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L NATURE OF THE ACTION

1. Polychlorinated biphenyls (or “PCBs”) are man-made chemical compounds that
have become notorious as global environmental contaminants. PCBs are found in bays, oceans,
rivers, streams, soil, and air. As a result, PCBs have been detected in the tissues of all living beings
on earth including all forms of marine life, various animals and birds, plants and trees, and humans.

2. The extent of environmental PCB contamination is troubling because PCBs cause
a variety of adverse health effects. In humans, PCB exposure is associated with cancer as well as
serious non-cancer health effects, including effects on the immune system, reproductive system,
nervous system, endocrine system and other health effects. In addition, PCBs destroy populations
of fish, birds, and other animal life.

3. Monsanto Company was the sole manufacturer of PCBs in the United States from
1935 to 1977, and trademarked the name “Aroclor” for certain PCB compounds. Although
Monsanto knew for decades that PCBs were toxic and knew that their ordinary and intended uses
would result in widespread contamination of natural resources and living organisms, Monsanto
concealed these facts and continued producing PCBs until Congress enacted the Toxic Substances
Control Act (“TSCA”), which banned the manufacture and most uses of PCBs as of January 1,
1979.

4. PCBs were used in many industrial and commercial applications, including paint,
caulking, transformers, capacitors, coolants, hydraulic fluids, plasticizers, sealants, inks,
lubricants, among other uses. PCBs regularly leach, leak, off-gas, and escape their intended
applications, contaminating runoff during naturally occurring storms and other rain events.

5. As a result, PCBs contaminate the streets, the drainage systems, stormwater, and

water bodies within the boundaries of Baltimore. This contamination, together with costs incurred
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or to be incurred in investigating, analyzing, monitoring, and remediating such contamination,
constitutes injury to Plaintiff.

6. The Mayor and City Council of Baltimore, in its governmental capacity, owns and
operates a municipal separate stormwater system (“MS4”) that captures precipitation that falls on
impervious surfaces such as streets, sidewalks, and roofs. The stormwater system includes,
among other things, gutters, inlets, pipes, outfalls, catch basins, and other stormwater
infrastructure and features.

7. According to State water quality data from 2016, around 921 square miles of
Maryland’s estuarine waters are “impaired” by PCB contamination. In addition, approximately 223
miles of Maryland’s rivers and streams, and approximately 3,150 acres of Maryland’s lakes and
reservoirs, are similarly impaired.

8. PCB-impaired waters in Maryland—that is, waters with PCB concentrations in excess
of levels determined to be safe for human beneficial uses—include, among many others, Baltimore
Harbor, the Patapsco River, Lake Roland, and the Back River.

9. Baltimore Harbor is an economic engine for the City and the greater Baltimore region.
As one recent report indicates, “the sediments beneath [the Harbor’s] waters remain toxic—not only
with the residue of past industrial activities, but also nutrient and sediment runoff from city streets
and parks.”

10. The report also noted, “PCBs ... appear[] in extremely high concentrations in the Inner
Harbor, which may reflect the influence of stormwater runoff carried to the harbor from Jones Falls.”

11. This is consistent with a December 2012 joint EPA and U.S. Geological Survey
report on PCB contamination in the Chesapeake Bay and surrounding waters, which found

“severe” PCB contamination in certain “hot spots” around the Bay, including Baltimore Harbor.
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12. The available data strongly suggest that Baltimore City’s stormwater system and
Maryland waters surrounding and adjacent to Baltimore, including Lake Roland and Baltimore
Harbor, are substantially impaired by PCBs.

13. By this action, Plaintiff asserts claims for public nuisance, strict liability (design
defect and failure to warn), and negligence, against Defendants to redress the widespread
contamination of the City’s stormwater and other water systems or bodies within the boundaries
of Baltimore caused by Defendants’ wrongful conduct in connection with the design,
manufacture, marketing, sale, and distribution of PCBs.

14.  Plaintiff brings this action solely in its governmental capacity. All claims asserted
in this action are premised on Plaintiff’s legislative responsibility for the maintenance and
operation of municipal stormwater and other water systems and waterbodies, and are brought
solely for the public benefit. This action as a whole, and each claim separately, tends to benefit
the public health and promote the welfare of the whole public, lacking any profit or emolument
inuring to Plaintiff as proprietor. Any such profit or emolument that may otherwise inure, as a
result of this lawsuit, to Plaintiff as a proprietor is hereby disavowed.

15.  Plaintiff seeks all damages, including punitive or exemplary damages, to which it
is entitled as a result of Defendants’ conduct, as well as declaratory and injunctive relief, as set
forth below.

Plaintifft MAYOR AND CITY COUNCIL OF BALTIMORE hereby alleges, upon
information and belief, in part, as follows:

1I. PARTIES

16. The MAYOR AND CITY COUNCIL OF BALTIMORE (“the City,” or “Plaintiff”)

is a municipal corporation, duly organized and existing by virtue of the laws of the State of

Maryland.
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17. In order to discharge stormwater from the MS4, the City is subject to a Phase I
Municipal Separate Storm Sewer Permit issued by the State of Maryland, Department of the
Environment, pursuant to the National Pollutant Discharge Elimination System under the Clean
Water Act.

18.  Discharges from the City’s other systems, including its sewage system and potable
water system, are also governed by National Pollutant Discharge Elimination System (“NPDES”)
permits.

19. The City has spent considerable funds on impervious surface restoration efforts,
which provide qualitative stormwater benefits, and will begin to monitor PCB concentrations in
its stormwater discharges, which will require a significant monetary commitment. Once this study
has been completed, the City will develop a strategy to address PCB discharges from its stormwater
system.

20.  Fish and shellfish that reside in Lake Roland are contaminated with PCBs at levels
that make them unfit for human consumption. Such condition has impaired and damaged Lake
Roland, a recreational resource owned and operated by the City.

21. The City must retrofit its stormwater system in order to manage, remove, and
reduce the presence of PCBs in its stormwater system and Lake Roland, among other waters.

22. Defendant Monsanto Company (“Monsanto”) is a Delaware corporation with its
principal place of business in St. Louis, Missouri.

23.  Defendant Solutia, Inc. (“Solutia”) is a Delaware corporation with its headquarters
and principal place of business in St. Louis, Missouri.

24. Defendant Pharmacia, LLC (formerly known as “Pharmacia Corporation” and
successor to the original Monsanto Company) is a Delaware LLC with its principal place of

business in Peapack, New Jersey. Pharmacia is now a wholly-owned subsidiary of Pfizer, Inc.
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25. The original Monsanto Company (“Old Monsanto”) operated an agricultural
products business, a pharmaceutical and nutrition business, and a chemical products business. Old
Monsanto began manufacturing PCBs in the 1930s and continued to manufacture commercial
PCBs until the late 1970s.

26. Through a series of transactions beginning in approximately 1997, Old Monsanto’s
businesses were spun off to form three separate corporations. The corporation now known as
Monsanto operates Old Monsanto’s agricultural products business. Old Monsanto’s chemical
products business is now operated by Solutia. Old Monsanto’s pharmaceuticals business is now
operated by Pharmacia.

217. Solutia was organized by Old Monsanto to own and operate its chemical
manufacturing business. Solutia assumed the operations, assets, and liabilities of Old Monsanto’s
chemicals business.

28.  Although Solutia assumed and agreed to indemnify Pharmacia (then known as
Monsanto Company) for certain liabilities related to the chemicals business, Defendants have
entered into agreements to share or apportion liabilities, and/or to indemnify one or more entity,
for claims arising from Old Monsanto’s chemical business --- including the manufacture and sale
of PCBs.

29.  In 2003, Solutia filed a voluntary petition for reorganization under Chapter 11 of
the U.S. Bankruptcy Code. Solutia’s reorganization was completed in 2008. In connection with
Solutia’s Plan of Reorganization, Solutia, Pharmacia and New Monsanto entered into several
agreements under which Monsanto continues to manage and assume financial responsibility for
certain tort litigation and environmental remediation related to the Chemicals Business.

30.  Monsanto, Solutia, and Pharmacia are collectively referred to in this Complaint as

“Defendants.”
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III. JURISDICTION AND VENUE

31. This Court has jurisdiction pursuant to 28 U.S.C. § 1332 because complete diversity
exists between Plaintiff and Defendants. The Plaintiff is located in Maryland, but no Defendant is
a citizen of Maryland. Monsanto is a Delaware corporation with its principal place of business in
St. Louis, Missouri. Solutia is a Delaware corporation with its principal place of business in St.
Louis, Missouri. Pharmacia is a Delaware limited liability company with its principal place of
business in Peapack, New Jersey.

32.  Venue is appropriate in this judicial district pursuant to 28 U.S.C. § 1391(a) because
all of the property that is the subject of the action is situated in this judicial district.

IV.  FACTUAL ALLEGATIONS

A. PCBs are Toxic Chemicals that Cause Environmental Contamination.

33.  Polychlorinated biphenyl, or “PCB,” is a molecule comprised of chlorine atoms
attached to a double carbon-hydrogen ring (a “biphenyl” ring). A “PCB congener” is any single,
unique chemical compound in the PCB category. Over two hundred congeners have been
identified.

34.  PCBs were generally manufactured as mixtures of congeners. From approximately
1935 to 1977, Monsanto Company was the only manufacturer in the United States that
intentionally produced PCBs for commercial use. The most common trade name for PCBs in the
United States was “Aroclor,” which was trademarked by Old Monsanto.

35.  Monsanto’s commercially-produced PCBs were used in a wide range of industrial
applications in the United States including electrical equipment such as transformers, motor start
capacitors, and lighting ballasts. In addition, PCBs were incorporated into a variety of products

such as caulks, paints, and sealants.
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36. As used in this Complaint, the terms “PCB,” “PCBs,” “PCB-containing products,”
and “PCB products” refer to products containing polychlorinated biphenyl congener(s)
manufactured for placement into trade or commerce, including any product that forms a
component part of or that is subsequently incorporated into another product.

37.  PCBs easily migrate out of their original source material or enclosure and
contaminate nearby surfaces, air, water, soil, and other materials. For example, PCB compounds
volatilize out of building materials (such as caulk) into surrounding materials such as masonry,
wood, drywall, and soil, thereby causing damage to those surrounding materials and entering the
natural environment. PCBs can also escape from totally-enclosed materials (such as light ballasts)
and similarly contaminate and damage surrounding materials, leading to their introduction into the
natural environment.

38.  PCBs present serious risks to the health of humans, wildlife, and the environment.

39.  Humans may be exposed to PCBs through ingestion, inhalation, and dermal
contact. Individuals may inhale PCBs that are emitted into the air. They may also ingest PCBs
that are emitted into air and settle onto surfaces that come into contact with food or drinks. And
they may absorb PCBs from physical contact with PCBs or PCB-containing materials.

40.  EPA has determined that Monsanto’s PCBs are probable human carcinogens. In
1996, EPA reassessed PCB carcinogenicity, based on data related to Aroclors 1016, 1242, 1254,
and 1260. EPA’s cancer reassessment was peer reviewed by 15 experts on PCBs, including
scientists from government, academia and industry, all of whom agreed that PCBs are probable
human carcinogens.

41.  The International Agency for Research on Cancer published an assessment in 2015
that asserts an even stronger relationship between PCBs and human cancer. The report explains:

“There is sufficient evidence in humans for the carcinogenicity of polychlorinated biphenyls
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(PCBs). PCBs cause malignant melanoma. Positive associations have been observed for non-
Hodgkin’s lymphoma and cancer of the breast. ... PCBs are carcinogenic to humans ... .”

42. In addition, EPA concluded that PCBs are associated with serious non-cancer
health effects. From extensive studies of animals and primates using environmentally relevant
doses, EPA has found evidence that PCBs exert significant toxic effects, including effects on the
immune system, the reproductive system, the nervous system, and the endocrine system.

43.  PCBs affect the immune system by causing a significant decrease in the size of the
thymus gland, lowered immune response, and decreased resistance to viruses and other infections.
The animal studies were not able to identify a level of PCB exposure that did not affect the immune
system. Human studies confirmed immune system suppression.

44, Studies of reproductive effects in human populations exposed to PCBs show
decreased birth weight and a significant decrease in gestational age with increasing exposures to
PCBs. Animal studies have shown that PCB exposures reduce birth weight, conception rates, live
birth rates, and reduced sperm counts.

45.  Human and animal studies confirm that PCB exposure causes persistent and
significant deficits in neurological development, affecting visual recognition, short-term memory,
and learning. Some of these studies were conducted using the types of PCBs most commonly found
in human breast milk.

46.  PCBs may also disrupt the normal function of the endocrine system. PCBs have
been shown to affect thyroid hormone levels in both animals and humans. In animals, decreased
thyroid hormone levels have resulted in developmental deficits, including deficits in hearing. PCB
exposures have also been associated with changes in thyroid hormone levels in infants in studies

conducted in the Netherlands and Japan.
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47.  PCBs have been associated with other health effects including elevated blood
pressure, serum triglyceride, and serum cholesterol in humans; dermal and ocular effects in
monkeys and humans; and liver toxicity in rodents.

48.  Children may be affected to a greater extent than adults. The Agency for Toxic
Substances and Disease Registry explained: “Younger children may be particularly vulnerable to
PCBs because, compared to adults, they are growing more rapidly and generally have lower and
distinct profiles of biotransformation enzymes, as well as much smaller fat deposits for
sequestering the lipophilic PCBs.”

49.  PCBs are known to be toxic to a number of aquatic species and wildlife including
fish, marine mammals, reptiles, amphibians, and birds. Exposure is associated with death,
compromised immune system function, adverse effects on reproduction, development, and
endocrine function. PCB exposure affects liver function, the digestive system, and nervous
systems and can promote cancer in a number of animal species. The presence of PCBs can cause
changes in community and ecosystem structure and function.

B. Monsanto Has Long Known of PCBs’ Toxicity.

50. Monsanto was well aware of scientific literature published in the 1930s that
established that inhalation in industrial settings resulted in toxic systemic effects.

51. An October 11, 1937, Monsanto memorandum advises that “Experimental work in
animals shows that prolonged exposure to Aroclor vapors evolved at high temperatures or by
repeated oral ingestion will lead to systemic toxic effects. Repeated bodily contact with the liquid
Aroclors may lead to an acne-form skin eruption.”!

52. A September 20, 1955, memo from Emmet Kelly, Monsanto’s Medical Director,

set out Monsanto’s position with respect to PCB toxicity: “We know Aroclors are toxic, but the

! Exhibit 1 (MONS 061332).
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actual limit has not been precisely defined. It does not make too much difference, it seems to me,
because our main worry is what will happen if an individual develop[s] any type of liver disease
and gives a history of Aroclor exposure. I am sure the juries would not pay a great deal of attention
to [maximum allowable concentrates].””?
53.  On November 14, 1955, Monsanto’s Medical Department provided an opinion that
workers should not be allowed to eat lunch in the Aroclor department:
It has long been the opinion of the Medical Department that
eating in process departments is a potentially hazardous procedure
that could lead to serious difficulties. While the Aroclors are not
particularly hazardous from our own experience, this is a difficult
problem to define because early literature work claimed that
chlorinated biphenyls were quite toxic materials by ingestion or
inhalation.?
54. On January 21, 1957, Emmet Kelly reported that after conducting its own tests, the
U.S. Navy decided against using Monsanto’s Aroclors: “No matter how we discussed the
situation, it was impossible to change their thinking that Pydraul 150 is just too toxic for use in a
submarine.”
55. In 1966, Kelly reviewed a presentation by Swedish researcher Soren Jensen, who
stated that PCBs “appeared to be the most injurious chlorinated compounds of all tested.” Jensen

refers to a 1939 study associating PCBs with the deaths of three young workers and concluding

that “pregnant women and persons who have at any time had any liver disease are particularly

2 Exhibit 2 (MONS 095196).

3 Exhibit 3 (no Bates number).

4 Exhibit 4 (MONS 095640).

> Exhibit 5 (JDGFOX00000037).

10
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susceptible.”® Kelly does not dispute any of Jensen’s remarks, noting only, “As far as the section
on toxicology is concerned, it is true that chloracne and liver trouble can result from large doses.”’

56. On January 29, 1970, Elmer Wheeler of the Monsanto Medical Department
circulated laboratory reports discussing results of animal studies. He noted: “Our interpretation
is that the PCB’s are exhibiting a greater degree of toxicity in this chronic study than we had
anticipated. Secondly, although there are variations depending on species of animals, the PCB’s
»8

are about the same as DDT in mammals.

C. Monsanto Has Long Known that PCBs Were “Global Contaminants” Causing
Harm to Animals and Fish.

57.  Monsanto became aware that PCBs were causing widespread contamination of the
environment, far beyond the areas of its immediate use, during the time period in which it was
producing and selling PCBs.

58. In 1966, New Scientist published a note titled, “Report of a New Chemical Hazard,”
indicating that “[a] Swedish research worker has expressed concern over the increased amounts of
polychlorinated biphenyl (PCB) entering the air, presumably from industrial smoke and rubbish-
dump smoke, and being absorbed by water and taken up by fish and later humans.” The note also
states that PCBs are “related to and as poisonous as DDT,” and summarizes then-ongoing research
by Dr. Jensen showing PCB concentrations detected in pike, fish and fish-spawn, eagles, and his
own, and his family’s, hair. The note further states that “PCB is much harder to break down than

DDT and there is every reason to suppose that it is much more difficult to get it out of the system,”

6 Id. at JDGFOX00000039.
7 Id. at JDGFOX00000037.
§ Exhibit 6 (MONS 098480).

11
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observing that PCBs have been “detected in the air over London and Hamburg and also in seals
caught off Scotland. It can therefore be presumed to be widespread throughout the world.”’

59.  Monsanto—which also manufactured DDT for decades—knew that PCBs shared
many chemical, toxicological, and environmental properties with DDT. Monsanto knew DDT
posed grave environmental risks and threatened the public health as well as the health of wildlife,
aquatic life, and the natural environmental more generally.

60. By the late 1940s, scientific researchers had established that DDT and other
chlorinated hydrocarbons (a class of chemicals to which PCBs also belong) are absorbed and
stored in fatty tissue of living organisms exposed to them, and pass these contaminants on to their
offspring in milk. For instance, the American Journal of Public Health published a 1950 report
warning that “chlorinated hydrocarbons, such as DDT and chlordane, are soluble in fats and are
stored in the fatty tissues of the body. These compounds possess a high order of toxicity, and their
uncontrolled or unwise use is not desirable.” Extensive scientific research establishing the toxicity
and bioaccumulative and biopersistent nature of DDT and other chlorinated hydrocarbons was
published from the 1940s to the 1960s.

61.  Following publication of the New Scientist report, Monsanto’s Medical Director,
Emmet Kelly, in 1966, obtained and reviewed the academic conference presentation by Dr. Jensen
that apparently underlies the report.' In the presentation, Jensen reported that the “main
characteristic[s]” of PCBs are “[t]heir very high stability,” their lack of “metaboliz[ation] in living

organism[s],” and their non-flammability.!! The presentation also reports the detection of PCBs

? Exhibit 7 (773987).
10 Exhibit 5.
W 1d at -38.

12
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in the tissues of fish and wildlife in Sweden and indicates that the source is likely from industrial
uses of PCBs rather than agriculture.!?

62. A December 1968 article by Professor Richard Risebrough identified chlorinated
hydrocarbons (which include PCBs) as “the most abundant synthetic pollutants present in the
global environment.” The article reported finding significant concentrations of PCBs in the bodies
and eggs of peregrine falcons and 34 other bird species. The report linked PCBs to the rapid
decline in peregrine falcon populations in the United States.

63. On March 6, 1969, Monsanto employee W. R. Richard wrote a memorandum
summarizing Risebrough’s article cited above, as concluding that PCBs are “toxic substance[s],”
“widely spread by air-water; therefore, an uncontrollable pollutant . . . causing extinction of
peregrine falcon ... [and] endangering man himself.”!* Richard explained that Monsanto could
take steps to reduce PCB releases from its own plants but cautioned, “It will be still more difficult
to control other end uses such as cutting oils, adhesives, plastics, and NCR paper. In these
applications exposure to consumers is greater and the disposal problem becomes complex.”!

64. On September 9, 1969, Richard wrote an interoffice memo titled “Defense of
Aroclor.”® He acknowledged the role of Aroclor in water pollution: “Aroclor product is
refractive, will settle out on solids — sewerage sludge — river bottoms, and apparently has a long
life.” He noted that Aroclors 1254 and 1260 had been found along the Gulf Coast of Florida
causing a problem with shrimp; in San Francisco Bay, where it was reported to thin egg shells in

birds; and in the Great Lakes. Richard advised that the company could not defend against all

12 Id. at -46.

13 Exhibit 8 (MONS 096509).
4 7d.

15 Exhibit 9 (DSW 014256).

13
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criticism but should limit Aroclor uses and immediately engage in remediation measures: “We
can’t defend vs. everything. Some animals or fish or insects will be harmed. Aroclor degradation
rate will be slow. Tough to defend against. Higher chlorination compounds will be worse [than]
lower chlorine compounds. Therefore, we will have to restrict uses and clean-up as much as we
can, starting immediately.”!

65. The Aroclor Ad Hoc Committee held its first meeting on September 5, 1969. The
committee’s objectives were to continue sales and profits of Aroclors in light of the fact that PCB
“may be a global contaminant.”!” The meeting minutes acknowledge that PCB had been found
in fish, oysters, shrimp, birds, along coastlines of industrialized areas such as Great Britain,
Sweden, Rhine River, low countries, Lake Michigan, Pensacola Bay, and in Western wildlife.
Moreover, the committee implicated the normal use of PCB-containing products as the cause of
the problem: “In one application alone (highway paints), one million Ibs/year are used. Through
abrasion and leaching we can assume that nearly all of this Aroclor winds up in the
environment.”'®

66. A month later, on October 2, 1969, the Ad Hoc Committee reported extensive
environmental contamination. The U.S. Department of Interior, Fish and Wildlife found PCB
residues in dead eagles and marine birds. Similarly, the Bureau of Commercial Fisheries reported
finding PCBs in the river below Monsanto’s Pensacola plant.  The U.S. Food and Drug
Administration had discovered PCBs in milk supplies. The Committee advised that Monsanto

could not protect the environment from Aroclors as “global” contaminants, but could protect the

continued manufacture and sale of Aroclors:

16 14
17 Exhibit 10 (MONS 030483).
18 1d. at -85.

14
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There is little probability that any action that can be taken
will prevent the growing incrimination of specific polychlorinated
biphenyls (the higher chlorinated — e.g. Aroclors 1254 and 1260) as
nearly global environmental contaminants leading to contamination
of human food (particularly fish), the killing of some marine species

(shrimp), and the possible extinction of several species of fish eating
birds.

Secondly, the committee believes that there is no practical
course of action that can so effectively police the uses of these
products as to prevent environmental contamination. There are
however a number of actions which must be undertaken to prolong
the manufacture, sale and use of these particular Aroclors as well as
to protect the continued use of other members of the Aroclor
series.!”

64.  Despite growing evidence of PCBs’ infiltration of every level of the global ecology,
Monsanto remained steadfast in its production and marketing of Aroclors and other PCBs.

65. Monsanto expressed a desire to keep profiting from PCBs despite the
environmental consequences in a PCB Presentation to its Corporate Development Committee. The
Presentation suggests possible reactions to the contamination issue. It considered that doing
nothing was “unacceptable from a legal, moral, and customer public relations and company policy
viewpoint.” But the option of going out of the Aroclor business was also considered unacceptable:
“there is too much customer/market need and selfishly too much Monsanto profit to go out.”?°

66.  Monsanto’s desire to protect Aroclor sales rather than the environment is reflected
in the Ad Hoc Committee’s stated objectives:

1 Protect continued sales and profits of Aroclors;

2. Permit continued development of new uses and sales, and

3 Protect the image of the Organic Division and the Corporation as
members of the business community recognizing their

responsibilities to prevent and/or control contamination of the global
ecosystem.?!

19 Exhibit 11 (DSW 014612), at -15.
20 Exhibit 12 (MONS 058730), at -37.
2.

15
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67.  An interoffice memorandum circulated on February 16, 1970, provided talking
points for discussions with customers in response to Monsanto’s decision to eliminate Aroclors
1254 and 1260: “We (your customer and Monsanto) are not interested in using a product which
may present a problem to our environment.” Nevertheless, the memo acknowledges that Monsanto
“can’t afford to lose one dollar of business.” To that end, it says, “We want to avoid any situation
where a customer wants to return fluid. . . . We would prefer that the customer use up his current
inventory and purchase [new products] when available. He will then top off with the new fluid

and eventually all Aroclor 1254 and Aroclor 1260 will be out of his system. We don’t want to

take fluid back.” >

68.  Even worse, Monsanto instructed its customers to dispose of PCB containing
material in local landfills, knowing that landfills were not suitable for PCB contaminated waste.
Monsanto had determined that the only effective method of disposing of PCBs was incineration,
and it constructed an incinerator for disposal of its own PCB contaminants. Nevertheless, as
Monsanto’s Manager of Environmental Control, William Papageorge, explained in his 1975
testimony before the Wisconsin Department of Natural Resources, Monsanto instructed its
customers to dispose of PCB contaminated waste in landfills: “lacking that resource [a commercial
incinerator], we have to reluctantly suggest, because we don’t have a better answer, that they find

a well operated, properly operated landfill and dispose of the material in that fashion.”?3

22 Exhibit 13 (MONS 100123).

23 See Testimony of William Papageorge, Public Hearing to Review and Receive Public
Comment Upon Proposed Administrative Rules Relating to the Discharge of Polychlorinated
Biphenyls (PCB’s) Into the Waters of the State, Before the Department of Natural Resources
(August 28-29, 1975).

16
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69. In 1970, the year after Monsanto formed the Ad Hoc Committee, and despite
Monsanto’s actual knowledge of the global reach of PCB contamination, PCB production in the
United States peaked at 85 million pounds.

70. Growing awareness of the ubiquitous nature of PCBs led the United States to
conduct an investigation of health and environmental effects and contamination of food and other
products. An interdepartmental task force concluded in May 1972 that PCBs were highly
persistent, could bioaccumulate to relatively high levels, and could have serious adverse health
effects on human health.

71.  After the 1972 report, the EPA undertook a study to assess PCB levels in the
environment on a national basis. Culminating in a 1976 report, the EPA study revealed widespread
occurrence of PCBs in bottom sediments in several states; in fish and birds; in lakes and rivers; in
the Atlantic Ocean, the Pacific Ocean, and the Gulf of Mexico; sewage treatment facilities; in a
variety of foods including milk, poultry, eggs, fish, meat, and grains; and in human tissues, blood,
hair, and milk. The EPA concluded, PCBs were a “more serious and continuing environmental
and health threat than had been originally realized.”

72.  Meanwhile, up until at least 1970, Monsanto was aggressively promoting the
expanded use and sale of Aroclor and other PCB compounds, including in consumer products. In
a 1960 brochure, Monsanto promoted the use of Aroclors in transformers and capacitors, utility
transmission lines, home appliances, electric motors, fluorescent light ballasts, wire or cable
coatings, impregnants for insulation, dielectric sealants, chemical processing vessels, food
cookers, potato chip fryers, drying ovens, thermostats, furnaces, and vacuum diffusion pumps.
Aroclors could also be used, the brochure advertised, as a component of automotive transmission
oil; insecticides; natural waxes used in dental casting, aircraft parts, and jewelry; abrasives;

specialized lubricants; industrial cutting oils; adhesives; moisture-proof coatings; printing inks;
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papers; mastics; sealant; caulking compounds; tack coatings; plasticizers; resin; asphalt; paints,
varnishes, and lacquers; masonry coatings for swimming pools, stucco homes, and highway paints;
protective and decorative coatings for steel structures, railway tank and gondola cars; wood and
metal maritime equipment; and coatings for chemical plants, boats, and highway marking.*

73. A 1961 brochure touted that Monsanto’s Aroclors were being used in “lacquers for
women’s shoes,” as “a wax for the flame proofing of Christmas trees,” as “floor wax,” as an
adhesive for bookbinding, leather, and shoes, and as invisible marking ink used to make chenille
rugs and spreads. %

74. Thus, by February 1961, at the latest, Monsanto possessed actual knowledge that
its Aroclors were being used in a variety of industrial, commercial, household, and consumer
goods, and affirmatively promoted these uses by encouraging salesmen to market products for
these and other applications.

75. A few years later, in 1970, Monsanto began to distance itself from the variety of
applications of Aroclors that it had proudly espoused a few years before. In a press release, the
company claimed: “What should be emphasized . . . is that PCB was developed over 40 years ago
primarily for use as a coolant in electrical transformers and capacitors. It is also used in
commercial heating and cooling systems. It is not a ‘household’ item.”2¢

76. This message was repeated in a variety of public statements, including in a
document published as “Monsanto Statement on PCBs” in the journal Environment in 1970. In

that publication, Monsanto states that PCBs are not used in “household products” and are not

“highly toxic,” despite actual knowledge that PCBs were, in fact, used in household products and

24 Exhibit 14 (LEXOLDMON004616).
25 Exhibit 15 (0627503).
26 Exhibit 16 (MCLO000647).
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were highly toxic. The publication also falsely implies that PCBs do not represent an
environmental hazard because a “principal market” for PCBs is in closed electrical applications
where PCBs are “completely sealed in metal containers,” and because PCBs are used in polymers
meant for applications as adhesives, elastomers, and surface coatings, rendering them incapable of
escape, when, in fact, Monsanto knew that PCBs would inevitably escape their ordinary and
intended uses to contaminate the natural environment.

D. Monsanto Concealed the Nature of PCBs from Governmental Entities.

77.  While the scientific community and Monsanto knew that PCBs were toxic and
becoming a global contaminant, Monsanto repeatedly misrepresented these facts, telling the public
and governmental entities the exact opposite — that the compounds were not toxic and that the
company would not expect to find PCBs in the environment in a widespread manner.

78. In a March 24, 1969 letter to the Los Angeles County Air Pollution Control District,
Monsanto advised that the Aroclor compounds “are not particularly toxic by oral ingestion or skin

”27 Addressing reports of PCBs found along the West Coast, Monsanto claimed

absorption.
ignorance as to their origin, explaining that “very little [Aroclor] would normally be expected
either in the air or in the liquid discharges from a using industry.”?® A similar letter to the Regional
Water Quality Control Board explained that PCBs are associated with “no special health problems”
and “no problems associated with the environment.”?’

79. In May 1969, Monsanto employee Elmer Wheeler, in Monsanto’s Medical

Department, spoke with a representative of the National Air Pollution Control Administration,

27 Exhibit 17 (NCR-FOX-0575881).
2 1d.
29 Exhibit 18 (NEV 031051).

19



Case 1:19-cv-00483-RDB Document 1 Filed 02/19/19 Page 22 of 36

who promised to relay to Congress the message that Monsanto “cannot conceive how the PCBs
can be getting into the environment in a widespread fashion.”3?

80.  Monsanto delivered the same message to the New Jersey Department of
Conservation in July, 1969, claiming first, “Based on available data, manufacturing and use

”31 The letter then reiterates

experience, we do not believe the [PCBs] to be seriously toxic.
Monsanto’s position regarding environmental contamination: “[W]e are unable at this time to
conceive of how the PCBs can become wide spread in the environment. It is certain that no
applications to our knowledge have been made where the PCBs would be broadcast in the same
fashion as the chlorinated hydrocarbon pesticides have been.”3?

81.  Behind the scenes, as reflected in an internal memorandum dated February 10,
1967, prepared by Monsanto Medical Director Emmet Kelly, Monsanto was “very worried” about
the negative publicity the company would suffer as a result of media coverage of the PCB
contamination issue. The memo, which addresses the problem of “Aroclor in the air and in various
fish and other living reservoirs,” indicates: “We are very worried about what is liable to happen in
the [United States] when the various technical and lay news media pick up the subject. This is
especially critical at this time because air pollution is getting a tremendous amount of publicity in
the United States.”?

82. The memo continues: “We have been receiving quite a few communications from

our customers, but the most critical one is NCR, who are very much involved with their carbonless

copy paper. ... The consensus in St. Louis is that while Monsanto would like to keep in the

30 Exhibit 19 (NCR-FOX-0575888), at -89.
31 Exhibit 20 (NCR-FOX-0575899).

24,

33 Exhibit 21 (MONS 031358).
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background in this problem, we don’t see how we will be able to in the United States. We feel our
customers, especially NCR, may ask us for some sort of data concerning the safety of these
residues in humans. This obviously might be opening the door to an extensive and quite expensive
toxicological/pharmacological investigation.”3*

83.  Despite receiving such inquiries from customers about PCB toxicity and
environmental risks, Monsanto failed to provide truthful and adequate warnings or instructions
concerning those risks, even to its direct customers. Indeed, as alleged above, Monsanto doubled
down on its campaign of deception, issuing numerous public statements and statements to
regulators denying the toxicity of PCBs and denying the environmental hazards Monsanto knew
PCBs posed as a result of ordinary and intended uses.

84.  Monsanto had a complete and comprehensive record of all PCB-related scientific
research and general reportage during the relevant time period. Indeed, in an August 6, 1971
internal memorandum, Elmer Wheeler admits that, “we have probably the world’s best reference
file on the PCB situation. This includes reprints from the literature beginning in 1936 to reports
35

issued last week.

E. Maryland and Baltimore Waters are “Impaired” Due to PCB
Contamination

85.  As described above, PCBs enter the City’s stormwater and wastewater systems
through no fault of the City of Baltimore. The City then lawfully discharges wastewater and
stormwater in accordance with its NDPES permits.

86.  As the State’s fish consumption advisories demonstrate, fish from a host of rivers,

creeks, harbors, reservoirs, lakes, and other waterbodies throughout the State, including Lake

14
35 Exhibit 22 (MONS 029656).
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Roland have been shown to exhibit PCB contamination at levels higher than the impairment level
specified by water quality standards.

87.  For example, Maryland PCB fish consumption advisories recommend restricted
consumption of Striped Bass from the Patapsco River and Jones Falls, and warn that various fish
from the Back River should be avoided altogether.

88.  Moreover, environmental research suggests that high concentrations of PCBs in
local waters likely caused the declining size of the Baltimore Harbor heron colony.

89. Baltimore has taken measures to reduce the volume of PCBs in its stormwater,
including by implementing impervious surface restoration efforts, and will incur additional costs

to test, monitor and remediate Monsanto’s PCBs in the future.
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FIRST CAUSE OF ACTION
PUBLIC NUISANCE

90.  Plaintiff realleges and reaffirms each and every allegation set forth in paragraphs
1-89 as if fully restated in this cause of action.

91.  Plaintiff brings this cause of action in its governmental capacity. This claim is
premised on Plaintiff’s legislative responsibility for the maintenance and operation of municipal
stormwater and other water systems and waterbodies, and is brought solely for the public benefit.
This claim further tends to benefit the public health and promote the welfare of the whole public,
lacking any profit or emolument inuring to Plaintiff as proprietor.

92. Monsanto manufactured, distributed, marketed, and promoted PCBs in a manner
that created or contributed to the creation of a public nuisance that is harmful to health and
obstructs the free use of the City’s stormwater and other water systems and waters.

93, Monsanto intentionally manufactured, marketed, and sold PCBs with the
knowledge that they caused global environmental contamination.

94.  Monsanto knew that PCBs would likely end up in the City’s stormwater systems,
waterways, water bodies, sediments, fish and animal tissues, when used as intended, including in
Baltimore.

95.  Monsanto’s conduct and the presence of PCBs annoys, injures, and endangers the
comfort, repose, health, and safety of others.

96.  Monsanto’s conduct and the presence of PCBs interferes with and obstructs the
public’s free use and comfortable enjoyment of the City’s waters for commerce, navigation,
fishing, recreation, and aesthetic enjoyment.

97.  The presence of PCBs also interferes with the free use of the City’s stormwater

system and waters for a healthy ecologically sound environment.
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98.  Monsanto’s conduct and the presence of PCBs in the City’s stormwater system and
waters is injurious to human, animal, and environmental health.

99.  An ordinary person would be reasonably annoyed or disturbed by the presence of
toxic PCBs that endanger the health of fish, animals, and humans and degrade water quality and
marine habitats.

100. The seriousness of the environmental and human health risk far outweighs any
social utility of Monsanto’s conduct in manufacturing PCBs and concealing the dangers posed to
human health and the environment.

101.  The rights, interests, and inconvenience to the City and general public far outweighs
the rights, interests, and inconvenience to Monsanto, which profited heavily from the manufacture
of PCBs and which can no longer produce PCBs.

102. Monsanto’s conduct caused and continues to cause harm to the City.

103.  The City has suffered and will continue to suffer damage from Monsanto’s PCBs.
The City incurs or will incur costs to remove PCBs that have invaded its drainage systems and to
prevent additional PCBs from entering its systems. Many of the City’s streets are contaminated
with PCBs that enter the City’s drainage systems. The City suffers injuries that are different from
those suffered by the public at large.

104. The City has already incurred costs associated with impervious surface restoration
efforts, and will incur additional costs to test, monitor and remediate Monsanto’s PCBs in the
future.

105. Monsanto knew or, in the exercise of reasonable care, should have known that the
manufacture and sale of PCBs causes the type of contamination now found in the City’s
stormwater system and waters. Monsanto knew that PCBs would contaminate water supplies,

degrade marine habitats and endanger birds and animals. In addition, Monsanto knew PCBs are
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associated with serious illnesses and cancers in humans and that humans may be exposed to PCBs
through ingestion of fish and/or dermal contact. As a result, it was foreseeable to Monsanto that
humans would be exposed to PCBs through swimming in contaminated waters, playing on
contaminated beaches, and by eating fish and shellfish from contaminated areas. Monsanto thus
knew, or should have known, that PCB contamination would seriously and unreasonably interfere
with the ordinary comfort, use, and enjoyment of any contaminated water body, including the
City’s waters. Monsanto had a duty to cease manufacturing, distributing, selling and promoting
PCBs and failed to do so. Monsanto also had a duty to warn about the dangers of PCBs and failed
to do so.

106. Monsanto’s conduct in manufacturing, distributing, selling and promoting PCBs
constitutes an unreasonable interference with a right common to the general public, i.e., the right
to freely use the City’s stormwater system and waters without obstruction and health hazard.

107. Monsanto is under a continuing duty to act to correct and remediate the injuries its
conduct has introduced, and to warn the City, its customers, and the public about the human and
environmental risks posed by its PCBs, and each day on which it fails to do so constitutes a new
injury to the City.

108.  The City suffered harm of a kind different from that suffered by members of the
general public, namely the costly damage to its stormwater system and waters which it constructs
and/or maintains for the public welfare.

109. As a direct and proximate result of Monsanto’s creation of a public nuisance, the

City has suffered, and continues to suffer, monetary damages to be proven at trial.
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SECOND CAUSE OF ACTION
STRICT LIABILITY- DEFECTIVE DESIGN AND MANUFACTURE

110. Plaintiff realleges and reaffirms each and every allegation set forth in paragraphs
1-89 as if fully restated in this cause of action.

111. Plaintiff brings this cause of action in its governmental capacity. This claim is
premised on Plaintiff’s legislative responsibility for the maintenance and operation of municipal
stormwater and other water systems and waterbodies, and is brought solely for the public benefit.
This claim further tends to benefit the public health and promote the welfare of the whole public,
lacking any profit or emolument inuring to Plaintiff as proprietor.

112.  Monsanto’s PCBs were not reasonably safe as designed at the time the PCBs left
Monsanto’s control.

113. PCBs’ toxicity and inability to be contained rendered them unreasonably dangerous
at all times.

114. Monsanto’s PCBs were unsafe as designed as demonstrated by the United States
Congress banning the production and sale of PCBs pursuant to the Toxic Substances Control Act
in 1979.

115.  Due to their toxicity and inability to be contained, Monsanto knew its PCBs were
not safe at the time the product was manufactured because it knew that the product, even when
used as intended, would become a global contaminant and cause toxic contamination of waterways
and wildlife, such as the City’s stormwater system, Lake Roland and the fish in Baltimore Harbor,
due to the nature of PCBs.

116. Monsanto knew its PCBs were unsafe to an extent beyond that which would be
contemplated by an ordinary person because of the overwhelming seriousness of creating global

contamination.
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117. Monsanto manufactured, distributed, sold, and promoted PCBs despite such
knowledge in order to maximize its profits despite the known harm.

118. At all times relevant to this action, feasible alternatives to PCBs were available to
the defendants, which could have eliminated the unreasonable dangers and hazards posed by PCBs.

119.  Any utility allegedly provided by the use of PCBs is greatly outweighed by the risks
and dangers associated with their use.

120. The PCBs were placed in the stream of commerce and sold by Monsanto in a
defective and unreasonably dangerous condition in that they were toxic, persistent,
bioaccumulative, and volatile (i.e., inevitably escaping their ordinary and intended applications),
which resulted in contamination of waterways, wildlife, and water systems, including within the
City.

121.  The PCBs reached the City’s waterways, wildlife, and water systems without any
substantial change in condition and were in the same condition at the time of the alleged injury to
the City’s waterways, wildlife, and water systems.

122. It was foreseeable to Monsanto or a reasonable manufacturer that the PCBs would
reach the City’s waterways, wildlife, and water systems.

123.  Contamination of the City’s waterways, wildlife, and water systems occurred
because of the defective design and manufacture of the PCBs.

124. Monsanto’s PCBs caused and continue to cause injury to the City.

125. Monsanto is under a continuing duty to act to correct and remediate the injuries its
conduct has introduced, and to warn the City, its customers, and the public about the human and
environmental risks posed by its PCBs, and each day on which it fails to do so constitutes a new

injury to the City.
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126.  The City has suffered and will continue to suffer damages in amounts to be proven

at trial.

THIRD CAUSE OF ACTION
STRICT LIABILITY- FAILURE TO WARN

127.  Plaintiff realleges and reaffirms each and every allegation set forth in paragraphs
1-89 as if fully restated in this count.

128.  Plaintiff brings this cause of action in its governmental capacity. This claim is
premised on Plaintiff’s legislative responsibility for the maintenance and operation of municipal
stormwater and other water systems and waterbodies, and is brought solely for the public benefit.
This claim further tends to benefit the public health and promote the welfare of the whole public,
lacking any profit or emolument inuring to Plaintiff as proprietor.

129. Monsanto’s PCBs were not reasonably safe because they lacked adequate warnings
at the time the PCBs left Monsanto’s control.

130. At the time Monsanto manufactured, distributed, sold, and promoted its PCBs,
Monsanto knew that PCBs, even when used as intended, would become a global contaminant and
contaminate waterways and wildlife such as the City’s stormwater, Lake Roland and Baltimore
Harbor.

131.  Despite Monsanto’s knowledge, Monsanto failed to provide adequate warnings that
its PCBs would become a global contaminant and contaminate waterways and wildlife, such as
Baltimore’s stormwater system, Lake Roland and Baltimore Harbor.

132.  Monsanto could have warned of this certainty but intentionally concealed the
certainty of contamination in order to maximize profits.

133.  Monsanto learned and concealed the dangers of PCBs after it manufactured,

distributed, promoted, and sold PCBs, and yet it did not issue warnings to those who had previously
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purchased PCBs, and thereafter continued to manufacture, distribute, promote and sell PCBs
without warnings.

134.  Without adequate warnings or instructions, Monsanto’s PCBs were unsafe to an
extent beyond that which would be contemplated by an ordinary person.

135. Monsanto knowingly failed to issue warnings or instructions concerning the
dangers of PCBs in the manner that a reasonably prudent manufacturer would act in the same or
similar circumstances.

136. The PCBs were placed in the stream of commerce and sold by Monsanto in a
defective and unreasonably dangerous condition in that their design failed to include a warning
necessary for the safe and proper use and disposal of the PCBs.

137. The PCBs reached the City’s waterways, wildlife, and water systems without any
substantial change in condition and were in the same condition at the time of the alleged injury to
the City’s waterways, wildlife, and water systems.

138. It was foreseeable that the PCBs would reach the City’s waterways, wildlife, and
water systems.

139. Contamination of the City’s waterways, wildlife, and water systems occurred
because of the defective PCBs, in that to be non-defective and reasonably safe for use, the PCBs
should have contained or been accompanied by a warning as to their toxicity, persistence,
bioaccumulativity, and volatility.

140.  Further, such contamination occurred because of Monsanto’s failure to adequately
warn or instruct its customers as to proper disposal techniques, including that disposal in ordinary
landfills is inappropriate and would lead to environmental contamination.

141. Monsanto’s PCBs caused and continue to cause injury to the City.
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142.  Monsanto is under a continuing duty to act to correct and remediate the injuries its
conduct has introduced, and to warn the City, its customers, and the public about the human and
environmental risks posed by its PCBs, and each day on which it fails to do so constitutes a new
injury to the City.

143.  The City has suffered and will continue to suffer damages in amounts to be proven
at trial.

FOURTH CAUSE OF ACTION
TRESPASS

144. Plaintiff realleges and reaffirms each and every allegation set forth in paragraphs
1-89 as if fully restated in this count.

145.  Plaintiff brings this cause of action in its governmental capacity. This claim is
premised on Plaintiff’s legislative responsibility for the maintenance and operation of municipal
stormwater and other water systems and waterbodies, and is brought solely for the public benefit.
This claim further tends to benefit the public health and promote the welfare of the whole public,
lacking any profit or emolument inuring to Plaintiff as proprietor.

146. As alleged above, Monsanto manufactured, distributed, marketed, and promoted
PCBs in a manner that ensured that its PCBs would invade the City’s stormwater and other water
systems and waterbodies.

147. As a result of such invasion, the City’s public water systems, which the City
operates and maintains for the public welfare, suffer contamination with toxic PCBs.

148.  Such contamination is harmful to public health and obstructs the free use of the
City’s stormwater and other water systems and waters.

149. Monsanto intentionally manufactured, marketed, and sold PCBs with the

knowledge that they caused global environmental contamination.
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150. Monsanto knew that PCBs would likely end up in the City’s stormwater systems,
waterways, water bodies, sediments, fish and animal tissues, when used as intended, including in
Baltimore.

151.  Monsanto’s conduct caused and will continue to cause injury to the City.

152. Monsanto is under a continuing duty to act to correct and remediate the injuries its
conduct has introduced, and to warn the City, its customers, and the public about the human and
environmental risks posed by its PCBs, and each day on which it fails to do so constitutes a new
injury to the City.

153.  As adirect and proximate result of Monsanto’s trespass, the City has suffered, and
continues to suffer, monetary damages to be proven at trial.

FIFTH CAUSE OF ACTION
NEGLIGENCE

154. Plaintiff realleges and reaffirms each and every allegation set forth in paragraphs
1-89 as if fully restated in this count.

155. Plaintiff brings this cause of action in its governmental capacity. This claim is
premised on Plaintiff’s legislative responsibility for the maintenance and operation of municipal
stormwater and other water systems and waterbodies, and is brought solely for the public benefit.
This claim further tends to benefit the public health and promote the welfare of the whole public,
lacking any profit or emolument inuring to Plaintiff as proprietor.

156. Monsanto had a duty of care to protect others against unreasonable risks resulting
from the use or disposal of its PCBs.

157. Monsanto breached its duty by failing to conform to the requisite standard of care
when it negligently, carelessly, and recklessly designed, manufactured, formulated, handled,

stored, labeled, instructed, controlled (or failed to control), tested (or failed to test), marketed, sold
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and otherwise distributed toxic PCBs that contaminated the City’s waterways, wildlife, and water
systems..

158. Monsanto failed to exercise ordinary care because a reasonably careful company
that learned of its product’s toxicity would not manufacture that product or would warn of its toxic
properties.

159. Monsanto failed to exercise ordinary care because a reasonably careful company
that learned that its product could not be contained during normal production and use would not
continue to manufacture that product or would warn of its dangers.

160.  Monsanto failed to exercise ordinary care because a reasonably careful company
would not continue to manufacture PCBs in mass quantities and to the extent that Monsanto
manufactured them.

161. There is a proximate causal connection between Monsanto’s breach of its duty of
care and the resulting harm to the City’s waterways, wildlife, and water systems.

162. Monsanto’s negligence caused and continues to cause injury to the City.

163. Monsanto is under a continuing duty to act to correct and remediate the injuries its
conduct has introduced, and to warn the City, its customers, and the public about the human and
environmental risks posed by its PCBs, and each day on which it fails to do so constitutes a new
injury to the City.

164. The City has suffered and will continue to suffer damages in amounts to be proven
at trial.

PRAYER FOR RELIEF

Plaintiff prays for judgment against Defendants, jointly and severally, as follows:

1. Damages according to proof;
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2. Punitive or exemplary damages sufficient to punish Defendants’ use of fraudulent,
malicious, or evil intent or actions and deter or warn others against commission of similar
misconduct;

3. Award of the present and future costs to abate the ongoing public nuisance and/or
to investigate, assess, analyze, monitor, and remediate the contamination;

4. Declaratory judgment and injunctive relief requiring Monsanto to pay for

abatement of the ongoing nuisance;

5. Litigation costs and attorney’s fees as permitted by law;

6. Pre-judgment and post-judgment interest;

7. Any other and further relief as the Court deems just, proper, and equitable.
DEMAND FOR JURY TRIAL

Plaintiff demands a jury trial.

Respectfully submitted,

BALTIMORE CITY DEPARTMENT OF LAW

Dated: February 19, 2019 /s/Andre M. Davis

Andre M. Davis

Baltimore City Solicitor (No. 00362)

andre.davis@baltimorecity.gov

Suzanne Sangree, Senior Public Safety Counsel
and Director of Affirmative Litigation
(No. 26130)

suzanne.sangree2(@baltimorecity.gov

Elizabeth Ryan Martinez, Assistant Solicitor

(No. 29394)

liz.ryan@baltimorecity.gov

100 N. Holliday Street, Suite 109

Baltimore, MD 21202

Tel.: (443) 388-2190

Fax: (410) 576-7203
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BARON & BUDD, P.C.

Scott Summy (pro hac vice to be filed)
John Fiske (pro hac vice to be filed)
11440 West Bernardo Court, Suite 265
San Diego, CA 92127

Tel.: (858) 251-7424

Fax: (214) 520-1181
ssummy(@baronbudd.com
jfiske@baronbudd.com

GRANT & EISENHOFER P.A.

Jay W. Eisenhofer (pro hac vice to be filed)
Kyle J. McGee (pro hac vice to be filed)
123 S. Justison Street

Wilmington, DE 19801

Tel.: (302) 622-7000

Fax: (302) 622-7100
jeisenhofer@gelaw.com
kmcgee@gelaw.com

GORDON, WOLF & CARNEY CHTD.
Richard Gordon (No. 06882)

Martin Wolf (No. 09425)

100 W. Pennsylvania Avenue, Suite 100
Towson, MD 21204

Tel.: (410) 825-2300

Fax: (410) 825-0066
rgordon@GWCfirm.com
mwolf@GWCfirm.com

Attorneys for Plaintiff
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October 11, 1937,

XLl ]

r;lxporhcnul work in animals showe that
prolonged exposure to Aroclor vapors e-
| volved at high turntu-oa or by repeated
orf;l %mction will lead to systemic toxic
9$100%8.

ated dodily contect with the liguid
A mloﬂ msy lead to an acne~form skin
sTuption.

Suitsble Araft ventilatioa to control the

vapors evolved at elevated Semperatures,

as vell ag protection by suitable garsents

from extensive bodily oontact with the lig-

uid Aroclore, should prevent aay uatowvard
k.“.“:

In talkine with Dr, Kally before there three
parsgraphe were written, we ed that they
aight as vell de plirased #0 that they oould

be used not only in the Areclor booklet, but
quoted in correspondence as that may be neo-
CesArY.

LeAe Vatt
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COPY Pr. D.V.N. Hardy,«
Dr. H.Ro Ne'man,

Monsanto Chemical Company
8t. Louis, Missouri
September 20, 1955

Dr. J.W. Barrett Your memo September 8 to Mr, Nason

London AROCLOR TOXICITY

Howard Nason has given me your memo of September 8. I
will be happy to discuss this with Dr. Newman during his
visit here. I think, however, there are several points
that I can answer you now,.

You comment upon the difference in toxicity between Aroclor
1254 and 1242. This is not particularly surprising because
in the earlier work it was found that toxicity increased
with chlorination. Of course, from the standpoint of vol-
atility in the case of inhalation or absorption from the

gut from the point of view of ingestion are important.
Frankly, there was not too great a difference between the

two compounds, however. As you know, the maximum allowable
concentrate is 0.1 ml/cubic meter in the case of 1254, and

as high as 10.0 mgm in the case of 1268. I think the former
is too low and the latter 1s too high. In this country they
don't use the MACs very routinely, but certainly in England

I think 1t would be alright to consider 0.2 mgm/cubic meter
aa perfectly safe,

I don’'t know how you would get any particular advantage in
doing more work. What 1s it that you want to prove? I
believe your work should be directed towards finding out
what the concentrationa are of Aroclor during different
operations whether it 1is industrisl or painting. The re-
portas you have seen from Kettering Laboratory are the re-
;gét of approximately 815,000 to $20,000 expenditure by

MCC's position can be summarized in this fashion. We know
Aroclors are toxic but the actual 1imit hess not been pre-~
cisely defined. It does not make too much difference, it
seems to me, because our mpain worry is what will happen if
an individual developes any type of liver digease and gives
a history of Aroclor exposure. I am sure the jurlies would
not pay a great deal of attention to MACs.

PLAINTIFF'S
EXHIBIT
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COPX

Page 2 BSeptember 20, 1955 4ROCLOR TOXICITY

We, therefore, review every new Aroclor use from this point
of view. If it is an industrial application where we can
get alr concentrations and have some reasonable expectation
that the air concentrations will stay the same, we are much
more liberal in the use of Aroclor. If, however, it is
distributed to householders where it can be used ln almost
any shape and forn and we are never able to know how much
of the concentration they are exposed to, we are much more
strict. No amount of toxicity testing will obviate this
last dilemma and therefore I do not believe any more test-
ing would be Justified.

Let's see what our discussions with Dr. Newman and yourself
bring out.

R. Emmet Kelly, M.D.
REK:k

MONS 095197



Case 1:19-cv-00483-RDB Document 1-4 Filed 02/19/19 Page 1 of 2

Exhibit 3



Case 1:19-cv-00483-RDB Document 1-4~ Filed OZ&&/lg Paxge 20f2
c . J. C

¢sce -Krumm. Pl¢

fom MoNsanNTo CHEMICAL COMPANY W b g opse, ~Krumn. 2]

At St. Louis Mr. R. M, Webber -" "
CO:EHDZN}L’{\.L Date November 14, 1955

To Mr. H. B. Patrick Reference
At Krummpich Plant Subject DEPARTMENT 246 (AROCLORS)

It 1s the opinlon of the Medical Department that the eating
of lunches should not be allowed in this department for a
nunber of reasons,

(1) Aroclor vapors and other process vapors could con-
taminate the lunches unless they were properly pro-
tected. ’

(2) when working with this material, the chance of contami-
nating hands and subsequently contaminating the food
is a definite possiblity.

(3) It has long been the opinion of the Medical Department
that eating in process departments is a potentially
hazardous procedure that could lead to serious diffi-
culties. While the Aroclors are not particularly
hazardous from our own experience, this is a diffi-
cult problem to define because early literature
work claimed that chlorinated biphenyls were quite
toxic materials by ingestion or inhalation. In any
case where a workman claimed physical harm from any
contaminated food, it would be extremely Hifficult
on the basis of past literature reports to counter
such claims,

o del A —

cKk T. Garrett
JTG: SMB
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mesrs.s
Ge¢ R. Buchgnan « Rodts,

8t, Louls, Missour: 5: g: WCI::R::;I.
. . geinge te.
Jarusy 21, 1957 g, R. M.do-dnhmzton:m

Nr, He 3. Armstrong ) g‘;
Robcrte Building . FYDRAUL 350 ) . -
pr. Treon and 3 spent an aftornoon with the'unwzzpugo

C1s¢use 3&«1 150, Those prosent were tain ne

Captairn Alvis, Captain sespions, Commander 3isgel and

Mr, Mickey Albert. They diecuceed their -inforcetion con-

oorT reul 150 whiah wat cbtainod at the Saval Institute
of MpGical Rosasiche Wnile repcrts were not availadble, they
had the following gorersl datst ,

£3:4=: arplications of Fydrsul 150 esused dooth
1. 611 of tlo rubbitc tested, {(Tho esount
edministeres was not given.) A l&a smount of
Collulube 220 410 pot cause &y desths,

. rhslsticn of 10 milligremc of Pydraul 150 per
oudis muter or epprexizetoly 2 tonths of s part
of the Aroclor cosponent por zillson for £4 hours
& Gay for N Cays ocoused, ctatistically, dcfinite
1376 Gamagc, Ho matter hoy we discucsed the
pituntion, 4t war s8idlu to chal'ce the dr
thiniing that Pyérsul 10 40 Sust too toxic Lo
©oo in 8 submerina, It mey bE that saeh ounoon-
t1utione woauld nover dbe ropchod in the submarinc
bus the Navy 6oos not sppear ¥illinC $C even pul

It would , thoreforo, that wo should afsoontinue to
soll Pyd 150 for this particulsr application and try t¢
Gevelcy 8 Rydrsulic fluid without Aroclor 8o ono of ity
oarpononts. In this comoetion, Cellulube 220 18 nct used
Sna::h?rmwt it was used inthu tost moIvly &8 B
7.1“3 CKe

The Navy said they ¢id not have sy oumpotitive fluid far
.r 3 slong engimsering-wise to aven eonsidor the toxiscity
[+ . —

R. DEet 5ally, no,

-

REXIBB .

MONS 095640
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Februaky 27, 1967

& 77 br. M. J. Thomas

* ' Research Division
Bujlding lio. 33
ImumeCuﬁlmmﬁmr
Dayton 9, Ohio

Dcar Drx. 'homas. ’

::nttacﬁed is a photostat of the original paper of

. Dr. Jensen in Sweden, relating to polvchlorinated
biphenyls., I will be happy to have your ldeas aftexr
you read it. - . B

As far as the section on toxicology is concerned, it

is true that chloracne and liver trouble can result
from-.laxge doses. Waetlier or pot this is at 211 relevant
to small quaistities existing in human fat is, of couxse,
an entlrely oifferent quertlon.

‘/

At any rate, I belleve before we worry about the
toxicological part of the problem, we should settle
the analytical part.

Sincerely,

R. Emmet Kelly, . D.
¥iedical Director

REK/In | S
att,. o . . : .

01\1652

e

GNCR 0000013
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"-4: w A . : - . __0'
%. - S o ) )

@ Ny Chairman, Ladios and gontlemon, \" .
H In honoxr Lo oux Brittish goat I will txy to hold this lecture in
English. -

An the titlo of this locture states, X am todey going to %ell about
tho dipcovery of somé hithorto unmobmerved chilorina‘toa hydrovarbons
baving up to cight ohloxine in tho nolooule aund Tound'in residue ano—
1lyuie. Tho choniond name of polynhlor:l.nn"tod bifenyls ( In the following
oullod PC‘B). To got :!'m:zi.liﬁx‘ wish POB I will stert with the ochomietxy
and Foxioalogle - .

. 1\39 Dhomigtoy : . i
{b)' ai . ' " R . ’

*
H
-
'

2be main- chnraotarietio of PCB 3ip 1. Thedxr very hig,h stability. As an
,'.'D oxenpls 4hey can be boiled with aitrin aeid without being doetroyed.
2. Thcy aro t;ardly metabolinud in living organisn. Je¢ 1L more than 4
q ohlorine are pret{aant they -axe pon inflamable. It i oleaxr that these
M threo uhaxaoébrs.ntioa does it eapy to undexsiand that whon they have
entorod the ]J.iving arganism.: the will have n 1ow perniestence , BEut 1% is
di:t‘:rlcult ‘o nxplain how they rind theix way into the living oxrganisa. =
Ono thing weems to be ologu-. they don’t come Xrom egricultural usao,
- but from & tochnioal one and most i:roh_aple it k'on.lss to the mature via
wagtes that arec tried to be burnt v.p', Sdoecause tkren we .have them at .once
in the air, beoauce of thoir non inflemability. - , . .

A
’

: Qv:_{\} v}.moxicoleg”i . ’ S o . )

RN

Q‘,ﬂwy reported that 23 ‘out of 24 mon employed in manufecturing of PCB sufferod
from sn acne form coruption of the skin. Acne a%id not appoer until & o

1 - B monthe after the matorial was first usod. In 1937 Drinker reporied

:) . that zats expyued to cﬂlorlnuted biphenyle in concb‘ntnntion of Approxie
mately 1 mg/m> for 16 hours & day Tox 6 weekno Fhowdd damage of the livoxre

( Afber that %time 4tho sllowsd toncentration of PCB in air is. 0 5 ng/::s

i {Por DDt the emme value 18 0.5 ~ 1 m,g/ms). The :=amoe auwthors finiahod

= = - thoir sxporimeants in 1958, and rolated that those uompounds bave on

'

Lo
’vq‘y \ Tho PCB wore intreduced in 1929 and an early as 1936 Jones and Alden

1njou.1-i.oun ertoot, ma.nifentad nolely in the liyex. Chloxrinatod bipo‘:n;{lni
appoarcd to.be ghe! most indouriouo ohlorinated compounds of all tested.

GNCR 0000014
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7 Yo BRI - D)s : |
L - ) .
] @ Greendburg, Mayer and Smith 1959 reporied that PCB and polychlorinsted

Iﬁghtalcnos are blamed fox the dAeath of three young workers, ang thu::
pregoant women and persons who have at any time had any liver discasos
oxe pariicularly suspectidle. .

E Yodol, Haller and Renton gave 1942 animslé PCB dncluding administration
by inhalation, ingostion and skin abeorbtion. NHistologionl oxamination
©X tho visoera showed importont toxic effeot only in the skin and livar,

" and the dogenoration effects in the liver are essentislly ithe osmme whatw
over was' the mothed for the administration, Paribok (1955/ found na an
oocupational polson in the eleoiriesl iAnduetry, mixed totra and ponts
ohlorobipﬁenyl caunes Tolliculitis, oomodo, pyedermia and other pgkin
affections, and that 1te principal toxic er¥eot is fatty degenoration

' of the liverxr, 4

Millex (1944) injected 69 mg PCB (4 end 5 ohlorine) suboontaneously in
32 guinoa pige. Bight to ten days aftex 1nja=tiun, Lat aroplets wero
noted in the livex cells, and afitex 16 dayns they were present 4o moderate
or very large puwinhers, Rabbite and rate were also taeted in thip invoati—

“i:D gBation, en well as the PCB was admivistated both continoualy, aubuuntin_

ously oxr ingested in the food. In the Tfeeding exporiment 8 guinea pigs

raeceived 2 dopses of 69 mg of the chlorinated biphenyl 1 week epaXt.

3 Yeath cecurred in 11 to 29 days.

Pinnlly Mo Laughlin 1964 reported a method 4o tost the chemlocel toxicity

and teratogenic offeot by injection into the yolk sac of Xertile eggs

3 prior %o inoubation. PCH was fouwnd between tﬁs eight compouands among

} 100 tested having tho highest order of toxloity. No hatoh was found ut s

level of 25 mg po evggs, At B level of 70 mg per egm, one cohiock hatched

1 out of 20 injected eggs, but died 2 days later. Some embpryos which were

K examined after they died, showed wesk deformities (orten a short upper brak)

and érowth retaxrdation, Leaﬁ acetate resulted as an example in no hatch -

K at a level of 1 mg per egg. Autopsy aof the dead embyos have showsed exten

asive drain damage. Mercuric chloride showed no hatoh even at a level of ,
. 0,5 mg per egg.

ot

- As the analytical ochemistry im & pronounced pervice scienee I hava been
in cvontact with many scientists from other Tields dAuring the work with
residue analyasle, and I have alweays Tound this contact very stimulating

v

; for my own work. This co-operation often demandes thet we are tmlking the E

} pame soientific language. Beocause of this need I will today try to give E

; & lecture in low level analytical ohemietry For biologists, illustrated =

\ by the residue anelysioc of polyecblorinated biphenyls,

; The locture will be divided in the Yollowling thrse sub-diviseionse: - .
GNCR 0000015
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y - . - - S T T Cedd
.o — . , N ) -
{ e D ] . .
P‘i @ 1. Ghenletry of PCB and thelr to::;h.:ology.

2. Analytioal methods foxr xesidue analysis and proofl of structurvo,
%, ‘Bohaviour of PCB in nature, differencies in metabolising xate 1
of the PCB coxponents, potensation iAin an sovelogical sexrie, con~ !
ocentration _lovels angd o::d‘nnples of samplos which have boen proved to con— !
+ain PCB,

A xepidue mnelysis can be divided ins . ' .
' 1, -Extraction of the pesticides Ifrom ‘the biological material, '

- T followed by a ocareful oleaning-up to teke away intexferring
j sudbstances, most often fats.
2« Jdentification snalysis by moean of gae ohxomatography. '.'I:h:.n—
layer chromatography eusd mass specitrometry.
3. Quantitative analysis. )
At on ecologieanl laboratory in Riksmusdet In Stockholm 1-2 g of a sanplo
ip cut cut or the biol.ogica.l matexial and 'transfarred into a welghbed and
carefully cleanod test tube, and stored at ~20° until analysis. Smaller
o pemplon ha*'re been used, mine. 5 mg of bedy fat, and with dry materials such
&& hair, feathexs, pine ncedlewn 100 mg are sufficient to reach the deslirxred
10 ng/g level in residuo analysis. In cases &r water proofs 1 1, is used
for reaching the 10 pr/g. level.
B.1(homog) In oxder to facilitate complete exiraction of the Lfatiy materials from
3 the blologicel sanple, the doulbe amount of finely powderad anhydrous
° nmagnesium sulphate is added to the sampling tube, and the whole is- homo—
gonisecd with an insertable homogenlger. The resulting powdexr is transferred
' into a epeocisdd Soxhlet extractor, Aftexr 4 hours of extraction the solveat
ip evaporated, leaving the fat in a emall weighed test tudbe at the boitom
‘Soxy~tube) of the extxractor. This fat is dimsolved in methylene chloride im such &
i way that 100 ul (0,1 ml) contain 20 mg of Tat.
The 100 w1l solution 46 now treansferred to & little object glass, 3 x 7 om,
covered with a sillicagel leyexr 1 mm thieck, in ordex to form a line Oy7 cm
Trom ono end of the mlide. Inserting this thin-layex plate into a vewmsol ,
tha bottom of which is covered by a few mm o:f methylene chlorilde, the
9 solvent will be gucked up in the dxy layer of silicagel, and at least
reach the upper end of the plate, The Lfact Lo that the Tat has a grenter
affinity to the powdexr on the plate ‘than the c¢hloxrinated hydrocarborm
have., — and we get a separsation, The fat being more polar than the
ohlorinated Dydrocarbons will never go longexr than 2 om before tha
: o ’ 0281422

.o

. tiemn

GNCR 0000016
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k

P aevm——

o

" asolvont roachos the upper paxrt of the glasa:'

7 5.’;1-0‘2:(08 o Lront of the Tat appeears guite vievidlo against a lanp, and with the

r tube nid of a xazox blsdo tho ‘zone above the fat is transfexrred to tho olutlon
tube &nd the ohlorimnatod bloolides abmorbed on the powdor omn now be
olutod by ono ml of othexr. The eoncentration is sufficient Tor dAstection
of tho ohlorinnted hydrocoarbons dovm to +tha 10™12 g levol.
Tho noxt stop in thoe analyticel procedurc conocerns the poparation of the

5 po airt?rant ohlorina’r.t;d bydxrooarbong that the pample may oontaln. Az n
nattor of Taot, thip irp a Vroudblosome task. It 1s enoy to eetimate whoat
o not px;oaout, but more Aifficult to may exactly one ie p:i-eaant. Ve
pulfor Irom the nogative demonsiration, as will be shown lators .
At firnst o fow woxrds about the soparation of thoe compoxentis prewont in the
sanple. and their visualieation. .

& ge The soparation is accomplishod by mean of & gas chromatograph fitted to a
dotoetor that tranafers 1ts lmpulse to a recoxder.

o

Phoe pystom is shortly .desoribed:

A spirally formefd glasa tube with an :i.zumr diamoter of 2 mm and about 2
O m in Jongth i1e Lfilled up by &8 support, covered with an thin :Layer of an .
odldl. The tube 1s hemnteld in ¢the chromatograph to about 200°. Through the
tubs & piream of nitrogen ocontinously Follows. When about 10 w1 (1/100 of
1 ml) of the purified sample 1is injected intd the tubo, the componcntes of
the sample will be ovapo::-iz"od and go Lforward through the column with the
pas streom, As the consiituents hava d':gfi'ax-ant affinity to the columm
£4lling they wvill pass the column with different spood and_ iz will take
aifferont time foxr thexn to rwoch tho detoctor at tho othexr end of the
Elaps tubae, X§F the temperature and the nitrogon flow are held constant
this timeo, the retontion time, hasz a spooifiowalue for a corteln compound,
This 1e txuo, but'un:tor'hmately 1t 4s ulso & Faoet that 4wo componente can
have tha-same retongsion time. This 1is one of tho biggex pxoblems in gas
chromatographiec snalysis of unknown samples, as will scon be obviocus.
To make Lt possidble to vatimate the retontion time it As noecossaxry to
vigualize the chlarinated hydrooarbones. Pox that purpose moxe ox loss
apéoirio detoctors axre uspd. The detector most often used in posticide
. analysis 15 the »o called eloctron capture debaator, which can detect dovm
3 - %o ono piooayran (= 10712 g of lindan). Unfortunately this detector is not
spopific Lfor chloxine, bu gives answer mloo for oxyzenconteining compounds.
The ropponaa hexe is muck lowoer but can be counterbalanced if the consenw
tra‘ti«._on of the oxygon condaining 1m much highesr, ; B 0z81423
The principls for the eleciron capture detactor ip ahortly:
At the oand of the gas ohromatographioc tube ias placed a 1ittle tube conh-
tainine a foll meda of t3tanium tritido. This Lr av~rodiant. The - o

GNCR 0000017
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;
c:; pnrtiolea are reacting with, the nitrogen molecules coming Ixrom 1he column,
Then we get + Ny ~- e + Nz Over the’ detector we have a tonsion

of 9Q volt and by mean of the electrons we will get a oonstont eleoctrical
ourront over the detectox, Thig ataﬁding current is transferred to a
onv~aV recordor as a conasitant baseline, When now & chlorinated hyéxocarbon
loaves the golumn thio compound hos & high offixity o the slootrons and
this moeans that.the ammount of electrons will dominish, and they will
dimindish préportionnlly to the amownt of chlorino. Tho eslectrioal ocurrvot
. will also diminisbh mnd this Iis noted as m peak on the recordexr. The ures
of tho peak will be proportional to the amount of substance in the sample.
By mean of a standard injection it is now pnéaibla to compare the roton—
tion time and the area of an unknown component with the retention time
and aren of the known standard, As sald befoxe this deotectox ds mot speci~
fic for chlrine but snyhow very useful, because of ites high sonpitivitye.
The sysetem desoribed hasg, as wo Have seen, two Aisedvantages:
1. Two differont compounds can have the pame retention time and ba
detected 'as onc peak.
2, A yegistrated peek doep not need +0o be c¢hlorinated , becausse the
detsctor im mot specific.
Ir the sample im injected in two different columns with different chemical
propertics we have increamsed the chance for & good separation, I two ’
1 . compounde have the same rTetention $ime on ome column they may not have it
3 on ancther, ¥hen & resull peems doubtful, -~ if the obmpound being
reaponsible foxr a cextaln pesk containg cochlorine ox not -~ it is poessible
to oonocontrate the sample and analyea,&t on & less sensitive deteotoxr '
such as the microcloumetric one, which ias specifio Forxr chlorine. The
conpouwnnd is burned in a furnace énd taeh genexrated chloxine titrated
v directly. PN .
As 18 poen from the two last mentionad possibilities it La anyhow possible
to get & rather high degree of certainty in residue analysis, but 1%t is
- a rather time—oconsumeing work.When using this method Just described, we
- very often found that many chromatograms from residue analysiz of nost
earefully purified sampleg still contain & large number of peaks, Nagy
of thesme have retention times that do not sgree with any known chlorinated

‘::> pestioides, or their metabolites. This ohromatopgram con serve as an

i example. It wae obtained by residue analysis of a sea—eagle found deed 2
i in the archipelage of Stockholm. In the range of the known paaks, thore E
} are 50 Rany unidentilied that there also must be an obvious r%ak of the . ﬁ
i

known penks t0 be covered by unknown oneg.
+ha rennrted rannlta AP mnny e~wawdane Anan—

GNCR 0000018
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: . -
titabivo ana{ ;ls must be brought into quea. n, In the present investi-
getion 1t is shown that most of the unknown peak of chromatogrems at )
reoldue anelysia of chlorinated peasticides are due %o polychlorinnted
biphonyls. -
Y will show n chyomatogram of human fat enelyeed on a so called S¥ 96
column, the most often used typblin pesticide analyses. Ea;iy rotention
tinmes weore in agreemont with DDPE, DDTop and DDPpp. Noxt slido shoews the
pame sample anslysed on a Q¥=1 column. Now the Tormer 2 P peaks have
aividoad into 4 péaks,nnd two oF them are 28311l in apgreemont with DDIpp
‘ana Oop., the two mew were unknown,
Logioally, these unknown c¢omponents were at first thought to be netabelitesn
. of the insecticiden. Against thet spoke that neigther txoatment nor
H coxoantrateod sulfurio scid in other, This treatment made it rather sure
thet the compounds 4938 not contain oxzygen. In Swoeden residuss of orgenlo nex
cury have boen investigated rather intonpively ia ‘the Swedish Tauna. -
As thoss oompounde give very high xesponses to the electron capture detoo~
toxr 44 was also investigeted 1L the unknown peaks could have a mercuric

i oxrigin.
.(:) It was found that the water—ecological series had high residues of both
. i merouxy (VWestermark,Johnels) end the unlknown ones, when the same indivi-
1 duals wero analysed. Anyhow, the pheassant suffering most Irom mersury

] poisoning only oonitained lLow levels of electron capturing compounda ana

thooe belonged
4o the normal insactisides. Therefors the unknown could hardly be moxcu~

risls or metabolites of "them.

As the eagle sample giving the chromatogram phown in fig. 10. could be

- eotimated Yo contain DT end DIDE up td-13 kg in extractadblda fat, the
% amount of unknown ocompounds also were sugpested 4o be in the samoe range,
and tehn suffioiently high to &0 & run on the combined gas chromatograph -
mases spectrometer. IT this oould be done successSully it would be possible’
t0 get Very important informationsabout the chemical nature of the unknown,
- for ex. the .molekular welght numbers of chlorine ete, This msthed 1s up %o

now the methoed giving the highest degree of cexrtainty in the low level

ol analytical chemistry, amounts of 100 ng subsiance being enough.

e

G:’ As thic method for identification of totally unknown residues surely
will be very impertant in the future (when f.ex, a bilologist has Tound
that fishes in a xivexr die) it maybgossible by memxun of this method to
£ind ocut exactly what oonpounds are responsible fox the death.

o Foxr this reason, I will go anto vome deiails with this metliod.

In the actual caso we took the cxtract from 20 mg ecagle and concentratod

5Zy1820

e e . GNCR 0000019
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Q it @e much ne poseible and made an injection on the gas chromatograph
combined with the nass spectromecter. The result wes the ohromatogram

rhown on tha next glido. Bvery time the recorfer shoewesd that o compound

- is :l.oav;tng the oolwmn, the effluent is led to the mass spectromotor. Now

Just a fow words adbout tho mass spec.

Phe nmoleoulos leaving the column sare bomded with slectirons at E. Vo have

fiow got tho moloucule positive oharged, but with the same muss ap before. v

ohis M" 1s mccolorated in a vaocuum and will then got & kinetic enexrgl. .
whero ' iB the speed. Next comes the mapgnetioc field that .

txlien té bend the direotion of the molecule., Thim will be

blg Toxr.a omalld molecule mnd less for

O If we have a sicve in tha other end we cen direotly xead the moleoular
welght. Added %o this paront molecule " we will alec get andaition in-
formations, becawse of the fact that N' may npt bo sthble, a part of

¥ 4thom will be broken down beforo they xeach the sileve in the other end,
+ -+ ’
P.ex. M Doe M DD - 0?13
- Masy spectrograms from the different unknown peaks in tho eagle sample as

shownie Tho mass numberse equal to the moleeu:l.ar waighte of the wunknovmo
could be read to 426,392, 358, 324. Astonish,{ngly, the molecular Aifle—
: renoes wexe constantly 34 mess unite, This difference shows o femilaxity )
in origin oX the unknown. Now the fact is that chlorines exsinis as a : |
- mixture t-):f.' -:l;wo isotopas with atom weights 35 and 37 in proportion 75125, AX ' K
the molmcule has one chlorime, this will give two moleoule pec¥s, one Tor
3 - Glzg ond ons Tor Oly.. If there axe two chlorine we have the poosibility
- . of one with only 0135, one with both ©1 Ef.nd 37 snd one with 2 C‘r137 and
thorofore

35

. o281426

GNCR 0000020
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Moleculaxr weigh 324 558 592 426
Ghlorino contemt - 5 B [ 7 i .8
An explanation of the familiarity of the compounds oan be given Lif one

substance is dbulilt from the Tformexr by subs%ituting 8 hyfrogen with

ERSITOF FUNpRr S RUVCS g

ohloxine
i o 25+ moa
H B .2 M+ B4
Thon 4t is possibl o celoulats the molecular weight of the parent
’ hydrocarbon FHC.
*~ Mppe = B = x My, + x M, 5 where M is the moleocular weight of the compononi
having x chloxine atoms, F.ex. 0z m = 426 and 8 €1 we will get :”Pﬁc w "
426 — 2B0 + 8 = 154 and equal with the othexr molekyls.
Tho most probdadble formula with carbon and hydrogen giving ‘this moleoular
wolght is 012 10 and this ocan only be satisfied when the parent-hydro-~
oarbon is biphenyl, and the unknown being polychlorinated biphenyls.
0 . Phis explanation was later Iully verified by injection of & synthetic
: ¥BC on the musw apec,
Furthermore extensive gas chromatographic investigations proved that the
¥AQ standard gave peaks with the same retentien time mrs the wuwnknown
poaks ITrom the sga eagle. '
With the method Just desorlbed I suppoese thot wo have a new possibllity
to study the xesilduex in the air because the pilune needles can allways be
. We have had great dAifficult; in quantifying the PCB,
but when getting a little more time :!f:t wild Pe posaible, We have
done a few ocalouwlations on & few opecies, and I supposs they are xright
vr.i.-bhin a faotoxr 2, We have found the residue to be Ifrom

IEY TIPS ST 2 LRI C ORI JEPUAT XL PRI

It has been my statement here to-day to present +this method for studiscs
of defiling of the neture, and with thie method a mew typo of doilling -
agentes has bean found to be presont in nature, and a few experiment have

RETPU FIHIE U5 1 PP PSR I SECTONS SPPE Y

- shown where they may be found.
Now this method lg going to be used in the Tiret hadn to estimate how the
.-:) situation is 4n nature as a whole, and in the other hend to find the
leaks throug whioch they find its way to nature, Soeom meybe are prasont
here today to get news about the leaks, and to thea I want to may come

a“n

baok in a year. . © gzBlez?

T ek as
'

o

o h ' GNCR 0000021
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So much I think I can say again that the PCB haxrdly can come from
egriculture. As suppoft fox this suggensilion I c¢sn eay that we bhave Tound
PCB in esagle Toathers frxrom Riksmuseet Ixom 1944, where hardly any
chloxinated posticldes were used in agriou:.l.trua. One more thing that I
find importemmt to say is that in contrast to the mexoury problem this does
not poom o bo A pure Swedish problem. I have just ntudied chromatograms
tokon Lxom London air, &nd they cloarly ocontninm PCL, nand dr. Holdon han
$0ld8 me: that ho also £And thew in his fisheamples., But Tinally in walting
ot moxra. rosults Inshouldlad like to pointogxe morei{hing. It 483 proved thet ¥
comds to mature, woe dont hmow now where they are usocd, but they are vexy

i porslstant to c¢hemicals snd to Lire. I think the poison jury should try
to otate that m content of PCB shell always be found in an open deolarn~
tion. -

028428

GNCR 0000022
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Elmer P. Yheeler, Medical Departiment
January 29, _1970 v- S. Barce::, -

Status of Aroclor ToXieo ¥. B. Peperer
logical Studies (ML’ EecIpe, e
\ ﬁ

D. S§. Cameron
Brussels

Enclosed 18 a copy of the reports from our coasylss
isborstory indicating the status of the anims} toxz;n
studies. I have sumnarized the pertinent findings . =~
- gpeparately and as indicated in the tadle.

We have given ccples of thase 323 to we U, §. custan
mer, the U. 8. FDA and one of two other statse agen-
cies. I don't see why this information cannot be
released with discretion in Britain or Burope,

Our interpretation is that the PCB's are exhiditing
a greater degree of toxicity in this chronic study

than we had snticipsted. Secondly, although there

are variations depending on specles of animals, the
PCEB's are about the same as DDT in mamaals,

We have additional interim data which will perhaps
be more discouraging. We are repsating some of the
experiments to confirm or deny the earlier findi

®
are not distributing the early results at this t:‘.."“‘

Elmer P. Whesler

EPW: Ju
Bnclosure

MONS 098480
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REPORT OF A NEW CHEMICAL HAZARD

A Swedish research worker has expressed concern over the
increased amounts of polychlorinated biphenyl (PCB)
entering the air, presumably from industrial smoke and
rubbish-dump smoke, and being absorbed by water and taken
up by fish and later humans. PCB which is related to and
as poisonous as DDT was detected by Mr. Soren Jensen of
the Institute for Analytical Chemistry, University of
Stockholm, in some 200 pike taken from different parts of
Sweden, fish and fish~spawn throughout the country, an
eagle which was found dead in the Stockholm Archipelago,
and, in his own, his wife's and his baby daughter's hair.
As the baby is only five months old her fauther concludes
that she got her dose of PCB with her mother's milk.

I+ is not known at present how much of this substance is
dangerous or even fatal. If it is comparable with DDT
then the limit would be 0.5 mg per cubic metre of air -
and, for comparison, the dead eagle had at least 10 times
as high a concentration in its body. For purposes of
elimination Mr. Jensen has obtained feathers from eagles
preserved at the Swedish National Museum of Natural His-
tory since 1880 and has detected PCB first in an eagle
from 1944.

In Sweden, PCB is known to be used in electrical insula-
tions, hydraulic oils, high-temperature and high-pressure
lubricating oils, paints, lacquers and varnishes, and as
pigments in various plastics. It does not seem to be used
as an insecticide. It is not destroyed by incineration and
may enter the body directly through the skin, by breathing,
or by way of food (especially fish). It is particularly
harmful to the liver, and also the skin; this has been
demonstrated by experiments on mice. PCB is much harder to
break down than DDT and there is every reason to suppose
that it is much more difficult to get it out of the system.
The substance has also been detected in-the air over London
and Hamburg and also in seals caught off Scotland. It can
therefore be presumed to be widespread throughout the
world.

NEW SCIENTIST 15 December 1966

FILE
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cogm e s acteesae W R Richard - Rencarenh Cunuer

st Harch G, 1953 e« il. Eurgen nwSnG
J. Springate  JErnr
Sunien I‘ROCLO”_I‘\. UILDLIGE ACCUSA’l‘IOS‘Eﬁ-_ W, Schzli: WG
- . Olson DOt.sn
LIRRRT R 23 ) 1{' KElly R}(EET-
- J. Garcett JCERR

TG : E. Yneceler - EWHER P, Hodres PHOTC
?, Pari PPARK

R. Keller Jro

L ‘E. Tucker JrQ

Risebrewgh in a recent paper "Naturg , Yol, 220, pee. 1H, 1938, nos
attacked chlorirated biphenyls in tavee ways:

(1} a pollutant - widely spread by alr-water; tharefore an un-
controllable pollutant,

(2) a toxic substance - with no permissible allowable levela
causing extinction of peregrine falcol Ly induced hepatic
enzynes vhich degrade sterolds upsetting Ca metaholisi lewd-
ing to reproductive weakness, presunably through thinner
egg shiells,

(Z) a toxic substanze endangering man himselfl; implying that the
percgrine fzlcon is a leeding indlicator of things to come.

At outlined in Science,Vol. 163, Pg. 548, Envircnmental Dz2f2nse Fund
(ELF) 4s attemptifis to write new legal precedents in conservation
law by hearings and court action. In the Yiesconain caze, water
quality standzrds are at issue, "A substance shall be regarded as

a pollutant if its use retults in publle health probleoms or in acule
or enremic (injury) to animal, plant or gguaftic iffe”, Wisconcin

45 ond of 7 stévas vhich rnow nave fedeanlly epproved walwse uuallily
standards. 2according to Bern tiright, actlng chilef of the Fedsral
water Follutlion Control Aduinistration's Water Quzlity Stendards
Dranch, DU would fit the definiticn of a pollutsant upon a showing
that 4t is harmnful to agquatic 1life,

These people in ED¥ are saying we muct not put rtress on any living

thing throveh s change in eir or water envirommeant, Zagles, plant

3ifc, anything which lives or brewthes. This grouvp is Hushing

havrd on tha extension of the word harmaful, Tngy claim "enzymu

inducer® activity is the 1eal threal of DT and PCB's and are using
7"Eﬁihé"£?zuments to prove that very small anounts of chlorinated

&

.. /% hydrocarbons are "harmful”,

lionzanto is proparing to challenge cerizin atpects of this proulen
but we are not prepared to defend 2suinnt all of the accusatlone.

€ »mS guanitLien

{a) Mozmsanto s preparing itsell to icentily trac

, fn conecntratid
&,
(o}

of chlorinsted hipheryls in uwoter caarles

collected air sanples, end in animzl tissue

whethar w2 have bzen fzls2ly idantified oad cesugoed ov i
We will eventuzlly know wheis a2ay pollution 1s taking »l
and the exteiit of the pollutliza.

Ve will k;

MONS 096509
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E. VWheeler ~2- Mareh 8, 195Gy

(v) We are not preparad to defend ouvselves against the accusa-
‘tlons made of ~nzyme and hormione 2¢tlvily, the {solatlon of
Tenzymes or metabolic products, the Indirect accusation of
cancer, or the splitting of gencs, when this accusation iz
made. Wnhether wa can defond thle route or not needs furLner
discussion,

(e} Through the Industrlal Blo-Test program we are to c¢stablisn
the long term allowable limits of chlerinated biphenyle for
certain birds-fish-animals by feeding experiments, pathologi-
cal examination, and tissue analysis for chlorinated biphenyls.
¥We may be able to anevar reproductive abllity in some animals.

DIT hns beeit under attack forr some years b2cause of 1ts chiorine
content, its persistent ability to be 4ddentified, and the wildlire
probleus sttributed to 4t, We will eti1ll be under the same attack
by the acchanlems listed in {b) even though we might establicsh
pufe oprerating limits for humans and certain animals,

Vihere ¢oes this leave uz?

Und2r identification and control of exposurs - we will he able to
identify and analyzo residues as well or belber than anyone 1a the
vorld. Ve will probably find residues othsr* than DDT and I'CRt¢,
We wi)l probably wind up sharing the blame in the ppm to ppb can-
centrutlon level, .

We can take steps to minimize pollution frem our own ¢hlorinates
biphenyl plants, we can woric with our larger customers to minimize
pollutlon, wo can continue to set up disposal and reclaim operatiors,
We con work o minimum cxposure in manufacture and disposasl of
cavacitors, transformers and heat transfer systems, and minimice
losses lor large hydraulic users,

Dut, we can't earily control hydraulic fluid losses in small plents,
It v111 be rLill nmoro difficult to conirol other end uses such a3
eutiling o0ilo, adhesives, plastics and NCR peper, In thesr appli-
catlous exposure to consumars is greater and the disposal prolica
“becomea coaplex, If chlorineted biphenyl i1s shown to have sone

long tem enzyma or honsone activiiy Lln the ppm range, the appli-
cationo with consumer exposure would cause difficulty.

Risebrough haa taken kn Péelor Banples and c¢laims to have
evidence of enzyme and hormone change, /Here there is no quastion
of i1dentification, Eifne posicion 13 attacked and dincounced
or we wlll aventually have to uwithdraw product {rom e¢nd uses which
have expocure problems.  Since Riszirougn'e paper in "Nature”,

Dee. 1653 has Just been pudblished, 4t is timely, porhaps luporasive,
Lhat Liids paves and 1ts inplications ve diseusssd with ceriuln
custemnra, This 13 a reough one becausc it could mean loss of
buzinuss on clpty and false claims by Rlsebrough,

%“all prepared ¢lszuszions with Ind, Blo-Tecst, iloncanta bioeciiunicots,
the ncdical and legal departments must take place nou. The

HONS 096510
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E. Wheeler “3- arch G, 1942

position of DDT manufacturers ghould he dat
161 z rers 2termin
Ve are be;ng accused of tie same things attvibétgg i: gD%uide.

I have written this memo .to clar
pleuace have comments, arify some of the tasues, May 1

Thanl:s,

¥W. R, Richard

MONS 096511



Case 1:19-cv-00483-RDB Document 1-10 Filed 02/19/19 Page 1 of 11

Exhibit 9



Case 1:19-CV-Q4’2DB Document 1-10 Filed&19/19 Page 2 of 11

i .L. .:_..LO
suoe mami sroCimon D Richard - Research lenter
: - - ce P. Hedges PECIG
s september 9, 1963 M. F Ear Res, 1
vooscer DETENSE CF AROCLOR - nae o [H. Zergen HZZRG
D, c2Llios = ,"
acrLuancE //_:-A
- LRy 1 e AN ”..Jl—' f
To : - e wieeler - NI . V4
L f

General 2clicy

Make the Govt,, States and Universities prove their case,
vut avoid as much confrontation as possible Cemply &and
| work with public officizals to meet or exceed reguirementcs
|\ anead of time. .Adverse publicity and competition are

the real weapans.

= e——

Analytical In Air - %Which Aroclors are present? Wnere?
Tor Aroclcr LIn Water- weggg_ggmnnnndap Govs.
_ In Animals interfere? , Agencle

Keep track of how much contamination - which sources.
Prove Bioharmful - Let Govt. prove its case, on case v case basls

Monsanto Visit-Govt., Blolabs = inisearch of zToxicological
experiments and evidence

vs., Aroclors to «eep up wich
progress.

Monsanto Prove Bioharmless - Limited work at Ind. 3io-test -

"Safe" toxic [man . Rats Seek evidence of Biodegr:
level for mammals via Chickens dation
fish ™Tsh Question evicance againss<

us.

Question shrizptoxicolog:
especlally other toxic
chemicals,

If Aroclor bad, othe*s
must be worse,

Prchable Qutcome

We can prove some thinzs are OK at low concentration.
Give Monsanto some defense,

We can't defend vs. everything. Some animals or fish or
insects will be harmed.

iroclor degradation rate will be slow. Tough to defan:
sainst. l_ther chlorination cerpoxads will be woree ..
-.2e> chioruine compounds.

Therefore we-will have to restrict uses znd clean-up as
mucn 23S _we_can, starting immediately. A

(2. . , 7 .
iy R oI R g 7 N Lv'lu'.f‘w.«-t. . OSw °1~256

1419 ACY il.89 ——
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-2a

T-erefore we will have <o work fer altsrnzte groducts in
end use applications; fcr Aroclor procuction ’acili::es

Clean Up Aroclors and substistute products where necesszry

—_ and wLen recu.-ed, cecore waceats of
publicity anc ccroetitive activizy cver-
whelm us.

Water Pollutlon seems to be first issue

Aroclor croduct is refractive, will settle out on solids -
seweragze sludge - river bottoms, and apparently has a
long life,

Florida or Gul’ Coast - Aroclor 125% - Aroclor 1280 presen:
issue.
40.-200 ppd =~ causing problem at Pensacola (ionsanto)
in plant effluent-causing " with shrimp.
- can't risk shut-down of plant.

Federal and State can extrapolate to other plants in
Gulf area,

San Francisco - Arcclor 1254 and 1260
Reported Aroclor to be present in San Franclsco zay.
Reported to be thin egg shells in birds -
Lot of screaming -

Great lLakes Warf studies on DDT
Aroclor 125% will be found!

Aroclor 1242 will be found?

Air Pollution - Possible spread - but less of an lssue e

right now. e T e T
Analytical werk more difficult, Dt T
Direct Contact with Product Aﬂﬂﬁ‘ :\:é;;uéx

Doesn't seem to be an issue - except for food heat transﬁefrfffn”

. /
We don't believe Aroclor is being used as carrier for / s

insecticide - sprayed around - RYYARE-

H ;J'/
We are not positive but most uses are "closed" systems” -
or products used in sclid piastics, or adhesives, or 7
sealants, :

DSW 014257
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. Fluids Pessitle Pollution by roszitls Polluce.
Customers Plant Creration v Cussecmers :r-
Product
Hydraulic Fluids Yes, leakage external Possitle - Zes
» Johnscn Motors
Castings.
Air Compresscr Flulds Yes, leakage external - Leakage inte zrezu
Keat Transfer Yes, leakage external Leaxage intc groiu
Capacitor Fluids Yes, lezkage from plant zn przcdust rus
: - Serap materials, closes fco end uss
Transformer rluids No, Should be clean. In preduct tus
Yes, Reworked trans- closed fcr end uss
' formers

® (Capacitors can go to land r111 dumps.
Probably not burned, in Al containers.

*#* Need to take care of Aroclor in discarded
ransformers. Product could be drainecd and
reworked,

Protrable Conclusions

Hydraulic Leakage - Product could be caught at
machines but will take a lot
of clean-up work with customers. -
Will have to have replacement
. product - with less-sensitive
components., Work from this base on
clean-up to prevent more pollut:ion
problems,

n

Air Compressor Fluids

Hydraulic Fluids Must expect "shrimp" experiments,
A _ West Florida State, to be "aired"
sometime soon; next few months.

This will lead to bad publicity
and competitive action vs. zl1
Pydrauls,

We will have to try to confine to
Aroclor 1254 and Aroclor 12f0,

OSW 014258
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v
- -

“Je will have to take action before that time,

Gulf Coast -

Action Se able o reclace Arcclor 1254 and Arccler 1260
o in Pycdraul AC and 623 in 2 month's time elore
24 cnard Nov. 15, 1S69.
Fallon/ Eave trial product in hands of Gulf Coast accounis
Richard and distributor before Dec, 15,
Fallon Suggest possible buy of "all phosphate' ester
from Food lMachinery.
Use this as one triazl fluid MCS for insurance,
Richard/ Suggest possible substitution of Aroclor Sii2 for
Aroclor 1254 in hydraulic and compressor blends.,
E. Wheeler judges lower order of toxicity and
solubility for S442 series, Have to test product
in pump test for deposits.
Fallon/ Suzgest field trials of our own all-phosphate
Richard ester,
Fallon/ Work with large customers to clean-up streams.
Kuhn/ Bring in Findett as mfg. partner in the recycle
Kountz business., Get money out of recycle operations.
Inland-Waterways-
Wheeler/ - Be close enough to Great Lakes studies to judge
Richard situation., Are there animals which are being
affected by the concentrations found?
Richard Be prepared to replace Aroclor 1254 and Aroclor
1260 in 4 months in hydraulic fluids and in
alr compressor flulds.
lRichard Be prepared to replace all Aroclor 1242 or 124F

in 6 months in hydraulic fluids. This means
replacement of Pydraul 312 series, and control
of sale of Aroclor 1248 to other hydraulic
accounts such as Cities Service and Mobil.

O3Su

Heat Transfer -

Fallon/
Roush/
Kountz

Tallon/
Roush

Systems will have some leakage depending strongzly
on engineering and maintenance, Need to werk
with customers on ciean-up,

Need to replsace FR especlally in food or sensitilve

prefivot arsas vneos the prndue® 4s etsins
into water, Sec Jishi washer compounca, 3Sce
letter E, Wheeler to T, Fallon,

Taermir:
Therni....

We have possibie repr :ement products 1.

o,
Ovn
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Kuhn/
Falleon

Capacitor
—msm e
Fiuias

Mxt. Benignus/

Bryant

Eng.-Kountz/
Mfg-Hodges

Action

Eng.,TSD-
Plant Pol-
lution Con-
trol

Hodges/
Kountz

DB Document 1-10 Filed 02/19/19 Page 6 of 11

-D-

Try to assure zdeguate production of Trerminol
66 in face of cecreased Aroclor production.
Hz and terphenyl supply may become shors.

Switch customers to Therminol 55

or Therminol 66
ahead of pollution problems in customers
plant,

Work with customers on plant and cdumping
practices,

Findett already set up to rework. Need to
make them a manufacturing arm. We get sale
of recycle-rework fluid.

Capacltor plants have re- Capacitor =-cducts
purification and recycle

systems but up to 5% of Enclosed in Al or
product can be lost by stainless steel for

poor plant producers and 5 to 25 year periced,

off-quality material. Will ultimately have
to dispose of capaci-

5% of production could be tor procucts.

1M lbs/year. This i8 a big

loss for the type of Recommend we =ry to

pollution we are trying now save this product for

to guard against. - a time,

Monsanto must start to work Recommend replacement of
with capacitor people to future Aroclcr business
clean up plant practices, with other products,

We have set-up to accept Have 2 years,

material for rework into
hydraulic fluid but this
relocation is not a satis-
factory solution. Material
must be reworked to electri-

. -cal grade or destroyed,

Action

whichever is more economical.
Must start now to get con-
trol of off-grade material.

Monsanto must help plant clean-
up of custamer plunis wucantation,
coalescing, adscrpiion, £ise-
zosal of aduc.oent or racycle of
zc8soro2nts.

¥ereante sally needs “lmow-how"
for clean-up,

Monsanto should seek Govt. contract
money for clean-up research, (See
MRC R. Binning, D. Nelson) DSW 014260
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-~

) -
Transformers Translcrmer Plant can cperate
in a ciean, eflficlent manner
- with reeyzle ol cfl-grade Product tranclormer
. Arocicr, can remai.l SLliel =
' no exposure Ior 2
Action Snould advise disposal of
fi1lier element materials so
Senignus/ as to minizize chance of
Bryant water pollutlion. Incinerate
‘or dispose,
Should t>»y to r
Reworked transformers pose business ;- clz
a threat if the Aroclor is by ecducavicn ¢l cus
dumped into a water stream, tomers.
Action Should try to minimize chance
EEE—— of dumping "o0ld" fluid by re-
Benignus/ working and by educating co.
Bryant shops and collecting product

for rework or disposal.

Dalton is set up in England
to rework electrical grade

fluid,
‘Kuhn/Kountz Need rework facility here +
Findett? disposal scheme,

Monsanto Plants

The Dept. of Interior and/or State authorities could
monitor plant outfall and find ppm of chlorinated dbiphenyls
. at Krummrich or Anniston anytime they choose to do so.
. .- . This would shut us down depending on what plants or animals
~+' 7~ they choose to find harmed,

Action - Take steps to see that every precaution 1s taken
to prevent Aroclor entering water streams. Try

7 to reduce to ppb level,
)QJ Vrv P.Hodges-Seek a Govt. contract on adsorption and incineration
TSD eycles - MRC.
Engrg. -

Kountz Take samples of streams and river water and mud
evidence for before and after clean-up. Samples
can be stored for further analysis if we can't
keep up current with analytical determinationa,

Apply Monean%o clean-up methods to customer plant
Badwll Wi Gumag..ces S4d Drocsluraes,

psW Ol426l
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Action - Evaluate liguid incinerators vs, solics
- handling incinerators for disposing c¢f ircilor
ZuLETB. & and pentachlorophenol wastes, I estimase
“le. Aroclor disposal at 1-47 lbs/year, exclusive
Xountz of cleaning up >iver bottoms or outlall
and bottoms,
Kuhn
Hydraulics 20% of 4¥ 1bs 800,020 1its
Heat Transfer 10% of 27 1lbs 200,030 1bs
Capacitors 5% of 20 1,008,000 its
_ Transformers 5% of 158 750,02C 1ts
2,750,080 its
Central Set up an incinerator to handle Aroclor dis->
Eng., & posal - preferably one which will handle
Mrg TSD . solids such as muds - slurries as well as /-
liquids. Have in operation within 12 months. [~
Kountz & Ideally have incinerators avallable different
Kuhn sections for disposal. /
Possible
help from
MRC
Chronic Toxicity Studies - Ind, Bio-Test
Wheeler Continue studies to establish FDA type limits
Xeller of toxicity on Aroclor 1242, Aroclor 1254
Ind.Bio- and Aroclor 1260,
Test

Rework with R. Keller-S, Tucker the number
of samples which are to be analyzed

for Aroclor in tissue., Try to see 1if
.Aroclors are changed metabolically., Does
concentration level off, decline i1f feeding
is stopped?

Institute studies against the most limiting
biological parameters., If shrimp are the
most limiting species for Aroclor levels

of toxiclity, then we will have to have
biological studies on these species to con-
firm or deny adverse findings.

OSW 014262
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Action -

Zngrg. &
wre. -
Xountz
and
Rahn

Central
Eng. &
Mfg TSD

Kountz &
Kuhn

Possible
help from
MRC

-T-

Evaluate lizuid incinerators vs. solids
handling incineraters for disposing c¢f ircilor
and pentachlorophenol wastes, I estimace
Arocclor disposal at 1-+ 1lbs/year, exclusive
of cleaning up river bottoms or outlall

bottoms,
Hydraulics 20% of 4¥ 1bs 820,020 1its
Eeat Transfer 10% of 2 1bs 200,035 1ts
Capacitors 5% of 208 1,000,082 ins
~ Transformers 5% of 15K 750,8C2C 1ts
'2,750,0CC ibs
Set up an incinerator to handle Aroclor dis:\ S NCe
posal - preferably one which will handle -~
solids such as muds - slurries as well as /b

liquids, Have in operation within 12 months. ,~°
Ideally have incinerators avallable different
sections for disposal.

i
7/

Chronic Toxicity Studies - Ind, Bio-Test

Wheeler
Keller
Test

Continue studies to establish FDA type limits
of toxicity on Aroclor 1242, Arocclor 1254
and Aroclor 1260,

Rework with R, Keller-S, Tucker the number
of samples which are to be analyzed
for Aroclor in tissue., Try to see if

.Aroclors are changed metabolically. Does

concentration level off, decline 1if feeding
is stopped?

Institute studies against the most limiting

bioclogical parameters, If shrimp are the
mest limiting species for Arcclor levels

of toxicity, then we will have to have
biclogical studies on these species to con-
firm or deny adverse findings.

DSW 014262
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Bilodezradation Studies

Set up rate of tiodegradation studies with Inorganie Div.
on Aroclor 1242 vs, Aroclor 1254
: Aroclor 5442 vs, Aroclor 5460
Swisher Chlorinated diphenyl ether
Chlerinated paraffin vs, chlorinated naphthalene
Chlorobromo Arcclors 1242 and 1248

Baxter Contact Baxter and Lidgett at MCL regularly for results on
idgett Aroclor degradation. They are reported to be moving on
MCL laboratory experiments,

Establishicontact with chlorcphenol degradation studies
of Cellu-Chem Group. '

TG

W. R. Richard
" WRR:ms -

psw 014263
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Biodegradation Studies

Set up rate of tiodegradation studies with Inorganic Div,
on Aroclor 1242 vs, Aroclor 1254
: Aroclor 5:42 vs, Aroclor 5460
Swisher Crlorinated diphenyl ether
Chlerinated paraffin vs, chlorinated naphthalene
Chlorobromo Aroclors 1242 and 1248

Baxter Contact Baxter and Lidgett at MCL regularly for results on
Lidgett Aroclor degradation. They are reported to be moving on
MCL laboratory experiments,

Establish contact with chlorophenol degradation studies
of Cellu-Chenm Group.

G

W. R. Richard

" WRR:ms

pSW 014263
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CONFIDENTIAL

MINUTES OF ARCCLOR "AD HOC" COMMITTSE

First Meeting

Date: September 5, 1969

—

Present: M. W. Farrar
P. B. Hodges, Secretary
E. V. John
W. R. Richard
E. P. Wheeler, Chairman

Objectives: (Agreed to by the Committee)

Submit recommendations for actlon which will:

1. Permit continued sales and profits of Aroclors and
Terphenyls. :

2. Permit continued develoupment of uses and sales.

3. Protect image_ of Organic Division and of the Cor-
poration,

Background Discussion of Problem:

1. Agreed that we should concentrate on Aroclor 1254 and
1260. Areclor 1242 nas not yet been incriminated for
these ppssible reasons: )

8. Nature of uses of 1242 minimizes environmental
contamination.

- b. .It may degrade biologically.

¢. Unless analytical techniques are performed care-
fully, 1242 can be destroyed by oxidation during
the analyses.

2. - PCB has been found in:
a. Fish, oysters, shrimp, tirds.

b. Along coastlines of industrialized areas such as
Great Dritain, Swedcn, Rhine River, low countries,
Lake Michigan, PensacoB Bay, in Western wild 1life
(eagles). It may be a global contaminant.

3. PCB has been tled to DUT in effects on disappearance of
wild birds which have fish diets. Ratio of PCB to DUT
has becn atout 49-50:1 generally. Dr. Reisboro reported
almost 1:]1 ratio. PCB may te contriduting to or exap-
gerating the effects of other chlorinated aromatics.

MONS 030483
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5.

-2-

T~

Sample acceptance from the numerous rescecarchers was
discussed. This has been dcne on a limited bvasis.

Qur corroboratlion of testing of their samples adds

to our knowledge and demonstrates a willingness by Mon-
santo to help define the problem, but it is expensive
énd also tightens any possible legal cases against us--
1t rules out possidilities that Aroclors are not
involved,

Toxicity levels:

Aroclors have been shown to be safe for man in rea-
sonable exposure concentratlons. -We are teating 100
ppm in diet of rats and dogs on a rule-of-thumb
pasls that 1/100 of toxicity level is safe and 1

ppm is probably the upper limit in total diet.

"Allowable levels" are probably lower than DDT. The
worst example to date is the test ‘at Pensacola where
5 ppb was found to be toxic to shrimp in 18 days
exposure.

One problem we are facing 1s to keep the "safe level" (?)

~-=2 for-shrimp.Lfrom being.applied. toZe.g. Lake Michigan

where more tolerant {ish specles probably exist. We
need to show the safe level in shrimp, clams, oysters
and several species of fish. )

Many toxicity studies on PCB_are underway and it was
agreed to be desirable to keep contact with all lab-
oratories which have requcsted Aroclor samples. One-

ezt o-two-thirds-of-the .sample-requests_have .come

from state labs (who would let us know what they are
doing) and atout 1/3 have come from unlversities (who
may gilve us the "brush-off"). Question of who should
call on the laboratories was not resolved.

Escambia River Problem:

¥or a clearer understanding of the general problem,

the situation at Pensacola was rcviewed. From a rela-
tively negligible discharge of 1-3 gal/day into a large
river, 1/4 mile downstream levels of 42 ppb in water
and 476 ppm in mud were found. Although use of Aroclor
was halted immediately, we can expect the water contam-
ination to continue for & lengthy period by leaching
from the contaminated mud. No downstream samples have
yet been taken to measure the decrease in contamination

(as of 9/5/69).

MONS 030484
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7.

-3-

Problem in Producing Plants:

P. Hedges reviewed what was belhg done to stop gross
losses at Annlston and at WGK. Basically, the work

to date conslsts of stopping or trapping any sewering

of free Aroclor with return tc process or land fill
disposal of the trapped Aroclor. This will reduce
levels in plant effluents to below solubility ranges, -
particularly as we move to install traps (or sumps)

back into the waste source points where flows are small
and as yet undiluted by Aroclor-free waste streams.

The question of exactly how far to reduce (how much
money to spend) 18 not yet clear and expenditures to date
have been comparatively small. It was agreed that, until
the problems of gross environmental contamination by our
customers have been alleviated, there is little object

in going to expensive extremes in limiting discharges
from the plants. : .

One problem that has been interfering with logical

development of our plant Aroclor waste reduction pro-
grams has been dclays in obtalning analytical results
from in-plant and ex-plant sampling. It was agreed.

- - -.- -that-additiocnal -help -was:necessary in-Dr. Tucker's

1ad but no specific actions were proposed. In additlion

to in-plant work, the plants are sampling the recelving
streams.

Air pollution reduction has not been consldered-by the
plants to date except as incidental prevention of pro-

duct contamination during tank car and drum loading
'*“cperattt#mr“iznmrﬁﬁﬂmﬁrs1?2’Y€ZPT_TmPTbVEmEnts at

Anniston are planned to reduce product contamination
(and air emissions) 1n car loading operations. 1t was
agreed that a comprehensive alr _sampling and testing
program would be very expensive and is probably not
Justified at this stage of the problem.

Environmental Contamination by Customers:

_ OQur in=plant problems are very small vs. problems of

- dealing with environmental contamination by customers,

In one application alone (highway paints), one million
1bs/year- are used. Through abrasion and leaching we
can assume that nearly all of this Aroclor wlnds up in
the environment.

Because the rate of natural (blo-degradation) is very
low, other degradation must destroy PCB equal to the

rate of environmental exposure in order to avoid bvulld-up
of contamination.

A general discussion was held on philosophy of controlling
sales or working with customers to prevent pollution by PCB.

MONS 030485
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Action Planned:

Each member of the group will submit to the other members
for consideration possible ideas and programs to help
accomplish the overall objectives set by the Committee.
Following review of the suggestlions, the Committec will
meet again at an early date to be arranged by the Chairman.

P. B. Hodges
Secretary

MONS 030486
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CONFIDENTIAL

Date: Octover 2, 1969

Subject: REPORT OF AROCLOR "AD HOC" COMMITTEE

To: Howard S. Bergen, Jr.
Jemes E. Springate

M. N. Farrar

P. B. Hodges, Secretary
E. V. John

W. R. Richard

E. P. Wheeler, Chairman

DSM 014612
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o A oBsECTIVES

At & meeting of busihess group directors of Function
Fluids and Plasticizers with Organlic Division and Cor-
porate Staff members/, an "ad hoc" committee was appointed
to prepare & resume of the slituation concerning the envir-
onmental contamination through the manufascture and use of
polychlorinated biphenyls (Aroclors).

The objective of the committee was to premase recommendes
ectiong that will:

1.

Protect continued sales and profits of
Aroclors;

Permit continued development of new uses
end sales, and

Protect the ;ma%e of the Organic Division
end the Corporatlion as members of the
business community recognizing thelir
responsitilities to prevent and/or con-
trol contamination of the global ecosystem.

/

—
- s

/

. €« 7 - Vowb~
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PROBABILITY OF SUCCESS

The committee believes there 1s little probability <kubednin
that esny action that can be taken will prevent the growing
incrimination of specific polychlorinated biphenyls (the
higher chlorinated--e.g. Aroclors 1254 and 1260) &s nearly
global cavironmental contaminants leading to contamination
of human food (particularly fish), the killing of some
marine species (shrimp), &nd the possible extinction of
several specles of fish eating birds.

Secondly, the committee believes that there is /“¥*=*/
pee course.of_pction that can so effectively police the
uses of these products &8s to preventienvironmental con-
tamination. ja ovdes a-pldvsf&osc

There are, howeveri/a number of passdbde actions which

must be undertaken/to prolong the manufacture, sale and

use of these particular Aroclors &s well as to protect

the continued use of other members of the Aroclor series. :)

LC.SS ‘lM :d b""(s
The ultimate that can be expected iy the q~g§Lnugd use
ef _the lower chlorinated biphenyls‘and the chlorinated
terphenyls in applications amenable to such control that
there 18 practically zero losses to the environment. 1In
the interim we would hope to establish by appropriate
research efforts "tolerance” or safe levels for particu-
lar Aroclors in the environment.

— The idewt Feation /s /.‘.’-a:'/,,'./.. -
. - 73Rl 11—7 veowaye 3 O rta.\ S//(c e g
/% L“374.
— €y sittlaca /s /,,‘7'4 —_—

— L'Ke/ h“J ar m{vy,‘./ or 7 S\| ./i Q/fyrﬂéﬁ./ﬁ
/Lemn’c —
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2,

-3-

RECOMMENDATIONS

— —

In view of legal and moral considerations, notify

all Aroclor 1254 and 1260 customers of environmental

contamination problem. o .ta/n‘s-'—-f CUSTomierd. e— -

Consult with epproprilate federal agencies' head-
quarters in Washington to determine current status
of concern and to inform appropriate individuals
therein of Monsanto's research and control efforts.

Personally contact &ll governmental and university
laboratories which have requested Aroclor samples
and indicated interest in the environmental contam-

ination problem. fb(’ks,
s

Reduce losses of Aroclors in liguid wastes_ﬁggm\::///

Monsanto plants to sbesdwse minimum. Goal to fﬂb

W e T IR e

Determine extent of atmospheric losses from Aro-
clors from Anniston and WGK Plants and develop
plans for control.

Analyze in Organic Divigion laboratories (or by
contract) selected appropriate samples from:

8. Environment of Anniston and WQK Plants.

b. Monsanto products where contamination is
possible.

c. Agencles and/or laboratories attempting to
pinpoint specific sources of contamination.

d. Customer plants' environments.

e. Research efforts involved in biological
studles--i.e. animal, bvird snd fish toxicity
studies and blodegradation studies.

Expand analytical capabilities in conjunction
with items 5. and 6. above.

DSw 0l46l6
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RECOMMENDATIONS (Continued)

8. Aseign one individual from the division full-time
for three to six months to0 coordinate divislon

and Corporate Sta{f department efforts.

9. Establish special budgetary account to allow
implementation of these recommendations and the
continuation of the toxicological research
effort now underway and continuing until June,

1971.

oSW 014617



Case 1:19-cv-00483-RDB  Document 1-12  Filed 02?9/19 Page80f14
-5-"

BASIS FOR _RECOMMENDATIONS

. Notification of All Customers

/b /_5?@ 1969 the San Francisco Chronicle
pub "gcare" story following an interview
/ with Dr. Robert Risebrough of the University of
‘California. The latter had recently published in
Neture the finding of polychlorinated Liphenyls in

fish, birds and eggs in the California coastal areas.

On March 3, 1969, the Functional Flulds group sent
a letter to the 31 major Aroclor customers 1ln the
trans{ormer and capacitor applications. The letter
included a copy of the Chronicle story and & Mon-
panto statement concerning the sltuation. This was
intended to announce to these customers that the
polychlorinated biphenyls might be in trouble and
implied that the customers should make every effort
to prevent loss of these materials to the environment.
There has been subsequently some follow-up with at
least General Electric and Westinghouse.

It has been recognized from the beginning that other
functional fluid uses could lead to losses of the
Aroclors -to liquid waste streams from the customers'
plants. Losses could occur from spills, unusual
leakage of large volumes and daily losses of smaller
volumes.

It has 8180 been recognized that there could be
vapor losses but it has been felt that these were
perhaps of less significance than the vapor losses
in plasticizer applications. The concern for vapor
losses rises {rom the published proposed theory that
even minute quantities of vapors &re eventually
transferred to the water environment and accumulated
therein. .

Another possible source of air environmental con-
tamination 1s the eventual destruction of materials
which have Aroclors in them. Of particular signifi-
cance might be the burning or partial incineration
of waste or used products contalning the Aroclors.

psW 014618
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BASIS FOR RECOMMENDATIONS (Continued)

As the slarm concerning the contamination of the
environment grows 1t 1s almost certaln that s
number of our customers or thelr products will be
incriminated. The company could be considered
derelict, morally if not légally, if it falls to
notify all customers of the potential implication.

A case in point is the recent determination (mig-
Auguwst) that milk to be marketed by the Maryland
Cooperative Milk Producers, Inc. in Baltimore was
contaminated with polychlorinated biphenyls. The
source of the PCB's was isolated to six dairy herds
in Martinsburg, West Virginia. Investigation by
the Producers Assoclation 1s continulng but to our
knowledge the specific source of the PCB has not
been pin-pointed.

When the Aroclors were indited as causing poisoning
in cattle in the mid-19%0's, chlorinated naphtha-
lenes were eventually identified as the causative
sgent. The naphthalenes were used in greases or
lubricants for cattle feed machinery and had con-
taminated the animal food. (Members of the Medical
Department have been told that the Texas company
"bought" 6,000 head of cattle around the country
as & result of this incident. It 1s not known
whether or not the suppliers of the naphthalenes
to Texaco were brought into the settlement) Are
our customers selling grease or lubricants con-
taining Aroclors that are now responsible for

the milk contamination?

In the plasticizer use area, the Aroclors méy be
used in rubber based paints Oor surface coatings.
The uses for these surface coatings include the

4nterior walls of potable water supply storage

tanke in some communities. In Europe we have been
told that similar paints are widely used for swim-
ming pools. In spite of the low degree of solu-

bility of the PCB's in water, there are sentiments

~among, the European scientists (and our PCB competi-

tive manufacturers) that such uses may be sources
of pollution. .-

Other customer applicetions or uses which could
be suspect include highway marking paints, amd- any
of the oil and/or grease lubricant applicatLOni)

e — ——————— .+ -
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BASIS FOR RECOMMENDATIONS (Continued)

2.

Consultation with Federal Agencles

In August of 1968 when the current effort related
to this provlem got underway, the scientiste at the
U. 8. Department of Interior, Fish and Wildlife Lab-
oratories at Paturent, Maryland were visited. In
the six to twelve months that the laboratory had
been looking for PCB residues, they had identified
such compounds in dead eagles &s well as marine
birds. At that time they did not report positive
rfindings in flsh, shell fish or other marine
organisms. We know that their efforts have been
continuing at an accelerated rate but the labor-
atory has not heen revisited to learn of current

developments.

The U. S. Food and Drug Administration in Washington
called Dr. Kelly in June to report that the State of
Georgla had found PCB's in milk (we had in April
supplied samples of our Aroclors to the Qeorgla
State Department of Agriculture Laboratories in
Atlanta).

The analyses of milk from the Maryland co-op
mentioned in 1. above were performed by an FDA
laboratory.

On Friday, September 26, we were asked to send
samples to the Atlanta Toxicological Branch of

the FDA and to the Residue Chemical Branch Divi-
sion of Pesticldes, FDA in Washington. The stated
reason for the request was for these laboratories
to determine the "acute toxicity" of Aroclors

1254 and 1260.

In the past year we have had request for samples
from five or six of the regional laboratories of

the Federal Water Pollution Control Administration--
an agency within the U. S. Department of Interior.
We have not had an opportunity to follow-up with
these laboratories as to their interest or concern.

In August a laboratory of the Bureau of Commercial
Figheries, Department of Interjor, at Pensacola,
Florida, reported finding PCB's in the river below
our Pensacola Plant. Subsequently, they reported
that 5 parts per billion of Aroclor 1254 killed
baby shrimp in 18 days. There has been no follow-
up by St. Louls based personnel since our Pensacola
Plant discontinued the use of Pydraul AC,

DSW 014620
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BASIS FOR RECOMMENDATIONS (Continued)

Appropriaste individuals in the parent federal
agencies should be visited to determine their
current activities and concern and, secondly to
meke these agencies aware of Monsanto's interest,
research and control efforts.

Contact with otheE—Gng}nmental and University
Tabtoratories

In addition to the above, Monsanto has provided sam-
ples cf the Aroclors to 30 or 40 other governmental
and university laboratories or scientists. It
would be prudent and appropriate for someone from
Monsanto to personally follow-up the supplying of
the samples and determine the status of the efforts
of these groups. For example, the State Department
of Agriculture Laboratory in Hartford, Connecticut
reported in July that they haa found PCB in fish
off the coast of Connecticut. This led to two
articles in the Hartford Times &nd & five minute
radio program through & syndicated outlet of 108
radio stations.

Losses from Monsanto Plants

Efforts to reduce the losses of Aroclors in liquid
wastes from the Anniston and WGK Plants are com-
pleted or underway. It is impossible to establish
a 1imit as to what can be discharged "safely".
Investigation has shown that the waters in receiv-
ing streams below the Anniston Plant contein sig-
nificant (parts per million) concentrations of
PCB. More ominous perhaps is the fact that sedi-
ment in the bottom of these streams miles below
our plants may contain up to 2% Aroclor.

To prepare for the eventual publication in the
press of the discharge of PCB's in Alabama and to
the Mississippi River, a significant effort must

be made to determine the present levels of contami-
nation and more importantly, determine the levels

Lof. contamination as "clean up" procedures begin to .

show an effect., ~—— "
The incident at the Monsanto Plant at Pensacola
indicates that all Monsanto Plants using Aroclors
should be made aware of the potential problem and
efforts made to eliminate any losses. The sig-
nificance of "any losses" may be related to the
one to three gallons per day which was being

lost at the Pensacole Plant. -

DS 014621
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BASIS FOR RECOMMENDATIONS ({Continued)

Hopefully research efforts will indicate that e
"gafe level" of losses would be higher in fresh
water streams not adjacent to coastal estuarlies.
At the present time we know of no claims that the

PCB's are "destroying" fish.
Atmospheric losses at Anniston and WGK

The determination of atmospneric losses for our
Aroclor manufacturing plants will be more tedious
and time consuming than in the case of liquid
wastes. We will never be prepared to discuss
intelligently potential probvlems of our customers
where there may be atmospheric losses untll we
have some data on our -own plants. This is parti-
cularly true if we ever expect to recommend to our
customers measures for control of atmospheric

losses.

Analytical Capabilities (&a. through e. inclusive)

In eacn of the recommendations 2. through 5. above,
there 1s the implication that Monsanto's best inter-
est could be served by appropriaste sampling and
analysis. 1In connection with any of the governmental
and other laboratories, we must accept their reported
analytical results or in specific instances offer to
run duplicate analyses to confirm for ourselves the
validity of the reported results.

he committee agrees that to perform analyses that
gould confirm 811 of the reported findings repre-
sents an unreasonable cost 1in terms of personnel
and facllities. At the same time there. appears to
be no alternative to the acceptance in the last
three monthes that confirmation analysis in selected
cases should be done. This has led to an accumulation
of & backlog of samples which need attention. Delays
in analysis are occurring because of shifting pri-
orities for samples as they are received or as they
have been retained.

A case in point is the delay in analyzing thirteen
samples from the Inorganic Division. Samples were
submitted following the finding that five of five
commercially avallable electric dishwashing com-
pounds analyzed showed the presence of PCB's. The
Inorganic Division can not exonerate the products
it sells to the detergent manufacturers until it
has some data showing whether or not Monsanto
supplied materials are contaminated. In the mean- .
time Inorganic Division Quality -€ontrol has

pSW 014622
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BASIS FOR RECOMMENDATIONS (Continucd)

suggested to 1ts Division Engineering that future
designs for making detergent components insure that

‘"the use of Aroclors will not permit contamination,

Secondly, it is obvious that the Division cannot
approach its detergent manufacturing customers
about their potential problem until the above data
indicate that "our own skirts are clean".

This week it was agreed that milk and water samples
from the Maryland co-op in Baltimore should take
precedence over other semples which had been
scheduled. :

In sﬁmmary, the committee believes there will be
a2 growing number of samples from the following:

a. Environment of Anniston and WOK Plants.

b. Monsanto products where contamination is
possible.

c. Agencles and/or laboratories attempting

to pin-point specific sources of contam-

ination. :

Customer plants' environment.

e. Research efforts involved in blologlcal
studies--1.e. animal, bird and fish tox-
icity studles and biodegradation studles.

o,

Expansion of Analytical Capablilities

The recommendation to expand the analytical capa-
bilities is & necessity in view of the preceding
recommendations. '

Assirnment of Full-Time Effort

Up to this time the coordination of the Division
effort has been principally the responsibllity of
W. R. Richard and E. P. Wheeler with support from
R. E. Keller and Cumming Paton. Each of these
individuals has other responsibilities to the
extent that, although ‘the Aroclor problem may have
becen & predominant issue, other areas of interest
could not be slighted.

The committee believes that the problem is of
sufficlent seriousness to warrant the full concen-
tration of at least one individual for the next
three to six months. Those who have been involved
up to this point would obviously continue in their

OSW 014623
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BASIS FOR KECOMMENDATION (Continued)

supporting efforts where the individual's background
or expertise would make it appropriate. For example
in connection with the follow-up with the federal
egencles 1n Washington, Dr._ Kelly would expect to
be present for any contact with USFDA officials.
Other members of the Medical Department would be
made avallable for contacts with the pollution
control agencles or those laboratories or univer-
sities where toxicity appears to be of interest

or concern.

Certainly Dr. Keller and Scott Tucker should
accompany anyone making visits where the specific
gquestion of analytical techniques was to be

discussed.

This still leaves &8 number of man months to be de-
voted to the other laboratories or agencies which
have up to this point not made their specific
interest known.

Equally if not more important 1s the effort which
mustl be made relating to the contacts with custo-
mers. The committee does not believe that this can
be handled by district marketing representatives
without supplying such "local" individuals with a
complete background of the problem. .

Budpetary Considerations

The committee recognizes the restrictions placed on
those currently involved by mandates to operate
within normal or proposed reduced budgets. It
should be clear, however, that the product groups,
the Division and the Corporation are faced with
an extraordinary situation. ThéFe can not be too
much emphasis given to the threat of curtailment
or outright discontinuance of the manufacture and
sales of this very profitable series of compounds.
If the products, the Division and the Corporation
are to be adequately protected, adequate runq195
—_—

is necessary.
\——“%_ s
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PCB PRESENTATION
O

CORPORATE DEVELOPMENT COMMITTEE

I.  INTRODUCTION:
¥e are heres today to acquaint you with the PCB (Aroclor)
pollution problem and to secure your guidance and approval
on a recommended plan of action.
Th wis‘ ertain PCB's have recently been identified by various
scientists along with DDT in fish, birds, and other wildlife.

Proa the standpoint of reproductiocn, the PCB's are highly

toxic to dirds. In a few moments, Elmer Wheeler will describe
the prodblem in detall.

Wrzijeetivc 43 to describe for you the dasic probdleas,
the issues involved, review alternative courses of action,
and suggest an action plan program for your approval,
This i3 a serious matter, not only from the pollution viewpoint,
_but also because of the $22 K worldwide customer business -
involved with resultant gross profits of $10 W and a net
investment of approximately $9 M. In addition, there could
be possible adverse legal and public relations probleas leveled
aguinst Monsanto. '

Our Agenda will be as follows:

MRONS Q58730

PLAINTIFF'S
EXHIBIT

ALL-STATE LEGAL®

300072
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II.

III.

V.

VI.

VIiI,
- “VIIIT

. =2~

PCB _AGENDA REVIEW

INTRODUCTION
THE PROBLEM ‘

- DEVELOPMENTS INCRIMINATING PCB's

- COMPLEXITY OF IDENTIFICATION

- NATURE OF

-  SERIOUSNESS
LAW DEPARTMENT VIEWPOINT AND RECOMMEN DATIONS
EFFECT ON MONSANTO AND ALTERNATIVES
FUNCTIONAL FLUID BUSINESS QROUP DISCUSSION

- MARKETS, USES

-  SOURCES OF POLLUTION

-  CUSTOMER EFFECT
PLASTICIZER BUSINESS GROUP DISCUSSION

= MARKETS, USES
-  SOURCES OF POLLUTION
RECOMMENDED ACTION PLAN ’

SUMMARY

MONS 058731
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By way of introduction, the Organic Division and the Medical

Department has been actively ehsased for the last 18 months

in developing facts and knowledge on this subject by personal
visits to Universities and Industrial test laboratories, other
worldwide producers, and other industrial coilaborators, &8
well as keeping adbreast of all literature and news scurces

on the subject as well as funding a toxicological and analytical
test program in exce;; of 00 M. Ve oatabliihcd ;;ﬁAd Hocr
Committee of both Business (Oroups an& Medical which recently
issued a report - much of which will de discussed today. We
have 1earngd a lot, but there is much yet to learn as you will

hear,

What are PCB's? They are polychlorinated biphenyls -~ better

known to us as Aroclors. The next g}}de will quickly re-
familiarize you with our Aroclor business,

MONS 058732
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-l

MONSANTO WORLDWIDE AROCLOR BUSINESS

POUNDS/YEAR 104 ¥ (70 ¥ 4n Functional Fluids
34 ¥ 4n Plasticizers) .

SALES/YEAR $22 H (416 ¥ 1n Punctional Fluids

6 N in Plasticizers)
GROSS PROFIT/YEAR $10.0 X (t'r.s N in Functional Fluids

. 82,5 N in Plasticizers)

GROSS INVESTMENT $13 M (48.8 W net investment)
ROI ' 10.5%
WORLDWIDE M/I 62%

MONSANTO PRODUCTION LOCATIONS: USA (2 plants, Anhiston. Alabama
Sauget, Illinois)

— : UK (Newport)
JAPAN (Yokkaichi)
OTHER PRODUCERS: Bayer, Prodelec, Cafrfaro, Flick,

Xanegahuchi, and several Eastern
Buropean producers (all ex-USA)

o Y 4y UK

MONS 058733
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THE AROCLOR PRODUCT LINE

CHEMICAL NAME
MONOCHLOROBIPHENYL
DICHLOROBIPHENYL
TRICHLOROBIPHENYL
TETRACHLOROBIPHENYL
PENTACHLOROBIPHENYL
HEXACHLOROBIPHENYL
HEPTACHKLOROBIPHENYL
OCTACHLOROBIPHENYL
DECACHLOROBIPHENYL
TERPHENYLS
CHLORINATED TERPHENYL

TRADE NAME
AROCLOR 1221
AROCLOR 1232
AROCLOR 1242
AROCLOR 1248
AROCLOR 1254
AROCLOR 1260
AROCLOR 1262
AROCLOR 1268
AROCLOR 1270

- SANTOWAX

AROCLOR 5460

NATURE OF MATERIAL

THIN LIQUID

OILY LIQUID

HEAVY MOLASSES
THICK TAR

SOLID

SOLID

MONS 0587234
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Iv.

A

There are theoretically 210 different isomers of chlorinated
biphenyls.

Monsanto entered the Aroclor market in 1930 by acquiring

Swan Chemical Company. The first load of Aroclor went out

of Anniston, Alabama to General Electric in 1931. Since then,

the market has grown to one of Monsanto's most profitable

franchises. This franchise 18 now being thrutenod:%;&‘? Wﬂé‘
recently found pollution problems which Elmer Wheeler will

now discuss.

II. The Problem (Wheeler) - see_attached Appendix A

III. Law Department Viewpoint and Recommendations (French)
Effect on Monsanto and Our Alternative Courses of Action
As discussed, Aroclors 1254 and 1260 -~ the 5 and 6 Cl
ringed biphenyls are the cnes most seriously involved in the

pollution problem. Both Plasticizers and Fluids Groups are

involved as shown:

MONS 058735
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AROCLOR 1254
AROCLOR 1260 & ABOVE

'_?-

AROCLOR SALES

(M PouNDS)

FLUIDS PLASTICIZERS

1.45 5.4
b T 1.7
5.15 7.1

Page 8 of 25

MONS 058736
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We considered 4 alternative courses of action;

(S11de)

Alternative 1: Do nothing was considered unacceptable from

a-legal, moral /ant customer y public relations & company
policy viewpoint. This 1s also the quickest route to being

forced out of dbusiness.

Alternative 2: Go out of total Aroclor business was considered

unacceptadble from a Divisional viewpoint, dbut from a Corporate
viewpoint may be necessary. Ol&rm-ew—mee—oheb—éee&uea

All Aroclor products are not serious poliutants - many degrad;
there 48 too much customer/market need and selfishly too much
Monsanto profit to go out. To go out would reqguire a write

off of Aroclor net investment of $7 W (10¢/share) or if biphenyl
included $8.8 W (12¢/share). In addition, inventory disposition,
oontinuing cost of utilities, and back-up capital and serious
manpower_& resources reallocation at Anniston.

Alternative 3: Go out of Aroclor 1254 and 1260, This was
seriously considered and may eventually ocour by our actions

and customer actions, nevertheless, we feel that segunents of

this business are defensible or are so “confined" in use that
specific plans of action are called for this portion, Our reasons
for eliminating this alternative will become clearer as we outline

our action plans,
) MONS 058737



Case 1:19-cv-00483-RDB Document 1-13 Filed 02/19/19 Page 10 of 25

-B-

ALTERNATIVE COURSES OF ACTION

1. DO NOTHING - JUST REACT TO LEGISLATION AND
EMOTION.

2. 00 OUT OF TOTAL AROCLOR BUSINESS.
3. GO OUT OF AROCLOR 1254 AND 1260 PRODUCTION
h. DEVELOP SPECIFIC ACTION PLANS “TAILORED" TO

‘EACH BUSINESS GROUP AND EACH CUSTOMER/MARKET
SITUATION T0 "CLEAN UP" THE MESS,

uons 03873°
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Alternative U: Develop specific action plans tailored to each
Business Qroup and each customer/market situation, - was the
alternative selected at this point of time and based on our
knowledge {rom a Divisional viewpoint as making Monsanto act
in the most positive, responsidle way to society and our

customers, as well as our interests.

- - -

However, because of the magnitude and seriousness of this
PUA.
problem and its total 1mp11cations for Corporaté Monsanto,

a 5 MM‘& »
Wn on s utter mb";e nade-by-bive=0DE.

Punctional Fluids Business QOroup Discussion:
Aroclors are used widely in 3 of our 4 market areas in ‘the

Fluids Group:

em o ® -

MGNS 0581739
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AROCLOR PRODUCT

FLUIDS USE OF AROCLORS
BY MARKET AREA

DOMESTIC MARKET AREA

——

TOTAL

1242
1248
1254
1260 & Above.

51
1.2

1.1
1.0
0.1

36

0.8

0.3

n.e
2.2
0.9

u.l

48.4

MONS 058740
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SOURCES OF FLUIDS POLLUTION

___ APPLICATION " INTENSITY OP POLLUTION
INDUSTRIAL FLUIDS GREATEST (DIRECT)
DIELECTRICS ( INDIRECT CONTAINED)
HEAT TRANSFER (INDIRECT CONTAINED)
PRODUCING PLANTS LEAST (DIRECT)

—— . e e e
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FLUIDS CUSTOMER ALTERNATIVES

AREA OF APPLICATION  PRODUCT OF CHOICE CUSTOMER OPTIONS

Industrial Fluids Pydraul 312/F-9/ Customer could get along
A-200/Phosphate Esters/ without us, but Pydraul
Water Glycol 312 favored. 0 Glycol

has some pollutIon problems.
Phosphate ester route ok
at present.

Transf{ormer Air/011/Aroclor/Gas Could drop Aroclor at
sacrifice of safety, cost
or size of equipment o
noise level.

Capacitors Aroclors No immediate replaocement
available, lLonger term -
01l at expense of size
and cost of efficiency —
and redesign of equipment.

Heat Transfer Therminol No option for FR liquid
market. Other syste
possibility. —

011/Dowtherm/T66 Liquid systems favored.
. 5 T66 and TS5 increasing

rapidly in use. 01l also
- :ZZ a pollution problem.

KONS 058742

* oo w—— som  meriia s we



Case 1:19-cv-00483-RDB Document 1-13 Filed 02/19/19 Page 15 of 25

- g -

e

Customer Choices & Altermatives & ?er.ulties:

Summarizing, some of our customers have no immediate alternative,
some could change only at sacrifices of safety, or cost or
various technical factors. Only in the Industrial field

could the customer make an 1mec_uate conversion,

PCB Threat to_PFunctional Fluids Business and Profit:

NONS 058743
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FLUIDS BUSINESS THREATENED

(12[0 BUDGET)
PROBLEM SALES QROSS PROFIT -
1. Confined to A-1254/ $ 3.0¥ $1.36 R
1260 only.
2. Spreads to A-1242 and
1248
Pirst to: .
a) Industrial Fluids $ 4OR $1.6 M
Then to:
b) Dielectric Fluids $ 8.0K $3.8 W
Then to:
¢) Heat Tranafer $1.0K $ .6 N

JBEOR F.F¥E

e Tt b Fr Jo i

Mons 058744
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rs +
/!
_/SE— PLASTICIZZRS
{ MCRLD-WIDE)
AROCLOR 1254/1260
ALL AROCLOES e
2509 SALES, DCLLARS $ 5.0 $1.7F (28
POUNDS 3L.0 N 9.5 T (2%z)
- .3 GADSS PEOFIT $25¥ $0.8 T (32%)

MONS 0581745
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COMMENTS: DiSTINCTIONS FROM F.:%

1, Large number of direct U.S. customers -~ 570.

2. Customers are small: 23 direct customers - 47% A-125%/1260
Sales.

3. SO% domestic A-1254/1260 sales through distributors -
Gifficult to police,

MONS 058146
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.
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KARKETS 1968 SALES - MAJOR AROCLOR USED
Carbonless Carbon Paper 8.5 B 1b. . A:ocloi 1242
Hot Melt Adhesives 5.7 ¥ 1b, Aroclor S5465C
Swimming Pool Paints 1.7 ¥ 1b, Aroclor 125"
_ e ] _ Aroclor 5450
Protective Coatings 5.3 ¥ 1t, Aroclor 125&
Arceclor 5460
Auision Achesives ~.5 X 1o, PR
: Aroclor 1283,
Seszlants 3.0 ¥ 1b. Avoe_c, 125k)
Aroclicr awsl)
dlas dedirien:cion Tog,c b, ~ Aroclor :ﬁ’gt.?
Aroclor §4¢0;
Miscella:.uous ) 5.0 N 1b. . Aroclor 1%-o}
. Aroclor la2ut,
COILATS: .. OO zador customer (85% of iicclor 12h2 £01d .
- 4. Li 032 domeisis Arociors “sold SRAOOUL: w LSL-uhoTL, .
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P

POSSIBLE CONTANINATION SOURCES

PLASTICIZERS
. IS
' A-1254
DEGRBE OF . /1260
CONTAMINATION MARKET APPLICATION SOURCE USED?
Most Coatings .Marine Paints) Leaching ' Yes
— ‘ Water tank - : S _
linings _
Coatings  Swimming Pool Leaching T T e
‘Paints : . :
Carbonleas - Vaporization R
Carbon Paper .
Wax - Vaporization Ve:
Modification )
Emulsion L - Contact with product Yes
Adhesives . via packaging. In-
cineration.
Hot Melt o - Contact with product No
Adhesives . - via packeging. In- ’
cineration. -
Lesast Sealants Automotive Long-term leaching Yes
- Construction

MCENTS:

) . Joint sealants _

1, Unlike Ciluids, Aroclor plasticizers are combined in.o plaztics
to produce the final product = therefore, far less zoblle.

. Protlems such as wastes from our manufacturing plant., cusianiss
plants znd and leasing of drums common to both grow :.

g

. E;-a*.or protective coatings are not contidcrod a high -t
sc. . e, .

e, VI..rnneiicsn 02 Avoclors during plant processing o1
Arc.re. Bain willl nesh vap.l3 tick O earth.

MONS 058748
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PLASTICIZER BUSINELSS THREATENED

PIODLE, SALES RETAINED* $ G.P, RETAINED (LOS?)

1. Confined to $5.3 ¥ $1.7 M (-§0.8 7)
A-125L/1260 ,
ty»e only.

2, Sprsz.s to all : $2.0 - $0.6 B (-81.5T)
chlorinated
Diphenyls,

PCE!s and all
chlorinated
tesohenyls

*3nz5C on L& prospects.

SC.uini S . Lasticrzers sell Aroclor 1262/~u65_;n1ch ars v_:7
c.06e To A-1254/1260 and these have been inciuwec
2 A‘1254/126°- . i

MONS 058149
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RECOMMENDED ACTION PLAN

THE JOINT ACTION PLAN DEVELOPED BY THE FUNCTIONAL FLUIDS
AND PLASTICIZER BUSINESS GROUPS, AND THE MEDICAL AND LAW
DEPARTMENTS IS AS FOLLOWS:

1. Appoint a Project Hangger - responsible for the
over management o 8 Aroclor pollution
problem, He would be assisted by a Task Porce
from members Of eaoh Business Group plus Medical,

Law, Engineering and Manufacturing.

2. Notify ill Aroclor customers of PCB ;;mblem and
relabel containers - within 60 days.

3. Cléan up Monsanto plants! effluents within 12 months.

4, Develop and implement new packaging systems for
Aroclor 1254/1260 - within 6 months.

5. Bducate customers on need for clean-up at their
plants - within 4 months.

6. Introduct to market, replacement products for

Aroolor 1254/1260. - beginning 1/1/70 (Piluids),
u/]}ror(rluéicizera).s ng 3/1/10 ( )
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RECOMMENDED ACTION PLAN

7. Continue and expand biodegratation test prosram with
Aroclor series, particularly 1242, 1248 and 1254,

8. Continue toxicological test program.
9. Accelerate present analytical test progranm,

10, Determine feasibility and cost of eliminating 5/6
Clz in Aroc:l.ora 1242 amd 1248, (3/70)

11, Study incineration products. (3/70)

12. Develop business plan to offer:
Monsanto Fluid Reclamation and Recovery

with Enviro Chem (4/70). (Reclamation
already underway at Pindctt.)
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1.

WHAT COULD WE EXPECT FROM THIS PROGRAM? .

-, V:,

Through this action program, Monsanto would expect to:

Retain or convert a good portion of our business and profits:

CONVERT $¥ SALES

. ) OR OUT OF ODDS OF
PROBLEMS © RETAIN PRESENT SUCCESS
a. Confined to A-1254/ $20.3 N $22 W 70%

1260,
b. Spreads to A-1248 and $10 W $22 R 60%

1242,

Gain further valuable knowledge and time to:

a. Learn more racts.i

b. Protect our position.
- Make further decisions regarding our program,
d. Contridbute to overall pollution hmowlnge.

Clean-up the major contributing PCB pollution factors.

Minimize customer complaints and hardships.

MONS 058752
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The Program Would:

1. Cost sode money.
Est. SARBE - $400-500 M

Est, Cepital - $700 M
‘101 l - 1.2 ‘

2. Expose us to continued adverse pudblicity and pos'-;bh law
suita. -

.

3. Cause some customer discontent - but much less than an
abrupt terminstion of production. - S =

MONS 0581753
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fonsanto

TAOM (NAMC 8 LOCATION) N. T. Johnson St. Louis /

ot February 16, 1970 P.J.A. Marsh - Brussels

wecer "" R. Enrhardt - New York
T.W. Oneson - Montreal

ntreacncy POLLUTION LETTER J.N. Haggart - Brussels
V. Morse - St, Louis

TO J. Brydon - Montreal

P. Craska - Wilmington
C. Clay - St. Louis

R. Graham -~ New York
P. G, Benignus

J.H, Davidson - Los Angeles J.G. Bryant

R. A. Damiani - Chicago D.E. Roush

G.F. Fague - Detroit

R. A. Garcia - Akron / - D. A. Hall o
R. Garnsworthy - Melbourne D. R. Pogue

J. A..Heilala - Akron’ : D.F. Smith

R. Irwin - Houston,’ . ' D. A, Olson - .
J.S. Pullman - New York : /

J.J. Roder - Chicago
R. Giles - Melbourne

Attached is a list of questions and answers which may be asked of

you by customers receiving our Aroclor-PCB letter. You can give !

verbal answers; no answers should be given in writing. If the ° /

customer asks a question you can't answer or if he wants an '
- answer in writing, then seng his questions to me and we will

answer from here, :

We want to avoid any situation where a customer wants to return
fluid. The new reformulated products will be available within a
month. We would prefer that the customer use wp his current
/ inventory and purchase Pydraul 625A, Pydraul ACA, Pydraul ACA
/ Winter Grade and Pydraul 540A when available, He will then top
#  off with the new fluid and eventually all Aroclor 1254 and Aroclor 1260
- will be out of his system. We don't want to take fluid back. Sell
him the replacement. ’

We must be very positive in our approach with each customer
relative to our decision to eliminate the use of Aroclor 1254 and
Aroclor 1260 in our Pydraul products. We {your customer and
Monsanto) are not interested in using 2 product which may present
a problem to our environment, We certainly have no reason to

be defensive or apologetic about making this change. The decision
to change makes good sense and our customers should commend us,
pot criticize our actions. No me has forced us to make this

[LE1:00 } o SRR T e em i e ey e e e s
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change. We have done it to keep our customers out of possible
trouble. They should appreciate our effort, and stay with us as

a customer on the reformulated Pydrauls. To make this change
has cost us research monies angd time. Fortunately, we possess
the technical skills to make a change in our formulations without
affecting the performance of products. Be positive, Take the
offense., Don't let a customer or competitor intimidate you. 1
doubt if our competitors know whether their pfoduct could present
a problem to our environment. You might ask your customer,

if he has ever asked Houghton or Stauffer, Carbine, etc. about the
effects of their products. _
We should also recognize {point this out to your customer) we
must clean-up. The Chemical Week article gives him an idea
of laws in effect in his state. Read this yourself. Be familiar
with the data on each state in which your customers are located.
Use this in your discussions.

We have no replacement products for Aroclor 1254 and Aroclor 1260, x ..
We will continue to make these products; however, customers
will have to use their own judgement on continued use.

. We can't afford to lose one dollar of business, Our .attitude in
discussing this subject with our customer will be the deciding
factor in our success or failure in retaining all our pre sent
business. Good luck.

(We have also a.ttached a copy of the letter sent to transformer
_ customers. ) . :

Ve

VAR N. T. Johnson

1b
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The Aroclor® compounds are among the @unique, most versatile chemically-
made materials in industry. Aroclors are §0 useful in so0 many ways in 50 many
different applications, primarily because of one outstanding characteristic:
ineriness.

The Aroclors do not burn . . . and they impart fire-retardance to compositions in
which they are mixed. The Aroclors do not “break down” under mechanical
stress; therefore, they make good lubricants, sealants, and expansion media. The
Aroclors are not decomposed by, nor do they conduct even tiny amounts of,
electricity; therefore, they are outistanding dielectrics. Heat has little effect on
the compounds, hence the Aroclors are excellent heat transfer fluids. Since they
are compatible with a wide range of synthetic resins, Aroclors make excellent
plasticizers. Because Aroclors in formulations “trap” and hold more volatile
ingredients, they make volatile insecticides and repellents “last longer” in
residual activity.

And, important too, Aroclors are low in cost. Examination of their properties
will show literally scores of uses in which no other material can serve.

The following pages describe the physical properties of the Aroclors and some
of their many applications, These remarkable materials are manufactured
exclusively by Monsanto.

Baroclor s a trademark of Monsento Chemicsl Compasy for s A - }
. ehlorinated srumatic hydrocaebons and their denvalives, inciuding ) Il\/’
chionnated dirhensd. Reg. U. S. Pat. Ofc, in this brochure, Aroctor L 3
8 brooueatiy uted o3 2 DIural noun solely 1o improve the sase of reading ,"\"
ond ¢s o convementeo 1o the reader. in avery inttance of such use, g L',
however, the viage refers to Mansanlo Arocior brand of polyphany) [,
compounds. v
N
4
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- aroClors...

Aroclor compounds are a series of chlorinated biphenyls and chlorinated poly-
phenyls. They range in form and appearance from mobile oily liquids to fine
white crystals and bard transparent resins. Aroclors are non-oxidizing, perma-
nently thermoplastic, of low volatility, and non-corrosive o metals. Aroclors are
not hydrolyzed by water, alkalis, or acids. The viscous liquids and resins will not

‘ support combustion when heated alone, and they impart fire retardance to other

materials,

The crystalline Aroclors are re]atwely msoluble, but the liquid and resinous
compounds are soluble in most of the common orgamc solvents, thinners and oils,
All Aroclors are insoluble in water, glycerine or the glycols. Aroclor 5460 is insoluble
in the lower molecular weight alcohols; “4465" is only partly soluble in the lower
alcohols.

The following table describes the properties of twelve Aroclors, each of which
is representative of a series. For almost every Aroclor shown, there is a dark-
colored grade of approximately the same physical and chemical characteristics.
These darker products are less pure but are lower in price.

Aroclors are used alone for particular physical jobs, such as insulating, heat
transfer, sealants and expansion media; and they are used as componenis or
extenders in elastomers, adhesives, paints, lacquers, varnishes, pigments and
waxes. The properties imparted by Aroclors (and their usefulness in particular
applications) vary in regular gradient over the series. Selection of the right Aroclor
for a particular use can generally be made by comparision of the properties, by
“blending” iwo or more, and by adjusting the percentage used in the particular
mixture in which the Aroclors will be formulated.

LEXOLDMONO004620
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ase Cv- cu ment d 19 0
i . J ’
i
:_“l
iy
it
fi \r>— J/JJ {
A 1 T : 1 ti ;
] g 3 p\/ ceneral physical properties «
; \\
i ettt -wp——w Y ctw o {..._s_...—-—.?q-:-:v;:—-,«' e -:«foiyfﬁ» e \ﬂ:,.‘r FREN r"'ul'”*‘%.mﬂl:lﬂ" A B SR T SRR RE S s sents
s s ) '.J s £ ‘
A “. G
' . £ Aroclor 1248
Aroclor 1221 Aroclor 1232 Araclor 1242 Coloriess to Aroclor 1254
FOrMiiuassvassenvivss sanapebsvesnanssmsnnsoe. Coloriess Practically Practically light yellow- Light yeilow
. ’ . mobile oil colorless colorless green, clear, viscous oil
. mobile oil mobile oil mobile ofl
Color...eess I o cames o semmes TP e 100 Max. 100 Max, 100 Max. 100 Masx. 100 Max.
(APHA) (APHA) (APHA) (APHA) (APHA)
Acidity—Maximum (Mgm. KOH per Gm.). . 0.014 0.014 0.010 0.010 0.010
Average Coefficlent of Expansion..cc/cc/°C . 0.00671 0.00073 0.00068 0.00070 0.00066
(15°-40°C) (25°-100°C) {25°-65°C) {25°-65°C) (25°-65°C)
Typics! Dansity 1,182-1.192 1.270-1.280 1.381-1.392 1.405-1.415 1.495-1.505
Specific Gravity..cveveiacrrerovesssinarses g25°/15.5°0) {25°/15.5°C) 25°/15.5°C) {(65°/15.5°C) (GS’ 15.5°C)
Pounds per Gallon—ZS‘C (77“?} ....... " .85 10.55 1.50 12.04 2.82
Distillation Range-—ASTM D 20 (Mod.) i
Corr. *Covsvvesnsvves R 275°-320° 290°-325¢ 325°-366° 340°-375° 365°-390°
Evaporation Loss—~S,~ASTM D-6 Mod.
HED 1 < 3 o R — 5 hrs. — —_— ) 30t03.6 3.0104.0 1.1101.3
T00Cuvnnreennnnraans DO 6 hrs 1.0t 15 10t0 15 0010 0.4 0.010'0.3 0.0t0 0.2
Flash Point—Cleveland Open Cup....... °C 141°-150° . 152°-154° 176°-180° 193°-196° None
: °F 2B6°-302° 305°-310° 348°-356" 375°-384°
fira Point—~Cleveland Open Cup........, °C 176° 238° None® None None
: °F 349° 460°
Pour Point—~ASTM D-97.....cocvvnvnnnns °C ?{éstais at —~35.58° —-19° -7¢ 10°
°F Crystals at ~32° 2° 12.4° 50°
34°F :
Soflening Point—ASTM E-2B.......c...n. °C — — —_ S S
: 'F - p— o it .
Refractive Index—D-ine=20°C............ 1.617-1.618 1.620-1.622 1.627-1.629 1.630-1.631 1.639-1.641
' Viscosity—Saybolt Universal 210°F (38.9°C) 30-31 31-22 34-35 36-37 44-48
Sec. (ASTM—D-88)
130°F (54.4°C) 35-37 39-41 49-56 73-80 260-340
100°F (37.8°C) 38-41 44.51 82-92 185-240 1800-2500
N AR AR 1 i SIS RS 5 eI ¥, R eSS WA Rl e e s e e e e i (YR M SNSRI AR RS\ W Y @ e
2NONE Indicatas—""No firo point up to borling temperature™ i
0509825
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cumen

$ome of the aroclor compounds
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Aroclor 1260 Aroclor 1262 Aroclor 1268 Aroclor 4465 Aroclor 3442 Aroclor 5460 Aroclor 2565
Light yellow Light yeltow White fo Light-yeliow, Yellow trans- Ciear, yellow- Black, opaque,
soft sticky sticky clear off-white clear, brittie parent sticky to-amber, brittle resin
resin resin powder cesin resin brittle resin
150 Max, 150 Max, 1.5 Max. 2 Max. © 2 Max, 2 Max. —
(APHA) (APHA) NPA {(molten) NPA (molten) NPA (molten) NPA {molten)
0.014 0.014 0.05 0.05 005 - 0.05 1.4
0.00067 0.00064 0.00067 0.05061 0.00123 0.00179 0.00066
{20°-100°C) (25°-65°C) (20°-100°C) . {25°-65°C) (25°-99°C) {25°-124°C) (25°-65°C)
1.555-1.566 1.672-1.583 1.804-1.811 1.670 1.470 1.670 1.734
SQO’_/!S.S“C) SQO’/ 15.5°C) (25°/25°C} 525“,"25"0) (25°/25°C) {25°/25°C) (2 25°C)
3.50 3.72 15.09 391 12.24 13.91 44
( ;"»‘ 385%-420° 395%-425° 435°-450° 230°-320° 215°-300° 280°-335° -
- at 4 mm. Hg. at 4 mm. Hg. at 5 mm. Hg.
0.5t00.8 0.5 to 0.6 0.1t00.2 0.210 0.3 0.2 . 0.03 0.2t00.3
0.0t 0.1 0.0t0 0.1 0.0 to 0.06 0.0 t0 0.02 0.01 - 1.5t0 1.7 —
12t 250°~5 hr
None None None None 247° None None
477°
None None None Nons >350° None None
>662°
31° 35°-38° -— —_ 46° —_ —
88° 99° - - 115° - —_
— —_— (thE?; to 1)70‘ 60° to 66° 46° to 52° 98° to 105.5° 66° to 72°
old pt.
-— - 302° to 338° 140° to 151° 115° to 126° 208° to 222° 149° to 162°
(hold pt.) )
1.647-1.649 1.6501-1.6517 _ 1,.664-1,667 — 1.660-1.665 —_
72-78 86-100 o 90-150 300 400 — -—
1282°F or 130°C:
3200-4500 600-850 — — o — —_—
) 190%F or 71°Cs
YA
090?
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PROPERTIES THAT

"MA{(E JOBS'" FOR THE a]f‘OC]_OI‘S l‘

HNON-DRYING®®

Aroclors are non-drying. Even when exposed to air in the form of thin films,
no noticeable oxidation or hardening takes place. However, when used as com-
ponents of paints, varnishes or lacquers, they do not retard the rate of drying
of the films. Quick drying varnishes and paints can be made using Aroclors in
the formulation.

' UNON-FLAMMABILITY®®
"" _ The viscous, oil-like Aroclors and the resins do not support combustion when
Y heated alone, even at their boiling points — temperatures in excess of 350°C.

Most of the Aroclors flux readily with other resinous and pitch-like materials
to make mixtures that gain in fire retardance properties. Even when incorpo-
rated in nitro-cellulose films and rubber foams, Aroclors will retard the rate
of burning.

“ADHESIVENESS' AND “THERMOPLASTICITY"’

The Aroclor resins adhere strongly to smooth surfaces such as glass, metal,
.varnished or lacquered coatings.

[L- PEVSUNE NPURTI N SIS R VUSRS DNy S S T Sy

“The Aroclors are permanently thermoplastic. They apparently undergo no
condensation or hardening upon repeated melting and cooling. Clear Aroclor
resins can be supplied with softening points up to 105°C. Opaque, crystalline

. Aroclors can be supplied with initial melting points up to approximately 290°F.

e
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STABILITY

Toward Alkalies — The Aroclors are remérkably resistant to the action of
either hydrolyzing agents or high temperature. They are not affected by boiling
with sedium hydroxide solution.

Toward Acids — Experiments were made to determine whether hydrogen
chioride is evolved during the treatment of Aroclors with sulfuric acid. Aroclor
1254 (selected as typical) was stirred with an equal volume of ten per cent
sulfuric acid for a period of 150 hours. Any gases escaping from the reaction
flask had to pass through a trap filled with silver nitrate solution, which solution
would give a precipitate of silver chloride if any HCI came in contact with it.
After 150 hours of treaiment, neither the trap solution nor the acid layer in
the trealing flask showed any hydrogen chloride present,

Even prolonged treatment (255 hours) with concentrated sulfuric acid indicated
negligible effect.

Toward Heat — Because of their stability to heat, the Aroclors are useful
heat transfer media, Aroclor 1254 and particularly the less viscous Avoclor 1248
are recommended for this purpose because they may be heated at temperatures
up to 815°C (600°F) in a closed system for long periods without appreciable
decomposition and they are, at the same time, fire resistant.

Toward Oxidation — When Aroclors are subject to a bomb test at 140°C
with 250 pounds oxygen per square inch, there is no evidence of oxidation as
judged by development of acidity or formation of sludge.

ELECTRICAL RESISTIVITY

The Aroclors have exiremely interesting electrical characteristics: high resis-
tivity and dielectric sirength and low power factor. The dielectric consiant ranges
from 3.4 to 5.0 at 100°C and 1000 cycles, depending upon the particular Aroclor,

SQLUBILITY

All Aroclors are insoluble in water. They are soluble, however, in most of the
common solvents, plasticizgrs, and resins,

solvents andldrying oils, The hard crystalline Aroclors are in general less soluble
than the liquids or softer Aroclor resins. All the Aroclors are heavier than
water, a valuable property for many applications.

0509628
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Aroclors are among the purest commercial chemical
compounds, virtually free of even traces of conducting
impurities. For this reason, the Aroclors’ dielectric
properties closely approximate the theoretical maxi-
mum for the particular organic compound. With their
stability, heat resistance and flame resistance —
Aroclors can be used for a variety of heauvy-duty
dielectric applications.

electrm 1 apphcatlons
of aroclors

DIELECTRICS FOR ASKAREL
TYPE TRANSFORMERS
AND CAPACITORS

Monsanto Aroclors are used per se and are formu-
lated for the liquid coolant-insulation fluids in
transformers and capacitors. Such dielectrics must
be highly pure with dependably minimal traces of
electrolytes. They must be chemically stable and
non-corrosive to a wide variety of structural ma-
terials. Most important, the dielectric fluid must
be fire-resistant.

Aroclors are the only liquids in low cost commercial
supply that meet these exacting requirements.

Liquid Aroclors 1242, “1248,” “1254,” and
“31960" are used directly, or these are carefully
formulated with chlorinated benzene and other
additives to make askarel fluid for particular needs.
Typical formulated askarel fluids are shown on the
following pages.

Aroclors “1242” and “1254’" themselves or in special
formulations are used as the dielectric in fixed
paper capacitors, for the power factor correction
in utility transmission lines; for home appliances
such as air conditioners, furnaces, washers and
driers; for electric motors; and for ballast in fluo-

4
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{;é} rescent fixtures. There are also a number of applications in DC systems, in con-
densers, and the new energy slorage capacitors.

The Aroclor fiuids can be used in a wide variety of applications requiring a special-
ized dieleciric., Monsanto works closely with elecirical equipment makers to
develop the proper dielectric with the exact physical properties required by the
engineering of the equipment.

IVMIPREGNATING COMPOUNDS

Because of their nonflammability, high resistivity, and dielectric strength and
low power factor, the liquid and resinous Aroclors are extremely useful materials
for many applications as impregnating compounds. An important application of
Aroclors in the electrical field is the use of Aroclors 1260, 4465 and 5460 in wire
or cable coatings and as impregnants for cotton and asbestos braided insulation.
Because they possess high purity and excellent electrical resistance, Aroclor 1254,
5460 and 1268 make excellent dielectric sealants: to close the pores of carbon
resistors, and 1o seal electrical bushings and terminals.

s

Since the liquid Aroclors will absorb sufficient moisture from
the atmosphere to impair the electrical characteristics, it is
customary to treat Aroclor intended for this sppiication before
use with 8 dehydrating clay. An effactive product for this
purpose Is Attapulgus clay 80,300 mesh dried for 4 hours st

@ 400°C. and used et the rate of 0,109 based on the weight of
Aroclor, {ollowed by filtration. Treatment is improved if the
Aroclor is hested to 50-85°C.

latintiheiataan saa nl L bl gt abi n AR Bt b aoh ok Flor Sl ety ekl Bt itablioe o TLRRPN AT P WY ¢ R P2 T WY T WY PSS TR TN o T AR D POy o B The T T VTR Y A R W e o e e re
. S oo T e e SRR il . SUTTEN T T i - ;

ELECTRICAL PROPERTIES

Dielectric Constant at 1,000 Cycles (1) " Volurae Resistivity (2} Power Factor (4)

Ohm-cm ot 100°C, Dielactric Strength (3) 100°C, 1.600

Aroclor T 2s%°C 100°C : 500 Voits D.C. Cycles
1232 8.7 4.6 .
1242 58 : 4.9 Above 500x10? Greater than 35KV <0.1%
1248 5.6 4,6 Above 500x10° Greater than 35KV <0.1%
1254 5.0 4,3 Ahove 500x10? . Greater than 35KV <015
1260 4.3 3.7 .- Above S00x10? Greater than 35KY <0.1%
1268 2.5 — .
5442 3.0 4.9 Above 500x10*
5454 2.7 4.2 :
5460 2.5 37
4465 2.7 3.3

- (15 8§7# [1150.47T :
{.‘ (21 ASTHE D-257-46 s

{3 1534 D149 .44
(4 R3T# ©.150.421
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TYPICAL TRANSFORMER ASKAREL
(MIXTURE OF AROCLOR AND CHLOROBENZENES)

Typical
41.45 Sec. Saybolt Univ,

Property
Visc. @ 37.8°C. (ASTM D88)
Spec. Gravity € 15.8/18.5°C,,

(ASTM D287) 1.663-1.5671
Color, APHA 150 max.
Condition Clear

cidity, mg. KOH /g. 0.01 max.
%ﬂ' Pt., °C., (A%’I‘M D7 ~—44°C., or lower
(_I rganic Chlorides, ppm 0.10 max.

Ty

¢ "w ~ ~:'
oo, 355 _V/{{ e

< R?jracuse Inde& @

A
<g“"”>‘

Fk{l?

zgﬁa 1.6075-1.6085

v

;Dmtxl‘auon Range
Corrected for, swina

t SR
me ric pressur #2 /‘, F_,'_ 1“ ¥ 2100{(}@

STM D20)
baro- -

~First drop

Y. < £5-
85C; ssaeopze;
8% < S30RnsC: Al
orrosion * 8 $ .';:*After\hemmg:thh alumminum for 6 hrs,
i Ay L :;?'_:TT200-220'C the alumn‘mm must not be
B T N 15 \bqrmded, eather on t s 1 or weight in-
e T T SR epection A | [,
M o F : ? 4 Phe - askarel ﬁmdl the following
e RN fgpccnﬁcauons M; l'
S~ B ‘{,‘4 g1 }1 Color, APHA'. {/1:§] 200 max.
e g Acidity, mg. I\Oh 0.01 max.
; . . 7 E H 5-‘: Inorg Chloridés; lf '
: o S ‘ppm .:..‘ i)} 5 max.
. S . ' 'is-;’:"ct;'m_i_itioii < 1;. 1} Clear
Jater Cortent, ppm. &, j }!539 max . i< { i
Resistivity, 100“0 500v 0.1° gap i34 ,1 i i II |
S~ : 135 0? ohm:¢imy( my
Dielectric Strength 25°C. ZRERS: iy ‘
_ Dielectric Constant; 100°C., 10001 R iH
T cycles® I ‘3 ! S
;&’}"i«Tm Tetraphenyl® R . 017
& Buin Point, (aSTM D92 | R4 indonie i w0 Boll
Fixed Chforme‘ 4 60.5 £ 0
Arc Formed Gases® - —3 ‘*ptlaﬁémbbsuble gases including carbon
(Oxygen Free qumd (,:.5"0,.}4 'inonond@ hydrogen and volatile hydro-

Electrical Stability® After heatmg for 96 hours @ 100°C in a

closed container, the resistivity should not
decrease more than 10%,.

TYPICAL CAPACITOR AROCLOR

Typical
82-92 seconds Saybolt Univ,
1.381-1.392

Property
Vise. @ 37.8°C. (ASTM DB88)
Specific Gravity @ 25/15.5°C

(ASTM D287)
Color, APHA 50 max.
Condition Clear
Acidity, mg. KOH/g. 0.01 max.

®Determinad by specinl cequest.

0509833
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{ - Typical Capacitor Aroclor (continved).
Property Typical
Pour PPt., °C. (ASTM D97) —14 or lower
Inorganic Chlorides, ppm. . 0.10 max.
Refractive Index @ 25°C. 1.6240-1.6260

Distillation Range (ASTM D20)
Corrected for stem and baro-
metric pressure

Corrorion

Na

-20 (o] 20 40

TEMPERATURE CENTIGRADE

-0

&Y LUURTeSY IF TnE o0

10€; 325°C. min.

809, 860°C. max.
After heating with aluminum for six hours
at 210°C + 10°C the aluminum must not
be corroded either on visual or weight in- —
spection and the Aroclor 1242 should -
meect the following specs.: g4

Sflefipal TR/ AaqRiDA 58 oPyge 16 of 48

Color, APHA 60 max. %' ®
Acidity, mg. KOH/g. 0.0l max. > -
Inorg, Chlorides, pprmn  0.10 max. .
Condition Clear A .
Water Content, ppm 35 max. O
Resistivity 100°C. 500 volte DC @ . o
0.1" gap 600 x 10° ohm-cm., min. {';_\,. :
Dielectric Constant 100°C. @ 1000 b
cycler (ASTM D924) 4.7-4.9 2
Flash Point Cleve. Open Cup?® 170°C., min, e
Fire Point °C.* None to boiling pomt .
Sulfates (ASTM-D117-31)°¢ None
Fixed chlorine content (Carius)? 41.5-42.59
Specific Heat @ 25°C.° 0.28
A Evaporation @ 100°C for 6 hrs.® 0.4 9 max.
Dielectric Strength (KV) 35 Min.
@ (ASTM D877)°
o ®Detormined by special request,
i ) DIELECTRIC CONSTANT VS, TEMPERATURE
N : AROCLOR 1242 & AROCLOR 1254
. 7 '
n
W
8
2 6 AROCLOR 1242
)
§ - S [
. Sy <y
: & ROCLOR 1253 -
E — oy .
I = G
z
8 4
o © BELL TELEPRONE DATA
E = MONSANTO TESTS
o
Y o3
w
)

AME 11/2 9445
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Because Aroclors have excellent shear resistance, heat
stability, and are chemically stable . . . they can serve
in dozens of mechanical applications for transferring
mechanical power, heat, and variable pressures. Aro-
clors do not atlack melals even at high temperature;
they resist oxidation, chemicol and mechanical break-
down under a wide variety of environmental conditions.
In addition, the Aroclor liquids used as lubricants
impart a high degree of exireme pressure lubricity.

meoﬁanical applications
of aroclors '

e  HEAT TRANSFER

Aroclors are outstanding for use as the heat transfer
liquids in indirect heating systems. Aroclor systems
can transfer closely controllable, uniform heat to
chemical processing vessels, food cockers, potato
chip fryers, drying ovens and other installations
where the fire source must be removed from the
point where the processing heat is used. Aroclor
™ 1248 is used most frequently in such indirect
* heating systems.

Heat transfer with Aroclors has many advantages.
Processing heat up to 600°F. can be delivered in
& non-pressurized system, reducing the construction
costs of the heating system. The fluid in properly
engineered systems will last without significant
degradation for from five to seven years. The
systems present no fire or explosion hazard, since
the Aroclor does not support combustion. In ad-

£\
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dition, there is no day to day conditioning of boiler
water, inasmuch as the Aroclor requires no con-
ditioning, and Aroclor systems require a minimum
amount of insulation. Aroclor systems operating at

| o

atmospheric pressure have been used successfully
since 1941, Aroclor systems can operate safely and
eficiently on gas, oil or electricity.

B
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Aroclors 1242, 1248 and 1254 are used as a circulating heat transfer medium with

o

great success. Good circulation and a well designed heating system are necessary
to prevent local overheating. Aroclor 1248, however, is recommended for universal
use up to 815°C (600°F) because of its fluidity at low temperatures and its fire-
resistance. The liquia Aroclor 1248 is readily pumpable with centrifugal pumps
to temperatures as low as 50°F,

In processes where a cooling cycle must also be introduced, provision can easily
be made for shunting circulating Aroclor through a water cooled heat exchanger,
thus employing one medium for both heating and cooling.

In special cases, Aroclors 1242 and 1232 can be substituted for the Aroclor 1248.
If Jow outside temperatures are encountered, the less viscous Aroclor 1242 can
be used. '

Aroclor 1232 may be used wheré outdoor temperatures as low as 20°F are en-
countered. While Aroclor 1232 is serviceable for unpressurized heat transfer, this
Aroclor compound is not quite as fire resistant as “1248" or *1242.”

Monsanto has available an “Engineering Heat Transfer Data’ booklet that gives
design guidance on Aroclor systems. In addition, Monsanto can suggest sources

@ for Aroclor heaters and equipment.
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HEAT CAPACITY OF AROCLORS
) AT VARIOUS TEMPERATURES
|
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THERMAL CONDUCTIVITY OF AROCLOR 1248

" Temperature o «+ BTU./Hr./Sq. Ft./ Calories, gram/Sec./
- °F.. . °F./Ft. $q.Cm./°C./Cm.

Oc '
a0 . 86 " 00570 A 236 x 10-¢
60 140 0.0564 233 x 10-°
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EXPANEBION MEDIURM

Because of their stability at high temperatures and ability to withstand frequent
temperature cycles without gum formation, the liquid Aroclors are used as the
acluating medium in bellows controls, thermostats, industrial temperature control
regulators and other kinds of automation equipment.

The average coeflicient of expansion of Aroclor 1248 per degree F. within the
various temperature ranges indicated in the table below was determined by using
the simple formula Vi =Vt' [14+a (t—1t,)]. The coefficient, &, has been calculated

at 100°F increments, as follows:
Average Coefhcient of

Temp. Renge F ) Expansion cc/cc/F
?to 100 0.00037
100 to 260 : 0.00038
200 to 300 0.80040
800 to 400 0.80046
400 to 500 : 0.00048
500 to 600 ) D.00051
The specific volume of Aroclor 1248 at different temperatures i8 as follows:
Temp. °F. Specific Volume ml/gm
0 0.674
100 0.698
200 0.726
300 0.755 .
400 0.790
- @ 500 0¢.828
Q 600 0.870

LIQUID SEALANTY FOR FURNACE ROOFS

The liquid Aroclors 1248 and 1254, because of their low vapor pressures and fire-
resistance, make excellent liquid sealants, These non-evaporating fluids have
good flow at slightly elevated temperatures and are chemically stable at elevated
temperatures. Consequently, the liquid Aroclors make excellent fluid sealanis
for any application where the use of oll would create a fire hazard. In the trough
of annealing furnaces, for example, Aroclors make dependable fire-safe roof seals.

VACUUM DIFFUSION FPUMP OIL

The fluid Aroclors 1248 and 1254 are highly stable to air; they make good oils for
vacuum pumps at a8 much lower cost than high priced silicone type oils. These
Aroclors operate efficiently in vacuum diffusion pumps used to pull high vacuum for
metalizing plastics; dehydrating foods, medicinals; and for drying capacitor cones,

DUSYT ENTRAFPMENT

Because Aroclors are non-drying and tacky, they make excellent coatings for
capturing dust, lint and other fine air-borne particles. Aroclors 1260 and 5460 are
vsed successfully to coat fibrous glass air filter pads, metal mesh and other ma-
terials used for filtering air and gas streams.

§ 0509838
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LEXOCLDMONOCD4634



B e e T

Case 30T NN R

{ 16

oweneit
ocumen

With their wide range of physical properties, their
inertness, lubricity, and vapor-suppressing charac-
teristics — Aroclors can be valuable ingredients in an
extraordinary variety of formulated products. They
are compaiible with o variety of solvents, oils, resins.
They are virtually non-volatile ard permanently
thermoplastic; they will not react with other chemicals
in the formulation. In addition, their low cost makes
their use for special purposes eminenily practical
and economical.

ons '

SEALERS FOR GASKETS

Aroclors — particularly when hot — swell rubbers
like Hycar, Koroseal, PerBuna N, and Neoprene.
Wherever seals and gaskets of natural or synthetic
rubber tend to shrink under heat and use, Aroclors
1232, 1242 or 1254 can be used as a swelling agent
to tighten the shrunken seal. An example is in
automotive transmission oil: a small amount of

- Aroclor in the oil swells the seal in place, saving the

cost of tearing down the equipment to replace the
seal or gasket. Aroclors can be used in gasket seal-
ing compounds to swell the rubber after the gasket
or seal is in place,

DEDUSTING AGENT

Aroclor 1254 is a low cost dedusting agent which
can ‘“hold down” the dusting of a variety of
chemical products. Because Aroclor 1254 resists
both combustion and oxidation, it can be used to
control dusting of highly reactive compounds. As a
typical example,* a few tenths of one percent will
control the dusting of calcium hypochiorite.

“Covered by U. S. Pstenl No. 2,821,811, Isaved Janusry 18, 1960, and assigned to
L4

_ Ponnsait Chomicals Corp.
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Avroclor 5460 and 1254 act as vapor suppressants. The United States Department
of Agriculture scientists reported that the inclusion of from 5 to 25 parts per
hundred by weight of Aroclor increased the eflective kill-life of a lindane spray up
to ten times. A painted or metallic surface sprayed with certain chlorinated in-
secticides fortified with Aroclor will remain toxic te flies, ants, roaches, silverfish
up to 2 to 3 months. The Aroclor resins suppress the rapid evaporation of the
volatile insecticides without adding odor or other objectionable residue. Formula-
tion into insecticides is quite simple; the Aroclor is dissolved in a suitable solvent
compatible with the insecticide formulation, and mixed in. The most pronounced
effect for increasing the kill-life of the insecticide is obtained with lindane, chior-

~ dane and BHC. Aroclors are recommended for chlorinated insecticide formulations

to be used for non-crop spraying. Their low cost makes this use a most practical
way to lower the ullimate cost of insect control. '

T O A S0 B iy N § g% B R E
’ i oS e % ee .

Aroclors are compatible with various natural waxes, such as carnauba and others,
including those used to formulate casting wax. Aroclors help impart to the finished

casting wax a number of desirable properties: hardness without brittleness;

resistance to shrinking; sharp definition; sharp melting point; and fire-resistance.
Waxes formulated with Aroclors are non-tacky and highly stable. Aroclor-contain-
ing waxes are widely used in making dental castings, in the precision casting of
aircraft parts, and for casting costume jewelry. Aroclors 1254, 4465 and 5460 are
the ones most frequently used, the proportions dependent upon the properties
required in the finished wax. Much of the highest quality precision casting wax

~ used in the “lost wax” process is formulated with Aroclors.

NP

Aroclors 1254, 1268 and 5460 are used in the manufacture of specialized abrasives.
Because of their excellent bonding characteristics, high thermal stability and
resistance to oxidation and corrosion — Aroclors are used as the carriers for
sbrasive materials. A major use is as part of the bonding agent in specialized
grinding wheels. :

For specialized lubricants requiring good extreme pressure (EP) characteristics,
the liquid Aroclors make excellent additives. The Aroclors impart high temperature
stability, excellent lubricating qualities, and weather and corrosion resistance.
Ag an example, Aroclors are used to formulate grease and pipe thread compounds
for use in oxygen systems, Greases formulated with Aroclors have a high chemical
resistance, are suitable for use in contact with corrosive chemicals. Gear oil lubri-
cants containing Aroclors have good resistance to sheer degradation and high

o
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temperature stability. Added in small amounts to railroad car journal box oils,
Aroclors impart better exireme pressure lubricity and reduce the incidence of
“hot boxes.”

The heat-resisting, nonflammable charactenstics of the Aroclors make them
atiractive in themselves as lubricants under conditions of high femperature. As
an example: in governor systéms of central power stations, Aroclor 1248 is well
suited to this lubricating application.

Straight Aroclor 1254 gives excellent results on a roller bearing {est operating at
255-260°F with much less carbonization or decomposition than the usual spindle
oil under the same conditions.

As an ‘extreme pressure (EP) lubricant base added {o a petroleam hydrocarbon
oil in amounts vp to approximately 15¢, by weight, Aroclors 1248 and 1254
materially increase the load-carrying properties without reducing the viscosity
of the resulting composition. These two Aroclors represent one of the more satis-
factory carriers for the element chlorine as an extreme pressure base, possessing
the following advantages: .

i1, STABILITY ... even at higher temperatures, which assures there will be neither
separation of components nor appreciable change in physical or chem!cal properties
during Jong pericds of operation.

2. NON-VOLATILE. Many other types of chlorine bearing compounds are so volatile
as {o render them unfit for Jong periods of service. The Aroclors are non-volatile at
normal termperatures.

8. NON-OXEIDIZING. Aroclors do not oxidize nor "thicken up” to an objectionable

degree. .
4, NON-CORROSIVE ... toward metal surfaces,
$. NON-ABRASIVE. Aroclors exerts no abrasion on the machined surfaces.

8. NON-HYDROLYSIS. Aroclors do not hydrolyze in the presence of water, thus
avoiding the generation of hydrochlioric acid.

COMPATIBILITY. Aroclors are completely miscible with mineral oils.

-

7
8. COLOR. Aroclors do not darken or change the color of lubricating oil.

Bubmerged Lubrication

Under conditions of lubrication subjected to exposure to water displacement such,
for example, as lubrication of bridge rollers, a heavier-than-water lubricant can
be prepared from mixtures of Aroclor and oil, of which the following are typical
examples:

% by weight Gravity at Approx.
Mix No. il Arcclor 1248 Pour Pt. 15.5°C.  Pounds Gal.
1 50O 50 0°F 1.1268 9.4
2 25 - 75 +5°F 1.2703 10.6

Viscosity 210°F-160 Saybolt Secs.
Color ASTM 7-8

Flash Point 545°F.

Pour Point 15°F,

“Bright Slock: Grovity AP 2222 ps

0509841
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Arvoclors in indusirial Cuiling Olls

Aroclor 1254 is used to formulate the finest quality “straight” and “soluble” or
emulrifiable-type cutiing oils. The Aroclor functions as an excellent extreme-
pressure lubricant and it is far superior to aliphatic chlorinated hydrocarbons
because of its higher order of thermal stability. The heat resistance is most
important in cutting oils for machining high grade steel. With Aroclor cutting oils
there is a lower degree of hydrolysis which minimizes the staining of the metal.

AROCLORS IN ADHESIVES
Aroclors are outstandingly useful ingredienis in the formulation of various types
of adhesives. Besides a plasticizing action on the adhesive’s resin base, they add
valuable properties to the adhesive bond. Aroclors offer a variety of property
improvements to adhesives based on polyvinyl acetate to rubber cements and to
hot melt adhesives,
Aroclors strongly resist attack by water, acids, alkalies and other common cor-
rosive influences, as well as microorganism attack. By proper selection of materials,
adhesives containing Aroclors can have outstanding resistance to most of the
destructive factors that injure bonding properties.

77 "
H@t—Meli Adheslives
A typ)cal starting formulation for a cellulose acetate butyrate hot melt adhesive
with Aroclor 5460 is: :

Parts by Weight
Haslf-second cellulose acetate butyrate 35.00
Aroclor 5460 30.00
Dioctyl phthalate 15.00
Newport V-40 19.89
Santonox* 0.1
Syn Fleur #6 0.01

The above coating can be applied at about 350°F, Ventilation should be provided.

A typical starling formulation for an ethy! cellulose hot melt adhesive with Aroclor

b460 is:
Parts by weight
Ethyl cellulose, 50 cpr 24
Aroclor 5460 7
Lopor No. 45 Mineral Oil 87

Bakers No. 15 Castor Oil
Epoxy soybean oil
Paraffin wax (m. p. 135°F)
Santonox *

®Ssntonox: Montento Chem, Co. trademark, Regrstered U. S, Paf. Ofc.

Lol I < I
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“Aroclors 1221, 1232, and 1242 impart excellent tack and strong bonding power fo

Heat Sealing Adheslives
Chlorinated rubber and Avoclors 1254 and 1260 make excellent heat sealing and
label adhesives. These adhesives have high chemical resistance and exiremely Jow
moisture vapor transmission. A typical stariing formulation is;

' : Parts by weight

Parlon (125 centipoise type) 20
Aroclor 1254 8
Aroclor 5460 ’ 6

Toluene : 68

PYAc Emulsion Adhesives N

polyvinyl acetate emulsion adhesives. They readily blend with simple stirring and
since they are liquid at room temperature no pre-melting is required. The hardness
required in the adhesive’s end use can be varied to suit simply by selection of the
Aroclor without materially changing other properties. The Aroclors are compatible
with PVAc emulsions at a lex el of up to 11 parts of Aroclor in 100 parts of PVAc
emulsion. v

An excellent type of hot melt booL binding adhesive can be made as follows:

' Parts by weight
Formula 17 Formula 18 Formula 19
Gelva polyvinyl acetate

resin V-7 100 65 —_
Ethyl cellulose —_ 15 —
Gelva C-5V-16R — — 100
Santicizer 160 J— 16 -
Rosin WW ' 75 L — 75
Dibutyl phthalate 30 — 30
Aroclor 1254 55 4 55

By changing the type of polvvinyl acetate resin utilized in the hot melt, the
viscosity of the melt con be increased or decreased without changing the ratio of
resin to plasticizer. '

Polyurethane Resin Adheslives
An excellent flocking adhesive containing Arocler 1254 can be made as follows:
Parts by weight

Part A —  Multranil FLD" 100
. Aroclor 1254 20

“Mondur *C 5

Part B—  Multranil FLD" 100
Mondur C= 5.10

Part A is applied to the fabric by knife coating and allowed
to dry thoroughly. The fabric is then coated with Pari B,
and the material is flocked immediately.

SHotpy Ltemcsl On, teatrmark, Rogstrrel 4, S, Fye, Ore,
4

0509843
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Epoxy Adheslves .

Aroclors can be used to extend epoxy resin adhesives. The extending greatly
reduces the formulation cost with 2 minimum effect on the bonding characteristics
of the ndhesive. °

Aroclors can be vsed to extend or substituie Carnauba Wax end reduce the cost
of the wax formulation. Several practical formulas are available using Aroclors
to make wax blends that possess the qualities of Carnauba Wax, These blends
can be used for automobile, wood, leather and linoleum polishes.

Selected Aroclors such as 5460 used in conjunction with various waxes make
excellent impregnating compounds for furniture drawers, etc., to prevent sticking.

Resinous Aroclors used in combination with waxes make excellent and inexpensive
sealers for concrete and masonry surfaces, wood, fiber board and paper products.

The Aroclors may be used o impregnate cloth, paper, wood or asbestos in order
1o impart moisture and gas resistance, adhesion, insulating properties, alkali or
other chemical resisiance, flame resistance, or lubricating quaslities. For this type
of formulation they are used in combinations with other materials such as waxes,
inorganic pigments, asphalt, tars, aluminum stearate, sulphur, ete., in order to
obtain exactly the physical characteristics desired for the specific purpose. Areclors
1254, 4465 and 5460, or the corresponding dark- colored products, are suggested
as most applicable,

Wood impregnated by vacuum*pres;sure method with the following mixture:

Aroclor 4465 N 0%
Microerystalline Wax - S 20%
Sulfur » 10%

. is definitely tougher, harder and more moisture resistant than untreated wood.
This coating is very resistant to acids and alkalies but will be attacked by aromatic, .
aliphalic or chlorinated hydrocarbons. The surface is not appreciably discolored
and can be painted. Various degrees of hardness and adhesion can be obtained
by varying the Aroclor: wax: sulfur ratio.

0509844
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For use as moisture-proof coatings on wood, paper, concrete and brick, the
Aroclors are best combined with waxes, especially paraffin or Carnauba, oils such
a8 mineral oil or drying oils, and synthetic resins including modified alkyds,
phenolics, chlorinated rubber, polystyrene, styrene-butadiene co-polymers, ethyl
celluiose, cellulose acetobuiyrate, benzyl cellulose or vinyl resins. Selection of
materials for use in combination with Aroclors depends on end use requirements

of the specific application.

"The simplest compositions contain only Aroclor and paraffin. A moisture proofing
compound composed of 9877 (by weight) of Aroclor B460 and 4% paraffin (melting
point 54°C) has an ASTM softening point of about 82°C and is very efficient.
Substituting Aroclor 4465 for Aroclor 5460 produces a compound with & softening
point of about 58°C. ' '

Softening poinf, and viscosity when melted may be further decreased by using
mixtures of Aroclors. For example, a composition containing 40¢; of Aroclor 1260,
56C7 of Aroclor 5460 and 47 of paraffin will be very soft at ordinary temperatures.
Increased proportions of paraffin will also produce softer compounds.

An excellent melt coating for paper and cloth was reported by W. M. Gearheart
and F. M. Ball, OFFICIAL DIGEST, Vol. 343, 1953:

Half-second Buiyrate , 504
Diociyl phthalate : 9.9
Aroclor 1260 405
Ionol 0.15;

This coating may be applied by knife or roller at 350°F; the applicatio. requires
no solvent. This coaling on paper or fabric has extremely good flexibility.

Aroclor 4465 is a useful resin for compounding rotogravure and other printing inks.
A mimeograph ink suitable for use on bond paper contains the foilowing ingredients:

Aroclor 4465 : 405
Lubricating Ol (SUV 1200 @ 100°F) 35
Paraffin Oil (SUV 76 @ 100°F) 204
Carbon Black 4%,
Qi Soluble Dye 1%

Aroclor 4465 may also be used in the preparation of imitation gold leaf. A thin
coating of the Aroclor is applied hot to one side of paper. While it is still hot,
bronze powder is spread upon the coaling. The bronze powder adheres to the
Aroclor completely covering the paper, This product is used in making the *gold

0509845
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leaf” letters on books, etc. The paper treated with Aroclor and bronze powder is
placed upon the book binding. A hot die is pressed upon it. The Aroclor softens
and sticks the bronze to the binding and forms a coating over it to protect it
from tarnishing.

The Aroclors are also used as vehicles for carrying the pigments used in glass
decoration. When the decorations have been applied and the glass is fired, the
Aroclors volatilize without carbonization and thus avoid discoloration of the glass.
Aroclors 1254 and 4465 are wsed for ceramic decoration.

PAPER TRANSPARENTIZER

A treating liquid that makes paper transparent for use as tracing paper, window
envelopes, and special packaging can be formulated with Aroclor 5460 and poly-
butenes. A {ypical economical formulation is:

Aroclor 5460 30%
Indopol H-300 25%
Toluene : 459,

In the paper treating formula, the proportions of Aroclor to Indopol may be
varied from 2:1 to 1:2 respectively.

MASTICS, SEALING AND CAULKING COMPOUNDS

Aroclors and polybutenes can be blended with inorganic fillers to make excellent
sealing and caulking compounds. A typical “filler” would be:

Whiting - 50%
Talc 30%
Lithopone 109,
7 M Asbestos ' 109,

By combining selected Aroclors and Indopol polybutenes, it is possible to produce
a wide range of hardness, viscosity, flow and bonding characteristics in durable
sealing and caulking compounds.

Excellent mastics, too, can be prepared by blending selected Aroclor resins with
Indopol polybutenes. The mastics have good adhesive qualitites for specialized
uses such as sealing of automobile body construction.

PERMANENT TACK COATINGS

Aroclors and Indopol polybutenes can be blended in & variety of proportions to
make permanently tacky coatings. These coatings may be applied to fabric or
peper to provide a permanently “sticky” surface. Insecticides, for example, can
be blended into such coatings to make insect traps or insect barriers on tree trunks
for tree foliage or fruit protection. These coatings can also be used for tapes and
sign backing.

9509 340
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Aroclors are valuable as low cost plasticizers for
@ variety of applications, Aroclors improve chemical
resistance, flame retardance, oxidation resislance,
ond reduce the cost of plasticized elastomers. De-
pending upon the use, the various Aroclor compounds
offer a number of benefits to the user.

In almost all formulations, the use of a selected
Aroclor as a plasticizer reduces the cost per pound
of the formulation.

Another valuable use of Aroclors in the plastics
field is as a grinding and dispersing medium for
pigments.

The Aroclor compounds are compatible with most
common plastic materials; they are compatible to
the extent of practical use with the following:

Asphalt

Benzyl Cellulose

Carnauba Wax

Cellulose Acetate Butyrate

Chlorinated Rubber

Coumarone-Indene Resins

Dammar Resin

Ester Gum

Ethyl Cellulose

Epoxy Resins

Manila Gum

Nitrocellulose

Paraffin

Phenolic Resins

Polyethylene

Polyester Resins

Polystyrene Resins

Polyiso-Butylene

Polyurethanes

Polyvinyl Acetate

Polyvinyl Chloride and
Polyvinyl Butyral

Polyvinylidene Chloride

Rosin

Rubber

Styrene Butadiene Co-Polymers

Viny!l Resins

0509847
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&% Aroclors are not compatible with cellulose acetate or with phenolic resins in
I the final stage of condensation.

In selecting the proper Aroclor for a given use, the degree of [lexibility imparted
increases progressively in the order of: hard resinous Aroclor, soft resinous Aroclor,
liquid Aroclor. Conversely, the hardness of the plasticized elastomer increases
progressively with the choice of: liquid Aroclor, soft resinous Aroclor, hard

Aroclor resin. . N X -~
POLYVINYL CHLORIDE . v P
The Aroclors are valuable as secondary plasticizers, or plasticizer-extenders for C&A A 15;" P

polyvinyl chloride formulations. The Aroclors impart greatly improved chemical s.{f" /&(J‘/‘/’
resistance over conventionally ester-plasticized compositions, For example, a Ji,’k
formulation plasticized with 3 parts of DOP and 1 part of Aroclor 1254 shows the ;
best chemical resistance of any plasticized polyvinyl chloride formulation evaluated

to date.
Aroclor 1262, when used as a co-plasticizer with DOP, greatly reduces the amount

of migration of the plasticizer to nitrocellulose lacquers. Aroclor 5460 is frequently
used as a plasticizer-resin-extender to make flameproof vinyl tiling compositions.

In viny! chloride co-polymer resins for solution application, the combination of
Aroclor 5460 and Aroclor 1254 is widely used because of its outstanding chemical

resistance,
:0 - RUBBER—~NATURAL AND SYNTHETIC
: The liquid Aroclor compounds — 1221, 1232, 1242 and 1248 — have a strong
i plasticizing action on rubber, both natural and synthetic. Aroclors 1254 and 1260,
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NN Qhen milled into rubber, impart permanent tackiness and adhesion to the

composition,

Aroclors 2565, 4465, 5480 and 1268, when incorporated in neoprene rubber in
amounts as high as 40 parts per 100 paris of rubber make compositions that are
extremely flame retardant.

-ty ‘m - - & e v
25 % SO
e N

The Aroclors generally show a high degree of compatibility with epoxy resins;
this group of materials is one of the very few plasticizers that possess such high
compatibility with these materials. The lower Aroclor numbers, 1221 and 1232,
impart a high degree of flexibilizing to epoxy compounds. The more resinous and
solid Aroclors have little effect on the flexibility of the compound; in fact, they
tend to act as reinforcing materials. Aroclors have little effect on epoxy resing’
hardness, tensile or compressive yield strength, The ultimate compressive strength
can be improved by using solid Aroclors in phthalic anhydride cured systems.

"~ All of the Aroclors, when used at a rate of 15 to 20 parts per hundred of resin,

greatly retard the burmng rate of epoxy compositions. If a small amount of
antimony oxide is added in addition to the Aroclor compounds, the materials
then become non-burning. - :
Aroclor 5460, when used in Jow density polyethylene to the extent of 209, — in
combination with 1057 antimony oxide — makes the compound self extinguishing.
Compared to other matemaL, that make polyethylene self extinguishing, Aroclor
5460 has much less effect on tensile, yield and elongation properties. In addition,
the heat stability of the Aroclor compound is greatly superior to the other materials
commonly used to make polyethylene self-extinguishing,

TN T -
Ftare e d

Incorporation of the solid, resinous Aroclors will make asphalt self extinguishing.
Possible applications of this type of formulation include caulking compounds,
roofing compounds and sound-deadening coatings. Normally, 305 of an Aroclor
such as 5460 will make an asphalt mixture that is self extmgulshmg

W R P : & - a5

Incorporation of Aroclor in a polyester resin in combination with antimony oxide
greatly reduces the burning rate of polyester resins. A mixture of sufficient amounts
of selective Aroclors will produce polyesters that are self extinguishing.

[

Considerable interest has been displayed in the use of Aroclors in phenolic lami-
nating resins, to make compounds that are flame resistant. Normally, the higher
molecular weight Aroclor, such as Aroclors 1260, 1262 and 5460 are evaluated
for this purpose.
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Aroclors are soluble in paint and varnish oils and
solvents and are compatible with most film-forming
coating resins. The Aroclor compounds improve
adhesion to the substrote. Adding Aroclors to paint,
varnish or lacguer formulations imparts properties
o the film that correspond to the particular charoe-
ter of the Aroclor used, The hard, resinous Aroclors
tend to give increased hardness to films; the viscous
Aroclors impart flexibility.
Aroclors are excellent grinding and dispersion media
© for pigments used in paints and varnishes. Aroclor
1254 is used to disperse aluminum powder in a
paste form which can be incorporated easily into
paints and varnishes. The Aroclor imparts excellent
leafing qualities, brightness or luster and does not
tarnish the aluminum pigment on aging. Moreoever,
_the coating composition does not suppori combustion.

aroclors in paint, varnish
and labquer formulations

3 VARNISHES AND ALKYDS

Aroclors 4465 and 5460 will produce paints that

are very quick drying and yet have excellent
durability. The weight of Aroclor used may be
from 309, to 509, of the weight of the oils,

The Aroclors do not react chemically with oils,
hence there is no advantage in heating together in
making a varnish. They are best added as a “chill
back™ or as a cold cut in the thinning operation.
As far as incorporation of the Aroclors is concerned,
the only reason for heating is to make the Aroclors
" liquid so they can be more readily mixed with
the oils.
Aroclor 1260 is best for short oil varnishes that are
required at the same time to be fexible. The
Aroclors impart water and alkali resistance, and
"= with these qualities enhance the value of the other

Bt < resins used in the varnish. The suggested starting .
— / formulation is two parts by weight of oil, one part T
of Aroclor 1260 and one part of other resin. These 2 }"i

0509550
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proportions can be varied as required. The Aroclor may be considered to function
in the formulation as an oil, with the difference that it does not oxidize and lose
its flexibility.

Resins of the alkyd, phenoclic or ester gum type, with a harder Aroclor such as
5460, may also be used in making varnish formulations.

EPCXY RESIN COATINGS

The high compatibility of Aroclor compounds with epoxy resing makes these
materials of great value in formulating epoxy coatings. Normally, 10 to 159 of
Ly Aroclor 1260 or 1262 is added to the epoxy composition to improve flexibility
; with a minimum effect on the corrosion resistance and adhesive characteristics
H of the film, '

NITROCELLULOSE COATINGS

In pyroxylin or nitrocellulose lacquers, the Aroclors can function both as plasti-
i ' cizers modifying the properties of the film and as film-forming bodying resins.

. Aroclors are highly compatible with nitrocellulose and with other resins and
plasticizers commonly used in lacquer formulating. They impart weather resist-
ance, luster, adhesion and decreased burning rate. The Aroclors’ excellent electrical
characteristics (high dielectric strength and resistivity and low power factor) and
their property of retarding the passage of moisture and gases through nitrocellulose
make the Aroclors of special value in coatings for electrical insulating materials.

To illustrate the modification possible to obtain by changes in formulation, three
lacquer formulas are given below. All have excellent durability but the third is
much softer and more flexible than the other two. Only the solids contents are
given. The amounts tabulated are parts by weight.

N

T s e Seon o te toae a1

b 4

> Ty <y v

o= s

Aroclior Lacquers
No. 1 No. 2 No. 8

14 second Nitrocellulose {dry) 100 100 100
Dammar resin 80 -— ~—
Ester Gum — 80 —
Aroclor 1260 . 20-39 20 80-70

Dibutyl Phthalate 20-0 20 —_
Tyicresyl Phosphate - —_ 39-70

No. 1 and No. 2 have excellent sanding and polishing qualities. No., 3 is very
flexible but too soft for sanding.

Where extremely high flexibility is desired, as for example in lacquers for high
tension automotive cables, the following composition is suggested:

15-20 second R. S. Nitrocellulose 100 parts by weight
Tricresyl Phosphate 120 parts by weight
Aroclor 1242 80 parts by weight

* The accompanying trilinear diagrams show the practical compatibility limits of
Aroclors 1254 and 1262 when used in combination with some other resins and
plasticizers. Aroclor 1260 gives values almost the same as those shown for 1262.
The less viscous Aroclors have greater compatibility; the more resinous Aroclors
have less compatibility than the ones shown.

05098651
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In the trilinear diagrams, the compositions, represented by any point in the
unshaded areas, ave those which produce homogeneous lacquer films. On the
other hand compositions represented by points in the shaded areas produce
impractical, segregated, brittle or soft films. For detailed information as to the
derivation and use of these diagrams reference is made to the following articles:

J-enkins & Foster, **'Compatibility Relationships of the Aroclors in Nitrocellulose Lacquers,
. Ind. Eng. Chem, 23 1362 (1831).

Hofmann & Reid. “Graphical Methods in Lacquer Yechnology,” Ind. Eng. Chem. 20,
431 (1928), *Formulstion of Nitrocellulose Lacquers,” ind, Eng. Cham. 20, 687 (1928),
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! CHLORINATED RUBBER AND STYRENE- {
f BUTADIENE COFPOLYMERS

Aroclors are outstanding for compounding modified rubber finishes. They impart
exceptional corrosion resistance, chemical resistance, oxidation resistance to these
coatings, and improve adhesion. Typical applications include masonry coatings
for swimming pools, stucco homes and highway paints, as well as protective and
decorative coatings for steel structures, railway tank and gondola cars, wood and
metal maritime equipment.

In rubber base coatings, Aroclor 1254 is used as & liquid flexibilizing plasticizer
and commonly used in combination with Aroclor 5460 which serves as a resin
fortifier. The outstanding chemical resistance, corrosion resistance and oxidation
resistance of rubber base Aroclor coatings make them outstanding protective
coatings for chemical plants, boats, highway marking, and masonry. Monsanto
Techmcal Bulletins No PL-306, PL-311, and PL-326 cover the use of Aroclors in -
rubbermbase coatings,
4
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CELLULOSE ACETATE-BUYTVYRATE LACQUERS-

The higher Aroclor compounds%ﬁle widely wsed with cellulose acetate buiyrate,
in the manufactiure of | IOS‘:( cpst lacquers that are flame resistant. Typical uses for
this type of lacquer include paper coating, lacquers for plastics and strippable
coatings for paint booths.

A typieal paper lacquer with minimum tendency to curl is reported” L6 contain
the following:

By Weight
Half-second Butyrate 20%
Aroclor 1260 209,
Acetone 10%
Isobutyl Acetate _ 10%
Ethyi Aleohol ' 10%
Toluene 30%

ETHYL CELLULOSE COATINGS

The Aroclors are highly compatible with ethyl cellulose. The liquid Aroclors
impart great flexibility, the resinous Aroclors impart great hardness. For example,
75 parts by weight of Aroclor 1242 with 100 parts of ethy! cellulose produces
great flexibility and a slight tackiness. Aroclor 5460 on the other hand — in the
sarme proportion -— produces a very hard and somewhat brittle composition.

1
=

¢

For coatings of high gloss and exceptional weathering properties to be applied to
rigid surfaces, compositions containing equal paris by weight of Aroclor 5460
and ethyl cellulose are recommended. For more flexibility in the coating one of
the softer Aroclors should be used -~ either alone or as a partial replacement for
the Aroclor 5460,

Ethyl cellulose formulations plasticized with Aroclors find end use applications
as protective lacquers, adhesives, and as strippable coatings.

The solid Aroclor compounds, such as Aroclor 5460 are widely used in hot melt
applications for the protection of tools and metal parts. They are normally used
with ethyl cellulose or cellulose acetate-butyrate resins.

CREPE RUEBER COATINGS

Aroclor 1262 is used as a low cost plasticizer for crepe rubber in paint compositions.
Used in concentrations of 5 to 505, based on the weight of the rubber polymer,
it increases the gloss and alkali resistance of the film and strengthens the adhesion
of the film to steel.

PW. M, Gearhasrt and F. M. Bolt, OFFICIAL DIGEST, Yol 843, 1953,
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METHODS FOR EMULSIFYING
AND MAKING STOCK
SOLUTIONS OF AROCLORS

There are several simple methods for making
Aroclor emulsions; the one used may be selected
to suit the kind of Aroclor and type of formulation
in which it will be used.

Emulsliylng Viscous Avoclors

{Portion 1) 16 1bs. of Aroclor
1 lb. of Stearic Acid
(Portion 2) 8 Ibs. of water

] 4 oz, Triethanolamine
appendix

Heat the Aroclor to a workable viscosity (180°F
plus) and stir in the stearic acid thoroughly. Heat
the water to almost boiling (207°F) and stir in the
triethanolamine thoroughly. Pour the Aroclor-
stearic acid portion info the water portion agitating
vigorously. Then process the combined portions
with a high-speed emulsifying stirrer . . . or process
through a colloid mill. )

Emulsiiying Liquld Aroclors

(Portion 1) 100 parts Aroclor 1254
4 parts Oleic Acid
(Portion 2) 82 parts water

2 parts Ammonium
Hydroxide (28%%)
2 paris Lustrex® X-810

Mix the ammonium hydroxide and Lustrex X-810
thoroughly in the warmed water, using vigorous
agitation. Mix the Aroclor 1254 and Oleic Acid,
heat to 45°C and agitate vigorously. Maintain the
45°C temperature and agitation — and add in
slowly the water portion. Continue agitation for
one-half hour till phase inversion is complete.

Emulsiilable Concentirated Stock
Soiutions of Aroclors

78 parts of Aroclor
16.70 parts of toluene
3.55 parts of isopropyl alcohol
1.00 parts of Sterox®* CD (non-ionic emulsifier)
0.76 parts of Santomerse® #3 (anionic wetting agent)

The above formulation is readily emulsifiable with
water. If the more resinous Aroclors are used,
increase the amount of toluene (or xylene) as
needed to dissolve the Aroclor resin.

°Trad: ks M nto Ch 1 Co., fleg. U. S. Pot, Olcy
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Aroclor
Typo of Solvant
Acid
Acatic Acid........ Cheraviaen
Olglc Acld. ..oinnanes [
Benzole Actd......... SR
Aldehyde
40% Formotdehyda.,.......
Furtural, ..oocvvenvnnnnnns
Amine
Anlling......... Ceeeveenanas
Pyrdine., . ..oovieiiiniiia.
Chiora — derivatives
Amyl chiorides—mixed. ., ..
Carbon Tetrachloride...... N
Chloreform..o venen .
Dichlorethylene. ...
Ethylens Dichloride. ..
Monochlorobenzens. ..
Orthodichlorobenzene. .
Totrachlorethane.......
Trichlorethans. . ... .,
Trichiorathylena............
Drying Ol
Tung QH.. ... femrvamresrans .
Linseed O, .. .... [P
Ester
Amyl Acatale., .o...oonienn
Butyl Acolate.......
Cellosolve Acetste. .
Coltonsaad Qil......
Dibutyt Phthelete.. ...
Diethyl Phthalate
Ethy) Acetete
Ethyl Lactate
Ethylone Glyco! Diacetsts. , .
#ethyl Acetate...... PP
Tricresyl Phosphate........
Ether: Ethyl Ether.............
Ether Alcohal
Corbitol. . aveniirnrereiinen
Collosolve....vovnrinennnens
Diathylens Glycol

.

p-p’ Dihydroxy Ethyl Ethar, , .

Hydrocarbon
BoanZonG..cc.oarrvrerernonns
Gasgoling........
Korosene. .. .....
Mineral Spirits. ...

Patoffin.......

Pine Gif. ..

Toluans.....

Turpentine..

Rylsne.... vaveraraen
Rydroxy — derivatives

Armyl Alcohol. ... ...l

n-Butyl Aicohol ., ... .-

Ethy! Alcohol (3-A). .

Giycarine. . .oo.ivaen

Methyl Alcahol. . .

Phenol—30%......00nvevnen
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AcBlond......uuis P
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VAPORIZATION RATES 2
At 700°C and 760 mm. Hg. ‘
Surface
Wt. Loss Hours Area Vaporization Rate

Sample Gms, Exposure Cm.? gms,/cm.hr.
Aroclor 1221 0.5125 24 12.28 0.00174
Aroclor 1232 0.2572 24 12.28 0.000874
Aroclor 1242 0.0925 24 12.28 0.000338
Arocior 1248 ; 0.0448 24 12.28 G.000152
Clorafin-42.8 0.0745 48 12.28 0.000126
DOP (dioctyl phthalate) 0.0686 48 12,28 0.000117
Dutrex 25 0.0256 24 12.28 0.000087
Aroclor 1254 i ‘ 0.0156 24 12.28 0.000053
Dutrex 20 ) 0.0047 24 12.28 0.000016
Aroclor 1262 ; .0.0039 ’ 24 12.28 0.000013
Aroclor 1260 0.0026 24 12.28 0.000009
Aroclor 4465 0.0064 72 12.28 0.000007
Aroclor 1270 0.0045 72 12.28 0.000005
Aroclor 5442 . 0.0039 72 12.28 0.000004
Aroclor 5460 0.0032 72 12.28 0.000004
Tricresyl phosphate . 0.0010 24 12.28 0.000003 é

APPROXIMATE VﬁPOR PRESSURES
CALCULATED AT 1000 F (37.8° C)

. Aroclor 1232 0.005 mm. Hg.
\ Aroclor 1242 0.001 mm. Hg.
) Aroclor 1248 0.00037 mm. Hg.
Aroclor 1254 0.00006 mm. Hg.

0509861

LEXOLDMONO004657



Case 3:16@3@(1%5%8&WW8%®BMEM 5@Ie§lﬁ%§%§%a@ﬂ%dﬁ% ot}?ﬁg@ 44 of 48
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DESISTANCE OF STRUCTURAL MATERIALS TO AROCLORS
Aroclor Number
1248 1254 4465 5460
Metals 25°C 125°C 25°C 125°C | 125°C | 125°C
Aluminum....... Crenees PR Cresersrsaars vraane R R R R *RR RR
Coppar.ciaeeveres Crcierasacasirersunny & D R () ] D
MagnesiiMi..onviviarennas Cerevrnaerraons trereenae RR R R R RR *RR
Nickel oo veveeninns Ceeenrernes tresenee tesnesaenans RR R R RR RR R
Sifver.......e Corrnessanans Veresaereeerens R R R R R R
Tine..... avaons cserevecraravees vesrrnenees crbenoun & 134 R R R R
ZiNCes coorsanas B R R R R R RR
B S1eRl v iverernrnnsesisissrirosnsersanns RR R RR RR R RR
Phosphot Bronza.....v..ae. Crisaterrerisaas veeeras R D R R R R
Red Brass....... chera o etei i tea e D D &8 D R De
Stainless Steel (Type 316)....c00vnvans veissesnanas RR RR RR RR /R RR
Yellow BIBSS. tovrvernrecnnsicrasrosossarvosane R Re R De Re Re
Plastics
Alkyd Resin No. 46684-12........... teerenerracvan °p P “p P P P
Alkyd Resln No. 46594-134, ... ..viiiiiinnnannas D P D P P P
Celjulose Acetate (Fibestos) .. vuvonrirnironsoanns D P [} P p P
) Durite Phenol Furfural Resif,.vavreerissienanasess =D [ °R P [»] P
- . Formvar Highly Plasticized............. De T Pe T T T
P Formvar Low Plasticized..coooovnuee, Ceesiirasanene PS T P3 T T T
Glyptal 1276, cviveiviiiianiiniiinas reeaenranunias R P D P P P
IR 1 [V761 £ I B - S DD DU SN *D T *R T T T
. Malsic Resin No. 46594-13B............eviii P P P P P P
«  Maleic Resin No. 46594-13C...... verens crevesesie [ |4 *R P P P
Piexiglas (Methyl Methacrylate)........ veesrens reos *D b o] | o [ 4 P
i * Polystyrene (Lustron BY. .. ...iuenu. ceennee cereens P T P T T Y
Resinoxn Mineral Filled Melamine Resln............ °D °p *] R p °D
Resinox Wood Flour Filled Melamine Resin....,... °D P °*R D R # -
Resinox Minera! Filled Phenol Formaldehyde. ., ... 0 D D D R P
Reslnox Wood Flour Filled Pheno! Formaldehyde.. °D P *D *R b P
Resinox Rag Filled Phenol Formaldehyde.......... °D D *D °D *D P
Urea Formaldehyde Resin (Plaskon Co).ivaunn.n. D P D °p 13 P
Mpanlag of Abbravintions: .
®wBassd on woight galn celculeted as penetralion volug shown,
RR—[xcolien) resistonce—lezs than 1.0 & 10~ cm/day pensiration or .OBOY4S in/yr.
Re-Good resistance ~—hoy penatrstion betwesn 1,0u 109 pnd 10 1 1079 cm/day or delaeen 000014 and 0.0013 infyr.
D—Douttiol repsiente, pentisatinn botwean 101 106 cmfday and 100 & 10 ¢m/fday or botween 0.0314 and 0.014 infys.
P—Poor rosistance —paneiralion grestar then 100 ¢ 10— cm/doy or 0.014 in/pr.
P5—Poor sasistence By 1o visible Jocal sclion sithough weight chonge Indicates grester rasistsnce.

g—Felloning tha loiter indicating resivtence nignifios materisl mey De bottes then indicsted if tolally immeriad sinco weinht tois is beheved to come from cxidstion
of the part of tost sieip exposed to alr, :

F-—Malacia! atong will not stand temperptuto.

-‘”W
Al

| : 0509862
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| & DENSITIES OF AROCLORS AT VARIOUS TEMPERATURES
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At ordinary temperatures Aroclors have not presented industrial
toxicological problems. Where Aroclor wvapors may be en-
countered in workrooms, local exheust ventilation together
with general workroom exhaust is recommended.

Skin patch tests with & polyvinyl chloride free film plasticized
with 11.5¢% by weight of Aroclor 1254 (about 257 based on the
weight of the vinyl resin} and a similar amount of diectyl

~ phthalate showed that this film was not a primary irritant or

,-A....N\ /v.».w(

(MG

m.‘d\\-f’&o ;
o

a sensitizer, Skin patch tests with Aroclor 1254 alone applied to
gauze and placed in contact with the skin showed no primary
irritancy or sensitization. Other skin patch tests using canvas
coated with Aroclor 5460 and an oil modified alkyd resin, in
such & manner that the Aroclor concentraiion in the paint film
on the fabric was about 17¢;, by weight of paint solids and the
finished coated fabric contained approximately 747 by weight
of Aroclor 5160 showed that this painted fabric did not produce
a primary irritancy or sensitization of the skin.

If Aroclors are spilled on the skin, the skin should be washed in
the usuel manner with soap solutions. If accidental burns oceur
from conlact with hot Aroclors, the burn should be treated the
same as any ordinary burn. Aroclor adhering to the burned
area need not be removed immediately unless treatinent of the
burn demands it, in which case use soap and water or repeated
washings with & vegetable oil.

0509865
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FILM FORMING
firé rotardant [MPREGHATIHG
At INSULATING
ghear resistant Co
heat stable HEAT TRANSFER
fubrieating DEDUSTING
aroclors for... INERT MATRIXES
| I — PLASTICIZI
adnesive ) BULK!:!

non-volatile

low cost » ) EBATR;

bt

- thermoplastic “TQCKF:Y”JG”
3 3

- REDUCIHNG VOLATILITY

Aroclors are the only low cost, inert, inter-com-
patible liquids and solids whose intermixing can
provide insulating, lubricating, fire retardant
liquids ranging from the consistency of light
mineral oil to the most viscous syrup (or solid resin)
which will do so many jobs in industry.

Division e 800 North Lindbergh Blivd. ¢ St. Louls 66, Missourl

The information in this bufletin iz, to our bast knowledge, true and
accurate, but all recommendations or suggestions ere made without
guaraniee, since tha conditions of use are beyond our control. The
Monsanto Chamical Company disclsims any llability incurred in con-
nection with the use of these dats or suggeslions. Furthermore,
nothing contained herein shall be construed as a recommendation
to use ony product in conflict with existing patents covering any

@ materiai or its use. 05098606
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Monsanto

P,usncuen PLASTICIZER

30 - ';::imtm PA T T E R

MONSANTO CHEMICAL COMPANTY

MONSANTO T = ORGANIC CHEMICALS DIVISION
J. R. Darby ' PERMA;?\IAE?\[E L'TERATURL ST c;loulcs 24, mcssoulou °

Res-JFQ \.___%E_ February, 1961:"‘"-

£399-

- -~

END USES FOR AROCLOR COMPOUNDS

. - INDEX
. rage
~ * GENERAL INFORMATION - e 1
SURFACE COATINGS - | 3
ADHESIVES AND SEALERS ' e
PLASTIC APPLICATIONS 11
MISCELLANEOUS 15,

FOR SALESMEN'S USE ONLY

Recommendotions ore made withow guarontee since conditions of . = R
vie ars beyond our control. Nothing herein should bo consirved os
recommendolions to viclate polenis covering ony material oc iy use. 062 2 503
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END USES FOR AROCLOR COMPOUNDS

s e

GENERAL

You remember some time ago you cooperated with us in Supplying information
about where your customers are using Aroclor compounds and the reasons why
they were using them., This survey covered all accounts that purchased over

5,000 pounds of Aroclor annually. Your aid in this project was deeply

appreciated, We have now compiled these results and this is the way it
stacks up. We hope this will be useful to you in suggesting new uses or
epplications for the Aroclors and increasing jyour sales of these products.

SURFACE COATINGS are the largest single outlet for the Aroclor compoynds.
The adhesion, cost, chemical resistance, and flame resistance of these
Aroclors are of tremendous 1mportance. :

The ADHESIVES Industry also consumes large quantities of Aroclors. '1n'the
adhesive field the adhesion, cost, and flame retardancy are the three most

. commonly mentioned reasons_for the use of'these_products.

The PLASTICS Industry also consumes slzeable quantities of Aroclors depending
upon the type of end application. The reasons most commonly mentioned for
using the Aroclors are cdhesion, cost, flame retardancy.

The miscellaneous ‘category includes all types of applications, some of which
are large, some of which are very small. However, we have outlined these
applications in the attached sheets. ~

The attached write-ups are for your own ﬁse only, and not to be Bhown to
customers. You will note we have shown four categorlies 1in order to give
you an Idea of our volume in each field. The break down on these is shown
below. C

Large 500,000 pounds and over

Good - _ _ 250,000 - 500,000 pounds ‘annually
Fair 100,000 - 250,000 pounds annually
Minor . Less than 100,000 pounds annually

You will note a practical potential figure. This is an indication of
the number of times we could probably expand our participation in this
field with effort. : .

We have shown products used. These are in descending order of use in the
field of application. _

We have shown the number of customers for each particular application and

the number of bulk and truckload customers to give you .a better understanding
of the field; as well as the number of times a reason for using the Aroclors
appeared in this particular field.

0627504
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In addition to giving you a summary page on the entire field, we are
backing this up with a list of patents that have appeared in each
f1eld and slants from your call reports. We hope this will aid you
greatly in getting.a better understanding of the Aroclor field, plus
aiding you 1n your gell-more Aroclor program,

0627505



:15-cv-
Case 3 5CC§/58015:

Page 3

TYPE

Chlorinated Rubber
. Nitrocellulose .

Polyvinyl Chloride
Styrene-Butadiene

Epoxy

Silicone
Polyvinyl Acetate
Aspﬁalt

Phenolic

Alkyd

CA/Bﬁ '

Ethyl Cellulose

(8 W ARG ROBOHTE I La Y

SURFACE COATINGS

AROCLOR
VOLUME POTENTIAL PRODUCTS USED
e 4> g g e
Large ? z]ﬁgg, _.5460,, 1260,
Large 3 1254, 5460, 1260
Good 5460, 1254, 1242
Fair 5 1242, -'-1260, 1254
| 1248, 1268, 5460
Minor 5 1242, 5460, 4465
“"Minor ‘5 1260, 1254, 5460
Minor "lo 1254, 1288, 1260
Minor ) | 5460, UL65
Mihor 10 1254, 5460
Minor 15 4465, 5460
Minor . 20 1260
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CHLORINATED RUBBER

Chlorinated rubber (Parlon) is used in many fields of applications. Of
- the thirty-one accounts, we find that chemical resistance coatings, and
. masonry paints are the two most common uses., However, traffic paints,
: marine type paints, and shingle coatings also get a good play in this field.

A FLAME-RESISTANT, WATERPROOFING impregnating compound for asbestos
cloth used in locomotive cabs contains chlorinated rubber, an Aroclor
compound, and a wax. U.S.P. 2,145,235 by Robert E, Cryor assigned to
Union Asbestos and Rubber Company, Chicago, Illinois.

Liquid Aroclor Compoundsplus chlorinated rubber and pigments are
used in a coating to protect and COLOR CONCRETE. U.S.P. 2,306,570
- . by Edward W. Scripture Jr., Skaker Heights, Ohio.

NITROCELLULOSE COATINGS

We £ind that our Aroclor compbunds are being sold in Nitrocellulose lacquers.
_ ... for the following applications, :

; 1, Electrical Appliance cable finish for dlelectric
. properties of the finished cable,

Heel lacquers for women's shoes.

Lacquers for fiber seat covers fbr“automobiles.

o

Overprint varnishes,

v W

. -Wire caeble coatings.

6. Metgllic lacquers.

While Nitrocellulose is an old product, there are constantly new
applications for the use of Aroclors popping up in this fileld.

POLYVINYL CHLORIDE

In totaling up the amount of Aroclors sold in polyvinyl ohloride surface
| ‘coatings, we were surprised to find that it was so large. ~ Among the

R interesting applicetions are flame proof acoustical tile finishes and

l metal coatings where the Aroclor contributes adhesion.

A COATING FOR BARRELS and -similar metallic surfaces composed of a
vinyl chloride/vinyl acetate copolymer, an Aroclor compound, plasticizer
| and pigments, U.S.P. 2,111,395 by Otto J. Hartwick assigned to Pittsburgh
Plate Glass Company, a corporation of Pennsylvania.

A METAL COATING that can be later pressed and formed has a finish
lacquer over it for chemical resistance composed of polyvinyl chloride
and an Aroclor compound dissolved in suitable solvents. U,.S.P. 2,293,420
by Geory Wiock, seized by Alien Property Custodian,

(?\ AN ELECTRICAL INSULATING MATERIAL for exposed bus bars comprised of

. a vinyl chloride/vinyl acetate copolymer, Tricresyl Phosphate, an Aroclor
1 compound, and stabilizer. U.S.P. 2,183,811 by Edward C.. Homan asslgned to
Irvington Varnish and Insulator Company, Irvington, New Jersey.

0627507




— v e

S Case s 15c°aV58°15ZS %ﬂ&%%o%o‘:ﬂ%”c?u”r%%n%ﬁ 18 Hied 1034}'159/1%""985%631% of 289¢ 7 0120

Page 5

-

AN IMPREGNATING AND INSULATING MATERIAL for filling interstices for
embedding or covering objects is composed of a small amount of polyvinyl-
carbozole and & large amount of an Aroclor compound. U.S.P. 2,227,637
by Rudolf Engelhardt assigned to'I. G. Farbenindustrie Aktiengescllschoft,
Frankfort-on-the-Maln, Germany.

A METAL COATING composition capable of being bent after baking is
composed of a vinyl chloride/vinyl acetate copolymer and an Aroclor compound
dissolved in suitable solvents. U.S.P. 2,115, 21Kmby Clifford Jay Rolle-
assigned to Ault and Wiborg Corporation, New York, New York,

STYRENE- BUTADIENE

-In Styrene Butediene coatings, which are commonly used in masonry paints,
and metal paints we find one unique characteristic of the Aroclor compounds
is their improved anti-tarnish characteristic compared to Chlorinated
'Parafrins when metallic pigments are used

RANDY GRAHAM reports the reason they switched: from Chlorowax to Aroclors
1254 and 5460 in their Pliolite S-5 traffi¢ painf was because Chlorowax 70
precipitated from the formulation, When the paint was applied the precipi--
tated Chlorowax was pressed out of the film and it affected the drying time.
He talked with Goodyear about this problem and they ran-a series of tests.

- Their findings verified test results which he had obtained where precipi-
tation of Chlorowax took place, He said Goodyear's new technical bulletin
will probably call for Aroclors in Pliolite formulations for traffic paints,

- Py

,POXY RESINS

B T

As you know, we have a bilg push on for the use of Aroclor compounds in epoiy
plastics and surface coatings. Shown below are three references which may
be of value to you. o

JOE HENNINGER contacted Mr. to follow up his purchase of :300 pounds

of Aroclor 5460 in late November, . This material 1s being used in epoxy resin
coatings. Mr. . said that he very much approves of the flaked material

over the old Arcclor 5460 which he had previously evaluated.

ED FORDING reports a customer using Aroclor 1254 in self- extinguishing
epoxy coatings The Aroclor 1254 produces an excellent gloes with a great
depth. ~ :

They are currently using Aroclor and Mod Epox in an epoxy terrazzo.
JOHN ELWOOD says that this 1s a relatively new product with them and seems
to beégoing over very well., They expect their purchases to increase greatly
in 19 l. ) oL

POLYVINYL ACETATE

In polyvinyl acetate coatings the Aroclor compounds are used primarily in
i concrete or stucco paints plus one account that is using them in a paper
' ) coating. .

\
ASPHALT COATINGS

In the asphalt coating field the Aroclor surface coatings are used primerily
to impart flame retardancy and good- chrosion resistance

0627508
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JOHN LONSBERG has an account that uses Aroclor 1254 in conn

'-coatings on pipes, underground and above ground

JHENOLIC SURFACE COATINGS

Phenolic surface coatingé seem to find their greatest play in masonry and
marine coatings.

JIM COMPTON reports that a p-tert-amyl phenolic type marine varnlsh con-
taining 40 parts of Aroclor 1268 showed up very well in exposure tests of
fourteen months -at.U450 angle in Florida. The Aroclor 1268 is used to give
a velvet-like appearance to 1ow ~-gloss varnish, probably by recrystallization
of Aroclor as varnish dries.  Varnish 1s 50% solids with 50 parts mineral .
spirits, 50 parts turpentine, 50 parts Celite 110,--6 parts Bentone, 40 parts
Micromica (C-300 English Mica Company) and 3 parts anti-skinning agent.

Also used 1s Cobalt drying agent and-zirconium dry catalyst. Expected use
1s a varnish for cedar or redwood. -

ALKYDS L S

JOHN ELWOOD has an éooount-that uses Aroclor 1254 and 5460 in an alkyd
in combination with a wax for the flame proofing of Christmas Trees.

The use of Aroclor compounds increases the adhesion of SHORT OIL varnilshes,
Natlonal Paint, Varnish, and Lacquer Assoclation. Sclence Section Circular

#555, 100-103 (1938)

' MISCELLANEOUS

In looking over the miscellaneous category, which is too minor to report,

we find that Aroclors are being used 1n both ETHYLCELLULOSE and CELLULOSE
ACETATE BUTYRATE for CABLE LACQUERS.

WALLY HILLIARD reports he has a customer using Aroclors in a floor wax

1ﬂ6combination with other waxes because of the melting point of the Aroclor
5460

FRANK QUIGNON reports he has a customer that uses Aroclor 5460 as a
sole binder with metallic pigments because of the excellent resistance of

the Aroclor compounds with regards to anti-tarnishing properties on the
pigments. o

The usge of Aroclor. compounds in ALLYL STARCH emulsions including prepara-
tion and hardness is discussed in U.S.D.A. ---- Circular AIC - 351 (1953).

BILL DAMRON has a customer using Aroclor 1254 in a new non-flammable

‘thermoplastic 1cicle for Christmas Trees,

A WATERPROOFING composition for wood 1s composed of Aroclor 5460 plus
other ingredients dissolved in solvent. The coating drys to a tack-free,
easily-painted surface. U.S.P. 2,549,127 by Donald D. Pew assigned—*-
Stopall Waterproofing Manufaoturers Inc., Kalamazoo, Michigan

" AN ANTI-STATIC coating for plastics is made of acrylic pol;
Aroclor compound dissolved in suitable solvents. U.S.P. 2, 6l
Eleanor G. Sheridan, Luther L. Yeager, and John Bjorksten assi
Nash-Kelvinator Corporation, ;

062
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JAKE ARBOGAST gave figures on availlability of Montars. This 1s all
going into sealing compounds for automotive use.

The technology employed by one of WALLY SCHALK'S accounts was 80 unlike
other aspects requiring plasticlzer usage, .he was at a loss to recommend
plasticizers. 1Instead, he sent the customer one of our Aroclor booklets,
Subsequently, the customer requests samples and informed Wally that the
Aroclors imparted some rather unusual and some highly desirable artistic
effects to this system. '

JOHN LONSBERG has an account that uses Aroclor 4465 in a special floor
paint which is mixed with an abrasive to give non- slip properties. The
majority of this is for government use at present

AN AEROPLANE PROPELLER ICE PREVENTING coating composed of polyisobutylene
and an Aroclor compound. U.S.P. 2,434,208 by Richard.S. Gaugler and
Hugh W. Guenther assigned to General Motors Corporation, Dayton, Ohio.

A SEALANT OR COATING for sealing an anodized oxide coating formed on

aluminum i1s made by dissolving 1%4-5% of an Aroclor compound in a suitable
solvent, U.S.P. 2,698,262 by Frederic Balmar, Versallles, France.

0622810
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POLYVINYL ACETATE
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POLYVINYL ACETATE
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JLYVINYL ACETATE EMULSION ADHESIVES

The Aroclor compounds are widely used in emulsion adhesives. If you will
remember we used to make Ortho-Nitrobiphenyl. When thils product became .
unavallable, we ran a program to try to replace it with Aroclor compounds,
In this we were highly successful, The Aroclor compounds offered the
advantage of being liquid, low in color, and easy to mix into the vinyl
acetate emulsion. We find customers using them for adheslves, for cartons,
envelopes, industriesl equipment, and paper board boxes.

POLYVINYL ACETATE HOT MELT

Here is a large fleld that 1s growing rather rapidly. This type of hot-
melt adhesive 1is used to bind the quarter paper, back novels, Reader's
Digests, etc. It has offered real economies to the publisher because of
its rapid set characteristics, " The solid Aroclor 5460 1s used to make

a formulation that is non-tacky at room temperature and is a fluxing aid.
The liquid Aroclor plasticizes the composition,

A SEALING COMPOUND for cans to contain alcohols 1s comprised of a
vinyl chloride/vinyl acetake copolymer, an Aroclor compound, Santicizer B-16,
and suitable solvents and pigments. U.S.P. 2,392,412 by John E. Robinson
and Paul W, Miliilot, Jr. assigned to American Can Company.

-~

* RUBBER ADHESIVES

We were surprised to find out the amount of Aroclor compounds that are
being sold in rubber adhesives. Here the low cost, the adheslon and flame
i retardancy of the Aroclor is of prime importance., With regards to end

: applications, we find that Aroclors are being used in rubber adhesives

v for rug backings, flooring adhesives, and tape mastics. 1In addition, one
o company is making an emulsion adhesive based upon polylsobutylene and

i Aroclor, :

RUBBER (THIOKOL)

once agein caught us by surprise. Evidently, the Aroclor compounds are

one of the few materials that give high compatibility and flame retardancy
: with the Thiokol material. The primary end use is in sealing compounds for
i alumninum windows, industrial applications, curtain wall construction, etc.
: The normal range of application will be anywhere from 10 parts of Aroclor
! up to 50 parts of Aroclor,

l

! - .

i .

; Here is another sleeper The quantity that we are moving in this field
|

}

;: FRANK GUIGNON has a customer currently working on a polysulfide synthetic
i rubber development. The end product will contain about 504 Aroclor 1221.
', The finished product is to be used for flexible molds, electronic potting,

and building sealants. Aroclor functions as a plasticizer in the formulation.

g SCELLANEOQUS

The Aroclor compounds are used in a varilety of miscellaneous adhesive -
applications. The following references may prove valuable talking points
at specific accounts, )

i
3

-

0627512
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A SEALING COMPQUND for the Joints of conduits and contains effective
form -67°F to 212°F is made by mixing approximately equal parts of amorphous
graphite and an Aroclor compound. U.S.P. 2,471,010 by Laurence L. Rector,
Fort Worth; and Charles L. Cron, Houston, Texas.

A SEALING AND ANTI SEIZE pipe Joint compound is made of powdered graphite,
an Aroclor compound, and a small amount of solvent.- U.S.P. 2,508,596 by
Clarence H. Cox, Clayton, Missouri.

A.BOOKBINDING hot-melt adhesive. composed of a viscous linear polyamide
resin and an Aroclor compound (40%-65% chlorine). U.S.P. 2,612,463 by
Rodney G. Brown assigned to E.I. DuPont de Nemours and Company, Wilmington,
Delaware, o

LEATHER and SHOE heat activated adhesive composed of Butadiene-Acrylonitril.
rubber copolymer, basic zinc carbonate, a vinyl chloride/vinyl acetate
copolymer, and a solid Aroclor compound dissolved in a suitable solvent,
U.S.P. 2,685,572 by John L. Perkins and Edwin E. Sylvester assigned to
B, B. Chemical Company, Boston, Massachusetts.

METAL FOIL adhesives that can be applied hot or cold comprised of 25% of
a8 liquid Aroclor compound, 50% of a solid Aroclor compound and” 25% of a para
coumarone-indene resin. U.S.P. 2,096,110 by Harry Kittredge and Sylvester
J. Broderick assigned to Follfilm Inc., Dayton, Ohio. :

"A" HEAT ACTIVATED adhesive showing resistance to cold flow composed of
approximately 100 parts of paraffin wax, 96 parts of Aroclor 5460, 45 parts
of coumarone resin, and otheér-ingredients. U.S.P. 2,376,778 by Ernest L.
Kallonder assigned to Dennison Manufacturing Company, Framingham, Mass.

PUTTY made with the Aroclor compounds are non-hygroscopic, flame resistant,
have excellent adhesion and remain flexible, soft and usable indefinitely.
U.S.P. 2,743,188 by Samuel N. Hunter assigned to Hunter Metallic Products
Corporation, East St. Louls, Illinois. _

JOHN OREM reports that Jack has evaluated many plasticizers and finds
Aroclor 1254 to be about the best with the epoxy systems, He has formulated
a soft epoxy plasticized with about 30% of Aroclor 1254. 1Its use would be -
for a socket sealer. The epoxy cures at 3500F in one hour with an amine

~.curing agent; will set up at room*emperature in two days. Jack finds this

formulation very stable in the presence of high heat of about 350°ﬂ

A thermosetting OPTICAL cement composed of @ialkyl phenyl phosphonate
'and”-a vigcous 1liquid Aroclor compound. U.S.P, 2,678,586 by John J. Lugert
assigned to Eastman Kodak Company, Rochestep,_NeW_York.

POLYSTYRENE WALL TILE EMULSION ADHESIVE composed of .polystyrene emulsion,
clay, Aroclor compounds, and other ingredients., The resultant adheslve
has excellent adhesive ¢haracteristics and is waterproof. U.S.P. 2,486,756
by John F, Murphy and Russell Omadahl assigned to Monsanto Chemical Company,
St. Louls, Missouri _

0627513
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PLASTIC APPLICATIONS

The low cost flame resistance and adhcsion characteristics of the Aroclor
compounds were most commonly mentioned in the plastic applications.

EPOXIES o

Once again.we are pleasantly surprised to find the volume of Aroclor that.
was moving in epoxy resin applications. Specific detalls on how these
products were being used and the type of end applications were not avail-
able. The plasticization and the flame retardancy plus chemical resistance
were the three most important reasons,

-

One of NORM JOHNSON'S accounts is planning to manufacture a coil from
a flame retardant epoxy formulation utilizing Aroclor 1260, This flame
retardant epoxy formulation has passed their customer's requirements in
initial testing.

BILL DAMRON reports the customer is using Aroclor 1254 in a self-
extinguishing laminated phenolic and epoxy application for printed circuit
work,

~

POLYVINYL CHLORIDE

' In the PVC plastisol field and in the compound field we find sizable volumes -

: of Aroclors being used, The solld Aroclors are used in compounding primarily
for processability while the liquid Aroclors are used 1n plastisols for

K viscosity stability and flame resistance. Also, in plastisols the solid

) Aroclors are used because of their low volatility and excellent adhesilon.

Vinyl resins modified with Aroclor compounds are usable in making molds
for thermosetting resins. U.S.P. 2,525,177 by William Lockwood assigned
to Calresin Coryoration of Culver City, California

f CURT SINGLETON pessed along one of Blll Grosse's tip items, The tip of
: using 40 PHR of Aroclor 1268 was successful in a problem they have had
‘wherelin a prospect wanted a plastisol for dipping gloves but wanted a
velvet feel to the coating

Aroclors are used.in foamed plastisols to control the blowing of the
foam and in glove dipping to impart chemical resistance,

. PHENOLIC MOLDING

In phenolic molding the Aroclor compounds are utilized as flow aids in
grinding wheels and in brake linings.

CELLULOSE ACETATE BUTYRATE
In cellulose acetate butyrate the Aroclors are commonly used in hot melt
applications. Here we would recommend adequate ventilation, of course,.

. The s0lid Aroclor melts at the dipping temperature, but does not cause
'\\ - excessive tackiness when the part is cooled.

o | 0627515
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A HOT MELT coating comprised of high butyryl cellulose esters and
Aroclor compounds. U.S.P. 2,481,687 by Martin Salo and Harold F. Vivian
assigned to Eastman Kodak Company, Rochester, New York.

A TRANSLUCENT PAPER BASE is made by 1mpregnating the paper with a hot
melt containing a high percentage of an Aroclor compound plus resin and
overcoating with plasticized hot melt. U.S.P. 2,635,970 by Martin Salo and
Harold F. Vivian assigned to Eastman Kodak Company, Rochester, New York.

MISCELLANEOUS COMPOUNDS

Of course, the Aroclor compounds are widely used in a lot of miscellaneous
resins, Some of these applications involve only one or two customers of . .
rather insignificant nature. However, we thought the following references

-~ might be of interest to you.

POLYVINYL BUTYRAL resins modified with Montars show good heat and humidity
- stability. U.S.P. 2,506,014 by Francis J. Curtis assigned to Monsanto

Chsmical Company, St. Louis, Missouri,

POLYSTYRENE molding products made non inflammable with a solid Aroclor~eompound

- vy ¢ e i

e e e s ——————— b = —— e —

possesses good electrical properties. U.S.P. 2,454,255 by Joseph R. Mores
assigned to Monsanto Chemical Company, St. Louis, Missourl.

A FUNGICIDAL HOT MELT INSULATING compound composed of resins, an Aroclor
compound, a fungicide and other materials. U.S.P. 2,556,451 by Howard E.
Smith assigned to Insul-X Corporation, Brooklyn, New York.,

BILL MADDOX reports that Aroclor 1268 1s, apperently, doing quite a Job
thus far-~-used:ds a flame retardant in their silicone rubbers,

A customer of LEE JOHNSON is using regularly a combination of Aroclor 1254
and Aroclor 1268 in asphalt as a flame retardant. The combination of Aroclor
and asphlat 1s eventually coated onto paper. -

" Aroclor compounds are used in the colloid layer of PRINTING FORMS.
U.S.P. 2,291,673 by Fritz Albers and Edward Schloemann assigned to General
Analine and Film Corporation. : .

A HOT MELT coating for webs of paper or textiles composed of polyethylene,
terpene resins, an Aroclor compound, and paraffin. U.S.P. 2,453,64
Walter C. Steinkraus, Chicago, Illinois. :

One of BILL DAMRON'S customers saild Aroclor 1254 was used because of
1ts fire resistance -into resin material products. They are using it in
two applications: wax paper coatings for paper converters and manufacturing
liquid wax compounds for treating electrical component parts.

A RUBBER composition with good mechanical properties and improved fire
resistant properties is made by adding 20 parts of chlorinated rubber to
80 parts of Aroclor 1260. Heat until the rubber is dissolved. Cool and
add to 100 parts of rubber plus fillers and curing agents. U.S.P. 2,143,470
by Wilhelm Becker and Albert XKock assigned to I.G. Farbenindustrie Atkien-
gesellschaft, Frankfort-on~the-Main,Germany. .

0627516
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A HEAT RESISTANT INSULATION compound composed of rubber and Aroclor
compounds show good properties. U.S.P. 2,416,955 by Samuel J. Rosch
assigned to Anaconds w1re and Cable Company, -a corporatlion of Delaware.

Aroclor compounds are used to plasticize POLY p XYLENE compounds and
filaments., U.S.P, 2,763,630 by James K. Hubbard assigned to E.I. DuPont
de Nemours and Compsany, Wilmington, Delaware.

Aroclor 1260 1s used in a low flammable, STERILIZABLE HAIR BRUSH
made from Ethylcellvlose. U.S,P. 2,326,811 by David R. Wiggam and
William Koch assigned to Hercules Powder Company, Wllmington, Delaware,

e
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APPLICATION VOLUME POTENTIAL PRODUCTS USED 4 ‘
HOT MELT WIRE COATING Large 1.2 s'ugo, 5060, wues, |4 {3 |-11]-]| - 1] -
1260 :

CARBONLESS CARBON PAPER  Large 1.5 1262 11 l-1-1-1-
CASTING WAX Good y 5460, 4465, 1254 711 t-t1t211] 2
CARBON IMPREGNANT i~ Minor 3 5460, 1268 2 ot~ -12}| -
TACK RAGS Minor 1.5 1262, 1254 1 lol-t1}]-1 -
ASPHALT ROOFING © Minor 15 Montars 3,4,5 1L j14¢-412 -] -
CLOTH IMPREGNANT Minor 10 Tosh, 5460, 1268% |2 o | - | - [ -| -
INSECTICIDE CARRIER Minor 10 5460 2o t-)-1-] -
PRINTING INK Minor | .30 5460, 1254, 1221 3lol-{-14{-1 -
PIGMENT GRINDING “Minor 30 @ 1254, 4465 2o |-{-1-1] -
PIGMENT CARRIER | ‘Minor 30 1248 1 lo|-1-1-] -
AIR FILTER MEDIUM Minor 5 1254 1lo|-|212]-| -
DUST SUPPRESSANT Minor 30 1254 1o f|-1|-1|-| -
FLOW STUDY Minor -3 Lhu65 1 0 - - - -
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The miscellaneous applications for Aroclor cover a wide varlety of
applications.

HOT MELT WIRE COATINGS

In this application the market, while huge, is limited to a few companies
that seem to control the bulk of the business. Here the Aroclors are
blended with wax and phosphate esters to make hot melts that are then
used to flame-proof cables. Unfortunately as vinyls increase in volume
in the electrical trade, the application for Aroclors as an impregnant
decrease. .

CARBONLESS CARBON PAPER 'y
This 1s an application that 1s patented. However, we have many other
requests for Aroclors in carbon paper applications, some of which seem
to be showing a fair deal of success.

CASTING WAX

- The investment casting.field 1s one that has been reborn, It 1s sometimes
called the "lost wax" technique. - We have made a sizable survey and you

- will be hearing more about this later. As.it now stands, however, you can

see we have a good many customers and the current volume is good. The '

flame resistance, the high impact strength, short melting point, and

other desirable characteristics imparted by the Aroclors. will enable us

to give you a full story as soori @s we are able to contact a few more

people and verify theilr requirements.

AN ELECTRICAL INSULATING material is made by impregnating the base
material with a mixture of styrene monomer and an Aroclor compound
followed by polymerization. U.S.P. 2,147,824 by John Krauss Webb assigned
to International Standard Electric Corporation of New York, New York.

CLOTH IMPREGNANT

Aroclors are used to impregnate felts for the Navy, for sound deadening
characteristics in ships; they are also blended with wax to impregnate
asbestos cloth to impart electrical propertiest_ Other applications for
Aroclors as impregnants are as follows: -

SILICA TEXTILE materials that have been leached and then coated with
- & solution of Aroclor 5442 show improved abrasion resistance. U.S.P.
2,686,95! by Leon Parker assigned to the H.I. Thompson Company, -Los Angeles,
California

RANDY GRAHAM has a customer currently using a mixture of Aroclor 5460
and Aroclor 1254 as an impregnant for welding cloths which are used in
fabrication plants. He saild that he actually flame proofs these cloths
s0 that when sparks from welding hits the cloth no holes are burnt through.
He is currently selling this to a steel company for their welding rooms
» which use these canvas cloths as walls to cut down on the amount of flying
{ molten metal which occurs when welding. It might be that it could be
extended to pup tents and the tent industry and maybe added in combination
with some waterproofing chemical.

0627519
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GECRGE STEWART recommended the use of Montars to a customer who felt
some of the air-condltioning companles such as Carrier plan to specify
FIRE-RESISTANT ASPHALT FELT in 1961 for use in all air conditioning
equipment.

A composition -to give good resistance to both flame propagation and’
after flow is made by a combination of Aroclor compounds plus aldehyde
condensation resins, U.,S.P. 2,461,538 by Earl K. Pisher assigned to
Interchemical Corporation, New York, New York.

A flameproofing conposition is based on a mixture of & thermally
unstable chlorinated resinous material, zinc carbonate, and other lingre-
dients plasticlzed with a flameproofing plasticizer such as an Aroclor
compound. U.S.P., 2,378,714 and U.S.P. 2, 326,233 to Martin Leatherman,

- Hyattsville, Maryland

INSECTICIDE CARRIERS , SRS .

There has been a nugmber of government articles which appeared on the use
"of Aroclors to extend the 1ife of volatile insecticldes for non-fodéd prompt
uses. Shown below are a series of references which may be of interest to
your insecticide potentials:

Chlorinated Polyphenyls to improve Lindane Residues W. N. Sullivad'
and I. Hornstein in Journal of Economic Entomology Volume 46, February 1953,
Pages 158-159,

Improving Depoeits for controlling insects outdoors. W. N. Sullivan,
Irwin Hornstein, A. H. Yeomans, and Ching-Hsi Tsao, Journal of Economic
Entomology, Volume 48 No. 2, Pages 153-154,

Aroclor 5460 extends life of Aldrin and Lindane but not DDT. Thought
more volatile first two slowly escapes to surface. Thought DDT 1s marked
by Aroclor 5460, Residual Effectiveness of Mixtures of Organic Phosphorous
Insecticides with Chlorinated Terphenyls. Irwin Hornstein, Willlam N.
Sullivan, and Ching-Hsl Tsao in Journal of Economic'Entomology, Volume 48
No. 4, August, 1955, Pages 482-483.

Lowering the Volatility of Lindane Cuttle Sprays by Addition of Film
Forming Material. IXrwin Hornstein, W. S. McGregor, and W, N, Sullivan
in Agriculture and Food Chemistry, Volume 4, No. 2, February 1956,

Pages 148-149, _

The Use of Chlorinated Polyphenyls to Increase the Effective Insecticide
Life of Lindane. Edward J. Duda - Journal of Entomology Soc, 218-219,
(April 1957). Aroclor 5460 and Lindane may exhibit a synergystic effect
in controlling elm leaf beetle.

PRINTING INKS

l\-\

How many times have all of us thought that more Aroclors should be used
in printing inks., At the present time a rather small amount 1s consumed
in this field. Although as the following references show, there is con-
siderable interest:

PRINTING INKS for metal application are prepared by dispersing pigments
in EPOXY resins and Aroclor compounds. The inks show no discoloration upon

" baking and provide a smooth strong film. U.S.P. 2,736,719 bv Hugo

0627520
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P. Stockmayer assigned to Sun Chemical Corporation, Long Island, New York.

A WET FINISHING varnish composed of an alkyd resin in solvent modified
with a liquid Aroclor compound and polymethyl silicone. U.S.P. 2,736,355
by Jerome A. Ryan assigned to the The Sherwin Williams Company, Cleveland
Ohio.

For Dick Tracy fans, JIM COMPTON has a customer currently using Aroclor
1221 at about a 1% level in an invisible ink formulation used to trace
cutting pattern on Chenllle rugs and spreads, Recently had to switch
dye ingredients and Aroclor 1221 would not work with new dye, but .
. Aroclor 1262 di1d work.

PIGMENT GRINDING AND CARRYING

This 15 a natural application for the Aroclor compounds. The customer by
his choice of Aroclor can develop the type of viscosity he desires. The
Aroclors give rapid wetting action into most pigments,

BILL MORLOCK has an interesting application where the .customer is
dispersing pigment and catalyst in Aroclor for polyester applications.

Aroclor 5460 is an excellent "wax" ‘for DISPERSING PIGMENTS in solvents.
U.S.P. 2,772,982 by Vincent C, Vesce assigned 'to B. F. Goodrich Company,
New York, New York.

Aroclors are excellent wetting agents for the preparation oTJMETALLIC
PASTE PIGMENTS, U.S.P. 2,713,006 by Samual N. Hunter assigned to
Hunter Metallic Pigments, East St. Louis, Illinois.

MISCELLANEQOUS

-The Aroclors also find a lot of miscellaneous applications, some of which
are discussed briefly below:

S01id powdered Aroclor compounds are used as a DELUSTERING AGENT for
rayon, U.S.P. 2,111,449 by James W. Humphrey and John W. Pedlow assigned.
to American Viscose Corporation '

This company using Aroclor 1248 to thicken ceramic slurry reports
JOHN ELWOOD,

RAY GREENE reports a metals laboratory has a rather unique use of
‘Aroclor 1268. It is melted and then used to fill the pores of nickel
gponge. The sponge can then be machined wilthout destroying the cell
structure. After it has been fabricated, it is brought to a high

" temperature and the Aroclor is probably vaporized off.

A VATER SOLUBLE SOIL-POISON concentrate 1s made by blending an Aroclor
compound, trichlorobenzene, pentachlorophenol, isopropyl alcohol, and other
materials. U.S.P. 2,588,318 by Paul G. Benignus assigned to Monsanto

= Chemical Company, St. Louls, Missouri.
.
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" Monsanto

E. V. John

: 314) 694-2891
FOR RELEASE IMMEDIATELY 1970 (Pual.':)c BELATIONS DEPARTMENT

Monsaate Compeny
800 M. Lindbergh Boulevard
51, touta. Missouri 83986

MONSANTO CITES
ACTIONS TAKEN ON
" ENVIRONMENTAL ISSUE

ST, LOUIS, July 16 -- Monsanto Compeny, sole U.S.
producer of an industrial chemical called polychlorinated biphenyl

(PCB) , taday said recent pdlitical charges and sensational

headlines &bout the chemical causing "a major ecological

crisis® completely ignore voluntary actions the company has

taken to restrict use of the materisl.

“Our program began back in 1968 with the proper
jdentification and measurement of PCB in the environment and

will conclude this year by our unilateral action to restrict its

use,” Howard L. Minckler, company vice president and general
menager of its Orgenic Chemicals Division, sald.

He added that Monsanto had not been pressuieqa;nto
action by any legislation or orgénized group. '‘We have taken
‘decisive action based on evidence that PCB is a persistent
chemical which builds up in the euvircmment." ¢

-more~
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-=2 MONSANTIO: MINCKLER'S REPLY TO PCB CHARGES xxx emviromment.”

Commenting on a recent report that PCB can induce
birth defects in animals, Minckler said, "Monsanto is not aware

of any scientific data that indicates polychlorinated biphenyls

e e =

may cause birth defects. The results of comprehensive toxicity
gtudles, sponsored by Monsanto and using the usual species of
laboratory animals, have failed to produce such effects.

“Scare tactices and sensational reporting do not serve

_ the public interest nor solve ecological problems,' he sald.
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"Only & fev reports have stated why PCBs were ever developed and

- why they are used today. Nor have the consequences of not using

PCB been explained.

"What should be emphasized,” Minckler continued, “is
that PCB was developed over 40 years ago primarily for uge as
a coolant in electrical transformers and capacitors. It is also
used in commercial heating and cooling systems. It is not'a
"household’ item, |

"Anyone who lives in a large city is femiliar with power
failures., During periods of pesk power needs, air coﬁditiqning
and refrigerntion fail, lights go out and commuters axe stganded.

1f power companies were to remove PCB from equipment, we

have been told that mejor hleskoute would occur throughout

the world.

=~more -
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-~3 MONSANTO: MINCKLER'S REPLY TO PCB CHARGES xxx world.

“pCB is used in electrical equipment &s a safety
fluid. It has replaced combustible o0il products which have,
on many cccas;ons, exploded and burned, causing deaths and
injury to human life. Today state and local laws all over the
country require the udse of non-flmble flujids in certain
electrical equipment as a safety feature. At the moment, there

are no substitutes availsble which equal the safety performance

of PCB."
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Monsanto said it intends to continue selling PCB for

“rlosed-gystem" uses such as electrical components and
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heat-transfer systems. '"With rigid control over where the

product goes, how it 4is handled and disposed of, we believe the

gafety functions of the product can continue to serve society
and the enviromment can be protected,” Minckler said. "We are
discontinuing sales into 'open syatems' -- adhesives, sealants,
chlorinated rubber, speclalty paints, etec.

“For other uses, such ag fire-resistant- hydraulic
fluids, where PCB cannot be strietly controlled, we. have
reformilated some fluids and they are on the market. The' new

products contain other fire-vesistant ingredients. We will

continue to develop aiternate Formulations which do not contain
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persistent PCB. We will not abandon hydraulic fluid users,”

Minckler commented, “as has been reported."

-more-
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-~4 MORSANTO: MINCKLER'S REPLY TO PCB CHARGE xxx reported."

Monsanto has also established a new system for disposal
or recycle of spent PCB. A special high-temperature incinerator
will break down PCB into harmless materiasls. The company also
regenerates gpent fluide for reuse. The incinerator will be
offered to customers who cannot otherwise destroy or regenerate

~ their old fluids.

"Although loss of PCB from our manufacturing plaﬁts

‘has been negligible, we have further tightened up our production

techniques and installed new pollution abatement devices," the

Monsanto executive said.

"I repeat,” Minckler concluded, "our program was
initiated and conducted by Monsanto alone. It will be concluded
this year. We believe it is a position any responsible company

would take."

=000~
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March 24, 1969

Xr. Harry Chatfield

Los Angeles County Air Pollution
Control District

434 South S8an Pedro Street

Los Angeles, Californis 90013

Deer Kr. Chatfield:

Enclosed 18 a copy of the physical properties of our Aroclor
compounds I promised you by phone. We have added the ora) and
skin absorption toxicity to the bottom of this 1ist to give

" you some ides of the relative toxicity of these compounds.
You will notice that they are not particularly toxic by oral
ingestion or skin sbsorption. In addition, I have enclosed

& copy of a paper that was printed in the American Industrial
Hygiene Association quarterly in June, 1956. This peper /
discusses the vapor toxicity of Aroclor 1242 and Aroclor 1254,
As I told you on the phone the 12 prefix in this case means
biphenyl snd the 42 or 54 suffix in this case represents 42¢
and 54% chlorine by weight, respectively,

We at Nonsantc cannot understand the origin of the materials
reported in the recent newspaper articles on the West Cosst.
These compounds are utilized generally in enclosed systems
angd ve 1ittle would normally be expected either in the atr
or in the liquid discharges from s using industry.

1f we can provide you with any additional data we would be
glad to do so.

) Sinoerely,

Jack T. Garrett

Manager, Pollution Abstement
and Industris) Hygiene

4TG0
Enclosures

:
° . . . s
L— . - S eante v e wens . L e aet i m vl aadland. .
- - enr - e e e e e We e ® atader. - a2 e Y U . e acame cwen - T aa -
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Monsanto

ORGANIC CHEMICALS OvISion

Monsante Compsny

BOO N. Lindbergh Boulovard
St. Louis, Missouri 63168
Phone: (314) 884-1000

March 27, 1969

Mr. Fred H. Dierker

Executive Officer

State of California-Resources Agency
San Prancisco Bay Region

Regional Water Quality Control Board
36& Pourteenth Street

Oakland, California 94612

Ref: Pile No. 2119-1075
Dear Mr. Dierker:

This letter is written 1in response to your letter dated
March 7, asking several questions concerning poly-
chlorinated biphenyls ("PCB") manufactured by Monsanto.
Responses to each of your questions are set forth below,
numbered in accordance with your letter.

l. We have recently contracted with a consulting
laboratory to undertake fish toxicity studies
on PCB's. Because of the low solubility of
PCB in water, it may be difficult to obtain a
96-hour TL_. Depending upon the results of
the initia studles, we may conduct 30-day
éxposure experiments.

2. Attachment A shows the general physical
characteristics of PCa. Information set forth
on the bottom of these pages shows the results
of acute animal toxicity studies showing the
oral LD in rats and the minimum lethal skin
dose whgg applied to rabbits. vou will note
that theae results were obtained using un-
diluted samples or as a corn oll suspension

NEV 031051
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3. & 5. Attachment B shows the results of studies of
chronic inhalation. You will note in the
table describing the properties of various
PCB's that the 1liquid materials have
extremely high distillation ranges and that
waxy or resinous materials have to be
distilled under high vacuum. These data
attest to the low vapor pressure of the
materials at ambient temperatures.

PCB finds primary use in applications requir-
ing chemical stability, good dielectric
properties, fire resistance, low volatility
and water insolubllity. When used in
dielectric fluid, PCB 1is hermetically sealed
in capacitors and transformers, designed for
20 to 30 years life at temperatures at or
near ambient temperatures,

Plasticizer PCB is found primarily as a
plasticizer for surface coatings such as
corrosion resistant paints, industrial
adhesives and as a sealant such as window
sealants. These applications do not include
automobile tires, or floor tile. These
applications of PCB emphasize 1ts inertness

and low volatility to provide long service 1ife
for the product without loss of flexibllity.

In normal use, PCB plasticizer applications are
amblent temperature environments presenting no
special health problems. In view of PCB's
chemical inertness, we would anticipate no
problems assoclated with the environment from
refuse dumps.

PCB finds further application in industrial .
(excluding aviation) hydraulic and heat transfer
systems. As in the case of dielectriec
applications, these systems are designed for
essentlally indefinite fluid 1life.

4. PCB 18 essentially insoluble in water, which is
a property valued for most of 1ts industrial
applications. The solubility of PCB varies
with the number of chlorine atoms. Solubility
in tap water at 25°C. is as follows:

NEV 031052
780590
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_3_
Material  Solubllity in water
PCB - (42% chlorine by welght) 203 * 10 ppm
PCB - (48% " " " 106 t 14 ppm
PCB - (54% " " " 50 + 2 ppm

Thies data indicates that the most highly
chlorinated PCB's are the least soluble in water.
Annual consumption in the Bay Area 1s less than
500,000 pounds for all PCB applications.,

6. It is a long standing policy at Monsanto not to
disclose information concerning our customers,
including the customer?'s name. However, we
desire to cooperate with you to the fullest
extent practicable in this matter. Should you
desire to visit typical PCB users we will be
happy to approach our customers to arrange a

T. We advise persons using PCB products to take
normal precautions associated with bhandling most
synthetic materials. If accidentally spilled on
hands, no serious skin irritation should occur.
However, PCB has a solvent action (similar to
paint thinner) on the fats and o1ls of the skin
and prolonged contact may lead to arying and
chapping of the skin.

In the event of contact, the skin should be washed
with soap and water. Saturated clothing should

be removed and dry cleaned. Spills may be cleaned
up with rags, sawdust or absorbent clay. Eye
contact may result in painful irritation but
should cause no permanent damage to tissues. In
the event of eye contact, the eye should be
flushed with large amounts of water. As with all
eye first-ald, a physician should be consulted.

To relleve irritation, physicians have used a l%
Pontocaine as well as ophthalmic cortisone acetate
solution, or castor oil,

Inrreqﬁent exposure to PCB vapor should not cause
- 111 effects. However, prolonged exposure to high
vapor concentrations should be avoided.

NEY 031053
lr“—————ﬁ
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-

After many years of experience with PCB, it
is our understanding that cases of harmful
effects resulting from the industrial use of
PCB have been extremely rare. We believe
this 1s due largely to low volatility which
reduces possible inhalation at ambient
temperatures.

We sincerely trust that this answers the questions con-
tained in.your letter. As further information becomes

avallable in which we feel you might be interested, we

will pass such information on to you.

Yours very truly,

2( D
"zlumuhf LA W
# 67~ Howard S. Bergen
Director, Functional Fluids

HSB: pep

Attachments

BCC: P. S. Park
K. “hr/J- garrett
De A. Oleon

¥. R. Riochard

r.s.wu.s.mmomsm-mmu:orm
consideretion may be appropriate based on my discusaions
with Mwoion Park, J. Garrett and Bill Richard while pre-
paring this response. :

1. Fhecion emphasizes that nothing should be volunteered
on these type requests unlees speeifically requested,
beeatse of mis-interpretations and nsedless ehanees
for confusion. VWe ean always add but never subtraot
from something written.

2. Ve may went to eomsider, when sppropriate, a personal
visit in lieu of written commmications. Persoansl
from Monsanto at such visits should not be our

NEV

031054

— -
780592
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technical experts but a responsible management
teprosentative who can relate oritical questions,
This pormits time for preparing answers that will
not allow mis-interpretation.

3. Anticipating negative impact of the Time Magazine
article and continued begative coauments by Rise-
borough at UC, a personal visit by such a person
may help cloar the air and s0lidify owr image of
cooperation before publicity expands via partially
informed sources.

A, Estimated Bay Area Aroclor usage of 500N lbs.
derived froa following:

Plasticisers (per C. Paton) 484 1vs,
300M

*Dielectrics
Reat Transfer 100K
Hydraulic S0
Total 498 1bvs.

*Denotes usage for initial £111 of new
transformers. Aotual consusption in Bay
Area would be significantly less, perhaps
50-90% less.

I hope the sbove may bo of value to you.

D. 8, pogus
/pep

NEV 031055
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‘Monzanto
yoww imamt b rsuTiess E, P, Wheeler
aon May 26, 1569
[ L1 P, 149
[ ld Tt 24

TO . W. R. Richard

Dave Nelson of MAC ca
information:

1
Dave Nelson - MRC

fe todayfz;-relay the following

1. A Mr. Bob Day in the Cincinnatl Ladoratories of the
National Air Pollution Control Adminiastration had
called him and asked for any information Monsanto
4 might have relating to what might happen to
chlorinated biphenyls in products that might be incinerated.
Day indicated that he needed the 1nformation for
"nis boss" John Ludwig, assistant commissicaer of
= i NAPCA in Washington dy Monday, May 26. .
Aftar trying to reach Day and finding busy circuits
1 called John Ludwig directly a nce I know him
personally. Ludwlg was surprised and said if the
question of PCBs had comeé up he had forgotten it cr
at least didn't remember that he wanted an answer by
next Monday. He offered to have Day call me directly
but I told him that I would get through to Mr. Day.

I did reach the latter and after much discussion %t
turned out that scme member of Congress had sent a
letter directly to the NAPCA offices in Washington
asking what NAPCA knew about distribution of PCBs
by incineration and Ludwig had passed the letter on
to Cincinnati to get information for a reply.

" Mr. Day was under the same misconception as so many
others concerning the wldeapread situation of PCBs
in much things as automoblile tires. I set this
matter stralght quoting from the company prepared
statement. We then got into some detall because it
bectme apparent that Day waz not a "Knight on a
Wnite Horse” but was reasonavble and objective. As
%@ chattad further and sxpanded comments about murual
acquaintances, Day finally told me that he is a
Monsanto employee from Pensacola fulfilling his milllitary
commitment as a member of the GCommlssion Corps. in -
the Public Health Service.

He indicated that the laboratory in Cincinnatl may

try to set up a program where waste materials contalning
PCBs will be incinerated {in one of the several
experimental incinerators which they have there) and
analyze the decomposition products. He asked if
Monasanto would be in a position to provide wastes or

Case 2:08-cv-00016-WCG Filed 09/30/09 Page 1 of 2 Document 668-11

NCR-FOX-0575888
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W.

R. Richard -2- May 26, 1969

plastic materials containing Aroclor which they could
use 1in thelr experiments. I offerad to cooperata in
any way we could. ! : :

He will send.word back to Washington which will then
be related to the member of Congreas that the PCBs
are not used in some of the applications which have
been indicated in the public press and in general
try.to present Monsanto's. views to wit: "We can

not coaceilve how the PCBs can be getting into the’
environment in a widespread fashion and that the
company 1s actively involved in research programs

to try to shed.some light on the situation.”

‘Dave Nelson attended a meeting at the Federal wWater
Pollution Control Administration Laboratory in Athens,
Georgla recently to see 1f there were areas whers

MRC could bid on government grants for research in
connection with pesticlide realdues.

Dave says that in the course of the meeting socme of-

- the FWPCA.boys raised the questlion as to what

Monaanto at Anniston, Alabama does to comtrol the
escape of polychlorinated biphenyls or waste products
getting out of the.plant. Obviously Dave would
not have any of the detalls of our programs at Anniston
but paszed this word on to me with the thought that —

-we can antlcipate that the Feds will be looking at
creesk, river or laka water and mud samples below

Anniaton for PCBa.
Pl
Efm - P. Wheeler

cs

Case 2:08-cv-00016-WCG Filed 09/30/09 Page 2 of 2 Document 668-11
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July 23, 1969

Nr. A. Bruce Pyle
Assistant Bureau Chief
Department of Conservation
and Eoonomic Development
P. 0. Box 1809

Trenton, New Jersey

Dear Nr., Pyle:

In connection with your recent request for more specific
information on PCB, I have enclogsed several items that
may be of interest.

The first is a table showing the physical characteris-
tios and properties of our Aroclors, the trade name
for our polyshlorinated biphenyls.

The numerical designation of these materizls 1s mean-
ingful, The 1200 series are biphenyls ohlorinated to
the extent indicated by the last two numerals. JFor
example, Aroclor 1242 {s biphenyl chlorinated to the
oxtog; of 42%; Aroclor 1254 is biphenyl chlorinated
to 548,

The 5400 series are terphenyls chlorinated to the
sxtent of the last two numerals. Thus Aroclor 5460
is terphenyl chlorinated to 60%. The 2500 and 4400
materials are mixtures of biphenyls and terphenyls
chlorinated to 65%.;

We have typed on the bottom of the table the results

of acute toxioity studies. These indicate the approxi-
mate lethal dose in rats when administered orally and
the minimum lethal dose when the ssmples were applied
to the unbroken skin of redbdbits. You will note that the
samples wers administered undiluted or as various con-
sentrations in corn oil depending on the physical form
and solubility of the sample.

J e T LY
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1- Kr. A. Bruce ’yl.
| July 23, 1969
P.‘.-T'o

The seoond ensclosure refers to the only pubidished data
that we now have concerning possible toxicity to figh.
This enclosure 1is & 1957 report from the U, 8. Pish
and Wildlife Service showing the results of studies :o
determine the possible effeots of chemicals $o larval
lampreys and fishes. The enclosures inoludes & copy of
the title page, the page explaining the table and that
portion of the table which indicates that four of the
Aroclors have no effect on trout, bdluegill and larval
lamzr:y- at a concentration of 5 ppm in a 24 hour test
period.

The only chronisc toxiocity data that we have refers to
the inhalation of vapors of Aroclor 1242 and 1254,
Enclosure three is a reprint describdi the ohronio
inhalation studies and enclosure four is a Hygiene
Quide pudblished by the American Industrial Hygiene
Asscciation which prescribes safe handling techniques
for the use of these materials in industry,

Based on available data, manufacturing and use exper-
ience, we do not believe the polyohlorinated diphenyls
to be seriously toxic. At the same time we have also
recommended precautions to avoid repeated and prolonged
skin contaoct and secondary avoldance of inhalation of
vapors when the materials are heated. As indicated

- by the distillation ranges in enclosure one, these
products have extremely low vapor pressure and thus
present little vapor inhalation hasard as amdbient
temperatures.

I don't know that I can add a great deal to your ques-
tion to the use of these materials without repeating
the comments in the statement whioh Tom Ford sens yow. .
Their dieslectric charsoteristics lead to o as
! insulating fluids for trensformers and capacitors.
i Transformer application is in sises appliesdle to
sub-stations rather than the small transformer on
lines for reduoing voltage for housshold use.,

The plasticiser type application PCB's are incorporated
: into a polymer as an integral part of the solid material,
i This is the case whether the polymer is then used .as an
| adhesive special elastomer or individual surface ocoating.

Oontreary to some reports from the press, the PCB's are
; not used in rubdber tires, lipstick, or the common plas-
tio containers or films used for industrial or house-

hold packaging.

Case 2:08-cv-00016-WCG Filed 09/30/09 Page 2 of 3 Document 668-12
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i
Nr. A, Bruce Pyle
July 23, 1969
Page Three

We have a consideradble research effort underway to
determine the toxicity of several of the PQB's in
rats and dogs. We are also including three genera-
tion reproduction atudies in rats. Also underway
are studies with fowl to determine the poasible
_ohronic effeot on the birds themselves, egg sine
and produoction, hatchability of the eggs and via-
bllity of the chicks. We will also do studies to
determine any posaidble effeot on egg shell thickness
and oalcium and phosphorus metabolism,

We have attempted to establish a program for deter-
mination of the possidble biodegradation of the poly-
chlorinated biphenyls but research of this type is
not yet underway.

, Re-smphasizing a point we attempted to make in the

i statement Tom sent you, we are unadble et this time

S to conceive of how the PCB's can become wide spread
in the environment. It 1s certain that no applica-
tions to our knowledge have been made where the PCE's
would be broadoast in the same fashion as the chlor-
inated hydrooarbon pestiocides have been. I am sure
thers will be much more research undertaken to clarify
soae of the questions that early research efforts
have raised and you may be sure that we will partici-
pate in a number of these.

If I oan be of any turthot assistance after you have
reviewed this letter and the enclosures, please let

me know.

Sincerely,

Elmer P. Wheeler

Nanager, lnvirop-ontal Health
BWiju

Za
-
]
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st. Louis
G. R, Bwetisnan ~

Pebruary 10, 1967 Sy, 3. Fller < axoescig

Deztre | p.v.¥. Rardy - sowDONM

e - Zugena Wilde - EXILD
ne. n. — \‘,
Jameen arl;
We have had a rather exteansiwe meetiag, l..el
the Bt. louis isdividuals zeesi “pll this memorendum, on
mmum-uu‘um ud liviag zes-
ervelire.
The decision was that mere iaformaties had ts be galsed, and

whethar tikis weuld messsgitats a trip mmht&o
wulhmtumnﬂmm s working am this
preblem is Burope weuld spon hev sasi ymhuau
m‘houbwulnm other means than parsomal com-

umnrymmnnuuabhuhmhmcuuc
cal aad - sows pedia piok wp the
Im Nchotpﬂ.unrci 1nuuu-hoamu:

is getting a treasadous mwunt of publisity fa the
mtm States.

we have besa receiviag quite & fov ecsmmmicstions from owr
custesere, but the mest erikiscal eme is NCR, whe are wery sech
iavolved with thair csrbenless carbon paper.

 awnbar of pointa referriag to isferwstios I
Sems of thess may ha easy to ammmer; others
1itele bit of t‘.’“l on gnd sems night mot be

ks
:
]

3
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3
¢
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Nr.

3.

€.

1.

D, Wood - Pebruary 10, 1967

Yhat was the mmdical institets L{n Swedes that was
going to do the toxicological work refarred to in
the sams semorandum to Nr. Buchangn? Who was going

to for it and what was the soops of the inves-
u,q:gca?

Ia 1X3 press zulsase of J 10, they gtated that
12 OBCD aatienas weres going ¢t wozk oa this problem.

,)J&M)’\' Can asything be found out abeut the extamt ef this

wotk? Who is dofiag it, and st what f{astitutes?

What 43 knewn abeut tha work {a Baqlamd at the Monks
Woed tal Btaties amd the Laberstory of
Choniwhs {2 London? SNov long has this goms oa? I
it an sagoing study? What are the perissaters af the
s tudy? .

Do we have the eomplets ia swedlish of Jenseer
and Widmark eatitled "Peasticiées Raarlyeis—Pressnos
of Pol ted ugb.yh and Amalysis
eof Bi Semples®™? This was ruferred ts
9.Y.%, Rardy's letter ef Jamwary 12, 1967, I would
Lmumuumuum:uummum

Can I heave mere {aformation adout the Carlin Ingtituta
of Toxieolegy whish was xefarrzed to ia Rr, ¥iémark's
letsr 8 Rx. Yurd ¢f Decesbaz 29, 1%6¢? What 4o they
intend ¢to 4e? Who iz the emmtact, asd is it lecated
{a Steckholn?

3. Emmst Kelly, K. D,

;

MONS 031359
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1. PCB-A NEW FISHDBATH?
Baew

SFEXBXRAIRST g2y

——

2. Picture: The young salmons die i1: the salmons station at
Xlvkarled, The Fish Pathologist, Mr. N, Johansson suspects
that this is caused by PCB. A loophole in the law prevents
the Authorities to take any action.

3. We have got a new environmsntal poison - PCB. On July 26th
smiland and OstergStland {(counties in Sweden) were hit by a soot
and oil rain. Analysis shoe that such a rain contains among other .
things PCB, PCB is rather like DOT, but probably more poisonous.
BY eating PCB-poisoned rise-cil many pecple in Japan have died.

in Sweden “Folhilsan® have found PCB in almost all the fish and
meat they have analysed,

From 1968 to 1969 the PCB-content in analysed samples increased

by 50 ¥X. Last year 80-100%X of roe and young salmons died at the
Salmon Research Institute at Xlvkarled, The fishes had high
PCB-content. PCB is very stable. It cannot be destwyed by living
organisms and is spread in:nature in higher and higher con-
cantrations, PCB is found in fishea, birds and people all over

the warld. .

PCB is used as cooling-oil and insulating fluid in high tension
transformers and as plsticizer and alga-killer in paint and sealing
compounds. Because of & loophole in the law the use of PCB cannot
be stopped.

4. Investigations show that scot and oil rains of the kind that hit
the coast of Smiland and 8sterg¥tland on Sunday contain PCB. PCB is
a environmental polson that slowly steal upen ua. It cannot be
destroyed by living organisms. PCB is mold without limitations.
A loophole in the law prevents the Authorities from doing anything
against the usze of it,

MONS 031360

.

S. Life-dangerous environmental poisoun
oW Dm "thr..t -

6. In ros and young salmons at the Salmon Research Institute in
Alvkarlel the percentage of death usually is about 10-29%. High
content of PCB (polychloribated biphenyls) has been found in the
foe. In Swedan "rolkhilsan®" has found PCE in almost all the fish
and meat they have analysed.PCB is rather like DDT but perhaps

it is more poisonous that DDT. “Naturvirdsverket" has done a first
review.of the use in Sweden. It has baen classified as strictly
confidential. Because of a loophole in the law neither "Naturvirds-
verket” nor “Giftnkmden* can stop the use of PCB. PCB is an
environmental poison which slowley but surely steals upon us.

The content is closed to, is on @ level with, or is above the
content of DDT. The use of PCB is free. What is PCB?

It is & group of chridizing hydrocarbons, a group of clorinated
biphenyls tightly tied together in a Syntetic way. This is manu-
factured by having chlor to react with biphenyl, on aromatic

hydrocarbons.
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In Sweden they sell three products: The Frenchmade Pydralén, the
American Aroclor and the German Clophen. The most common kind hers
in Sweden is Clophen which is manufactured by Bayerische Anilin in
Leverkusen. Two fields of application dominate: as cooling~oil and
insulation-fluid in high tension transformers and condenscrs and
as plasticizers and alga-killers in paint - and sealing compounds.

All over the world: .
It sesms strange that the leakage from thaa- rather special fielas
of application can be the reason for nos finding PCB in fish, birds
and peolple all over the worid, But PCB cannot ~ as far as they

. know =~ be destroyed by living organisms. XIf it gata in us or in
nature it will circulate while the quantities increase.
A practical thing in a few technical situations becomes a grewing
environmental déanger.
Assistant Prof. §. 04kn at "Lantbruksh8gskolan" “takes finger
printe® of the cities in Sweden from the environmental poison
point of view by researching the content of poison in sludge
of the cleaning plants. They locked for PCB in 63 cleaning plants
and found {t in all of them, The content was highest in the induscri-
4l areas. The content has increased with ca S0% between the tests in
1968 and 1969. Mr. Odén says that -htere is no other reason for this
than that PCBE has been used more and more.
*Naturvérdsverket® has no right to demand the PCB-consumers to put
their cards on the table.

The customar list tells:

Manager General V. Paulsson says: "Against promise of gecrecy we
succeeded in taking part of the Swedish PCB-sellers’ eustomer list.
I am afraid we are not tllowed to publish this material*,
"Naturvirdsverket® asked Ing. A. Kj&llman to visit the companies
which uss PCB. We wrote to about 20 paint companies and electrical
industries and visites some of them.

This is the quantity used in Sweden every vear: 500 tons in conden-
sors and-transformers, 55 tons in PVC - and rubber paint, 15 tons
in shipbottom paint, 35 tons in’'sealing compounds.

~"At soma companies they throw it in & dump, at other places they
throw it in the waste-water,” Ing. Kjlllman .says.You notice PCB

in paint, when you wash dishes and when you scrape boats.

PCB is undastroyable through burning. It cannot be. dtcolvcd aven if
you boil it in concentrated Nitric Acid.

The transformers leak!

In electrical works they use it in & closed system. No oil or.cooling
fluid will leak out, When they change the oil they return the cld
oil to the manufacturer. But sometimes there are interuptions of
the service in the transformers. "Some time ago we ware warned that
3 tons transformer-oil had leaked out into & lake" says Mr. S.
Jensen at "Naturvirdsverkets specialanalytiska laboratorium”, Uppsals
It was mineral oil, But it could as well have been PCB-o0il.

R
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At the Salmon Research Institute in Xlvkarles breeding salmons swim
in the water from bDalilven river. Last year they found that a great
number of the roe and the young salmons died, Alanysis at "Naturvirds-
verket* showsed high content of PCBH in the progeny,

-*We are vary worried about what will happen in the future," N, Johan-
son says, but we have not enough material yet to be surs it is PCB
that kills the salmon progeny. What we know far aure is that the older
the salmon female are the higher the PCB~content is in the roe and

in the young salmons who die,

less in wild salmons:

The wild salmons -~ who give material to the big salmon station - |how
a much smaller content of PCB. Anyway the death at some gtations

is as high as 35-40%, Instead of PCB there are high contents of DDT
in the progeny of wild salmons, but they have not proved any connaction
between DDT adn the death of roe.

The environmental keepers who are more prophets than ncientist: say
that it sure will be a day when 'we know that the salmons die of PCB.
What else can you expact when the outleaks are free to continue?
Third part of all the salmons in Ustersjdn lake come of the stations
ashore. To poison the progeny meens the end of salmonfishing., Even if
the content in salmon not has to be 80 high - and today it absolutely
is not - that we cannot eat the salmons,

*Folkhilsan® finds high content of PCB in the fishes from almost all
the wvaterstreams they have analysed and even in meat, but the content
in metat is lower. In Japan people have died by eating poisoned
riee-oil. They know hardly anything about the Toxicological risks for
human beings of the content they have now found in Swedish food. The
content they have found in Japan is higher than the content here.

Might be serious:

-*The spread of these very stable poisonous materials is not enough
analysed from the foodhygiene point of view", Miss G, Westds "Folkhis-
san® says. PCB.might become & serious problem.

The lawmakers could never imagine that small shares of chemical and
technical products from isdustries leakxing out, could stay, circulate
in living organisms until they (parhaps) reached highly dangercus
concen:trations. This is what the President of the Poison Committe,
rharmacist R. Lénngren said when he informed the Govermental Authori-
ties for'Environmental Health about this: “PCB belongs to a group of
materials with qualities simular to DDT and somatimes worse that that
.and I think they are a problem we will have reason to analyse more.
But there is as far. as T know nc part of the law that gives any Autho-
rity the right to take any action, This is abdolutely one of the loop -
holes in our law togtrding the protection of environmental poisons.
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The investication takes time:

An investigation is working cn a law that will stop the loopholes

in our law but it will still take tims, Meanwhile there is this possi-.
bility: The paint companies and the leaders of electrical idustries
cxn take the chance to act in an environmental-kind of way themselves,
For exampls the manufacturer of sealing compunds that leaks out 200-
300 kilos PCB in Uresund every year., {Cidfish and plaice in bresund
have very high content of PCB). This alsc hdlds for the big paint
corpany in Stockholm which is responaible for the fact that the clea-

ning plant in Axeshov (near Stockholm) has to take more PCB than any
other cleaning plant in Sweden..
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RTINT
(eve mems o cocariews  Medical Department = A2SA

sace .« August 6, 1971 «G. L. Bratsoh = 1740
avesqct + PCB Literature Search ;_"
arqernes - YOur memo to Dr. Kelly - 8/3/71
TO : - 7
Aon-acto - \/)/
‘“Kl ulunrl.c::l‘z"'_'lﬂa q,

Dr. Kelly is away from the office for the noxt two

wocks, In his abgence, I can say that we have probably
the world's best referencea file on the PCB situation.

This includes reprints from the literature beqinninq

in 1936 to reports issued last week. "

The question of whether or not we sticuld ba deing
anythihg different in terms of clinical or physical
examg I will leave to Dr. Kelly to answer. Wa have
discussed in the past two years the pros and cons

of goma special studies but have not reached any de~
cision as to what might be in oxder.

<f/J;%t P. wheolar

/okse
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