currently releasing for re-
view their proposed Quality Criteria for Water. Remem-
ber yesterday Tom Kopp showed us the recommenda-
tion for PCB's, “0.001 ug/t for freshwater and marine
aquatic life and for consumers thereof.” Wastes go into
systems, different systems have different capacities of
response to PCB’s. Is a blanket nationwide water level
fair to industry, the environment, and the people? Will
this water concentration alone do the job?

Apparently there is no accompanying body burden
recommendation. This is disturbing to me.  didn't know
EPA was so confident that bioaccumulation from 0.001
g/l won't be a problem. Remember | told you that 0.64
ua/g Aroclor 1254 in the diet of ranch mink eliminated
reproduction? A modest safety factor of 0.2 provided a
recommended residue in fish of 0.1 ug/g used to feed
mink. You heard several speakers mention bioconcentra-
tion factors greater than 100,000, some as high as
270,000. Two hundred thousand multiplied by a water
concentration of 0,001 ug/l yields a body burden of 0.2
ug/g, double the recommended residue if you're in the
business of selting fish to mink ranchers,

| don’t believe the concentration of PCB in the
waters of Lake Superior is known accurately enough
that it appears in the refereed literature. It is generally
believed to be 0.001 ug/l,_ the concentration recom-
mended in EPA’s proposed Quality Criteria for Water.
An analytical chemist of EPA’s National Water Quality
Laboratory at Duluth on the shores of Lake Superior
estimates the PCB concentration in Lake Superior water
at 0.0004 ug/1, 0.4 parts per trillion, The total PCB body
burden of whole Lake Superior adult ciscoes is 5 uo/g
and greater. Depending on which water concentration
one chooses, we have a bioconcentration factor of at
least 500,000 times. | don't believe the proposed EPA
water concentration is going to do the job necessary so
that Great Lakes fishery resources can be fully used.
Canada shares the Great Lakes with us. The November
17, 1975, announcement by its Department of Health
and Welfare, lowering its PCB regulatory level to 2 ug/g
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in edible tissue is going to further restrict the full use of
Great Lakes fishery resources.

You heard Dr. Munson say this morning that 99
percent of the PCB content in upper Chesapeake Bay
water is associated with suspended sediment. Obviously
it's going to affect analytical results if you measure
water concent}ttions unfiltered, settled, or filtered. |
was surprised EPA's proposed recommendation for PCB
did not include a mention of whether suspended mate-
rials should be included in the analysis. By the way, are
PCB’s adsorbed to suspended materials biologically
important? If not, perhaps the water should be filtered
before analysis. Do regulatory agencies know the an-
swers to questions so critical to our environment and
economic welfare?

There are several avenues of problem solution open
to EPA. There are tough choices, and fortunately it is
not my responsibility to make a recommendation. All |
ask is that something be done, and that what is done will
permit full use of the Great Lakes fishery resource.

LR R R I

DR. WILBUR P. MCNULTY (Oregon Regional Primate
Research Center, Beaverton, Oregon): | will sum-
marize briefly a series of experiments on the toxic-
ity of polychlorinated biphenyls (PCB's} in rhesus
monkeys. Three preliminary conclusions can be
drawn from the results.

First, PCB's produce a unique and reproducible
consteliation of pathologic changes in monkeys over
a wide range of doses. These changes are different
from those reported for other {aboratory animals.
Furthermore, 2,3,7 8 tetrachlorodibenzo-p-dioxin
(TCDD) causes exactly the same constellation.

Second, thesus monkeys are lethally poisoned
by very low levels of intake of PCB's in the diet,
roughly 100 times less than the levels which cause
serious illness in rats,

Third, some individual PCB components are
quite toxic for monkeys and some are not. Contami-
nating chlorodibenzodioxins or -furans probably
cannot account for the toxicity of commercial
Aroclor 1242 in monkeys.

Figure 1 shows extensive downgrowth of mu-
cous glands into the submucosa of the stomach of a
monkey which died after 8 months consumption of

1.
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regular monkey chow to Which Aroclor 1242 was |

added at 3 ppm. The development of this gastric
lesion was studied by monthly biopsies in monkeys
fed Aroclor 1242 at 3 to 10 ppm, and the results
will be discussed by my colleague Dr. Bell.

An early clinical sign of PCB poisoning in
rhesus monkeys is thickening and reddening of the
eyelids. The Meibomian (sebaceous} glands were
completely converted to squamous cysts (figure 2).
Sebaceous glands associated with hair follicles in the
face and and scalp similarly underwent squamous
metaplasia, with atrophy of the gland or, occasion-
ally, cyst formation (figure 3).

The thymus became markedly atrophic (figure
4); the thymocytic cortex disappeared entirely, and
the corpuscles formed small cysts.

Exactly the same pattern of changes was found
in monkeys accidentally poisoned with what subse-
quent chromatographic analysis of the tissues
showed was probably Aroclor 1260, presumably
used in construction materials in the pens. And
finally, the same pattern followed experimental
poisoning with TCDD—in only 12 days at an intake
of 20 ppb in the diet.

The spectrum was the same at exposure of from
3 to 800 ppm of Aroclor 1242, though of course
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Figure 1a. Normal gastric mucosa of young Figure 1b. Gastric mucosa of young male
male rhesus monkey. H&E, 30x. rhesus monkey fed diet containing 3 ppm
Aroclor 1242 for 8 months. Extensive
mucous epithelial invasion of submucosa.
H&E, 30x.

Figure 2a. Normal eyelid of young male Figure 2b. Eyelid of young male rhesus
rhesus monkey. Transverse section, con- monkey fed diet containing 3 ppm .
junctival surface below. H&E, 30x. Aroclor 1242 for 8 months. Squamous '
., metaplasia and cystic dilation of Meibo- ,

mian glands. H&E, 30x.
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2
Figure 3a. Normal vibrissae or sinus hairs Figure 3b. Sinus hair of lip of young male
in lip of young male rhesus monkey. A rhesus monkey fed diet containing 3 ppm
garland of sebaceous glands encircles the Aroclor 1242 for 8 months. Garland of
hair follicle at the upper end of the blood sebaceous glands is absent. H&E, 30x.

sinus. H&E, 30x.

Figure 4a. Normal thymus of young male Figure 4b. Thymus of young male rhesus
rhesus monkey, H&E, 30x. monkey fed diet containing 3 ppm Aro-
clor 1242 for 8 months. Severe atrophy
and cyst formation in corpuscles. H&E,
Y 30x.
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iliness and death came sooner at higher doses. A
dietary level of 3 ppm corresponds to an intake of
150 pg/kg/day, or about 40 times the level that Dr.
Nisbet calculated might be the intake of a fisherman
or a nursing baby today. .

At least with respect to the effects on seba-
ceous glands, the disease in monkeys resembles that
reported in the victims of Yusho, an accidental
poisoning of Japanese people.

| have tested three pure PCB compounds at 10
ppm; this is a reference level which, in the case of
Aroclor 1242, causes barely discernible histologic
changes in 30 days, slight clinical illness in 45 days,
and outspoken disease in 60 days.

At this level, 2,4,4'-trichlorobiphenyl and
2,4,5,2' 5'-pentachlorobiphenyl, both major compo-
nents of Aroclor 1242, caused no clinical or histo-
logical changes in rhesus monkeys experimentally
fed for 80 days. On the other hand, 3,4,3'4"-tetra-
chlorobiphenyl, which is not significantly present in
Aroclor 1242 killed a monkey and caused the usual

pathologic changes in 34 days. This finding invites
the speculation that the metabolites of some PCB’s
may be the actual toxins. For example, 2,3,7,8-tet-
rachlorodibenzofuran (TCDF), which is known to
be quite toxic for laboratory rodents but has yet to
be tested in monkeys, could conceivably be formed
from the 3,4,3',4"-tetrachloro-biphenyl by hydro-
xylation and condensation, But this lot of tetrachlo-
robiphenyl has yet to be analyzed for possible
preexisting contaminants.

However, it is not likely that contaminating
dioxins or furans can account for the toxicity of
commercial PCB's. Pilot experiments have indicated
that TCDD is about 10,000 times as toxic as Aro-
clor 1242 on a per gram basis. TCDF can be
expected to be somewhat less active. Since our
analysis of Aroclor 1242 has shown contamination
to be not more than 1 ppm, there is not enough
dioxin or furan present to account for the effects of
the Aroclor.

ULTRASTRUCTURAL FEATURES OF GASTRIC MUCOSA
AND SEBACEOUS GLANDS AFTER INGESTION
OF AROCLOR 1242 BY RHESUS MONKEYS

Mary Bell, Ph.D.

The effects of PCB’s on the stomach, skin, and liver
of rhesus monkeys have previously been described by
Allen and his associates (refs. 1-5) and some of these
effects by McNulty (ref. 6). Of these organs, the liver has
been the only one on which any electron microscopic
observations have been made. In the liver, PCB adminis-
tration results in a proliferation of the smooth endo-
plasmic reticulum and, in some cases, the accumulation
of fat droplets within the hepatocyte. Because the cyto-
logical features of these organs are extremely diverse, it
is important to document the effects of PCB’s of all of
them.

McNulty (ref. 6) has described a series of rhesus
monkeys that were fed either 3, 10, 30, or 100 parts per
million {ppm) Aroclor 1242 until they became mori-
bund. The stomach and lip of each animal were serially
biopsied at monthly intervals beginning 2 weeks after
fLﬂ ingestion of these compounds. The tissues were

* Assistant Professor of Environmental Health, University of
Cincinnati, Department of Environmental Health, Kettering Lab-
oratory, 3223 Eden Avenue, Cincinnati, Ohio 45267.

processed according to routine procedures for light and
electron microscopic observation. This report describes
the effects of ingestion of Aroclor 1242 on the cellular
components of the stomach and of the sebaceous glands
associated with the large tactile, facial hairs, vibrissae, of
these animals.

Figures 1 and 2 demonstrate the changes seen with
the light microscope in the gastric epithelium of an
animal fed 100 ppm Aroclor 1242. After 2 weeks inges-
tion, the stomach was still essentially normal {figure 1).
The mucus-secreting surface and the gastric gltands that
contain parietal cells (hydrochloric acid secretors) and
zymogenic cells {enzyme secretors} showed no patho-
logic changes. After ingestion of 100 ppm PCB's for 2
months, however, the mucus-secreting surface had
become hyperplastic (figure 2}; the parietal and zymo-
genic cells of the gastric glands had totally disappeared
and had been replaced by mucus-secreting cells. These
effects, though demonstrable at varying times after onset
of PCB administration, were identical in all animals at
any of the dose levels used. Figures 3 and 4 show the
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Figure 1. A light micrograph of the gastric
mucosa of a rhesus monkey fed 100 ppm
Aroclor 1242 for 2 weeks. The mucus-
secreting surface mucosa and the gastric
glands containing parietal and zymogenic
cells are of essentially normal appearance
{x140).

effects after 6% months on the stomach of an animal
fed 3 ppm Aroclor 1242, At this time, most of the gas-
tric glands had been replaced by mucus-secreting epithe-
lium.

At the electron microscope level, the first PCB-
related changes were seen in the parietal cells of the
gastric glands, and some of these changes were observed
at the higher dosage levels shortly after the onset of PCB
ingestion, These cells normally have a distinctive cyto-
logy, which includes intracellular canaliculi through
which the hydrochloric acid is secreted, many small
cytoplasmic vesicles, and large numbers of mitochondria.
After PCB ingestion, the intracellular canaliculi became
somewhat distended, the cytoplasmic vesicles became
less discrete and tended to break down, and small dense
bodies, presumably containing hydrolytic enzymes,
accumulated (figure b},

in the bases of the gastric glands, mucus-secreting

A

.
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Figure 2. An oblique section of gastric mucosa
from a rhesus monkey fed 100 ppm Aroclor
1242 for 2 % months. Most of the gastric
glands have been replaced by mucus-secret-
ing cells {x140).

cells were interspersed among zymogenic cells after
ingestion of PCB’s. Zymogenic cells normally contain
extensive concentrations of granular endoplasmic reticu-
lum focated basally in the cells; this reticulum is respon-
sible for the production of enzymes. After PCB inges-
tion, however, mucus-secreting cells with typically little
endoplasmic reticulum began’ to appear adjacent to the
zymogen-secreting cells (figure 6). In some cells still
recognizable as zymogenic, the endoplasmic reticulum
was dilated and the cells contained large autophagic
vacuoles {figure 7). The latter usually occur in celis that
are undergoing degradation.

Figures 8 and 9 show the changes seen at the light
microscope level in the sebaceous glands associated with
the tactile hairs of the face after PCB ingestion. Nor-
mally, lipid production by the sebaceous glands begins
close to the peripheral portions of the glandular alveoli
and continues to the more central portions where the
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Figure 3. Gastric mucosa ot a rhesus monkey
fed 3 ppm Aroclor 1242 for 5 V2 months.
Most of the gastric glands have been replaced
by mucus-secreting cells. The effects are
similar to those shown in figure 2 (x140).

lipid is secreted onto the hairs. After ingestion of Aro-
clor 1242, lipid synthesis and accumulation became
increasingly limited to the central zones of the alveoli;
ultimately, only small buds of cells no longer secreting
lipid droplets were found adjacent to the hair follicles in
the sites normally occupied by sebaceous glands. These
effects were identical in all animals fed PCB’s, but they
occurred most rapidly at 100 ppm, least rapidly at 3
ppm Aroclor 1242,

As observed at the electron microscope level,
sebaceous cells normally contain large Golgi zones that
are the site of synthesis of the lipid droplets and many
profites of agranutar endoplasmic reticulum, which are
considered to participate actively in the production of
lipid (figure 10). After PCB ingestion, these membranes
acquired a softened appearance during stages when they
were still prominent. Many small electron-opaque
bodies, probably indicative of the presence of hydrolytic
enzymes, also occurred in these cells after PCB ingestion.

A
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Figure 4. A higher magnification ot a portion
of figure 3. The gastric glands are almost
completely composed of mucus-secreting
cells. Only one gland fat the left center
of the field) contains zymogenic cells
(x560).

When no lipid droplets were detectable after PCB inges-
tion {"v 2.% months at 100 ppm, \ 4-% months at 3
ppm}, filaments usually associated with epidermal-type
cells (from which sebaceous glands are embryologically
derived) often increased in abundance in the sebaceous
cells, they continued to contain a few profiles of granu-
tar endoplasmic reticutum, but smooth membranes could
no tonger be detected {figure 11). Ultimately, the seba-
ceous cells no longer even resembled the epidermal cell
type, and they no longer appeared capable of producing
tipid.

These studies do not enable us to determine wheth-
er cells can change their direction of differentiation
under the influence of PCB's or whether they merely
differentiate in the only direction available to them
when PCB’s are present. They do tell us, however, that
celis, depending on their ocation and function in the
body, respond in very different ways to PCB's.
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Figure 5. An electron micrograph of a parietal cell from the stomach
of a rhesus monkey fed 30 ppm Aroclor 1242 for 2 weeks. Many
small perinuclear cytoplasmic vesicles {v} are disrupted and a portion
of an intracellular canaliculus is distended (arrow) (x6300). ~
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Figure 6. An electron micrograph of a portion of a gastric gland from
a rhesus monkey fed 10 ppm Aroclor 1242 for 4 ¥: months. Mucus-
secreting cells (M} have become interspersed with zymogenic cells
(Z) in this location (x3400).
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Figure 7. Portions of two zymogehic cells containing large autophagic
vacuoles (av) and dilated granular endoplasmic reticulum {erkh The
animal from which the tissue was biopsied had been fed 3 ppm Aro
clor 1242 for 5 % months {x13,150).
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Figure B. An oblique section through a tactile Figure 9. A light micrograph of a comparable
hair with associated sebaceous glands. Though site as that shown in figure 7 but after 3
the glands are small, cell differentiation, evi ppm Aroclor 1242 for 4 % months. No
denced by sebum droplets, is still occurring sebum droplets or differentiating cells are
close to the periphery of the alveoli (arrows). visible in the sitess{arrows) normally oc-
This tissue was taken from an animal fed 3 cupied by the sebaceous glands (x140}.
ppm Aroclor 1242 for 3 % months (x140). k
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Figure 10. An electron micrograph of cells with essentially normal
features in a sebaceous gland associated with a large tactile hair.
The animal from which the tissue was biopsied had been fed 30
ppm Aroclor 1242 for 2 months. Although these cells are close
to the periphery of an alveolus, they are producing abundant lipid
droplets {1d) (x5600).
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Figure 11. An electron micrograph of cells from a site similar to
that shown in figure 10, but from an animal fed 3 ppm Aroclor
1242 for 4 ¥ months. The cells contain no lipid droplets, and
their cytoplasm appears largely amorphous {x7200).
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A THE VIEW OF THE PAPER INDUSTRY ON
THE OCCURRENCE OF PCB'S IN THE
ENVIRONMENT AND THE NEED FOR REGULATION

Paul E. Trout*

My name. is Paul E. Trout. | am Director of Environ-
mental Contrévfor Container Corporation of America
and am presenting the following comments on behalt of
my company and the American Paper Institute,

The American Paper Institute is a national organiza-
tion composed of manufacturers of pulp paper, and
paperboard. Members utilize both virgin and recycled
fiber in the manufacture of paper products. In 1973, the
American paper industry and its wastepaper suppliers
recycled nearly 1b million tons of wastepaper {ref. 1} an
all time high. In the same year, approximately 41 per-
cent of the fiber used by Container Corporation of
America’s 13 paperboard mills was derived from waste-
paper.

This recycling of wastepaper unwittingly plunged
my company and similar recyclers into the morass of the
PCB problem in late 1970.

I.  THE PAPER INDUSTRY DOES NOT USE OR iN-
TRODUCE PCB'S INTO THE ENVIRONMENT
BUT RATHER RECIRCULATES PCB'S Al-
READY PRESENT, WHICH ARE UNAVOIDABLY
INCLUDED IN ITS MANUFACTURING INPUT

PCB's are not a part of the paper manufacturing
process, Consequently the paper industry does not add
new PCB's to the environment. PCB's are, however,
unavoidably included in certain inputs into the paper
manufacturing process. in particular, the water supply
used in paper making contains PCB's.from other unre-
lated sources. The paper manufacturing process is not
designed to remove PCB's and consequently effluents do
contain low levels of this chemical which have entered
the mills in the intake waters. .

The other PCB input to the paper manufacturing
process is the raw material used by recycling mills as a
fiber source. Until early 1971, NCR paper (carbonless
copy paper) used Aroclor 1242 enclosed in micro-
capsules coated on the paper. Thus business forms made
with carbonless copy paper have been a component of
office waste paper, a portion of which is recycled in the
papermaking process. Inevitably the PCB’s present in the
office waste have been introduced into the paper
recycling process.

Again, no new PCB's are added to_the environment

*Director of E Control, C C
of America, Carol Stream, Minols.
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by paper mills but, rather, existing PCB's are simply
recirculated. If the paper mills could not recylce the
office waste containing PCB-bearing paper, the paper
would just as surely enter the environment either
through teaching in landfills or volatilization in incinera-
tors which are unable to destroy the PCB's. In either of
those events, municipal solid waste systems would have a
very substantial new burden added to their normal
operating loads and the important national recycling
would be significantly injured, Moreover, the PCB
present in the old NCR paper still occasionally finding
its way into the waste stream is Aroclor 1242, the one
not accumulating in the environment. It is this PCB that
is found both in the paper products and in the effluent
of paper mills.

Since 1971, when the use of PCB in the manufac-
ture of carbonless carbon paper was halted, PCB levels in
recycled-fiber paperboard used for food packaging have
continued to decline. The industry monitoring program
showed that, in the third quarter of 1975, 99.63 percent
of such paperboard had a PCB content less than 10 ppm
and 91,3 percent had a PCB content less than 2.5 ppm.
These resutts have been achieved through the most
careful selection of the wastepaper used in the recycling
process with rejection of all types of wastepaper sus-
pected to contain PCB's.

1. THE PCB RECIRCULATED BY THE PAPER
INDUSTRY, AROCLOR 1242, IS NOT FOUND
TO ACCUMULATE IN ANIMALS, MAN, OR IN
THE ENVIRONMENT

The PCB occasionally detected in paper products
and in the effluent of paper manufacturing plants is
Aroclor 1242, For the years 1960 through 1971,
Aroclor 1242 represented from 48.15 to 68.9 percent of
the total domestic PCB production, reaching this maxi-
mum percentage in 1967 and 1968 and decreasing there-
after. Accordingly, it would necessarily be the PCB most
widespread in the environment if all PCB's were all
equally degradeable. In fact, however, Aroclor 1242 is
neither found in the tissues of man or animal nor in the
aquatic environment generally. This indicates that the
lower chlorinated PCB’s such as Aroclor 1242 are either
metabolized, decomposed in aqueous environments, or
degraded by photolysis. If accumulation of PCB in agua-
tic environments, and thereby in the food chain and
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man, is perceived 10 be a potential threat to~human
health, it is a threat unrelated to Aroclor 1242, Any PCB
regulation based on environmental needs must accomo-
date this fact.

1), THE CURREN}'LEVELS OF DIETARY INTAKE
IS MANY ORDERS OF MAGNITUDE LOWER
THAN THE ALLOWABLE DAILY INTAKE AS
FOUND BY THE FOOD AND DRUG ADMINI-
STRATION

Evaluation of the need for regulatory controls of
the source and distribution of PCB’s must begin with the
threat PCB's pose to the health of man or other parts of
the living environment. In the case of PCB's, the possible
threat to human health is through the food supply.
Accordingly, that evaluation shoutd start with the levels
of dietary intake of PCB's with reference to the levels
posing a threat to man,

As a distinguished committee of the National
Academy of Sciences, National Research Council stated,
“For every chemical there is some finite level sometimes
called the ‘safe’ leve!, at or below which it can be present
in food without prejudicing safety {ref. 2)."” Conversely,
as three other NAS committees have recently noted,
“There is no substance which under certain circum-
stances, could not be dangerous and unsafe (ref. 3).”
The possible need for regulatory controls of PCB's there-
fore must be assessed in terms not of the conceivable
danger posed by some amount of a substance but rather
in terms of the available margin of safety between con-
ceivably harmful dosages and actual consumption.

According to the Food and Drug Administration’s
Director of the Office of Science, Dr. Albert C. Kolbye,
Jr., the allowable daily intake of PCB's in the adult
human diet is 200 ug/g/day. This conclusion is based
upon Dr. Kolbye's analysis of availabfe animal toxicity
studies including the recent investigations of Dr. Kim-
brough as well as upon analysis of human toxicity data
arising from the “Yusho® incident in Japan involving

massive intoxication by PCB's.

The Food and Drug Administration’s “Total Diet
Studies” demonstrate that PCB average dietary intake
levels have never been remotely near this 200
pg/adult/day figure. On March 18, 1972, FDA stated in
a Federal Register notice that its total diet studies indi-
cated an average daily intake of 7/ug/day/adult or 4.7
ppb in the total diet. This is 3.5 percent of the amount
Dr. Kolbye conctuded was plainly safe. Those data re-
flected the period of August 1969 through March 1972
when PCB exposure must have been at its peak since the
steps taken by Monsanto Company if early 1971 to
confine the sale of PCB’s 1o closed systems had not yet
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had time to be reflected in the data base.

Fifteen months later, on July 6, 1973, FDA an-
nounced that the guantitatively measurable residue of
PCB’s were equivalent 10 an average dietary intake of 4.2
ug/day/adult. This corresponds to a dietary intake of 2.8
ppb or about 2 percent of the level Dr. Kolbye identified
as safe. According to FDA's total diet studies for fiscal
year 1973, the dietary intake of PCB's was 1 pg/day/-
adult or .67 ppb. This is fess than % percent of the s: ‘e
amount calculated by Dr. Kolbye. According to these
studies for the period of October 1972 to January 1975,
the average dietary intake was .178 pg/day/adult or 118
ppb (118 ppt}, or below 1/10 of 1 percent of Kolbye's
safe level. An examination of the total dietary intake as
shown by FDA’'s total diet studies from January 1,
1974, through June 1975 shows PCB intake has been
zero: that is, not a single quantifiable residue of PCB has
been detected in the total diet study which would allow
any quantitative estimate whatsoever.*

In short, dietary intake of PCB has been declining
rapidly since approximately the time Monsanto imple-
mented its voluntary controls on the distribution of
PCB’s 10 its customers. Even during the maximum expo-
sure period, the average dietary intake was nowhere near
what the Food and Drug Administration states to be an
allowable daily intake. At the present time, there is an
even vaster gulf-many orders of magnitude—between
the allowable daily intake and the amount of PCB posing
any conceivable hazard to man.

IV. ANY ADDITIONAL CONTROLS MUST ACHIEVE
MAXIMUM ENVIRONMENTAL COST-EFFEC-
TIVENESS

The paper recycling industry has been a participant
in the PCB drama through circumstance, not by choice,
and our industry is not alone in this. We thus appreciate
the need for procedures to pre~vem simifar happenings in
the future as well as to correct remaining PCB problems.

Our industry approves the'principle of restricting
the use of hazardous substances. We do not, however,
support far-reaching regulation of the nature of Senate
Bili $776. Such legislation simply would amount to the
“Biological and Analytical Chemist's Relief Act of
1975" and would, in addition, open a new Pandora’s
box of legal mischief. We believe duplication of existing
legislation should be avoided and that deficiencies in
existing legislation be corrected by specific amendment
in order to maximize environmental benefit at minimum
cost to the public,

*1t is slso significant that for FY 1975 the total diet studies
did not detect a single trace of Arocior 1242, the PCB associated
with the recycled paper manufacturing process.
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We particulaﬁy urg; States now considering new
regulations to conibat the PCB problem to develop ra-
tional rather than simplistic solutions. Destruction of the
wastepaper recycling industry will benefit neither the
pubtic health nor the public purse.

We commend the Environmental Protection Agency
for establishing a task group to investigate PCB imports.
We urge that they continue to track down specific uses
of these materials in the United States and publish this
information so that further unknowing use of PCB's can
be avoided.

We urge EPA to publicize abroad the self-regulatory
action taken by Monsanto Co. to minimize further PCB
contamination of the environment. Hopefully, such
enlightened action may spread worldwide.

And, finally, we urge the Environmental Protection
Agency to implement a program whereby PCB-contain-
ing wastepapers issuing from Federal agencies are dis-
posed of by incineration at a temperature sufficient to
destroy PCB. If Aroclor 1242 ig an envitonmental
hazard, this procedure would prevent the reservoir of
this material now residing in the files of the world’s
greatest recordkeeper from contaminating the environ-
ment.

At of these control actions can be initiated immedi-
ately, without need for additional legislation and with
immediate positive tesults,

To conclude, | would like to summarize these
points:

. The paper industry does not use or introduce PCB's

LI )

MR. BERNARD A. KERNS (Westinghouse Electric
Corporation, Pittsburgh, Pennsylvania): | very
much appreciate the opportunity to make these-
comments at this conference. It is the hope of
Westinghouse that this conference will bring to-
gether all of the scientific and technical information
that is available to identify the positive aspects of
the current mixtures that are being used by the elec-
trical industry.

The Westinghouse Transformer Divisions and
the Westinghouse Distribution Apparatus Division
are users of a substantial quantity of polychlori-
nated biphenyls in the production of transformers
and capacitors. At this point | should point out that
Westinghouse uses a term inerteen for the mixtures
of PCB's it uses as a dielectric, and that the generic
term used in the electrical industry is askarel. These
terms are really not interchangeable with the term

A

.

361

into the environment but rather recirculates PCB's
already present which are unavoidably included in
its manufacturing input. .

The PCB recirculated by the paper industry, Aroclor
1242, is not found to accumulate in animals, man,
or in the environment.

. The current levels of dietary intake is many orders

of magnitude lower than the allowable daily intake
as found by the Food and Drug Administration,

. Any additional controls must achieve maximum

environmental cost-effectiveness.
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PCB's. While there are 209 isomers of PCB's; the
electrical industry uses only several mixtures of PCB
isomers as dielectric.

Of these, Westinghouse utilizes primarily only
two askarels, Aroclor 1242 for transformers and
Aroclor 1016 for capacitors as inerteen. Since the
early 1970's, when scientific studies indicated that
PCB mixtures presented some hazard in the environ-
ment, Westinghouse has expended considerable
money and effort to reduce the amount that might
escape into the environment.

Measures that have been employed are: The
sealing of drains in manufacturing areas where iner-
teen is used; utilizing specially designed incineration
facilities for the destruction of scrap inerteen and
special scientific landfills for the disposal of iner-
teen-contaminated materials; instructing operation
personnel and our customers regarding the rieed for
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care and that special waste disposal is required; and
reducing the number of pounds of inerteen per
KVA in transformers and capacitors. Most of these
measures were implemented prior to the enactment
of the Federal Water Pollution Control Act amend-
ments of 1872: Jt is significant to note that France
has just enacted regulations on the use of PCB’s
which require actions that have been taken by West-
inghouse since 1972,

Westinghouse recognized that these measures
could not prevent the total elimination of inerteen
escaping into the environment. Therefore, concur-
rent with the above measures, we have conducted
extensive evaluation programs designed to utilize
those mixtures of PCB’s having low persistence and
high biodegradibility in the environment.

By February 1968, Westinghouse determined
that a mixture of PCB's sold by Monsanto as Aro-
clor 1242 would be satisfactory as inerteen for
transformers. Aroclor 1242 contains about 91 per-
cent of the fower isomers, containing four chlorines
or less that more readily biodegrade in the environ-
ment.

This material has been used by Westinghouse
since that time, with the understanding that over 80
percent of the small amount that did enter into the
environment would have relatively low persistence.
Monsanto subsequently developed a new material
from Aroclor 1242 which contains more of the
lower chlorinated isomers and marketed this mate-

- s

rial as Aroclor 1016. By the first quarter of 1972,
this material was introduced by Westinghouse into
the manufacture of all capacitors.

This material contains 99 percent of the lower
biodegradible isomers, four chlorines or less, so that
fess than 1 percent of this material that might
escape into the environment might be more resistant
to biodegradation. The industry, Monsanto, our
own research, scientific literature, and most of the
papers presented at this conference have indicated
that the lower chlorinated mixtures of polychlori-
nated biphenyls are more biodegradible and do not
present the same longterm toxic environmental
problems as those which contain the higher chlori-
nated isomers.

It is interesting to note, in this regard, that EPA
researchers have found a significant difference be-
tween the effects of Aroclor 1242 and Aroctor 1016
on rats, confirming our position. But they published
this information in Great Britain and did not make
the information available during the toxic hearings
of 1974. We believe the U.S. scientific community
should determine the benefits and the environ-
mental impact of the two or three askarels used by
the eleetrical industry on a scientific basis and not
let the desire to see a toxic substance bill passed
stampede us into a selection of an alternate fluid
which js more potentially dangerous to man and to
his environment. Thank you.

STATEMENT RELATING TO POLYCHLORINATED BIPHENYLS
ON BEHALF OF THE WISCONSIN PAPER COUNCIL

~

James S. Haney*

The Paper and Paper Recycling Industries in Wisconsin

| appear today on behalf of the Wisconsin Paper
Council, the trade association for the pulp and paper
industry within Wisconsin. | am chairman of the Wiscon-
sin Paper Councif’s Government Relations Committee.

There are 49 pulp and paper mills in Wisconsin
employing 46,000 people who produce in excess of 5
million tons of pulp and paper products annually.
Wisconsin manufactures more than 11 percent of the

*Public Affairs Director, Bergstrom Peper Company,
Neonah, Wisconsin, .
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total production of pulp and paper products in the
United States and is the number one paper-producing
State in the country.

Not only do we lead the nation in papermaking, but
we are 8lso the number one State in paper recycling. At
least 19 Wisconsin paper firms recycle fibers to some
extent and several firms make a specialty of it. A fifth of
Wisconsin’s annual paper production, about 780,000
tons, is made from recycled, postconsumer wastes.
Some Wisconsin papermakers, like my own company,
have been producing recycled paper and paperboard
since the turn of the century.
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What Has The Wisconsin Paper Industry Done For The
Environment?

Manufacturing any product is not a clean, tidy
process. Generally, it is noisy, usually it is dirty, and
often it involves work with large machinery. It normally
takes skilled labor, of which Wisconsin is fortunate to
have an ample gnd sufficient supply. The point being,
however, that in- the manufacturing process certain
natural resources -are consumed and related byproducts
are discharged or emitted as a part of the process itself,

Recognizing this impact on the environment upon
which our industry depends, the Wisconsin paper indus-
try had expended approximately $126 million on water
pollution abatement equipment prior to 1975. it is esti-
mated by the industry that within the next & years an
additional $153 million, at a minimum, will be expended
for a total investment of approximately $280 million for
water pollution abatement equipment alone, not one
cent of which is attributable to new productior equip-
ment,

As to air pollution, prior to 1975, the Wisconsin
paper industry had invested approximately $34 million
in air pollution abatement equipment and anticipates
that between 1975 and 1980 it will invest minimally an
additional sum in excess of $60 mitlion. In rough figures,
therefore, the paper industry in Wisconsin alone will
have spent approximately $375 million by 1980 for air
and water pollution abatement equipment—approxi-
mately $8,200 per employee—on what is very environ-
mentally necessary, but absolutely unproductive, equip-
ment.

The Issue of Polychlorinated Bipheny /s

in light of previous comments at this conference, |
think | need spend little time in identifying polychlo-
rinated biphenyls (PCB’s} or their historical uses. One of

the many varied uses of PCB’s prior to 1971 had been in

carbonless copy paper, which has accumulated in the
files of many businesses and numerous governmental
agencies. From time to time, some of this paper is dis-
carded and becomes part of the solid waste chain.

At this time | wish to make one point very clear.
Wastepaper collectors and recyclers do not manufacture
PCB’s nor do they use them in their manufacturing
process. To the extent that recyclable wastepaper does
contain traces of PCB's, this contaminant is introduced
into the industrial system and becomes part of the in-
dustrial waste discharge of recycling facilities. The only
other known PCB’s on a paper mill’s premises might be
PCB-containing transformers or capacitors.

The Wisconsin Paper Council is vitally concerned
that overly restrictive regulations of PCB's, both in fin-
ished paper or paperboard producté or in effluent dis-

,
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charges, could destroy the Nation's recycling efforts. We
strongly urge that those who are drafting regulations
concerning PCB's more fully analyze the impact of such
regulations on recycling industries.

You must understand, for example, that a very
small portion of the total amount of PCB's manufac-
tured domestically by Monsanto Company were used for
carbonless paper, which is the chief assumed source by
which wastepaper contains the PCB contaminant.
Aroclor 1242, by weight containing relatively lower
amounts of chlorine than other domestically produced
and ‘sold PCB's, was used in the production of carbonless
paper. Between 1958 and 1971, at which time the use of
PCB's in the manufacture of carbonless paper was
ceased, approximately 48 percent of Monsanto’s PCB
production was of Aroclor 1242. However, of its entire
domestically sold production during those years, only
about 22 percent was used for ““plasticizer applications.”
Plasticizer applications include not only use for carbon-
less paper, but also for adhesives, textile and other sur-
face coatings, inks, investment casting wax, and sealants.
Therefore, we know that something considerably less
than 10 percent of Monsanto’s total PCB production
between 1958 and 1971 was used in the manufacture of
carbonless paper, afl of it being of the Aroclor 1242
variety, .

Aroclor 1242 has significantly different structural
constituent characteristics, whereby its stability and
persistence are less and its degradeability appears to be
significantly higher than its comparatively more highly
chlorinated Aroclor relatives. At least 1,500 reports in
scientific literature have been written relating to PCB's
and, whereas most of these deal with only the question
of reporting the presence of PCB's in the environment,
invariably these reports describe and relate to Aroclor
1254 and 1260, the more highly chlorinated PCB's
produced by Monsanto. In fact, a Monsanto spokesman
has indicated that it was his opinion that “if we could
just turn the clock back”.and have produced only
Aroclors 1221, 1232, 1242, and no others, we probably
wouldn't be holding hearings today. We are told that the
principal Aroclors being found in Wisconsin fish are
Aroclor 1254 (Mississippi River} and Aroclor 1248
{lower Green Bay). Predominantly it is Aroclor 1254
that is found in the environment. In terms of degrada-
tion and degradeability, there is a definite difference
between Aroclors 1242 and 1254.

On the issue of bioconcentration, the EPA has
stated that Aroclor 1242 bioaccumulates on the order of
8 times less than the more highly chlorinated Aroclors.
On the issue of removal from effiuent, the EPA has
predicted that we can look forward to significant reduc-
tions in discharge concentrations as the program and
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projected treatment systems required by the NPDES
program become effectively operational.

All of the above can be restated concisely as fol-
lows. Only a small portion of total PCB's domestically
produced were utilized for purposes of manufacturing
carbonless paper anq,%:s to those particular Aroclors,
they are relatively lessstable and persistent, appear to be
more degradeable, and are less susceptible to accumula-
tion in fish than are their related, more highly chlori-
nated Aroclors, As a result, the impact of the waste
paper recycling industry on the issue of PCB’s must be
put into & more proper and positive perspective.

Concluding Remarks

| think the time has come for us to recognize that
we all know less than we would like 1o know about
PCB's. Because of their persistence and because of
uncertainties about their impact, the new production of
this substance has all but been eliminated and is now
used {~r only very specific purposes. An inventory must
be made of where PCB’s are coming from, the type of
Arociors that are being discharged, emitted, and land-
filled; the best methods of decreasing these discharges,
emissions, and landfilling; and to put some proper per-
spective on the existence of this substance in our envi-
ronment. We know of no current practical method by
which to separate out of the wastepaper mass that por-
tion of paper that contains PCB’s—particularly since
PCE’s have been recycled into paper products other than
carbonless paper. PCB’s cannot be legisiated out of the
recycled paper system. The whole concept of recycling
wastepaper is at stake in considering the promulgation of
regulations particularly at a time when, as a national
industry, the pulp and paper industry is expanding its
papermaking capacity at a faster rate than it is expand-
ing its ability to produce pulp. It simply must be a na-
tional priority to encourage recycling.

The Wisconsin Paper Council recognizes that there is
a potential problem with the introduction of PCB's into
the environment. We strongly support strict controls on
the manufacture, distribution, and use of PCB’s and we
favor a national ban on the importation of PCB’s. But
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CHAIRMAN TIMM: Now for another change of pace,
David Kotelchuck, followed by Lee Botts.

DR. DAVID KOTELCHUCK (United Electrical Workers
Union, New York, New York): At present, several
States are proposing new FCB stendards while EPA
is actively considering such a standard, New stand-

the paper industry has not created this problem, it does
not use PCB’s in its processes, and it finds itself caught
in the middle of this controversy merely because of its
recycling efforts, which would be halted by the adoption
of overly restrictive regulations,

For example, proposed regulations in Wisconsin
place an incredible burden on our industry, requiring
removal of PCB’s to levels 1,000 times smaller than the
Food & Drug Administration’s temporary tolerances as
applied to food.

Our industry has a history of cooperation with gov-
ernment agencies to reduce PCB levels in our finished
products. We will continue to cooperate with the Food
& Drug Administration, with the EPA, and with our own
DNR to find solutions to the PCB problem in effluent.
We concurred with Mr, Schweitzer when he testified in
Wisconsin that “it is important to clarify the portion of
the PCB contamination problem which can be attributed
to specific discharges and the practical feasibility of
reducing the discharges." We hope that his Department
recognizes that there is a difference in terms of environ-
mental acceptance of various forms of PCB’s and that
this should be taken into account when dealing with any
proposed regulations.

But we continue to appeal to you for reason. Let us
admit together that we do not know enough, at least at
this point, to promuigate reasonable regulations and
that ill-conceived rules could mean economic cata-
strophe for a significant portion of Wisconsin’s paper
industry. The commitment of this industry is to Wiscon-
sin and to its environmentally pure future. it has invest-
ed and will invest over $300 million prior to 1980 to
accomplish that goal. We only hope that realistic, reason-
able, feasible, and responsible regulations will be pro-
posed by the EPA which will bolster its reputation as a
defender of the environment while at the same time not

* place it in a position of ridicule because it has suggested

regulations so badly researched that they are either
unenforceable or that they destroy recycling—one of the
this country’s most environmentally considerate indus-
tries. :
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ards for PCB's are clearly in process. ) would like to
discuss a matter that is of great importance to elec-
trical workers, the people first affected by PCB’s in
the environment and the people whose lives are
most immediately affected by the changes in the
standards, both in terms of the health and jobs.
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We want to poi('\t out that attempts to regulate
PCB's use State by State feaves workers in existing
plants subject to job loss through plants moving.
United Electrical Workers represents over 1,000
workers at GE Capacitor plants at Fort Edwards and
Hudson Falls, New York. Presently a New York
State law is being considered phasing out PCB by
next year. If the New York State laws pass in the
absence of a Federal standard, then workers in New
York and other States with stringent standards face
possible plant moves and subsequent job loss.

Local GE plant officials have already publicly
threatened to move if proposed New York State
standards pass. We recognize the need for change in
PCB standards to protect the health of workers and
the general public. But we insist that this must be
done by promulgating a Federal standard so as not
to subject workers to this threat and not prejudice
their job security relative to workers in other States.

It is incurnbent upon EPA to set a new Federal
standard. We want to point out that this is also the
most effective way to regulate PCB in the environ-

ment.

One further point. We commend scientists who
have examined health and environmental hazards of
PCB. But a report of the results in medical and
scientific literature does not end the scientist’s
responsiblility in our opinion. We believe that
scientists also have a responsibility to inform elec-
trical workers, those most directly affected by any
PCB health hazard, of their fesults. In the past
several years neither workers at the Fort Edward
and Hudson Falls plants nor their national Union
were informed by scientists or government officials
of their findings or proposals. One cannot claim to
be helping mankind by researching PCB hazards and
regulating its use while ignoring precisely those
individuals most intimately affected by PCB.

We request that as new scientific studies are
conducted the authors please inform us of their
results, Our address: Research Department, United
Electrical Workers, 11 East 51st Street, New York,
New York 10022. Thank you.

BETTER LATE THAN NEVER: THE CASE FOR TREATING
PCB’S AS TOXIC SUBSTANCES NOW

Lee Botts*

My name is Lee Botts, and | represent the Lake
Michigan Federation, a coalition of citizen groups and
individuals with members in Wistonsin, lllinois,
Michigan, and Indiana. Our affilitates include organiza-
tions of conservationists, of sports fishermen, of orga-
nized labor, of school children, and of people who could
be classified under many other labels but share.a
common concern for protection of Lake Michigan from
manmade pollution. Today | am here to express the
dismay of our organization over the faiture of the Gov-
ernment of the United States to protect the lake and
those of us who depend on it for drinking water, for
food, and for the quality of our lives in the future
against contamination by polychlorinated biphenyls
{PCB's).

The fact that such contimaination exists is not
news. Attention was called to PCB’s as a potential dan-
ger in a Lake Michigan Enforcement Conference in
1971. We worked for and celebrated the passage of the

*Executive Director, Lake Michigan Federation, Chicago,

Minols.
A

.

Water Pollution Contro! Act amendments in 1972, We
have asked for and waited for regulatory action on toxic
substances that would include PCB's as provided for
under Section 307. In the past year we have become

, increasingly alarmed over the failure of EPA to make use
of its powers under Section 504.

Under this section, the administrator may bring suit
on behalf of the United States to stop pollution that
threatens either the public health or the means of liveli-
hood of people. PCB's do both, and yet what has EPA
done? '

EPA ACTIONS TO DATE

Since 1972, EPA officials have been assuring them-
selves, if not the rest of us, that, in the words of John
Buckley, chairman of this conference, “The PCB prob-
lem is fairly well in hand.” This statement was attributed
to him in a Science magazine discussion of PCB's in
October, 1972 (page 388, Vol. 178). Just how EPA
reached this conclusion is a mystery, since it was not
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confirmed by the monitoring efforts being made by
agencies here in Region V, including the National Water
Quality Laboratory in Duluth and the Great Lakes
Fishery Laboratory in Ann Arbor.

When confronted with the rising levels of PCB’s
found by monitoring\in the Great Lakes, Washington
EPA officials dismissed the problem as a regional one.
Now this is a fairly large region, and it might have
seemed reasonable to investigate whether PCB's were
present in other waterways when their existence in the
largest fresh water system in the world was so wide-
spread. But evidently the thought was that if you do not
look for a problem, you will not have to deal with it.
Unfortunately, the problem was not only present else-
where; research confirmed that it was growing worse.

NATURE OF THE PCB PROBLEMS

In various research efforts, the nature of the prob-
lem was becoming clear. First, there is the fact that
PCB's have high concentration factors, considerably
higher than those of the chlorinated hydrocarbon pesti-
cides. Evidence suggests that PCB's may not be as solu-
ble in water, but there is no doubt now that biomagnifi-
cation of PCB’s in the food chain is very great.

Second, a number of the 190 different PCB com-
pounds degrade very slowly. The U.S. Department of
Agriculture found in experiments reported in a 1972
conference that the isomers in the intermediate range of
chlorine content were more toxic to chickens than those
with either very small or very high chlorine content.

Third, it was learned that, like DOT and other pesti-
cides, PCB's are stored in fatty tissues of animals and
man, ready to be released with metabolism of the fat.
One 1874 report on this phenomenon in the Bulletin of
Environmental Control and Technology found that
normal persons scem to have small blood level concen-
trations of both DDT and PCB's even if they have higher
levels in stored fat. But nine persons with cancer were
found to have extremely high levels of both the
degraded form of DDT and PCB's in their blood, suggest-
ing that the toxic chemicals had been released into the

bloodstream during an illness that causes weight loss

through fat metabolism. The authors of this report
speculate that this mechanism may offer a much more
serious long-term threat to health than was previously
realized, since it would affect people already sick, or
growing old, or even those trying to improve their health
by dieting to lose weight.

The point is that for several years many investi-
gators have been trying to find out not only whether
PCB's are toxic but how they cayse trouble. That is,

o

many investigators outside EPA were studying the prob-
lem.

WHAT EPA HAS NOT DONE

in this connection, let us consider what EPA has not
done that might have reasonably been expected of the
agency that has the charge of protecting the environ-
ment and public health in general but has the power to
regutate specific toxic substances.

The major action to determine sources of PCB's was
to request information from industries that might have
occasion to discharge wastes containing PCB's into
waterways, that is, to be point sources of PCB's. Since
Section 308 applies only to owners and operators of
such sources, this inquiry was not adequate to disclose
all the industrial users of PCB’s nor means of distribu-
tion from manufacturers through middiemen to actual
users. Strictly speaking, an industry that did not dis-
charge PCB's directly would not have to provide infor-
mation under Section 308 letters about whether it made
and sold products containing the chemicals that might
ultimately reach the environment by other means.

Conceivably, EPA might have been trying to find
out for itself just how the PCB's were being scattered so
widely. But EPA did not, for example, investigate
whether PCB’s are finding their way into rivers and lakes
from sanitary landfills, Nor did it obtain information
about possible atmospheric transfer, even though the
fact that other substances are carried into bodies of
water like Lake Michigan by rainfall is stimulating atten-
tion to this mechanism.

Having failed to take advantage of PL 92-500, it
might have been supposed that EPA would turn to other
means of regufation. Again, not so. PCB's are not regu-

, lated under the Safe Drinking Water Act, either.
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CONCLUSION
~

| spoke in the beginning of the failure of the Federal
Government to deal adequately with the PCB probiem,
but in truth some agencies have .already taken some
initiative. The Food and Drug Administration is amend-
ing its food packaging regulations to prevent contamina-
tion by plastic wrappings. The Department of Defense
and the General Service Administration have indicated
willingness to restrict purchase and use of items contain-
ing or using PCB's,

Some States have acted, at least to protect the
public even though such actions can do little to prevent
continuing environmental contamination. Wisconsin and
Michigan have issued warnings to the public about eating
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fish caught in Lake Michigan more than once a week.
This warning, of course, is cold comfort indeed to the
fishermen, whether for sport or for a living. Present at
this meeting are representatives of both groups who will
speak to their own interests in this matter,

In calling for decisive regulatory action by the Envi-
ronmental Protection Agency now, | would like to
submit to you seVeral petitions signed by individual
members of one of the member organizations of the

Lake Michigan Federation, the National Council of
Jewish Women. This is tangible evidence of their con-
cern, but | can assert with confidence that it is shared
not only by other members of the Lake Michigan
Federation but almost everyone who understands the
nature of this problem. EPA must understand that its
leadership is needed to deal with this national problem
now.

A FAILURE OF GOVERNMENT

Richard R. Knabe!*

Representing:
The Hudson River Fisherman'’s Association
The Hudson River Sloop Restoration
The Federated Conservationists of Westchester County

The Hudson River Fisherman’s Association, the
Sloop Restoration, and the Federated Conservationists
of Westchester County together represent the major ele-
ments of the environmental movement in the Hudson
Valley. They have collectively helped to define many of
the environmental safeguards, such as they are, that have
come into being since public awareness of ecological
problems came into its own during the past 10 or 12
years,

My comments today, on behalf of these groups, are
intended to raise the “decibel level,” as Administrator
Train commented yesterday, but not intended to criti-
cize the efforts of this conference or its participants.
What we in the Hudson Valley have experienced over the
past 3 months, and all that | have heard since arriving in
Chicago, indicates that the decibel leve! has not yet
reached the pain threshold in government offices. We are
astonished at the delays. We cannot understand why it
has taken so long for the PCB menace to surface, and we
are horrified that so little action seems to be contem-
plated. We wonder what would have happened if the
expose begun by Commissioner of Environmental Con-
servation, Ogden Reid, in New York State had not
occurred.

As many of you may know, this conference owes ifs
genesis, in part, to the almost unbelievable revelations in
the Hudson Valley last August. On August 8, 1975,
Commissioner Reid dropped a bombshell on the public

*Director, Hudson River Fishermen's Associstion, York-

town Helghts, New York. N

.

by warning them not to eat striped bass from both the
Hudson River and Lake Ontario because data given him
by the EPA jndicated levels of PCB’s exceeding 5 ppm
were found in the fish taken from both waterbodies. He
identified the culprit in the case of the Hudson River as
primarily the two General Electric facilities at Fort
Edward and Hudson Falls, New York, whose massive
capacitor plants there were dumping an average of 30 Ib.
per day of PCB. The river is apparently contaminated
for a distance exceeding 100 miles, and the entire fishery
is in question,

As one might imagine, the reaction to this stunning
announcement was one of shock, frustration, disgust,

. dismay and confusion. The reasonably successful clean-
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up of sewage and industrial waste in the Hudson Valley,
while far from complete, was_making visible progress.
The water was not only cleaner to the eye, but the
increased variety of fish returning to the river in num-
bers not seen by commerciat fishermen for over 20 years
inspired confidence and pride. Sirice 1972, the Sloop
Restoration had been sponsoring an annual shad sail in
which thousands of people had participated by eating
freshly caught shad. Eating fish from a cleaner Hudspn
was a natural outgrowth of the cleaner water we all
thought existed. Imagine the concern, and fright of all
these people on the morning of August 8th.

When the shock wore off somewhat, many of us
asked; was this & new discovery? Was this just another
layer of contamination that no one had looked for
before ? Did new analytical techniques, or a fortuitous
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investigation produc,?g this damaging information? To our
horror, consternation, and anger, what we found, in New
York State anyway, was an Environmental Watergate
that knows no paratlel. The confusion rapidly changed
to an angry feeling of betrayal.

As early as February 17, 1971, we discovered, ef-
forts were made by Mr. Rabert Boyle of Sports fllus-
trated, and pethaps others, to alert New York State envi-
ronmental officials, notably Mr. Carl Parker, chief of the
Bureau of Fisheries, to the presence of dangerousty high
PCB levels in striped bass eggs, and levels approaching
the cutoff of 5.0 ppm in fish tissue. Mr. Boyle describes
the response he got as “derisive.”” Not only was no ac-
tion taken by State officials, but considerable evidence
exists that active efforts to suppress any information
about PCB contamination persisted within the depart-
ment for several years. All of this despite reports of the
problem written by Boyle in both Sports fflustrated and
Audubon Magazine in 1970.

In June, 1971, the New York State Department of
Health certified that the water quality of the discharge
from the two enormous General Electric plants met its
criteria. In spite of the fact that 5.7 million tb of PCB's
are used at these plants each year, no mention of PCB's
was made by the health department.

In July and through September 1972 (1% years
after Boyle first signaled trouble}, New York State
undertook PCB analyses in the mid-Hudson area and dis-
covered concentrations exceeding FDA limits of 5.0
ppm in fish. This information never saw the light of day.
The then Commissioner, Henry Diamond, recently dis-
claimed any knowledge of the study or its damaging
results. His successor, James Biggane, also denies knowt-
edge, and the new Commissioner claims he found out
from Federal sources, not from within his own depart-
ment. Reid said in a New York Times story, by Richard
Savero, " There has been a faiture of government here...,"”
referring to the suppression of information within his
newly aqujred department. That was a masterful exam-
ple of understatement.

Subsequent further investigation revealed that
between 1970 and 1975, 99 analyses of Hudson River
fish were conducted by State officials, and in 52 cases
the PCB levels were greater than the maximum allowable
level of 5.0 ppm. A largemouth bass caught at the mouth
of Esopus Creek, about 80 miles north of New York
City, in 1970, but not analyzed until 1972, contained
53.8 ppm, or more than 10 times the maximum allow-
able limit. Subsequently, levels were detected in several
species that ranged to over 100 ppm, with levels gener-
ally decreasing as distance from the GE discharges
increased.

On September 8, 1975, GE was ordered by the
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State to stop dumping its average of 30 Ib per day by
September 30, 1976, and to immediately curtail its dis-
charges to 2 Ib per day as of September 30, 1975. Reid
required GE to post a $2 million performance bond to
back up his order. GE's response was to contest the
order, as it did the provisions of its NPDES permit,
which also required a major curtailment of PCB dis-
charges, and to claim that it had already voluntarily
reduced the discharge levels to under 2 ib per day. How-
ever, in the course of hearings, going on at this moment
in Albany, it has been revealed that in the 24-hour
period between October 17 and 18, 1975, 75 Ib of PCB’s
were dumped at the Fort Edward Plant, by virtue of
“heavy rain during sewer line repair.”” On September
13-14, 1975, a horrendous 116 [bs of PCB's were
dumped by the Hudson Falls plant with no reason
stated. Both pieces of data came from GE’s own written
responses to questions raised by State environmental
lawyers. Based upon data the EPA has presented at this
meeting, both of these occurances represent major spitls.
I wonder if the EPA is aware of them, and what they
will do about them.

In any case, it is clear that GE has not curtailed its
discharges, and it seems probable that this random and
massive dosing of the Hudson will continue to poison
and jeopardize the health, safety, and welfare of
residents not only in the valley, but all along the north-
eastern seaboard, where commercial fishermen catch fish
born and raised in the Hudson Estuary.

_While the record of State officials is both shamefu
and scandalous, the EPA has not acted with openness, or
alacrity either. | should say that Region ll's behavior has
teft much to be desired in this matter. Without providing
the full details, which | will gladly do for anyone
desiring them, our investigations of the Region 11 office’s
actions indicate that it too had knowledge of the sever-
ity and extent of the PCB problem in the Hudson long
before it forwarded the data to Albany or made it public
themselves.

An internal EPA memo dated May 31, 1974, reveals
a request from Sandra Kunsberg, attorney in the Water
Enforcement Branch, to Dr. Richard Spears, Chief of
Surveillance and Analysis Division, to conduct sampling
at the GE plants and in the Hudson River, to “‘Deter-
mine whether or not there exists a health hazard within
the meaning of Section 504 of the Water Pollution
Control Act.” This request was occasioned by testimony
at the May 1974 EPA hearings on toxic substances
standards where GE revealed the extent of its PCB dis-
charges into the Hudson River.

The EPA lab report on this investigation, dated
October 1974, concluded “that the biotic component of
the river ecology are heavily contaminated with PCB's,
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grazing populations 85 well as carnivorous piscine popu-
lations,” and notes* that certain areas around Fort
Edward and Hudson Falls “are fished primarily by the
youngsters of Fort Edward. Ingestion of these fish by
the populus would certainly lead to contamination of
specific tissues in their bodies....”” There was no health
alert, No news release. There was nothing.

- Almost 1 year went by before this information
finally reached the new environmental commissioner of
New York. The question again is why? We must ask,
how can so-called public servants walk around with the
knowledge that commercial and sports fishermen up and
down the North Atlantic as well as on the Hudson were
catching Hudson River striped bass, shad, small mouth
bass, and eels for human consumption, knowing full well
that the likelihood of their contamination was great,
that the fish posed a health hazard, and that their oaths
of office required action. That this situation could per-
sist for literally years is unforgiveable. A failure of gov-
ernment? No, Indictable criminal offenses more suited
to investigation by a grand jury than discussion at a
conference such as this one,

As far as action to end the problem nationwide is
concerned, we decry the procrastination, fear, or what-
ever, that seems to underlie the apparent lack of direc-
tion and assertiveness thus far displayed. There still
appears to be a question about what comes first, the
national health or the business interests of the electrical
and other industries that rely upon PCB’s for their
profits.

We fail to see how a proposed standard of 1 part per
trillion ambient in the Nation‘s waterways will solve the
problem. Is it low enough? Can it be enforced? How was
it arrived at? Can we livé with PCB's at all? What will
happen, or rather what should happen to the more than
100 million tb of PCB still available to be degraded or
released into the environment? How will we deal with
this problem?

It is equally alarming to note that the FDA has not
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MS. EILEEN JOHNSTON (Concerned citizen): Thank
you, Chris. Well, | would like to thank the US.
Environmental Protection Agency for putting on
this stimulating meeting. | felt privileged to be in
the room with so many fantastic research members
and | was a little encouraged and discouraged. 1
happen to live in the Lake Michigan basin. | was
wondering, too, where are all the concerned citi-
zens, | really saw very few people from llinois that

A
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stated here one syllable about any proposed change in
the permissible PCB levels in food or fish. We wonder
why fish have highest permissible PCB level in the first
place. The suggestion that PCB levels are decreasing in all
foods except fish seems to contradict the ubiquitous
nature of PCB's, and creates a false sense of security.
Our Canadian neighbors have announced a new lower
standard of 2.0 ppm in food, and Commissioner Ogden
Reid has taken the position, to his ¢redit again, that a
standard of 1.0 ppm seems to be desirable. When will the
FDA take some action?

Getting back to the Hudson Valley, which we hope
is dot the average situation around the country, the
fledgling Hudson River fishery, thanks to GE, is dead for
all intents and purposes. Commercial fishermen who had
hoped to go back to fishing full time have scrapped their
plans. Even if their catches were not contaminated, fish
markets won’t buy them or pay such low prices that no
profit is possible. The public is now convinced that
Hudson fish are tainted, and will continue to think so
for many years regardiess of cleanup requirements or
measurable improvements that may or may not take
place. The implications for the North Atlantic fishery
have vet to he explored or defined, but the potential
economic impact of the August Bth revelation, an envi-
ronmental Pearl Harbour, for fishermen everywhere is
devasta(ing.' Confidence in government and in the
Hudsan's recovery is at a new low,

In conclusion, the time to act is now. Administrator
Train said yesterday that he hopes this will be his last
PCB conference. Well, we also hope that no more confer-
ences on PCB's will be necessary. How much data does it
take before action can be justified? Must we suffer an
outbreak of Yusho disease before the problem assumes
real proportions? We must have more than conferences.
And we expect more than talk.

Thank you for your attention, and for this opportu-
nity to speak.

LI A A I Y
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I felt should have been here if they were concerned
about PCB's,

| also want to congratulate the State of Wiscon-
sin for the hearings that they have held, and 11l be
very anxious to see what comes from those, and also
to congratulate the State of Michigan for the fine
presentation that John Hesse made. | will be inter-
ested to follow House Bill 5619 in Michigan.

My own great concern for PCB's in the environ-
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ment is due to my own lllinois Environmental Pro-
tection Agency. Last February the agency was asked
to host the February meeting for the Governor's
five-State Interdisciplinary Council on Pesticides.
Jim Frank, a very capable young man from EPA,
put on an ali-day meeting on PCB's. | was the only
citizen at this meeting and it was so stimulating that
| started out to do what an individual citizen can
do. | talked to a few citizen groups that | am associ-
ated with and we decided to put on a meeting to
help warn the Lake Michigan fishermen about this
and we held the meeting in March or April.

| urged more citizen groups to do this sort of
thing—to take positive action. Citizens need more
education. | hope that USEPA and everybody else
concerned with PCB’s will really listen to Carlos
Fetterholf, who really socked it to people tonight.

Getting back to lllinois, 1've talked to 225 citi-
zens quite recently and explained to them the perils
of PCB’s and they signed petitions for me to take to
the lllinois Pollution Contro! Board to ask it to hold
informational hearings on PCB's, to get them in-

formed, and to get our own lilinois EPA and inter-
ested citizens to be better informed. They decided
10 wait until after these meetings to decide whether
to hold hearings.

Another thing | heard today that the research-
ers mentioned is that we ought to get together and
get some standardized analytical methods. Remem-
ber when we were concerned about DDT? I attend-
ed a 2-day seminar out on Pershing Road at EPA
headquarters. Everybody was analyzing whole fish,
half fish, and it seems to me from what | heard that
they really should get together and develop uniform
procedures,

I think it was a great conference but [ really
want to know what EPA is going to do. What are
you guys going to do? | have great faith in the U.S.
Environmental Protection Agency. | know so many
people in Region V~but what are you going to do?
Are you going to Congress? Are you going to take
action? Are you going to answer the questions
tonight, Chris? Thank you.

Session continued on next page.
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MR. RAY OLTMANNS "(lilinois Wildlife Federation, letter (figure 1) that is going to go to Mr. Train; it is
Blue Island, Winois): | am a delegate from the from Frank Goetschel, our president. Thank you.
Iinois Wildlife Federation. | am going to read a

LINOI i i
FEDERATION

13005 §. WESTEAN AVE., BLUE ISLAND. ILLINOIS 40408
P. O. 8OX 118 PHONE 3123882995

November 18, 1975

Mr. Russell B. Train

Mninistrator

U. 8. Environmental Protection Agency
Washington, D. C. 20460

Dear Mr. Train: -

The Illinois Wildlife Federation concurs with the need for
immediate and strict regulations of production, distribution and
use of the industrial chemicals called polychlorinated biphenyls (PCB).

Failure of the Environmental Protection Agency to have restricted
these chemicals as toxic substances under the Federal Water Pollution
Control Act of 1972 cannot be Their wid distribution in
the environment and the threat they pose to public health has been fully
documented and are well known to your agency. Yet to date EPA has
contented itself with requests for voluntary action by industry even
while PCB's have continued to accumulate in ever higher levels in all
water wastes, and while research evidence has continued to confirm their
toxicity.

a
The chance to take preventive action was missed when EPA delayed

and delayed its regulations of PCBs as a toxic substance. We feel action

is now mandatory to ban the use of PCBs.

Sincerely yours, ~

Foond B B bR

Frank Goetschel
President .
FGisa .
c¢ci Ace Extrom, Exec. Sec.

PUBLISHERS OF

“"""‘"‘J)lMQA@-&

NATIONAL WILDLIFE FEDERATION AFHUATE

Figure 1. Letter.
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MR. BURNETT BAUER (State Senator from South

Bend, Indiana): First of all, | want to congratulate
the EPA for holding a meeting at which it can't
really win, |'ve heard in this meeting that they've
done too much ‘and then I've heard them damned
for doing too little. And they don‘t have to do that;
we in politics,every election have to stand up and
take it, but they really don’t have to. But they did
call this meeting and I think it's been very beneficial
and the fact that we've had discussions is a real step
toward solving what all of us recognize is a real
problem.

Now the reason | want to talk here is because |
want to make one suggestion for those who want
the government to take some action. That was sug-
gested a number of times. It'll also maybe warn
those who don‘t want the government to do a darn
thing. What I’'m suggesting is this, that you not wait
for the Federal Government to start action on PCB's
but you start it in the States. | know that’s contrary
to most of the procedure and most of the thoughts
that people have, particularly those in State Govern-
ment. But the historical fact is most of the social
changes in our country started in States first. The
women'’s sufferage movement was not suddenly
brought on by the Federal Government; the States
first started sllowing women to vote. We know that
most of the environmental actions were started in a
locslity and in the State.

It's just a fact that once the Federal Govern-’

ment sees States acting that this indicates to them
seriousness, and then they go in and invest the time
and money that they have. Now there are several
reasons why we want the States to do this. First of
all, most of the legislatures are citizen legislatures.
In one sense, we're not as vulnerable to lobbyists.
Most of us are serving there because we want to
better our State. We want to give our children a
better place in which to live, and we are doing what
we think primarily would be best in the long run.
Second, we are closer to specific problems and
when we put a solution in there, it is probably a lot
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closer to a genuine solution. It's much harder for
people in Washington to try to legislate something
that applies over the 50 States. If you start with
your actions at home—and God bless these women
out here who have these groups, they’ll bring you
specific instances you'll start legislating laws that
will work. Il give you just ,one instance and then
I'll sit down.

In Indiana we have pollution of a lot of our fine
lakes and we heard it was because of phosphates.
Indiana passed the first statewide ban against phos-
phates in detergents. I'm the grandfather of that bill
because it was my son, who just happened to be in
the House, who got it passed. He had more energy
than | did. The real fact was that | was out for 2
years and the lobbyists went out of the State. They
didn‘t think the bill would be brought up. By the
time they found out, the Governor had already
signed it. So there’s something in passing the work
onto the next generation.

We have found as a result of that ban that our
State’s lakes are clearing up fantastically. That law
works. New York now has it. We hope other States
of the Great Lakes will adopt it. One reason 1'm
here is | have met with groups that are around the
Great Lakes and the Great Lakes are in danger of
many things. And | just want to urge you people
who are in favor of having something done to go
home and start working on your State legislatures. |
know 1'll get some letters from some of those guys
saying, “why don’t you shut up, Bauer, we've got
enough work to do.” But do that if you really are
genuine in your interest of getting some action
toward cleaning up our environment, and in passing
on to the next generation an atmosphere and envi-
ronment that can make us happy, and can make us
really enjoy the greatest country in the world.

| want to congratulate again EPA and every one

‘of you who came here frém industry. I’ve learned a

heck of a fot here, and | think that alt those who
participated in this meeting are really leaders and
genuine pioneers in this country. | salute you.
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MR. BARRY SCHADE (M;‘nnesota Pollution Control River and its tributaries. in response to preliminary

Agency, Roseville, Minnesota): The Minnesota Pol- information provided by this task force and by vari-
lution Control Agency is a member of a task force ous other studies, the Minnesota Pollution Control
made up of 11 agencies which represent the various Agency board passed a resolution related to PCB’s
interests of two States and the Federal Government. on June 24th, 1975, This resolution, which supports

This task force was formed to investigate the a Federal ban on the sale and use of PCB's, is sub-

PCB pollution prigblem in the upper Mississippi mitted as figure 1.

CERTIFICATE OF MINNESOTA POLLUTION CONTROL AGENCY'S

AUTHORIZING RESOLUTION

I, Peter L. Gove, do hereby certify that I am Executive
Director of the Minnesota Pollution Control Agency, and that the
attached is a true, complete and correct copy of a resolution
adopted at a meeting of the Board of "the Minnesbta Pollution
Control Agency duly’and properly called and held on the 24th
day of June, 1975, that a quorum was present at said meeting,
that those present unanimously voted for the resolution and
that said resolution is set forth in the minutes of said meecting
and has not been rescinded or modified.

IN WITNESS WHEREOF, 1 have hereunto subscribed my name

this 25th day of June, 1975:

Ptter L.“Gove v
Executive Director

‘Subscribed and sworn to before '
me this 25th dayv of June, 1975:

MARY £, 113
ROTARY PUBLIC ~ MINNESOTA
DAXOTA

Wy Commisaion Explras July 30, 1581
Ay £, W
Rotgry Publi . B

Figure 1. Resolution of Minnesota
A Pollution Control Board.
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A STATE OF MINNESOTA
MINNESOTA POLLUTION CONTROL AGENCY
June 24, 1975

RESOLUTION

WHEREAS, the Agency Is charged with the administration and enforcement of all laws
relating to the pollution of any waters of the state as given in Minnesota
statutes of 1971, Chapter 115.03, and;

WHEREAS, no sewage, industrial waste or other wastes shall be discharged into any
of the Interstate or intrastate waters classified as fisheries and recre-
ation so as to cause any material change in any other substances or
characteristics which may impair the quality of interstate or intrastate

waters or the aquatic biota in any manner render them unsuitable or ob-

Jectionable for fishing, fish culture or recreational uses as per Minne-
sota Pollution Control Agency regulations WPC 14 and 15, (1973 Supplement),
and;

WHEREAS, significant concentrations of persistent organic compounds known as
polychlorinated biphenyls (PCBs) have been identified within the
Mississippi River near the border areas of Minnesota-Wisconsin known as
Lake Pepin, and;

WHEREAS, the United States Food and Drug Administration has enforced the "Action

Limit" of five (5) parts per xydllion total PCBs on several shipments of

commercially caught rough fish from the Lake Pepin area resulting in
~
voluntary disposal of the fish by the industry, and;

WHEREAS, as a result of the above, commercial fishing operations have temporarily H

been ceased in the Lake Pepin area, and}

Figure 1. Resolution of Minnesota :
Pollution Control Board (con.).
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WHEREAS, on May 27,. 1975 br. Warren R. lLawson, Minnesota Commissioner of Health
advlsed\t.he pudblic to limit consumption to no more than one meal per
week of'ﬂsh taken from the Mississippi River from the Minneapolis~St.
Paul metropolitcn' area and lower Lake I:epin, and;

WHEREAS, & major study completed by Dr. J.R. Allen of the University of Wisconsin
(1974) Indicated short-term toxicity to a low-level exposure to PCBs in
nonhuman primates, and this study and others suggests that there exists
& significant potential for harmful effects to humans, and;

WHEREAS, and as a result of the above actions significant environmental effects
on the aquatic life and economics of commercial and sports fisheries
as well as tourism have occurred, and;

WHEREAS, the Great Lakes Environmental Contaminant Survey {GLECS)-cOndncted yearly
by Michigan's Departments of Natural Resources and Agriculture, the U.S.
Food and Drug Administration - Detroit Region, and the Great Lakes
Fishery lLaboratory has determined that Lake Superior lake trout collected
near Isle Royale are showing a pattern of elevated PCB residues similar

to Lake Michigan.

NOW THEREFORE BE IT RESOLVED, that the Minnesota Pollution Control Agency Board

hereby supports a Federal ban on the sale and use of PCBs.

Figure 1. Resolution of Minnesota
Pollution Control Board (con.}. .
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MR. RICHARD T.FERRY (Bio-International, Inc.,
Woods Hole, Massachusetts): Bio-International,
Inc., is principally located in Ft. Lauderdale,
Florida, and holds four U.S. patents covering its
processes for ‘the microbial degradation of petro-
leum and petroleum byproducts. Bio-International
holds one'\(United States patent for a microbial
degradation facility; that is, a mechanical facility
comprising an interconnected initial and final de-
gradation system, each containing an inlet and out-
let and a conveying means together with aeration or
stirring devices and a drainage means.

This patent was issued only 3 months ago, on
August 11, 1875. Of particular interest to the group
here today is a patent held by the company relating
to the microbial degradation of polychlorinated
biphenyls that was issued on December 18, 1973
(see figure 1),

Bio-International is currently engaged in the
optimization of its processes at three leading univer-
sities in the Southeast. The purpose of this ongoing
wotk is to further increase the efficiency of the inte-
grated system and to broaden the scope of field
applications.

In the process, a significant amount of scientific
and technical data is being electronically stored for
quick retrieval when circumstances demand. This
information is also being synthesized in order to

prepare an affirmative response to the revised
Annex Ten of the National Contingency Plan rela-
tive to the introduction of microbial additives to the
environment.

Additionally, Bio-International maintains a
staff of internationally recognized scientific authori-
ties whose main thrust is in the area of environ-
mental consulting. The company is now analyzing
the effluent of major industries who recognize their
own obligation to solve their own effiuent prob-
lems, particularly where PCB contamination is
involved. Upon the completion of these analyses, it
is envisioned that the company's integrated proc-
esses will be brought to bear on the problem effiu-
ents.

I would be remiss if | did not note in closing
that our ongoing studies relative to the problems of
PCB's in the environment would be much more dif-
ficult were it not for.-the cooperation of Mr.
Papageorge and his colleagues at Monsanto as well as
other representatives of government and industry,
particularly the fishing and marine-refated indus-
tries. For, those of you who may be interested in the
biodegradation approach to environmental prob-
lems, you're invited to contact me here or by letter
and we'll be happy to provide you with more specif-
ic data. Thank you very much.

Figure 1 on following page.
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3,899,376

UNITED STATES‘PATENT
L August 12, 1975

MICROBIAL DEGRADATION FACILITY

' ABSTRACT

A facility for the microbial degradation of petroleum and oil wastes, as contained

in, e.g.3 industrial effluent discharge materials, comprising an interconnected initial
and final degradation system, each of which contains at least one tank means, associates
inlet and outlet means, conveying means, aeration or stirring means and drainzge means.
The effluent to be degraded is introduced into the initial degradation system together
with the microorganisms imployed ‘and nutrients therefore, and degradation proceeds with
aeration or stirring with the formation of a protein-containing cell mass. The sub-
stantially degraded effluent is conveyed to the final degradation system where addi-
tional microorganisms are added to obtain the final degradation or polishing. The
vesulting effluent, after filtering, is clean and clear and may be discharged safely
into the enviromment.

UNITED STATES PATENT 3,779,866

Dec. 18, 1973

MICROBIAL DEGRADATION OF POLYCHLORINATED BIPITENYLS

ABSTRACT

A process for the microbial degradation of polychlorinated biphenyls (PCBs) which
comprises treating the PCBs with certain non-pathogenic, hydrocarbon-utilizing strains
of Cladosporium cladosporiodes, Candida lipolytica, Nocardia globerula, Nocardia rubra
and/or Saccharomyces cerevisiae until the PCBs have been substantially degraded. The
process is applicable degrading PCBs as they may be present as pollutants or contami-
nants in water, in industrial effluents, in various land aréas such as industrial sites
ond the like or in varied laboratory or commércial instarlations. The process may also
be used to clean up and degrade mixtures of FCBs and various hydrocarbon oils or petro-

chemicals whenever their presence constitutes a deleterious pollution.

Figure 1. Abstract of patent relating to the microbial
degradation of polychlorinated biphenyls.

LI R R I S A B Y

MAJOR GORDON GOFF (U.S. Army Materiel Com-

mand, Alexandria, Virginia): The following descrip-
tion of the spill of 265 gallons of PCB’s into the
Duwamish Waterway in Seattle is presented here as
an ongoing practical problem that we're facing in
the recovery and disposal of contaminated bottom
sediments from a busy waterway in this industrial
area.

The spill itself occurred on September 13,
1974, when a large electrical transformer fully
sheath-crated for open-deck shipment to Alaska was
being sling-loaded aboard a barge. As the slung crate
was about 2 feet off the dock the bottom members
gave way, the transformer fell to the dock, and the
outboard cooling fins struck the bull rail, rupturing
them and leaking approximately 265 gallons of PCB

R
.
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material in the transformer onto the dock and into
the waterway.

At that point in flme, because of a lack of
awareness of the people on the scene as to exactly
what was in the transformér and the lack of labeling
or warning on the crating itself, the normal oil spilt
procedures used at that dock were instituted. Within
2 or 3 days, however, the possibility that PCB's
were implicated in the spill appeared. Subsequent
investigations bore out the fact that the spill was
indeed PCB’s, EPA and the State of Washington
Department of Ecology instituted an emergency
cleanup procedure, Handheld dredges manned by
divers recovered the visible pools of PCB's which
were lying on the bottom of the waterway.

A filtration unit was then moved into the area
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and the recovered material was run through this fil-
1ration unit and the sludge that resulted was drum-
med and was subsequently disposed of by a com-
mercial contractor.

In this emergency operation, approximately 80
gallons of visible pools of PCB’s were recovered. The
remaining PCB's are now in the bottom sediments

.

and subsequent sampling has established an area of
relatively high PCB contamination in the area of the
spill.

To cover the proposed procedures for the re-
covery of this I'd like to ask Mr. Jack Thompson,
who is a fisheries biologist with the Seattle District
Corps of Engineers, to cover the details of it.

LA S TR T Y I T N IR T Y

MR. JOHN S. THOMPSON (Seattle District, U.S. Army
Corps of Engineers, Seattle, Washington}: The pre-
vious speaker described events leading up to the
accidental loss of PCB’s into the Duwamish Water-
way, Seattle, Washington, and partial removal of the
PCB’'s by EPA and Washington Department of
Ecology. There remains about 185 gallons of
Aroclor 1242 in the immediate area where the spill
occurred. About 2 months ago the Corps was re-
quested by the Department of Defense to remove
the contaminated sediments. This decision is sup-
ported by EPA and the State of Washington.

The Duwamish Waterway is a dredged channel
in the Duwamish River. It is dredged a distance of 5
miles from salt water with one-half of the channel
dredged to 30 feet below mean lower low water
{MLLW}. The spill occurred at about river mile 2,

where the dredged channel is 30 feet below mean’

lower low water.

Background fevels of PCB's in bottom sedi-
ments run from 0.16 ppm to about 2.5 ppm. Levels
of PCB’s in the area of spill range from about 5.4
ppm up to 390 ppm in the sediments. We propose
to remove the contaminated sediments, which will
require dredging up to 40,000 cubic yards.

We plan to use a dredge called Pneuma pump,

which is manufactured in ftaly and represented in
the United States by a Chicago firm. This type of
dredge has never been used in Puget Sound country
and it is a little experimental for us. The advantage
of this particular dredge is that small amounts of
water are used for the pipeline dredging:; in other
wotds, about 60 percent of the material that will
enter the pipeline is sediments and about 40 percent
watar. Also, this dredge is excellent for controlling
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turbidity and has excellent control of dredging
depth.

We plan on including predredging and post-
dredging monitoring sampling, which will be per-
formed by EPA. There will be sampling during the
actual dredging. We have looked at @8 number of
disposal sites and methods and we have selected
one. All of the areas have one thing in common and
that is that no one wants the stuff.

The proposed disposal method is as follows: (1)
We will pump, using the pneumadredge, into a
watertight 4,000-yd® barge; (2} When full, the barge
will be hauled 2 miles upstream to the disposal area;
(3) The pneumadredge will then be placed into the
barge and sediments will then be pumped into a
disposal area.

The disposal area will be prepared beforehand
and will be roughly 300 feet from the waterway. In
the Seattle area, we have a tide drain from about
plus 12 feet down to about minus 2 feet below
MLLW. The disposal area bottom will be at O feet
MLLW elevation. Consequently, this material will be
placed in the water table. The disposal area will be
filled to about the plus 14 foot level. The disposal
area will be covered with 2-3 feet of clean dredged
materials after dredging is completed and material
‘has solidified. All effiuepts leaving the disposal area
wil! be run through a sand filter to remove sus-
pended sediments. .

The cost of this operation will be between
$300,000 and $500,000. This is about $2,500 per
gallon of PCB’s removed. This case study has been
presented to you to show one removal operation
and illustrate the problems involved in removal and
disposal of hazardous materials. Thank you.
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A8
CHLORINATION OF WATERS FOR DISINFECTION—A STUDY OF THE
PRODUCTION OF UNDESIRABLE CHLORINATED PRODUCTS

Richard Johnsen, Ph.D.*

The current emphasis on environmental preservation
and human hegith is resulting in an increased use of
chlorine for disinfection and waste treatment. Few ef-
forts, if any, are being made by those proposing such
procedures to determine the possible adverse impact of
increased usage.

The use of chlorine for water treatment falls into
two categories: protection of public health, and indus-
trial use for antifouling and for waste treatment. In the
United States, chiorination of municiple water supplies
and wastewater treatment plant effluents is the most
common procedure for disinfection. Most biologists who
have maintained aquatic animals in laboratories are
aware of the toxicity of chlorinated tap water. Brungs
{ref. 1) thoroughly reviewed the current knowledge of
the effects of residual chlorine on aguatic life. However,
this paper is not concerned directly, per se, with chlorine
toxicity but rather its reaction with other constituents
of waste waters to produce unwanted chlorinated prod-
ucts. The utility of chlorine in water treatment is at-
tributable to its toxicological characteristics and its
oxidative capacity. Chlorine is employed to destroy
pathogenic and nuisance bacteria and other microorgan-
isms, to modify the chemical constituents of the water
being treated (e.g., reduction of tastes and odors), or
both.

In Fort Collins, as well as in most other Colorado
cities, chlorination is used not only for disinfection of
community water supplies, but also in the disinfection
of effluent waters from the two sewage treatment plants.
This latter water is released, usually directly, into the
Cache La Poudre River, which is part of the South PI atte
River system.

There are two sewage treatment plants in Fort Col-
lins, with the most recent one {onstream in 1969) cur-
rently undergoing a large expansion. The newer plant
currently ‘handles about 5.5 million gallons per day of
waste waters with a near tripling in capacity nearing
completion. Terminal chlorination at this plant site is
carried out on the effluent stream from the clarifying
tanks and just before the effluent enters the chlorination
holding basin from which the water is released to the
river,

*Associate Professor, Pesticide Research Laboratory,
Department of Zoology and Emomo{'ogv- Colorado State Uni-
versity, Fort Collins, Colorado 80623." +
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The question that arises is whether this terminal
chlorination treatment, with a desired disinfection as its
goal, can give rise to undesired chlorinated products.
Recently considerable concern was voiced in the na-
tional wire services over the findings by regulatory
agencies of certain chlorinated compounds in the drink-
ing waters of numerous communities {e.g., New Orleans)
which are potentially dangerous to human health. Most
of those cited to date include chlorinated alkanes {meth-
anes and ethanes, etc.) and chlorinated phenols. The
sources of these compounds were not ascertained but
were being attributed to industrial effluents.

The high reactivity of chlorine with many organic
compounds may provide another answer. Since sewage
effluent waters from one community become the
eventual drinking waters of communities downriver, it is
of considerable importance that it be known that a disin-
fection process at one point does not contribute to the
pollution burden at a second point. Another concern is
the effect on aquatic fauna of such chlorinated com-
pounds as may be formed by chlorination of waste
waters, Although tremendous amounts of data are avail-
able on many chlorinated compounds having deleterious
environmental effects (e.g., the insecticide DDT and the
herbicide 2,4,5-T), very little is known about chlorinated
compounds that may emanate from chlorinated sewage
effluent waters.

Review of the Literature

A recent release of preliminary results of an Envi-
ronmental Protection Agency (EPA) survey of U.S.
drinking waters suggest that chemical contamination is a
national problem {ref. 2).Jhe report states that all 79
cities surveyed contained some amount of chloroform,
ranging from 0.1 part per billjon {ppb} to 311 ppb. This
and other chemicals found were reported to be partially
due to chlorination of drinking'waters, Delfino {ref. 3},
in response to earlier related reports, doubted the forma-
tion, of chloroform in the chlorine disinfection process
but called for more research in this area. Schwartz {ref.
4), in response to Delfino, cites the relative ease in which
one may expect to find chlorinated compounds after
chlorination considering al! the possible organic com-
pounds found just in sewage effluents. Laubusch {ref. 5)
stated that when chlorine is added to water, a mixture of
hypochlorous {NOCI) and hydrochloric {HCI) acids is
formed and that this reaction is complete in a few
seconds. He points out that under some conditions,

0074321

WATER_PCB-00043371



chlor-addition or éhlor-substitution products may be
formed, but gives no further data. Gaffney (ref. 6}, in a8
letter in Science, found polychiorinated biphenyls
(PCB's) in a sewage treatment plant’s trickling filter bed.
These PCB's were the result of a high biphenyl influx
from a textile mill coupled with waste water prechlorina-
tion. AL

Our interests in this area were rekindled with the
paper by Carlson et al. (ref. 7). They reported that not
only were 10 organic compounds, ranging from pheno!
to benzene, chlorinated but also that biphenyl, used as a
fungicide, was chlorinated under various conditions to
varying extents. This latter compound was of particular
interest since we have been working with PCB’s for
several years as an industrial pollutant. Glaze et al. (ref.
8) found a number of chlorinated compounds by gas
chromatography (GC) after extracting waste-water efflu-
ents containing from 10 to 100 ppm chlorine. Only
chloroform was identified although it was evident from
their chromatograms that higher molecular weight chlo-
rinated compounds also were involved. Although levels
of chlorine can be quite variable in effluent waters,
depending on the chlorine metering devices and operator
control, there are known to be some treatment plants
that discharge effiuents containing as high as 15 ppm
total chlorine residual (ref. 9, p. 456).

The literature is replete with references to PCB’s in
aquatic animals, such as fish, crayfish, snails, shellfish,
etc., in fish-eating birds, predatory birds, and other
vertebrates, and the question that now arises is whether
some of these PCB’s are industrial pollutants or those
produced by chlorination of waste waters.

Background E xperience

We have studied and monitored PCB concentrations
in digested sewage sludge, fish, and effluent waters for
several years. We have shown that PCB levels have stabil-
ized in sewage sludge at about 4-6 ppm, that they are in
the effluent discharges from the sewage plants, and that
they are concentrating in the fish in the Poudre River at
levels often exceeding 5 ppm (refs. 10,11). Although we
have tried, we have been unsuccessful in determining the
source of PCB's into the sewage treatment plants. In
addition, the gas chromatograms of extracts from efflu-
ent waters and fish tissues are not the same as those
from digested studge. If this is not due to some meta-
bolic process, it may possibly be due to chlorination of
the effiuent water. This we would like to determine.

The fact that PCB's have been reported in effluents
from paper mitls which use bipheny! in slime control and
chlorine in bleaching processes, gives credence to the
preliminary work we report below and that already
cited. ~

Preliminary Work

Recently we have conducted some prefiminary work
using biphenyl in water (5 ppm) to which was added
chlorinated water to give chlorine concentrations of 8,
83, and 830 ppm. Under ambient conditions and after
aging for 24 hours and 1 week, the samples were
analyzed, along with suitable controls, by gas chromato-
graphy. The chromatograms shown in figure 1 indicate
at least 8 peaks attributed to PCB's. If the individual
chromatograms of A and C were superimposed over B,
one would see striking overlaps although relative peak
heights of most of the peaks aren't comparable. The
standard (B) is Aroclor 1221, an industrial formulation
containing 21 percent chlorine by weight. This is just
one of eight formulations. it is evident that the higher
level of chlorine resulted in higher chlorine substitution
levels, as indicated by the longer retention times. The
above data have not yet been quantitated nor have PCB
isomer assignments been made to the various peaks.
However, we have on hand over 50 pure PCB standards
ranging from several monochloro to decachloro bi-
phenyls which will be used for identification. Present
work has indicated that biphenyl is chlorinated readily
under conditions similar to those in the local sewage
treatment plants. Other work done has involved use of
sodium”and calcium hypochlorite as chlorine sources.
Discussion of these preliminary studies need not be
included here since chlorine gas is used locally and we
will confine our work to this source initially.

Work Plan

Since we have on hand a very sizable supply of chlo-
rinated PCB isomers, it is our intent to study the chlorin-
ation process initially in the laboratory using bipheny!
and later Aroclor 1221, to determine the parameters
necessary for chlorination. Some of these parameters
would be pH, concentration of reactants, reaction time
and lastly, chlorine source. Since Fort Collins and most
other communities use &hlorine gas, and since that is
what we have used primarily in the preliminary work, we
will continue using this form. After this work has been
completed, we plan on using effluent waters obtained
from the sewage treatment plant and conduct time-
course studies to determine extent of chlorination with
time. Chiorine concentration would be the next factor
studied. Probably of utmost concern is the unequivocat
identification of the products formed. The fact that we
have many of the potential products is extremely bene-
ficial. The water samples will be routinely extracted with
hexane and analyzed by GC using our Micotek MT-220
equipped with four columns and dual Ni 63 electron-
capture detectors. An infrared spectrophotometer
(Perkin-Etmer 337) is on hand for determination of
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Figure 1. Gas chromatograms of extract of biphenyl reacted with Cl,-
water (83 ppm Cl) for 1 day {A), 830 ppm Ci for 1 day (C) and com-
parison to Aroclor 1221 (B}.
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Figure 2. Gas chromatograms of extract of bipheny!l reacted with Cl, -water
{83 ppm Cl) for 1 week (A} and comparison with Aroclor 1221 (B).
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Figure 3. Gas chromatograms of extract of biphenyl reacted with Ci, -water
{830 ppm Cl) for 1 week (A} and comparison to Aroclor 1232 (B).
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by
infrared spectra of products isolated by thin-layer
chromatography. Confirmation of identities is planned
using a mass spectrometer coupled with a GC.

Figure 2 illustrates the similarity of the extract (A)
(the reaction of 83 ppm Cl, water with 6 ppm bipheny!
incubated 1 wegk) with that of Aroclor 1221 but not in
the same propoftlunsA Using a light table, the peaks are
superimposable on one another, This is true also of
figure 3, where the chromatograms show the results of
830 ppm Cl and § ppm biphenyl incubated for 1 week in
comparison to Aroclor 1232, It is evident that increasing
chlorine dosages result in greater degrees of chlorination.
The chromatograms in both figure 2 and figure 3 were
very similar also after 1 day in incubation with the
exception that the later eluting peaks are more pro-
nounced, In figure 3 as in 2 above, alt the peaks in the
extract are in the Aroclor 1232, it was surprising to us
that bipheny! was so readily chlorinated in light of its
assumed unreactivity,

Further work is planned along these lines using
shorter reaction time spans {hours), utilization of thio-
sulfate to terminate the reaction, use of CCl; or CHCI3
instead of hexane as extracting solvent, and use of giass-
distilled water {rather than from Barnstead still) distilled
over basic KMnO,. We have used reagent-grade Cl, gas
and have not noticed any problem with bromine as an
impurity, We would like to get access to a MS to check
our peaks for chlorine content, We have checked the pH
of the saturated Cl,-water and found it to be 2.4 and
after bubbling air through it, via a fritted disc, to be
2.45. So apparently the HOCI and HCI formed by the
reaction of Cl; gas with water is quite stable. Some early
peaks showing up in our blanks, especially the Cl, -water
blanks, are due possibly to the chlorination of hexane.
This is the main reason we want to terminate the chlo-
rination reaction with thiosulfate prior to extraction.

LR A A

HERBERT GILNER (Tivian Laboratories, Providence,
Rhode, Island): | would like to address myself brief-
ly to the methods used to gather information about
polychlorinated biphenyls as environmental con-
taminants. | do not argue with the need, only with
the methods.

It has been claimed both in the press and at this
conference that of the B84 firms to whom letters
were sent in August concexping the use of PCB's,
only one has refused to respond. That company has
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been named in the press. That company is Tivian.
However, to our knowledge, there is at least one
other company which has also refused.

There are two distinct principles involved in
this refusal. The first is that Tivian Laboratories
does not use PCB’s, On hearing this, the Environ-
mentat Protection Agency demanded information
concerning Tivian's use of polychlorinated ter-
phenyls, a series of compounds qualitatively differ-
ent from PCB’s. There has been, to our knowledge,
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no evidence that zhe PCT's accumulate in human
tissues. Moreover, we state and have stated in the
past that Tivian Laboratories do not poliute the
environment.

Furthermore, and this gets us to the second
principle, Tivian feels that the information demand-
ed is propriethyy and that EPA, having been set up
by executive order, has no constitutional or statu-
‘tory right to demand such information or to make
threats concerning penalties for noncompliance. The
company | represent feels that the harassing activi-
ties of the EPA, including trial by the press, are
“totally illegal.

EPA has sought to vilify the name of Tivian by
passing its name to the press, claiming that Tivian
has contaminated the environment with PCB's,
which our company does not use.

Tivian Laboratories has filed a $20 million dam-
age suit against EPA for this release of false informa-
tion to the public. Tivian has further requested the
U.S. Marshall’s Office in Providence, Rhode Istand,
to issue a warrant for the arrest of EPA personnel

for the violation of Constitutional laws and con-
gressional statutes in its dealings with Tivian.

it is ironic that the company most responsible
for the manufacture and distribution of PCB’'s in
this country continues to do so, but a small
company which does not handle PC8’s is harassed.

At our request, the EPA supplied us with a list
of companies to whom questionnaires were sent.
However, the names of certain firms, as we heard
again yesterday, were excized from the list. Is it not
strange that the name of one company is pejora-
tively released to the press while the identity of
others is concealed? Why?

is it not capricious that under our unelected
administration in Washington, these names as well as
those of the companies dealing with the Arabs and
cooperating with the Arab boycott of Israel are kept
secret? The objectives of EPA are without a doubt
useful, necessary, and worthy, and we stil} support
them, but we will not submit to an agency which is
so blatantly being used as a tool of an unethical
policy.

Figure 1, literature handed out by Tivian
Laboratories, is on the following pages.
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:;) IIVIAN LABORATONIS INC. FOR
0,00 008 8408 © PAGHIDLNCE, At 52004 IMMEDIATE

“"5\?‘3‘& € RELEASE

PROVIDENCE COMPANY HITS PACK AT EFA

) Tivian laboratories of Providence R.I, todey announced that it has
initiated actions against the Enviromental Protection Agoncy end Mr, Michael
Deland for allegedly ruining the Company's reputation and 4is business
relations with what the President of the Company described as unfounded,
hysterical harrassment, which resulted in a newpapsr story instigated by
the EPA,

Specifically, a $20,000,000,00 claim has been filed against the
Environmontal Protectiion Agepcy for damsgss, The newapaper story was
released to the Providence Journal Bulletin alleging that the Company
contaminated the environment, with PCB's, which, innidentally ths Compeny
doos not deal with, Tivian doscribed the stery as highly exagerated.
Furthermors, the Company has requested that the-U, S, Marshall's offiocs,
and particularly Marshall Wyatt, 305 Federal Building, Providence, R.I,
4ssue a warrant for the arrest of certain Environawr;tll Protection Agency
Personnel such as Michael Deland New England Enforcement Officer for
violating various ssctions of title 18 of the U. S. Code, namely
Section 242, "Whoover, under color of law, statute or
ordinance, regulation, or custom, wilfully subjects any
inhabitants of any state to the:deprivation of any rights,
privileges, or immunities sscured or protected by the

Constitution or Laws of the United States... shall be
fined no moro than $1000 or imprisoned one year or both,"

~

Section 2h1, “If two or more persons conspire to injure,
opress, threaten or intimidato any citizen in the free
exercise or enjoyment of ary right or privilege secured to him
by the Constitution or laws of the United States ...they
shall be fined no more than $5000 or imprisoned not more

than ten years or both,"

Andrev J, Melechinsky, constitutional attorney for Tivian Laboratories

stated that the EPA harrased the Company with reg:\atérod lotters which were

Figure 1. Tivian Laboratories handout.
~ o, 386
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refused by Tivian, When Tivien requested the exact contonts of these letters
and their nature, they were not given s dofinite answer as to their content.
After Tivi‘in had refused these letters, a letter was served upon Tivian by

& V.S, Marshall, which contsined a very lengthy questionaire form, »

Melechineky charges ths EPA with several Constitutional violations in
sonding out the form particularly Amendment XIIT of the U,S. Constitution,
which states “Noithor slavery nor involuntary servitude.,..,shall exist within
the United States..." Any involuntary response to the subject letter would
constitute involuntary servitude,

Melechinsky further maintains that it is becoming a disgusting practice
for many states _cnd federal agencies to harrass businossmen with lengthy forms.
He asks:t 1, Do not such forme add to & tax bill which is already fantastica-
1ly high? 2. Who pays companies for the time and effort required for
£41ling them out? 3, If such funds are available, isn't i.hut. a further
unvarranted expenditure of tax monies? 4, How can governments justify
adding another nuisance vlond to the smany which various governmental
agencies aro alrsady seeking to impose on businesses? 5, Isn't this an inve~
asion of privacy? 6, What Constitutional authority is there for such forms?

The claim against EPA has been filed by Tivian's Vice-President of Legal
Affairs, Paul Wallins,

¥arvin Antelman the President of the Co"rporltion_, has stated that he
believes that the Agency harrassed him because of his constant criticil;, in
his ospacity as an officer of the National leadership Conference for The .
Security of Israel of Kissinger and Ford for their hard line against the

" State of Israel and Commerce Secretary's Mortton's support of the Arab Bo-

yoott, Antelman stated that the Company will atteampt 4in its litigation to

dooument this. 1In a terse reply to Michael Deland Antelman stated "This most

reoent incident smacks very much like thet of a medieval antisemitic 1ibel

A, Figure 1. fcon.).
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such as'the Jows poisoned the wells,"

Antolman furthor has statod that he views EPA oxtromism as following
in the spirit of Karl Marx who wrote “A_W-rid Without Jews“, and Marx equeted
Jows with capitalism and urgod their destruction. Acusir;g EFA of adopting
& mtdieval scenario in which the capitalist repleces the Jewi Anteluan stated
“This 48 one Jow who does not pollute the wolls and who refuses to be intimi~
dated by gn enti-semitic EPA blood Iibelgand accugsed EPA of attempting to
dishonor responsible businessmen and to portray them bofore the putlic as poll~
uters.

Furthermoro, Antelman stated it would bs a good idsa for Congress to
investipate intensively the backgrounds of some EPA people, a8 he has found
that there are members of the EPA today who have had past left wing associa-
tions with radical militant anti-business groups such as the Black Panthers
and S.D.5. as well as struné Communistic leanings or who have worked for
various foundations whose main progrln; and goals appear to bo the
destruction of American business and the substitution of a Sooialist
or Communist' state here 4n the U.S. and who fund radical orgenizations.

Antelman feels that while it is true that there are irresponsible
individuals who have polluted the environment and, that measures should be
taken to improvo the environment, the EPA smacks of too much harrassment and
too much hysteria and has substituted realistio objectives with impossible
and technologically unfeasible goals, Above all, if ther are polluters that
must be dealt with they should not be denied thogr.c;nntitutionll rights in our
society, Instead, EPA intimidation has resulted in vast destruction of the
industrial clpaclty. of the United States and has vukene.d our economy,
Melechinsky in his reply to Marshall Wyatt accused EPA of practicing a vicious

form of extortion churacteristic of a totalitarisn government,

Figure 1. (con.).
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Providenece firm
given ultimatum
on data rejuest

BY ROGLRY § REDERIKSEN
- dowrd

A Convratbe Weter

PROVIDENCE — Tittan La-
borafories, Inc.. 330 Silver Sp-
ring St,
day as the only firm in the
nation thai has ignored govern-
ment requests for data on
highly toxic PCBs w
polychiorinated bipheayls.

As a resull, the Envie
ronmental Protection  Agency
has formally ordered officers of
the Gem, 52id to be & “major
PCB user,” to supply the data,
or face penalties of up to
KZJ 000 & day, & year in jail, ot

er\m S. Anteiman of New-
ton, Mass, president: of the
tix-ycar-old chemical manufac-
turing firm, said it dors nat use
PCls in its business of making
plating salutions for the jewelry
and clectronics industrics,

He conlinmed that two cer-
tified EPA data request letters
were ignorcd because of
sompany policy sgainst ace
septing centified, or registered,
fetters on grounds that this
might be interpreted legally as

was identified yester-

conserting, or cotnplying, with
the ceatents,

Antaiman aiso confirmed that
2 US. marshal had served the
forma! EPA order, but ssid, *t
was not properly scrved be-
cause it was not placed in my
hands. as s required. 1 read It
and will respond. however.”

He accused EPA and the
{cdera! Occupational Safety and
Hestth Administration of
“harrassing and bupging™ him
heeatze of his past criticism of
them and of President Ford and
Secretary of State Henry
Kissir.ger for their“hard treat:
et of ista). N

The state Heslth Department,
whick was notified by EPA, but
has tken 0o action I the case,
£aid the firm appears 1o be on &
ity ranitary-siorm sewer that
overflows Into the Moshassuck
River after heavy rains.

Autelman said, howeves, that
only domestic waste from two
tnilets and \wo sinks goes into
the sewer. Laboratory wasles
arc hauled away. “We don't use
any PCBs. We don't put any g
the sewer," he said.

Blake Biles, of EPA's Wash-
ington office. said Tivian La-
borstories, was onc of 84 firms,
including eight in New England,
that were sent letters in August,
requesting PCB use and disposal
data for use Wn developing
controls because of growing
concem over effects on public
health,

Figure 1.
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(con.).

Tivian was the only one of,
the 84 firms that {pnored the
latters, desnite several fodlovup
phone ¢lls by EPA's Wash.
Ington and Boston offices belore
the formal order was ssued, be
Bl

The firms’ nares were taken
from customer lists of “the

vonsauta  Chemical Co. the
nation’s fargest PCB mianufac-
turer, US. Customs and EPA
hazasdous materials data, Biles
&ai

PCBs are chiorinated hydio-
carbons resembling DDT, which
EPA hanned in 1972, the same
year it bmited PCB use to closed
electrical systems to reduce wa-
ter and fish contazination. sce
cording, to a recent news release
by John A. S. McGlennca, EPA
regional director in Boston.

Health effects associated with
PCBs include eye discharpe,
acne, vlcers of the uterus, sb-
normal skin pigmentation and
seproductive  failures. New
York recently urged the gublic
not to eat striped bass and
cgrtain other fish from the
Hudson River and Lake Ontario
brcause of Cangerousiy high
PCB levels, McGlenron noted,

Because some siriped bass
spawmed in the Hudson River
migrate to New England wa.
ters, extensive lests have been
started to determine PCB kevels
In food tish here, he said.* - ¢

“Final results of the testing
will not be svailable for a few:
months, but preliminary data
ingicate that PCB levels are
well below the five parts per
million tolerance level es-
tablished i 1972 by the US.
Food and Drug Administration,”
McGlennon said.

“There is no need for New
Englanders to stop eating
striped bass or any other fish
because of possible PCB
contamination,” he “Yaid, but
added that it is cruciat to
continue existing controls and
may be necessary to extend
them 8s 8 result of current
studies and tests.
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O' R iIVlAN LABORATORIES INC. .
/ 330 S1LVER SARING STAREET
FROVIDENCE, A. 1. 02904

40N 421.1208 Noverber 1, 1975 >

United States lMarchal

ATTH: lisrshal Wyatt

. 305 Federal Building
Providence, Fhode Island 02901

Jear Sir:

I am in receipt of your Certified envelope No. 155215, containing & lettor from the Urited

Stetes Environmental Protection Agency to Tivian Laboratories, Inc., dated October 16, 1975
and a four page brochure entitled POLYCHLORINATED BIFHENYL (PCB) COMPOUMDS OR MIXTURES.

As you muy now rcalize, after our phone conversation of 10-27-75, the E.P.i. letter hss no
validity or authority under the United States Constitution.

In referring to e non-exlstent "authority" contsined in the unconstitutional Water Pollue=
tion Control Act and the equally illegal Clesr Air Act and in demanding that certsin
(privete) informetion "must be provided” within certain time limits, the Environmental
Protection Agency 1s practicing a vicious form of extortion, charecteristic of a totali-
terian governzent.

06€

By its unsupporited attack on chlorinated terphenyls and its unwarrsnted demands for cone-
fidential information and trade secrcts, the Environmentsl Protection Agency is break-
ing nurerous laws, some of which follow:

The Constitution of the United States of America:

1. Azendment IV, "The right of the people to te secure in their persons, houses, papers,
and effects, ggainst unreasonable searches and seizures, shall not be violsted, ....."
The demands in the E.P.A. letter constitute an attempted search of Tivien laboratories,
Inc., and seizure of our trede secrets.

7€€%L00

Figure 1. (con.).
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G@ .E IVIAN Lasoratories nC.
330 S1LVER SPRING STREET

PROVIDENCE. R. 1, 02904
40N 321.1200

: 2. Asmendmext IV, "no Warrant shsll issue, tut upon protable ceuse, supported by Cath or
affirration, and particulerly desczribing the place to be sesrched, and the persons or : K
things to ve seized.™ The E.P.i. letter is not a warrant and bas po claim to legality. v

2. imerdmert V, “No perscn skall be ..... compelled in eny criminel csse to be a wit- )
: ness against himselfl, ..... " Tivian Laboretories, Inc. is mede up of people who enjoy

the saxze rignis collectively as we do individuslly. Apy possible sdverse information
mighkt be used sgcinst Tivian Ladorstories, Inc. We would be violeting the Constitution

“ snd our owr test interests Af we answered the E.P.A. letter.
* 4. sDondment V, “No persor shall be ..... deprived of liberty, ..... without due pro-
CeSS +ev-. " Tnis includes the liberty to ignore the illegal demsnds of the E.P.Ai. letter.

5. himendrent IX, "The enumeration in the Constitution, of certain rights, shell not be
construed to deny or disparsge others reteined by the people.” This law guersntees the

ight of Tivian Laboratories, Inc. to do as we please without government interference of
tee kind represented by the E.P.A. letter, unless we clearly do harm to others. The
E.P.A. letter contsins no claims thst Tivian Lsboratories, Inc. has herzed anyone. We &
not have to prove our innocence. The intent of the E.P.A. letler is to coerce us into
producing such proof.

16€

6. Amendment X, "The powers not delegated to the United Stetes by the Constitution .....
exe reserved «.... to the peorle." This mesns that the governrent cannot demsnd infor-
msticn from Tivian laboratories, Inc. unless it,has the backing of exact wording in the
Constitution. There is no wording in the Constitution vhich backs or authorizes tke
Freedox~destroying provisions of the Federzl Water Pollution Control Act &nd Clean Air Act.

7. Anmerdment XIII, "Neither slavery nor involuntary servitude, ..... shall exist within

the United States, ..... ® Apy involuntary response to the subject letter would consti-
tute involunjary servitude.

Figure 1. (con.).
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Title 18, U. S. Code:

8. Sectlon 242, "Whoever, under color of ldw, statute, or ordinance, regulation, or cus-
tom, wilfully subjects sny inhabitants of eny state to the deprivation of any rights,
privileges, or immnities secured or protected by the Constitution or laws of the United
Stetes ..... shall be fined no rore than $1000 or imprisoned one year or both."

9. Section 241, "If two or more persons conspire to injure, oppress, threcten or intimi-
date any citizen in the frec exercise or enjoyment of any right or privilege secured to
him by the Constitution or laws of the United States ..... they shall be fined no more
than $5,0C0 or imprisoned not more than ten yesrs or both."

Also, consider the nuisance, inconvenience and addiuoml expense which a conseientious
response would entsil.

As Tivian latoratories! Chief Executive for Federal Affairs, I em assuming responsibility
for declining to respond to the letter of the Environmentsl Protection igency.

is stated rreviously, the "lsws" quoted by the E.P.A. are illegal. "An unconstitutional
lav, ..... 1s as inoperative as if it had nsver Leen passed ..... izposes no duties, con-
fers no rights, creates no office, bestows no power or authority on anyone, affords no
rrotection, and justifies no acts performed under it ....." " (16 am Jur 2d Sec. 177)

The Constitution provides that (as stated in 16 Am Jur 2d Sec. 177) "No one is bound to
odey an unconstitutional law .....*

The Constitution is the lew wiich we will obey, and that law guarantees the right of

Tivian Laboratories, Inc. to stend up against the kind of tyranny represented by the
E.P.A. letter.

Figure 1. (con.).
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!lVIAN LABORATORIES INC.
d 430 SILVER SPRING STRECT
PROVIDENCE. M. 1. 02004
1401 421.12080

You should take ection against the Environmenial Protection Agency which, as you can see,
has brosen many lews, rather ther assist in the persecution of Tivian Laboratories, Inc.,
vhich has not broken any valid laws and which bas not done harm to anycne. I will be
Plecsed to sign the complaint.

~Constitutiorally Yours,

Info to:

Hr. Robert Thorpson

Environmentel Protection hgency .

John F. Kennedy Federsl Building ’
Boston, Mussechuseits 02203

Mr. Jeffry G. Miller

Acting Assistent Administretor for Enforcement
U. S. Environmental Protection agency
Washington, D., C. 20460

Figure 1. {con.).
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" THE NEED FOR COST-BENEFIT ANALYSIS IN TOXIC
N SUBSTANCE USAGE

A. Eatock®

INTRODUCTION

Yesterday, mercury had the limelight; today, it is
PCB's; tomortow-what? We face a recurrent problem in
dealing with toxic substances in the national-social
context, Thus, this paper discusses the overall problem
of toxic substances rather than just PCB's.

The purpose of this paper is threefold:

a. to show the absolute necessity of cost-benefit
analysis in achieving an equitable balance be-
tween private and social costs and benefits;

b. to illustrate the need in cost-benefit analysis
for researchers to be specific in delineating the
chain of consequences together with the risks
involved in toxic substances; and

¢. toillustrate the elements of a simplified cost-
benefit analysis based on PCB's.

Conceptually, cost-benefit analysis is quite simple in
that one places a value on the costs of an action or
program and a value on the benefits resulting therefrom.
{f the dollar benefits exceed the dollar cost, then one
proceeds with the action or program. However, simple
ideas do tend to get complicated in practice and
cost-benefit analysis is no exception. One complication,
which will be ignored hereafter, is what interest rate to
use in finding the present value of future benefits such
that they can be compared to the costs. Another
complication is how to value intangibles (such as good
health and aesthetics) that do not have an established
price from being traded on the open market. There is no
easy, or even commonly accepted, method for valuing
the unintended effects of toxic substances resulting in
social costs. This results in considerable conflict due to
the judgmental valuing in estimating social costs and,
frequently, the ignoring of the whole issue of
intangibles.

MAGNITUDE OF THE PCB PROBLEM

To itustrate one aspect of the magnitude of the
PCB problem and to lay the groundwork for a
cost-benefit analysis, a hypothetical case on the
accumulated PCB loading to the Lower Great Lakes
from US. sources is worked out. There are three
categories of inputs as follows:

*Socis! Sciences Division, inland Waters Directorate-
Ontario Region, Burlington, Ontario, Canacy. L7R 4A6.

2N

’

394

1. Uncontrolied Imports:

a. Estimate {ref. 1) of uncontrolied imports of
PCB's as part of other products in 1972 =
375,000 1b,

1971 U.S. population in the Lower Great
Lakes Basin (ref. 2) 13 X 10° & 6.3 percent of
total population.

c.  Lower Great Lakes water volume converted to

weight & 4,575 X 10'2 ip,

Assumptions:

a. The PCB distribution is similar
population distribution {ref. 2).

The continuing flow of import products results
in a continuing equivalent amount going into
the environment.

c. Thicty percent of PCB's are of the persistent

{nonbiodegradable) types (ref. 4).

Then, 375,000 Ib of uncontrolied imports result in
an equivalent take water PCB load of 1.5 ppt. Please
note the word “‘equivalent;” in actual fact, the lake
water has a very much lower level since PCB’s tend to
accumulate in the biota and sediment.

2. Existing Pool:

It is reported (ref. 3} that the U.S. consumption was
approximately 1 biltion tb of PCB's during the 40-year
period from 1930 to 1970. The majority of this PCB
consumption must now be in the environment, primarily
in garbage dumps and sediment. If 0.1 percent of this
pool is released annually from the various sources, then
the equivalent lake load is 4 ppt PCB's in the water.

3. Continuing Use: .

The third category is continuing authorized use for
transformers and power factor capacitors, which con-
stitute a consumption of more than 50 X 10° Ib/yr {ref,
4). An assumption of a 0.1 percent leakage rate to the
environment results in an equivalent lake load of 0.2 ppt
in the water.

This is the U.S. loading on the Lower Great Lakes,
to which the Canadian contribution must be added.
Keeping in mind that these figures are based on
unsupported assumptions, it is still interesting to
compare them with the proposed water quality target of
1 ppt. it does indicate that, since PCB’s are so persistent,
the problem will have to be lived with for a long time.
How far to go in rectifying the problem is where

to the

b,
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A COST-BENEFIT FORMAT
A
Benefits

The chief benefit of PCB’s is their nonflammability
in the liquid phase. This has resulted in only PCB-cooled
transformers and power factor capacitors being allowed
in the upper floors of tall buildings. On similar safety
grounds, it is the only flwd permissible for use in
electrostatic precipitators that keep the particulate
pollution from going up the stack of most industries. No
estimates for the value of these benefits, and others
which are not considered, are readily avaitable, but they
must be substantial or the OECD (ref. 8} group would
not have recommended continuing these uses. While not
ignoring the necessity of confirming these benefits, the
cost-benefit analysis may be simplified to the tradeoffs
between direct costs of controlled usage and the cost of
damage to the natural and human environment.

At this point, the three sources of contamination
can be incorporated in the cost-benefit analysis, as
shown in table 1. These figures give some indication of
the most cost-effective tradeoffs between various control
methods and damages to the natural and human
environment.

COSY OF CONTROLLING USAGE

The cost of controlling the authorized usages of
PCB's consists of the direct and indirect costs (table 2).
The direct costs include containment devices to avoid
leakages and losses; the handling of contaminated
containers, cloths, etc.; the decontamination of equip-
ment; the incineration of contaminated cleaning
solvents, clothes, etc.; and the cost of monitoring and
policing these activities to minimize leakages to the
environment,

Indirect costs could include the mdnitoring and
policing required to reduce unauthorized imports of
PCB's as part of other products, and sewage incineration
to reduce the environmentat levels of PCB's. This latter
indirect cost is of considerable interest since high-
temperature incineration appears to be the only practical
method of destroying PCB's, and sewage sludge incinera-
tion has the potential to break the continuing cycle of
PCB through the environment. {n Ontario, approxi-
mately 40 percent of the sewage sludge is incinerated,
principally by the larger centers that are the main
sources of PCB's. Unfortunately, temperatures well in
excess of 860° C are required to destroy PCB's and the
normal Incinerator operation is just at or below this
temperature. Further, since considerable energy is
required to burn the wet sludge, optimization of sewage
plant operations dictates operating at even fower

A,
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operating temperatures as the cost of fuel increases.
Obviously, there is a8 need to optimize sewage plant
incinerator operations with the destruction of PCB's
included in the criteria, The higher cost of fuel can
possibly be alleviated by exhaust gas heat recovery to
dry the incoming sludge, which apparently is not
common practice at present.

SOCIAL COSTS

Social costs, including damage to the environment,
as shown in table 3, are again split into direct and in-
direct costs. The direct costs include loss of commercial
fishing and loss of recreational industry business due to
the contamination by PCB’s of the larger predatery fish
which are at the top of the bioaccumulation chain (ref.
6). Another direct cost is the loss of foodstuffs due to
contamination during production and packaging. Should
PCB'’s continue to be dispersed to the environment from
sewage incineration stacks, and sewage sludge utilized as
fertitizer, there is & good possibility that the fevel of
PCB's in milk, presently as high as 0.1 ppm near indus-
trigl centers in southern Ontario, wilt continue to rise
and result in vatuwe lost when the milk is not fit for
consumption. The occasional poisoning of industrial
workers working with PCB's, or the poisoning of individ-
uals in the general population due to accidental spills,
gives rise to costs from lost work time and medical stten-
tion.

indirect costs (table 4} include such things as
fish-eating birds that have af} but disappeared from the
lower lakes; these include osprey, bald eagle, cormorant,
bittern, herons, and loons (ref. 6). The hesring gulls
would also disappear except for the influx from the East
Coast and the Upper Great Lakes (refs. 6,7). There are
two aspects related to the foss of these birds. One is that,
if the predator fish population declines, the alewife
population will increase, and if the gull population
dectines, who is going to clean up, and at what cost, the
mess resulting from massive alewife dieoffs such as we
had a few years ago. This is what cdn happen if the
balance of nature is disturbed. Howeyer, the main
interest at the moment is the social cost aspect. How
does one cost the aesthetic value of the bird population?
This préblem is typical of the multitude of social costs
that must be considered, and there is no easy answer or
agreement on methods.

EXAMPLE OF SOCIAL COST ANALYSIS
One approach taken to illustrate the problem is as

follows. According to the Federation of Ontario
Naturatists, there are approximately 750 bird watchers
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Table 1. Functional organizational mode!

Due Due
existing continuing uncontrolled
Benefits pool usage imports

X. Transformer and power factor
capacitators safety

Reduction in property Toss
Reduction in loss of 1ife
Reduction in mdeical costs
Reduction in employment loss

Reduction in pollution
(electrostatic precipitators)

Reduction in cost of controlling
pollution

Table 2. Costs of controlling the authorized usages of PCB’s

Risk (cost) Risk (cost) Risk (cost)
due due due
existing continuing uncontrolled
pool usage imports

Cost of controlling usage

Direct costs ~

Containment
Contaminated
articles disposal
Decontamination
Incineration
Monitoring and
policing
Indirect costs
Monitoring and
policing (imports)
Sewage sludge
&jncineration
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Table 3. Social costs of PCB's

Risk (cost) Risk (cost) Risk (cost).

due due due
existing continuing wuncontrolled
pool usage imports

Cost of controlling usage

Social costs (environ-
mental damage costs)

Direct costs

Commercial
fisheries
Recreation
industry
Contaminated
food
Worker Tost
time
Worker medical
costs
Nonrecycling
of paper

in Ontario who report on migratory birds and spend
approximately 500 hours a year observing; there are
enother 15,000 bird watchers who pay $12.00 per year
to belong to the organization, and it may be arbitrarily
assumed that they spend 10 days a year watching birds,
for a tota! of 60 hr/yr. Assuming this is an exponential
function tailing off to the 8 millionth person in Ontario,

who never looks at birds, it can be calculated that

125,000 hours are spent in bird watching. Again being
arbitrary, it could be assumed that 10 percent of the
pleasure in bird watching for Ontario residents is lost
with the loss of the previously mentioned birds. The loss
is then 12,600 hours of enjoyment, and there is still the
problem of putting a value on it. In the past, economists
have attempted to value recreation on the basis of travel
costs, money spent on equipment, the leisure hours
tradeoff against employment income, and many other
methods. The potential loss of employment income
probably sets the upper limit, while the casual observer,
at no cost, sets the lower limit. At this stage, no attempt
to put a value on leisure hours will be made.

The point to be made here is that the researchers
have to provide risk data on the consequences of varying
levels of toxic substances in the er&ironmem. Without

the probabilities of resultant consequences being
specified, no cost-benefit analysis can be performed a".d
resource allocation cannot be optimized. Note that the
incremental increases in social costs in the Legal Usage
columns and the Uncontrolled Imports columns in the
figures can be batanced against the same columns in the
Cost of Controlling Usage subsection. Alternatively, the
cost and effectiveness of sewage sludge incineration may

" result in a considerable reduction in the Social (Risk)

397

Costs such that other Contralling Usage Costs may be
reduced. The combinations and permutations are
manifold, but operational research methods are available
to find the least-cost arr

P 9 .

STRUCTURE OF TOXIC SUBSTANCE RESEARCH

In conclusion, it will be indicated how cost-benefit
analysis relates to the overall scheme of things, along
with a few comments about the organizational structure.
The following {figure 1} shows a conical structure with
the research disciplines at the base, leading up through
Economic and Social Cost and Social Goals Policy to
Legislation and Regulation at the apex.

It may be observed that, at present, the research

0074339
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", Table 4. Indirect costs of PCB's

Risk (cost) Risk (cost) Risk (cost)

due

existing

pool

due due
continuing uncontrolled
usage imports

Gost of controlling usage

Social costs (environ-
mental damage costs)

Indirect costs

Aesthetics - loss
of osprey, bald
eagle, cormorant,
bittern, heron,
loon

Recreational
fishing
Recreational
hunting
Cleanup of
alewife dieoff
Human - loss
of physical
well-being
(includin
abortionsg
Loss of mental
well-being
Loss of social
well-being

tends to be fragmented and uncoordinated. The trans-
portation model (second level in the cone), which shows
how a particular toxic substance cycles through the
natural, biological, and economic environment, tends to
tie together all the various disciplines. The next level,
economic and social cost assessments, should also pro-
vide a unifying force among these disciplines, as well as
linking the research with the social goals.

Further, the ultimate unifying research objective
may be stated as:

To determine the tolerable level of specific toxic
substances in the environment with a holistic
approach that batances the direct and indirect,
private and social costs and benefits relevant to the
use, or nonuse of the substance.

~

.
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Clearly, to meet this objective, some form of cen-
tralized body is needed il each country to integrate and
coordinate toxic substance research among the various
agencies and disciplines involved. These bodies would
specify and insure the planning, implementation, and
control strategy for achieving the research objective,

including:

a. the organization and allocation of research
projects and subobjectives among the various
agencies;

b. the identification and effective communica-
tion of available information and data;

¢. the periodic communication of the overall
strategy and progress in meeting objectives;
and

00-' ‘.3‘!0
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Figure 1. Toxic substances simplified function organization.
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-,
d. the formulation of recommendations based on
the research findings, and their communica-

tion to policy and decisionmakers.
Clearly, to meet this objective, some form of

centralized body is needed in each country to integrate
and coordinate toxic substance research among the
various agencies and disciplines involved. These bodies
would specii(y and insure the planning, implementation,
_and control strategy for achleving the research objective,
including: (a} the organization and allocation of research
projects and subobjectives among the various agencies;
(b} the identification and effective communication of
available information and data; (c} the periodic
communication of the overall strategy and progress in
meeting objectives; and (d)} the formulation of
recommendations based on the research findings, and
their communication to policy and decisionmakers.

All the elements for the lead agencies, the Depart-
ment of Environment and the Environmental Protection
Agency, appear to be present, such that they could grasp
the authority and carry out the above objectives. 1t is
suggested, as a first step, that each of these lead agencies
appoint a Toxic Substances Research Coordination Com-
mittee. Both these national committees should be
endowed with the power, through interdepartmental
sgreements, to carry out their objectives effectively. If
we can proceed in this direction and if everyone pro-
motes these objectives, an effective solution to the toxic
substances problem will be realized.

R A B )

CHAIRMAN TIMM: | have just a few comments on
what kind of comes through to me, about three
things really. Hopefully it came through to you on
the various types of presentations we've had. Ob-
viously we are dealing with a very real problem that
impacts the livelihood of people in this country,
other countries, etc. Another big thing to come
through was that the technical people and the sci-
entific people have got to improve our communica-
tion of the scientific facts that we know to the
people that are affected. | think this is probably the
biggest frustration on the part of the average citi-
zen—he just doesn’t understand what we're doing or
what we find out or maybe does not know what it
means. But | think we’ve got to continue to try.

Finally, no matter what action is taken, it will
have an adverse effect on some people, which of
A

’
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course is an impact on the environment. | think like
the Senator says, EPA is in a “no win'’ situation as
far as everybody is concerned. But | think we've
learned some things fonight and gained some com-
ments good and bad that are going to help us to go
forward, Carlos wants to have some additional com-
ments and then we'll open to the floor.

MR. CARLOS FETTEROLF: | am very disturbed by
an item in the statement of the man from the Hud-
son Valley representing the Stoop Restoration
Society. He told us that Ogden Reid, Commissioner
of the New York State Department of Environ-
mental Conservation, applauded the Canada Depart-
ment of Health and Welfare for establishing its fish

00143"2
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PCB regulation at 2 ppm and that Reid felt the
number should be 1 ppm.

| am also disturbed by the Indiana Senator
urging that we all go home and pound on our legis-
lators for action on PCB's.

There may not be one immediately correct
solution to the PCB problem, but there is a best
solution. The best solution is one which recognizes
all phases of the problem; weighs the advantages,
disadvantages, and costs; evaluates the impacts on
the environment, the industry, and the people. |
don‘t think Ogden Reid can do that off the top of
his head, nor do I think a State legislature can do it
without great thought and the wisest technical
guidance. I'm worried. | don’t want to see a panic
situation. | hope USFDA does not panic. Once regu-
lators deviate from scientifically defensible environ-
mental actions, everyone loses. We waste resources,
we trade one problem for another, and we create
unnecessary costs and limitations on important seg-
ments of society. EPA must take some action.
Hopefully, it will be scientifically defensible and not
emotionally or politically motivated.

MR. JOHN CHASTAM (L.ake Erie Cleanup Committee,
Toledo, Ohio): | represent the Lake Erie Clean Up
Committee, Michigan United Conservation Clubs,
and the Associated Yacht Clubs of Toledo, Ohio. 1
wasn't going to get up to make any statement what-
soever, but after what |'ve heard here tonight, I feel
very much tike Carlos.

Severa! years ago, you remember taconite was a
big issue after the mercury scare. Everybody was

401

under the impression that everything was all settled
and all of a sudden we had taconite. We got asbestos
and that worried me.

| contacted as many of the Governors and as
many of the State officials as | possibly could
around the Great Lakes for the simple reason that
you people out there as well as me own a part of
our Great Lakes. Industry doesn’t own them, indivi-
duals don’t own them, they're a collective thing that
we all have to enjoy. | just want you people to
know that the fight is ours. Industry should realize
what its doing to the very people they need for
help, the people that they employ.

GENERAL CHAIRMAN BUCKLEY: | want to say

about three words and they really are that | deeply
appreciate your being here. Obviously | can’t agree
with each comment because there have been some
mutually exclusive ones, but | certainly found it
informative and really appreciate this. And the
other thing t have is a persona! observation. | think
you're an enormously courteous audience and
youve sat, you've listened to views that were entire-
ly different from your own. | really enjoyed it, and
thanks again.

MR. TIMM: Good night. | got roasted literally as well as

physically.
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. SOME ADDITIONAL COMMENTS WITH RESPECT-

TO AMBIENT AIR SAMPLING FOR PCB'S

Gordon H. Thomas*

The ORF, under contract to the Air Resources
Branch of the Ontario Ministry of the Environment, has
conducted ambidat air sampling for PCB's,

The ambient air was sampled for gaseous
constituents by metering the air through impingers
containing ethylene glycol. In addition, sampling of the
ambient air for suspended particulates was performed
concurrently with the impinger sampling. For this
purpose, a Hi-Vol suspended particulate sampler using a

*Senior Research Scientist, Ontario Research Foundation, -

Sheridsn Park, Mississauga, Ontario, Canada, L6K 183,

L AR

JACK TAYLOR: Gedcor Corporation markets a sotvent
swellable polymer manufactured by Dow Chemi-
cal Company that possesses the unique ability to
absorb or imbibe a broad range of hydrocarbons,
including chlorinated ones such as askarefs. The
polymer, sold under the name “Dow Imbiber
Bead,” draws the hydrocarbon fluid into it's mole-
cular structure, thereby capturing and containing
the hazardous substance. The sealofi attribute of
the bead allows valves to be manufactured that will
altow water to pass and prevent free hydrocarbon
escape into the environment.

MS. DORCAS THOMPSON (private citizen): | would
like to speak on citizen involvement awareness and
communication, It is not enough to have hearings
ont toxic substances, pollution problems, energy
problems, transportation. Ordinary citizens feel
they have much to do. They will not get interested
in any problems they should be concerned about,
because they are not at all aware of the problems. If
a problem such as PCB's is identified, EPA must
issue “‘educational’’ public releases before hearings
regularly to inform people of this threat to our
health. Of registered attendees at the conference

.

glass fiber filter was employed.

Standard analytical procedures for the extraction,
cleanup, and separation of PCB’s from interfering com-
ponents were followed. Final extracts were analyzed by
gas chromatography using electron capture detection.
Confirmation of the presence of PCB’s in some of the
extracts was obtained with the aid of gas chromato-
'graphy-mass spectrometry.

PCB's were detected in both gaseous and particulate
sample extracts. Levels found were as follows:

Gaseous - 0.9-2.6ng/m*®
Particulate - 0.14 - 0.61 ng/m*

LR A I I

there are few Chicago suburban citizens—all

,.Bttendees connected with companies or agencies
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such as EPA. Not one suburban environmentalist or
health person is registered. Several citizens such as
L. W. Van Audobon are present.

if dangers are identified, we need to be edu-
cated by “decree;” signs must be posted on all
areas of known PCB traces or presence—such as in
air, parks, streets, buildings, beaches, water, mar-
kets, and fish and other foods. (We need to treat
this similarly to the warning signs on cigarettes.)
The knowledge of the presence of PCB's in breast
milk must also be imparted to hospitals and new
mothers—if all of these warnings were posted with
addresses of persons to write, people would be con-
cerned and would know their opinions and concerns
are important. | diszgree with Dr. Muir's concern
over industry~he is compromising by his “philo-
sophical” remarks. As we see Dow, Corning, and
Shell have a new product (we are not so entrenched
that we must consider economic factors of comp-
anies). Relocate company personnel, reeducate per-
sonnel to new job, retread personnel, computerize
information, and compare notes industry to indus-
try. After all, none of our businesses were in busi-
ness 100 years ago (in the same States they are in
today) so let us gear for change and not allow any
industries dangerous ecologically or environ-
mentally.

0074345
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“ * LETTER TO CONFERENCE ON POLYCHLORINATED BIPHENYLS

Susan E. Caswell
Friends of the Earth, Madison, Wisconsin

November 19, 1975

I am sending this stat: { to the Envir tal Protection Agency technical conference on polychlorinated
biphenyls for the 200 members of the Madison, Wisconsin, branch of Friends of the Earth. We are deeply concerned
about the growing PCB contamination of rivers and lakes in the Midwest and throughout the country. We are
particularly disturbed by the apparent high levels of these chemicals in fish and fow! taken from Lake Michigan and
from the Upper Mississippi River.

Both of these great bodies of water have been major sources for recreational and commercial fishing in the

Midwest and provide the icipal water supplies for many ties. It seems to us that irreparable harm has
already been done to the sport and commercial fishing industries which utilize these water resources and that a very
veal threat exists to the health of p ingesting PCB taminated fish and fowl or drinking from PCB contam-

inated waters.

We feel that scientific studies have proven the toxicity of PCBs to a wide variety of wildlife including primates
even at levels below the standards set by the Federal Drug Administration. That they are also toxic to man has been
shown by the tragic Japanese experience.

The fact that polychlorinated biphenyls are virtually indestructible by ordinary chemical or microbial processes
means that they will persist in the environment for all time, and since their uses in industry are so diverse and
widespread, the possibility for environmental contamination seems to us to be even more serious in the long run
than the analogous situation with DDT. Indeed, there is evidence that PCBs are already ubiquitous in the environ-
ment--having been detected in the sewage of all major cities, in snow melts, in organisms from the Atlantic Ocean, as
well as In fish and sediments of many lakes and rivers.

Therefore, we feel that the time to take effective action on this grave pollution problem is long past due. We
favor an outright Congressional ban on production and use of PCB's, but in the meantime, we call on the Environ-
mental Protection Agency to develop a comprehensive monitoring program for identifying sources of PCB pollution
of Lake Michigan and the Upper Mississippi River as well as other lakes and rivers and immediately begin to exercise
its authority under the Water Pollution Control Act of 1972 to regulate or eliminate PCB discharges. Thank you.

/s/ Susan E. Caswell
Friends of the Earth
Madison, Wisconsin
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. LETTER TO THE ADMINISTRATOR OF
THE ENVIRONMENTAL PROTECTION AGENCY

Mrs. Meredith C. Tucker

September 8, 1976

Russell Train, Administrator

U.S. Environmental Protection Agency
Waterside Mall

Washington, D.C.

Dear Mr. Train:

We are most concerned with the lack of action the EPA is taking with regard to PCB pollution in Lake Michigan
and other waterways. The seriousness of PCB pollution has been well known since 1972, yet nothing has been done
to control the release of PCB's into the environment.

It seems clear that Monsanto Company is not going to voluntarily withd:aw the chemical from the market; nor
are imports of PCB’s going to cease through informing industrial users about chemical concentrations in our water.
Much stronger enforcement measures are needed.

Banning the use of PCB’s clearly seems to be the only real solution to the problem, Since substitute chemicals
are available for a!l uses of polychlorinated biphenyls, banning PCB’s should present no real hardship.

As a first step toward eliminating PCB’s from Lake Michigan and other water sources, we advocate participation
in the National Conference on PCB’s. Industrial users should be alerted to the dangers of PCB’s and to alternative
chemicals they could use. In addition, the public should be aware of the dangers the chemical poses in use or
through human consumption of fish and water.

We urge you to take strong and i diate action to eliminate the environmental pollution of PCB’s. Thank you
for your attention to this matter.

Sincerely,

/s/ Meredith C. Tucker (Mrs.)
Pesticide Control Committee
Chicagoland Chapter
Friends of the Earth
498 N. Inverway Road
Inverness, Palatine
Rlinois 60087

>: Senator Percy
Senator Stevenson
Lake Mich. Fed.

407 0074347
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LETTER TO LAKE MICHIGAN FEDERATION

Chairperson, Pesticide Committee
Knob & Valley Audobon Society of Southern Indiana

\ November 17, 1975
Lake M‘ivc-hignn Federation

53 W. Jackson
Chicago, Ilinois 60604

Dear Sirs,

By unanimous decision the Knob & Valley Audobon Society of Southern Indiana voted to advocate the ban of
PCB's or the severe restriction of their use. This recommendation is based on several factors:

1. The permanent nature of PCB’S. They are not biodegradable and are stable to heal making them very
difficult to be destroyed.

2. The high levels of PCB’s already found in fish in the Hudson River, Lake Michigan, and other bodies of
water,

3. 'The toxic nature of PCB’s to human life.
If possible please have our position presented at the EPA conference in Chicago.
Sincere]y,.

/s| Chairperson, Pesticide Committee
Box 237
Lanesville, Indiana 47136

LETTER TO THE ENVIRONMENTAL PROTECTION AGENCY, REGION V

Douglas V. Whitesides, Jr.

November 16, 1975

U.S. — EPA, Region V N
Chicago, llinois

Re: PCB Problem Conference
November 19-20-21, 1975, Chicago, lllinois

Gentlemen:

Due to the buildup of PCB’s (polychlorinated biphenyls) in the environment and the serious problems caused by
this material, I believe that its manufacture and use should be completely banned immediately.

Surely the world will be a much better place without this extremely environmentally degrading substance.

Thank you,

s/ Douglas V. Whitesides
N Rt. 1, Box 296
Lanesville, Indiana 47136
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