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I. 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. 

Case 1:19-cv-00483-RDB   Document 1   Filed 02/19/19   Page 4 of 36



3 

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. 

Plaintiff MAYOR AND CITY COUNCIL OF BALTIMORE hereby alleges, upon 

information and belief, in part, as follows: 

II. 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.   

27. 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 

Case 1:19-cv-00483-RDB   Document 1   Filed 02/19/19   Page 9 of 36



8 

(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.”1 

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 

                                                
1 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].”2 

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.3 

 
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.”4 

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.”5  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). 
5 Exhibit 5 (JDGFOX00000037). 
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susceptible.”6  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.”7  

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 

are about the same as DDT in mammals.”8 

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. 
8 Exhibit 6 (MONS 098480).  
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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.”9  

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.10  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.11  The presentation also reports the detection of PCBs 

                                                
9 Exhibit 7 (773987). 
10 Exhibit 5. 
11 Id. at -38. 
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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.12   

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.”13  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.”14   

64. On September 9, 1969, Richard wrote an interoffice memo titled “Defense of 

Aroclor.”15  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).   
14 Id.  
15 Exhibit 9 (DSW 014256). 
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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.”16 

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.”17  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 lbs/year are used.  Through 

abrasion and leaching we can assume that nearly all of this Aroclor winds up in the 

environment.”18   

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 Id. 
17 Exhibit 10 (MONS 030483). 
18 Id. at -85.   
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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.19 

 
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.”20 

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.21 

                                                
19 Exhibit 11 (DSW 014612), at -15. 
20 Exhibit 12 (MONS 058730), at -37.   
21 Id.  
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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.” 22 

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.”23 

                                                
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). 
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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.24 

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. 25    

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.”26   

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 (MCL000647).   
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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 

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

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.”28  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.”29  

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). 
28 Id.  
29 Exhibit 18 (NEV 031051). 
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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.”30 

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 

experience, we do not believe the [PCBs] to be seriously toxic.”31  The letter then reiterates 

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.”32  

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.”33   

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). 
32 Id.  
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.”34   

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 

issued last week.”35 

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 

                                                
34 Id. 
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 a direct 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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Dr. D.V.N.  Hardy/ 
D r .  H.R. Newman. 

GQU 

St. Louis, Hissouri 

Geptember 20, 1955 

Dr. J.4. Barrett 

London MOCLOR TOXICITY 

Your memo September 8 t o  Mr,-Nason 

Howard Nason has given me y o u  memo of September 8.  
will be happy t o  diacuse this with D r .  Newman during his 
v i s i t  here. I think, however, there are several points 
that I can answer you now, 

You comment upon the difference i n  t o x i c i t y  between Aroclor 
125% and 1242. 
in  the ear l ier  work i t  was found that t o x i c i t y  increased 
with chlorination. O f  course, from the standpoint of vol-  
a t i l i t y  In the case of Inhalation or absorption from the 
gut from the point of view of ingest ion are Important. 
Frankly, there was not t o o  great 8 difference between the 
two compounds, however. As you know, the m a x i m u m  allowable 
ooncsntrate I s  0.1 ml/cubic meter i n  the case of 1254, and 
as  high a s  10.0 mgm In the case of 1268. 
is t o o  low and the l a t t e r  is too U g h ,  
don't use the IUCs very routinely,  but certainly i n  England 
I think it would be a lr ight  t o  consider 0.2 mgdcublc meter 
aa perfect ly  safe .  

1 don't know how you would get any particular advantage in 
doing more work. What Is it  that you w a n t  t o  prove? I 
believe your work should be directed towards finding out 
w h a t  the concuntrations are of hroclor during different 
operations .whether i t  -1s Industrial or painting.. 
porta you have aden from Kettering Laboratory ere the  re- 
a u l t  of approximately 815,000 t o  $20,000 expenditure by 
HCC 

I 

T h i s  i a  not  particularly surprising baause 

1 think the former 
Ln this country they 

The re- 

MCC's position can be summarized in this fashion. We how 
Aroclors are toxlc but t h e  actual limit has not been pre- 
c isely def ined.  It does not make too much difference, It 
seems to  me, because our main worry i s  whet w i l l  happen if 
an individual developes any type of  l i v e r  disease and gives 
B history of Aroclor exposure. I am sure the juries would 
not pay a great deal of attention to MhCs. 1-1 
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Ye, therefore, review every new Aroclor us6 from-this point 
of v iew.  If It i s  ~JI  industrial application whore we can 
get a i r  concentrations and have some reasonable expectation 
that the  air concentrations w i l l  stay  the same, we are much 
more liberal in the use of Aroclor. 
dietrlbuted t o  householders where it can be used In a h o a t  
any shape and ford and we are never able t o  how how much 
of the concentration they are exposed to,  we w e  much more 
s tr ic t .  No amount of toxioity testing w i l l  obviate this 
last dilemma and therefore I do not believe any more t e s t -  

Let's see w h a t  our discussions with Dr. Newman and yourself 
bring outD 

If, however it i s  

ing would be jUstifiUd. 

HE;Kt k 

MONS 095197  
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I 

from MONSANTO CHEM~CAL COMPANY 
At St. Louis 

- _  . 
ccMr.  J. Creece -Krumm. P l t  

n Mr. E. W. Lieben -‘I 

Mr. R. M. Webber -‘I I O  

Date November 14, 1955 

To Mr. H. 8. Patrick Reference 

At Krurmnrich Plant Subjecl DEPARTMENT 246 ( AROCLORS 1 

It l a  the opinion of the Medical Department t h a t  the eating 
of lunchea should not be allowed i n  t h l s  department f o r  a 
number of reaaons. 
(1) Aroclor vapor8 and other process vapors could con- 

taminate the lunches unless they were properly pro- 
t e c t e d .  

nating hands and eubsequently contaminating the food 
l e  a definite  poealbl i ty .  

( 3 )  It has long been the opinion of the Medical Department 
that eating In process departments ie a potentially 
hazardoue procedure that could lead to serious d i f f i -  
culties. While the Aroclors are not particularly 
hazardous from o u r  own experience, this i s  a dlffl- 
cu l t  problem to define because early llterature 
work claimed that chlorinated biphenyls were quite 
toxic materials by ingestion or inhalation. In any 
ctme where a workman claimed physical harm from any 
contaminated food, i t  wohld be extremely t l i f f lcult  
on the basis of past literature reports to counter 
such claims. 

(2) When working with this material, the chance of contaml- 

@ck T. Garrett 

ST0 : SMB 
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Mmeirs.t
O. R. Suchen= • Robte.
R. 11. Hitt= - N.G.

St. LcUis, Missouri Y. R. Lenasnrold-hobts.
M. .04 Littainger-Robte.

Janumu7 21, 1957 0. R. Sido•Washington•h.

Mr. H. I. Arnstr3n6 ro)_
Robcrts Building. ?MAUL 150

Pr. Troon and 1 spent an afternoon with the Rory people to

discus' Pydrsul 250. Show present verge Captain Shone,
Captain Alvis, captain Sessions, Commander Siegal and

Pr. Melon A1bort. They diecuoned their'infoscation eon.

oernim rydrsul 150 which was obtained st tbc Naval Institute
or meGiosa hasaaroh. While 1411,p0fif UMW not available, they
had tho Cvnerel dates

Mir: applications or fidrau] 150 souped death
1h. o11 of tho robbito tested. (The amount

edministanad vs: not given.) A like amount or

Collulubc 220 did not (muse any deaths.

1:. :14 inhelotion of 10 milligram or Pydrsul 150 per

oublo met*r or apprcaimmatoly 2 tenths or a part
of the &roam component por 'Union for ra hours

I, 6 day.for 50 day& caused, otatistleally, definite
liVor damage:. No matter has we diacucced tho

"ituation, it wec imposaiblo to Oleo& thcir.

[
- thinking that tydrvul 150 la $ust to, toxi

t wc rcr

uoo in a submarine. It my be thaeb sonoon-

trlitlono would navor bs roachod in t.he submrino
but the Navy dope not appear willim to even Put
11,k, notarial in a trial run to me if it will work.

It would a.ar, therefore, that v0 Should discontinue to

men Py4rsu3 150 for this particular application end try to

develop a hydraulic fluid without Aroclor $o ono or its

oompononto. In this oonnoctiono Cellulube 220 is tot ueed

in a submarine but it wee used in thio test moroly ce a

Yardstick.
The naVy amid they did not have any *competitive fluid far

&mush along enOmiseringamise to even eemelder the toxicity
of it.

R. Ramat rally, 1.10.

=XIfat

MONS

095640.
6.1 PLAINTIFF'S

EXHIBIT
< _

„

3
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BruBrels 

KPY: J U  

Ihclorun 

nONS 01b4bO 

Case 1:19-cv-00483-RDB   Document 1-7   Filed 02/19/19   Page 2 of 2



Case 1:19-cv-00483-RDB Document 1-8 Filed 02/19/19 Page 1 of 2

Exhibit 7



Case 1:19-cv-00483-RDB Document 1-8 Filed 02/19/19 Page 2 of 2

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.

It 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 Auseum 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. n
The substance has also been detected in-the air over London

and. Hamburg and also in seals caught off Scotland. It can 724
therefore be presumed to be widespread throughout the

world. CD
CD
eA

NEW SCIENTIST 15 December 1966 •

C7N

PCB FILE 773987
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0 

i 

1 
J I  

3. 'heeler.  - 3'.CiZE 

G e  n e x l  ? c 1 L c y  

Mae the  Govt., States 2nd Univers i t ies  prove t h e i r  cas2, 
but avoid as m c h  confzontation as possible .  
work w i t h  pub l i c  o f f i c i a l s  t o  meet or-exceed requirecenzs 
&?ead o f  tine. Adverse pub l i c i ty  and conpet i t ion a r e  
the r e a l  xeapons. 

C c ~ r l y  ;nd 

I n  Air 

In Animals =interfere? 

- Which Aroclors a r e  present? 
Z G V t .  

Agencie 
f o r  Arocfzr I n  Water- Which c- ?. c Anslyficzl 

Keep t rack of howmuch contanination - whlcn s o c x e s .  
Prove  31oharnful - Let Govt. p r o v e ' i t s  case,  on case Sy case bzsis 

Ronsanto Visit-Govt.  Blolabs - i n  search o f  ~ox:cologlcel 
experiments and zvidence 
VB. Aroclors t o  ktep up wizk 
progress. 

Monsanto PFove Bloharmless - L i m i t e d  work at Ind. 310-ces t  - 
"Safe" t o x i c  Rat-8 Seek evidence of Biodegr~ 

Fish - Question evicmce agains: 

Question shrk? toxicolsg-, 
especial ly  ozher  t o x i c  
chemicals. 
I f  Aroclor 5ad ,  o thers  
must be worse. 

mamala v i a  CKEkens da t ion  

us. 

l e v e l  r o r  

P r c S a b l e  Outcome 

We can prove aome th ings  are OK at low concentration. 
Give Monsanto some defense. 

We can't defend VB.  everything. Sone animals o r  f i s h  OF 
l i * X C C t S  will be hanned. 
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'. 
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Clean Up Aroclors and sebstitxte ?roduc:s v h e r e  E ~ C C S S - - -  =- J 
ar,d ;:r.en req-::-ec, t = Z o ? e = h - e a t s  of 
p u b l m y  c x 3 e t i t i v e  ac t iv izy  c*.e?- 
wheh 2s. 

Water Pollu2ion see38 t o  be f i r s t  i ssue  

Aroclor ;roduct i s  r e f r ac t ive ,  wi l l  s e t t l e  out on solids - _ _ ~ .  

sewerage sludge - r i v e r  bottoms, and  apparently has 6 
long l i f e .  
Florida OF Gul? Coast - Aroclor 1254 - Aroclor 1253 F7eser.Z 

issue.  
40 -200 ?pb - causing F r d b l e m  a t  Pensacola (i-lonaar'to ) 

- can ' t  r i s k  shut4own of p l a n t .  
i n  p l an t  effluent-causing " with shrinp. 

Federal and S ta te  can ex t rapola te  t o  other  plazzts i n  
Gulf area. 

S a n  Francisco - A m c l o r  1254 and 1260 
Reported Aroclor t o  be present in San A"ranclsco Say. 
Reported t o  be t h i n  egg s h e l l s  In b i rds  - 
Lot of screaming - 

Great Lakes Wart s tud ie s  on DDJ 
Aroclor 1254 w i l l  be found: 
Aroclor 1242 all be found? 

A i r  Po l lu t ion  - Possible spread - but l e s s  of an issue e .  - 
-- * .*- - -c- Analytical  work nore d l f i i c u l t .  &,- I '  .,- 

right now. 

Dlzect Contact with Product 
/ -  

Doeanct s e a  to be L L ~  Issue - except f o r  food heat trans$er'r$..-=' 

We don't bel ieve  Aroclor is being used as c a r r i e r  for 

We are  not positive but most uses  are "closed" systems:! 
o r  product8 used In  solid p i a s t i c s ,  or adhesives, o r  
sea lan ts .  

/ 
L, ;,,, - I :  ;L-,/ 

- f w d  

I n s e c t i c i d e  - sprayed around - 
. . d 

DSY 01425'1 
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7. 7lulds 

?roduct 

Ifydraulic ?lulds Yes, leakage external 

Air Conp~esscr r"lu1ds Yes, leakage external 
Keas Trzzsfe: Yes, leakage external 
Capacitor Fluids Yes, leakage from p l a n t  - Scrap materials. 
Transforner Tluids No, Should be clean. 

Yes, Reworked trans- 
f onners 

Capacitors can go t o  land fill dumps. 
ProbaSly not burned, In A1 containers. 

++ Need t o  take cqre or Aroclor in discarded 
transformers. Product  could be drained and 
reworked. 

ProkaSle Conclusions 

Hydraulic Leakage 

Air Compressor Fluids 

Hydraulic Fluids 

- Product could be caught a t  
machines but w i l l  take a lot 
of clean-up work with customers. - 
W i l l  have to have replacement 
product - with less-sensisive 
components.. Work from this Sase on 
clean-up to prevent more p o l l ~ c ' , o n  
problems. 

II 

Must expect "shrimp" experincnts, 
West Florida State, to be "aired" 
sometime soon; next few months. 

This W i l l  lead to bad pub1icl';y 
and competitive action va. all 
Pydrauls 

We -11 have to try to confine to 
Aroclor 1254 and Aroclor 1260. 

DSW 014236 

. .  
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.. 2 5: 11 Pave t o  take act: 

Gulf Coast - 
x =. ti 0 ?. 

.) . 
21 ckard 
Tal l  on/ 
Richard 

Rich.nd/ 

Fallon/ 
R icha rd  

Fal lonf  
KUhn/ 
Kountz 

c 

Have trial Frsducz i n  hands of Gulf Coast accorrr.';s 
and d i s t= lSu to r  before Dec. 15. 

Suggest posslSle  buy o f  "all  phospnate" e s t e r  
f r o m  3ood :dacninery. 
Use t h i s  as one t r i a l  f l u i d  MCS f o r  Insurance. 

Suggest poss ib le  s u b s t i k a t i o c  of Arocloz 5442 fo,- 
Aroc lo r  1254 In hydraulic and comp=.essor blends. 
E. 'Hheeler judges lower order of t o x i c i t y  and 
s o l u b i l i t y  for 5442 se r i e s .  Have t o  test p r o d u c t  
i n  punp t es t  f o r  deposits. 

Suggest f l e l d  t r i a l s  of our own a l l  -phosphate 
escer.  

- 

Work with l a rge  custoners t o  clean-up s t r e m s .  
Eri.?g In Finde t t  as m f g .  par tner  i n  t he  recyc le  
business. Get money out of recycle operations.  

Inland -Watezvays - 
; hee l e r /  
Richard s i tua t ion .  Are the re  animals which are being 

n IRlchard Be prepared t o  rep lace  Aroclor 1254 and Aroclor 

Be c lose  enough t o  Great Lakes s tudies  t o  judge 

affected by the concentrations found? 

1260 i n  4 months In hydraulic f l u i d s  and  In 
I a i r  compressor f l u i d s  . 
!Richard Be prepared t o  rep lace  a l l  Aroclor 1242 or 124p \ In 6 months In hydraul ic  fluids. This means 

replacement o f  Pydraul 312 series,  and control  
of sale of Aroclor 1248 t o  other  hydraulic 
accounts such as Cit ies  Service and Mobil. 

Systems w i l l  have some leakage depending stro.ngly 

. I  

DSW 014259 
Heat Transfer  
Fallon/ 
Raush/ on engineering and maintenance. Need t o  wczk 
K o u t z  with c u s t m e r s  01': ciezn-up, 
Fallon/ 
Rou sh p T m w  amao wv:= prenuoa i a  lyetctf iz 

Need t o  replace 5% especially i n  food or eensl t%ve 
inhu w r t a r .  See disk washer compounca. See 
letter E. Wheeler t o  T; Fallon. 
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Action 

XLhn T r y  t o  a s s w e  azequrte F=ocactlor, o f  '?-e-?: 
66 i n  fzce  or' demeased k o c l o r  ;rocuotion. 
H2 and te-Thenyl sc2ply nay beconc skorc.  

- 

Switch customers t o  Themino1 55 
o r  Therninol 66 

ahead of pol lu t ion  problems In customers 
p l an t .  

Vork wi th  customers on plant and dumping 
prac t i ces .  

Kuhn/ Flndet t  a l ready s e t  up t o  rework. Need t o  
Fallon m k e  them a rnanufactL-ing arm. We ge t  s a l e  

of  recycle  -rework f l u i d .  

Czp ac i tor Capacitor p l a n t s  have re- 
31rridS p u r l f l c a t l o n  and rec c l e  

systems but up t o  5 z of 
product can b e  l o s t  Sy 
poor  p l a n t  producers and 
off -quality mat e r i a l  . 
5% of production could be 
1R l b d y e a r .  T h i s  i s  a b i g  

p o l l u t i o n  we are trying now 
t o  guard against .  

Mkt . Benignus/ 

Eng'-Kountz' loss for t h e  type of 
Mfg-Hodges 

Bryant 

- 
Action 

Eng . ,TSD- 
P l a n t  Pol- 
l u t i o n  Con- 
t r o l  

Hedges/ 
Kountz 

Action 

. z o l  

Capacitor ;==2ucts 

Enclosed i n  X i  o r  
s t a i n l e s s  s:eel f o r  
5 t o  25 year  ?eriod. 
W i l l  u l t L m t e l y  have 
t o  alspose of capaci- 
t o r  products.  

Recommend we ~ T J  t o  
save this product for. 
a time. 

Monsanto must s t a r t  t o  work 
w i t h  capac l tor  people t o  
c lean up plant  prac t ices .  
We have set-up t o  accept 
ma te r i a l  f o r  rework i n t o  
hydraul ic  fluid but t h i a  
relocation I s  not a s a t l a -  
f ac to ry  so lu t ion .  Material  
must be reworked t o  e l e c t r i -  
.cal grade or destroyed, 
whichever i s  more economical. 
Must st& now t o  ge t  con- 
trol of off-grade material. 

Monsanto must help p lan t  clean- 
up of c u a t s n c  ?LIIZS cbcantation, 
c o a l c s c i w  . sLJ,aru,io2, c x -  
~ o a o l  or aLc--ber.: 02 :zc7cle or 
;b;oL--&s.-,ts. 
?:ST;&Z?I~C 3 ~ 5 : ~  needs "!cnow-how" 
for clean-up. 
Monsanto should seek Govt. co t r a c t  
money f o r  clean-up research, ?See 

Recommend replacement of 
future Aroclcr bustness 
with other  products. 
Have 2 years .  

MRC R. Binning, D. Nelson) DSY o a 4 w  

Case 1:19-cv-00483-RDB   Document 1-10   Filed 02/19/19   Page 6 of 11



.- 
.a 

Should t-y t o  z e : ~ :  

by ecucaticr.  c;' L.:: 
tomers. 

Reworked t ransfomerz pose basi2ess 2:- c:ez:-.-; 
a t h r e a t  If the  Aroclor Is 
dumped I n t o  a water stream. 

Ac t ion  Should t r y  t o  minimize chance 
of  dumping "old" f lu id  by re- 

Benignus/ working i lrd by educating co. 
shops and col lect ing product 
for rework or disposal. Bryant 

Dalton is set up i n  3 n g l a n d  
t o  rework e l e c t r i c a l  grade 
I l u i d  . 

Kuhnlkount z 
Finde t t ? disposal scheme. 

Monsanto Plants 

Need rework f a c i l i t y  here + 

The Dept. of I n t e r i o r  and/or S ta t e  a u t h o r i t i e s  could 
monitor p l a n t  o u t f a l l  and f lnd  ppm of chlor inated biphenyls 
at  Kmnmnrich or Anniston anytime they choose t o  do 80. 
This  would shut us down depending on what plants o r  animals 

Action - Take s t e p s  t o  see that every precaution i s  taken 

, 
*: 

. - I  N'~ they choose t o  f i n d  hanned. 
- /  

A .  
I .  

to prevent Aroclor enter ing water streams. 
t o  reduce t o  ppb level. 

P.Hodge8-Seek a Oovt. contract  on adsorption and Inc inera t ion  
TSD cycles - MRC. 
Engrg.- 
Kountz 

Try 

Take samples of  streams and r i v e r  water and mud 
evidence for before and after clean-up. 
can be stored f o r  flrrther analy8is If we c w l t  
keep up cxr ren t  with analy t ica l  detcmlnation~.  

Apply Moneer.c.a e?cian-up msthodr t o  aurtomer pl3n:. 

Sarqles  

4 l 0 4  ~ L J  G<brz . .  . S a - -  ? A ' u ( t U L W 6 & .  
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Action - 
2rigrg. & 
Xfg . 
:iourrtz 
3T.d 
Luhn 

- 

Central 
Eng. & 
Mfg TSD 

Kountz & 
K u h n  

Evaluate l i q u i d  1ncL.nerators vs. s o l i i s  
handl1,ng Incinerators for disposing cr .!.X;:O= 
and pentzchlorophenol wastes. I estiaa:e 
A r o c l o r  dis3osal 2t 1 -Ax lbs/year, exclxsive 
of cleaning up Fiver bottons or outfall 
bottoms. 

Hydraulics 20$ of 4R lba e3o,cc.3 ::s 
Eieat Transfez 10% of 2X lbs 20c,cx 15s 

Capacitors 5% of 20K l,GOC,CCZ L5s 
Transformers 5% of 15R 750,S:C: 22s 

- - " -  , '  Set up an incinerator to handle Aroclor d:s-'\ 

solids such as muds - slurries as well as 
liquids. Have in operation within 12 nontks. lv- 
Ideally have Incinerators available different 
sections for disposal. i 

posal - prerezably one which will handle - VY 

i .  L - -  

Possible 
help from 
MRC 

C'hronic Toxicity Studies - Ind. Bio-Test 
Wheeler 
Xeller 
Ind .Bio - 
Test 

Continue studies to establish FDA type limits 
o r  toxicity on Arocior 1242, Aroclor 1254 
and Aroclor 1260. 

Rework with R. Keller-S. Tucker the number 
of samples which are to be analyzed 
ror Aroclor in tissue. Try to see if 
Aroclora a m  changed metabolically. Does 
concentration level of f ,  decline if feeding 
18 stopped? 

Inutitute studies against the most limiting 
biological parametera. 
most limitlng species r o r  Aroclor levels 
of toxicity, then we will have to have 
biological studies on these species to con- 
ilnn or deny adverse fhdlngfi. 

, 
If shrimp are the 

. 

DSY 014262 
. _____ -- . -  - - -  

. .  
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. 

Action - zvaluate l i q u i d  incL.erators vs. solicts 
handlmg Lnc lneFatc rs  f o r  disposing cT .I.;:lo: 
and pentachlorophenol wastes.  I tstixa:e 
Aroclor dis?osal  zt 1-47 lbs/year, exci:si;re 
of clearming up ziver b o t t o m  or out211 
bottoms. 

Hydraulics 20$ of 4R lbs 
Iieat Transfe? 105 of 2!! lbs 
Capacitors 55 of 20K 
Transformers 5% of 15R 

- 
- 1  

4 '  Central 
Eng. & 
Mfg TSD 
Kountz & 
Kahn sections f o r  dlsposal. 

Possible 
help from 
MRC 

Set up an incinerator to handle Aroclor d:s- ' \  

solids such as nuds - slurries as well as 
liquids. Have In operation within 12 aontks. $ 
Ideally have Incinerators available different 

posal - prefeTably one which wi l l  handle - -y 
L- ; 

C-hronbc Toxicity Studies - Ind. B l o - T e s t  

Wheeler 
Xsller 
Ind . Blo - 
Test 

Contlnue studies to establish FDA type limits 
of toxicity on Amclor  1242, Aroclor 1254 
and Aroclor 1260. 

Rework with R. Keller-S, Tucker the number 
or samples which are to be analyzed 
for Aroclor in tissue. 
Amclors are changed metabolically. Does 
concentration level off:, decline if feeding 
I 8  stopped? 

Try to see if 

, . Institute studies against the most l imi t ing  
biological parameters. 
most limiting species ror Aroclor l e v e l s  
of toxicity, then we will have to have 
biological studies on these species to con- 
firm or deny adverse f i n d i n g s .  

If shrimp are the 

. 

DSY Ol+262 
. ____. -- . -  - - - 

. . , 
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O N  014263 

1 

a i o d e p a d a t i o n  Studies  

Set up rate of blodegradation studies wtth Inorganic 3i~. 
on ArocloF 1242 v3. Aroc lo r  1254 

Xroclor 5442 vs. Aroclgz 5460 

Chlcrinated p a r a f f i n  vs. chlor ina ted  naphthalene 
Chlorobrono Aroclors 1242 and 1248 

s wi s her Cklorinated diphenyl  ethe? 

S s t e r  
~ ~ e g e t t  Aroclor degradation. 
XCL labora tory  experiaents .  

Contact 3=te?. z . d  L i d g e t t  at XCL regularly for results on 
They are  reported t o  be a o v b -  on 

Es tab l i sh’  contact  w2th chlorophenol degradation studies 
of Cellu-Chem Group. 

w 
W. R. Richard 

. .  
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Ziodegradation Studies 

Set up rate of biodegradation studies kdth Inorganic 3:~ .  
on aroclo2 1242 vs. Aroclor  1254 

Xroclor 9 4 2  vs. aroclg: 5460 

Chlcrlaated paraffin vs. chlorinated naphthalene 
Chlorobromo Aroclors 1242 and 1248 

Swisher Cklorinated diphenyl ether 

S a x t e r  
Lidgett Xroclor degradation. 
%xJ laboratorj experiaents. 

Contact  Baxter and Lldgett at YICL regularly for results on 
They are reported to be movir,g on 

Establish' contact wrth chlorophenol degradation studies 
of Cellu-Chem Group. 

W. R. Richard 

DSY 01426% 
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MINUTES OF ARCCLOR "AD HOC" C W I T T E E  

F i r s t  Meetinrq 

- Date:  Septcnlber 5, 1969 

P r e s e n t :  M .  W .  F a r r a r  
I 

- -- P. B.  Hodges, S e c r e t a r y  
E ,  V .  John 
W. R. Richard  
E. P. Wheeler,  Chairman 

- O b j e c t i v e s :  (Agreed t o  b y  t h e  Committee) 

Submit  recommendations for a c t i o n  which w i l l :  

I. 

2. 

3. 

Permit con t inued  S a l e s  and p r o f i t s ,  of Aroclors and 
Te rpheny l s .  

Permi t  con t inued  deVeiGpWnt of  uses and sales. 

P r o t e c t  i m a K o f '  Organic  D i v i s i o n  and of t h e  Cor- 
pora  t i  on .- 

---- S3acl:Lround D?.scusslon of Problem: 

1. 

.. 

2. 

3.. 

Agreed t h a t  we should c o n c e n t r a t e  on Aroclor 1254 and 
1260. Arec lo r  1242 has n o t . y e t  been  i n c r i m i n a t e d  for 
these p o s s i b l e  r easons :  

a. 

b. .It may degrade  b i o l o g i c a l l y .  

c .  

Nature  of uses of 1242 mlnlmizes  envi ronmenta l  
con tamina t ion .  

Un les s  a n a l y t i c a l  t e c h n i q u e s  a r e  performed c a r e -  
f u l l y ,  1242 c a n  be d e s t r o y e d  by o x i d a t i o n  du r ing  
the a n a l y s e s .  - - ~ - 

PCE ha8 been found i n :  

a. Fish, Oys te r s ,  shrimp, b i r d s .  

b. Along c o a s t l i n e s  of I n d u s t r i a l i z e d  a r e a s  such a s  
Great D r i t a i n ,  Swedcn, Rhlne Hiver, l o w  c o u n t r i e s  , 
Lake Michigan, PensacobBay ,  i n  Western w i l d  l i f e  
( eag le s ) .  It may be a global contaminant .  

P a  has  been t i e d  t o  DLn' i n  e f f e c t s  on d i sappea rance  of 
wild birds which have f i s h  d le t s .  
has bccn a t o u t  43-50:l g e n e r a l l y .  
a lmost  1 : l  r a t l o .  
& e r a t l n C  t h e  e f f e c t s  of other c h l o r i n a t e d  a romat i c s .  

R a t i o  oi' PCD t o  DDT 
D r .  Reisboro r epor t ed  

PCB may be c o n t r i b u t i n g  t o  or  exaG- 

MaNS 030483 

- .  . * . . . .. . , .. I 
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4. Sample a c c e p t a n c e  from t h e  numcroua r c o c a r c h e r s  was 

d i s c u s s e d .  T h i s  has  been done on a l i m l t e d  b a s i s .  
O u r  c o r r o b o r a t i o n  of t e s t i n g  of t h e i r  samples  adds  
t o  ou r  knowledge a n d  demonst ra tes  a w i l l i n g n e s s  by eon-  
s a n t o  t o  h e l p  d e f l n e  t h e  problem, b u t  i t  is expens ive  
and also t l g h t e n s  any p o s s i b l e  l e g a l  c a s e s  a e a l n s t  u s - -  
i t  r u l e s  o u t  p o s s i b l l i t l e s  t h a t  Aroclors a r e  n o t  
l nv  o l v  e d . 

5 .  T o x i c i t y  l e v e l s :  

A r o c l o r s  have been shown t o  be s a f e  for man i n  r e a -  
sonob le  exposure  c o n c e n t r a t i o n s .  'rlc R r e  t c s t i n g  100 
pptn i n  d i e t  of r a t s  and dogs on a rule-of- thumb 
b a s i s  t h a t  1/100 of t o x i c i t y  l e v e l  is s a f e  and  1 
ppm i s  p r o b a b l y  t h e  upper  l i m i t  in t o t a l  d i e t .  

"Al lowable  l e v e l s "  a r e  probably  lqwer  t han  DCT. The 
worst example t o  d a t e  i s  t h e  t e s t  a t  Pensacola  where 
5 ppb was found t o  be t o x i c  t o  shrimp i n  18 dzys 
exposure .  

One problem we a r e  f a c i n g  Is t o  keep the  " s a f e  l e v e l "  ( 7 )  

where more t o l e r a n t  f i s h  s p e c l e e  probably e x i s t .  We 
need t o  show t h e  Sa fe  l e v e l  l n ' eh r lmp ,  c lams,  o y s t e r s  
and s e v e r a l  s p e c i e s  of f l s h .  

- .- -for shrimp-from b e i n g  .applied _tT-e.g. Lake-.Mfchlyan 

Many t o x i c i t y  s t u d i e s  on Pm-are underway and i t  was 
ag reed  t o  be d e s i r a b l e  t o  keep c o n t a c t  w i t h  a l l  l a b -  
o r a t o r i e s  which have r equca ted  Aroclor  samples .  One- 

from s t a t e  l a b s  (who would l e t  us  know what t h e y  are 
doing)  and a b o u t  1/3 have come from u n i v e r s i t i e s  (who 

~ may g i v e  u s  t h e  "b rush -o f f " ) .  Ques t ion  of who shou ld  
c a l l  on t h e  l a b o r a t o r i e s  naa n o t  resolved.  

---tra'tf-t o- two-thirds -oC-the -8ample-requests-have come 

6. Escambia R l v e r  Problem: 

For a clearer unde r s t and ing  of the g e n e r a l  problem, - 

the s i t u a t i o n  a t  Pensacola  wab reviewed. From a r e l a -  . 
t i v e l y  ne l i g i b l e  d i s c h a r g e  of 1-3 gal /day i n t o  8 l a r g e  

and 476.ppm i n  mud were found. Although use of Aroclor 
was heltetl immedia te ly ,  we can  expect the w a t e r  contam- 
i n a t i o n  t o  c o n t i n u e  f o r  a l engthy  p e r i o d  by l e a c h i n g  
from t h e  contaminated  mud. No downstream samples  have 
y e t  been  t aken  t o  measure the  decrease  i n  con tamlna t lon  
( a s  Or 9/5/69) 

r lvcr ,  1/ E mile downstream l e v e l 8  of 42 ppb i n  wa te r  

HONS 030484 
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I 

7. 

" 

Problem in Producing  P l a n t s :  

P. Hcdges reviewed what was be ing  done t o  s t o p  gross 
losses  a t  Annlston and a t  WQK. B a s i c a l l y ,  t h e  work 
t o  d a t e  c o n s i s t s  of S t O P P l n G  o r  t r a p p i n g  any sewer lne  
of f ree  Aroc lo r  w i t h  r e t u r n  t c  p r o c e s s  o r  land f i l l  
d i s p o s a l  o f  t h e  t r apped  Aroclor. T h i s  will reduce 
l e v e l s  i n  p l a n t  e f f l u e n t s  t o  below s o l u b i l i t y  ranges; 
p a r t i c u l a r l y  a s  we move t o  l n s t a l i  t r a p s  (or sumps) 
back i n t o  t h e  waste s o u r c e  p o i n t 8  where flows a r e  small 
and a s  y e t  u n d i l u t e d  by A r o c l o r - f r e e  waste s t reams.  
The  q u e s t i o n  of e x a c t l y  how f a r  t o  reduce  (how rnuch 
money t o  spend)  Is n o t  y e t  c l ea r  'and expend i tu re s  t o  d a t e  
have bexn compara t ive ly  small. It was agreed  t h a t ,  u n L l 1  
t h e  problems of gross envi ronmenta l  contamina t l o n  by our  
cus tomers  have t e e n  a l l e v i a t e d ,  there  is l i t t l e  o b j e c t  
in going t o  expens ive  extremes in l i m i t i n g  discharges 
from t h e  p l a n t s .  

I 

, .  . . . . . .  I._ 

One problem t h a t  has  been i n t e r f e r i n g  w i t h  l o g i c a l  
development of our p l a n t  Aroclor waste  r educ t ion  pro-  
grams h a s  been d c l a y 8  i n  o b t a i n i n g  a n o l y t l c a l  r e s u l t s  
from i n - p l a n t  and e x - p l a n t  sampling.  

l a b  b u t  no s p e c i f i c  aCtlOns were proposed.  I n  a d d i t i o n  
t o  i n - p l a n t  work, t h e  p l a n t s  are  sampling t h e  r e c e i v i n c  
s t r e a m s ,  

I t  was agreed ,  
. - -  - t h a t  addi t fona-1  -help -was= n e c e s s a r y  i n  -Dr. -Tucker 's  

_- A i r  p o l l u t i o n  r e d u c t i o n  has n o t  been  cons idered-by  the  
p l a n t s  t o  date  e x c e p t  a s  i n c i d e n t a l  p reven t ion  of pro-  
d u c t  con tamina t ion  d u r i n q  tank c a r  and drum loading 

Annis ton  a r e  p lanned  t o  r educe  p roduc t  contaminat ion 
(and a i r  emis s lons )  i n  c a r  l o a d i n g  o p e r a t i o n s .  i t  was 

- agreed  t h a t  a comprehensive s i r  -8ampllnC; and t e s t i n g  - 

proCram would be ve ry  expensive and is probably no t  
j u o t i l ' i c d  a t  t h i s  stage of the problem. 

b. &Ut- \ A  
- - w v m n e n t s  a t  . -- 

- 8 .  Environmenta l  Contaminat ion  by Customers: 

. Our In-splant problems a re  ve ry  amall v8. problems of 
dealing with env i ronmen ta l  con tamina t ion  by customers.  
In one a p p l i c a t i o n  a l o n e  (highway p a i n t s ) ,  one m i l l i o n  
Ibs /yearart  used. Through a b r a s l o n  and leaching  we 
can assume t h a t  nearly all of t h i s  Aroclor winds up i n  
the environment .  

Because  t h e  r a t e  of natural (b io -degrada t ion )  is very 
-' low o t h e r  d o g r a d a t i o n  munt d e s t r o y  PCD equa l  t o  the 
r o t e  of env i ronmen ta l  exposure i n  o r d e r  t o  avoid bui ld-up  
of con tamina t ion .  

A g e n e r a l  d i s c u s s i o n  was held on phi losophy of c o n t r o l l i n g  
s a l e s  o r  worklng w i t h  cus tomers  t o  p reven t  p o l l u t l o n  by PCB, 
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Act ion  Planned:  - 
Each member of t h e  group W i l l  submi t  t o  the o t h e r  members 
for c o n s i d e r a t i o n  possible l d e a s  and programs t o  h e l p  
accompl ish  the o v e r a l l  o b j e c t i v e s  set by t h e  Committee. 
Fol lowing  r e v i e w  of t h e  s u g g e s t i o n s ,  the Committee w i l l  
meet a e a l n  a t  a n  early d a t e  t o o b e  a r ranged  by thc Chalrman. 

: J U  
- 

P. B. Hodges 
Secretary 

_ -  

c 

MONS 030486 
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E. Y. Wheeler, Chairmen 

Case 1:19-cv-00483-RDB   Document 1-12   Filed 02/19/19   Page 2 of 14



CONTENTS 

l. O b j e c t i v e s  

2 .  P r o b a b i l i t y  of Success 

- 3 .  Recornmenda t l o n a  

4. Basis f o r  Recommendations 

5. General Background 

. 

Page 1 

Page 2 

Page 3-4 

Page  5-11 

Page 

. 
DSY 01+613 

Case 1:19-cv-00483-RDB   Document 1-12   Filed 02/19/19   Page 3 of 14



-1- 

A t  a meeting of bus1 ess  group d i r e c t o r s  of F u n c t i o n  
F l u i d s  and P l a s t l c l z  rs w i t h  Organ ic  D i v i s i o n  and Cor- 

t o  p r e p a r e  a resume of t h e  s i t u a t i o n  conce rn ing  t h e  e n v l r -  
onmental  c o n t a m i n a t i o n  th rough  t h e  manufac ture  and  use of 
? o l y c h l o r i n a t e d  biphenyls ( A r o c l o r s )  . 
p o r a t e  S t a f f  members, ) a n  "ad hoc" committee wa8 a p p o i n t e d  

I 

The o b j e c t i v e  of  t h e  commit tee  was t o  recommended 
a c t i o n $  t h a t  wlll: 

1. P r o t e c t  c o n t i n u e d  sales  and p r o f l t s  of 
Aroclors; 

2. Pe rmi t  c o n t i n u e d  development  of new u s e s  
and sales, a n d  

3. Protect  t h e  of t h e  Organic  D l v l s l o n  
and t h e  on a 6  members of t h e  
b u s i n e s s  coinmunl t y  r e c o g n i z i n g  their 
r e s p o n s i b i l i t i e s  t o  p r e v e n t  and/or con- 
t r o l  c o n t a m i n a t i o n  of t h e  global  ecosys tem.  

I - -  / 
. , 1 -  - .-e. I .  

I 
/ 

. 

. 
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. 

PRmABILITY OF SUCCESS 

The commit tee  b e l i e v e s  t h e r e  I s  l i t t l e  p r o b a b i l i t y  
t h a t  any a c t i o n  t h a t  can  be t a k e n  w i l l  p r e v e n t  t h e  growing 
i n c r i m i n a t i o n  of s p e c i f i c  p o l y c h l o r i n a t e d  b i p h e n y l s  ( t h e  
h i g h e r  c h 3 o r l n a t e d - - e . g .  A r o c l o r s  1254 and 1260) a s  n e a r l y  
g l o b a l  c n v i r o n m e n t a l  c o n t a m i n a n t s  l e a d i n g  t o  c o n t a m i n a t i o n  
of human food ( p a r t i c u l a r l y  f i s h ) ,  t h e  killing of some 
marine s p e c i e s  ( s h r i m p ) ,  a n d  t h e  p o s s i b l e  e x t l n c t l o n  of 
s e v e r a l  s p e c i e 8  o f  f i s h  e a t i n g  b i r d s .  

Secondly,  t h e  commit tee  b e l i e v e 8  t h a t  t h e r e  1s A- 
~ ~ r . 6 e d l L ~ C ~ ~ o n  t h a t  c a n  60 e f f e c t i v e l y  p o l i c e  t h e  
u s e s  of these  p r o d u c t s  a 8  t d  p reven t . f env l ronmen ta1  con-  

/1c +&) 

tamina ti on. did& C ' k p l c d f  * L. c 

must  be ~ n p , _ t h c - . m a n - u ~ c t - u r e  s a l e  and 
There are, 8 number of a c t i o n s  which  

u6e of t h e s e  p a r t i c u l a r  Aroclors a s  well 88  t o  p r o t e c t  
t h e  c o n t i n u e d  u s e  of other  members 

The u l t i m a t e  t h a t  c a n  be e x p e c t e d  
&&the. I o w e r ~ ~ ~ ~ h 1 0 r l n a t ~ ~ b ~ , p h e ~ , l s  
t e r p h e n y l s  i n  appl i<a.Llons amenable t o  s u c h  c o n t r o l  t h a t  
t h e r e  i s  p r a c t i c a l l y  zero losses  to t h e  envi ronment .  I n  
t h e  i n t e r i m  we would hope t o  e s t a b l i s h  by a p p r o p r i a t e  
r e s e a r c h  e f f ' o r t s  " t o l e r a n c e "  or s a f e  l e v e l s  f o r  p a r t i c u -  
l a r  A r o c l o r s  In t h e  envi ronment .  

DSY 01461S 
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-- RECOMMENDATIONS 
- - 

()/L'l, I n  view of legal and  moral c o n s l d e r a t l o n s ,  n o t i f y  
/ ' - a l l  A r o c l o r  1254 and 1260 customer6 of env i ronmen ta l  

contamination problem. + ~ d v \ ' r ; - f  C J J ~ ~ M C J I .  - - 
C o n s u l t  w i t h  s p p r o p r l s t e  f e d e r a l  agenclee' h e a d -  
q u a r t e r s  i n  Washington t o  d e t e r m i n e  c u r r e n t  s t a t u s  
of concern  and t o  Inform a p p r o p r i a t e  l n d l v l d u a l s  
t h e r e i n  of Monsan to ' s  r e s e a r c h  and c o n t r o l  e f f o r t s .  

3 , s  

4, # P e r s o n a l l y  c o n t a c t  a l l  governmenta l  and u n i v e r s i t y  
l a b o r a t o r i e s  w h i c h  have r e q u e s t e d  Aroclor samples  
and i n d i c a t e d  i n t e r e s t  in t h e  env i ronmen ta l  contam- 
I n a t i o n  problem. 

Monsanto p l a n t s  t o  e&d&e minimum. 

Determine e x t e n t  of a t m o s p h e r i c  lOS8e6 f rom Aro- 
clors f rom Annls ton  and WGK P l a n t s  and deve lop  
p l a n s  f o r  c o n t r o l .  

Analyze In Organic  D i v i s i o n  l a b o r a t o r i e s  ( o r  by  
c o n t r a c t )  s e l e c t e d  a p p r o p r i a t e  samples  frpm: 

z,H Reduce l o s s e s  of A r o c l o r s  1? l i q u i d  w a s t e s  
Goal 

5 .  

6 .  

a .  

b. 

Environment  of Annis ton  and 'WOK P l a n t s .  

Monsanto p r o d u c t 6  where conta-mjnation 1s 
possible. 

Agencies  and/or l a b o r a t o r f e s  a t t e m p t i n g  t o  
p i n p o i n t  s p e c i f i c  s o u r c e 6  of con tamina t ion .  

c .  

d. Customer p l a n t s '  envl ronments .  

e. Resea rch  e f f o r t s  i n v o l v e d  i n  b i o l o g i c a l  
studles--1.e .  s n l m a l ,  b i r d  and  fish t o x i c i t y  
6 t u d l e s  and b i o d e g r a d a t i o n  s t u d i e s .  

7. Expand a n a l y t i c a l .  capabllltles in conJunction 
w i t h  ltenis 5. and 6, above.  

DSW 914616 
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- REC OrJlll'lEND AT1 ONS ( Con t I nuec! ) 

8. A s s i g n  one i n d i v i d u a l  from the  d i v l s l m  f u l l - t i m e  
f o r  three t o  s i x  months t o  coordinate d l v l s l o n  
and Corporate S t a f f  depa r tmen t  e f f o r t s .  

9. Establish s p e c i a l  b u d g e t a r y  a c c o u n t  t o  a l l o w  
l m p l e m e n t a t l o n  of t h e s e  recommendat ions and  t h e  
c o n t i n u a t i o n  of t h e  t o x i c o l o g i c a l  r e s e a r c h  
e f f o r t  now underway 8nd c o n t i n u i n g  u n t i l  J u n e ,  

- - 

1971. 

I 

I 

. 

.- . 
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----- 

BASIS FOR RECOMMENDATIONS 

-1. N o t i f i c a t i o n  of A l l  Customers  
2 4 ,  1?69 t h e  San FranclRco C h r o n i c l e  

w i t h  Dr. Robert  Rlsebrough of t h e  U n i v e r s i t y  of 
C a l i f o r n i a .  The l a t t e r  had r e c e n t l y  p u b l i s h e d  i n  
Nature  t h e  f i n d i n g  of p o l y c h l o r i n a t e d  b i p h e n y l s  i n  
f i s h ,  birds and eggs i n  the  C a l i f o r n i a  c o a s t a l  area6.  

On March 3, 1969, t h e  F u n c t i o n a l  F l u i d s  group s e n t  
a l e t t e r  t o  t h e  31 maJor A r o c l o r  cus tomers  i n  t h e  
t r ans ro r rne r  and c a p a c l t o r  a p p l l c a t l o n s .  The l e t t e r  
i n c l u d e d  a copy of t h e  C h r o n l c l e  s t o r y  and a Mon- 
s a n t o  s t a t e m e n t  c o n c e r n i n g  t h e  - 6 l t u a t l o n .  This was 
i n t e n d e d  t o  announce t o  t h e s e  customers t h a t  t h e  
p o l y c h l o r i n a t e d  b i p h e n y l s  migh t  be i n  t r o u b l e  and 
ln lp l led  t h a t  the  cus tomers  shou ld  make every e f f o r t  
t o  p r e v e n t  loss of t h e s e  m a t e r i a l s  t o  t h e  environment .  
There has  been s u b s e q u e n t l y  some f o l l o w - u p  w i t h  a t  
l e a s t  General E l e c t r i c  and  West inghouse.  

s t o r y  f o l l o w i n g  an  i n t e r v i e w  

I t  ha6 been  r e c o g n i z e d  f rom t h e  b e g i n n i n g  t h a t  o t h e r  
f u n c t i o n a l  f l u i d  uses c o u l d  l e a d  t o  losses of t h e  
Aroclors . t o  l i q u i d  waste s t r e a m s  from the  customers1 
p l a n t s .  Losses  c o u l d  o c c u r  from s p i l l s ,  unusua l  
l e a k a g e  of l a r g e  volumes a n d  d a i l y  l O S S e 6  of s m a l l e r  
voluines. 

It  has  a l s o  been r e c o g n l z e d  t h a t  there  could  be 
vapor  lossee  but i t  ha6 been  f e l t  t h a t  t h e s e  were 
perhaps  of less s l g n l f l c a n c e  than  t h e  vapor  l o s s e s  
i n  p l a s t l c i z e r  a p p l l c a t i o n s .  The concern  f o r  vapor  
l o s s e s  rises from t h e  p u b l i s h e d  proposed  t h e o r y  t h a t  
even  m i n u t e  q u a n t l t l e s  of v a p o r s  a r e  e v e n t u a l l y  
t r a n s f e r r e d  t o  t he  w a t e r  envi ronment  and accumula ted  
t h e  r e l n .  

Another p o s s i b l e  6 o u r c e  of a i r  envi ronmenta l  con- 
t a m i n a t i o n  is t h e  e v e n t u a l  d e s t r u c t i o n  of m a t e r i a l s  
which have Aroclors in them. Of p a r t i c u l a r  e l g n l f l -  
cance  might be t h e  b u r n i n g  or p a r t i a l  i n c i n e r a t i o n  
of  w a s t e  or used p r o d u c t s  c o n t a i n i n g  t h e  Aroc lor8 .  
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BASIS FOR RECOMMENDATIONS (Con t inued)  

As t h e  a l a r m  c o n c e r c i n g  t h e  c o n t a m i n s t i o n  o f  t h e  
envi ronment  grows i t  Is  almost  c e r t a i n  t h a t  a 
number of o u r  c u s t o m e r s  or t h e i r  product6  w i l l  be 
i n c r l m l n a t e d .  The company c o u l d  be c o n s i d e r e d  
d e r e l i c t ,  m o r a l l y  If n o t  l g g a l l y ,  If it f a i l s  t o  
n o t l f y  a l l  c u s t o m e r s  of t h e  p o t e n t i a l  i m p l i c a t i o n .  

A c a 6 e  i n  p o i n t  i s  t h e  r e c e n t  d e t e r m i n a t i o n  (mid-  

pff; x r a t i v e  Milk P r o d u c e r s ,  I n c .  i n  B a l t i m o r e  was 
con tamina ted  w i t h  p o l y c h l o r i n a t e d  b i p h e n y l s .  The 
6 o u r c e  of t h e  PCB's was i s o l a t e d  t o  s i x  d a i r y  h e r d s  
i n  M a r t i n s b u r g ,  West V i r g i n i a .  I n v e s t i g a t i o n  by 
t h e  P r o d u c e r s  A s s o c i a t i o n  1 s  c o n t i n u i n g  b u t  t o  our 
knowledge t h e  s p e c i f i c  s o u r c e  of t h e  PCB ha8 n o t  
be en p i  n -poi  n t ed  . 

- 
t )  t h a t  m i l k  t o  be marke ted  by t h e  Maryland 

When t h e  A r o c l o r s  were i n d i t e d  a6 c a u s i n g  p o i s o n i n g  
i n  c a t t l e  i n  t he  mId-lg50'6,  c h l o r i n a t e d  naph tha -  
l e n e s  were e v e n t u a l l y  i d e n t i f i e d  a s  t h e  c a u s a t i v e  
a g e n t .  The n a p h t h a l e n e 6  were used  i n  g r e a s e s  or 
l u b r i c a n t s  for c a t t l e  feed machinery and had con-  
t amina ted  t h e  a n i m a l  f o o d .  (Members of t h e  Medical  
Department have  b e e n  t o l d  t h a t  t h e  Texas company 
"bought"  6,000 head of c a t t l e  a round  t h e  c o u n t r y  
a s  a r e s u l t  of t h i s  i n c i d e n t .  It  I 6  n o t  known 
whether o r  not t h e  s u p p l i e r s  of t h e  n a p h t h a l e n e s  
t o  Texaco were b r o u g h t  I n t o  t h e  s e t t l e m e n t )  Are 
o u r  customers s e l l l n g  g r e a s e  or l u b r i c a n t s  con- 
t a i n i n g  A r o c l o r s  t h a t  a r e  now r e s p o n s i b l e  f o r  
t h e  m i l k  c o n t a m i n a t i o n ?  

I n  t h e  p l a s t i c i z e r  u s e  a r e a ,  t h e  A r o c l o r s  mey be 
used  I n  rubber based  p a i n t s  o r  s u r f a c e  c o a t i n g s .  
The u s e s  f o r  these  s u r f a c e  c o a t i n g s  i n c l u d e  t h e  
i n t e r i o r  wal l s  of p o t a b l e  water supp ly  s t o r a g e  
t a n k s  I n  6ome communi t ies .  I n  Europe we have been  
t o l d  that  s i m i l a r  p o i n t s  a r e  wide ly  used f o r  s w i m -  
mlng pools. 
b i l i t y  of t h e  PCD's  i n  w a t e r ,  t h e r e  a r e  s e n t i m e n t s  
among t h e  European s c i e n t i s t s  ( and  our PCB competi- 
t i v e  m a n u f a c t u r e r s )  t h a t  s u c h  u6e8 may be Bources 

I n  s p i t e  of t he  low degree  of s o l u -  

of pol lu t i on. - .- . 
O t h e r  cus tomer  a p p l i c a t i o n s  o r  u s e s  which c o u l d  
be s u s p e c t  i n c l u d e  highway marking  paints ,a5+4any 
of t h e  oil and/or greas i i - l i i iF icant  app l l ce  tlonB, 

--..-_ ------ - &;r& - --/+e, 7 b 
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BASIS FOR RECOFIMENDATIONS - (Continued) 

2. C o n s u l t a t i o n  with C e d e r a l  AEenclee 

I n  August of 1968 when t h e  c u r r e n t  e f f o r t  r e l a t e d  
t o  t h i s  problem got underway, t h e  e c i e n t i s t e  a t  t h e  
U. S. Department of I n t e r i o r ,  F i s h  a n d  Wlldllfe Lab- 
o r a t o r i e s  a t  P a t u r e n t , X a r y l a n d  w e r e  v i s i t e d .  In 
t h e  s l x  t o  t w e l v e  months t h a t  t h e  l a b o r a t o r y  had 
been l o o k i n g  f o r  PCB r e s i d u e s ,  t h e y  had i d e n t i f l e d  
s u c h  compounds in dead e a g l e s  a s  w e l l  a8 mar ine  
b i r d s .  A t  t h a t  t ime t h e y  d l d  n o t  r e p o r t  p o s i t i v e  
f i n d i n g 6  i n  f l s h ,  s h e l l  f l s h  o r  o t h e r  marine 
organisms.  We know t h a t  t h e i r  e f f o r t s  have been  
c o n t i n u i n g  a t  a n  acce lera ted  r a t e  b u t  t h e  l a b o r -  
a t o r y  ha6 n o t  been  r e v i s i t e d  t o  l e a r n  of c u r r e n t  
developments.  

The U. S. Food and Drug A d m i n i s t r a t i o n  i n  Washington 
c a l l e d  Dr. K e l l y  i n  J u n e  t o  r e p o r t  t h a t  t h e  S t a t e  of 
Georgia  had found PCB's i n  milk (we had i n  A p r i l  
s u p p l i e d  samples  of our Aroclors t o  t h e  Georgia  
S t a t e  Department of A g r i c u l t u r e  L a b o r a t o r l e s  I n  
A t l a n t a ) .  

The a n a l y s e s  of milk f rom t h e  Maryland co-op 
mentioned i n  1. above  were performed by a n  FDA 
l a b o r a  t o r y  . 
On, F r i d a y ,  September  26, we were asked t o  s e n d  
samples  t o  t h e  A t l a n t a  T o x i c o l o g i c a l  Branch  of 
t h e  FDA end t o  t h e  Res idue  Chemical Branch  D i v i -  
s i o n  of P e s t i c i d e s ,  FDA i n  Washington. The s t a t e d  
ree6on f o r  t h e  r e q u e s t  was f o r  these l a b o r a t o r i e s  
t o  d e t e r m i n e  t h e  " a c u t e  t o x i c i t y "  of A r o c l o r e  
1254 and 1260. 

I n  t h e  p a s t  y e a r  we have  had r e q u e s t  f o r  s a m p l e s  
from f i v e  or e l x  of t h e  r e g i o n a l  l a b o r a t o r i e s  of 
t h e  F e d e r a l  Water P o l l u t i o n  C o n t r o l  A d m i n i s t r a t i o n - -  
an agency within t h e  U. S. Department of I n t e r i o r .  
We have n o t  had a n  o p p o r t u n i t y  t o  fo l low-up w i t h  
these l a b o r a t o r i e s  a s  t o  t h e i r  i n t e r e s t  o r  c o n c e r n .  

I n  Aueuet a l a b o r a t o r y  of t h e  Bureau of Commercial 
Fisher ies ,  Department  of I n t e r t o r ,  a t  P e n s a c o l a ,  
F l o r i d a ,  r e p o r t e d  f i n d i n g  PCB's i n  t h e  r i v e r  below 
our  P e n s a c o l a  P l a n t .  S u b s e q u e n t l y ,  t h e  repor ted  

baby shr imp i n  18 daye. T h e r e  h a s  been  n o  follow- 
up by St. Louis based p e r s o n n e l  since our Pensacola 
P l a n t  d l e c o n t i n u e d  t h e  uee of Pydrau l  AC. 

t h a t  5 p a r t s  per b i l l i o n  of Aroclor 125 t k i l l e d  

. .  
- 
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EASXS FOR RECOMMENDATIONS (Contfnued)  

Appropriate l n d l v l d u a l s  I n  the p a r e n t  f e d e r a l  
a g e n c i e s  should be v i s i t e d  t o  d e t e r m i n e  t h e i r  
c u r r e n t  a c t i v i t i e s  and conce rn  and, s e c o n d l y  t o  
make t h e s e  a g e n c i e s  aware of Monsanto ' s  i n t e r e s t ,  
r e e e a r c h  and  c o n t r o l  e f f o r t s .  

3.  Contac t  w i t h  o t h e r  Governmental  and U n i v e r s i t y  
LeboraTTFi e s 

I n  a d d i t i o n  t o  t h e  above ,  Monsanto h a s  p rov ided  sam- 
p les  cf t h e  A r o c l o r s  t o  30 o r  40  o t h e r  governmenta l  
and u n i v e r s i t y  l a b o r a t o r i e s  or s c i e n t i s t s .  It 
would be p r u d e n t  a n d  a p p r o p r i a t e  for someone from 
Monsanto t o  p e r s o n a l l y  follow-up t h e  s u p p l y i n g  of 
t h e  samples  and d e t e r m i n e  t h e  s t a t u s  of t h e  e f f o r t s  
of t h c a c  g r o u p s .  For example,  t h e  S t a t e  Department 
of A g r i c u l t u r e  L a b o r a t o r y  in H a r t f o r d ,  C o n n e c t i c u t  
r e p o r t e d  i n  July t h a t  they haa found PCB In f i s h  
off t h e  c o a s t  of C o n n e c t i c u t .  This led t o  two 
a r t i c l e s  in t h e  H a r t f o r d  Times and 8 f i v e  minute  
r a d i o  program th rough  a s y n d i c a t e d  o u t l e t  of 108 
r a d i o  s t a t i o n s .  

, 

4.  -- Losses from Monsanto P l a n t s  

E f f o r t s  t o  r e d u c e  t h e  losses of A r o c l o r s  i n  l 1 Q u l d  
was te s  from t h e  Annis ton  and WGK P l a n t s  a r e  com- 
p l e t e d  o r  underway. It l a  l m p o s s l b l e  t o  e s t a b l i s h  
a limit a s  t o  what can  be d i s c h a r g e d  l l ~ a f e l y " .  
I n v e s t i g a t i o n  ha6 shown t h a t  the w a t e r s  i n  r e c e i v -  
i n g  streams below t h e  Ancis ton  P l a n t  c o n t a i n  sig- 
n i f i c a n t  ( p a r t s  per m i l l i o n )  c o n c e n t r a t i o n s  of 
PCB. More omlnouR p e r h a p s  1s the f a c t  t h a t  s e d i -  
ment i n  t he  bottom of t h e s e  s t r e a m s  miles below 
o u r  p l a n t s  may c o n t a i n  up t o  2% Aroc lo r .  

To p r e p a r e  f o r  t h e  e v e n t u a l  p u b l i c a t i o n  i n  t h e  
p r e s s  of the d i s c h a r g e  of PCBIs in Alabama and t o  
t h e  M i s s i s s i p p i  R i v e r ,  a s i g n i f i c a n t  e f fo r t  must 
be made t o  d e t e r m i n e  t h e  p r e s e n t  levels of contaml-  
nation and  more i m p o r t a n t l y ,  de t e rmine  the l e v e l s  
pf- con tkmi n-a t i  on a s 'I c 1 ean  up " =GTErJ b-653i- t o  an  e*faii-*- ---- .-.__I_.-.- .-------. ----- - 
The i n c i d e n t  a t  t h e  Monsanto P l a n t  a t  Penaaco la  
I n d i c a t e s  t h a t  811 Monsanto P l a n t s  u s i n g  Aroc lo re  
s h o u l d  be made aware of t h e  p o t e n t i a l  p roblem and 
e f f o r t s  made t o  e l i m i n a t e  any losses. The sig- 
n i f i c a n c e  of "any l o e s e s "  may be r e l a t e d  t o  the  
one t o  three g a l l o n s  p e r  day which was b e i n g  
lost a t  t,he Peneaco le  P l a n t .  

---- 

DSY 014621 
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Hopefu l ly  r e s e a r c h  e f f o r t s  w i l l  I n d i c a t e  t h a t  a 
''8afe l eve l "  of losses would be h i g h e r  I n  f r e s h  
water s t r e a m s  n o t  a d j a c e n t  t o  c o a s t a l  e s t u a r i e s .  
A t  che p r e s e n t  tlme we know of no c l a i m s  t h a t  t h e  
PCBls a r e  " d e s t r o y i n g "  f i s h .  

Atmospheric  Losses - a t  Annls ton  and  WGK 5* - 
The d e t e r r n i n a t l o n  of a tmosphe r i c  losses for OUT 
A r o c l o r  manufac tu r ing  p l a n t s  will be more t e d i o u s  
and t i m e  consuming t h a n  In the  ca8e of l i q u i d  
w a s t e s .  We will n e v e r  be p r e p a r e d  t o  d i s c u s s  
i n t e l l i g e n t l y  p o t e n t i a l  problems of o u r  custorriers 
where t h e r e  may be a tmosphe r i c  l o s s e s  u n t i l  we 
have eome d a t a  on Our.own p l a n t s .  T h i s  i s  p a r t i -  
c u l a r l y  t r u e  i f  we e v e r  e x p e c t  to recommend t o  o u r  
cus tomers  measures for c o n t r o l  of  atmospheric 
1 o s s e s  

6, A n a l y t i c a l  C a p a b i l i t i e s  ( a .  t h r o u g h  e. I n c l u s i v e )  

I n  eac;i of the recommendations 2. t h r o u g h  5. above ,  
t h e r e  i s  t h e  i m p l i c a t i o n  t h a t  Monsanto '6  bes t  l n t e r -  
e s t  c o u l d  be s e r v e d  by a p p r o p r l e t e  s ampl ing  and  
a n a l y s i s .  I n  c o n n e c t i o n  w i t h  any of t h e  governmenta l  
and o t h e r  l a b o r a t o r i e s ,  we m u s t  a c c e p t  t h e i r  r e p o r t e d  
a n a l y t i c a l  r e s u l t s  o r  I n  s p e c i f i c  i n s t a n c e s  o f f e r  to 
r u n  d u p l i c a t e  a n a l y s e s  t o  c o n f i r m  for o u r s e l v e s  t h e  
v a l i d i t y  of t h e  r e p o r t e d  r e s u l t s .  

he comml t e e  a g r e e s  t h a t  t o  p e r f o r m . 8 n a l y e e s  t h a t  
Jould c & r m  of t h e  r e p o r t e d  f i n d i n g s  repre-  
s e n t 6  a n  u n r e a s o n a b l e  c o s t  i n  terms of p e r s o n n e l  
and f a c i l i t i e s .  A t  t h e  same time t h c r e . a p p e a r 6  t o  
be  no a l t e r n a t i v e  t o  t h e  a c c e p t a n c e  i n  t h e  l a s t  
t h r e e  months t h a t  c o n f i r m a t l o n  a n e l y o i e  in e e l e c t c d  
c a s e s  s h o u l d  b e  done. This h a s  l e d  t o  a n  accumula t ion  
of a b a c k l o g  of samples  which  need a t t e n t i o n .  
i n  a n a l y s i s  are  o c c u r r i n g  because  of s h i f t i n g  p r l -  
o r l t i e s  for samples  a8 they are  r e c e i v e d  or  as  t hey  
have been  r e t a i n e d .  

D e l a y s  - 

A case i n  p o i n t  is t h e  d e l a y  i n  a n a l y z i n g  t h i r t e e n  
samples  from t h e  I n o r e a n i c  D i v i s i o n .  Samples were 
s u b m i t t e d  f o l l o w l n g  t h e  f i n d i n g  t h a t  f i v e  of f i v e  
commerc ia l ly  a v a i l a b l e  e l e c t r i c  d i shwash ing  com- 
pound6 a n a l y z e d  showed t h e  p r e s e n c e  of PCBIs .  The 
I n o r g a n i c  DlVlslOn can  n o t  e x o n e r a t e  the p r o d u c t s  
i t  sells t o  t h e  d e t e r g e n t  m a n u f a c t u r e r 8  until i t  

s u p p l i e d  m a t e r i a l s  a r e  con tamina ted .  I n  the mean- 
time I n o r g a n i c  D i v i s i o n  Q u a l i t y  . C o n t r o l  has 

' ha8 some d a t e  showing whether  or n o t  Monsanto 
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e u g g e s t e d  t o  I t s  D i v i s i o n  E n g i n e e r l n g  that future 
d e s i g n s  f o r  making d e t e r g e n t  components l n s g r e  t h a t  
t h e  use  of Aroclors will n o t  p e r m i t  con tamina t ion .  
Secondly ,  i t  is obvlous  t h a t  the M v l s l o n  cannot  
approach  i t s  d e t e r g e n t  m a n u f a c t u r i n g  cus tomers  
a b o u t  t h e i r  p o t e n t i a l  p roblem u n t i l  t h e  above d a t a  
i n d i c a t e  that "our  own s k i r t s  are clean". 

- 

T h i s  week it; was a g r e e d  t h a t  milk and water s a m p l e s  
from t h e  Maryland co-op i n  B a l t i m o r e  s h o u l d  t ake  
precedence over other samples which had been 
echedu led .  

I n  summary, t h e  commit tee  b e l i e v e s  t h e r e  will be 
a growing number of samples  from t h e  fol ' lowlng:  

a .  Environment of Ann l s ton  and WOK P l e n t s .  
b. Monsanto p r o d u c t s  where c o n t a m i n a t i o n  is 

p o s s i b l e .  
c .  Agencies  and/or l a b o r a t o r i e s  a t t e m p t i n g  

t o  p i n - p o i n t  s p e c i f i c  s o u r c e s  of contam- 
ins t l o n .  

d .  Customer p l a n t s '  envi ronment .  
e .  Research  e f f o r t s  i n v o l v e d  i n  b i o l o g i c a l  

s tudies-- i .e .  a n i m a l ,  b i r d  and f i s h  tox -  
i c i t y  s t u d i e s  and b i o d e g r a d a t i o n  s t u d i e s .  

7. Expans ion  ----- of A m t i c a l  C a p a b i l i t i e s  

The recommendation t o  expand t h e  a n a l y t i c a l  cepa-  
b i l l t i e s  is a n e c e s s i t y  i n  v iew of the p r e c e d i n g  
recomrnenda t i o n s .  

8. Asslcnment of Ful l -Time E f f o r t  - 
Up t o  t h i s  t ime  t h e  c o o r d i n a t i o n  of t h e  D i v i s i o n  
e f f o r t  h a s  been p r i n c i p a l l y  t h e  r e s p o n s i b i l i t y  of 
W. R. Richa rd  and E. P. Wheeler  w i t h  s u p p o r t  from 
R. E. K e l l e r  and C u m m l n g  Pa ton .  Each of t h e s e  
i n d i v l d u a l s  has o t h e r  responsibilities t o  the 
e x t e n t  t h a t ,  a l t h o u g h  ' t h e  A r o c l o r  problem may have 
becn a predominant  i s s u e ,  o t h e r  areas  of i n t e r e s t  
c o u l d  n o t  be s l i g h t e d .  

The commit tee  b e l i e v e s  t h a t  thi problem I s  of 
s u f f i c i e n t  s e r i o u s n e s s  t o  w a r r a n t  t h e  f u l l  concen- 
tration of a t  least one i n d i v i d u a l  f o r  the next 
t h r e e  t o  s i x  months. Those who have been  invo lved  
up t o  t h i s  p o i n t  wou ld  o b v i o u s l y  contlnue i n  t h c i r  

. _ . .  
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4TION -- (Con t ln  e a  

s u p p o r t i n g  e f f o r t s  where t h e  i n d l v l d u a l ~ s  background 
or e x p e r t i s e  would make i t  a p p r o p r i a t e .  For exeniple 
I n  c o n n e c t i o n  w i t h  t h e  f o l l o w - u p  w i t h  t h e  f e d e r a l  
a g e n c i e s  i n  washington ,  Dr ._Ke l ly  would e x p e c t  t o  
be p r e s e n t  for any c o n t a c t  w i t h  USFDA o f f i c i a l s .  

O t h e r  members of t h e  Medica l  Department wou ld  be 
made a v a i l a b l e  for C o n t a c t s  w i t h  the p o l l u t i o n  
c o n t r o l  a g c n c l e s  o r  t h o s e  l a b o r a t o r i e s  or  u n l v e r -  
s i t i e s  where t o x i c i t y  a p p e a r s  t o  be of l n t e r e s t  
o r  concern .  

- -  

C e r t a i n l y  D r .  K e l l e r  and S c o t t  Tucker  s h o u l d  
accompany anyone making v i a i t s  where t h e  s p e c l f l c  
q u e s t i o n  of a n a l y t i c a l  t e c h n i q u e 6  wa8 t o  be 
d i s c u s s e d ,  

T h i s  s t i l l  l e a v e s  B number of man months t o  be  de- 
v o t e d  t o  t h e  oLher l a b O r a t O r l e 6  or a g e n c i e s  Which 
have up t o  t h i s  p o l n t  n o t  made t h e i r  s p e c i f i c  
i n t e r e s t  known. 

E q u a l l y  if n o t  more i m p o r t a n t  1 6  t h e  e f f o r t  which 
must; be made r e l a t i n g  t o  t h e  c o n t a c t s  w l t h  c u s t o -  
m e r ~ .  The commit tee  does n o t  b e l i e v e  t h a t  t h i s  can 
be handled  by d i s t r i c t  marke t ing  r e p r e s e n t a t i v e s  
w i t h o u t  s u p p l y i n g  such  "local" i n d i v i d u a l s  w i t h  a 
comple te  background of t h e  problem, 

B u d R e t a g  C o n s i d e r a t i o n s  

The commit tee  r e c o g n i z e s  t h e  r e s t r i c t i o n s  p l a c e d  on 
t h o s e  c u r r e n t l y  i n v o l v e d  by mandates  t o  o p e r a t e  
w i t h i n  normal  o r  proposed reduced budgets. It 
should be c lear ,  however, t h a t  the p r o d u c t  groups, 
t h e  D l v l s l o n  and t h e  C o r p o r a t i o n  a r e  f a c e d  w i t h  
an e x t r a o r d i n a r y  s l t u a t l o n .  TheFe can not be too 
much emphasie  g i v e n  t o  t h e  t h r e a t  of c u r t a i l m e n t  
or o u t r i g h t  d i s c o n t i n u a n c e  of the manufac ture  and 
sa les  or th ie  v e r y  p r o f i t a b l e  ser ies  of compounds. 
If the p r o d u c t e ,  t h e  DlVlSiOn and t h e  C o r p o r a t i o n  
a r e  t o  b e  a d e q u a t e l y  p r o t e c t e d ,  a d e q u a t e  f u n d 3  . is n e c e e s a r y .  -.- -. - .* 
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P CB ?RBSE"ATIOW 

I. XNTROWCTION: 

Uo we hero t o d y  to aoqusint you wlth t h e  PcB (Axwelor) 
pollution problom and t o  Becure rour guidance ud appmvrl 
on a raooamondad plan of action. 

_ -  

Thlr I D  a 8 W i O W  mattor, not only froa tho pollutlon vhwpoint, 

- ~ - but a180 beoaure of the $22 R rsorldwlde curtomar bU8lne66 - 

involved ~ l t h  rerultmt g-$8 profitr of $10 R urd A net 

invertarnt o f  wproxiuutely $9 R. 
bo pODDIbl0 adverre legal and puhllc  mlatiom pmblma leve led  

agrirut #onranto. 

In addition, thoro oould 

CIOHS 058730 
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PCB AOENDA REVIEW 

I. 

I1 . 

111. 

N. 

V. 

VI. 

V I 1  

1NTROI"ION 

THE PROBLBI 

- D B V E L O P m S  WCRIMINATINO PCB'B 

- coI3ptEIcITY OF IDBHTIPXCATION . 
- _ -  

- NATURE OF 

- SGRIOUSNESS 

L A W  DEPARTMENT VISUPOSNT AND RECOmDATIONS 

EFFECT ON MONSAHTO AND ALTERNATIVES 

FUNCTIONAL FLUID BUSINESS ORCUP DISCUSSION 

- iJlJmKmS, USES 

- SOURCES OF POLLUTION 

PLASTICIZER BUSINESS OROUP DISCU3310N 

- - )(ARKErs, USES - - SOURCES OF POLLIR'ION 

IWOUMISNDED ACTION PLAN 
Suw13ARy 

, , . . ., . . . . 
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the Organic b.ivi8lon urd the Medical By w 4  of lntmductlon, 

Department ha8 been actively engaged ror the last 18 monthr 

i n  developing fact8 and knowledge dll th la  subject by personal 

V l O l t O  to U d Y O r 6 % t i O 8  urd I n d w t r l a l  t e a t  l.bO~tOX'IeB, other 
worldwide proUucera, and other industrial collaboratorr, as 

well a8 keepin(: abreaat of all literature and nrm ~ O U T C C ~  

on the subject a8 well a8 funding a t o ~ c o l o g l c a l  urd analytical. 

t e a t  program i n  e%ceaa of 
_ -  - 

H. Ue ortablirhed .n Ad Hoc 

CollMittee or both Bufneaa aroupo and Xedloal which reoently 

issued a rbport 0 mtoh of whloh all be dfscussed today. We 

have learned a l o t ,  but there f r  much yot to learn as you w i l l  

hear. 

Whst are PCB'r? 

h o r n  to u a  am Aroclorr. The next mllde wlll quickly re- 

faucllla.+ize ~ o u  with Aroclor buainelra. 

The7 are po~ahlorinated biphenyl8 - better 
_ _  

- .  1 

c 

WOkS 058732 

--. c ..... -..-. - -... - .. . 
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POuNrs/?mm 

QROSS PROFITBEAR 

OROSS INVE3TMENT 
ROI 

WDRLDUIDE y/I 

WONSANTV PRODUCPION 

- - 

OTHER PRODUCERS: 

MONSANN WORLDWIDE AROCLOR BUSINESS 

CATIONS : 

104 R (70 an' M C t i O I U l  Fluid8 
34 R i n  ~ l a s t i c i z e r s )  _ -  

$22 fl 

$10.0 R ( 7.5 R i n  Rtnctional 

413 R 
10.5P 

6 8  

( 16 R i n  Punotlonsl Pluide  t 6 R i n  ~1ae t i c i cers )  

. t 2.5 R i n  Plastlclzers) 

($8.8 H net Investment) 

USA (2  glmt8,  A d s t o n ,  Alabama 
Sauget, Illinois) 

_ _  tM (Newport) 

JAPAN (YoWcalcN) ' 

War, Prodelec, Caffaro, Fl ick,  
Xanegahuahi, mb seversl Eaetexn 
Wrropean producer8 (dl ax-USA) 

w+f  & i K  

RONS 058733 

5 
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THE AROCWR PRODUCT LINE 

- .  . .- 

CHMICAL NAME TRADE N M E  

H O I ? O C ~ R O B I P H E N Y L  AROCLOR 1221 

DICHLOROBIPHwYt ARO-R 1232 

TIU cHIx)ROBIPHD4YL AROCWR 1242 

TENMCJGOROBIPHBWL AROcLxlR 1248 

P~ACHLOROBIPHh4YL AROQxlR 1254 

HEXACHLOROBIPHENYt AROCLOR I260 

H E P T A C U R O B I P H ~  AROCLOR 1262 

O C T A ~ R O B I ~ ~  AROCIOR 1268 

DECACHLOROBIPH~ AROCLOR 1270 

TERPHlNYId - SANZOUAX 

CHLURINATED TgRPHBM( AROCLOR 5460 

NATURE OF HATERIAL 

THIN LIQUID 

- 

OILY LIQUID 

HIWYY MOLASSES 

THICK TAR 

4 
SOLID 

1 
SOLID 

S. 

, .  . .  . *.. . 
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There m e  theoretically 210 different ZBO~AUIVJ of  chlorinated 

biphenyl8 

Eknsanto entered the Aroclor market in 1930 by acquiring 

Swan Chenrlcal Ooqpanp. 

of Anniston, Alabama t o  Qemral Electric i n  193. 

The firat load of Aroclor went out 

Slnce then, 

recently found pol lut ion prC?blerM rhrich Elmer Uheeler a11 

l l o W  d i 8 C U 8 8 .  

If, The Pmblem (Wheeler) --.s%attached Append= A 

111. taw Department Viewpoint urd Recoramrndations (French) 
- 

JX. Effect on Monrrnto md Our Alternative Cour_rer of Action 
- A8 dl8cua8ed, Ar~clors 1254 and 1260 0- the 5 and 6 C 1  . 

rlnged blphenylr a m  the onea most reriously involved i n  the 

Pollution p r o b l e a  

lnvolvod a B  ahownr 

Both Plaatlcizer8 and Flulds Oroup8-are 

- 
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FUlIDS 

AROCWR 1254 1.45 

AROCWR 1260 & A&VB 3.7 
5.15 

PL~STXCIZBRS mu 

1.7 5.4 
5.4 6.85 

7.1 12.25 

i 

S 
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I 

We conridered 4 sltcrnatlve cowres of aotlon: 

(Slide) 

Alternative 1: 

a i e g a l ,  moral,& owstomer 

pollcy viemolnt. 

lb nothing ua8 oonsldered Macoeptable rrpm 
p u b 3 i d  r e l a t iom b coupmy 

-8 I 6  d 8 0  the  qulake8t route fo being 

forced out O f  b U d l n ~ 6 8 .  

Alternative 2: 00 out of t o t a l  Aroclor businerr WM oonsldcred 

unacceptable fm a Mvlslonal viewpoint, but fm a Corporate 

viewpoint be necessary. 7. 
All ArPclor product8 aro not rerlous pollutant6 - marrg degrab; 

there 18 too much-uu6tomer/ssrket need 8nd relf l8hlp too aruch 

Mon8mto proflt  t o  go out. 

of f  of Axwclor net Investment of $7 fl (10#/8hart) or if biphenyl 

lncluded $0.8 R (12//7rhare) . 
oontlnulng cort of ut$ l i t l e r ,  md back-up capital md serious 

raMpower-Q ~wourctr reallocation at Armiston. 

To go out would re@11rs a mlte 

Xn addition, inventory dirpcait ion,  

AlternatlveA: 00 aut  of Al-oclor 1254 md 1260. "hi8 was 

rcrlouelp considered and may eventually OCOUT by our aotions 

and oustomer aotione, neVWthele88, we tee1 that 88gment8 of 

thlr bu81ne66 are deiemible  or are so aconfineda in utla t h a t  
rpeeif ic  plan8 of r c t l o n  mre called for t u 8  portion. Our reasons  

for tllrainating Mi8 alternative will become clearer an we o u t l l n e  

our action plancl. 

. .  . . .  . ._ - . 
HONS 0 5 8 7 3 7  
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ALTmATrVE COURSES OF ACTION 

1. DO HOTWINO - JUST W C P  To IgqISLATION ANI) 

2. 

3. 
4. DBVEWP SPECIFIC ACPION PLANS "TAzu)RED" To 

-ION. 

QQ OUT OF loTU AROCLOR BUSINESS. 

00 OUT OF AROCLOR 1251) ruJD 1- PRODUCTION 

_ = -  

*EACH Busmss 0Rovp AND EACH c u m -  
SXTUATION 10 "&W UP" THE MESS. 

1 
I 
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Alternative 4: 
Businear Qroup and each curtcimer/taarket rltuatlon, - was the 

alternative relacteb at this point of time and bared on our 

knowledge f r o m  a M v i r l o ~  viewpoint a8 making Iconsanto act 

An the mat porltlve, rerponalble w a y  to ooolety md our 

curtomerr, as well a8 our interests .  

Davtlop rptc i f io  action p1anr.trilored to tach 

I .- 
However, because of the mgnltude and 

problem and i t r  tota l  lllp>llcatlon8 for 
m&%4~n -fv th 6 m a t  be -a. 

- 

V. Aulctional Fluids Businerr Qmup Macursion: 
-_ 

f i C l O r 8  are used widely I n  3 of our 4 market area8 i n  .the 

Fluid6 Group: 

. 

.. - . -  
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1242 4.1 1.1 
1248 1.2 1.0 

I 0.1 1254 . _. 
~ 

1260h Above 0.6 - 
5.9 2.2 

36 - 
0.8 

3.5 
40.3 

. 

TOTAL 

41.2 

2.2 

0.9 

4.1 

48.4 

- 

- 

S 
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SOURCES OF FLUID3 POLLUTION 

_ -  APPLICATION 

INDUSTRIAL F L U I S  

DIELECTRICS 

HBAT TRANSFER 
PRODUCING PLANTS 

INTBJSITY OF POUUTION 

OREATEST (DIRECT) 

(IHDIR8CT CONTAINED) 

(INDDWCT CONTAINED) 

(Dmm) 
1 

LEAST 

-.. . 

S 
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AREA OF APPLXCATION 

Induetrial Auld8 

- 
Transfomer 

Cap ac it0 ro 

KUIm CUSTOMW ALTERNATIVE3 

PRODUCT OF CHOICE CUSTOMER oPTxoNs 
vdraul 312/F-9/ 
A-200/Pho8phate Est$rB/ without ~8~ but Pydraul 
Uat er  Olyool 

Cuatamer could get along 

ha8 noma porlut on problems. 
Phorrphate eater route ok 
at prercnt 

312 f'.VOmd. 0 Olyco1 4 

Air7oil/~olor/oas Could drop Aroclor at  
sacrifice o f  rafety, cost 
or 81ze of equipment or 
noise level.  

AtPclora 

Heat Tranrfer Tbenainol 

NO * ime dint  e r ep lnceme n t 
ave lable .  Longer tenn - 
oil at expense of s i ze  
and coot  of efficiency - 
and redtulgn of equipment. 

No option for FR liquid 
market. Other 8ybtUm 
po88ibillty. 

Li u l d  8y8tema favored. 6 8  ~d -5 increasing 
rapidly in u8e. O i l  also 
a pollution problem. 

- 

nons Q 5 8 7 I 2  

5 .. 
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4- 
Customer h o i c e s . &  Alternatives b Penaltien: 
Summarlzlng, bow or our ctrrtombrb h r v t  no l m t d i a t e  alternative, 

some oould cbangc only at 6acrlflccr of ratcty, or coat or 

vucloub t e c h n l m l  factom. 

could the cwtomtr W e  &n Immediate converslon, 

Only An the Xndustrlal f l c l d  

c 

MOMS 058743 

.. 
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1. 

2. 

FLUIDS BUSINESS THREATENED 

(1970 BUWFT) 

pmxm - 
Confined to ~-1254/ 
-0 only, 

Spreads e0 .A01242 .nd 
1248 

Then t o :  
0 )  Heat Trurrfer 

-SALES 

$ 3.0 R 

4.b R 

4 8.0R 

$ 1.0 R 
m 

* 

- 

. .. 

_ -  OROSS PROFIT 

41.36 R 
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. .. . .. . . 

. C O K l C ! E S :  DiSTIXCTIOSS F X K  F.?. 
I. Urge  number of direct C.S. customers - 570. 
2. Customers arr small: 23 a r e c t  customers - 47% A-125%/1260 

8&lc8. 

3. 50% Uome8tic A-1254/1260 Bales through distributors - 
t i l f f icult  t o  police. 

ROUS 058?46  
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i 

1CARK2TS . 

Carbonless Carboa Paper 

Sot M e X t  Adherrives 

swimmi;ag Pool Punts 

Protcct lve Coatings 
_ -  

Sacslants 

/7 

2 s -  
8.b R lb. . 

5.7 R Ib. 
1.7 lb. 

5*3 x lb* 
1.5 I La* 

3.Q w lb. 

2.i: a lb. 

5.0 8 lb. 
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. .  
i 

. .  
POSSIBLE CONTWDIATION SOURCES 

I PLAsTICfZBRs 1. 
IS 

A-1254 
/1260 
USSD? - APPLICATION 

.Marina Pllnts  
Water tank - t l inirya 
swiapadng Pool 
.-Print8 * 

l4AmaT 

Coating8 Leaching Yes 

Coating8 

Carbonlea8 
Cmbon Paper 
w a x  
Modification 

W o l o n  
Adhesive8 

Vaporltatlon :io 

Vaporization Ye2 

Contact with product Yes 
vlapacksging. fn- 
cineration. 
Contaat d t h  pmduct No 
viapaclegLng: In- 
cineration. 
Inng-tmrm leaching See 

'I) 

Eot Melt . 

Adhe8iVeS . 

Automtiv. 
Oxaatructlon 
j a ln t  realant8 

, ,  . . . . . . . -, . 
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PLASTICIZER BUSXNLSS THREATMED , 

P.?oDLZ 

1. Confined to 
A-1254/1260 
t y w  only, 

2. S2r.sa;a t o  &I1 . $2.0 
chlo rlnat cd 
b-iphmyls. 
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RECOMMENDED ACTION PLAN 

THE JOINT ACTION PLAN DBVUPED BY l?iE FUNCTIONAL FLUIDS 
AND PLASTICfZER BUSINESS ORDUPS, AND THE MEDICAL AND LAM 
D g P " T S  IS AS H)LLOWSr 

1. 

2. 

3. 
4. 

5. 

6. 

- -- 

Appoint a ?roJect t3ansger - rerpOnblble for the 
overall asnsgam*nt of t h e  Aroclor mllut ion  
problem. 
irPa warberm of oaoh Bulnerr O x w p  plur Medical, 
Law, Bgineer ing and Wmur8oturing. 

Ha-would be u r i r t e d  by 8 hrk Rrce 

Notify ill Aroolor owtamer8 o f  PCB pmblem and 
relabel contalncrr - within 60 d y r .  
Clam q~ Xonranto plantr* cfflucntr ulthin 12 amnthr. 

Develop and imlerent  new packaging rprtcras for 
h o l o r  1254/1260 - witwn 6 Paonthr. 

Eduoate outomerr on need ror clean-up at t h e l r  
plant6 - rdthfn 4 monthr. 

Intmduct t o  markat, rrphcawnt produatm for 
h o l o r  1251)/1260. - beginning 1/1/70 (Fluidr) 
4/mO ( Plast ic i tem)  . 

. 
- ~ - 

nous OS8750  

S 
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7. 

8. 

9. 

10. 

11. 

12. 

REOMMBNDED ACPSON PLAN 

Continue and expand biodrgratation teat pmgrsm with 
Aroalor srrlar, p.rt ioulrrlj  1242, 1240 am3 1254. 

Continue toxlco1ogic.l t e a t  pmpmr. 

- 

Accelerate prcrcnt malftlc81 feUt program. 

Dtterminc f ear lb l l l ty  and cort of climinatlng 5/6 
Clp in Aroclom 1242 a W  1248. (3/70) 

- - 

Study Incineration producta. (WO) 

Develop bualntar plan to offer: 

Wnrrnto Fluid R8chmatfon utd Recovery 
with Bnvlm Qlem [4/70). (Reolamatlon 
already u n d e r w q  8t Flndett.) 

S 
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VHAT COULD WE lQtPECT PRW THlS PROORAM? 

lhrpugh th1.S rctlon promam, Wonseato would expect to: 

1. 

_ -  

2. 

3. 

4. 

Retain or convert B good portion of our bucrinerr and p ~ w i t f ~ :  

oowyB#r )I! SALES 
OR OUT OF ODDS OF 

PiloBL2mS - RXTm P- SUCCEpS 

a. Confined to A-lW/ $20.3 ?! $22 R 7Op 

b. Spmab8 t o  A 4 2 4 8  md $10 $22 R w 
1260. 

1242 

Ualn furthrr valuabla knowledge ud tlmo to: 

a. Lcarn more facta, 

b. Protoot our porltlon. 
- - - 

0 .  

d. 

Make further decirlona regarding our pmgram. 

Contrlbute to overall pollution - lmowledge. 

Clean.up the *or contributllrg PCB pollution iaotorr. 

IUnianize cuatomer 00mlrlnt8 a d  hb~d8hipr. 
~ 

. 

c 

WOWS 058752 

.... 
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1. Cart nome -nay. 

gat, SARB - (1400-500 W 

_ -  
2. &pore UI to continued rdveroe p u b l l c l e  m d  por;lble l a w  

b 

3. cluao lome ourtuner diraontent - but maah lerr than m 

abrupt ternlwtlon of pmductlon. - - 

.. 

.. 
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/ 
PA o q s an to 
rncw I N A U C  L O C A T W ~ I  N. T. Johnson St.. Louis / 1 

F e b r u a r y  16, 1970 O A T C  

/ POLLUTION LETTER 

- 

/ TO 
P. Craska - Wilmington 
C. Clay - St. Louis 
J. H. Davidson - Los Ange e6 
R.A. Damiani - Chicago 
G . F .  Fague - Detroit  
R.A. Garc i a  - Akron ,,/ 

f 

P. J. A. Marsh - Brussels 
R. Enrhardt  - New York 
T. W. Oneson - Montreal 
3.N. Haggart - Brussels  
V. Morse - St.  Louis 
J. Brydon - Montreal 
R. Graham - New York 
P. G. Benignus 
J.G. Bryant 
D.E. Roush 

D.A. Hall 
- G 7 r m T  _ -  

. .  R. Garnsworthy - Melbourne D. R .  Pogue 

R,  Irwin - Houston.' D.A. Olson. 
J.SI. Pullman - New Yark 

R, Giles - Melbourne 

J. A.. .Heilala - Akron' D.F. Smith ' i  

J . 3 .  Roder - Chicago * 

7 
I . .  

. !  .. ".'? . . 

' . ', 
- 

~~ 

Attached is a list of questions and answers which may be asked of 
you by cus tomers  receiving o u r  Aroclor-PCB le t te r ,  
ve rba l  answers;  no answers  should be given @ writing. If the ''. I 

a n swer ' i n  writing, then send his questions to m e  a n d w e  will 
answer from here. 

W e  w a n t  to avoid any situation where a customer wants to re turn 
fluid. 
month. W e  would p re fe r  that the customer use his cur ren t  

' 
i 
! You can give 

. 1  . .  cu.stomer asks a question you can't  answer or  if he wants an . .  
.I 

; .  , .; 

. .  

The new reformulated products wi l l  be available within a 

,,'inventory and purchase Pydraul  625A, Pydraul ACA, Pydraul  ACA 
/' Winter Grade and Pydraul  540A when available. He will then top 

Y off with the new fluid and eventually all Aroclor 1254 and Aroclor 1260 
will. be out of his-system. 
him the replacement. 

.' We don't want t o t a k e  f luid back. Sell - 

Wc must be very positive in o u r  approach with each cus tomer  
relative to o u r  decision to  eliminate the use of Aroclor 1254 and 
Aroclor 1260 in our Pydraul  products. We {your customer &d 
MonSanto) are not interested in using a product which m a y  present  
a problem to our environment. We certah1.y have no reason to 
be defensive o r  apologetic about making this change. The decision 
to change makes good sense and our customers  should commend us, 
not criticize our  actions. No o l e  has forced us to make this 

i 

. _.-. I _ . . _ .  - ... . . .._ .. . . . - . . . . -._ . . 

-- 

. ...- . _. . - . - . . . . . .. . - _. . .. . 
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. .  

change. 
trouble. 
a customer on the reformulated Pydrauls.  
has cos t  us r e s e a r c h  monies and time. Fortunately, we p o s s e s s  
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 o r  competitor intimidate you. 1 
doubt i f  our  competi tors  know whether their  pioduct could preeent  
a problem to our environment. You might ask your customer,  
if  he has  ever asked Houghton or Stauffer, Carbine, etc. about the 

We have done it to  keep our  customers  out of possible 
They should appreciate our  effort, and stay with us as 

To make this change 

effects of their products. - 

. I  W e  should also recognize (point this out to your customer)  we * 

m u s t  clean-up. The Chemical Week ar t ic le  gives him an idea 
of laws in effect in his state. Read this yourself, Be f ami l i a r  
with the d a t a  on each  state i n  which your cus tomers  are located. 
U s e  this in your discussions. 

We have no replacement  products f o r  Aroclor 1254 and Aroclor  1260..: '3~ -. 
W e  will continue to make these products; however, customer6 
will have to use  the i r  own judgement on continued use. 

.. I 

4 .  

W e  can't afford t o  lose one dollar  of business. 
discussing th i s  subject with our customer wi l l  b the deciding 
factor  in ou r  success  or failure in retaining dl1 our  present  
business. Good luck. 

Our .attitude in 
___ 

(We have also attached a copy of the l e t t e r  'sent to t r ans fo rmer  
customers .  ) 1, . 

, 

I 

. . ... . .. ._.". . 
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The Aroclor" compounds are among the@unique, most versatile chemically­

made materials in industry. Aroclors are so useful in so many ways in so many 

different applications, primarily because of one outstanding characteristic: 

inertness. 

Tho Aroclors do not burn .•. and they impart fue-retardance to compositions in 

which they are mixed. The Aroclors do not .,break down" under mechanical 

stress; therefore. they make good 1ubricantst sealants, and expansion media. The 

Aroclors are not decomposed by, nor do they conduct even tiny amounts of, 

electricity; therefore) they are outstanding dielectrics. Heat has little effect on 

the compounds, hence the Aroclors are excellent heat transfer fluids. Since they 

arc 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. 

0Arozlor '' s tra:ftmark of Mo.,unto Ch~mical Corn:>&"f for 116 
tt.loron•ta' trc.malic llrdroe,rbon~ &nd thtir dtll•&lo.n, inciud•nll 
clltorllltlt:l dlrhPIIr1. ft•g. U. S. P1t. Ole. In tt.i~ broct.urt. Aroc!or 
11 htQu,.nllr u~tll n • otuul11ou" sol,ly 1o i'hllfO•rlht uu <tl ru<l•ng 
Dl'ld n o con•e.,•en~• to !ht rudtr . II\ a•ery i"'l~nco ol auch usa. 
t.o"t•er. tho u~bB• nftra to Mo,.unlo Aroctor brond ol potrohllnrl 
tOn.~OUI\Ch. 

... , .. . " :- .. .. ... · .. :" .. . . ' -~ .. . . . .• . . . ' . 

0509822 
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THE 

Aroclor compounds are a series of chlorinated biphenyls and chlorinated polyo 

pheuyls. They range in form and appearance from mobile ~ily liquids to fine 

white crystals and hard transparent resins. Aroclors are non~oxidizing, perma­

nently thermoplastic, of low volatility, and non-corrosive to metals. Aroclors are 

not hydrolyzed by water, alkalis, or acids. The viscous liquids and resins will not 

support combustion when heated ~lone, and they impart fire retardance to other 

materials. 

The crysta.Jline Aroclors are relatively insoluble, but the liquid and resinous 

compound~ are soluble in most of the common organic solvents, thinners and oils. 

All Arodors are insoluble in water, glycerine or the glycols. Aroclor 5460 is insoluble 

in the lower molecular weight alcohols; "4465n 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 components 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" two or more, and by adjusting the percentage used in the particular 

rohrture in which the Aroclors will be formulated. 

05096Z~ 
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.j 

. ·<('>...: 

Aroclor 1221 
Form •.••••••••• : •••••••••••••••••••••.• ~... . Colorless 

Color •.•••••• · ••••••••••••.••.•.•••••••.••••• 

Acidity- Maximum {Mgm. KOH per Gm.) .• 

Average Coefficient of Expansion .• cc/cc;oc 

Typical Density 
Specific Gtavity .......................... . 
Pounds per Galron-25cc (77°f), ••••••••• 

Distillation Rana:e-ASTM 0·20 (Mod.} 
Corr ... C .••••••••.••••••••••.••••••••••••• 

£vaporation loss-%-ASTM 0·6 Mod. 
163"C .•..•....••..•....•....••..•.. 5 hrs. 
, 00°C, •••••••••.••••.•.••.•••.••••• 6 hrs. 

fl<'sh Point-ctevela nd Open Cup ..••••• ac 
' Of 

fire Point-Cleveland Open Cup ......... "C 
"F 

Pour Point-ASTM D-97 ................... C 

Sofle ning Point-ASTM E·28 ..•••.••..••. "C 

Refractive lndex-b-hne-20°C ...........• 

Viscosity-Saybolt Universal210"f (98.9"C) 
S~c. (ASTM-D·BB) 

l30"f (54.4"C) 

1 OO"F (37 .B"C) 

"NOU E lllt!•c•ln-"No (,ro point up to botlins to-mptralvr•" 

2 

... . mobile oil 

100 Max.. 
(APHA) 

0.014 

0.00071 
. (15"-40"C) 

1.182·1.192 
(25°/l&.5°C) 
9.85 

1.0 to 1.5 

141°-150" 
286"-302" 

Crystals at 
l"C 
Crystals at 
34~f 

1.617-1.618 

30-31 

35-37 

38·41 

ys 

Aroclor 1232 
Practically 
colorless 
mobile oil 

100 Max. 
(APHA) 

0.014 

0.00073 
(25"-lOO"C) 

1.270-1.280 
(2 5" / 15.5°C) 
10.55 

1.0 to 1.5 

152"-154" 
305~-310" 

238" 
460" 

-35.5" 

-32" 

1.620-1.622 

31-32 

39-41 

44·51 

r 

·' 

Aroclor 1242 
Practic!!llly 
colorless 
mobile oil 

100 Max. 
(APHA) 

0.010 

0.00068 
(25°·65"C) 

1.381-1.392 
(25~ i15.5°C) 
11.50 

3.0 to 3.6 
O.Oto 0.4 

176"-180° 
348"-356" 

2" 

1.627-1.629 

34-35 

49-56 

82-92 

~ 
Aroclor 1248 
Colorless to 
light yellow-
green, clear, 
mobile oil 

100 Max. 
(APHA) 

0.010 

0.00070 
(25"-65"C) 

1.405-1.415 
(65~ 1lS.S"C) 
12.04 

340°-375" 

3.0 to 4.0 
0.0 to·o.3 

193°-196° 
379 .. -384° 

None 

-r 
19.4° 

1.530-1.631 

36-37 

73-80 

185-240 

....... . -... --~~-· .. · .. ; .......... . _ . ~ ... . ......... ~ .. ... _ ... - .... ___ , .. .. . · ~-..., .. _ .. - ' 

0509825 

Aroclor 1254 
light yet!ow 
viscous oil 

100 Max. 
(APHA) 

0.010 

0.00066 
(25"-65"C) 

1.495-1.505 
(6S').'1s.s=q 
12.82 

365"-390° 

l.l to 1.3 
0.0 to 0.2 

None 

None 

10" 

50" 

1.639-1.6.;} 

44-48 

260-340 

1800-2500 

LEXOLD ON004 21 
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.. ··. 

~ 0 1:-( ·. ........ .· ... 
·• ...., 

Aroclor 1260 Aroclor 1262 Aroc::lor 1268 Aroclor 4465 Aroctor 5442 Aroclor 5460 Aroctor 2555 
light yellow light yellow White to light·yeHow, Yellow trans- Clear, yellow- Black, opaque, 
~oft sticky sticky clear off-white clear, brittle parent sticky to-amber, brittle resin 
resin resin powder resin resin brittle resin 

150 Max. 150 Max. 1.5 Max. 2 Max. 2 Max. 
. · . 2 Max . -

(APHA) (APHA) N PA (molten) NPA (molten) NPA (molten) NPA {molten) 

0.014 0.014 0.05 0.05 0.05 0.05 1.4 

0.00067 0.00064 0.00067 0.00061 0.00123 0.00179 0.00066 
(20° -1 OO"C) (25~-65"C) (20"-l00°C) (25"-65°C) (25"-99"C) (25"-124"C) (25~-65"C) 

1.555-1.566 1.572-1.583 1.804-1.811 1.670 1.470 1.670 1.734 
~90°/l5.5°C) \90" /15.5°C) (25°/25°C) (25"/25°C) (25°/25"C) (25"/25.,C} (2f/ ." 25~C) 

3.50 3.72 15.09 13.91 12.24 13.91 14.44 

(~~ 385"-420. 395°-425" 435"-450" 230"-320" 215°-300" 280"-335" -I 

at 4 mm. Hg . at 4 mm. Hg. at 5 mm. Hg. .,.,.,. 

0.5 to 0.8 0.5 to 0.6 0.1 to 0.2 0.2 to 0.3 0.2 0.03 0.2 to 0.3 
0.0 to 0.1 0.0 to 0.1 0.0 to 0.06 0.0 to 0.02 0.01 1.5 to 1.7 -

t~t :.>.su•-s hr 

None None None None 247• None None 
477° 

None None None None >350" None None 
>662" 

31" 35"-381) - - 46" - -
88" 99~ - - 115" - -

- - 150., to 170" 60() to 66° 46° to 52° 98° to 105.5° 66" to 72" 
(hold pt.) 

- - 302° to 338° 140" to 151" 115" to 126" 208" to 222" 149°10 162" 
(hold pt.) 

1.647-1.649 1.6501-1.6517 - - 1.664-1.667 - 1.660-1.665 -
72-78 86-100 - 90-·150 300 400 - -

ao,"F or B?"C: 
3200-4500 600-850 - - - - -

(lo0°f or 71°CI 

- - - - - - -
........... .... ..... ......... . .. . ........ ·. . ·- . ~ .·..1 .· ... -- .. ·~~ ..... ~ .. ~ ... -·· ~ . ..:. .. . .=--. . ......... .:. ..... ~ .......... --· ······'-- .......... - ....... ... -~· -------~ . ··- ,. & ... • .... D . •: . ........ _ - ·· 
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''MAKE JOBS" FOR THE 

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 lacquerst they do not retard the rate of drying 

of the films. Quick drying varnishes and paints can be made using Aroclors in 

the formulation . 

fJll ON·FL MMABILITYH 

The viscous, oil-like Aroclors and the resins do not support combustion when 

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 frre retardance properties. Even when incorpo­

rated in nitro-cellulose films and rubber foams, Aroclors will retard the rate 

of burning. 

81ADHESIVENESS" AND "THERMOPLASTICI y u 

The Aroclor resins adhere strongly to smooth surfaces such as glass, metal, 

.varnished or lacquered coatings. 

'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. 

i 
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Toward Alkalies - The Aroclors are :remarkably :resistant to the action of 

either hydrolyzing agents or high temperature. ~'fhey are not affected by boiling 

with sodium hydroxi~e solution. 

Toward Acids - Experiments were made to determine whether hydrogen 

chloride is evolved during the treatment of Aroclors with su.lfuric acid. Aroclor 

1254 (selected as typical) was stirred with an equal volume of ten cent 

su1furic 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 HCl came contact with it. 

After 150 hours of treatment, neither the solution nor acid layer in 

the treating flask showed any hydrogen chloride present. 

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

negligible effect. 

- Because of their stability "to heat, the Aroclors a:re useful 

beat transfer media. Aroclor 1254 and particularly the less viscous Arodor 1248 

are :recommended for this purpose because they may be heated at temperatures 

up to 315°C (600<>F) in a closed system for long periods without appreciable 

decomposition and they are, at the same time1 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. 

The Aroclors have extremely interesting electrical characteristics: high resis· 

tivity and dielectric strength and low power factor. The dielectric constant ranges 

from 3.4 to 5.0 at 100"C and 1000 cydeS1 depending upon the particular Arodor. 

All Aroclors are insoluble in water. They are soluble, however. in most of the 

common s.olventst plasticiz~rs, and resins. 

The Aroclor oils and resins are :readily soluble in most of the common organic 

solvents and drying oils. The hard crystalline Aroclors are in general less soluble 

than the liquids or softer Aroclor resins. All the Aroclors arc heavier than 

water, a valuable property for many applications. 

5 
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Aroclors are among the purest commercial chemical 
compounds, virtually free of etl€n traces of conducting 
impurities. For this reason, the Aroclors1 dielectric 
properties closely approximate the theoretical maxi­
mum for the particular organic compound. lVith their 

stability, heat resistance and flame resistance -
Aroclors can be used · for a variety of heavy-duty 

dielectric applications. 

a s 

DIELECTRICS FOR ASKAREL 
TYPE TR SFORMERS 
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 or 
electrolytes. They must be chemically stable and 
non-corrosive to a Vwide variety of structural ma­
terials. 1\fost 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 
"1260" are used directly, or these are carefully 
formulated with chlorinated benzene and other 
additives to make askarel fluid for particular needs. 
Typical formula ted askarel fluids are shoVr'n on the 

following pages. 

Aroclors 441242, 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· 

, 
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rescent fixtures. There are also a number of applications in DC systems, in con. 
densnrs, and the new energy storage capacitors. 

The Aroclor fluids can be used in a wide variety of applications requiring a special­
h'.ed dielectric. Monsanto works closely with electrical equipment makers to 

develop the proper dielectric with the exact physical properties required by the 
engineering of the equipment. 

Because of their nonflammability~ high resistivity, and dielectric strength and 
low power factor, the liquid and resinous Arodors are extre1)1ely 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 resistanoet Aroclor 1254, 
5460 and 1268 make excellent dielectric sealants: to close the pores of carbon 
resistors, nnd to seal electrica,l bushings and terminals. 

Since the liquid Aroclors will absorb sufficient moisture from 
the atmosphere to impair the electrical characteristics, tt i$ 
customary to treat Aroclor Intended for this appiication before 
use with a dehydrating clay. An effective product for this 
purpose Is Attapulgus clay 80/300 mesh dried for 4 hours at 
400°C. and used at the rate of 0.10% based on the weight of 
Aroclor, followed by filtration. Treatment is improved if tho 
Aroclor is heated to 50-55.,C. 

ELECTRICAL PROPERTIES 

Dielectric Constant at 1,000 Cycles {1) 

Aroclor 25"C 100•c 

Volurne Resistivity (2) 
Ohm-em nt 2 oo~c. 

500 Volts D.C. 
Dielectric Str~ngth (3) 

Power Factor (4) 
Ioo~c. 1.coo 

Cycles 

1232 
!242 
1248 
1254 
1260 
1268 
5442 
5454 
5460 
4465 

(ll llSihl D·I~C·47T 
12l AStM 0·}57·4'> 
c:~, f,Sl'<~ [).J4;.u 
(4i A:ifM O·l'>tl-411 

5.7 
5.8 
5.6 
5.0 
4.3 
2.5 
3.0 
2.7 
2.5 
2.7 

4.6 
4.9 
4.6 
4.3 
3.7 

4.9 
4.2 
3.7 
3.3 

Above 500x 1 0'1 

Above 500xl09 

Above 500xl 09 

Above 500K 101 

Above SOOxl O• 

Greater than 35KV 
Greater than 35KV 
Greater than 35KV 
Greater than 35KV 

<0.1% 
<0.1% 
<0.1% 
<0.1% 
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10 

TYPICAL TRA SFORMER ASK REfL 
(MIXTURE Of AROCLOR AND CHLOROBENZENES) 

Properly 
Vise. €.· 37.8°C. (ASTM DSB) 
Spec. Gravity @- l5.5/15.5"C., 

(ASTM D287) 
Color, APHA 

Typical 
41·45 Sec. Saybolt Univ. 

1.563-1.571 
150 max. 

T YPICAL CAPACITOR AROCLOR 

Property 

Vise. @.. 37.8°C. (ASTM D88) 
Specific Gravity @ 25/15.5°C 

(ASTM D287) 
Color, APHA 
Condition 
Acidity, IDI!'. KOH/g. 

Typical 

82-92 seconds Say bolt Univ. 
1.381-1.392 

50 max. 
Clear 
0.01 max. 

0509833 
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T plea/ Capacitor Aroclo lf 

Property 

Pour PL .• °C. {ASTM 097) 
HnorcAnic Chlorides, ppm. 
Rcf'rRctivo lndex @• 25°C. 
Dhllitlatlon Rttnge (ASTM D20) 

Corrected for Rt.em and baro· 
mctrk pressure 

CorroFtion 

Wat..er Content, ppm 
RcsistJvity 100°C. 500 volts DC @ 

0.1" gap 
Dielectric Constant l00°C. @; 1000 

cyclen (ASTM D924) 
Flash Point Cleve. Open Cup 0 

Fire Point °C. 0 

Sulfates (ASTM-0117-31) 0 

Fixed chlorine content (Carius)., 
Specific Heat @ 25°C. o 

Evaporation @ l00°C for 6 hrs. ~ 
Dielectric Strength (KV) 

(ASTM 0877) o 

~. 
~ ... 

(continued) . 
~ 1....--d 

(~., r~-.f 
Typical 

-14. or lower 
0.10 malt. 
1.6240.1.6260 
lOr;(. 325°C. min. l ~,c.~J~ ,. ~ :. J .. · 

L- · ·-~ 

90% 3606 C. max. 1 · •• · 

After heating with aluminum for six hours 
at 2l0°C ± lOcC the aluminum must. not 
be corroded either on visual or weight in-- . 
spection and the Arodor 1242 should · ·:..:· _·.:._· . 
tnect the following specs.: . i ! · · · ·:'i l 

Color, APHA 60 max. -;.' · . . :.;; 
Acidity, mg. KOH/g. 0.01 max. ~..._ - · - / 
Inorg. Chlorides, ppm 0.10 max. · - -
Condition Clear r · 

35 .ma2t. •· · F·· 
600 x lOll ohm-em., min. 

4.7-4.9 
170"C., min. 
None to boiling point 
None 
41.5-42.5 ~~ 
0.29 
0.4% max. 
35 Min. 

ir· 

L. 
~=~~· ...... :_ 

"'---::t"-·.-··"""' .. ,"'-_..-. .-.. · .... :·~.-..~ ~· - ... • • -·,~~'.--: ... -~ •• ••• , • • '"'!' ·' ·~ . ... •t ·· · ..... ,-or- ... _... .. .~. 'J ···--- · "·'Y·· .. ·-~ --

'")" 

(/) 
w 
..J 

7 

~ 6 
(.) 

.t 6 
... z 
c:( 
1-
(/) 

:t 4 
8 
0 
ii: 
1-

~ 
..J 3 
w 
0 

-40 

DIELECTRIC CONSTANT VS. TEMPERATURE 
AROCLOR 1242 &. AROCLOR ,254 

-20 0 20 

--- ..._ 

0 BELL TELEPHONE DATA 

Z MONSANTO TESTS 

40 60 so 

AME 11/2 9i45 

100 

TEMPERATURE CENTIGHADE 

~-Y ~ ·;vf\'rt.SY :r TnE ; ~- .- ~~.-:.~ := :~~·.n.:· • . ·.:-. _ r:: 
~-~'(:- l;.[_l 7l ... :.."" !"" ~.·,e, ~ .;c. ... ""':..l~f. . .. C:.:t-
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Because Aroclors har,·e excellent shear resistance. heat 

stability, and are chemically stable .•. the)' can scree 

in dozens of mechanical applications for transferring 

mechanical power, heat, and variable pressures~ Aro­

elors do not attack metals even at high temperature; 

they r£;sist oxidation, chemical and mechanical break­

down under a wide variety of environmental conditions. 
In addition, the Aroclor liquids used as lubricants 

impart a high degree of extreme pressure lubricity. 

a a at s 

HEAT TR NSFER 

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 cookers, 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 
a 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· 
dition, there is no day to day conditioning of boiler 
water, inasmuch as the Arodor requires no con­
ditioning, and Aroclor systems require a minimum 
amount of insulation. Aroclor systems operating at 
atmospheric pressure have been used successfully 
since 1941. Aroclor systems can operate safely and 
efficiently on gas, oil or electricity. 

LEXOLDMO 00 631 

Case 1:19-cv-00483-RDB   Document 1-15   Filed 02/19/19   Page 17 of 48



Case 1:12-cv-11645-DJC   Document 125-1   Filed 08/29/14   Page 60 of 150Case 3:15-cv-00578-WQH-AGS   Document 1-20   Filed 03/13/15   PageID.160   Page 18 of 48

l"lloto cou•lnr of 
WuiJII\ Protlliolotlon Corp. 

(j 

Aroclors 1242, 124.8 and 1254 are u..~d as a circulating heat transfer medium with 
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 315°C (600°F) because of its fluidity at low temperatures and its fire. 

resistance. The liquid 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 Arodor 1248. 

If low outside temperatures are encountered, the less viscous Aroclor 1242 can 

be used. 

Aroclor 1232 may be used where outdoor temperatures as low as 20°F are en­

countered. \Vhile Aroclor 1232 is serviceable fox unpressurized heat transfer, this 

Aroclor compound is not quite as fire resistant as "1248, or u1242." 
I 

Monsanto has available an "Engineering Heat Transfer Datau booklet that gives 

design guidance on Aroclor systems. In addition, M.onsanto can suggest sources . 

for Aroclor heaters and equipment. 
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Because of their stability at high temperatures and ability to withstand frequent 
temperature cycles vtithout gum formation, the liquid Aroclors are used as the 
actuating medium in bellows controls, thermostats, industrial temperature control 
regulators and other kinds of automation equipment. 
The average coefficient of expansion of Aroclor 1248 per degree F. within the 
various temperature ranges indicated the table below was determined by 
the simple formula = Vt1 [1 +a (t-t1)). coefficient~ a, has been calculated 
at l00°F increments, as follows: 

Temp. Ranare F 
0 to 100 

100 to 200 
200 to 300 
800 to 400 
400 to 600 
500 to 600 

Average Coefficient o.i 
Expansion cc/cc/F 

0.00037 
0.00039 
0.00040 
0.00046 
0.0004.8 
0.00051 

The specific volume of Aroclor 1248 at different temperatures is as follovvs: 
Temp. °F. 

0 
100 
200 
300 
400 
500 

.600 

§.pecific Volume m.l le 
0.674 
0.699 
0.726 
0.755 
0.790 
0.828 
0.870 

The liquid Aroclors 1248 and 1254, because of their ]ow 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 sealants 

any application where the use of oil would create a fire hazard. In the trough 
annealing furnaces, for examplet Aroclors make dependable fire-safe roof seals. 

The fluid Aroclors 1248 and 1254 are highly stable to air; they make good oils for 
vacuum pumps at a 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. 

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 
used successfully to coat :fibrous glass air filter pads, metal mesh and other ma· 
terials used for fi1 tering air and gas streams. 

15 
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With their wide range of physical properties. their 
inertness, lubricityt and vapor-suppressing charac­
teristics- Aroclors can be valuable ingredients in an 
extraordinary variety of formulated products. They 
are compatible with a variety of solvents, oiis, resins. 
They are virtually nonAvolatile and permanendy 
thermoplastic; they will not react with other chemicals 
in the formulation.. In addition, their low cost makes 
their use for special purposes eminently practical 
and economical. 

e 

EALERS FOR GASKETS 
Aroclors - particularly when hot - swell rubbers 
like Hycar, Koroseal, Per Bun a 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 se~l is in place. 

DEDUSTING AGE T 

Aroc1or 1254 is a low cost dedusting agent which 
can 41hold 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 hypochlorite. 
"Covttcd by U. S. Patonl No. 2.921~11. lnutd J•nus~ t9, 1'il60, ond oniened to 
Pon1\t-~~1t C"•rnleal• Coro. 
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Arodor 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 effective kill·life of a lindane r>pray up 
to ten times. A painted or metallic surface sprayed with certain chlorinated in· 
sect.icides fortified \vith Aroclor will remain toxic to flies, ants, roaches, silverfish 
up to 2 to 3 months. The Arodor resins suppress the rapid evaporation of the 
volatile insecticidGs 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, chlor­
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 ultimate cost of insect control. 

., : - ~ · . : · .... .. ·. ~ .~~' . ; ..... ';··. :.- "· · ...... ·~ . ~ ·. -

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; 
res.istance to shrinking; sharp definition: sharp melting point.; and fire·resist.ance. 
\Vaxes formulated with Arodors 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 . .Aroc1ors 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. 

. . . ~ 

Aroclors 1254, 1268 and 5460 are used in the manufacture of specialized abrashTes. 
Because of their excellent bonding characteristics, high thermal stability and 
resistance to oxidation and corrosion - Aroclors are used as the carriers for 
abrasive materials. A major use is as part of the bonding agent in specialized 
grinding wheelc;. 

For specia1i1.ed lubricants requiring good extreme pressure (EP) characteristics, 
the liquid Aroclors make excellent additives. The Aroclors impart high temperature 
stability, excel!ent lubricating qualities, and weather and corrosion resistance. 
As an example, Aroclors are used to formulate grease and pipe thread compou..'lds 
for use in oxygen systems. Greases formulated ·with Aroclors have a high chemical 
rcsigt..-=t.nce, are suitable for use in contact with corrosive chemicals. Gear oil lubri­
cants containing Aroclors h~v~ good resistance to sheer degradation and high 

17 
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temperature stability. Added in small amounts to railroad car journal box oils, 
Aroclors impart better extreme pressure lubricity and reduce the incidence of 
"hot boxes. u 

'rhe heat-resisting, nonflammable characteristics of the Aroclors make them 
attractive in themselves as lubricants under conditions of high temperature. As 
an example: in governor systems of central power stations, 1248 is well 
suited to this lubricating application •. 

Straight Aroclor 1254 gives excellent results on a roHer bearing test. 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 to a petroleum hydrocarbon 
oil in amounts up 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 a.n extreme pressure base, possessing 
the following advantages: . 

1. STABILITY , .. even at higher temperatures, which assures there will be neither 
separation of components nor appreciable change in physical or chemical propertie~ 
during long periods of operation. 

2. NONoVOLATILE. Many other types of chlorine bearing con1pounds are so volatile 
as to render them unfit for long periods of service. The Aroclors are non-volatile at 
normal temperatures. 

8. NON-OXIDIZING. Aroclors do not oxidize nor "thicken up., to an· objectionable 
degree. 

4. NON -CORROSIVE .•• toward metal surfaces. 

5. NON-ABRASIVE. Aroclors exerts no abrasion on tht> machined surfaces . 

6. NON-HYDROLYSIS. Aroclors do not hydrolyze in the presence of water, thus 
avoiding the generation of hydrochloric add . 

7. COl\iPA'I'IBILlTY. Arodors are completely miscible with mineral oila. 

8. COl .. OR. Arodors do not. darken or change the color of lubricating oil. 

merged Lubrication 

Under conditions of lubrication subjected to exposure to water displacement such1 

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 
Mix No. Oil'!' Aroclor 1248 Pour Pt. 

50 50 0°F 
2 ~ % +~F 

Viscosity 210°F -160 Say bolt Sees. 
Color ASTM 7·8 
Flash Point 545°F. 
Pour Point 15°F. 

Gravity at 
15.5¢C. 

1.1263 
1.2703 

Approx. 
Pounds. GaL 

10.6 
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ArooUors on Bnoiu strlal CuUing Oll l$ 

Aroclor 1254 is used to formulate the finest quality "straightu and Hsolub1e" or 
emul~ifiab]e.type cutting 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. 

ROCLORS I ADHESI ES 
Aroclors are outstandingly useful ingredients in the formulation of various types 
oi 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 hav113 outstanding resistance to most of the 
destructive factors that injure bonding properties. 

~~ II 

ot-M e.lil Adhesives 
\....-' 

A typical starting formulation for a cellulose acetate butyrate hot melt adhesive 
with Aroclor 5460 is: 

Half·second cellulose acetate butyrate 
Aroc1or 5460 
Dioctyl phthalate 
Newport V-40 
Santonoxl!: 

Syn Fleur #6 

Parts by \Veight 
35.00 
30.00 
15.00 
19.89 

0.1 
0.01 

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

A typical starting formulation for an ethyl cellulose hot melt adhesive with Aroclor 
5460 is: 

Ethyl cellulose, 50 cpr 
Aroclor 5460 
Lop or No. 45 1\1 ineral Oil 
Bakers No. 15 Castor Oil 
Epoxy soybean oil 
Paraffin wax (m. p. 135°F) 
Santonox"' 

Parts by weight 
24 
7 

57 
5 
3 
3 
1 

19 
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Heat Sealing Adhesuves 

Ch1orinRted rubber and Arodor~ 1254 and 1260 make excellent hent sealing and 
lnbel adhesives. These adhes.iveh have high chemical resistance and extremely low 
moisture vapor tranRmission. A typical starting formulation is: 

· Parts by \\·eight 
Parlon (125 centipoise type) 20 
Arodor 1254 6 
A roclor 5460 6 
Toluene 68 

PVAc Emulsion Adhesives 

· Al'odors 1221,1232, and 1242 impart excellent tack and strong bonding power to 
polyvinyl acetate emulsion adhesives. They readily blend with simpie 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 
Aroc1or without materially changing other properties. The Aroclors are compatible 
with PVAc emulsions at a level of up to 11 parts of Aroclor in 100 parts of PVAc 
emulsion. " 
An excellent type of hot melt book binding adhesive can be made as follows: 

Parts by weight 
Formula 17 Formu!a 18 Formula 19 

Gelva polyvinyl acetate 
resin V-7 

Ethyl cellulose 
Gelva C~SV ·16R 
Santici7.er 160 
Rosin \V\V 
Dibutyl phthalate 
Aroclor 1254 

100 

75 
30 
55 

65 
15 

16 

4 

100 

75 
30 
55 

By changing the type of polyvinyl acetate resin utilized in the hot melt, the 
viscosity of the. melt can be increased or decreased without changing the ratio of 
resin to plasticizer. 

Polyurefhnne Resin Adhesives 

An excellent flocking adhesive containing Aroclor 1254 can be made as follO\'."S: 

Part A-

Part B-

l\1uUranH FLD"' 
Aroclor 1254 

· l\1ondur "'C 
l\1ultranil FLD"' 
lVIondur C ,., 

Parts by weight 
100 
20 
5 

100 
5·10 

Part A is applied to the fabric by knife coating and allowed 
to dry thoroughly. The fabric is then coated with Part. B, 
and the material Ls flocked ilruneclbtely. 

050964 3 
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I~ rf Epoxy Adhesives 

Aroclors can be used to extend epoxy resin adhesives. The extending greatly 
redu{~es the formu1ntion cost with a minimum effect on the bonding characteristics 
of the ndhesive. · 

: ,· ... ~ 
.•. : . ' :.: 

Aroclors can be used to extend or substitute Carnauba \Vax and reduce the cost 
of the wax formulation. Several practical formulas are available using A..roclors 
to make wax blends that possess the qualities of Carnauba Wax. These blends 
can be used for automobile, wood, leather ai1d linoleum polishes. 

Selected Aroclors st~ch as 5460 used in conjunction \\ith various waxes make 
excellent impregnating compounds for furniture drawers! etc., to prevent sticking. 

Resinous Aroc1ors used in combination with waxes make excellent and inexpensive 
sealers for concrete and mason!Y surfaces, wood) :fiber board and paper products. 

The Aroclors m.ay be used to impregnate cloth) paper, wood or asbe.Stos in order 
to impart tuoisture and gas resistance, adhesion, insulating properties, alkali or 
other chemkal resistance, flame resistance, or lubricating qualities. For this type 
of formulation they are used in combinations with other materials such as waxes1. 
inorganic pigments, asphalt, tars, aluminum stearate, sulphur. etc., in order to 
obtain exactly the physical characteristics desired for the specific purpose. Arodors 
1254, 4465 and 5460, or the corresponding dru·k-colored products, are suggested 
as most applicable. 

'\Vood hnpregnated by vacuum·pressure method whh the following mixture: 

Aroclor 4465 70% 
l\licrocrystalline Wax 20% 
Sulfur 10% 

•.. is definitely tougher, harder and more moisture resistant than untreated wood. 
'f·his coating is very resistant to acids and alkalies but will be attacked by aromatic, 
aliphatic or chlorinated hydrocarbons. The surface is not appreciabl)~ discolored 
and can be painted. Various degrees of hardne..c;s and adhesion can be obtained 
by varying the Aroclor: wax: sulfur ratio. . .. 

'~ .. ·-- '~ . . , .. 

.. ... -
. '/ 

. . . .. .. ". ~ 

' ... 
. ·.::_,.. ·-
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For use as moisture -proof coatings on wood, paper, concrete and brick, the 
Aroclors are bt:st combined with waxes, especiaHy paraffin or Carnauba, oils such 
as mineral oil or drying oils, and synthetic resins including modified alkyds, 
phenolic~, chlorinated rubber, polystyrene~ styrene·but.adiene co-polymers. ethyl 
cellulose, cellulose acetobutyratc, benzyl ceHulose 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 96o/c (by weight) of .Arodor 5460 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 a softening 
point of about 58°C ... 

Softening point and viscosity when melted may be further decreased by u~ing 
mixtures of Arodors. For example. a composition containing 40S(; of Aroclor 1260. 
56% of Arodor 5460 and 4o/t_. of paraffin will be very soft at ordinary temperatures. 
Increased proportions of paraffin \\:~n also produce softer compounds. 

An excellent melt. coating for paper and doth was reported by \V. l\1. Gearheart 
and F. :M. Ball, OFFICIAL DIGEST, VoL 343, 1953: 

Half-second Butyrate 
Dioclyl phthalate 
Aroclor 1260 
Ionol 

50% 
9.9% 

40% 
0.1% 

This coating may be applied by knife or roller at 350°F; the applicatio~ requires 
no solvent. This coating on paper or fabric has extremely good flexibility. 

·~·.~.~~.·,,. ·~~.: .; :.; 

• , : 4• :!.. ';·.:-;>" ;: ~ 

Aroclor 4465 is a useful resin for compounding rotogravure and other printing inks. 
A mimeograph ink suitable for use on bond paper contains the following ingredients: 

Aroclor 4465 40% 
Lubricating Oil (SUV 1200 @. lOOeF) 35% 
Paraffin Oil (SUV 76 @. 100°F) 20<;0 
Carbon Black 4% 
Oil Soluble Dye 1 c;~ 

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. \Vhile it is still hot, 
bronze powder is spread upon the coating. The bronze powder adheres to the 
Aroclor romplt:tc1y covering the paper. This product. is ust:d in mnking the "gold 
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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 used for ceramic decoration. 

P APER TR SP RE TIZE 

A treating liquid that makes paper transparent for use as tradng paper, window 
envelopes, and special packaging can be formulated with Aroclor 5460 and poly· 
butenes. A typical economical formulation is: 

Aroclor 5460 30% 
Indopol H-300 25% 
Toluene 45% 

In the paper treating formula~ the proportions of Aroclor to Indopol may be 
varied from 2:1 to 1:2 respectively. ·· 

·t 

M STIC~, SE LING AND CAULKING COMPOU DS 

Aroclors and polybut.enes can be blended with inorganic fillers to make excellent 
sealing and caulking compounds. A typical "filler" would be: 

Whiting 
Talc 
Lithopone 
7 M Asbestos 

50% 
30% 
10% 
10% 

By combining selected Aroclors and Indopol polybutenes, it is possible to produce 
a wide range of hardnes~. viscosity J flow and bonding characteristics in durable 
sealing and caulking compounds. 

Excellent mastics, too, can be prepared by blending selected Aroclor resins with 
lndopol po1ybutenes. The mastics have good adhesive qualitites for specialized 
uses such a.s sealing of automobile body construction. 

P!ERftHA NENT TACK CO TINGS 

Aroclors and Indopol. polybutenes can be blended in a. variety of proportions to 
make permanently tacky coatfugs. These coatings may be applied to fabric or 
paper 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. 

~- ................ ._.._-. ... ~-.. - ·- -· .. · --- ·- - - ··· · 
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Aroclors are valuable as low cost plasticizers for 

a variety of applications. Aroclors improt:e chemical 
resistance, flame ret.a.rdance, oxidation resistance. 
and reduce the cost of plasticized elastomers. De­
pending upon the use, the various Aroclor compound..r; 
offer a number of benefits to the user. 

s 
In almost aU 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 
Benzy 1 Cellulose 
Carnauba Wax 
Cel1ulose 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 
Vinyl Resins 

LEXOL 0 00 6 3 
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Aroclors are not compatible with cellulose acetate or with phenolic resins m 
the final ~tage of condensation. 

In selecting the proper Aroclor for a given use, the degree of flexibility 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. 

POLYVI YL CHLORIDE 

The Aroclors are valuable as secondary plasticizers, or plasticizer·extenders for 
polyvinyl chloride formulations. The Aroclors impart greatiy improved chemical 
resistance over conventionally ester-plasticized compositions. For example, a 
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. 

Aroc1or 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 ma~e flameproof vinyl tiling compositions. 

In vinyl chloride co-polymer resins for solution application. the combination of' 
Aroclor 5460 and Aroclor 1254 is widely used because of its outstanding chemical 
resistance. 

R UBBER- ATUR L A D SY THE IC 

The liquid Aroclor compounds -- 1221, 1232, 1242 and 1248 - have a strong 
plasticizing action on rubber, both natural and synthetic. Aroclors 1254 and 1260, 

.... 
. ... ~.-... ~---

-·.,$..," .. ~--.:....._. ..... ....... . 
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e \~hen m1lled into rubber, impart permanent tackiness and adhesion to the 
composition. 

Aroclors 2565. 4465t 5460 and 1268, when incorporated in neoprene rubber in 
amounts a3 high as 40 parts per 100 part3 of rubber make compositions that are 
extremely flame retardant . 

. . , 
The ArocJors generally show a high degree of compatibility with epoxy resins; 
this group of materials is one of the very few plast.ichwrs that possess such high 
compatibility v.ith these materials. The lower Aroc1or numbers, 1221 and 1232, 
impart a high degree of flexibilizing to epoxy compounds. The more resinous and 
solid Arodors have little effect on the flexibility of the compound; in fact, they 
tend to act as reinforcing materiaLs. Aroclors have little effect on epoxy resins• 
hardness, tensile or compressive yield strength. T'ne ultimate compressive strength 
can be improved by using solid Aroclora 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 burning 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 low density polyethylene to the extent of 20% - in 
combination with 10% antimony oxide -makes the compound self extingui5hing. 
Compared to other material:; that make polyethylene self extinguishing, Aroclor 
5460 has much le1-1s effect on tensile, yield and elongation properties. In ~ddition, 
the heat stability of the Aroclor compound is greatly superior to the other materials 
commonly used to make polyethylene self-extinguishing . 

. ·. ·:. . ... ,. 
.... ~ -""- ~ •( rt 

. · .. · ""· 

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, 30% of an Aroclor 
such as 5460 wHl make an asphalt mb.:iure that is self extinguishing. 

. . ~· .. · ~ "" - . . ' ~ 
I - • \ • 

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 A.roclors in phenolic lami­
nating resins, to make compounds that. are flame resistant. Normallyt the higher 
molecular weighl Aroclor, such as Aroclors 1260, 1262 and 5460 are evaluated 
for this purpose. 

... (' .• , > , ·· .'f .• . .. .. ;; •I, • ""~· , ·· .~ ... ' '"'. ';' ." . ~ ' 
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Aroclors are soluble in paint and uarn ish oils and 
solvents and are compatible with most film-forming 
coating resins. The Aroclor compounds improve 
adhesion to the substrate. Adding Aroclors to paint, 
varnish or lacquer formulations imparts properties 
to the film that correspond to the particular c!UJ.rac= 
ter of the Aroclor used. The hard, resinous Aroclors 
tend to give increased hardness to lilms; 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 ~asily 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 support combustion. 

e'"b 
A.RNISHES NO LKYDS 

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 30% to 50% 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 shod oil varnishes that are 
required at the same time to be flexible. The 
Aroclors impart water and alkali resistance, and 
with these qualities enhance the value of the other 
resins used in the varnish. The suggested starting 
formulation is two parts by weight of oil, one part .--...J /"/" 
of Aroclor 1260 and one part of other resin. These . {., ) I 

U' I .iy 
{ v~ tA' " [~ ,j{; 
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proportions can be varied as required. The Aroclor mzy be considered to function 
in the formula tlon as an oil, vvi.th the difference that it does not oxidize and lose 
its flexibility • 

Resins of the alkyd, phenolic or ester gum type, with a harder Aroclor such as 
5460, may also be used in making varnish formulations. 

EPOXY RESIN COATI GS 
The high compatibility of Aroclor compounds with epoxy resins makes these 
materials of great value in formulating epoxy coatings. Normally, 10 to 15% of 
Aroclor 1260 or 1262 is added to the epoxy composition to improve flexibility 
with a minimum effect on the corrosion resistance and adhesive characteristics 
of the film. 

NITROCELLULOSE COATI 0 

In pyroxylin or nitrocellulose lacquers, the Aroclors can function both as plasti­
cizers modifying the properties of the film and as nlni-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 nitro~llulose 
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. '!'he amounts tabulated are parts by weight. 

ro olo r L cquers 
No.1 

~ seoond Nitrocellulose (dry) 100 
Dammar resin 80 

No.2 
100 

Ester Gum SO 
Aroclor 1200 2o-39 20 
Dibutyl Pht.halate 2o-o 20 

No. S 
100 

so-7o 

Tricresyl 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 Jess viscous Aroclors have greater compatibility; the more resinous Aroclors 
have less compatibility than the ones shown. 

"l •. · ~ . ~. • -· • . • •••. 
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In the trilinear diagrams, the compositions, represented by any point in the 

unshade-d areas, are those which produce homogeneous lacquer films. On the 

other hand compositions represented by points in the shaded areas produce 

impractical, segregat.ed, brittle or soft films. For detailed information as to the 

del'ivation and use of these diagrams reference is made to the following articles: 

Jenkins & foster, "Compatibility Relationships of the Aroclors In Nitrocellulose lacquers;• 
lnd.En~Chem.23, 13~2(1931~ 

Hofm&nn & Reid. "Graphical Methods in lacquer T~chnology:• Ind. Eng. Chern. 20, 

431 (1928); "formulation of Nitrocellulose Lacquers." Ind. Eng. Chem. 20, 687 (1928). 
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30 

for combinations where the 
resin is of the phthalic 
anhydride·gJuceroJ type and 
where the Aroclor is Aroclor 
1262.$ 

. ·. 

for combinations where the 
resin is of the phthalic 
anhydride-glycerol type and 
where the Aroclor is Aroc!or 
1254. 
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Aroclors are outstanding for compounding modified rubber finishes. They impart 
exceptional corrosiot1 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 wen as protective and 
decorative coatings for steel structures, railway tank and gondola cars, wood and 
metal maritime equipment. 

In rubber base coatings. Arodor 1254 is used ss a liquid fiexibilizing 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 
TecJu;.iP~ Bulletins No. PL-306, PL-311~ and PL-326 cover the use of Aroclors in · 
rubber-base coatings. 
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0· 
The higher Aroclor comp9tmds are widely used with cellulose acetate butyrate, 
in the manufacture of lo~~-cbst that are flame resistant. Typical uses for 
this type of lacquer incl~cfe paper coating~ lacquers for plastics and strippable 
coatings for booths. 

A typical paper lacquer with minimum tendency to curl is reported e to contain 
the following: 

Half .. second Butyrate 
Aroclor 1260 

Isobutyl Acetate 
Ethyl Alcohol 
Toluene 

.. 

Weight 
20% 
20% 
10% 
10% 
10% 
30% 

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 of ethyl cellulose produces 
great flexibility and a slight tackiness. Aroclor 5460 on the other hand in the 
same proportion- produces a very hard and somewhat brittle composition. 

For coatings of high gloss and exceptional weathering properties to he applied to 
rigid surfaces, compositions containing equal parts by weight of Aroclor 5460 
and ethyl cellulo5e 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 &460. 

Ethyl cellulose formulations plasticized with Aroclors find end use applications 
as protective lacquers, adhesives, and as strippable coatings. 

The solid Aroclor compoundsJ such as Aroclor 5460 are widely used in hot melt 
applications for the protection of tools and metal parts. They are normally 
with ethyl cellulose or cellulose acetate-butyrate resins. 

Aroclor 1262 is used as a low cost ·plasticizer for crepe rubber in paint compositions. 
Used in concentrations of 5 to 50% based on the weight of the rubber polymer, 
it increases the gloss and alkali resistance of the film and strengthens the adhesion 
of the fllm to steel. 

"W. M, Gqorhuttalld r. M. Ehll, OffiCIAL DIGEST, Vol. Ml, 19!1ll. 
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. a 

METHODS FOR EMULSIFY/ G 
A D MAKING STOCK 
SOLUTIO S 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. 

Emuls ifyi ng V I scous Aroclors 
(Portion 1) 16 lbs. of Aroclor 

llb. of Stearic Acid 
(Portion 2) 8 Jbs. of water 

4 oz. Triethanolamine 

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 ArocJor. 
stearic acid portion into the water portion agitating 
vigorously. Then process the combined portions 
with a high-speed emulsifying stirrer ... or process 
through a colloid mill. 

EmulsHylng Liquid ArocOors 
(Portion 1) 100 parts Arodor 1254 

4 parts Oleic' Acid 
(Portion 2) 92 parts water 

2 parts Ammonium 
Hydroxide {28 %) 

2 parts 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. 

IEmuBslflabBe ConcanQra~ed S ioolk 
SoiuUons of Aroclors 

7fJ parts of Aroclor 
16.70 p11.rts of toluene 
3.55 parts of isopropyl alcohol 
1.00 parts of Sterox 6 CD (non-ionic emulsifier) 
0.75 parts of Santoroerse ~ #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. 

<>fr.ttfeM&rlq MOIISli'IID Ct>omitol Co., Re&. U. S. Pal. 01~., 

• , •: • ' • a ' • · ' • '· ' ' ,.,.. , , • • • ~ " ' 
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111111../l..lfLITERS OF VARIOUS 

Aroclor 1242 1248 1254 4465 5460 
Type of Se>tvent 2S"C Hot 25"C Hot 2s•c Hot Cold Hot 2s·c 

Acid 
Ac:Etth:: Acid ••.•.••••...••..•• s s s s S$ s 
Oleic Aeld ................... s $ s s s 'IS 
8f:lnzolc Aetd ................ lO,Oll"'C 10.0 ,rc 

Aide hyde 
40% Formafdehyde., •..••.. t I I I • I I I 
furfural! .. , ..•••.••.....•••.. vs vs VS vs VS vs vs vs 

Amine 
Aniline ••.....••••........... s s s vs vs 
Pyr~dinlil .•..••.•••....•..... l32.SliD"l 440 114 :n"e 425100"C vs VS 

Chloro-derlva.tlva$ 
Amyl chlorides-mlx~.td .••.. s s s s s s vs vs 
Carbon Tetrachloride: ....••• s IS s s s s vs vs 156 
Chloroform .••.•••.••••.•.•• s s s s s s vs vs 
Dichlorflthylone ......•.•.... VS vs 
Ethylen$ Dichloride •••.••••• s s s s s s vs vs 
Monochlorobenzene .•.••••. s s s s s s vs VS 
Ortnodlchloroben%ene ..•••• vs VS 
Tetrachlorethzne •.•.•.•.•.. s $ s s $ s VS vs 
Trlehlorethane .............. $ s s s s s vs VS 
Ttichlorethytena ...•.•.....• s s s s s s vs vs 

Orylng Oil 
Tung 011 •....•.•.•......••.• ·s s s· s s s vs vs 
llnsel!)d Oil ..••••••.•• , ••.• :. s s s s s s vs vs 

IE toter 
Amyl Acetate .•.••.•..•.•••• s s $ s s s VS VS 
Butyl Acetate .•..•...•.•.•.. s s s s s s VS vs 
Canosolve Acd$te ...•.•.... s s s s s s vs VS 
CoUOn$&ed Oil .............. s s s s s s s vs 
Oibutyl P'hthfllete ...•....... s s s s s s s vs 
Diethyl Phthalat~& ..• , ••. , .•. s s s s s s s vs 
Ethyl Actttete ..•...••..• , •.. s s s s s s s vs 
Ethyl lact&te .............•.. s s s s s s VS vs 
Ethylene Glycol OiDc&tS~te ••• s s s s s s vs 'II$ 
Methyl Acetate ....•.•.••••.. s s s s s s s s 
Tricresyl Phosphate .••.•.•• s s s s s s ss s 

Ether. Ethyl Ether ............. s s s s s s s 
Ether Alcohol 

Carblto, .••••.•••••••••.••... 224 u•c 30799""C VS vs 173 26"C 2S99s"C ss 
Cailo~Solve .....••.•....•.••.. s s s s s s s 
Diethylene Glycol • •••••••••• s 
P·P' Dlhydroxy Ethyl Ether .•. 16.9 2l"C 1999"C ss ss Qltf'C lOlO<fC ss 

Hydrourbon 
Benzene ...•..••............ vs vs vs vs vs \IS vs \IS 143 
(h:tsoline ..•••••.....•..•.... VS vs vs vs V$ VS vs vs 
Kerosene .•.. , ••.••••. ; ...•. vs vs vs vs vs vs V$ \IS 
Mln&rllll Spirits .............. vs vs VS vs VS vs vs vs 
Par1:11ffln •••••• , •••••••••••••• 2.0 27.S"C s 2.0 28°C s s <S.O s 
PinaOil .•.......•.......•... s s VS vs s s s s 
Toluene ..................... vs vs vs VS vs vs vs t/S 142 
Turpentine .•.•.•....•....... vs vs VS VS V$ vs vs vs 
Xyl&ne •••••••••••••.•••.•..• vs vs vs vs vs vs vs vs 178 

Hydroxy- de riva Uves 
Amyl Alcohol ......•.......•. s s s s s s 
n·Butyl AlcohOl. ............. s s s s ss s 
Ethyl Alcohol (J·A) •...••...• 23.3 29"'C 

1
80.0 7if'C l02T"'C 28 75°C ss 

Glycerine .•................. I I . I I I 
Mttllyl Alcohol ..•...•.•....• 42.s 29°C !ss.s t:O"c 15 26°C 22.265'"C ss 
Phenol-90% ............... 194 30"C s ss s s s 

K&tont 
Acetone •••..•••.••••••.•...• s s s s s s 2SO 

M lsc!lllla:neotH> 
C&rbon Oi!>ulflde ..•• , •...... s s s s vs vs 
Nitrobenzene ............... s s s s vs 
Wahtr •.•..............•...•• I ! I i l 

1-l~>&oluble S-Solubl~ $S-Siighlly Soluble vs-v.'¥ SD1ul:olt 

Fij!urn ... D ... {JrJirl' of Aroclor Per 100 millllitou of Bolvell!at 0!5°C unltn olh&t .. i.&t •ndl~IC>d. 
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38 

Sample 

Aroclor 1221 

Aroclor 1232 
Aroclor 1242 

Aroclor 1248 

Clorafin-42·S 

DOP (dioctyl phthalate) 

Dutrex 25 

Aroclor 1254 
Outrex 20 

Aroclor 1262 

Aroclor 1260 
Aroclor 4465 
Aroclor 1270 
Aroclor 5442 
Aroclor 5460 

Trlcresyl phosphate 

VAPORIZATION !RATES 

A.g 'dOoo c and 760 mm a IH!g, 

Wt. Loss 
Gms. 

0.5125 
0.2572 
0.0995 
0.0448 
0.0745 
0.0686 
0.0256 
0.0156 
0.0047. 
0.0039 
0.0026 
0.0064 
0.0045 
0.0039 
0.0032 
0.0010 

Hours 
Exposure 

24 
24 
24 
24 
48 

48 

24 
24 
24 

24 

24 
72. 
72 
72 
72 
24 

Surfac 
Area 
Cm.! 

& 

12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 
12.28 

e 
Vaporization Rate 

gms.tcm.'hr. 

0.00174 
0.000874 
0.000338 
0.000152 
0.000126 
0.000117 
0.000087 
0.000053 
0.000016 
0.000013 
0.000009 
0.000007 
0.000005 
0.000004 
0.000004 

0.000003 

~ 

s AfPPROXIM A TIE VAPOR PRESSURE 
CALCUL A T ED AT 11000 IF (31 .. 80 C) 

' 
Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

0.005 
0.001 
0.00037 
0.00006 

mm. Hg. 

mm. Hg. 

mm. Hg. 

mm. Hg. 

~ 
0509861 
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OF S'!I'RUC 

Metals 

Aluminum .••.••.•••.•••••••••.••.••••••••.•••••••. 
Copper .••••••••••••••••••••.•.••••••••••••.••.••••• 

Magnesium •••••••••••••••.•••••••••••••••••••••••• 

Nickel .•• :.; ••••••••••••.••••••••••••••••••••••••••• 

Silver ••••••••••••••••••••••.••••••••••••••.•••••••• 

Tin ........... lllo ................................... ~ •••••• .,D ••• 

line ••.•.•.•...• , ••••• , •••.•.............• ; .••.•.• • 
Mild Steel ••••••••••••••• , •••••••••••••••••••••••••• 

Phosphor Bronze .••••••.•••••••••••••••••••••••••• 
Red Bras;, •••••••• , •••• ~ •••••••• : •••••••••••••••••• 
Stainless Steel (Type 316) ........................ . 
Yellow Brass ........................... : ••••••••••• 

Plastics 

Alkyd Resin No. 46594·12 ........................ . 

Alkyd Resin No. 46594-13A ...................... . 

Cellulose Acetate (Fibestos) •••••••••••••.••••••••• 
Ourlte Phenol Furfural Resin ..................... . 

formvar Highly Plasticized •••••••••••.•••••••••••• 

formvar low Plasticized ••••••••••••••••••••••••••• 

Glyptal 1276 •••••••.•••.•••••••••.••••••••••••••••• 
Glypta17136 ••••••••••••••.•••••••••••••.•••• : ••••• 
Maleic Resin No. 46594·13B ..................... . 
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Polystyrene (lustron B) •••.••••••••••••••••••••••• 

Reslnox Mineral filled Melamine Resin .••.•••••••• 

Reslnox Wood Flour Filled Melamine Resin ...... .. 

Resinox Mineral Filled Phenol Formaldehyde •••••• 
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Resinox Rag fitred Phenol Formaldehyde •••••••••• 

Urea formaldehyde Resin (Pil'lskon Co.) .......... . 
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W'IJSC Osrry RANGES OF SOME OF THE AROCLORS 
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D ENSITIES OF AROCLORS AT VARIOUS TE PERATURES 
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At ordinary temperatures Arodors have not presented industrial 
t.oxicologica1 problems. \Vnere Aroclor vapors may be cu­
count.el·ed in workrooms, local exhaust ve11tiJation together 
with general workroom exhaust is recommended. 

Skin patch t.e..()ts \~:ith a polyvinyl chloride free film plasticized 
with 11.5?c by weight of Aroclor 1254 (about 251)( baEed on the 
weight of the vinyl resin) and a similar amount of dioctyl 

· . phthalate sho\\'ed t.hat this film was not a primary irritant or 
a sensitizer. Skin patch tests with Aroclor 1254 alone applied to 

gauze and placed in contact with the skin shov.·ed no primary 
irritancy or sensitization. Other skin patch tests using canvas 
coated with Aroclor 5460 and an oil modified alkyd resin, in 
such a numner that the Aroclor concentration in the paint film 
on the fabric was about 17y0 by weight of paint. solids and the 
finished coated fabric contained approximately 7 {,~~ by weight 
of Aroc1or 5460 showed that this i>ainted 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 usual manner \1\.'ith soap solutions. If accidental burns occur 
from contact with hot Aroclors, ihe burn should be treated the 
same as any orcl inary bum. Aroclor adhering to the burned 
area nt>ed not be removed immediately unless treatment of the 
burn demands it, in which case use soap and water or repeated 
washings with a vegetable oil. 

0509865 

( 
( 

( 

( 

Case 1:19-cv-00483-RDB   Document 1-15   Filed 02/19/19   Page 47 of 48



Case 1:12-cv-11645-DJC   Document 125-1   Filed 08/29/14   Page 90 of 150Case 3:15-cv-00578-WQH-AGS   Document 1-20   Filed 03/13/15   PageID.190   Page 48 of 48

a 

L~1 FORMillG 

fire retardant 

Inert INSUlAT ING 
shear resistant 

heat stabl0 HEAT TRAU SFE R 
~ubrlcatlng DEDU STING 

HIERT r~1 ATfUX E S 

physically "adjustable" P LAST [ G I Z H~ G 
adhesive BUlKHIG 
non-volatile 

low cost COATH!G 
thermoplastic 

REDUCIUG \'OLATil iTY 

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. 

Dtvi~Slon 0 aoo North Lindbergh Blvd. G St. Louis 66, Missouri 

.. 

' ~--

The Information In thl$ bullatln Is, to our best knowledge, true and 
Dccurote, but sll recommendntioM or ttuggestions ore made without 
guarontee, r;lncEt tho conditions of use are beyond our control. Tha 
Monunto Chemicol Company dis.claims ony liability incurrod in con­
nection with thG use of those date or &uggeslions. Furthermoro. 
nothing contained herein s.hall be construed as a r0commendation 
to use any product in conflict with ~txisting patent1 covering &ny 
materiDI or It~:~ uso . 

~ ?' 
- • J I 

LEX OLD 
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SALES

DEPARTMENT

Monsanto

P L A S T I C I Z E R
PAT T E R

J. R. Darby
Res-JFQ

^399-

MONSANTO C H E M I C A L COMMNr

0«GANIC CHtMICAU O I V I S l O N

JT. IOUIS 74. MISSOUH

February,

END USES FOR AROCLOR COMPOUNDS

GENERAL INFORMATION

SURFACE COATINGS

ADHESIVES AND SEALERS

PLASTIC APPLICATIONS

MISCELLANEOUS

Page

1

3 .

'8 '

11

15

FOR SALESMEN'S USE ONLY

Rtcommendolioni on modi without guoionlet lince condilkxii o/
uie art btyood out control. Nothing h*'«in ihould bo contlnitd 01
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END USES FOR AROCLOR COMPOUNDS

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
applications for the Aroclors and increasing your sales of these products.

SURFACE COATINGS are the largest single outlet for the Aroclor compounds.
The adhesion, cost, chemical resistance, and flame resistance of these
Aroclors are of tremendous importance.

The ADHESIVES Industry also consumes large quantities of Aroclors. In 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 sizeable quantities of Aroclors depending
upon the type of end application. The reasons most commonly mentioned for

: using the Aroclors are adhesion, cost, flame retardancy.

The miscellaneous "category includes all types of applications, some of which
I are large, some of which are very small. However, we have outlined these
; applications in the attached sheets.
1 The attached write-ups are for your own use only, and not to be shown to
: customers.You will note we have shown four categories in order to give
) you an idea of our volume in each field. The break down on these is shown

below.i

'h Large 500,000 pounds and over
L Good . 250,000 - 500,000 pounds'annually

Fair 100,000 - 250,000 pounds annually
I • Minor Less than 100,000 pounds annually
i .

} You will note a practical potential figure. This is an indication of
i the number of times we could probably expand our participation in this
[ field with effort.
i

I We have shown products used. These are in descending order of use in the
: field of application.

I 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.

Q6275CH
L : - - . - . . - .
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Page 2

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
field 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 in your sell-more Aroclor program.

Xr

0627505

L: .....v. .. •: :. ' ' •• .
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Page 4
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 Compounds plus 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 find that our Aroclor compounds are being sold in Nitrocellulose lacquers-
.-.. for the following applications. ... .

1. Electrical Appliance cable finish for dielectric
properties of the finished cable.

2. Heel lacquers for women's shoes.

3. Lacquers for fiber seat covers for automobiles.

.4. Overprint varnishes. •••'•:•£.

5. -Wire cable coatings.

6. Metallic lacquers.

While Nitrocellulose is an old product, there are constantly new
applications for the use of Aroolors popping up in this field.

POLYVINYL CHLORIDE

In totaling up the amount of Aroclors sold in polyvlnyl .chloride surface
coatings, we were surprised to find that it was so large. ' Among the
interesting applications are flame proof acoustical tile finishes and
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, plastlclzer
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 Wick, 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
compound, and stabilizer. U.S.P. 2,183,811 by Edward C.. Homan assigned to
Irvlngton Varnish and Insulator Company, Irvington, New Jersey.

0627507
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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 a large amount of an Aroclor compound. U.S.P. 2,227,637
by Rudolf Engelhardt assigned to-I. G. Farbenindustrie Aktiengescllschoft,
Frankfort-on-the-Main, 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. 2,115,214 by Clifford Jay Roller
assigned to Ault and Wiborg Corporation, New York, New York.

STYRENE-BUTADIENE

'" In Styrene Butadiene 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
Paraffins when metallic pigments are used.

RANDY GRAHAM reports the reason they switched :from Chlorowax to Aroclors
1254 and 5460 in their Pliollte S-5 traffic paint" was because Chlorowax 70
precipitated from the formulation. When the paint was applied the precipi-r.
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.

;POXY RESINS . . ""->.

As you know, we have a big push on for the use of Aroclor compounds in epoxy
plastics and surface coatings. Shown below are three references which may
be of value to you.

to follow up his purchase of :300 pounds
This material is "being used in epoxy resin

JOE HENNINGER contacted Mr.
of Aroclor 5460 in late November.
coatings. Mr. said th.at he very much approves of the flaked material
over the old Aroclor 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 gloss with a great
depth. • • - - - •-•'-•

They are currently using Aroclor and Mod Epox in an epoxy terrazzo.
JOHN ELWOOD says that this Is a relatively new product with them and seems
to be going over very well. They expect their purchases to increase greatly
in 1961.

POLYVINYL ACETATE

In polyvinyl acetate coatings the Aroclor compounds are used primarily in
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 primarily
to impart flame retardancy and good' CQrrosion resistance

0627508
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JOHN LONSBERG has an account that uses Aroclor 1254 In conn
coatings on pipes, underground and above ground.

SURFACE COATINGS
Phenolic surface coatings seem to find their greatest play in masonry and
marine coatings.

JIM COMPTON reports that a p-tert-a'myl phenolic type marine varnish con-
taining 40 parts of Aroclor 1268 showed up very well in exposure tests of
fourteen months-at^45° angle in Florida. The Aroclor 1268 is used to give
a velvet-like appearance to low-gloss varnish, probably by recrystallization
of Aroclor as varnish dries. Varnish is 50$ solids with 50 parts mineral
spirits, 50 parts turpentine, 50 parts Cellte 110,-6 parts Bentone, 40 parts
Micromica (C-300 English Mica Company) and 3 parts anti-sklnning agent.
Also used is Cobalt drying agent and-zirconium dry catalyst. Expected use
Is a varnish for cedar or redwood.

ALKYDS -. •;•- .,- ' ' "'""

JOHN ELWOOD has an account that usesAroclor 1254 and 5̂ 60 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 varnishes,
National Paint> ..Varnish, and Lacquer Association. Science 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 in both ETHYLCELLULOSE and CELLULOSE

j ACETATE BUTYRATE for CABLE LACQUERS.

; WALLY HILLIARD reports he has a customer using Aroclors in a floor wax
'• in combination with other waxes because of the melting point of the Aroclor
! 5̂ 60.

FRANK GUIGNON reports he has a customer that uses Aroclor 5460. as a
sole binder with metallic pigments because of the excellent resistance of

j the Aroolor compounds with regards to anti-tarnishing properties on the
| pigments.i

The use of Aroclor compounds in ALLYL STARCH emulsions including prepara-
tion and hardness is discussed in U.S.D.A". Circular AIC - 351 (1953).

I BILL DAMRON has a customer using Aroclor 1254 in a new non-flammable
thermoplastic Icicle for Christmas Trees.

A WATERPROOFING composition for wood is 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
Stopall Waterproofing Manufacturers Inc., Kalamazoo, Michigan

'"̂
k AN ANTI-STATIC coating for plastics is made of acrylic pol;

Aroclor compound dissolved in suitable solvents. U.S.P. 2,64t
Eleanor G. Sheridan, Luther L. Yeager, and John BJorksten assl
Nash-Kelvinator Corporation.

" • ' 062^
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JAKE ARBOQAST gave figures on availability of Montare. This is all
going into sealing compounds for automotive use.

The technology employed by one of WALLY SCHALI^S accounts was so unlike
other aspects requiring plasticizer usage,.he was at a loss to recommend
plasticizers. Instead, 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 LONSBERQ 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 is made by dissolving \%-̂ >% of an Aroclor compound in a suitable
solvent. U.S.P. 2,698,262 by Frederic Balmar, Versailles, France.

' 0627810
•
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3LYVINYL ACETATE EMULSION ADHESIVES

The Aroclor compounds are widely used In emulsion adhesives. If you will
remember we used to make Ortho-Nitrobiphenyl. When this product became -....
unavailable, 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 adhesives, for cartons,
envelopes, industrial equipment, and paper board boxes.

POLYVINYL ACETATE HOT MELT

Here is a large field that is growing rather rapidly. This type of hot-
melt adhesive is 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 is 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 is comprised of a
vinyl chloride/vinyl acetate copolymer, an Aroclor compound, Santicizer B-l6,
and suitable solvents and pigments. U.S. P. 2,392,412 by John E. Robinson
and Paul W. Millilot, Jr. assigned to American Can Company.

; RUBBER ADHESIVES
'v

We were surprised to find out the amount of Aroclor compounds that are
; being sold in rubber adhesives. Here the low cost, the adhesion and flame
| retardancy of the Aroclor is of prime Importance. With regards to end
' applications, we find that Aroclors are being used in. rubber adhesives
f for rug backings, flooring adhesives, and tape mastics. In addition, one

company is making an emulsion adhesive based upon polyisobutylene and
s Aroclor.

i RUBBER (THIOKOL)

i Here is another sleeper. The quantity that we are moving in this field
i once again 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
j aluminum windows, industrial applications, curtain wall construction, etc.
:• The normal range of application will be anywhere from 10 parts of Aroclor
i up to 50 parts of Aroclor.

i ; PRANK QUIGNON has a customer currently working on a polysulf ide synthetic
I i rubber development. The end product will contain about 50$ Aroclor 1221.
i j The finished product is to be used for flexible molds, electronic potting,

and building sealants. Aroclor functions as a plasticizer in the formulation.

ISCELLANEOUS

The Aroclor compounds are used in a variety of miscellaneous adhesive
applications. The following references may prove valuable talking points
at specific accounts,

0627512
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A SEALING COMPOUND for the Joints of conduits and contains effective
1 form -67°F to 212°F is made by mixing approximately equal parts of amorphous
i . graphite and an. Arocslor 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.

I A-BOOKBINDING hot-melt adhesive composed of a viscous linear polyamlde
resin and an Aroclor compound (40$-65$ chlorine). UiS.P. 2,612,463 by
Rodney Q. Brown, assigned to E.I. DuPont de Nemours and Company, Wilmington,
Delaware.

i
I LEATHER and SHOE heat activated adhesive composed of Butadiene-AcrylonltriL
i .rubber copolymer, basic zinc carbonate, a vinyl chloride/vinyl acetate
I 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
a 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 Foilfilm Inc., Dayton, Ohio.
i • • .

i '-A'HEAT ACTIVATED adhesive showing resistance to cold flow composed of
i approximately 100 parts of paraffin wax, 96 parts of Aroclor 5460, 45 parts

I ! of ooumarone resin, and other"-ingredients. U.S.P. 2,376,778 by Ernest L.
Kallonder assigned to Dennison Manufacturing Company, Framingham, Mass.

i PUTTY made with the Aroclor compounds are non-hygroscopic, flame resistant,
I 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
i Corporation, East St. Louis, Illinois.

I JOHN OREM reports that Jack has evaluated many plasticizers and finds
j Aroclor 1254 to be about the best with the epoxy systems. He has formulated
j a soft epoxy plasticlzed with about 30$ of Aroclor 1254. Its use would be -

for a socket sealer. The epoxy cures at 350°F in one hour with an amine
f -curing agent; will set up at room'-temperature in two days. Jack finds this
I formulation very stable in the presence of high heat of about 350°.
i
t
j A thermosetting OPTICAL cement composed of dialkyl phenyl phosphona'te
r 'and a viscous liquid Aroclor compound. U.S.P. 2,670,586 by John J. Lugert
j assigned to Eastman Kodak Company, Rochester, New York.

! POLYSTYRENE WALL TILE EMULSION ADHESIVE composed of .polystyrene emulsion,
j . clay, Aroclor compounds, and other ingredients. The resultant adhesive
: has excellent adhesive characteristics and is waterproof. U.S.P. 2,486,756

by John P. Murphy and Russell Omadahl assigned to Monsanto Chemical Company,
! St. Louis, "Missouri

0627513
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PLASTIC APPLICATIONS .

The low cost flame resistance and adhesion, characteristics of the Aroclor
compounds were most commonly mentioned In the plastic applications.

EPOXIES ' ' •

Once again.we are pleasantly surprised to find the volume of Aroclor that • ..-•
was moving in epoxy resin applications. Specific details on how these
products were being used and the type of end applications were not avail-
able. The plasticlzation and the flame retardancy .plus chemical resistance
were the three most important reasons.

One of NORN 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 125̂  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 solid Aroclors are used in compounding primarily
for processabillty while the liquid Aroclors are used in plastisols for
viscosity stability and flame resistance. Also, in plastisols the solid
Aroclors are used because of their low volatility and excellent adhesion.

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 Corporation of Culver City, California.

CURT SINGLETON passed along one of Bill Grosse's tip items. The tip of
using 40 PHR of Aroclor 1268 was successful in a problem they have had
wherein 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 Aroolor compounds are utilized as flow aids in
grinding wheels and in brake linings.

CELLULOSE ACETATE BUTYRATE
i

In cellulose acetate butyrate the Aroclors are commonly used in hot melt
applications. Here we would recommend adequate ventilation, of course.

,-^ The solid Aroclor melts at the dipping temperature, but does not cause
'V. excessive tackiness when the part is cooled.

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 impregnating 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
C.hgmical Company, St. Louis, Missouri.

POLYSTYRENE molding products made non inflammable with a solid AroclorCompound
possesses good electrical properties. U.S.P. 2,454,255 by Joseph R. Mores
assigned to Monsanto Chemical Company, St. Louis, Missouri.

; A FUNQICIDAL 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 is, apparently, doing quite a Job
| thus far \i6ed:a"s a. flame retardant in their silicone rubbers.
i
i 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
j and asphlat is- eventually coated onto paper.

i Aroclor compounds are used in the colloid layer of PRINTING FORMS.
j U.S.P. 2,291,673 by Fritz .Albers and Edward Schloemann assigned to General
i Analine and Film Corporation.
}••'•>_• .. • .
I A HOT MELT coating for webs of paper or textiles composed of polyethylene,
i terpene resins, an Aroclor compound, and paraffin. U.S.P. 2,453>644 by
} Walter C. Steinkraus, Chicago, Illinois. ~
i

[ One of BILL DAMRON'S customers said Aroclor 1254 was used because of
• its fire resistance into resin material products. They are using it in
! two applications: wax paper coatings for paper converters and manufacturing
I 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 Kock assigned to I.G. Farbenlndustrie Atkien-
gesellschaft, Frankfort-on-the-Main,Germany.
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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 Anaconda Wire and Cable Company, a corporation of Delaware.

Aroclor compounds are used to plasticlze POLY p XYLENE compounds and
filaments. U.S.P. 2,763,630 by James K. Hubbard assigned to E.I. DuPont
de Nemours and Company, Wilmington, Delaware.

Aroclor 1260 Is used in a low flammable, STERILIZA3LE HAIR BRUSH
made from Ethylcellulose. U.S.P. 2,326,81-1 by David R. Wiggam and
William Koch assigned to Hercules Powder Company, Wilmington, Delaware.
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The miscellaneous applications for Aroclor cover a wide variety 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 . .,
~. —" • " " " - m _ - - - •#.

This is an application that is 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_fleld is one that has been reborn. It is sometimes
called the "lost wax" technique. We have made a sizable survey and you
will be hearing more about this later. Aa.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 po'fnt.., and
other desirable characteristics imported by the Aroclors.. will. enable us
to give you a full story as soon~as"we are able to contact a few more
people and verify their 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,l4?,824 by John Krauss Webb assigned

; to International Standard Electric Corporation of New York, New York.
i
• 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 properties,. Other applications for

', Aroclors as impregnants are as follows:

SILICA TEXTILE materials that have been leached and then coated with
a 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 Aro'clor 5460
and Aroclor 1254 as an Impregnant for welding cloths which are used in
fabrication plants. He said that he actually flame proofs these cloths
so 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

Case 3:15-cv-00578-WQH-AGS   Document 1-21   Filed 03/13/15   PageID.208   Page 18 of 20
Case 1:19-cv-00483-RDB   Document 1-16   Filed 02/19/19   Page 18 of 20



Page 17

QEORQE STEWART recommended the use of Montars to a customer who felt
some of the air-conditioning companies such as Carrier plan to specify
FIRE-RESISTANT ASPHALT FELT in 196! 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. Fisher assigned to
Interchemical Corporation, New York, New York.

A flameproofing 'composition is based on a mixture of a thermally
unstable chlorinated resinous material, zinc carbonate, and other ingre-
dients plasticized 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 . ' --•••

There has been a number of government articles which appeared on the use
Of Arociors to extend the life of volatile insecticides for non-food prompt
uses. Shown be.low are a series of references which may be of interest to
your insecticide potentials:

Chlorinated Polyphenyls to improve Lindane Residues. W. N. Sullivan
and I. Hornstein in Journal of Economic Entomology Volume 46, February 1953,
Pages 158-159.

Improving Deposits for controlling Insects outdoors. W. N. Sullivan,
Irwin Hornstein, A. H.' Yeomans, and Ching-Hsl Tsao, Journal of Economic
Entomology, Volume38 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 is marked
by Aroclor 5'46o. Residual Effectiveness of Mixtures of Organic Phosphorous
Insecticides with Chlorinated Terphenyls. Irwin Hornstein, William N.
Sullivan, and Ching-Hsi 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. Irwin 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

How many times have all of us thought that more Arociors should be used
in printing inks. At the present time a rather small amount is 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'Hueo

" " ~ 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 insolvent 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 \% level in an invisible ink formulation used to trace
cutting pattern on Chenille rugs and spreads. Recently had to switch
dye Ingredients and Aroclor 1221 would not work with new dye, but
Aroclor 1262 did work.

PIGMENT GRINDING AND CARRYING

This is 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" Tor 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 o3V METALLIC
PASTE PIGMENTS. U.sT'P. 2,713,006 by Samual N. Hunter assigned to
Hunter Metallic Pigments, East St. Louis, Illinois.

MISCELLANEOUS

:The Aroclors also find a lot of miscellaneous applications, some of which
are discussed briefly below:

Solid powdered Aroclor compounds are used as a DELUSTERING AGENT for
rayon. U.S.P. 2,111,44'9 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 i« melted and then used to fill the pores of nickel
sponge. The sponge can then be machined without destroying the cell
structure. After it; has been fabricated, it is brought to a high
temperature and the Aroclor is probably vaporized off.

A V'ATER SOLUBLE SOIL-POISON concentrate is 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

-jk • Chemical Company, St. Louis, Missouri.

L
0627521
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Monsanto
ORGANIC CMEMICALS OnelSiom

Monsanto Compenv
BOO N. Lindbergh Boulevard
St. Louis. Missouri 83168
Phone: (314) 894-1000

March 27, 1969

Mr. Fred H. Dierker
Executive Officer
State of California-Resources AgencySan Francisco Bay RegionRegional Water Quality Control Board364 Fourteenth Street
Oakland, California 94612

Ref: File No. 2119-1075
Dear Mr. Dierker:

This letter is written in response to your letter datedMarch 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.
1. We have recently contracted with a consultinglaboratory to undertake fish toxicity studieson PCB's. Because of the low solubility ofPCB in water, it may be difficult to obtain a96-hour Tt. Depending upon the results ofthe initiar studies, we may conduct 30-dayexposure experiments.
2. Attachment A shows the general physicalcharacteristics of PCB. Information set forthon the bottom of these pages shows the resultsof acute animal toxicity studies showing theoral LD" in rats and the minimum lethal skindose wha applied to rabbits. You will notethat these results were obtained using un-diluted samplee or as a corn oil suspensionsolution depending on the viscosity andsolubility of the materials.

NEV 031051
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3. & 5. Attachment B shows the results of studies ofchronic inhalation. You will note in thetable describing the properties of variousPCB's that the liquid materials have
extremely high distillation ranges and that
waxy or resinous materiale 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 volatilityand water insolubility. When used in
dielectric fluid, PCB is hermetically sealed
in eapacitors and transformers, designed for20 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 includeautotobile tires, or floor tile. These
applications of PCB emphasize its inertnessand low volatility to provide long service lifefor the product without loss of flexibility.In normal use, PCB plasticizer applications areambient temperature environments presenting nospecial health problems. In view of PCB'schemical inertnees, we would anticipate noproblems associated with the environment fromrefuse dumps.

PCB finds further application in industrial(excluding aviation) hydraulic and heat transfereystems. As in the case of dielectric
applications, these systems are designed for
essentially indefinite fluid life.

4. PCB is eseentially insoluble in water, which is
a property valued for most of its industrial
applications. The solubility of PCB varies
with the number of chlorine atoms. Solubilityin tap water at 25°C. is as follows:

NEV 031052
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Material Solubility in Water
PCB - (42% chlorine by weight) 203 t 10 ppmPCB - 106 ± 14 ppmPCB - (54% 50 ± 2 ppm

This data indicates that the most highlychlorinated PCB's are the least eoluble in water.Annual consumption in the Bay Area is less than500,000 pounds for all PCB applications.
6. It is a long standing policy at Monsanto not todisclose information concerning our customers,including the customer's name. However, wedesire to cooperate with you to the fullestextent practicable in this matter. Should youdesire to visit typical PCB users we will behappy tO approach our customers to arrange avisit.

7. We advise persons using PCB products to takenormal precautions associated with handling mostsynthetic materiale. If accidentally spilled onhande, no serioue skin irritation should occur.However, PCB has a solvent action (similar topaint thinner) on the fats and oils of the ekinand prolonged contact may lead to drying andchapping of the skin.

In the event of contact, the skin should be washedwith eoap and water. Saturated clothing shouldbe removed and dry cleaned. Spills may be cleanedup with rags, sawdust or absorbent clay. Eyecontact may result in painful irritation butshould cause no permanent damage to tissuee. Inthe event of eye contact, the eye should beflushed with large amounts of water. As with all
eye first-aid, a physician ehould be consulted.To relieve irritation, physicians have used a 1%Pontocaine as well as ophthalmic cortisone acetatesolution, or castor oil.

Infrequent exposure to PCB vapor should not causeill effects. However, prolonged exposure to highvapor concentrations should be avoided.

NEV 031053
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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 is due largely to low volatility which
reduces possible inhalation at ambient
temperatures.

We aincerely trust that this answers the questions con-
tained in your letter. As further information becomes
available in which we feel you might be interested, we
will pass such information on to you.

Yours very truly,

40 (7)
740-7L-- Howard S. Ber' n‘1 Director, Functional Fluids

HSB:pep
Attachments
BCC: P. S. Park

•R. Wheeler/J. Garrett
D. A. Olson
P..Benignes
V. Welsher!
VI. Pogue
N. T. Johnsen
V. a. Alehard

P. B. to B. B. Bergen °alp Upward - Some ideas for yourconsideration may he appropriate based on my dlsousalouswith Phaeton Park, J. Garrett and Bill Blehard Uhile pre-paring this response.

1. Phembum emphasises that nothing should be volunteered
as then type request. unless speeifteally requested,Wesns. of els.interpretations anti needless ahanees
for oonfUsion. VI san always add but never subtractnes sanstalag witten.

2. Vs may went to semeldwr, then appropriate, a personalvisit in lteu of written commoleatione. Personnel
from NOnsanto at suds v1aita abould not be our

NEV 031054

r--
780592



r Case 1:19-cv-00483-RDB Document 1-19 Filed 02/19/19 Page 6 of 6

technieal experts but a responsible management
representative who can relate oritical questions.
This permits time for preparing answers that will
not allow nig-interpretation.

3. Anticipating negative impact of the Time Magazinearticle and continued negative comments by Rise-
borough at UC, a personal visit by such a person
may help clear the air and solidify our image of
cooperation before publicity expanda via partiallyinformed sources.

4. Estimated Day Area Aroclor usage of 50014 lbs.
derived from fellowingt

Plasticisers (per C. Paton) 4514 lbs.
*Dielectrics 3001
Heat Transfer 1001
Hydraulic

Total 49841 lbs.

'Deflate. Whage for initial fill of new
transformers. Actual consumption in Bey
Area would be significantly less, perhaps
5o6.94 less.

I hope the above may bo of value to you.

D. A. Pogue

/pee

NEV 031055
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2. Plcturet The 
XlvkulcB. The F i s h  Pathologir t ,  Mr. 1. Johanr8on ruspec t r  
that t h i r  i r  cau8.d by PC8. A lOOPho10 i n  thu l r w  prevents  
tho Authoritiom t o  take any act ion.  

young 8almonr d i e  i t !  t h e  r a l ~ n r  rtation a t  

3 .  we have got a new e n v i r o m n t a l  poiroq - PCB. on J u l y  26th 
SrnAland and Uetergdtland ( c o u n t i o ~  i n  Swodcnl were hit! by a soot 
and o i l  r a i n .  AnalySiS .hoe t h a t  much a r a i n  contain8 unong other . 
thing8 PCB. PCB i r  rather l i k e  DDT, but probably amre poisonous. 
By o r t i n g  PCB-poim110d r i c e - o i l  raMY p . o p l C  i n  Japan heva died.  
I n  Wedan "Folhl18.n' have found PCB i n  abet a11 the fish and 
moat they havo analyred. 
?ran 1960 to  1969 the PCB-CQntent i n  analyeed ramplea increased 
by SO X. La8t year  8O-lOOX of r M  and young ralmons d ied  a t  the 
Salmon Ra8rarch Insti t tat .  a t  ~ v l r a r h 8 .  The fiahor had high 
PCB-content. FCB i r  v*rY .tabla. f t  Cannot be d o s t w e d  by living 
o r g a n i m r  and i r  rpread in:nature i n  higher and higher  con- 
cont ra t ionr .  PCB i a  found i n  f i r h e r ,  bird. and paople a l l  over 
the w o r l d .  
PCB i r  ured 88 cooling-oil  and i n r u l r t i n g  f l u i d  i n  h igh  tOn8ion 
tranrformarr and a8 p l a t i c i z a r  and alqa-killar i n  p a i n t  and aea l ing  
cwtpaundr. mcaure of a loophole i n  t h e  l a w  t h e  ume of P ~ B  cannot 
ba 8 t O p P d .  

4 ,  ~ n v e r t i g a t i o n r  rhcnr that  B o o t  and oil r a i n 8  of the kind t h a t  h i t  
the ccart of m a l a n d  and b t e r g d t l a n d  on Sunday conto;n Pc8. pc3 i s  
a ~ n v i r o m m n t a l  poiron t h a t  8 l w l y  s t e a l  upon u.. I t  cannot be 
deetroyed by l i v i n g  otganirmr. PCB i r  r o l d  without l i m i t a t i o n s .  
A loophole i n  tho l a w  prevent8 the Author i t ia r  frm doing anything 
a g r i n e t  t ho  use of it. 

wows 031360 

5 .  J3fo-danclerou8 environmental w i r o ~ ,  
p- DIIT-threat. 

6. I n  roe 8nU young ulmons at th. Salmon Reaaarch I n s t i t u t e  i n  
Uvkar1.0 th8  parcantage of d i a t h  W U l l y  i s  a b u t  10-29%. High 
contmnt of PCB (polychlor ibatrd biphenyl.) ha# been found i n  the 
roe. I n  Sw&n'LFolkhS1aan' h.8 found PkB i n  alea8t all t h e  fish 
and mat they hava ana1yred.PCB i 8  r a t h o r  l i k e  Dm but perhapr 
i t  i r  wre pai8onoua t h a t  Dcfi. 'Naturvkdrvcrket'  ha8 done a f i r m t  
tev.iw.of t h e  u8e in Sweden. It  ha8 h e n  C l r r r i f i e d  as r t r i c t l y  
c o n f i d r n t i a l .  ~ a c a u 8 a  of a loophole i n  the l a w  n t i t h a t  " N a t u r v k d s -  
verket' nor *Giftnllmden' can Stop th. US. of PCB. PCB i 8  an 
onvfronmantal pai8on which a l W l e Y  but 8uroly r t ra l r  upon us. 
The cantont  18 clored to, $8 On h V e 1  wi th ,  or i r  above t h e  
content of DDT. Tho u8o of PCB i r  free. What is PCB? 
ft 18 a group of chr id iz ing  hy&OCarbonr, a group of clorfnated 
biphanylr t i g h t l y  t i e d  together  i n  a W n t a t i c  way. This is nunu- 
f a c t u r r d  by having c h l o t  t o  react with biphenyl,  on aromatic 
hydracarbQne. 

.. . .  . , . a .  
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f n  &n&A they 8e11 thrte prOdUCtt: The Frcnchmade py&al&n, the 
A m a t i c m  Aroclor and the German Clophen. The m8t ConmtOn kind hare  
i n  &a&n i r  clophen which is manufrctumd by Fmyerircha Anil in  i n  
Uvcrku8an. Two f i e l d s  of appl ica t ion  Qninater 8 s  Cooling-oil and 
inaula t ion- f lu id  i n  high tanr lon  trrn8former8 qnd conbnoor .  and 
an p l a 8 t i c i t e r r  and a l g 8 - k i l h r r  i n  pa in t  - and 8aa l ing  c~mpa~ndp. 

A l l  over t h e  world1 
st aaaw s t range  that tha Leaage  from t ieam rather a p c i a ~  fields 
of app l i ca t ion  can be the reB8on fot no8 f ind ing  PCB i n  fish, birds 
and pmlple a l l  over  the w o r l d .  Bu t  PCB cannot - a8 f u  as they 
know - be destroyed by l i v i n g  organimau. If it g e t r  i n  ua or i n  
nature  i t  w i l l  c i r c u l r t a  w h i l e  tb qruntit i .8 increaae .  
A p r a c t i c a l  t N n g  i n  8 fav tmchnical a i tua t iona  becornea a grewing 
environmental danger. 
Aaeis tant  Prof. 8 .  O d n  a t  :Lantbtukshe)g8kolann n t . k e s  finger 
printm* of the citier i n  Sumden f r a  the environmental .poison 
poin t  of view by r a r e u c h f n g  tha  content of poimon i n  mludge 
of t h e  cleaning p l an t r .  They looked fat PCB i n  63 cleaning p l a n t r  
u\d found lt i n  a l l  of them, The content  W.8 hlghest i n  the i ndua t r i -  
al ar-8. The content  ha8 i nc rea r td  wi th  Ca SOX between tha t e a t s  i n  
19W and 1969. e. o d n  ray# t h t . h t u e  i s  no other  reason for t h i s  
than that PCB ha8 been used =re and more. 
gNaturv&rdsverket* h8s no r i g h t  t o  &ab8nd the PCB-conaumcre t o  put 
t h e i r  c u d 8  on t h e  table. 

The C U 8 t O M r  l i 8 t  tells: 
Hanagu G4neral V. Pa~l88On #.yo: "Against promi80 of secrecy we 
8uccrcded in t ak ing  part o f  the swdLah PCB-mdlcre' awtomer list. 
f M a f r a i d  we axe not rllowod to publimh t h i s  material". 
"Haturv&rd.vorkatm arkad Ing. A. K j & l l w n  t o  V i s i t  the companies 
which UH PCB. We wrote t o  about 20 pa in t  conp.niem and electrical 
i n b u r t r i e s  and v i s i t e r  lano of t h e m .  I 

~ h i r  is the quan t i ty  u8ad i n  8 w & n  evr ry  year: 500 tons  i n  conden- 
.or:. andtranrforrp.ra ,  55 ton8 i n  PVC - and rubber pa in t ,  15 tons  

-'At a m  compwniw t h y  t h r w - i t i n  a d w ,  a t  o the r  p l ace r  they 
throw it i n  th. ~ . a t o 3 ~ t c r , '  fng. X j U l m ~ r  .8b.Ya.YoU no t i ce  PCB 
i n  paint,  when you wamh d i m h . 8  8nd W h u r  You rcrapa h e r .  
PCB i r  w d a a t m y a b l ~  through burning. It Cannot be d i ro lvad  even i f  
yoy boil it i n  concentrated Nitric A c i d .  
The tranrformcrs leak; I 
xn electrical works thay u w  it i n  a cl08ed eyatem. NO o i l  or .cooI ing  
f l u i d  w i l l  l0.k out. m e n  they change the o i l  they r e t u r n  the old 

I o i l  to tha sunufacturer .  B U ~ .  80tWeiMm.there are i n t c rup t iona  of 
tha oarvicr in the tran8formcrB. 'Some t i m e  ago we wmre warnad that 

1 3 ton. t r a n a f o l w r - o i l  had loaked o u t  i n t o  a lake- rays pp. S. 
Jansan a t  Lllt.tUrvirQsvukttm mp)cia2lnrlytidca l L I L b O r . t o r i u M ,  uppsala 
x k  V.8 mineral o i l .  But it could a8 -11 have been P C B - o i l .  

i n  .hipbottom pbt, 35 ton. i n ' s ea l ing  canpoundt. ! 
: 

i 

I 

i 
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A t  the  &lmon Re8oarch I n r t i t u t e  i n  XlvkarhC) b r o o a n g  8almonr r w i m  
i n  the w a t e r  from baU1v.n Fiver .  -St Y O U  they found that a great 
numbar of tho roe and tho  young talmons died. Alany8i8 a t  *xa tu rvk&-  
verkct'  8luwed high content  of PCB i n  th* progeny. 
-*we are very  worried & o u t  what w i l l  happen i n  t h e  future; N. j o h n -  
.on sayr,  b u t  we have not  enough nmterial y e t  t o  be 8ure it is PCE 
that k i l l s  t h e  salmon progeny. What knW f+ mue i r  that t h e  older 
the 84lrson female a r e  the higher  t h e  PCB-Content i 8  h the roc and 
i n  the young 8ahon8  who Uio. 

18 i n  w i l d  r a h o n r ?  
$0 wild ralmonm -who g ive  material t o  th big ulmon . tation - show 
a much rwllcr  content of PCB. M m y  t he  doath a t  ~ O ( N  r t a t i o n s  
i r  a8 high a8 3540%.  In8te.d of  PCB t h e r e  axe high contents  of DDT 
in the progeny of wild  8alnron8, bu t  they have not proved m y  connection 
betwoen DKn' adn the death of roe. 
  he e n v i r o n m n t a l k e e p e t r  who ase amre prophet8 than mcient i r t r  8.y 
t h a t  it r u e  w i l l  k a day when we know that t h o  ralmons die of pcB.  
What else can you .xpsct than t h e  o u t h a k r  are free t o  continue? 
Third part of a l l  the  rilmonr in b r t a t r j 8 n  lakc c m  of  the  8tatiOn8 
arbore. To pai8on the progeny men8 the 'end  of rl lmonfishing. Even if 
the  content i n  ralmon not ha8 to  be BO high - and today it absolutely 
is not - that we cannot eat t h e  8a lmns .  
mFor)rh&18anF f ind8  high content  of PCB in t he  fi8he8 from a h a t  a11 
the ~ t e r r t r e a r a r  they have analysed and ovon i n  mat, but  tho content  
i n  mtat is lower. I n  Japan people have d ied  by ea t ing  poisoned 
r imsi l .  They knaw W U l y  anything about the Toxicological t i a k s  for 
human h i n g e  of the content  they hava now found in Bwsdirh food. The 
content they have found i n  Japan is higher  than the content here. 

pUqht br ra r iour r  
 he rpread of theso very ruble poisonous material8 i c r  not enough 
uralyred from tho foodhygiene po in t  of view", u 8 8  G, Wort66 8Polkhlr- 
8anm sayr. PCB-might baaorw a rerioucr problm. 
The hwlMker8 could never imagine t h a t  8-11 8hU88 o f  chendcal m d  
teohnical  product8 from i8durtria8 1trJsing O u t ,  could I tay,  circul&te 
i n  l i v i n g  orgrniru u n t i l  thoy (perhps) roaehrd highly dangerous 
concen:raSon8, mi8 i# what tha  P rWidur t  Of t h e  Poison Committe, 
Pharmrcirt R. LUnngran #aid  when ha informed the Oovermantal Authori- 
ties forlEnvkomental H.alth about t h i r a  *PCB befonga to a group of 
materia18 with quallti.8 rimulu t o  DDT and 8Om8tiW8 WOTII that t h a t  
.and I think thry 4ro a problem we w i l l  have reaaon t o  8n4ly.r mors. 
B u t  t he re  i8 as far... 1 know no part of t h e  1.w that giver any ~ u t h o -  
r i t y  the r i g h t  t o  t e e  m y  a c t i o n ,  T h l s  i8 rbbolu ta ly  one of fha loop - 
hole8 i n  OUT l aw r8garding the  p ro tec t ion  Of environmental poiaonr.  I 
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he inves t iga t ion  taker t i m e :  K inVe8tigatiOt1 i a  working on a l r w  th.t will atop t h e  loophole8 
i n  our l a w  but i t  w i l l  .till u k e  ti-. h u m h i l s  t he re  i 8  thim pomai-. 
b i l i t y :  Tha p a i n t  compml~r and tha l.ad.rm of electrical idustries 
can t e e  the chance t o  act i n  an rnnvironmontal-kind of MY themselves. 
pot exunplr the manufacturer of m u l i n g  coagund. that leak. o u t  200- . 
300 kilo8 PCB i n  6r8rund r m r y  year.  (Cidfimh and plaice in h e s u n d  
have very &ish content of PCB). Thi8 81.0 M l d r  f o r  th big p a i n t  
ccnp.ny i n  Stockholm vhich  i8 raspon8ible for th? fact that the clea- 
ning p l an t  i n  h r h o v  ( n a u  Stockholm) hu t o  trke more PCB than any 
other  c leaning  plant in -. 
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Dr. ~ a l r y  i m  away from the of f i ce  for the noxt tu0 
woaks. 
the world’s bast reference file on the Pca situation. 
T h i r  include6 repr in t8  fraa the literature beginning 
in 1936 to roporto isrusd l a o t  weak. 

The quaation of whether or not we should be doing 
anythi%g d i f f erent  in toraw of clinical or phyrical 

Wo have 
dircusrmd in thr past tvo years tho pro# urd cone 
of -ma special rtudiee but h v e  not rsrchd any de- 
cirion ar to w h a t  might be. in d e r .  

In his 8b8encer S can say that we have probably 

- e x m a  I will leave to Dr. Kelly to answer. 
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