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I. INTRODUCTION  

1. The tort of intentional infliction of harm encapsulates a basic moral 

principle – that if you injure someone intentionally and without just cause 

or excuse, then you should be liable for the commission of a tort—in 

addition to any crime you might commit. 

2. Defendant Monsanto (including Defendants Solutia and Pharmacia) 

manufactured or marketed a toxic product (polychlorinated biphenyls or 

PCBs) from the 1930s to  the late 1970s.The toxic product was sold to 

defendant General Electric “GE” for use in transformers.  

3. Defendant GE profited from this product and discarded hundreds of 

thousands of pounds of no longer usable product into the Housatonic River 

in full expectation that the waste product will be carried by the River to the 

Atlantic. 

4. In 1968 Monsanto discovered that the product would never be carried by 

rivers to the Atlantic but instead will become permanently imbedded in the 

sediments of rivers harming humans and the environment. 

5. The toxicity of the product to humans and the environment became known 

word-wide by the 1960s and Monsanto decided to remove from the market 

the portion of the product sold as plasticizer.   

6. Monsanto continued marketing the most profitable use of the product to  

GE with a critical caveat.  

7. Monsanto told GE unequivocally that the product will harm humans and 

the environment and that GE could continue buying the toxic product 

only if it agreed to reimburse Monsanto for any claims filed against 

Monsanto:  
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“… without implied limitation, any contamination of or 
adverse effects on humans, marine and wildlife, food, animal 
feed or the environment by reason of such PCBs.” DJ-20 
 

8. GE continued buying the product from Monsanto after execution of the 

agreement and continued to dump waste product into the flowing waters 

of the Housatonic River. 

9. The actions of Monsanto in not removing the product from the marked 

when it became a certainty the product will harm humans and the 

environment, and the actions of GE in continuing to profit from use the 

product even it caused harm to humans and the environment was an 

intentional act that could not be justified in any society. Intentional harm to 

humans is a crime whether or not prosecutors decide to prosecute or not 

to prosecute the actors of the intentional harm. 

10. Earning money is not a justification for harming humans and the 

environment whether a governmental agency approves or disapproves of 

the action that causes the damages.  

11. GE continuing use of the toxic product created a catastrophe to the Town 

of Lee and its residents for which both GE and Monsanto are responsible. 

12. The Environmental Protection Agency “EPA” empowered by 

the Comprehensive Environmental Response, Compensation, and Liability 

Act  “CERCLA” banned the manufacture and sales of the toxic product in 

1979. 

13.  EPA after 40 years of study and litigation with GE ordered GE in 2022 to 

make an effort to minimize the presence of the toxic product—

polychlorinated biphenyl’s “PCBs” —from a 100-mile portion of the 
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Housatonic River “River” which flows through the City of Pittsfield “City” 

and the Massachusetts Towns of Lee, Lenox,  Stockbridge,  Great 

Barrington, and Sheffield. 

14. EPA, GE, the City and the towns of Lee, Lenox,  Stockbridge, Great 

Barrington, and Sheffield entered into a Settlement Agreement under 

which the City and towns agreed only not to appeal the EPA terms of the 

2022 CERCLA Order to the courts in exchange for GE paying the City and 

Towns the sum of 62 million dollars to be divided among them.  

15. The CERCLA Order was nevertheless  appealed by citizens to the Court of 

Appeals of the First Circuit.  

16. The First Circuit Court of Appeals dismissed the appeal on July 25, 2023.  

17. The EPA Order is binding regardless of whether Lee agreed or disagreed 

with the Order, and cannot be overturned by municipal or local actions  or 

by this Court as it has already been approved by the Court of Appeals of the 

First Circuit. 

18. The Settlement Agreement does not prevent The Town of Lee from  seeking 

monetary compensation from GE and Monsanto for the damages that PCBs 

have inflicted on the Town and its residents.   

19. The 2022 CERCLA Order includes construction of a PCB dump in Lee the 

poorest town in the  region. 

20. The PCB dump could have been created within the confines of the other 

affected towns; Lenox, Great Barrington, Sheffield or Stockbridge, however 

these towns are wealthy and could afford to fight the issue in Courts for 

years, which Lee could not afford. 
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21. It is also evident that the moneys paid by GE as per the Settlement 

Agreement are not compensation for anything other than  the towns not 

appealing the CERCLA Order—as per the content of the agreement—since 

of the 62 million paid by GE 25 million were allocated to Lee and 25 million 

were allocated to Lenox. Lenox the wealthy Town north of Lee does not 

have to suffer damages from a PCB dump like Lee.    

22. The decision by EPA to order he construction of the PCB dump in Lee saves 

GE the expense of transporting dredged PCBs to an out of state accredited 

toxic dump as EPA’s scientists and engineers recommended in an initial 

CERCLA Order issued by EPA in 2016. 

23. Monsanto manufactured all PCBs currently in the River and is jointly liable 

with GE for PCB contamination of the River, and the consequences of the 

contamination. 

24. This lawsuit against Monsanto and GE does not, cannot, and will not, 

interfere with the CERCLA Order or the Settlement Agreement.  

25. The Town of Lee is seeking from Monsanto and GE adequate compensatory 

and punitive damages for the harm both companies intentionally caused to 

Lee by creating profits for their shareholders without justification.   

26.  Those damages include eliminating the use of the River for all Town’s 

residents for years to come.  

27. In the forthcoming 13 years two billion pounds of PCB contaminated muds 

and soil will be dredged from the River by GE–as ordered by EPA –

transported in eighty-thousand-pound truck loads through the streets of 

Lee, and deposited within the confines of the Town of Lee in a dump 

projected to be 150 feet in height on a 20-acre base. Five hundred 
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thousand pounds of PCBs will be left in the sediments of the River by GE 

under EPA estimates under the CERCLA 2022 Order.  

28. The sediments in the River will then be covered by a tarp with potential 

leakage of PCBs monitored for twenty years after completion of the partial 

dredging. 

29. The Town Lee is seeking, as parens patriae on behalf of its residents 

adequate compensatory and punitive damages to be determined by a jury 

for the catastrophic disaster Monsanto and GE have caused to Lee.  

30. The CERCLA Order of 2022 cannot and does not require Monsanto and GE 

to pay damages to the Town for the intentional actions of GE and 

Monsanto that have caused and will continue to cause harm to humans and 

the environment.   

31. EPA has no jurisdiction over Monsanto as Congress restricted EPA 

jurisdiction to the immediate actor that contaminated the soil and the 

River– in this case GE. 

32. Monsanto knew as far back as the 1930s that PCBs were toxic to humans 

and the environment.  

33. The Town upon publication of the contamination of the Housatonic River 

by GE with PCBs in the 1980s and 1990s relied on EPA to force GE to restore 

the River and its banks to its original estate. 

34. The task imposed on EPA by CERCLA turned out to be impossible given the 

nature of forever life of PCBs as Monsanto learned in 1968 from an 

admitted negligent event. 
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35.   The CERCLA Order of 2022 is at best a weak compromise of what EPA 

could do under the circumstances to reduce the risks to humans and the 

environment. 

36. In early 2023, cases filed across this country against Monsanto for 

contamination of water- ways made the Town of Lee aware for the first 

time that Monsanto was jointly liable with GE for PCB related damages.  

37. Cases and settlements for contamination of water-ways mostly filed by 

attorney generals of states like Oregon and Pennsylvania against Monsanto 

provided The Town with a flood of internal Monsanto documents available 

in the dockets of the cases. 

38. On November 10, 2023 the Town in good faith provided documentation to 

GE that would allow GE to seek compensation from Monsanto for all 

monies it had spent and was about to spend under CERCLA Orders for the 

dredging of the Housatonic and Hudson Rivers.(DJ-22). 

39. The basis for GE’s possible action against Monsanto was Lee’s assumption 

that GE did not know that in 1968 Monsanto learned through a “negligent 

event”—Monsanto’s words —that PCBs in the Hudson and Housatonic 

River did not flow with water currents to the Atlantic. (Id.)  

40. GE’s lack of response to Lee’s generous letter generated the Town’s 

interest and sought from lawyers associated with similar cases further 

documentation on the matter. 

41. On December 15, 2023 the Town was provided with the afore mentioned 

contract between GE and Monsanto. (DJ-20). 

42. The statute of limitation of the Town of Lee against Monsanto and GE for  

intentional infliction of harm to humans and the environment begins to run 
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on December 15, 2023 the date Lee obtained the Monsanto-GE contract. 

(id.). 

  

 

II. II. PARTIES 

 

43.  The Town of Lee located in Western Massachusetts is the poorest of five 

towns through which the PCB contaminated Housatonic River flows.  The 

Town is suing here as parens patriae on behalf of Town residents. Towns in 

Massachusetts can sue and be sued under Mass. G.L. ch. 40 § 2. 

44. Old Monsanto is a limited liability company organized and existing under 

the laws of the State of Delaware. The sole member of Old Monsanto is 

Wyeth Holdings LLC. The sole member of Wyeth Holdings LLC is Anacor 

Pharmaceuticals, Inc., which is incorporated under the laws of Delaware 

and has its principal place of business in New York. 

45. Through a series of transactions beginning in approximately 1997, Old 

Monsanto’s business were spun off to form three separate corporations. 

The corporations now known as Monsanto operates Old Monsanto’s 

agricultural business. Old Monsanto’s chemical products business is now 

operated by Solutia. Old Monsanto’s pharmaceutical business is now 

operated as Pharmacia. 

46.  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 chemical business. 
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47. Although Solutia assumed and agreed to indemnify Pharmacia (then known 

as Monsanto Company) for certain inabilities related to the chemical 

business, Defendants Monsanto, Solutia and Pharmacia have entered into 

an agreement to share or apportion liabilities, and or indemnify one or 

more entity, for claims arising from Old Monsanto chemical business—

including the manufacture of PCBs. 

48. 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 

chemical business.  

49. , Solutia was spun off from Old Monsanto. In connection with the spin off, 

Old Monsanto assigned certain rights to Solutia, including the rights to 

enforce the Special Undertaking Agreements. This Special Understanding 

Agreement is labeled throughout this Complaint as the Monsanto-General 

Electric Contract entered between Monsanto and General Electric executed 

on January 31, 1972. (Exhibit DJ-22). In particular, Old Monsanto assigned 

its “right, title, and interest . . . in and to all of the Chemical Assets” to 

Solutia, which were defined to include “all rights under insurance policies 

and all rights in the nature of insurance, indemnification or contribution.”  

Solutia has the right to enforce the Special Undertaking Agreements.  

50. Monsanto is a corporation organized and existing under the laws of the 

State of Delaware with its corporate headquarters and principal place of 
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business in St. Louis County, Missouri. Monsanto did not manufacture or 

sell PCBs. Monsanto was spun off from Old Monsanto in 2000. In 2008, 

Monsanto and Solutia entered into the Amended and Restated Settlement 

Agreement in connection with Solutia’s Chapter 11 reorganization. As 

51. part of that Amended and Restated Settlement Agreement, Monsanto 

agreed to assume financial responsibility for certain Legacy Tort Claims 

(which include claims for property damage, personal injury, products 

liability or premises liability or other damages arising out of or related to 

exposure to PCBs) and Environmental Liabilities related to Legacy Sites. Old 

Monsanto executed a Power of Attorney in favor of New Monsanto, which 

grants New Monsanto authority to take “all actions” over certain claims, 

including the PCB Lawsuits, and provides that Monsanto is Old Monsanto’s 

“true and lawful agent and attorney.” The Amended and Restated 

Settlement Agreement also obligated Solutia to use commercially 

reasonable efforts to assert indemnification rights (including the Special 

Undertaking Agreements) for the benefit of Monsanto and granted 

Monsanto the right to any benefits recovered by Solutia through its 

enforcement of those indemnification rights. Pursuant to the 2008 

Amended and Restated Settlement Agreement and the Power of Attorney, 

Monsanto is and has been paying the costs incurred by Defendants to 

defend the PCB Lawsuits, and has also paid and/or agreed to pay amounts 

to settle some of the Food Chain cases and Water Cases, for the benefit of 

Defendants. 

52. Defendant Pharmacia LLC (formerly known as “Pharmacia Corporation” and 

successor to Old Monsanto) is a Delaware  LLC with principal place of 
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business at 100 Route 206 North, Peapack, NJ 07977. Pharmacia is now a 

wholly owned subsidiary of Pfizer, Inc.  

53. Monsanto, Solutia and Pharmacia are collectively referred in this 

Complaint as Monsanto. 

54. General Electric, a New York Corporation has headquarters and principal 

place of business in Boston Massachusetts.  

 

III. JURISDICTION AND VENUE 

  
55. This Court has jurisdiction over Defendants Monsanto, Solutia, and 

Pharmacia because 1) these defendants have transacted business and 

transact business in the Commonwealth of Massachusetts specifically in 

relation to the sale, distribution, procurement, shipments, use, discarding, 

research into assessment of risks, assessment of dangers, related to 

Defendants PCB products, 2) these Defendants have contracted to supply 

services or things in the Commonwealth of Massachusetts including PCBs, 

3) these Defendants have caused tortious injury by acts of omissions in the 

Commonwealth of Massachusetts including the improper, intentional, 

reckless, and wrongful use, distribution, pollution, sales of PCBs in the 

Commonwealth of Massachusetts; and 4) these Defendants have caused 

tortious injury in the Commonwealth of Massachusetts by acts, or 

omissions outside the Commonwealth of Massachusetts where the 

Defendants have regularly done and solicited business in the 

Commonwealth of Massachusetts. 
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57.Defendants derived substantial amounts of revenue in the Commonwealth 

of Massachusetts through their persistent marketing of PCBs in the 

Commonwealth of Massachusetts. 

58.This Court has jurisdiction over Defendant GE in Massachusetts because 1) 

GE has transacted business in the Commonwealth of Massachusetts 

specifically in relation to the sales distribution, procurement, shipping, 

discarding, assessment of risks, disposal assessment of dangers, dumping, 

remediation and removal of PCBs 2) GE has caused intentional harm to 

humans and the environment in Massachusetts from January 31 1971 the 

date of executing the Monsanto-GE contract (DJ-22) to 1979 when PCBs 

were banned by EPA.  

59. Venue is proper in Berkshire County because the Plaintiff is a Town located 

in Berkshire County Massachusetts. 

60. Venue is also proper in Berkshire County because Defendant GE has a 

regular place of business located in Massachusetts. 

61. Venue is also proper in Berkshire County because defendants Monsanto, 

Solutia and Pharmacia have regularly conducted business in Berkshire 

County through their sale, distribution, shipment and placement of their 

products including PCBs into and throughout Berkshire County.  

 

IV. FACTS 

 

62. The EPA CERCLA Order of 2016 (DJ-1):   

The United States Environmental Protection Agency (“EPA”) is charged 
with enforcing federal environmental laws to protect human health and 
the environment. Under this authority, EPA seeks to hold General 
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Electric Company (“GE”) accountable for contaminating over a hundred 
miles of the Housatonic River system (an area referred to as “Rest of 
River”) with toxic polychlorinated biphenyls (“PCBs”). From 1998 to 
2000, the United States, the Commonwealth of Massachusetts, the State 
of Connecticut, and GE negotiated a Consent Decree (“the Decree” or 
“CD”) requiring GE to clean up its contamination. The Decree was 
approved by a federal court on October 27, 2000. GE committed to 
clean-up the Rest of River based upon the remedy selected by EPA 
through the process outlined in the Decree. (Statement of Position of 
EPA, February 29, 2016. (Emphasis here only. Exhibit DJ-1. at page-1. 
Hereinafter DJ number at page number.)  

 
63.For the next sixteen years EPA used its scientific and technical expertise to 

address the contamination of the Housatonic River as it flows through the 

City of Pittsfield and the Towns of Lee, Lenox, Great Barrington, Stockbridge 

and Sheffield.  

EPA has followed this exhaustive remedy selection process, which has 
included over a decade of expert information-gathering and technical 
analysis, to make its Intended Final Decision for the Rest of River 
remedy. EPA reached its Intended Final Decision based upon an analysis 
of the relevant criteria in the Decree and information in the 
Administrative Record. The remedy EPA selected includes a combination 
of excavation and capping of PCB contaminated material, and disposal 
of that material at a suitable off-site landfill. In balancing the relevant 
factors under the Decree, the Intended Final Decision represents the 
best alternative to protect human health and the environment for the 
Housatonic River. GE now challenges EPA’s Intended Final Decision for 
one reason – to reduce its costs in cleaning up its PCBs. (Id. p1. 
Emphasis here only). 
 

56. EPA made the substantive decisions on all human health related issues 

caused by the contamination of the Housatonic River and its floodplains 

which included burying the PCBs dredged from the River at an off-site 

location. (Id. at pages 15-27). 

a. The Proposed Remedy Provides Long-term Protection of Human Health 
and the Environment. (Id. page 15). 

b. EPA’s toxicity values for PCBs are supported by scientific consensus and 
were vetted through public comment and peer review. (Id. pages 15-17). 
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c. The proposed remedy is necessary to reduce human exposure to PCBs 
through consumption of fish. (Id. pages 17-19). 

d. The direct contact exposure assumptions for sediment and 
floodplain soil in the HHRA [Human Health Risk Assessment |EPA] 

are reasonable estimates of risks to average and high-end users. (Id. 
pages 19-20). 

e. The proposed remedy is necessary to reduce human health risks due to 
direct contact exposure to PCBs. (Id. pages 21-23). 

f. PCBs pose unacceptable risks to the environment in Rest of River. (Id. 
pages 21-23). 

g. The remedy’s long-term benefits to human health and the 
environment outweigh any short-term ecological impacts which GE is 
required to mitigate. (Id. ps. 23-26). 

 
57. The position of the EPA as per DJ-1  was appealed by GE to the 

Environmental Appeals Board “EAB” who reversed the position of EPA on 

its restriction that PCBs dredged from the River must be buried at an off-

site location.  

58. GE submitted to EPA a Pre-Design Investigation of a projected PCB dump to 

be located in the Town of Lee “Lee” where the dredged PCBs would be 

buried. (GE’s Document DJ-2). 

59. EPA, forced by EAB’s order to bury PCBs at an on-site location adopted GE’s 

submission and issued a final Order to GE to move forward with the partial 

clean-up of the Housatonic River, its floodplains and other locations and to 

bury PCBs at the GE proposed location in Lee. (EPA Document DJ-3).  

60. EPA was  forced to agree to bury the dredged PCBS in Lee merely to lower 

the cots GE’s clean-up. (Supra ¶ 1.) 
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V. MONSANTO’S JOINT LIABILITY WITH GE FOR THE ONTAMINATOION OF 

THE RIVER AND ITS FLODPLAINS 

 

61. General Electric, a customer of Monsanto, used PCBs Aroclors 1254 and 

1260 made by Monsanto on electrical transformers it manufactured and/or 

serviced in Pittsfield (“City”) between 1930 and 1979. 

62. PCBs used in electrical transformers lost its insulating properties after some 

usage, at which time GE collected and disposed of the PCBs by burying 

them in the City at various locations or by dumping the PCBs into the 

Housatonic River “River” that runs through the City and the towns of Lenox, 

Lee, Great Barrington, Sheffield and Stockbridge. (DJ 1 and DJ-2) 

63.   Dredging of the PCB from the River and depositing 50.5 tons (AKA 101,100 

pounds) of PCBs (DJ-15) in a massive dump within the confines of Lee Has 

damaged, is damaging, and will damage the Town of Lee and its residents. 

64. Dredging of PCBs imbedded in mud at 25 ppm concentration and 

transporting the two million tons of mud (AKA four billon pounds of mud) 

through the streets of Lee for the next 13 years is damaging to Lee and its 

residents. (DJ-15). 

65. Leaving anywhere between 100,000 to 500,000 pounds of PCBs in the River 

covered by a tarp that will have to be monitored for the next 20 years–after 

the dredging is completed– has damaged, and will damage Lee and its 

residents. (DJ-24 Fast Facts and DJ-3 pages 18 et seq. )  

66.  Monsanto manufactured all the PCBs purchased by GE which have created 

the massive damages to Lee and its residents. referred to on supra ¶s 1-65. 
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Monsanto knew at all times between the 1930s  and 1979 that PCBs were 

toxic. (Monsanto’s Statement of Material Facts.  Document. DJ-4). 

a. Polychlorinated biphenyls (PCBs) are a class of 209 nonpolar chlorinated 
hydrocarbons with a biphenyl nucleus on which one to ten of the 
hydrogens have been replaced by chlorine. Commercial PCBs were 
manufactured and sold as complex mixtures containing multiple isomers 
(congeners) at different degrees of chlorination. Exhibit DJ-4 Monsanto’s 
Statement of Facts in Town of Westport et al., v Monsanto C.A. 14-CV-
12041. DJ-4  at p. 1. Citations Omitted). 

b.  Monsanto Company began the manufacture and sale of PCB mixtures in 
1935 when it purchased the Swann Chemical Company. The Monsanto 
PCB mixtures were sold under the registered trademark of Aroclor. The 
Monsanto PCB-containing Aroclor numbers included 1016, 
1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268. With the 
exception of 1016, the last two digits of the Aroclor series 
number correspond to the percent of chlorine. (Id at p 2 Citations 
Omitted).  

c. Beginning in the 1930s, Monsanto commissioned hundreds of 
toxicological tests of PCBs from leading institutions such as the Harvard 
School of Public Health and the Kettering Institute of the University of 
Cincinnati. Those tests disclosed that PCBs, like all industrial chemicals, 
were capable of causing systemic toxicity at high doses, but could be 
safely manufactured, and, if recommended precautions are followed, 
can be used safely.  At all times relevant to this case, Pharmacia [AKA 
Monsanto] supplied Aroclor product bulletins and warning labels to each 
of its customers. These bulletins contained then-known toxicological 
information regarding exposures to PCBs and information on their safe 
handling. These bulletins also provided physical and chemical 
characteristics for the Aroclors. Pharmacia also issued warnings on its 
labeling for barrels and tank cars. Pharmacia warned its customers: 
“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. This warning was repeated 
in a 1943 application data bulletin, in which Pharmacia warned: 
“Experimental  work on animals shows that prolonged exposure to 
Aroclor vapors evolved at high temperatures or by repeated oral 
ingestion will lead to systemic toxic effects. Pharmacia provided the 
following warning: “The vapors emitted by Aroclor 1248 heated to 
elevated temperatures are injurious to the liver on prolonged exposure 
and should not be breathed. Pharmacia warned: “If these precautions 
are neglected acne may develop and excessive exposure may cause liver 
damage.  (id. p-9-10.  
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d. PCB production in the United States began in response to the electrical 
industry’s need for improved dielectric insulating fluids which would also 
provide increased fire resistance when used in transformers and 
capacitors. As the unique functional characteristics of these materials 
became more fully understood additional uses were found. Their non-
flammability made them an excellent choice in high pressure hydraulic 
applications associated with high risk of fire such as die casting and 
steel production. Their thermal stability and nonflammability were 
valuable in heat transfer systems. Their non-flammability, thermal 
stability and viscosity characteristics made their use desirable in hot 
melt adhesives and other plasticizer applications. PCBs therefore 
evolved as unique class of chemicals which met important needs for 
both industry and society. In many instances fire and building codes 
required PCBs for the protection of life and property.(Id at ps. 4-5 
Citations Omitted. Emphasis here only). 

e. In 1970, in response to growing information regarding PCB’s 
environmental presence, Monsanto began to voluntarily phase out the 
sale of PCBs for various applications. Sales of PCBs for use as 
plasticizers were phased out as of August 1970. Monsanto had ceased 
the manufacture and sale of PCBs for all uses other than as a dielectric 
fluid for use in enclosed electrical equipment. Monsanto voluntarily 
ended the manufacture and sale of PCBs for all uses in 1977 
 

67. Monsanto’s medical team knew in 1955 that PCBs are toxic and can cause 

liver  disease in humans, yet it halted further evaluation of the limits of 

exposure.  (DJ-5 Monsanto’s Document September 20, 1955).  

MCC's position can be summarized in this fashion. We know 
Aroclors are toxic but the 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 develops 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 MACs.[Minimum Allowed 
Concentrations](DJ-5 at p.-1). 
 
We, therefore, review every new Aroclor use from this point 
of view. If it is an industrial application where we can 
get air concentrations and have some reasonable expectation 
that the air concentrations will stay the same, we are much 
more liberal in the use of Aroclor. If, however, it is 
distributed to householders where it can be used in almost 
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any shape and form and we are never able to know how much 
of the concentration they are exposed to, we are much more 
strict. No amount of toxicity testing will obviate this 
last dilemma and therefore I do not believe any more testing 
would be justified. (Id at p-2). 
 

68. The United States Navy rejected in 1956 a PCB (Pydraul 150 (AKA Aroclors 

1254 mixture with 1260) marketed by Monsanto for usage as oil in the 

antenna of nuclear submarines as a toxic product in spite of Monsanto’s 

protestations. (Monsanto’s Document DJ-6 May 29, 1956 and Monsanto’s Document 

DJ-7 January 21, 1957). 

f. applications of Pydraul 150 caused death 
In all of the rabbits tested , (The  amount 
Administered was not given.) …  
Vr: Inhalation of 10 milligrams of Pydraul 150 per 
Cubic meter or approximately 2 tenths of a part 
Of the Aroclor component per million for 24 hours  
A day for 50 days caused statistically definite 
Liver damage-. No matter how we discussed the 
Situation, it was Impossible to change their minds.  
(Emphasis here only. Exhibits DJ 6 and 7).  
 

69. Monsanto’s had internal dispute in 1957 as to whether Monsanto should 

recommend the use of Aroclor in agricultural products as an insecticide 

additive without approval of U.S.D.A-FDA.  ( Monsanto’s Document DJ-8 

August 30, 1957). 

You may already know that since Aroclor are toxic and, according 
to your attached reference, may extend the residual life of the 
pesticide, the Federal Government would require the following 
before selling for use on food and feed crops: 
(1) Proof of benefits from the application . 
(2) Data to show whether or not residual Arozlor  is present 
and whether it modifies the residual amount of Lindane or 
other active ingredient at harvest. 
(3) If Aroclor is present or if the residual quantity of Lindane 
or other active ingredient has been significantly changed, 
tolerances for the Aroclor and for the pesticide in 
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question must be developed. 
(4) If a toxic quantity of Aroclor is present at harvest in 
food or feed crops a tolerance cannot be established until 
after two year chronic toxicity feeding tests have been 
completed for the Aroclor. (DJ-8).  

 

70. Monsanto discussed internally on March 6, 1969 the actions it could take in 

response of knowledge spreading around the  world that  Aroclors  were  

an uncontrollable pollutant spreading widely by air-water. (Monsanto 

Document DJ-9 March 6, 1969). 

Risebrough in a recent paper "Nature", Vol. 220, Dec. l4, 1968, has 
attacked chlorinated biphenyls in three ways: 
(1) a pollutant - widely spread by air-water; therefore an uncontrollable 
pollutant. 
(2) a toxic substance - with no permissible allowable levels 
causing extinction of peregrine falcon by induced hepatic 
enzymes which degrade steroids upsetting Ca metabolism leading 
to reproductive weakness, presumably through thinner 
egg shells. 
3) a toxic substance endangering man himself; implying that the 
peregrine falcon is a leading indicator of things to come.(Id. at page-1) 
** 
Where does this leave us? 
Under identification and control of exposure - we will be able to 
identify and analyze residues as well or better than anyone in the 
world. We will probably find residues other than BBT and PCB's. 
We will probably wind up sharing the blame in the ppm to ppb 
concentration level. 
We can take steps to minimize pollution from our own chlorinated 
biphenyl plants, we can work with our larger customers to minimize 
pollution, we can continue to set up disposal and reclaim operations. 
Ve can work for minimum exposure in manufacture and disposal of 
capacitors, transformers and heat transfer systems, and minimize 
losses for large hydraulic users. (Id. p.-2)).   
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71.  Monsanto discussed a report on April 2, 1969 of comments on 

PCBs  conducted at Industrial Biotest Laboratories in Chicago. 

(Monsanto’s Document DJ-10 March 21, 1969). 

a. From the background data presented it appears that something of the 
order of 80 million pounds of polychlor biphenyls (PC3) are produced 
annually.(Id. p-1). 
b. At first thought it seems unlikely because of the major uses of PC3  in 
capacitors, transformer oils, heat transfer fluids in closed systems, that 
these materials could be the source of the substantial degree of 
environmental contamination reported. (id. p-1).  
c. Because of the apparent high stability of PCB, amounts entering the   
environment would be degraded very slowly and it seems possible that 
at least 10 million pounds annually may become environmental 
contaminants. Since the PCBs were introduced commercially in 1929 
there have been 40 years of production. If this has averaged 50 million 
pounds per year, then about  [2 billion]   pounds have been made and 
perhaps {200 million pounds] have entered the environment. Because of 
the apparent stability of these compounds most of this amount nay still 
be circulating in the global ecosystem and this is suggested by the levels 
reported by Holmes et al. (1967) and Risebrough et al. (I968) in animal 
tissues which are quite comparable to those found for DDT.(Id.-p.1) 
d. It seems to the writer that the evidence regarding PCB effects on 
environmental quality is sufficiently substantial, 0idespread, and  
alarming to require immediate corrective action on. the part of 
Monsanto. (Id. p-2. Emphasis here only).  
 

72. Monsanto’s Plasticizer Group  sent a letter to its 661 US customers of  

Aroclors 1254 and 1260 on February 27, 1970 regarding published articles 

indicating that PCBs have been discovered at some points in some marine, 

aquatic and wildlife environments. … the quantities detected are said to be 

in the parts per million and parts per billion categories.  (Monsanto’s 

Document and Attachments. DJ-11 January 27, 1970).  

Dear Customer: 
 
Recently several newspaper and magazine articles have been published 
indicating that polychlorinated Biphenyls ( PCBs have been discovered at 
some points in some marine, aquatic and wildlife environments. The 
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quantities detected are said to be in the parts per million and parts per 
billion categories. 
 
It is claimed that the PCBs found strongly resemble chlorinated 
biphenyls containing 54% and 60% chlorine by weight. Products  sold by 
Monsanto under the trade names of Aroclor 1254 and 1260 containing 
chlorinated biphenyls. 
 
As your supplier of Aroclor 1254 and 1260, we wish to alert you to the 
potential problem of environmental contamination is referred to In the 
newspaper and magazine articles. 
 
We would like to point out the following additional facts. 
 
1. Certain Monsanto products which are sold under the Aroclor trade 
mark, namely Aroclor 5060, 5442, and 5460  are not polychlorinated 
biphenyls. 
 
2. PCBs with a chlorine chorine content of less than 54% have not been 
found in the environment and appear to present no potential problem to 
the environment. 
 
We feel that all possible care should be taken in the application, 
processing and effluent disposal of these products to-prevent them 
becoming environmental contaminants. Of interest to you may be an 
article in Chemical Week , October 29, 1969 regarding water pollution 
standards set by each state of the Union. It is attached. This article 
reflect the view that good manufacturing practice in the-future may 
require that no products used by any company be lost or discharged in 
such a manner as  to ultimately be found in waterways. 
(Id. at ps. 1-2. Emphasis here only). 

 

73. The warning sent to 661 customers of Aroclors 1254 and 1262 diluted the 

issue by incorporating the Chemical Week article, listing possible future 

regulatory work by each state, and stating that the warning was issued 

because of recent published articles implying that was all Monsanto knew 

about PCBs toxicity and its impact on humans, fish, birds and he 

environment.  (Id).)  
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The Chemical Week article sent by Monsanto to its customers makes 
the following points: 
 

a. “large chemical complexes now in vogue make water-and lots of it- a 
major site criterion. … That means locations on or near the big, drought-
resistant rivers. … There are less than 200 rivers in the U.S. with 
minimum flows over 50 cu. ft per second.”   

b. The price tag for pollution control is high. … A recent WPCA study 
estimated that water waste treatment facilities can increase installed 
capital equipment costs 40% or more.  

c. The article makes no suggestion to General Electric or any other 
customer not to dump PCBs in the Housatonic River, the Hudson River 
or any other river. Exhibit-DJ-11 Chemical Week Article. Exhibit-DJ-11). 
 
 

74. Monsanto’s Plasticizer Group sent the letter dated February 27, 1970 

warning of contamination of the environment to 661 users of Aroclors 1254 

and 1260 as plasticizers.   

75.  Three GE facilities received the letter: (DJ-4).  

a. Customer 248 GE Coshocton Ohio. 

b. Customer 249 GE 1430 E. Fairchild St. Danville Ill. 

c. Customer 250 GE 1 Plastic Avenue Pittsfield Mass. 01201 

76. Monsanto’s Plasticizer Group failed to notify GE’s Transformer’s Division of 

any possible problem with environmental contamination of the River.  

77. Monsanto’s  letter suggested  to its 661 plasticizer’s customers “that all 

possible care should be taken in the application, processing and effluent 

disposal of these products to prevent environmental contamination.”(DJ-4, 

2). 

78. Monsanto’s Plasticizer Group’s letter to its plasticizers customers dated 

February 27, 1970  was nothing more than an attempt to post facto 

protection of liability as five months letter in August of 1970 Monsanto 

ceased marketing Aroclors 1254 and 1260 as plasticizers. ( Supra ¶ 66(e). 
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79. Monsanto knew much more about PCBs unique problems with PCBs 

contaminating rivers in 1968. This knowledge was unique to Monsanto.  

Monsanto kept this this information secret to prevent customers’ like GE 

from terminating usage of Aroclors 1254 and 1260 as transformers’ fluids 

which continued for ten more years. 

80. Monsanto never told GE or any other of its 661 plasticizer’s  

      customers of Aroclors 1254 and  1260 that dumping PCBs into a River 

resulted in permanent PCB contamination of the rivers due to the unique 

properties of PCBs  (See Monsanto Documents that follow).  

81. Monsanto established in 1969 an Aroclor “Ad Hoc” Committee to set 

business objectives for the company and to discuss its current knowledge of 

the impact of Aroclors on humans, fish, birds  and the environment. 

(Minutes of Aroclor :Ad Hoc” Committee Monsanto’s Document  DJ-12 

September 5, 1969.) 

MINUTES OF AROCLOR "AD HOC" COMMITTEE. ). 
First Meeting 
 
Date: September 5,  1969 
Present: M. W. Farrar 
P. B. Hodges, Secretary 
E. V. John 
W. H. Richard .  
E. P. Wheeler, Chairman 
 
Objectives: (Agreed to by the Committee)  
Submit recommendations Tor action which will: 
1. Permit continued sales and profits, of Aroclors and 
Terphenyls.  
2. Permit continued development of uses and sales. 
3. Protect image of Organic Division and of the Corporation.(Id-p-1). 
 
Background Discussion of Problem: 
1. Agreed that we should concentrate on Aroclor 1254 and 
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1260. …(Id at p-1) 
 

2. - PCB has been found in: 
a. Pish, oysters, shrimp, birds. 
b. Along coastlines of industrialized areas such as 
Great Britain, Sweden, Rhine River, low countries. 
Lake Michigan, Pensacola Bay, in Western wild life 
(eagles). It may be a global contaminant. 
3. PCB has been tied to DDT in effects on disappearance of 
wild birds which have fish diets. Ratio of PCB to ddt 
has been about 4o-50:1 generally. Dr. Reisboro (sic) reported 
almost 1:1 ratio. PCB may be contributing to or exaggerating the effects 
of other chlorinated aromatics. (Id.-p-1). 
 
Escambia River Problem: 
 
For a clearer understanding of the general problem, - 
the situation at Pensacola was reviewed. From a relatively 
negligible discharge of 1-3 gal/day into a large 
river, 1/5 mile downstream levels of 42 ppb in water 
and 476 ppm in mud were found. Although use of Aroclor 
was halted Immediately, we can expect the water contamination 
to continue for a lengthy period by leaching from the contaminated 
mud. No downstream samples have yet been taken to measure the 
decrease in contamination (as of 9/3/69). Id. at ps. 1-2. Emphasis here 

only) . 
82. The “Escambia River Problem was not knew to Monsanto on 

September 5, 1969. In fact, it was problem that Monsanto understood 

would have devastating consequences for its 1254 and 1260 Aroclor 

business as early as 1968 or earlier when the Escambia River problem 

was discovered by Monsanto. (Monsanto’s CONFIDENTIAL Report of Aroclor 

“ADD HOC” Committee October 2, 1969 DJ-13):  

Losses from Monsanto Plants (DJ-13) 
 
Efforts to reduce the losses of Aroclors in liquid wastes from Anniston 
and WGK plants are completed or underway.  It is impossible to 
establish a limit as to what can be discharged “safely”. Investigation 
has shown that the waters in receiving streams below the Anniston 
Plant contain significant (parts per million) concentrations of PCB. 
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More ominous perhaps is the fact that sediment in the bottom of these 
streams miles below our plants may contain as much as 2% Aroclor. 
(Exhibit DG-13 at p. 8. Emphasis here only). 
 
To prepare for the eventual publication in the press of the discharge of 
PCB’s (sic) in Alabama and to the Mississippi River, a significant an effort 
must be made to determine the present levels of contamination and 
more importantly, determine the levels of contamination as “clean up” 
procedures begin to show an effect. (Id. p. 8 Emphasis here only. ). 
 
The incident at the Monsanto plant at Pensacola indicates that all 
Monsanto Plants using Aroclors should be made aware of the 
potential problems and efforts made to eliminate any losses. The 
significance of “any losses” may be related to the one to three gallons 
per day which was being lost at the Pensacola Plant. (Id. p. 8 Emphasis 
here only). 
 
Hopefully research efforts will indicate what a “safe level “ of losses 
would be higher in fresh water streams not adjacent to coastal 
estuaries.  At the present time we know of no claims that the PCB’s 
(sic) are “destroying” fish.  (Id. at p.9. Emphasis here only). 
 

 

83.  The  Escambia River drains 425 square miles in Northwest Florida before 

flowing into Pensacola Bay at an average  rate of 9,900 cubic feet per 

second.1  

84. The Housatonic River flows through Pittsfield, Lenox, Lee, Great Barrington, 

Sheffield and Stockbridge at an annual average rate of 1,700 cubic feet for 

second.2  

 
1 
https://www.google.com/search?client=safari&rls=en&q=ESCAMBIA+RIVER+AVERAGE+CFS&ie
=UTF-8&oe=UTF-8 
 
2 
https://www.google.com/search?client=safari&rls=en&q=Housatonic+River+Average+CFS&ie=
UTF-8&oe=UTF-8 
 

https://www.google.com/search?client=safari&rls=en&q=Housatonic+River+Average+CFS&ie=UTF-8&oe=UTF-8
https://www.google.com/search?client=safari&rls=en&q=Housatonic+River+Average+CFS&ie=UTF-8&oe=UTF-8
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85. Monsanto sold PCBs to GE from 1930 to 1977 for use in electrical 

transformers assembled and/or serviced by GE in Pittsfield Massachusetts. 

86. Monsanto knew that the PCBs used in electrical transformers lost electrical 

properties after use and had to be discarded. 

87. Monsanto never took back used PCBs for proper disposal. 

88. Monsanto knew that GE’s facility for refurbishing transformers was located 

in Pittsfield adjacent to the Housatonic River. 

89. Monsanto knew or should have known that GE disposed of used PCBs by 

dumping them into the Housatonic River or by burying them in landfills 

created by GE in Western Massachusetts.   

90.  This is what Monsanto told its customers in 1970 summarizing the 

Chemical week Article: 

This article reflect the view that good manufacturing practice in the-
future may require that no products used by any company be lost or 
discharged in such a manner as  to ultimately be found in 
waterways.(Monsanto’s Letter to Customers 1970 DJ-11 Emphasis here 
only). ). 

 

91.  GE dumped into the Housatonic or buried in landfills more than 1.5 million 

pounds of PCBs between 1930 and 1979 according to Ed Bates of GE.  ( See 

Documentary  Good Things to Life: GE, PCBs, and Our Town, Mickey 

Friedman Director/Producer. (Open Source You Tube Documentary). EPA’s 

estimate of the amount on the River sediments is between 100,000 and 

600,000 pounds (DJ-24 Fast Facts).  

92. Monsanto sold General Electric between 1972 and 1977 more than 59 

million pounds of PCBs. (Monsanto v. General Electric 4:23-cv-00204 Doc. #. 

1-3 Filed 02/20/23 Page ID #.55-125). 
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93. The discrepancy between Bates and EPA estimates and the 59 million 

pounds GE purchased from Monsanto between 1972 and 1977 are 

accounted for on a number of facts disclosed by Monsanto: 

a. “Approximately five per cent of the transformers in service in this 
country contain PCBs; most transformers contain mineral oil instead of 
PCBs.” (Id. EPA’s 1976 Document at at Page 4362 emphasis here only). 
b. “General Electric and its products have been a major source of 
environmental contamination and have released PCBs purchased both 
before and after the January 31, 1972 into the environment”( Id. Page ID 
# 88). 
c. “General Electric facility in Oakland California served as a 
transformer manufacturing plant from 1930 to 1975. … The State of 
California … found that the soil and groundwater around General 
Electric’s transformer manufacturing plant in Oakland California were 
contaminated with PCBs.” Id.  
d. “General Electric cause significant contamination of the Hudson 
River, now one of the largest superfund sites in the United States. … “GE 
facilities, one in Fort Edwards, New York, and one in Hudson Falls New 
York, used PCBs in the manufacture of electrical capacitors. PCBs from 
both facilities were discharged into the Hudson River. …” Id. 
e. “ From 1932 to 1977, General Electric manufactured and serviced 
transformers containing PCBs at its Pittsfield, Massachusetts Facility. 
EPA has determined that years of General Elecgtric’s use and disposal of 
PCBs at this facility caused extensive contamination around Pittsfield as 
well as down the entire stream of the Housatonic River.” Id. Page ID #s 
88 and 89.” 
f. “General Electric is responsible for PCB contamination of Spokane 
Washington.”  Id. Page ID# 89. 
g. “General Electric is responsible for contamination in Oregon. From 
1952 until 2010 General Electric owned and operated an electrical 
equipment service and repair facility and warehouse in Portland 
Oregon–approximately 3,000 feet from the Williams River. … In 2003 
testing by the City of Portland revealed that PCBs from sediments near 
the General Electric facility were discharged into the storm water 
system, and in turn, in the Willamette Riv.” Id. Page ID # 89). 
h. “General Electric also stored a variety of transformers and capacitors 
containing BCBs at a site at 2410 N. Columbia Blvd. in Portland Oregon. 
Officials subsequently discovered contamination at this site as well.”  Id. 
Page ID# 89. 
i. “From 1970 until 1974, General Electric stored drums, transformer 
casings and other containers at a facility in Eugene Oregon. In 1995, 
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testing revealed PCBs persisted in the subsurface and sludge of water 
samples from a storm drain at the site.” Id. 
j. “From 1974 until 1993, General Electric had another facility in 
Eugene Oregon were employees washed and cleaned equipment 
including transformers. Water from these cleaning facilities was directed 
to tanks and sumps. In 1995, testing of groundwater sludge and water 
samples from the site revealed PCBs above regulatory levels. Id. Page ID 
#s 89 and 90 
k. “General Electric is also responsible for PCB contamination in East 
Flat Rock, North Carolina. In 1994 EPA declared the 141-acre Geberaak 
Elecric Shepard Far Site a Superfund Site. EPA placed the site on its 
National Priority List because of contaminated groundwater and soil.” 
Id. ID #s 89. 
l. “General Electric is also responsible for extensive contamination of 
the soil and water surrounding its plant and other locations in Schectady 
New York.” Id. 

m. “Upon information and belief, General Electric is also 
responsible for PCB contamination around certain other facilities, both 
before and after 1972, including but not limited to facilities in 
Washington, West Virginia, Shepherdsville, Kentucky, Moreau New York, 
Rome, Georgia, Brandon, Florida, Anaheim, California.” Id. Page ID#.91.  

 

94. Monsanto introduced the following statement in a Federal Court as a 

Material Fact as to which there is no issued to be tried: 

Monsanto voluntarily ended the manufacture and sale of PCBs for all 
uses in 1977 when members of the electrical industry identified 
alternative dielectric fluids. .. Before that time, the termination of sales 
for dielectric uses would have resulted in severe economic and social 
dislocation. … In 1971, an Interdepartmental Task Force made up of 
eight federal agencies and sub-agencies was convened to study the 
needs for PCBs. In a report issued the following year, the 
Interdepartmental Task Force concluded that the continued use of PCBs 
for transformers and capacitors was considered “necessary because of 
the significantly increased risk of fire and explosion and the disruption of 
electrical service which would result from ban on PCB use. (Monsanto’s 
Material Facts as to Which There is no Issue to be Tried  DJ-4 Material 
Fact No. 8 (citations omitted emphasis here only).  

95. In 2023 Monsanto filed in another Federal Court a 1976 EPA document that 

stated that only 5% of the transformers in 1976 contain PCBs. (Monsanto 

v. General Electric 4:23-cv-00204 Doc. #. 1-3 Filed 02/20/23 Page ID #. 
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4362). Clearly elimination of the 5% of the transformers manufactured in 

the United States in 1976 would not have disrupted electrical services in 

the United States as General Electric could easily have switched from PCBs 

to Mineral Oil on its 5% PCB transformer market as it did when Monsanto 

stopped selling PCBs to General Electric in 177 or in 1979 when PCBs were 

banned by EPA.   

96. Monsanto’s degree of malfeasance in not publicizing or communicating to 

the world and its customers that Aroclor 1254 and 1260 had the peculiar 

property  of not simply flowing with the river to the sea, as did all other 

chemicals dumped into the rivers by manufacturing industries (Monsanto’s 

DJ-11 Chem. Week Article), has to be measured  in the context that 

Monsanto manufactured and profited from the sale of 1.4 billion pounds of 

PCBs from 1927 to 1977 and only 0.1% of this amount or 1.5 million 

pounds were dumped by GE into the Housatonic and its locally created 

dumps. 

97. Monsanto  was in the 1900s a sophisticated corporation with a legal 

department who knew a canary in the coal mine when it saw one. That 

legal department should have recommend to Monsanto’s management to 

publicize its Escambia River Problem to the world in 1968 or before as soon 

as it learned of the problem.   

98. Monsanto struggled  for more than one year between 1968 and 1969 what 

to do with the information it had how the mud of the Escambia River 

became permanently contaminated with of PCBs and decided to do 

nothing.   
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99. Monsanto did act in August 1970 by suspending production of PCBs for 

plasticizer usage. (Monsanto’s Statement of Material Facts.  Document. DJ-

4 at ¶ 7). 

100. Monsanto fully aware that PCBs were harmful to humans and the 

environment agreed to  continue selling PCBs to GE provided that GE  

indemnify Monsanto for any damages to humans and the environment 

resulting from GE’s continuing usage of PCBs. DJ-20. 

101. Monsanto as a result of its practices has ben found responsible for 

millions of dollars of Environmental damages in Oregon and Pennsylvania 

where Monsanto has settled cases in 2023 for 691 and 1100 million dollars 

respectively. 

102. Monsanto has been found responsible in Washington State for a 

number of PCB illnesses cluster cases amounting to more than one billion 

dollars as to the date of the filing of this complaint.  

103. Monsanto is currently suing General Electric for recovery of some of 

the paid-out funds on the basis of the contract entered into between 

Monsanto and General Electric dated January 31, 1972. (Monsanto v. General 

Electric 4:23-cv-00204 Filed 02/20/23 Page  ID#s 55 to 125).  

104. Monsanto in spite of its knowledge about the “Escambia River 

Problem” continued to sell Aroclors 1254 and 1260 to the electrical 

manufacturing industry. (Monsanto’s Statement of Material Facts.  

Document. DJ-4 at ¶ 8). 

105.  Monsanto has to abide by its own advocated standards of 

foreseeability which Monsanto used in another case winning Summary 

Judgment Motion against Westport a  Massachusetts Town in 2017. 
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(Monsanto’s Memorandum of Law in Support of its Motion for Summary 

Judgment in Town of Westport v. Monsanto et al., C.A. No. 14-CV 12041. 

DJ-14).  

To establish a failure-to-warn claim, the plaintiff must establish that 
the product is unreasonably dangerous because foreseeable users 
were not adequately warned of the foreseeable risks of harm 
associated with its use. Evans, 465 Mass. at 439. Massachusetts has 
rejected any hindsight analysis of the duty to warn. Vassallo v. Baxter 
Healthcare Corp., 428 Mass. 1, 23 (1998). The manufacturer’s duty is 
limited to warning of dangers that were reasonably foreseeable at the 
time of sale, or could have been discovered by way of reasonable 
testing prior to marketing the product. Id. at 22-23. The failure to 
warn under breach of warranty is judged by the reasonableness of the 
defendant’s actions under the circumstances. Hoffman v. Houghton 
Chem. Corp., 434 Mass. 624, 637 (2001). Because the alleged harm at 
issue in this case was not reasonably foreseeable or discoverable in 
1969, no duty to warn of the alleged risk arose as a matter of law.(DJ-
14 at p. 6-7.) 
 

106. Monsanto’s foreseeability standards establish that as soon as Monsanto 

learned that PCBs dumped in water ways did not flow with the water to 

the sea— as all other chemicals did— it had the immediate 

responsibility to notify all users of PCBs—and the entire world—of this 

unique property of PCBs. 

107.  Monsanto is jointly liable with GE for the consequences of PCBs 

dumped in the River by GE. 

108. One consequence of the contamination of the River with PCBs is the 

massive PCB dump to be built in Lee. 

109. The characteristics of the dump (Upland Disposal Facility “UDF”) and 

how it will be constructed in the next 13 years is described by EPA in 

letter to counsel. (Letter EPA’s General Counsel to Attorney Bonifaz DJ-

15 November 8, 2022):  
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i. The landfill … shall have a footprint of 20 acres. (Id., page 5 hereinafter Id., #)  
ii. It will have an elevation of “1,099 feet above mean sea level.”. (Id., 5) 
iii. “If seasonal high groundwater elevation is determined to be higher than 950 

feet above sea level the maximum elevation of the landfill  … may be 
increased”. (Id., 5) 

iv. “The bottom liner of the landfill will be installed at a minimum of 15 feet above 
…high groundwater elevation”. (Id., 5) 

v. “The Upland Disposal Facility shall have a maximum design of 1.3 million cubic 
yards” [AKA 1.3 million tons of mud and soil since one cubic yard of soil weights 
approximately one ton.] (Id. 5).  

vi. “The 2020 remedy involves an estimated 47,000 truck trips of excavated 
materials to the UDF. “ (Id. 2)  

vii. “The cleanup is estimated to take 13 years, so there will be approximately 3,800 
tuck trips per year. … the above numbers of truck trips do not count trips for 
importing clean material for capping, backfilling, or the construction of the UDF.  
They also do not account for return trips to the River after disposal at the UDF 
or trips taken by trucks to the River for disposal off-site.” (Id. 2, 3). 

viii. “The primary finding of the Desimone Report confirms what is already known 
and documented: … there are permeable soils underlying the UDF location. “ 
(Id. 2). 

ix. “The Notice also cites EPA guidance for the proposition that the liner system will 
eventually leak. 53 Federal Register 33345 (August 30,1988.) This guidance, 
however, does not recommend against properly designed and monitored 
landfills with low-permeable cover, double bottom liner, and leachate 
collection, such as the proposed UDF. The guidance actually recommends 
double bottom liners and groundwater monitoring longer than 30 years, which 
is what the permit requires.” (Id. 4). 

x. “Furthermore, the surface drainage from the UDF is generally away from the 
water supplies and towards the River. …Thus, in sum, groundwater and surface 
water near the UDF flows towards the River and away from the Town of Lee’s 
water reservoirs.” (Id. 4. Emphasis here only.). 

xi. “The total mass of PCBs to be removed from the River is 50,500 pounds of 
PCBs.(Id. 2). 

 

110. Ed Bates of GE has estimated that GE dumped 1,5 million pounds of 

PCBs into the River between 18930 and 1979. (supra ¶ 69). EPA’s 

estimated in a 2020 publication that the River contains 600,000 pounds 

of PCBs.(DJ-24).  EPA in letter to counsel in 2022 estimates that GE will 

remove 50.5 tons (AKA 101,000 pounds) of PCBs from the River under 

the CERCLA Order, thus the poundage of PCBs that will be left on the 
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River after GE satisfies the requirements rages from 500,000 to 1.3 

million pounds which are damaging to Lee and its residents 

111. Regardless whether PCBs in the River amount to 1.5 million or 600,000 

pounds the poundage to be removed from the River is merely  100,100 

pounds.(DJ-15 p. 2).  

112. Monsanto as per Monsanto as per Supra ¶s 21 to 111  will remain 

liable to the Town of Lee for the PCBs left in the River before and after the 

PCB dump is constructed for the damages that exists now, the damages 

that will remain after the CERCLA Order is compiled  by GE, and the 

damages  the dump will generate to Lee and its residents for years to come. 

(See DJ-18 ballot Question, DJ-DJ-19 Decision of the Board of Health of Lee, 

DJ-21 Monsanto cancer compilation of is employees from 149 to 1970 and 

DJ-23 Letter from Lee to public officials.   

113. The dump was question 1 on the 2022 town election ballot. The 

residents  rejected the UDF with a 665 Yes, 390 No, 47 Blanks. The ballot 

question read:  ”Shall the town require the elect board to rescind the town 

of Lee’s approval of the rest of River Agreement”. (DJ-18 Communication Town 

of Lee to Counsel). Given the CERCLA Order of 2022 the Town could not 

comply with the wishes of the majority of Town’s residents. 

114. The Board of Health of Lee found after an adjudicatory hearing that 

“By taking these concerns into consideration, The Lee Board of Health 

thereby considers that the proposed UDF may pose an increased risk to the 

health of the residents of Lee.( DJ-19 Decision of the Board of Health of Lee in the 

matter of the PCB dump).  
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115. Monsanto kept track of  608 cancer deaths of its PCB exposed 

employees between 1949 and the 1970s. This remarkable tabulation is 

ample proof that Monsanto had concerns of cancers caused by PCBs 

exposure. (DJ-21)  

116. EPA concluded that leaving PCBs in the River or removing 285, 000 

cubic yards (AKA tons) of sediments from Woods Pond and 60,000 cubic 

yards (AKA tons) in the River impoundments and moving them to Lee 

merely “decreased risks to the health of Lee’s residents”. In contrast it 

implied by its analysis that moving the PCBs to Lee eliminated the risks of 

health to the very wealthy residents of Lenox, Stockbridge, Great 

Barrington and Sheffield. (Letter EPA to Counsel November 8, 2022  DJ-15).    

 

V. THE SETTLEMENT AGREEMENT NOT TO CHALLENGE 

THE CERCLA ORDER AND THE CONTRACT BETWEEN 

MONSANTO AND GENERAL ELECTRIC 

 

117. EPA, GE, the City of Pittsfield and the towns of Lee, Lenox, Stockbridge, 

Great Barrington, Sheffield, the Audubon Society and others entered 

into an agreement not to appeal the CERCLA Order issued by EPA in 

2022 in exchange for 62 million dollars to be paid by GE to the 

participants. (DJ-16, DJ-17). 

118. There is nothing in the plain reading of Settlement Agreement that 

prevents Lee from filing this lawsuit for damages against GE and 

Monsanto for the damages these corporations have inflicted on the 

Town of Lee and its residents. 
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119. The afore mentioned Agreement was appealed by citizens groups to the 

District Court and eventually to the First Circuit Court of Appeals.  

120.  The Court of Appeals upheld the CERCLA Order. (Housatonic River 

Initiative v. United States EPA, 75 F.4th 248; 2023 U.S. App. Lexis 18977 

July 25, 2023).  

121. This action does not, cannot, and will not, interfere with the CERCLA 

Order or the Settlement Agreement.  

122. The Town of Lee and its residents have suffered and will continue to 

suffer damages from the contamination of the River and its 

consequences including the massive PCB dump to be built in Lee to 

house the dredged PCB mud.  

123. The compensatory and punitive damages Lee is seeking from Monsanto 

and GE are a consequence of the intentional tort committed by GE and 

Monsanto as per GE-Monsanto Contract of January 31, 1972. 

124. Monsanto knew that PCBs were toxic to humans and the environment 

and communicated this fact to GE under the terms of the contract 

executed between GE and Monsanto (DJ-20):  

Buyer [GE] acknowledges that it is aware and has been advised by 
Monsanto that PCB’s tend to persist in the environment; that care is 
required in handling, possession, use and disposition; that tolerance 
limits have been or are being established for PCBs in various food 
products.  
 
Monsanto has therefore adopted certain restrictive policies with respect 
to its further production, sale and delivery of PCB’s (sic) including the 
receipt of undertakings from its customers as set forth below, and Buyer 
is willing to agree to such undertakings with respect to sale and/or 
deliveries of PCB’s (sic) by Monsanto to Buyer.  
 
Accordingly Buyer thereby covenants and agrees that, with respect to 
any and all PCB’s (sic) sold or delivered by or on behalf of Monsanto to 
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Buyer after the date hereof and in consideration of any such sale or 
delivery,  Buyer shall defend, indemnify and hold harmless Monsanto, its 
present, past and future directors, officers, employees and agents from 
and against all liabilities, claims, damages, penalties, actions, suits, 
losses, costs and expenses arising out of or in connection with the 
receipt, purchase, possession, handling, use, sale or disposition of such 
PCB’s (sic) by, through or under Buyer, whether alone or in combination 
with other substances, including, without implied limitation, any 
contamination of or adverse effect on humans, marine and wildlife, 
food, animal feed or the environment by reason of such PCB’s (sic). (DJ-
20 Emphasis here only). 

 
125. Monsanto sold PCBs under the terms of this contract and GE continued 

to profit from the use of PCBs knowing that PCBs were toxic to humans 

and the environment. Both companies carried this behavior without 

justification other than making money. 

126. It was less expensive to GE to pay damage claims filed by humans and 

for themselves and their environment than to profit from the sale and 

use of PCBs. 

127. Monsanto might have overreached, however, as evident from claims of   

fraud made by a customer, in identical position as GE, for Monsanto’s 

lack of total disclosure under the terms of the afore mentioned 

contracts between Monsanto and Buyers. (See Magnetek, Inc., v. Monsanto, 

Pharmacia and Solutia Superior Court of New Jersey Docket No.:BER -LE Complaint 

and Jury Demand. See also DJ-22 November 10, 2023 Letter of Counsel to GE.) 

128. The Town and its residents have suffered and will continue to suffer 

damages from their inability to use the Housatonic Rive as specified by 

EPA. (DJ-24, DJ-3 pages 18 et seq.)  

129. The Town and its resident will suffer damages after GE complies with 

the 2020 CERCLA Order since the River bottom will be covered by a tarp 
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which GE will continue to monitor for leaks for 20 years after the 13 

years of dredging have been completed. 

130. The Town and its residents will suffer damages because in the 

forthcoming 13 years two billion pounds of PCB contaminated muds and 

soil will be dredged from the River by GE, transported in eighty-

thousand-pound truck loads through the streets of Lee, and deposited 

within the confines of the Town of Lee in a dump projected to be 150 

feet in height with a 20-acre base.  

131. The presence of this massive PCB dump in Lee will cause severe 

damages to the Town and its residents for years to come. Lenox, Great 

Barrington, Sheffield and Stockbridge with their wealth would have 

litigated at infinitum any attempt by GE to  locate this massive dump 

within their towns’ boundaries.  Lee the poorest town in the Berkshires 

could never have afforded such continuing litigation thus GE picked Lee 

as  a place to dump the dredged mud.  

132. The Town of Lee is seeking, as parens patriae on behalf of its residents, 

compensatory and punitive damages from Defendants.   

 

VII. PRAYER FOR RELIEF  

 

133. Plaintiff incorporates by reference paragraphs 1-132 of this Compliant as 

if fully stated here. 

134.  The Contract between Monsanto and GE (DJ-20 admits in writing the  

intentional unjustified infliction of harm to humans and the 
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environment Monsanto and GE have  caused to the Town of Lee and its 

residents.  

135. The contract between General Electric and Monsanto DJ-20 was 

executed by General Electric’s Vice President and General Counsel and 

by Monsanto’s Vice President thus it was a criminal corporate action 

that has caused damages to the Town of Lee and its residents. 

136. The Town of Lee on behalf of itself and on behalf of the residents of Lee 

seeks compensatory damages to in an amount to be proven at trial plus 

all applicable and available prejudgment interest and post judgment 

interest. 

137. The Town of Lee on behalf of itself and on behalf of the residents of Lee 

seek punitive damages in an amount to be proven at trial, plus all 

applicable and available prejudgment interest and post judgment 

interest. 

138. The Town of Lee on behalf of itself and the residents of Lee seek 

attorney’s fees and expenses. 

139. Town of Lee on behalf of itself and of behalf of the residents of Lee 

seeks costs of suit. 

JURY TRIAL IS DEMANDED 
 

Respectfully submitted by 
s/Cristóbal Bonifaz, Esq.  
Cristóbal Bonifaz MA Bar # 548405 
Law Offices of Cristóbal Bonifaz 
180 Maple Street 
Conway, Massachusetts 01341 
Tel: 413-369-4263 
Cell Number 413-522-7604 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 1 

Date: February 29, 2016 

from: Bryan Olson, Director, Office of Site Remediation and Restoration 

To: Carl Dierker, Regional Counsel 

Subj: GE-Housatonic Dispute Resolution - EPA Statement of Position 

Pursuant to the Consent Decree governing investigation and response at the GE
Pittsfield/Housatonic River Site, EPA notified General Electric Company ("GE"), the Settling 
Defendant in September ofEPA's Intended Final Decision for the Rest of River response action. 
Per the Decree, Paragraph 22.o, GE invoked dispute resolution on that notification. 

That dispute is currently in the formal dispute resolution stage under the Decree, and, on January 
19, 2016, GE submitted its Statement of Position on the dispute. Attached is EPA' s Statement of 
Position for your consideration. Under the Decree, GE now has an opportunity to file a Reply by 
March 15, 2016. f ollowfog those submittals, an EPA decision-maker is to resolve the dispute. 
Per his memorandum dated January 21, 2016, Regional Administrator Curt Spalding has 
designated you, per Paragraph 136.b. of the Decree, to issue a final administrative decision 
resolving the dispute in accordance with the procedures in the Decree. This administrative 
decision is not subject to further appeal under the Decree. CD~ 14l(b)(i). 

EPA has used its scientific and technical expertise to thoroughly consider GE's technical 
positions at multiple points in the Rest of River decision-making process. Moreover, EPA has 
subjected its own analyses to further scrutiny, including review by experienced EPA scientists 
and engineers nationally, and independent scientific peer review. Furthermore, EPA has 
afforded GE and the public with an extraordinary degree of participation and input on the Rest of 
River cleanup decision. Based on that substantive expertise and multiple process opportunities, 
EPA proposed a remedy that is best suited for the Rest of River. 

GE challenges EPA's Intended Final Decision for one reason - to reduce its costs in cleaning up 
its PCBs. GE attempts to justify its challenge with three main claims: (1) GE allegedly knows 
better than EPA how to select a remedy in the public interest; (2) GE is allegedly entitled to 
virtually total certainty and finality in the cleanup, with uncertainties and additional costs all to 
be borne by the public; (3) EPA allegedly misinterpreted the Decree in requiring restoration of 
natural resources; and (4) EPA inappropriately applies ARARs. None of these claims are 



justified and should be rejected. EPA's decision thoroughly considered GE's and others' 
viewpoints, and fairly balances all the relevant factors under the Decree to produce a remedy that 
protects the overall public interest, not just GE's bottom line. 

In short, our Statement of Position demonstrates that, contrary to GE's assertions, EPA correctly 
interpreted the Consent Decree, followed the appropriate process for selecting a remedy and 
made the right decision based on the relevant factors. Indeed, while GE objects that the remedy 
is too expensive, many others have commented that the remedy should go farther in removing 
contaminated PCB material even if it costs more to do so. At the end of the day, EPA has 
selected a remedy somewhere in the middle that is implementable and that provides GE with a 
level of certainty supported by the Consent Decree, RCRJ\, and CERCLA, without subjecting 
the public to unnecessary risks or costs. It should be clear that EPA - not GE - is in the best 
position to judge the appropriate level of analysis for selecting a remedy for the Rest of River 
that is in the public interest and protective of human health and the environment. The remedy 
outlined in our Intended Final Decision should be upheld so that we may move forward with this 
important decision to address the PCB contamination in the Housatonic River and floodplain. 
Now is the time for GE to step up and honor its commitment to proceed with this important 
cleanup. 

We look forward to your decision on this dispute. Please contact me if you have further 
questions in this regard. 

cc: (by email) 
Susan Peterson, CT DEEP 
Betsey Wingfield, CT DEEP 
Betsy Harper, MA AG 
Mike Gorski, MA DEP 
Martin Suuberg, MA DEP 
Ann Klee, GE 
Tom Hill, GE 
Mayor Linda Tyer, City of Pittsfield 
Corydon Thurston, PEDA 
Addie Fiske, DOJ 
Dean Tagliaferro, EPA 
Bob Cianciarulo, EPA 
Tim Conway, EPA 
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EXECUTIVE SUMMARY OF THE ARGUMENT 
 

The United States Environmental Protection Agency (“EPA”) is charged with enforcing 
federal environmental laws to protect human health and the environment.  Under this authority, 
EPA seeks to hold General Electric Company (“GE”) accountable for contaminating over a 
hundred miles of the Housatonic River system (an area referred to as “Rest of River”) with 
toxic polychlorinated biphenyls (“PCBs”).  From 1998 to 2000, the United States, the 
Commonwealth of Massachusetts, the State of Connecticut, and GE negotiated a Consent 
Decree (“the Decree” or “CD”) requiring GE to clean up its contamination.  The Decree was 
approved by a federal court on October 27, 2000.  GE committed to clean-up the Rest of River 
based upon the remedy selected by EPA through the process outlined in the Decree.   

EPA has followed this exhaustive remedy selection process, which has included over a 
decade of expert information-gathering and technical analysis, to make its Intended Final 
Decision for the Rest of River remedy.  EPA reached its Intended Final Decision based upon 
an analysis of the relevant criteria in the Decree and information in the Administrative Record. 
The remedy EPA selected includes a combination of excavation and capping of PCB-
contaminated material, and disposal of that material at a suitable off-site landfill. In balancing 
the relevant factors under the Decree, the Intended Final Decision represents the best 
alternative to protect human health and the environment for the Housatonic River.  GE now 
challenges EPA’s Intended Final Decision for one reason – to reduce its costs in cleaning up its 
PCBs. 

GE attempts to justify its challenge with three main claims: (1) GE knows better than 
EPA how to select a remedy in the public interest; (2) GE is entitled to virtually total certainty 
and finality in the cleanup, with uncertainties and additional costs all to be borne by the public; 
(3) EPA misinterpreted the Decree in requiring restoration of natural resources; and (4) EPA 
inappropriately applies the statutorily required applicable or relevant and appropriate 
environmental requirements (ARARs). None of these allegations are justified and should be 
rejected. EPA’s decision thoroughly considered GE’s and others’ viewpoints, and fairly 
balances all the relevant factors under the Decree to produce a remedy that protects the overall 
public interest, not just GE’s bottom line. 

a.  EPA Followed the Consent Decree Process for Selecting a Remedy and made 
the Right Decision When Selecting the Remedy Based on the Relevant Factors 

GE incorrectly contends that it knows better than EPA how to select an appropriate 
remedy for the Housatonic River to protect human health and the environment.  This 
contention contradicts well-established principles of administrative law affording deference to 
environmental agencies based upon agency expertise in selecting corrective measures to 
benefit the public.  Indeed, the Decree provides that EPA’s Final Permit decision may only be 
overturned if it is arbitrary, capricious or otherwise not in accordance with the law.  Here, EPA 
followed the process set forth in the Decree to reach the Intended Final Decision.   Consistent 
with CERCLA and RCRA, this process included over a decade of gathering and analyzing 
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information from: (1) independent third party scientists, including peer review of EPA’s risk 
assessments and EPA’s computer modeling work related to fate, transport and bioaccumulation 
of PCBs in the River; (2) citizens, neighborhood groups, non-governmental organizations, 
local government officials, and local businesses, including multiple opportunities for comment,  
public meetings, public workshops and a public hearing; (3) GE, including its submission of a 
Corrective Measures Study (“CMS”) and a Revised CMS of remedy alternatives, its comments 
at every decision point, and its technical discussions with EPA during  a more-than-one-year 
period; and (4) state environmental agencies, including multiple opportunities for comment and 
feedback at every decision point, and its technical discussions over many months regarding  
EPA’s  remedy proposal.   

All this information was included in the Administrative Record and was considered and 
evaluated by EPA before reaching its Intended Final Decision.  EPA weighed all the relevant 
information under the governing process set forth in the Decree, considering the nine criteria 
and all the relevant information in the Administrative Record, and reached its Intended Final 
Decision with significant input from the state environmental agencies. Therefore, the Intended 
Final Decision is a quintessential Agency decision entitled to deference under principles of 
administrative law.  Moreover, the Intended Final Decision is the best suited alternative -- and 
is in the middle of the range of alternatives in terms of costs and intrusiveness - to address 
contamination in the River considering the multiple complexities and factors presented in the 
Administrative Record. 

Two examples illustrate that GE is not in a better position than EPA to evaluate the 
remedy selection criteria and other relevant information in the Administrative Record to select 
a remedy:  namely EPA’s selection of off-site disposal for contaminated soils and sediments 
and the remedy for Woods Pond.   GE objects because off-site disposal is more expensive than 
on-site disposal.  However, EPA evaluated all disposal alternatives, including more expensive 
potential treatment technologies, which EPA rejected.  Nonetheless, GE failed to establish that 
any of its proposed on-site disposal locations, although cheaper, would be equally suitable 
compared to established off-site landfills.  For example, the Decree specifically provides that 
one of the selection decision factors for EPA’s selection of a remedy is “implementability,” 
which includes, among other things, coordination with other agencies, availability of suitable 
landfills, and consideration of regulatory and zoning restrictions.  GE claims that the 
outpouring of public and governmental opposition to on-site disposal is irrelevant to EPA’s 
decision making under the Decree.  GE is mistaken because of these implementability 
concerns.    On-site disposal is opposed by many local residents and community advocacy 
groups, every Berkshire County city or town along the Housatonic, and at least seven state 
offices within Massachusetts.  Community members have already petitioned the 
Commonwealth successfully to designate the area as an ACEC, affording the area heightened 
protection under the law, including prohibitions on siting landfills.  Several community 
advocacy groups have used legal action to oppose EPA’s work at the Consent Decree site 
directly.  EPA’s experience at other cleanup sites supports the concern that coordinated 
opposition to on-site disposal at the Housatonic will unduly delay implementation and 
completion of the remedy.  The Decree also directly refutes GE’s claim that EPA’s decision 
making process should have ignored local and state opinions.  The Decree requires public 
comment on many aspects of EPA’s remedy selection process and that these comments be part 
of the Administrative Record supporting EPA’s Intended Final Decision.  The Decree 
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explicitly authorizes EPA to consider all “relevant information in the Administrative Record,” 
including public comments.  Public participation would be meaningless if EPA could not 
consider public comments when selecting a remedy.   

 Further contributing to the implementability difficulties associated with on-site 
disposal, GE seeks to permanently locate a PCB landfill along the River in an area with no 
known contamination, where such location, by GE’s own admission, would require waiving 
permanently numerous environmental laws and regulations designed to protect the 
environment and natural resources, such as wetlands, floodplains, and a State-designated Area 
of Critical Environmental Concern (“ACEC”).  GE’s quest to permanently site a PCB landfill 
along the Housatonic cannot be justified because a practicable alternative – namely off-site 
disposal – already exists.  While CERCLA and the Decree allow environmental requirements 
to be waived in certain prescribed situations, waiver for the sole purpose of saving costs for a 
responsible party is not such a situation.   

Accordingly, EPA’s approach balances the relevant criteria, including protectiveness, 
cost, short-term impacts and implementability, and concludes that compared to on-site 
disposal, off-site disposal is more likely to be promptly, properly and safely implemented, and 
is therefore more suitable, outweighing the higher costs.  Indeed, at many other similar sites, 
EPA has also chosen off-site disposal.  Nonetheless, GE seeks to construct a new PCB landfill 
in a potentially unsuitable location.  This would save GE money, but would shift the burden 
and risks of PCB contamination onto the Berkshires.    

Similarly, to save money, GE objects to the removal of over 285,000 cubic yards 
(“CY”) of PCB contaminated sediment from Woods Pond.  Instead of removing this material 
and permanently eliminating the risk of transport to downstream receptors in the event of 
Woods Pond dam breach or failure, GE seeks to shift the burden and risk onto the public 
through a shallower removal of the PCB contaminated material followed by capping.  GE 
focuses entirely on the cost of properly remediating Woods Pond and ignores the benefits of 
source control.  The mass of PCBs in Woods Pond at issue here represents approximately 25% 
of total PCB contamination in sediment in the entire River, in an area that does not provide 
priority habitat for any state-listed species, and that is amenable to traditional open water 
dredging technologies.  There is no other area on the River where it is possible to remove over 
285,000 CY of PCB contaminated material from a single location with fewer negative impacts 
to habitat. Based on the Administrative Record and the relevant factors under the Decree, EPA 
reached the proper conclusion that the benefits of permanently remediating Woods Pond by 
removing a significant mass of PCBs simply outweigh the additional cost.  

b.   EPA Selected a Remedy that Provides a Level of Certainty Supported by the 
Consent Decree, RCRA and CERCLA 

GE also demands a level of certainty, detail, and finality regarding the ultimate 
implementation of the remedy that is unreasonable and is inconsistent with the Consent Decree.  
GE demands virtual certainty regarding its future obligations in cleaning up its contamination 
throughout a complex river system spanning over a hundred miles of river and floodplains, and 
in so demanding, seeks to shift uncertainty or risk related to the cleanup of its own 
contamination onto the public.  However, nothing in the Decree, law, regulation, or EPA policy 
or guidance requires EPA to cabin GE’s future risk at the expense of the environment or public 
interest. 
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c.   EPA Correctly Interprets the Consent Decree and GE Cannot Shirk its 
Liabilities 

 GE also argues that EPA incorrectly interpreted the Decree and Permit by requiring 
GE to restore natural resources damaged during implementation of the cleanup.  Yet GE’s 
covenant not to sue for future liability for natural resource damages is not effective under the 
Decree until after GE has implemented the remedial action required by EPA’s Intended Final 
Decision, including compliance with federal and state regulations that require restoration of 
certain natural resources.  Clearly, the United States would not agree to a settlement that 
included the selection of a remedy for a complex hundred mile river system without requiring 
any natural resources that were damaged by the clean up to be restored.  Such a hypothetical 
agreement would cost GE less but violates EPA practice, and the terms of the Decree. 

d.  EPA Correctly Designated ARARs and ARAR Waivers 

CERCLA, the Decree and the Permit require the remedy to comply with all applicable 
or relevant and appropriate environmental requirements (“ARARs”), unless a reason for a 
waiver exists.  Consistent with its efforts to minimize cleanup and costs, GE seeks to avoid its 
obligations regarding ARARs. 

Overall, a remedy must be protective of human health and the environment.  Because of 
GE’s focus on its costs, GE cannot neutrally evaluate the merits of the multiple and complex 
factors under the Decree that shape and determine the selection of a remedy.  Under sound 
principles of administrative law, EPA is best positioned to make such decisions and has done 
so here to protect health and the environment.   

I. BACKGROUND 
 

This Statement of Position responds to GE’s arguments set forth in its January 19, 2016 
Statement of Position for this dispute over EPA’s proposed cleanup.  The following 
background provides supporting background.  This dispute is not subject to further review 
following the decision this dispute.   

A. Consent Decree and RCRA Permit 
The current dispute has arisen under the October 27, 2000 Consent Decree (“the 

Decree” or “CD”), entered into by the United States (through the U.S. Environmental 
Protection Agency or “EPA”), the State of Connecticut, and the Commonwealth of 
Massachusetts as Plaintiffs, and General Electric Company (“GE”) as Defendant.1  The Decree 
provides for investigation and cleanup of polychlorinated biphenyls (“PCBs”)2 that were 
released into the environment from GE’s former facility in Pittsfield, Massachusetts and 
migrated to areas of the GE-Pittsfield/Housatonic River Site (see Site History and Background 
in Section I.C below).  Amongst the jurisdictional bases for the Decree are the Resource 

                                                 
1 The City of Pittsfield, Massachusetts, and the Pittsfield Economic Development Authority are also parties to the 
Decree, but not as Plaintiffs or Defendants. 
2 PCBs are classified as a known human carcinogen, a known carcinogen in animals, and have been linked to a 
number of other adverse health effects.  See discussion below in Section III.B.2.a.   
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Conservation and Recovery Act (“RCRA”) and the Comprehensive Environmental Response, 
Compensation, and Liability Act (“CERCLA”). CD ¶ 1.3 

The Decree, inter alia, requires GE to complete response actions at over twenty-five 
separate areas contaminated by GE’s PCBs, CD §§ VI-IX,  to reimburse the Plaintiffs for their 
costs incurred in responding to the PCB threats CD § XX, and to provide compensation and 
perform activities to address natural resource damages.  CD § XXI.  The Decree also provides 
GE with covenants not to sue by the Plaintiffs, and recognizes the protection for GE from 
contribution actions based on GE’s commitment to perform the cleanups.  CD §§ XXVI 
(Covenants by Plaintiffs) and XXIX (Contribution Protection).  The subject of this dispute is 
the “Rest of River” area, which is described below.   

 EPA and GE agreed that the Decree and the RCRA Corrective Action Permit, 
Appendix G to the Decree, would govern the Rest of River investigation, corrective measures 
alternatives analysis and remedy selection process.  CD ¶ 22.4  EPA and GE also agreed that, 
following remedy selection and any challenges to that selected remedy, GE is obligated to 
perform the selected Rest of River Remedial Action and operation and maintenance, pursuant 
to CERCLA and the Decree. CD ¶ 22.p.   

B. Site History and Background 
 

GE used PCBs at its 254-acre facility in Pittsfield, Massachusetts from 1932 to 1977.  
During this time, the Transformer Division manufactured and repaired transformers containing 
dielectric fluids, some of which included PCBs.  PCBs and other hazardous substances were 
released to soil, groundwater, Silver Lake, the Housatonic River and were disposed of within 
and around the facility in landfills, former river oxbows, and other locations.  The Decree for 
the GE-Pittsfield/Housatonic River Site (“the Site”) was approved by the federal court in 
October 2000.  The Decree segregated the Site into 28 separate cleanups.  Twenty-seven of the 
Site cleanups (20 Removal Actions Outside the River, 5 Groundwater Management Areas, the 
Upper-½ Mile Reach of the Housatonic River, and the 1½-Mile Reach of the Housatonic 
River), are CERCLA removal actions.  The remaining cleanup area in the Site is Rest of River, 
which is the subject of this dispute.    

Rest of River includes approximately 125 miles of river in Massachusetts and 
Connecticut and the associated floodplain.  Reaches 5 through 8 flow through the City of 
Pittsfield and the towns of Lenox, Lee, Stockbridge, and Great Barrington, Massachusetts.  
There are also approximately 100 acres of backwaters adjacent to Reaches 5 and 6.  In 
addition, there are six dams with impoundments behind them in Reaches 5 through 8.  The first 
dam is Woods Pond, also referred to as Reach 6, and is owned by GE.  There are four privately 
owned dams in Reach 7, and GE owns Rising Pond Dam, which is also referred to as Reach 8.  
Reach 9 flows through Sheffield, Massachusetts.  Reaches 10 through 16 are in Connecticut, 
from Canaan downstream to Derby.  See Figures 1 and 2.   

C. Statutory and Regulatory Background 
                                                 

3 Citing CERCLA, 42 U.S.C. §§ 9606, 9607, 9613(b); RCRA – 42 U.S.C. §§ 6928, 6973. 
4 The RCRA Permit is incorporated into the Decree as Appendix G to the Decree.  See Paragraph 212 of the 
Decree (“[t]he following appendices are attached to and incorporated into this Consent Decree… “Appendix G” is 
the Draft Reissued RCRA Permit.”) 
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In 1980, Congress enacted the Comprehensive Environmental Response, 
Compensation, and Liability Act (“CERCLA”),5 in response to the serious environmental and 
health risks posed by industrial pollution.6  CERCLA was designed to promote the “‘timely 
cleanup of hazardous waste sites’” and to ensure that the costs of such cleanup efforts were 
borne by those responsible for the contamination.  Consolidated Edison Co. of N. Y. v. UGI 
Util., Inc., 423 F.3d 90, 94 (2d Cir. 2005); see also Meghrig v. KFC Western, Inc., 516 U. S. 
479, 483 (1996); Dedham Water Co. v. Cumberland Farms Dairy, Inc., 805 F. 2d 1074, 1081 
(1st Cir. 1986), as stated in Burlington Northern and Santa Fe Railway Company, et al., 
Petitioners v. United States et al., 556 U.S. 599 (2009).  CERCLA is to be implemented by 
EPA.7  CERCLA is essentially a remedial statute designed by Congress to protect and preserve 
public health and the environment.8   

Enacted in 1976, the Resource Conservation and Recovery Act (“RCRA”) empowers 
EPA “to regulate hazardous wastes from cradle to grave…”9  City of Chicago v. EDF, 511 U.S. 
328, 331 (1994).  As part of RCRA, Congress established a permitting program for facilities 
that treat, store or dispose of hazardous waste and directed EPA to implement the program.10  
The 1984 Hazardous and Solid Waste Act amendments to RCRA added Section 3004(u) and 
(v) to RCRA, providing that any person seeking a RCRA permit must perform any “corrective 
action” necessary to clean up releases of hazardous wastes or hazardous constituents from any 
solid waste management unit at the facility.     

D. Rest of River Process 
 

As described in more detail below in Section III.A.1, the Decree established an 
extensive, thorough process for selecting a cleanup for Rest of River. This process that spanned 
over a decade included extraordinary efforts to solicit and respond to the views of the public, 
including GE.  For more details on the specific public involvement steps, see Attachment A, 
Timeline for Opportunities for GE and the Public to Comment during Rest of River Process.   
Steps included EPA’s computer river modeling, Human Health Risk Assessment and 
Ecological Assessment, and five independent peer reviews of the modeling and risk 
assessments.  Also included were GE’s analysis of the nature and extent of Rest of River 
contamination (RCRA Facility Investigation), its identification of preliminary cleanup 
standards (Interim Media Protection Goals), and, in 2008 and 2010, two versions of a 
Corrective Measures Study to analyze different alternatives for addressing GE’s PCB 
contamination.   

Based on that work and other information in the Administrative Record, EPA in 2011 
presented a potential remedy for review by two national EPA advisory review boards.   
Following that review, and prior to soliciting public comment on a proposal, EPA entered into 
technical discussions with the States of Massachusetts and Connecticut (collectively the 

                                                 
5 94 Stat. 2767, as amended, 42 U. S. C. §§ 9601–9675. 
6 See United States v. Bestfoods, 524 U. S. 51, 55 (1998). 
7 42 U.S.C. §  9621. 
8 “We are therefore obligated to construe its provisions liberally to avoid frustration of beneficial legislative 
purposes.”   Dedham Water Co., at 1081.   
9 City of Chicago v. EDF, 511 U.S. 328, 331 (1994). 
10  42 U.S.C. §  6925 
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“States”). The EPA/States’ discussions yielded, in May 2012, a Status Report of potential 
remediation approaches for Rest of River.11  Following issuance of the Status Report, at GE’s 
request, EPA and GE entered into over a year of remedy discussions, concluding those 
discussions in December 2013.   

Based on that exhaustive set of information gathering, alternatives analysis and 
technical discussions, EPA, in May 2014, proposed a Rest of River remedy for public comment  
as set forth in the Draft Modification to the RCRA Permit.12  The  rationale for the Draft Permit 
is documented in EPA’s Comparative Analysis of Remedial Alternatives (“Comparative 
Analysis”) and the Statement of Basis for EPA’s Proposed Remedial Action for the Housatonic 
River “Rest of River” (“Statement of Basis”). 13 

EPA evaluated a wide range of alternatives to address the unacceptable risks posed by 
GE’s PCB contamination.  The Permit describes nine criteria for consideration:   three 
overarching “General Standards,” including: (1) Overall Protection of Human Health and the 
Environment; (2) Control of Sources of Releases; and (3) Compliance with ARARs,14 and six 
additional “Selection Decision Factors,” including: (1) Long-Term Reliability and 
Effectiveness; (2) Attainment of Interim Media Protection Goals;15 (3) Reduction of Toxicity, 
Mobility, or Volume of Wastes; (4) Short-Term Effectiveness; (5) Implementability; and (6) 
Cost.  Permit II. G.  EPA evaluated all the corrective action alternatives against these criteria, 
and any other relevant information in the Administrative Record.   These factors are often 
referred to in short-hand as the “nine criteria” or the “nine criteria analysis.”  

E. EPA’s Intended Final Decision 
 

Following consideration of the public comments received on the Draft Permit 
Modification, further consultation with Massachusetts and Connecticut, and based on the same 
evaluation criteria as discussed immediately above, EPA modified its proposed remedy.  To 
address GE’s concerns on the Draft Permit Modification, EPA made several modifications to 
the remedy, including changing the Vernal Pool cleanup requirements to potentially less costly 
and intrusive measures, and eliminating certain obligations for GE to make direct payments to 
third parties that remove PCBs from their properties.  With those modifications, EPA, in 

                                                 
11 EPA Status Report entitled “Potential Remediation Approaches to the GE-Pittsfield-Housatonic River Site ‘Rest 
of River’ PCB Contamination” (“Status Report”), released May 2012. 
12 Permit Section II.J. provides as follows:  Based on the information that [GE] submits pursuant to this Permit 
and any other relevant information in the Administrative Record for the modification of this Permit, EPA will 
propose Performance Standards, and the appropriate corrective measures necessary to meet the Performance 
Standards, to address PCBs and any other hazardous waste and/or hazardous constituents that have migrated from 
the GE Facility to the surface waters, sediments, and floodplain soils in the Rest of River area.  Permit II J. at 25.  
The Decree provides that all comments received on the CMS “and other documents considered or relied on by 
EPA will become part of the Administrative Record for the Rest of the River Remedial Action.” CD ¶ 22.m. 
13 The Draft Modification to the RCRA Permit and the Statement of Basis were issued to the public June 2014.  
EPA held a public hearing, and a public comment period until October 27, 2014.  The Comparative Analysis of 
Remedial Alternatives is in the EPA Administrative Record for the Rest of River. 
14 ARARs are Applicable or Relevant and Appropriate state and federal Requirements,   ARARs are discussed in 
detail below, including in Section III.A.7, Section III.C.2, and Section III.D. 
15 Interim Media Protection Goals, or “IMPGs”, are media-specific protection goals to be used in the Corrective 
Measures Study as part of the evaluation of remedial alternatives. 
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September 2015, notified GE pursuant to Paragraph 22.o of the Decree of EPA’s Intended 
Final Decision on the modification of the RCRA Permit.   

EPA’s evaluation has yielded a balanced, reasonable approach to addressing the 
unacceptable risks posed by GE’s PCBs in Rest of River.  After a thorough evaluation of the 
Permit criteria, EPA’s proposed remedy is best suited to meet the General Standards for 
Corrective Measures in consideration of the Selection Decision Factors, including a balancing 
of those Factors against one another.  

  The proposed remedy includes specific activities to address PCB contamination in 
river sediment, banks and floodplain soil, and biota, to reduce downstream transport of PCBs, 
allow for greater consumption of fish, and avoid, minimize or mitigate impacts to sensitive 
areas, species and habitats.  The proposed remedy relies on a combination of cleanup 
approaches, as generally described below: 

-Removing PCB-contaminated sediment and capping residual contamination. 

-Monitoring natural recovery of the river. 

-Removing PCB-contaminated erodible river banks that are a source of PCBs that could 
be transported downstream, focusing on the use of bioengineering techniques in restoring any 
disturbed banks. 

- Removing PCB-contaminated material from the floodplain soil and replacing with 
clean backfill. 

- Treating sediment in certain Vernal Pools, Backwaters and Reach 5B with activated 
carbon or other suitable sediment amendment. 

- Restoring areas disturbed by the remediation. 

-Transporting and disposing of all excavated contaminated soil and sediment off-site at 
existing licensed facilities approved to receive such soil and sediment. 

- Establishing Performance Standards for the downstream transport of PCBs and the 
concentration of PCBs in biota.   

-Reinforcing restrictions on eating fish, waterfowl and other biota where needed, as 
well as restricting other activities that could potentially expose remaining contamination. 

-Establishing procedures to address PCB contamination associated with future work, 
and mechanisms for additional response actions if land uses change. 

-Maintaining remedy components and monitoring over the long-term to assess the 
effectiveness of the cleanup and the recovery of the river and floodplain. 

-Conducting periodic reviews post-cleanup to assess effectiveness and adequacy of the 
cleanup. 
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F.  Current Dispute Resolution 
 

After receiving EPA’s Intended Final Decision, GE, on October 29, 2015, invoked its 
right to administrative dispute resolution under the Decree on EPA’s Intended Final Decision.  
CD ¶ 22.o.  In the current dispute resolution, EPA, GE, Massachusetts and Connecticut 
participated in mediation as part of informal dispute resolution pursuant to Paragraph 134 of 
the Decree.  Per a letter agreement dated December 9, 2015, the parties agreed to extend the 
informal dispute resolution until March 15, 2016, and to proceed at the same time with formal 
Dispute Resolution under Paragraph 135 of the Decree.  Per the formal Dispute Resolution 
procedures, GE filed its Statement of Position (GE “SOP”) on January 19, 2016.  In response, 
EPA is hereby submitting EPA’s Statement of Position.  GE may file a Reply by March 15, 
2016. 

II. STANDARD OF REVIEW 
 

This dispute, governed by Paragraphs 22.o, 136, and 141(b) of the Decree, concerns the 
proposed remedy for the Rest of River site, as described in EPA’s Intended Final Decision on 
the modification of the Reissued RCRA Permit.  The Decree vests EPA with the authority to 
select the Intended Final Decision.  CD ¶ 22.o.16  Paragraph 136 of the Decree sets forth 
procedures for “disputes pertaining to the selection or adequacy of any response action17 and 
all other disputes that are accorded review on the administrative record under applicable 
principles of administrative law.”18   

The Permit explains that EPA shall reach its decision based upon information that GE 
submits to EPA and any other relevant information in the Administrative Record.  In 
accordance with Paragraph 136.a, the Administrative Record for this dispute contains all 
statements of position, including supporting documentation.19    

The decision-maker20 is charged, under Paragraph 136.b of the Decree, with issuing 
“after reasonable opportunity for review and comment by the State, a final administrative 

                                                 
16 Paragraph 22.o provides “Following the close of the public comment period, EPA will notify [GE] of its 
intended final decision on the modification of the Reissued RCRA Permit.” 
17 Paragraph 136 defines “adequacy of any response action” to include, without limitation: “(1) the adequacy or 
appropriateness of plans, procedures to implement plans, or any other items requiring approval by EPA under this 
Consent Decree; and (2) the adequacy of the performance of response actions taken pursuant to this Consent 
Decree.”   
18 To the extent this dispute on the Intended Final Decision for the selection of the remedy for the Rest of River on 
the Administrative Record involves any embedded question of contract interpretation, any such embedded 
question may be governed by governing principles of contract law.  
19 The Administrative Record for Rest of River is available on-line at 
https://semspub.epa.gov/src/collections/01/AR/MAD002084093 and all publically available documents for the 
entire Site are available on-line at https://semspub.epa.gov/src/collection/01/SC31186.  
20 On January 21, 2016, Curt Spalding, Regional Administrator of EPA Region 1, designated Carl Dierker, Region 
1 Regional Counsel, per Paragraph 136.b of the Decree, to issue a final administrative decision resolving the 
dispute, in accordance with the procedures in the Decree. 

https://semspub.epa.gov/src/collections/01/AR/MAD002084093
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decision resolving the dispute based on the administrative record[.]”  Under the Decree, the 
decision on this dispute based on the Administrative Record is not entitled to judicial review.21   

Following the final administrative decision, pursuant to Paragraph 22.p of the Decree, 
the next formal process step is for EPA to issue a modification of the Reissued RCRA Permit 
(“Final Permit Modification”), including a response to public comments received.  Upon 
EPA’s issuance of the Final Permit Modification, GE and any person who filed comments on 
the draft permit or participated in a public hearing on the draft permit may seek review of the 
modification by the EPA Environmental Appeals Board (the “EAB” or the “Board”).  Decree, 
¶ 141.b(ii) of the Decree; 40 C.F.R. § 124.19.  Before the Board, the petitioner would bear the 
burden of demonstrating that EPA’s decision is based on: (1) a finding of fact or conclusion of 
law that is clearly erroneous; or (2) an exercise of discretion or an important policy 
consideration that the Board should, in its discretion, review.  40 C.F.R. § 124.19(a).  This 
standard of review is “applied stringently in practice” and the Board will grant review 
infrequently.  In re Knauf Fiber Glass, GmbH, 9 E.A.D. 1, 6–7 (EAB 2000).  “[W]hen a 
petitioner seeks review of a permit based on issues that are fundamentally technical in nature, 
the Board assigns a particularly heavy burden to the petitioner.”  In re Peabody Western Coal 
Company, CAA Appeal No. 04-01, 12 E.A.D. 22, 32 (Feb. 18, 2005) (citations omitted).   

If the Board grants review of one or more petitions, GE or “any interested person” may 
seek review of that decision in the United States Court of Appeals for the First Circuit.  Decree, 
¶ 141.b(iii); RCRA § 7006(b).  The Court of Appeals “may only overturn Board’s [decision] . . 
. if it was ‘arbitrary, capricious, an abuse of discretion or otherwise not in accordance with 
law.’”  City of Pittsfield, Mass. v. U.S. E.P.A., 614 F.3d 7, 10 (1st Cir. 2010) (citing 5 U.S.C. 
§ 706(2)(A); Adams v. EPA, 38 F.3d 43, 49 (1st Cir.1994)).  Under this narrow scope of 
review, the Court would defer to EPA on statutory interpretations and scientific matters within 
EPA’s expertise and would uphold the decision unless it lacked a rational basis.  Adams v. U.S. 
E.P.A., 38 F.3d 43, 49 (1st Cir. 1994).  Questions of contract interpretation, however, are 
subject to plenary review by the Court.  Farmers Ins. Exch. v. RNK, Inc., 632 F.3d 777, 783 
(1st Cir. 2011). 

If either the Board or the Court of Appeals vacates or remands all or part of EPA’s 
permit modification, EPA may revise its decision.  Decree, ¶ 22.t.  To the extent consistent 
with 40 C.F.R. § 124.19, GE and other persons may seek review of the revised permit first 
before the Board and then before the Court of Appeals.  Decree, ¶ 141.b(iv). 

III. ARGUMENT 
 

GE disputes the decision that EPA reached after EPA faithfully followed the extensive 
processes outlined in the Decree, including years of information gathering and consideration of 
scientific and public input.  EPA’s remedy will remove PCB contaminated soil and sediment 
from the River, and floodplain and dispose of the material in a pre-existing off-site suitable 
landfill, without prior treatment of the material.  EPA considered and rejected more costly 
alternatives, such as treating PCB contaminated material prior to removal, as well as less 
protective and less costly alternatives.  In the end, EPA proposes a remedy that appropriately 

                                                 
21 Paragraph 141(b)(i) provides that GE “shall not have the right to seek judicial review of the administrative 
decision on EPA’s notification of its intended permit modification pursuant to this subparagraph.” 
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balances all the relevant factors, including GE’s financial concerns, with EPA’s obligation to 
assure protection of public health and the environment in and around the Housatonic River.  

By contrast, GE’s dispute of EPA’s Intended Final Decision is driven only by GE’s 
motivation to reduce costs and risks to GE.  While GE claims willingness to clean up the River 
using a less expensive solution, it writes even of its own proposal: “this conclusion is subject to 
GE’s reservations of rights, including its appeal rights, and thus does not constitute a proposal 
to implement these alternatives.”22  GE’s dispute should be rejected because : (1) EPA, with its 
objectivity and technical expertise, is better positioned to select a remedy under the Decree to 
be protective of human health and the environment; (2) GE unfairly seeks to shift the risks of 
uncertainty and unknown expenses to the public and is not entitled to the level of detail, 
certainty and finality it unreasonably demands;  (3) GE’s bias to save costs renders a distorted 
interpretation of the Decree; and (4) EPA complies with its statutory obligations to comply 
with ARARs.  Each of GE’s challenges to each component of the remedy is resolved by these 
four points.   .   

First, EPA, as the Agency guided by scientific and technical expertise, is better 
positioned than GE to weigh and evaluate the host of complex scientific information and other 
relevant criteria in the Administrative Record -- including cost and consideration of public 
comments submitted to EPA during the remedy selection process -- that lead to the selection a 
remedy for the Rest of River under the Decree that is the public interest.  This fundamental 
principle of administrative law applies to GE’s dispute for the following components of the 
Intended Final Decision: EPA’s risk assessments; EPA’s selection of a remedy for Woods and 
Rising Ponds, Reach 7 impoundments, and backwaters; EPA’s decisions regarding engineered 
caps; and EPA’s selection of off-site disposal.   

Second, in an effort to reduce its own risks, and shift risk to the public, GE demands a 
degree of certainty and finality that is inconsistent with the Decree and unreasonable in the 
context of selecting a cleanup for over a hundred miles of River and hundreds of acres of 
floodplains.  EPA has already reduced GE’s exposure to certain future liabilities by capping 
certain categories of response costs for which GE is liable.  The Decree does not provide for 
GE to shift the risk of future PCB cleanup expenses to the public. 

 GE’s unreasonable demands to reduce future uncertainties is shown for the following 
components of the Intended Final Decision: the PCB Downstream Transport and Biota 
Performance Standards; certain future floodplain activities and uses; inspection and 
maintenance of certain dams; and additional response actions for future dam failure or breach.   

Third, GE misconstrues the Decree.  This point is shown in GE’s arguments to 
eliminate the responsibility and cost of restoring natural resources impacted by remediation.  
Under GE’s theory, GE would have no obligation to return the Rest of River to pre-
remediation condition and could simply leave the river, floodplains and vernal pools as open 
trenches.    

Finally, GE’s interpretation of ARARs is incorrect.  .For simplicity, each component of 
GE’s argument is organized by the above issues.  Many of the issues overlap or are 

                                                 
22 GE Revised CMS at 28 (emphasis added). 
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intertwined, but for the sake of simplicity and organization, the components of the remedy 
disputed by GE are grouped and organized by these four issues.   

A.  EPA Followed the Consent Decree Process for Selecting a Remedy and Made the 
Right Decision When Selecting the Remedy Based on the Relevant Factors. 

 

After years of exhaustive study, public comment, and independent peer review, EPA 
determined, based upon the Administrative Record, that the Intended Final Decision best 
satisfies the relevant Decree criteria.  EPA is the Agency vested with expertise and authority to 
select a remedy that is in the public interest based upon the Administrative Record.  As shown 
below, EPA followed the process set forth in the Decree and made a remedy selection 
consistent with the Decree, Administrative Record, CERCLA, RCRA, and the relevant EPA 
guidance documents.  GE’s argument turns on the contention that EPA—after following the 
process set forth in the Decree—evaluated all the facts and allegedly reached the wrong 
conclusion. And that is exactly the kind of decision making that is vested squarely within 
EPA’s expertise and that courts are reluctant to overturn, especially where the decision is the 
result of years of consensus building efforts among EPA and state regulators.   

The following describes in more detail the process undertaken by EPA pursuant to the 
Decree to reach its Intended Final Decision based on the Administrative Record. 

1. EPA Followed the Decree Process for Selecting the Remedy 
a. Process for Gathering Scientific Information and Analysis under the 
Decree. 

The Decree establishes an exhaustive process for EPA to study, gather, and analyze 
scientific information regarding the River.  This near-decade-long process began with EPA and 
GE conducting additional studies from 1998 to 2002.  The results of these studies were 
summarized in GE’s 2003 RCRA Facility Investigation (“RFI”) Report.  CD ¶ 22.a.  At that 
time, EPA also completed its initial Human Health Risk Assessment (“HHRA”), pursuant to 
CD ¶ 22.b, followed by independent expert peer-review, CD ¶ 22.c, and a revised HHRA, was 
completed in 2005.  In 2003, EPA also completed its initial Ecological Risk Assessment 
(“ERA”), pursuant to CD ¶ 22.b, followed by independent expert peer review, CD ¶ 22.d, and a 
revised ERA in 2004.  Similarly, from 2001-2006, EPA developed computer modeling 
documents to study fate, transport, and bioaccumulation of PCBs in Reaches 5 through 8 of   
Rest of River, CD ¶ 22.g, and this computer modeling work was subject to three rounds of peer 
review by a panel of independent modeling experts.23  CD ¶ 22.h.  Throughout this process GE 
submitted comments to EPA which EPA considered, accepted, modified, or rejected.  Many of 
these same comments are rehashed in this dispute.  

In 2008, GE submitted its CMS evaluating the alternative measures to be implemented 
as a remedial action under CERCLA to clean up the River.  See Permit II. E-G.  Following 
comment on the CMS, GE submitted a Revised CMS in 2010.  Under the Permit, the Revised 
CMS was required to consider the corrective measures alternatives based upon nine Permit 
criteria described above in Section   

                                                 
23 Modeling Documents and Peer Review consisting of 3 peer reviews—Modeling Framework Design; Model 
Calibration; and Model Validation (all are for Watershed, Fate & Transport, and Food Chain Models)  
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In 2011, EPA presented a potential proposed remedy to EPA’s National Remedy 
Review Board (“NRRB”) and Contaminated Sediments Technical Advisory Group 
(“CSTAG”).24 EPA considered comments from the NRRB and CSTAG and responded to those 
comments in August 2012.25 

All this information and analysis gathered over the years is contained in the 
Administrative Record for the Rest of River Remedial Action.  CD ¶ 22.m.  GE cannot dispute 
that EPA followed the process set forth in the Decree for gathering scientific information and 
analysis for the Administrative Record.  

b. Process for Gathering Community Input under the Decree 

The Decree also establishes an exhaustive process for EPA to gather information from 
the community.  For over a decade EPA has made extraordinary efforts to involve the public 
and to solicit and respond to the views of GE, other stakeholders, and the other members of the 
public on the Rest of River.  The community has been provided the opportunity to comment 
upon EPA’s draft permit modification decision as well as upon the RFI Report, CMS, Revised 
CMS, HHRA, ERA, each of EPA’s river modeling documents, and other similar documents. 
CD ¶ 22.m, n, o.  These Comments are part of the Administrative Record for the River.  In 
addition, the Citizens Coordinating Council (“CCC”) and community relations are both formal 
components of the Decree requiring cooperation and participation, including from GE. CD 
¶ 213. The CCC is made up of over 30 environmental, business and community leaders from 
Berkshire County and Connecticut.  In particular, EPA has supported the CCC since its 
formation in 1998, as a meaningful opportunity for citizens to keep involved in the Site 
cleanups.  In addition, in 2011, EPA held a series of workshops and a meeting known as a 
“charrette” to further engage the community in the remedy selection process.   

Community members have successfully petitioned the Commonwealth to designate 
certain portions of the Housatonic River as part of an ACEC.  This designation affords the area 
heightened protection under the law.     

EPA’s actions taken under the Decree have also been consistent with CERCLA’s and 
RCRA’s statutory provisions contemplating consideration of community input through the 
comment process as well as regulation and guidance documents recognizing community 
acceptance as a factor in the remedy selection process. CERCLA, 42 U.S.C. § 9617; RCRA, 42 
U.S.C. §6974; National Contingency Plan, 40 C.F.R. § 300.430(f)(3); RCRA Regulations, 40 
C.F.R. 256.63; see also RCRA Public Participation Manual, EPA, EPA 530-R-96-007 (1996), 
A Guide to Selecting Superfund Remedial Actions, EPA, OSWER 9355 0-27FS. 

GE cannot contend that EPA acted inconsistently with the process set forth in the 
Decree for gathering community input for the Administrative Record.26    

                                                 
24 EPA presents potential proposed remedy to EPA’s National Remedy Review Board (NRRB) and Contaminated 
Sediments Technical Advisory Group (CSTAG)—June 2011. 
25 EPA issues regional response to NRRB/CSTAG Comments—August 2012. 
26 GE argues about the substantive impact of EPA’s information gathering from the community, including that 
EPA allegedly provided too much weight to community input. This issue is addressed below in more detail at 
Section III.A.7, but such claims are different from arguing that EPA violated the process set forth in the Consent 
Decree for gathering information from the community and maintaining this information in the Administrative 
Record. 
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c. Process for Collecting Public Comment from GE, and State Regulators 

Following EPA’s submission of the proposed permit modification to the NRRB and 
CSTAG, in August 2011, the States requested facilitated discussions with EPA regarding the 
proposed Remedy.  EPA and the States then engaged in a series of scientific/technical 
discussions in an effort to build consensus about a remedy that would be protective of human 
health and the environment under the relevant Decree criteria based on the Administrative 
Record.  In May, 2012, EPA released a Status Report representing a potential approach to the 
remedy that would not be objectionable to the States or EPA, subject to completion of the 
public comment process set forth in the Decree. 

In September 2012, GE requested a series of technical discussions with EPA to 
determine whether GE and EPA might resolve any differences regarding an appropriate 
remedy for the Rest of River (“Technical Discussions”).  These Technical Discussions 
concluded in December 2013 without complete resolution of the issues. 

GE cannot dispute that the process of considering public comment from itself and the 
States is consistent with the Decree, and represents an extraordinary effort by EPA to hear all 
viewpoints prior to proposing a remedy.  

d. EPA’s Substantive Decision is Entitled to Deference  

Because GE cannot object to the lengthy and thorough process that EPA followed 
under the Decree, GE may only object to the conclusions that EPA reached after this process.  
Yet, it is clear that EPA is vested with authority and discretion in evaluating the relevant 
factors set forth in the Decree for selecting a remedy.27  Here EPA’s analysis of the relevant 
factors and its decision on the Administrative Record is entitled to deference, is supported by 
the States, and is a sound resolution of the multiple and complex factors that shape remedy 
determination under the Decree.28  EPA considered and rejected more intrusive, more costly 
alternatives as well as less protective and less costly alternatives, and proposes a remedy that 
holds the right balance in weighing all the relevant criteria under the Decree. 

As discussed below, EPA’s technical determinations are science-based and in 
accordance with the Decree and applicable agency guidance.  While GE disagrees with many 
of EPA’s determinations, GE has not shown and cannot show any compelling reason to set 
EPA’s determinations aside.  

                                                 
27 As noted in RCRA guidance, the exact emphasis placed on these decision factors, and how they will be 
balanced by EPA in selecting the most appropriate remedy for a facility, will necessarily depend on the types of 
risks posed by the facility, and the professional judgment of the decision-makers. 55 Fed. Reg. 30798, 30825 (July 
27, 1990). 
28 Adams v. U.S. E.P.A., 38 F.3d 43, 49 (1st Cir. 1994)(“An agency is entitled to deference with regard to factual 
questions involving scientific matters in its own area of expertise”); see also SEC v. Chenery Corp., 318 U.S. 80, 
94 (1943)(“If the action rests upon an administrative determination—an exercise of judgment in an area which 
Congress has entrusted to the agency—of course it must not be set aside because the reviewing court might have 
made a different determination were it empowered to do so.”); SEC v. Chenery Corp., 332 U.S. 194, 209 (1947) 
(holding agency decisions are “entitled the greatest amount of weight” when they are the product of administrative 
experience, appreciation of the complexities of the problem, realization of the statutory policies, and responsible 
treatment of the uncontested facts”). 
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2. EPA Made the Right Substantive Decisions When Selecting the Remedy 
 

a. Health Basis for Overall Remedy and Ecological Issues: 

i.  The Proposed Remedy Provides Long-term Protection of Human 
Health and the Environment  

The proposed remedy is necessary to protect human health and the environment from 
PCB contamination released by GE’s Pittsfield facility.  Peer-reviewed risk assessments have 
concluded that PCBs and other contaminants of concern pose unacceptable risks to human 
health and the environment at in Rest of River.  The remedy employs a variety of mitigation 
tools to remove PCBs and reduce the exposure risks, including excavating contaminated soils 
and sediments and isolating contaminated materials under engineered caps.  In some areas, 
construction of the proposed remedy will have unavoidable short-term impacts, but the design 
of the remedy limits those impacts, particularly in habitats of sensitive species.  The remedy 
also requires GE to restore all disturbed areas.  Due in part to this restoration requirement, the 
long-term benefits of the remedy far outweigh the short-term impacts.   

Contrary to GE’s arguments, the Human Health Risk Assessment (“HHRA”) and 
Ecological Risk Assessment (“ERA”) show that the PCB contamination in the Housatonic 
River poses unacceptable risks to human health and the environment.  EPA performed the 
HHRA and the ERA using the best available science and the risk assessment process outlined 
in 40 C.F.R. Part 300, which are the Superfund regulations called the National Contingency 
Plan (“the NCP”)29 and agency guidance.  The development processes that EPA employed for 
the Rest of River HHRA and ERA were more comprehensive, detailed, and inclusive of public 
input than is typical for hazardous waste sites.   

Unlike most CERCLA/RCRA sites, the Rest of River HHRA and ERA were reviewed 
by review panels comprised of independent risk assessment experts. CD  ¶¶ 22.c, d. The panel 
members were selected not by EPA but by a selection contractor mutually agreed upon by GE 
and EPA.  Before the peer reviewers commenced their panel discussion at each peer review, 
GE and members of the general public, including the States, were provided opportunities to 
submit written comments and make oral presentations to both peer review panels.  CD 
Appendix J, Step 1 and Step 3.  While critical of some specific aspects of the assessments, the 
peer reviewers’ comments were generally supportive of both the HHRA and the ERA.30   

GE had many opportunities to review and comment on the risk assessments as they 
were developed.  Based on its comments on the Draft RCRA Permit Modification and its SOP, 
GE plainly disagrees with the conclusions of those risk assessments, and it continues to re-
argue many of the same points that received independent scientific review over ten years ago.  

ii.  EPA’s toxicity values for PCBs are supported by scientific 
consensus and were vetted through public comment and peer 
review 

                                                 
29 40 C.F.R. § 300.430(d).   
30 Responsiveness Summary to the Peer Review of the HHRA, USEPA, March 2004, and Responsiveness 
Summary to the Peer Review of the ERA, USEPA, June 2004.  
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GE disputes EPA’s toxicity values for PCBs used in the HHRA.  The HHRA uses 
published toxicity values for each contaminant of concern.  These toxicity values quantify the 
relationship between the average daily doses calculated in the exposure assessment and the 
potential cancer risks and non-cancer health effects.  GE claims that these values substantially 
overstate the cancer and non-cancer human health risks of PCBs.  While GE may disagree with 
the values selected, it has not shown any credible evidence that EPA abused its discretion in 
setting these values or that the values lack a rational basis. 

In fact, the HHRA PCB toxicity values are based on sound, peer-reviewed scientific 
inquiry.  The HHRA used toxicity values published in EPA databases and reports.31  
Specifically, the HHRA used, where possible, toxicity values published in EPA’s Integrated 
Risk Information System (“IRIS”).  These IRIS values have undergone extensive scientific 
peer review.  For contaminants of concern for which toxicity values are not published in IRIS, 
provisional values were obtained from the Health Effects Assessment Summary Tables 
(HEAST).32  EPA derived these IRIS and HEAST toxicity values in accordance with all 
applicable EPA guidance.33 

EPA issued its initial HHRA in June 2003 and in July 2003 GE submitted comments to 
the peer review panel that, inter alia, argued that EPA’s toxicity values were overly 
conservative.34  The initial HHRA and the comments on the HHRA received from the public 
(including GE) were subjected to peer review by a panel of independent risk assessment 
experts.  The peer review panel was specifically charged with evaluating the toxicity 
assessment.35  While the peer reviewers generally agreed with the toxicity assessment in the 
initial HHRA,36 EPA chose to exercise its option to revise and reissue the document to 
explicitly address comments from the peer reviewers.   

The revised HHRA, issued in February 2005, included an expanded discussion of 
toxicity values,37 and summarized additional toxicity studies.38  The revised HHRA also 
summarized an exposure study of Housatonic River area residents and a study comparing 
cancer rates in the Housatonic River area with the rest of Massachusetts.39  EPA solicited a 
second round of public comments on the new information provided in the revised HHRA.  
GE’s April 2005 comments asserted that EPA should clarify its summary of the study 
comparing cancer rates and criticized EPA’s approach for calculating certain toxicity values.40  
EPA responded to these comments in June 2005 but determined that no additional revisions 
were necessary.41   

                                                 
31 Initial HHRA, Vol. I at 2-4. 
32 U.S. EPA, Health Effects Assessment Summary Tables, 1997.   
33 See Attachment A. Response to GE’s Comments on Toxicity Values Used to Evaluate Human Health Risks 
34 Comments of GE on USEPA’s HHRA for the Housatonic River Site, Rest of River, GE, July 28, 2003. Section 
6. 
35 Charge for HHRA Peer Review for Rest of Housatonic River, USEPA, June 2003, Page 2.  
36 HHRA Responsiveness Summary. 
37 Changes / Additions to the HHRA Report, USEPA, February 2005, at 2, 
38 Id. 
39 Changes / Additions to the HHRA Report. 
40 GE Comments on EPA’s revised HHRA (April 5, 2005), 
41 Responsiveness Summary to Public Comments on New Information for the HHRA, USEPA, June 1, 2005,  
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Notwithstanding the studies cited by GE,42 the overall scientific consensus remains:  
PCBs can cause cancer and many other health impacts.43  Notably, EPA has not re-assessed the 
IRIS toxicity factors for PCBs at any point since the HHRA was issued.  Additionally, since 
that time, the World Health Organization officially reclassified PCBs a known human 
carcinogen as opposed to a probable human carcinogen.44  Thus, the Agency’s toxicity values 
used in the HHRA remain well-supported. 

iii.  The proposed remedy is necessary to reduce human exposure to 
PCBs through consumption of fish  

Of all the exposure pathways in the Rest of River, fish consumption poses the greatest 
risk to human health.  To reduce PCB concentrations in fish tissue and the overall environment, 
the proposed remedy requires GE to remove a substantial volume of river sediments, install 
engineered caps, and take other actions.  GE argues that these remedial actions are not 
necessary to protect human health. 

The NCP directs EPA to select remedies that result in human cancer risks that fall 
within the risk range of 1 in 1,000,000 (expressed as 1 x 10-6) to 1 in 10,000 (1 x 10-4)45 and 
that do not pose unacceptable non-cancer risks.  Where the cumulative risk to an individual 
exceeds this range, i.e., greater than 10-4, action is generally warranted, and EPA’s “point of 
departure” for remedy selection is at the more stringent, or protective, (i.e., 10-6) end of the risk 
range. 46  Under this approach, EPA favors the most stringent (10-6) end of the range and will 
not as a matter of course select a remedy that barely achieves the least stringent (10-4) 
requirement. 47  Fish consumption risks from PCBs exceed this risk range in the Rest of River, 
from the confluence downstream into Connecticut.48  For persons at the high-end of exposure 
projections, the fish consumption risks range above 1 in 1,000 (1 x 10-3) for PCBs, and are 
even higher for dioxin/furan toxic equivalent risk (up to 1 in 100).49  Thus, the cancer risks 

                                                 
42 Attachment J to GE’s Comments on the RCRA Permit Modification contains several papers and reports that 
relate to toxicity and cancer risk in the Housatonic River area.  Most of these documents were published after the 
HHRA was issued.  EPA notes that researchers have written numerous studies on the toxicity of PCBs since the 
HHRA process completed in 2005.  The conclusions of these studies vary, and it is unsurprising that GE was able 
to select several studies that purportedly minimize the risks posed by PCBs.   
43 PCBs have been demonstrated to cause a wide variety of adverse health effects, including cancer.  PCBs also 
cause serious non-cancer health effects in animals, including effects on the immune system, reproductive system, 
nervous system, endocrine system and other organs.  Studies in humans provide supportive evidence for potential 
carcinogenic and non-carcinogenic effects of PCBs.  See EPA, Understanding PCB Risks at the GE-Pittsfield / 
Housatonic River Site, available at http://www.epa.gov/region1/ge/understandingpcbrisks.html#WhatArePCBs. 
44 In 2012, the World Health Organization’s (WHO) International Agency for Research on Cancer (IARC), 
changed the carcinogenicity category of PCB-126, one of the 209 different PCB molecules, from Group 2A – 
Probably Carcinogenic to Humans, to Group 1 – Carcinogenic to Humans. And in 2013, IARC changed the 
category for PCBs in general and all dioxin-like PCB congeners to Group 1. Polychlorinated biphenyls and 
polybrominated biphenyls / IARC Working Group on the Evaluation of Carcinogenic Risks to Humans (2013: 
Lyon, France), as published in IARC Monographs On The Evaluation Of Carcinogenic Risks To Humans, 
Volume 107. 2015. 
45 40 C.F.R. § 300.430(e)(2)(i)(A)(2); Preamble to the NCP, 55 Fed. Reg. 8666-01, 8718–19 (March 8, 1990). 
46 Role of the Baseline Risk Assessment EPA, 1991 
47 55 Fed. Reg. 8666-01, 8718–19 (March 8, 1990). 
48 Statement of Basis at 15. 
49 Revised Human Health Risk Assessment, Rest of River, USEPA, February 2005, Volume IV, Appendix C, 
Consumption of Fish and Waterfowl Risk Assessment at page ES-15 and Table 5-1. 



EPA Statement of Position – GE-Housatonic Rest of River Intended Final Decision Dispute 2/29/16  
 

 

18 
 

posed to people consuming fish from Rest of River are well beyond the risk threshold in the 
NCP.  

Fish consumption also poses significant and unacceptable non-cancer human health 
risks.  EPA utilizes a hazard index approach to evaluate systemic toxicants (non-cancer effects) 
and considers a response action to be generally warranted if the non-carcinogenic hazard index 
is greater than one.50  For Rest of River, non-cancer hazard indexes are as high as 120 in some 
reaches.51  GE’s comments on the RCRA Permit Modification concede that, according to 
EPA’s probabilistic risk model, the selected remedy will achieve a non-cancer Hazard Index of 
1 for Adults with Central Tendency Exposure (“HI = 1 CTE adults”) (which corresponds to 1.5 
mg/kg in fish fillets) and achieve at least the cancer CTE of 1 in 10,000 in all Massachusetts 
reaches except one (Reach 5B) within the 52-year model projection period.52  In fact, in most 
reaches, the proposed remedy achieves these particular Interim Media Protection Goals 
(“IMPGs”) more rapidly than all but one other alternative.53  Attainment of IMPGs is one of 
the six remedy selection decision factors in the Decree, and “the time period in which each 
alternative would result in the attainment of the IMPGs” is important to EPA’s evaluation of 
this factor.54 

Despite the risks posed by its contamination in Rest of River, GE argues that the 
amount of sediment remediation included in the proposed remedy is unnecessary, because it 
will not reduce PCB concentrations in fish to levels that would allow for fish consumption 
advisories to be discontinued.55  In fact, under all alternatives, Institutional Controls (including 
but not limited to fish consumption advisories) would likely be needed to protect human health 
for a period of time following remediation.  As documented in the Comparative Analysis, 
despite the need for continuing some level of Institutional Controls for some period of time 
after remedy implementation, the proposed remedy results in significant risk reduction.     

GE argues that a less extensive remedy would also achieve a particular non-cancer 
IMPG (Hazard Index of 1 for an adult with Central Tendency Exposure, or “HI=1 CTE adult”) 
for fish consumption in Massachusetts.  In particular, GE asserts in its SOP that SED 5 would 
achieve this IMPG (HI=1 CTE adult) in all but one Massachusetts reaches within the model 
projection period, and would achieve other CTE IMPGs in more reaches than the proposed 

                                                 
50 See, e.g., Rules of Thumb for Superfund Remedy Selection, OSWER Directive 9355.0-69, August 14, 1997; see 
also 40 C.F.R. § 300.430(e)(2)(i)(A)(1) (“For systemic toxicants, acceptable exposure levels shall represent 
concentration levels to which the human population, including sensitive subgroups, may be exposed without 
adverse effect during a lifetime or part of a lifetime, incorporating an adequate margin of safety”).   
51 Final HHRA, Volume IV, Appendix C, Table 8-2, page 8-5. 
52  GE Comments on EPA's Draft RCRA Permit Modification and Statement of Basis for Proposed Remedial 
Action for the Housatonic River - Rest of River, GE, October 27, 2014, Page 28.  
53  Comparative Analysis of Remedial Alternatives for the Housatonic River, Rest of River, USEPA, May 2014, 
Attachment 10.  IMPGs are defined in the RCRA Permit as “media-specific protection goals for the Rest of River 
area, as established pursuant to  . . . this Permit.   The Interim Media Protection Goals shall be used in the CMS, as 
provided in this Permit”.  Permit at 6. 
54 RCRA Permit para. G.2.b. 
55 GE Comments on Draft RCRA Permit Modification at 28. 
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remedy.56  But SED 5 employs thin-layer capping in backwaters and Reach 8.  The many 
shortcomings of thin-layer capping, including uncertainty, long-term ineffectiveness, loss of 
flood storage capacity, and permeability, are discussed below, in Section III.A.2.c.57   

GE also argues that EPA’s predictions of future PCB levels in fish tissue in the 
Connecticut reaches are uncertain and unreliable, and that all of the alternatives would achieve 
similar reductions of the Connecticut PCB fish consumption advisory.  In fact, GE developed a 
model (CT 1-D model) as part of the CMS to predict fish tissue concentrations in Connecticut 
in order to compare the effectiveness of remedial alternatives.58  GE concluded that even given 
the large uncertainty in the CT 1-D methodology, the level of combined accuracy/precision 
was considered acceptable and that the model can be used to develop future predictions in the 
Connecticut portion of the river.59  According to GE’s CT 1 D model, the proposed remedy 
reduces PCB concentrations by a factor of ten compared to MNR.60  Compared to GE’s 
preferred alternative cited in its Revised CMS61 (SED 10), the proposed remedy reduces fish 
tissue in Connecticut concentrations by a factor of five.62  The model was used for its intended 
purpose, which is comparing between remedial approaches, and in this case was relevant to 
EPA proposing a remedy approach that was more likely to result in appropriate reductions in 
fish tissue contamination as compared with other alternatives preferred by GE. 

iv.   The direct contact exposure assumptions for sediment and 
floodplain soil in the HHRA are reasonable estimates of risks to 
average and high-end users.  

GE asserts that exposure assumptions in the HHRA are unrealistic and overstate 
exposures and human health risks.63  In fact, the exposure assumptions properly estimate levels 
of exposure for human populations, including persons most at risk.  Under the NCP, 
“acceptable exposure levels” must “represent concentration levels to which the human 
population, including sensitive subgroups, may be exposed without adverse effect during a 
lifetime or part of a lifetime, incorporating an adequate margin of safety.”64  In accordance 
with this regulation and Agency guidance, the HHRA evaluated the central tendency exposure  

                                                 
56 GE Comments on Draft RCRA Permit Modification at 28–29.  EPA notes that GE has not previously favored 
SED 5.  In its 2010 Revised CMS, GE concluded that a combination of SED 10—not SED 5—and FP 9 is “best 
suited to meet the General Standards, including protection of human health and the environment, in consideration 
of the Selection Decision Factors.”  Revised CMS at 28. 
57 GE’s support for SED 5 in this context is curious because GE objects to several aspects of SED 5, such as 
excavating and capping of the entirety of Reach 5B. In addition, SED 5 has other components that go well beyond 
EPA’s proposed remedy, such as excavation and stabilization with hard armoring of all banks in Reaches 5A and 
5B. 
58 GE Revised CMS at 3-45. 
59 GE Revised CMS, Appendix J at J-15.   
60 Statement of Basis for EPA's Proposed Remedial Action for the Housatonic River Rest of River, USEPA, June 
2014, Page 33 and Table 4. and at Comparative Analysis at 22 & Table 4.  
61 In its 2010 Revised CMS, GE concludes that a combination of SED 10/FP9 is best suited to meet the General 
Standards, including the consideration of the Selection Decision Factors . Revised CMS at 28). 
62 EPA Statement of Basis at 33 & Table 4; Comparative Analysis at 22 & Table 4. 
63 GE Comments on Draft RCRA Permit Modification, at 30-32. 
64 40 C.F.R. § 300.430(e)(2)(i)(A)(1) (emphasis added). 
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risks for persons with “average” exposure, as well as reasonable maximum exposure (“RME”) 
for “high-end” or “maximally exposed” persons.65   

The exposure assumptions used in the HHRA were established following the 
procedures outlined in EPA guidance.66  The basis for and derivation of each exposure 
assumption used in the HHRA is described in detail in both the initial and revised Phase 2 
Direct Contact Risk Assessment HHRA (Volume IIIA, Appendix B).  All exposure 
assumptions, including assumptions about recreational use, dirt biking and sediment exposure 
scenarios, and soil ingestion rates, were derived from site-specific information when available 
or Agency guidance.67   

The exposure assumptions used in the initial HHRA were among the subjects reviewed 
by the Peer Review Panel.  As summarized on page 16 of the HHRA Responsiveness 
Summary, five of the seven members of the Peer Review Panel for the HHRA commented that 
the approach, including the selection of exposure scenarios, receptors, exposure parameters, 
and risk estimates used to estimate risk from direct contact, was reasonable and consistent with 
EPA policy.68  EPA agrees with the majority of the Peer Review Panel members that the 
assumptions used to estimate risk from direct contact were reasonable and consistent with EPA 
policy. 

v.  The proposed remedy is necessary to reduce human health risks 
due to direct contact exposure to PCBs  

GE argues that, even accepting EPA’s exposure assumptions, a less disruptive remedy 
would still achieve acceptable cancer range levels and an acceptable non-cancer hazard index 
for direct contact exposure.  In particular, GE asserts that alternative FP-9 would achieve the 
“RME IMPGs based on a 10-4 cancer risk and a non-cancer [hazard index] of 1 in all of the 
flood plain [exposure areas], and . . . based on a 10-5 cancer risk and a non-cancer [hazard 
index] of 1 in a majority (about two-thirds) of the direct-contact floodplain [exposure areas].”69   

First, EPA notes that attainment of IMPGs, including direct contact IMPGs is only one 
of the decision factors that EPA balanced in selecting the remedy, and GE only discusses the 

                                                 
65 Final HHRA, Section 7.1. 
66 The Guidance for Risk Characterization (EPA, 1995) states that the “high end [RME] descriptors are intended 
to estimate the exposures that are expected to occur in small, but definable, “high end” segments of the subject 
population.”  The Guidelines for Exposure Assessment (EPA, 1992) defines the RME as “… a plausible estimate 
of the individual risk for those persons at the upper end of the risk distribution. The intent of this description is to 
convey an estimate of risk in the upper range of the distribution, but to avoid estimates which are beyond the true 
distribution.”   EPA’s Risk Assessment Guidance for Superfund (EPA, 1990) notes that “The intent of the RME is 
to estimate a conservative exposure case (i.e., well above the average case) that is still within the range of possible 
exposures.”  The RME risk serves as the point of departure in remedy selection as outlined in the NCP.  The CTE 
exposure was also evaluated consistent with EPA’s Risk Characterization Policy and Handbook to provide the 
risk manager with additional information to consider while making decisions. 
67 See Final HHRA, Volume IIIA, Appendix B, Section 4.  In particular, incidental ingestion rates and recreational 
exposure assumptions are based on information discussed in Subsections 4.5.2 and 4.5.3. 
68 One reviewer considered the selection of exposure parameters reasonable, but thought that the combination of 
exposure parameters resulted in overly conservative risk estimates for most of the scenario/receptor combinations.  
Another reviewer commented that individual exposure parameters were too high and the combination of exposure 
parameters resulted in extreme estimates of risk, rather than risk to an RME.    
69 Statement of Position (SOP) of General Electric Company In Support of Dispute of EPA’s Notification of 
Intended Final Decisions on Rest of River Remedy, GE, January 19, 2016, at 13-14. 
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least stringent cancer risk IMPG for protection of human health from the direct contact 
pathway and completely ignores the attainment of ecological IMPGs.  Second, GE argues in 
essence that EPA should select the least costly alternative that would achieve the least stringent 
human health risk levels allowable under the NCP, and that EPA erred in selecting a remedy 
that achieves more stringent levels.   

The NCP provides that the most stringent cancer risk level (10-6) is the “point of 
departure for determining remediation goals for alternatives when ARARs are not available or 
are not sufficiently protective because of the presence of multiple contaminants at a site or 
multiple pathways of exposure.”70  The preamble to the NCP explains that this “point of 
departure,” 

expresses EPA's preference for remedial actions that result in risks at the more 
protective end of the risk range, but this does not reflect a presumption that the 
final remedial action should attain such a risk level. Factors related to exposure, 
uncertainty and technical limitations may justify modification of initial cleanup 
levels that are based on the 10-6 risk level. The ultimate decision on what level 
of protection will be appropriate depends on the selected remedy, which is based 
on the criteria described in § 300.430(e)(9)(iii).71 

Thus, EPA begins its evaluation at the most stringent end of the risk range (10-6), and 
adjusts that target downward only where necessary given site-specific factors.     

With respect to the specific cancer risk IMPG raised by GE, which again is the least 
stringent, the SED 10/FP 9 proposal favored by GE achieves the 10-5 cancer risk level in fewer 
of the floodplain areas than the proposed remedy, which achieves the 10-5 risk level in all of 
the frequently used subareas and from 71% to 100% of the floodplain/sediment exposure areas, 
depending upon the extent of remediation conducted in NHESP Core Areas 2 and 3, to be 
decided on a case-by-case basis. 

Other alternatives may achieve less stringent IMPGs as GE claims. But the proposed 
remedy best meets the Permit’s general standards, in consideration of the selection decision 
factors, including a balancing of those factors against each other.  The proposed remedy 
achieves a non-cancer hazard index of one, provides more protection against cancer risks, and 
ensures long-term protection of the environment from risks posed by PCBs. 

This conclusion is supported by the Administrative Record, including without 
limitation the Comparative Analysis.   

vi.  PCBs pose unacceptable risks to the environment in Rest of River  

GE incorrectly characterizes the ecological risks posed by PCBs in the Rest of River 
area as “tenuous and uncertain”72 and argues that EPA overstates the impacts of PCBs on the 
local population of wildlife species.73  In fact, PCBs pose significant risks to the health of local 
population of species, such as amphibians, insectivorous and piscivorous birds, and piscivorous 

                                                 
70 40 C.F.R. § 300.430(e)(2)(i)(A)(2). 
71 55 Fed. Reg. 8666-01, 8718–19 (March 8, 1990). 
72 GE Comments on RCRA Permit Modification at 37.   
73 GE SOP at page 16, GE comments on RCRA Permit Modification at pages 38 and 39. 
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mammals.74  The risks posed in the Primary Study Area (“PSA”)—the roughly 11 mile portion 
of the river from the confluence, two miles below the GE facility, to Woods Pond Dam—and 
downstream areas between the PSA and the Derby-Shelton Dam in Connecticut were 
thoroughly evaluated in EPA’sERA.   

The ERA characterized and, where appropriate, quantified the risks to biota that are 
exposed to PCBs and other contaminants of concern that are found in the sediment, surface 
water, riverbank and floodplain soil, and tissue in the Rest of River area.75  Using a weight-of-
evidence approach, EPA considered several lines of evidence and evaluated whether 
significant risk is posed to the environment.76  Risks to several types of biota were assessed:  
benthic invertebrates, amphibians, fish, birds (including insectivorous and piscivorous birds), 
mammals (including piscivorous and omnivorous/carnivorous mammals), and threatened and 
endangered species.77  Where possible and/or appropriate, three lines of evidence were 
evaluated for each species: field studies, site-specific toxicity studies, and a comparison of 
exposure and effects.78 

The weight-of-evidence assessments indicated that aquatic life and wildlife in the PSA 
are experiencing unacceptable risks as a result of exposure to PCBs and other contaminants of 
concern.79  Confidence in this conclusion is high for benthic invertebrates, amphibians, and 
piscivorous mammals, based on multiple lines of supportive evidence.80  Downstream of the 
PSA, PCBs could potentially be causing adverse effects to benthic organisms in depositional 
areas as far as Reach 8, amphibians in floodplain areas as far as Reach 8, trout in Reaches 7 
and 9, mink as far as Reach 10, and river otter as far as Reach 12.81 

In July 2003, EPA issued the initial draft of the ERA and solicited comment from GE 
and the general public.  GE’s 2004 comments on initial ERA included arguments similar to 
those in GE’s 2016 SOP.  For example, GE asserted that “[o]verall, the evidence does not show 
adverse impacts on local populations and communities of ecological receptors despite 70 years 
of PCB exposure.”82  However, the risk assessment considered substantial evidence which 
showed that unacceptable adverse impacts were occurring and would continue to occur without 
remediation activities.  This evidence includes the adverse effects observed in site-specific 
field and laboratory studies conducted for the ERA (e.g., the mink feeding study) as well as the 
comparison of the numerous known adverse effect levels published in the scientific literature 
with site-specific contaminant concentrations.83   

                                                 
74 See Attachment C.  Responses to GE’s Comments on EPA’s Ecological Risk Assessment and Development of 
IMPGS for Amphibians, Insectivorous and Piscivorous Birds, and Mink  
75 Charge for the Ecological Risk Assessment Peer Review for the Rest of the Housatonic River, USEPA, July 
2003, at 1. 
76 Initial ERA, July 2003 at ES-12. 
77 ERA Peer Review Charge at 1–2. 
78 ERA Peer Review Charge at 1–2. 
79 Initial ERA at pages ES-43, ES-50. 
80 Initial ERA at ES-50 
81 Initial ERA at ES-50 
82 Comments of the General Electric Company on USEPA’s Ecological Risk Assessment for the Housatonic River 
Site, Rest of River, January 13, 2004, at 76 of Presentation.  
83Initial ERA, Risk Characterization Sections 3.4, 4.4, 5.4, 6.4, 7.4, 8.4, 9.4, 10.4, 11.4. 
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GE also argued in 2004 (and continues to argue) that the ERA improperly focused on 
effects to individual organisms instead of local populations and communities.84  While EPA 
disagreed with GE’s premise, it agreed to clarify that, in accordance with EPA guidance,85 
“impacts at lower levels of organization (e.g., adverse effects on survival of individuals) are 
often used to infer possible impacts at higher levels of organization (e.g., persistence of local 
populations).”86   The final ERA, issued in November 2004, explained that “[a]lthough many 
of the endpoints87 presented are linked to organism-level effects (e.g., survival and 
reproduction), these endpoints are expected to be strong indicators of potential local 
population-level effects,” and “[e]xtrapolation from organism-level to population-level effects 
may be logically achieved based on the predictive nature of the endpoint and/or through the use 
of process-based models.”88   

The initial ERA and the public comments (including GE’s 2004 comments) were 
subject to peer review by a panel of independent risk assessment experts.  Although the peer 
reviewers did provide critical comments on some aspects of the ERA, their comments were 
generally supportive of the ERA’s conclusions and methodology.89    

In short, the ERA shows that GE’s PCBs generate significant and unacceptable risks to 
the ecosystem and biota.  Accordingly, the PCB contamination must be remediated to protect 
the environment. 

vii.  The remedy’s long-term benefits to human health and the 
environment outweigh any short-term ecological impacts, which 
GE is required to mitigate.  

Of all the alternatives, the proposed remedy best balances remediating the 
contamination with minimizing and mitigating the ecological impacts of constructing the 
remedy.90  GE alleges, incorrectly, that the benefits of the proposed remedy are outweighed by 
the ecological harms associated with implementation.  On this basis, GE argues that EPA’s 
selection of the remedy is arbitrary and capricious, does not provide “overall protection of the 
environment” as required by the Decree, and does not properly balance short-term impacts and 
long-term harms as required by EPA guidance.91  On the contrary, EPA has determined that the 
proposed remedy provides the best balance in terms of reducing residual risk and minimizing 
long-term ecological impacts.92  As crafted, the proposed remedy limits short-term impacts to 
key habitats and ensures that disturbed areas will be restored after remediation.  Thus, EPA’s 
proposed remedy reasonably accepts some short-term impacts in favor of long-term protection 
of the environment. 

                                                 
84 GE 2004 ERA Comments Presentation at page 6, and restated in GE’s SOP at 16. 
85 EPA 1997 Ecological Risk Assessment Guidance for Superfund  
86  Responsiveness Summary to the Peer Review of the ERA at 30 and 31. 
87 Endpoints refer to the Assessment and Measurements Endpoints identified during the Problem Formulation 
stage of the ERA development. 
88 Final ERA at page 2-68.(citing Ecological Risk Assessment and Risk Management Principles for Superfund 
Sites. OSWER Directive 9285.7-28P; EPA (U.S. Environmental Protection Agency). 1992. Framework for 
Ecological Risk Assessment. Risk Assessment Forum, Washington, DC. EPA/630/R-92/001). 
89 Responsiveness Summary to the Peer Review of the ERA. 
90 Statement of Basis at 31. 
91 GE Dispute Letter (Jan. 19, 2016) at 14.   
92 Statement of Basis at 31. 



EPA Statement of Position – GE-Housatonic Rest of River Intended Final Decision Dispute 2/29/16  
 

 

24 
 

There are specific provisions in the proposed remedy to avoid impacts to key habitats 
designated as “Core Area 1” by the Massachusetts Division of Fish and Wildlife.  Core Area 1 
includes the “highest quality habitat for species that are most likely to be adversely impacted 
by PCB remediation activities.”93  GE must avoid excavation in Core Area 1 habitat except in 
limited areas where necessary to meet Secondary Floodplain Performance Standards.94  
Additionally, no excavations shall occur in Vernal Pools or backwaters (unless PCBs are 
greater than 50 ppm) in Core Area 1.95  In addition, bank excavation is significantly limited in 
Reach 5B and limited in Reach 5A to a lesser extent.96  Furthermore, in Core Areas 2 and 397 
impacts will be minimized and, on a case-by case basis, avoided.98  Phasing the work will also 
disperse the effects of the construction activities over time (the remedial action period is 
estimated to be 13 years) and space (a distance of over 30 miles).99   These and other 
restrictions will limit the short-term ecological impact of implementing the remedy. 

In the long-term, the reduction in PCB exposures and the active restoration that will 
occur after implementing the proposed remedy ensure that the permanent benefits of 
remediation will far exceed the short-term harm.  Performance Standards set forth in Paragraph 
II.B.1.c(1) of the modified permit require GE to: 

(a) Implement a comprehensive program of restoration measures that 
addresses the impacts of the Corrective Measures on all affected ecological 
resources, species and habitats, including but not limited to, riverbanks, riverbed, 
floodplain, wetland habitat, and the occurrence of threatened, endangered or state 
listed species and their habitats, and, 

(b) Return such areas to pre-remediation conditions (e.g., the functions, 
values, characteristics, vegetation, habitat, species use, and other attributes), to 
the extent feasible and consistent with the remediation requirements. 

 

Paragraph II.B.1.c.(2) requires GE to follow a four-step restoration process.  GE must 
assess pre-remediation conditions; develop restoration criteria for Corrective Measures; 
develop a restoration coordination plan to be performed during the implementation of the 
Corrective Measures; and, finally, design and implement a Restoration Plan for all areas 
disturbed by the remediation activities. 

Remediating and restoring Rest of River is necessary to ensure the long-term health of 
the ecosystem.  As discussed above, PCBs pose significant risks to aquatic life and wildlife in 
the Housatonic River, particularly in the PSA.  While elements of the ecosystem that are 
unaffected by PCBs continue to function (e.g., the plant community), pollution from GE’s 
Pittsfield facility has significantly degraded many aspects of the Housatonic River 

                                                 
93 Mass. DFW, Core Habitat Areas in the Primary Study Area (2012) at 1-2. 
94 Intended Final Decision at 47.   
95 Intended Final Decision at 28, 50.   
96 Intended Final Decision at 24.  
97 Core Area 2 and 3 are defined in the 7/31/12 Letter from Jon Regosin (MADFW) to Robert G. Cianciarulo 
(USEPA), Re:  Housatonic River, Core Habitat Areas in the Primary Study Area.  
98 Intended Final Decision at footnote 11. 
99  Statement of Basis  
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environment.  Left alone, the ecosystem will not repair itself for several decades or even 
centuries. 100  The restoration component of the remedy will support and accelerate natural 
ecosystem recovery processes.101  While remediation of the river and floodplain at this scale 
cannot be accomplished to any meaningful level without impacts to the present state of the 
river and floodplain, the restoration activities will mitigate impacts caused by the 
remediation.102  Over the long-term, restoration activities will return the processes sustaining 
diverse river and floodplain communities.103 

Ecosystem restoration is an emerging science that has been practiced successfully at 
many large riverine sites.104  EPA has published specific guidance on aquatic restoration.105  In 
addition, several federal agencies, including the National Research Council, Natural Resources 
Conservation Service and the Fish and Wildlife Service have published guidelines for river 
restoration projects.106  Additional guidelines are available from non-profit organizations, such 
as the Society for Ecological Restoration—a non-profit organization comprised of individuals 
and organizations from around the world representing the public, private, and non-profit 
sectors.  Scientific literature and the work of restoration practitioners provides additional 
information and specific technical guidance.107  In recent years, the number of river 
restorations has grown exponentially, and restoration techniques are used to achieve a wide 
array of goals, such as removing contaminants, and supporting fisheries and wildlife.108   

Examples of riverine restoration projects include a 35-acre contaminated wetland and 
stream remediation and restoration project at Loring Air Force Base in Maine.  After only 6 
years, large areas of remediation were virtually indistinguishable from the areas prior to 
disturbance.109  Another example is the remediation of the Clark Fork River in Montana, where 
hazardous mining waste contaminated 43 miles of river bed sediments and the floodplain.  The 
state developed a restoration plan to restore river and floodplain habitats, maximize the long-
term beneficial effects and cost-effectiveness of restoration activities, and improve natural 
aesthetics. Remediation and restoration activities have begun, with contaminated soil being 
removed and replaced with clean soil, and streambanks stabilized and replanted with native 
vegetation.110  While rivers are unique and restorations vary depending on the setting, these 
and other example projects show that restoration on the scale of the Rest of River ecosystem is 
feasible.   

It is important to note that the Commonwealth of Massachusetts supports the proposed 
remedy, despite the short-term impacts to the environment.  Throughout its 2014 comments 
and SOP, GE misleadingly suggests that the Commonwealth does not support EPA’s proposed 

                                                 
100 Comparative Analysis, Attachment 12 at 1. 
101 Comparative Analysis, Attachment 12, at 6. 
102Comparative Analysis, Attachment 12, at 6. 
103 Comparative Analysis, Attachment 12, at 6. 
104 Comparative Analysis, Attachment 12 at 8. 
105 USEPA, 2000. Principles for the Ecological Restoration of Aquatic Resources. EPA841-F-00-003. Office of 
Water (4501F), United States Environmental Protection Agency, Washington, DC. 4 pp. 
106 See NRRB Site Information Package (Att. 12 to Comp. Analysis) at 4, e.g., NRCS, 2001; NRCS, 2007; 
USFWS, 2008.  
107 See, e.g., Fischenich and Dudley (2000) (river hydraulics).  
108 Comparative Analysis, Attachment 12, at 5. 
109 Comparative Analysis, Attachment 12, at 9. 
110 Comparative Analysis, Attachment 12, at  9–10 (citing CFRTAC, 2009). 
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remedy.  While in 2011 the Commonwealth did express concerns about potential impacts of 
the remediation on the ecosystem when commenting on GE’s Revised CMS, EPA and 
Massachusetts subsequently addressed those concerns through a series of technical discussions 
culminating in the 2012 status report that outlined a conceptual framework for the remedy, 
which explicitly focuses on avoiding, minimizing and mitigating impacts to Core Areas.111  In 
its 2014 comments, the Commonwealth—specifically the Executive Office of Energy and 
Environmental Affairs and its Department of Environmental Protection (“MA DEP”) and 
Department of Fish and Game—expressly stated its support for the proposed remedy, which is 
“protective of human health while employing a remediation framework developed in 
consultation with the Commonwealth and the State of Connecticut that is directed at preserving 
the dynamic character of the river ecosystem and avoiding, minimizing and mitigating remedy 
impacts to the affected wildlife and their habitats, with a particular focus on protecting state-
listed species.”112   

The Massachusetts Fisheries and Wildlife Board (“MA FWB”), which oversees the 
Division of Fisheries and Wildlife (the largest landowner in the Rest of River area), also 
supports the proposed remedy.113  The FWB recognizes that the PCB contamination at Rest of 
River “poses a public health risk that must be addressed.”114  While noting that there is no 
“silver bullet solution” for sites contaminated with PCBs and that crafting the Rest of River 
remedy has been a “difficult balancing act,” the FWB acknowledged that the proposed remedy 
“has been crafted to responsibly address the public health risks while responsibly maintaining 
the natural and recreational values of this section of the Housatonic.”115 

Finally, none of GE’s specific technical criticisms116 demonstrate that EPA acted 
unreasonably in selecting the remedy for the Rest of River site.  EPA’s responses to these 
specific criticisms are presented in Attachment C.   

As described above, EPA carefully crafted the proposed remedy to address the 
ecological risks posed by PCBs and to balance short-term harm to the environment with 
substantial long-term benefits.  Despite temporary disruption of some ecosystems, in the long-
term the remedy will provide overall protection of the environment in Rest of River.    

                                                 
111 Commonwealth of Massachusetts' Comments on EPA's Proposed Cleanup Plan for Rest of River. October 27, 
2014, at 4. 
112 Commonwealth of Massachusetts Comments, at 2. 
113 Comment Letter from Joseph S. Larson (Mass Fisheries and Wildlife Board) from the Public Hearing 
conducted by EPA for Draft RCRA Permit Modification. Lenox Memorial Middle/High School, Lenox, MA. 
September 23, 2014.   
114 Comments of Joseph Larson, Mass. Fisheries and Wildlife Board (2014). 
115 Comments of Joseph Larson, Mass. Fisheries and Wildlife Board (2014). 
116 See GE SOP at 12-16; GE Comments on the Draft RCRA Permit Modification (2014) at 34-37 and 
Attachments C, D and E. 



EPA Statement of Position – GE-Housatonic Rest of River Intended Final Decision Dispute 2/29/16  
 

 

27 
 

b. Woods Pond  

Requirement: The Intended Final Decision requires removal of approximately 285,000- 
340,000 cubic yards (“CY”)117 of PCB contaminated sediment and placement of an engineered 
cap in Woods Pond (Reach 6) . 118 

GE Position: The intended remedy for Woods Pond requires unnecessary removal and 
provides insufficient risk-based benefits compared to a smaller, less disruptive, and less costly 
alternative.  

EPA Position:  At issue here is the opportunity to permanently remove the risks posed 
by approximately 285,000-340,000 CY (depending upon EPA’s or GE’s respective 
calculations)119  of PCB-contaminated sediment.  Woods Pond sediment contains 
approximately 25% of the mass of PCBs present in the Housatonic River,120  and does not 
provide priority habitat for state-listed species.121  Accordingly, the remedy in the Intended 
Final Decision for Woods Pond represents the opportunity to remove a significant mass of 
PCBs from the river system, thereby reducing the potential for downstream transport of PCBs, 
and significantly reducing the bioavailability and exposure of PCBs to human and ecological 
receptors (including but not limited to the consumption of contaminated fish) with minimal 
short- or long-term impacts to the environment from the remediation itself.  EPA’s remedy 
selection for Woods Pond is supported by the Administrative Record, and falls within EPA’s 
expertise in evaluating all the relevant factors in selecting a remedy for the Rest of River.   

In terms of procedure, EPA followed the decision-making process outlined in the 
Decree and Permit in reaching its proposal for Woods Pond, and GE is not in a better position 
than EPA to evaluate the relevant considerations.  EPA evaluated the relevant criteria based 
upon the Administrative Record, including comments received from GE and other members of 

                                                 
117 The removal volume estimates are based on the requirements of the Intended Final Decision, which generally 
calls for removal of sediment throughout the pond and an Engineered Cap placed to result in a residual depth of 6 
feet, except in shallower areas.   
118 For each remedy component, the Statement of Position provides a general description of the remedy 
requirements.  For the specific requirements, consult EPA’s September 30, 2015 Intended Final Decision.  
119  GE and EPA differ on the volume of material required to be excavated from Woods Pond under the Intended 
Final Decision.  EPA based its calculations of 285,000 CY on a minimum water depth of six feet, not an average 
depth of six feet as GE mistakenly claims.  Comparative Analysis, Attachment 6; GE SOP at 16, n. 17.  GE 
provided no support for its 340,000 figure so it is difficult to comment upon its accuracy.  Further, GE’s 
“preferred remedy” as briefly described in its SOP would likely involve the removal of approximately 100,000 
CY or more.  The 100,000 CY estimate is based on a 1.0 to 1.5 foot excavation (not 9 inches, which was not 
contemplated in GE’s Revised CMS – See Table 6-1) in both the shallow and deep portions of Woods Pond.  
Excavation in the deep part of Woods Pond may be necessary to avoid the loss of flood storage capacity in the 
Woods Pond area.  Therefore, the difference between EPA’s Intended Final Decision and GE’s SOP preferred 
remedy is 185,000 CY, a smaller differential than portrayed by GE.  But even if GE’s figures were correct, EPA’s 
analysis would not change for all the reasons set forth herein.   GE’s SOP position was not included in the series 
of remedial options evaluated by GE in its Revised Corrective Measures Study (“Revised CMS”), so GE’s SOP 
position has not been fully evaluated by EPA against the remedy selection criteria.  Significantly, GE in its 
Revised CMS, opined that the alternative known as SED 10 best met the permit criteria.  For Woods Pond, SED 
10 required the removal of 169,000 CY in the top 2.5 feet of sediment without the placement of an Engineered 
Cap. 
120 GE’s RCRA Facility Investigation Report for the Rest of River, 2003.  Table 4-11.  This does not include the 
PCB mass in the floodplain. 
121 Commonwealth of Massachusetts' Comments (2014) at  6. 
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the public in selecting the proposed remedy for Woods Pond.   In doing so, EPA relied upon its 
technical expertise to evaluate the merits of the multiple and complex factors that shape and 
determine the selection of remedy that is in the public interest to protect human health and the 
environment.  The soundness of EPA’s decision is contrasted with GE’s bias favoring its own 
bottom line as shown below. 

GE ignores or discounts the many benefits of removing significant quantities of PCB 
contaminated sediment from Woods Pond.122  For example, the Woods Pond represents a 
significant percentage of the total PCB contamination,  in an area that does not provide priority 
habitat for any state-listed species, and that is amenable to traditional open water dredging 
technologies.  Therefore, there is an opportunity at Woods Pond to remove a significant source 
of PCBs without impacting the state Core Habitats and by using relatively straightforward 
engineering methods. Once dredging of the Pond is initiated, continuing deeper dredging to 
remove a significant mass of PCB contaminated material from the Pond will result in minimal 
additional natural resources being disrupted while providing the benefit of greater removal.  
There is no other point on the River where it is possible to remove over 285,000 CY of PCB 
contaminated material from a single location with fewer negative impacts to habitat.123  

GE claims that a shallow removal followed by capping would provide almost the same 
level of protection to human health and the environment, in part because it is the owner of 
Woods Pond dam and therefore there is unlikely to be any dam breach or failure resulting in 
significant releases of PCBs.  EPA does not disagree with GE’s assertion that sediment 
removal sufficient to place a properly designed, constructed, operated and maintained 
Engineered Cap in perpetuity might achieve the same reductions as this greater PCB removal 
for certain risks, such as fish consumption, direct contact, and ecological risk in Woods Pond 
itself.  However, this conclusion assumes that such a cap will be achieved and be properly 
maintained and operated to resist floods and ice-scour in perpetuity and that there is no breach 
or failure of Woods Pond Dam.  In making these arguments, GE discounts the benefits of more 
effective source control through the permanent reduction in the bioavailability of PCBs to 
human and ecological receptors through removal.  Here the more extensive source control – 
removal – leads to the twin benefits of risk reduction, including reduction of the risk of 
downstream transport, and increased long-term effectiveness.  In Woods Pond, there is a 
significant benefit to removal of the large amount of PCBs in the event of breach or failure of 
Woods Pond Dam.124  After all, even with the best intentions and significant resources, it is 
impossible to guarantee that there will never be a dam breach or failure in perpetuity,125 even if 
GE remains the Dam owner in perpetuity, including unknowns or uncertainties associated with 
potential climate change.  In contrast, removing sediment from behind the dam and disposing 
of it in a secure landfill guarantees that such sediment cannot be reintroduced into the 
environment and transported downstream in the event of cap or dam breach or failure.  GE 
simply fails to account for the benefits provided by the finality in risk reductions and source 

                                                 
122 This position contradicts its earlier view as set forth in its Revised CMS that the best alternative for Woods 
Pond was removal of 169,000 CY of sediment.  Revised CMS at 28 and table 6-1. 
123 This is not to say that other portions of the River do not also require cleanup to address the ongoing risks posed 
to the River and floodplains. 
124 Also see EPA SOP III. B.5. 
125 The PCB contamination caused by the 1992 partial breach of the Rising Pond dam, described further in Section 
III.A.2.e, is a relevant example. 
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control related to actually removing 285,000-340,000 CY of PCB-contaminated material from 
the River. 

In its SOP, for the first time,126 GE also attempts to discount the value of removing 
Woods Pond sediment as EPA proposes by suggesting that most of the deeper sediments (more 
than two feet below the sediment surface) contain PCB concentrations less than 1 mg/kg.  Even 
if most of the deeper concentrations (more than two feet below the sediment surface) are less 
than 1 mg/kg more than two feet below the sediment surface, which is uncertain,127 far higher 
levels of PCB concentrations are also present more than two feet below the sediment surface.  
For example, PCB concentrations as high as 273 mg/kg are located from 2 to 2.5 feet deep; as 
high as 152 mg/kg from 2.5 to 3 feet deep; as high as 21.5 mg/kg from 3 to 3.5 feet deep; and 
as high as 146 mg/kg from 5.5 to 6 feet deep.128   In addition, GE ignores the fact that, 
according to the data presented in Table 4-10 of GE’s RFI Report, approximately 75% of the 
PCB mass in Woods Pond is contained in sediment from one to six feet deep.129   Thus, 
removing sediment from one to six feet deep beneath the current pond bottom results in the 
removal of a significant mass of PCBs from the Pond, and thereby reduces future risks of PCBs 
becoming bioavailable and/or being transported downstream. 

In addition, GE exaggerates the downsides of the EPA proposal for Woods Pond, by 
arguing that other remedies would be almost as good and cost far less.  EPA believes that GE’s 
cost discrepancies are inflated. While GE infers a cost difference of approximately $130 
million, EPA believes a more accurate cost difference is likely to be approximately $80 
million.130 Regardless of the exact figures, EPA considered the magnitude of any additional 
cost when evaluating all the relevant factors for its Intended Final Decision.131 

Similarly, GE argues that the benefits provided by a deeply dredged Woods Pond in its 
capacity to serve as a PCB trapping mechanism to prevent PCB transport downstream are 
allegedly immaterial.   GE acknowledges that the proposed deepening increases the PCB 
trapping efficiency compared to remedies that do not deepen the Pond. Accordingly, at issue is 
the significance of the increased trapping.  GE’s own modeling shows that as a result of the 
increase in trapping efficiency, the incremental reduction in downstream transport, or flux, 
over Woods Pond is 0.1 kg/year and over Rising Pond is 0.2 kg/yr.   GE SOP at 18.  These 
reductions in flux are significant relative to the Downstream Transport Performance 
Standards..  If these trapping related reductions were not achieved it would decrease the 
likelihood of GE achieving the Downstream Transport Performance Standard.  Furthermore, 
the pond and dam have historically been an effective trap as a significant amount of PCB mass 

                                                 
126 First, it should be noted that GE’s latest proposed remediation is to a depth of only nine inches (in the shallow 
areas of the Pond only), and GE’s comment refers to sediment more than two feet below the surface. 
127 For information on sediment heterogeneity, see 2004 ERA, Appendix D, Sections D.2.4.4 and D.2.4.6 and 
Model Calibration Report, Appendix B, Pages B.1 to 10.   
128 Rest of River Site Investigation Data Report.  
129 GE RFI Report, Table 4-10.  In Table 4-10, GE does not present the estimate of the average pounds of PCB 
mass for each depth interval.  The percentage calculated is based on GE’s +2 Standard Error estimate.   
130 If the volume of material is only 285,000 CY as EPA believes, the cost of excavation and disposal will be 
proportionately reduced compared to 340,000 CY.  EPA believes the cost difference between the Intended Final 
Decision and a GE’s proposed shallow remedy in its SOP is around $80 million. 
131 Even if GE’s cost figures and assumptions are accurate, EPA’s proposal for Woods Pond would remain the 
preferred alternative based upon a full evaluation of all the relevant factors, including the objective of eliminating 
risks related to source control and downstream transport. 
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has been retained in the pond.  Increased trapping combined with future periodic removal of 
PCB-contaminated sediment from the pond, as required by the Intended Final Decision, at 29-
30, will reduce downstream flux of PCBs in two ways.  One, removing future sediment 
accumulation will eliminate the opportunity for PCBs to dissolve off the solids and into the 
water column, and two, will prevent the PCBs attached to the solids from migrating 
downstream due to erosional forces and/or dam breaches or failure.  Accordingly, the benefits 
of additional trapping efficiencies favor the Intended Final Decision.   

Pursuant to the process set forth in the Decree, EPA considered all public comment on 
the proposal, including those from GE, Massachusetts, and Connecticut.  As stated in its 
October 27, 2014 letter expressing support for the Proposed Cleanup Plan, the Commonwealth 
strongly favors the proposed remediation approach to Woods Pond for the reasons identified by 
EPA. GE suggests that the Commonwealth favors the Intended Final Decision to improve the 
pond’s capacity as a recreational fishery.  This is not accurate.  While  the Commonwealth 
noted, after summarizing the remediation objectives and benefits of the proposal, that it will 
also have the secondary benefit of enhancing the public’s safe, recreational use of the Pond: 
the latter was not the basis for the Commonwealth’s support or a factor in EPA’s decision.  
Statement of Basis; Comparative Analysis.  Similarly, GE cites additional truck traffic for 
deeper removal of PCB contamination from Woods Pond as a negative issue due, in part, to its 
impact on the community.  However, the Commonwealth and, in general, the community 
support the Intended Final Decision for Woods Pond, including willingness to accept any 
additional truck traffic for deeper removal of PCB contamination from the Pond, and this 
support contributes to the implementability of the alternative.132   

Finally, the proposal to remove 285,00-340,000 CY of PCB contaminated sediment 
from Woods Pond cannot be considered in isolation from the other components of the Rest of 
River response action proposal.  In evaluating all the relevant factors for all the relevant 
components of the Rest of River, including floodplains, vernal pools, individual reaches, EPA 
considered the totality of the proposal from a holistic perspective.  For example, EPA’s initial 
proposal before the National Remedy Review Board included considerably more removal of 
contaminated PCBs from other portions of the River and floodplains, resulting in the total 
removal of approximately 1,080,000 CY of contaminated sediment or soil with the 
approximate cost of $677 million.133  In contrast, the Intended Final Decision is somewhat less 
costly overall, and while it includes far less removal from other portions of the River and 
floodplains, especially Reach 5B, where the reduction is 88,000 CY, it does require the 
removal of additional PCB contaminated sediment from Woods Pond.  The net change 
represented by the Intended Final Decision involves removal of approximately 90,000 CY less 
material than originally recommended to the NRRB and a savings of over approximately $50 
million.   

Overall, as the Comparative Analysis demonstrates, EPA considered all the relevant 
factors, and for Woods Pond, proposed an alternative best suited to addressing these criteria 
based on all the information in the Administrative Record.   EPA’s decision to remove a 

                                                 
132 To the extent that any additional truck traffic contributes to additional greenhouse gas emissions, even if rail 
cannot be utilized, EPA believes that any negative impacts of such emissions are offset by other relevant factors 
including the value of removing significant quantities of PCBs from the River.   
133 Submittal from EPA Region 1 to NRRB, June 2011, at ES-21.  
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significant portion of PCB contaminated sediment from Woods Pond and control the sources of 
PCB releases is a sound decision under the Decree and in the public interest.  

c. Reach 7 Impoundments: 

Requirements:  Reach 7 consists of an approximate 18 mile stretch of free-flowing 
River interspersed with impoundments behind the Columbia Mill, Eagle Mill, Willow Mill and 
Glendale dams.  GE’s PCB contamination has been deposited in sediment, and is posing 
unacceptable risks to human health and the environment, at these impoundments (collectively, 
the “Reach 7 Impoundments”).   

EPA’s proposed approach to the Reach 7 Impoundments employs a combination of 
excavation of contaminated sediment and the placement of an Engineered Cap to isolate the 
remaining PCBs.134  EPA’s proposal also provides GE with significant flexibility in how the 
PCB contamination is addressed, including excavating sediment to achieve an average of 1 
mg/kg PCBs without capping and alternatives in the event of parties seeking removal of one or 
more Reach 7 dams.  In addition, it requires that there be no net loss in flood storage capacity 
or an increase in water surface elevation.   

GE Position:  GE argues that EPA’s proposal is unjustified, claiming that a less 
extensive and less costly remedy can achieve similar results.    First, in its SOP, GE primarily 
focuses on its proposal for thin-layer capping (“TLC”) in the Reach 7 Impoundments, namely 
the placement of a 6-inch layer of clean material with no removal.135  Second, in its 2010 
Revised CMS and its 2014 Comments, GE had focused on its proposal for Monitored Natural 
Recovery (MNR), which uses naturally occurring processes to reduced bioavailability or 
toxicity, and monitoring of contaminant levels over time, with no current excavation or 
containment of PCBs. 

EPA Position:  Neither TLC nor MNR would be suitable for the Reach 7 
Impoundments.  TLC is different from Engineered Capping.136  Engineered Capping reduces 
risks posed by contaminants by physically isolating the contaminated sediments from human or 
animal exposure, by chemically isolating the contaminated sediments from being transported 
up into the water column, and by stabilizing contaminated sediment to protect it from erosion, 
particularly in high-flow situations.137 On the other hand, TLC is not designed to provide long-
term isolation of contaminants, but rather is a form of Enhanced Monitored Natural Recovery 

                                                 
134 For the flowing subreaches of Reach 7, the Intended Final Decision provides for use of Monitored Natural 
Recovery.  II.B.2.h. 
135 See GE SOP at 19-20.  In its SOP, GE also references that there is more detailed support in Section IV.B.2 of 
GE’s October 2014 comments on EPA’s Draft RCRA Permit.  Section IV.B.2 focuses primarily on MNR being 
GE’s preferred remedy for the Reach 7 Impoundments.  Also, SED 10, which GE identified as the remedy that 
best meets the Permit criteria in its 2010 Revised CMS, calls for MNR in these impoundments.     
136 Engineered Capping is discussed below in Section III.A.2.f of this Statement of Position. 
137 See EPA’s Contaminated Sediment Remediation Guidance at Section 5.1, December 2005,  
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(“Enhanced MNR”) in which a thin layer of clean material mixes with or dilutes the existing 
contaminated sediments to help the natural sedimentation processes.138   

In response to EPA comments on GE’s 2008 CMS, GE appears to acknowledge this 
distinction.  In its October 2010 Revised CMS, GE defines TLC as the “Placement of a thin-
layer (e.g., 3 to 6 inches) of clean material over PCB containing sediment to provide an 
immediate reduction of PCB concentrations in the biologically active zone and to accelerate 
natural recovery.”139 However, despite this acknowledgement, GE, in its SOP and comments, 
continues to claim, based solely on model runs, that TLC is equivalent to Engineered Capping. 

In its September 9, 2008 letter responding to GE’s Corrective Measures Study 
submittal, EPA expressed concern regarding GE’s characterization of TLC, its applicability for 
use in the conditions present in Rest of River,  the uncertainty of model predictions of its 
effectiveness, and the lack of evaluation of boat traffic and biota on the stability of material.140 

More recently, in its analysis of alternatives and its review of public comments, EPA 
considered the use of TLC in the Reach 7 impoundments.141  However, EPA continues to have 
serious reservations about the overall suitability for TLC under the conditions in these 
impoundments142 as well as how GE evaluated TLC, and therefore discounted GE’s projected 
model results due to uncertainty in its effectiveness in this scenario.  Specifically: 

 GE essentially modeled TLC under that assumption that it would effectively isolate and 
contain PCBs, when in reality, by definition, it is Enhanced MNR or dilution. That is why 
the modeling results are almost identical.  If GE modeled TLC as dilution, the results 
would be significantly different. 

 Although GE used EPA’s model to evaluate the physical stability of the placement of a six-
inch layer of material, the model only addresses large-scale hydrodynamic erosional forces 
and shear stresses, and does not account for the variation in shear stresses in smaller-scale 
areas. Furthermore, the model does  not evaluate the effects of the following, all of which 
need to be evaluated as part of an Engineered (or isolation) Cap:143   

o Mixing of the placed material with underlying sediment; 

o Inclusion/effects of a chemical isolation layer; 

                                                 
138 EPA’s Contaminated Sediment Remediation Guidance at Section 4.5, states, “Thin-layer placement [capping] 
normally accelerates natural recovery by adding a layer of clean sediment over contaminated sediment.  The 
acceleration can occur through several processes, including increased dilution through bioturbation of clean 
sediment mixed with underlying contaminants.  Thin-layer placement is typically different than the isolation layer 
caps discussed in Chapter 5, In-Situ Capping, because it is not designed to provide long-term isolation of 
contaminants from benthic organisms.” 
139 GE Revised CMS at 1-18 
140 September 9, 2008 letter from Susan Svirsky to Andrew Silfer, RE:  EPA comments on GE’s March 2008 
Corrective Measures Study report, at 5-7.   
141 Moreover, EPA’s proposed remedy includes Enhanced MNR for Reach 5B sediments and for the Vernal Pools, 
proposing the use of Activated Carbon or a comparable sediment amendment to promote the natural recovery 
processes. 
142 EPA September 9, 2008 letter on GE’s March 2008 CMS Report, at 6. 
143 Intended Final Decision, at Section II.B.2.1. 
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o Effects of bioturbation, wind-generated waves, motor boat wakes and ice impacts; 

o The geotechnical stability of caps (e.g., bearing capacity, slope stability, ebullition) 

 TLC is not Engineered Capping, so there can be no inspection and maintenance 
requirements to ensure its long-term effectiveness. 

 TLC does not include any sediment removal, and could result in the loss of flood storage 
capacity in each of the Impoundments.  

Furthermore, there has been preliminary interest in removing at least one of the dams in 
Reach 7.144  Adding six inches of material to the existing system without any sediment removal 
would only add to the volume of material to be removed should future dam removal occur.     

In essence, in its SOP, GE is agreeing with EPA’s remedy for capping these 
impoundments to isolate the PCBs (although GE concurrently incorrectly equates TLC with 
Engineered Capping) and GE’s disagreement is really with (a) the need to remove sufficient 
sediment for an Engineered Cap prior to capping and (b) the requirement to follow the design 
criteria, specifications, and long-term inspection and monitoring requirements for Engineered 
Caps (as discussed below in Section III.A.1.f of this Statement of Position) 

With respect to MNR,GE argues in its Revised CMS in 2010 and in Section IV.B.2 its 
October 2014 comments, which are referenced in its SOP145, that the model projections show 
only small incremental reductions in fish PCB concentrations in the Reach 7 Impoundments 
compared to MNR.  GE then argues that MNR would achieve similar reductions in PCB 
concentrations in the impoundments and downstream, as well as an equivalent reduction in 
downstream PCB transport.    

EPA does not agree that the results of the modeling carried out by GE indicate “only 
small incremental reductions” when the proposed alternative is compared with MNR.  On the 
contrary, GE’s modeling results (fish fillet PCB concentrations at the end of the 52-yr 
modeling period) clearly indicate the markedly lower fish tissue concentrations achieved by the 
proposed remedy as opposed to an MNR-only approach.  At the Columbia Mill impoundment, 
fish tissue concentrations achieved by the proposed remedy are projected by the model to be 
0.6 mg/kg while MNR achieves a concentration of 2.0 mg/kg, over three times higher.  In the 
Eagle Mill and Glendale impoundments, the concentrations projected to be achieved through 
MNR are over double those achieved by the proposed remedy.  Only in the Willow Pond 
impoundment do these two alternatives achieve similar concentrations, but even there fish 
tissue concentration projected with MNR is still over 10% higher than the concentration 
achieved by the proposed remedy.    

These differences matter.  The current PCB concentrations in the edible tissues (fillet) 
of fish inhabiting these impoundments are significantly elevated and the concentrations 
achieved by MNR in 52 years would be cause for concern if they were encountered in other 

                                                 
144 Columbia Mill Dam Sediment Management Study, by Tighe and Bond, For the Commonwealth of 
Massachusetts, June 2011.  Also, Lee, Lenox Assessment Report and & recommended Action Plan Housatonic 
River, Lee Lenox Stream Team 2014 by the Housatonic Valley Association, at  9 and 10. 
145 By responding to this comment from the 2014 Comment letter, EPA is not waiving its ability to argue that 
GE’s including in its Statement of Position a blanket reference to another documents warrants a response from 
EPA on such documents in this dispute.   
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water bodies.  Not only are the concentrations achieved by MNR projected to be above or close 
to the Short-Term Biota Standard of 1.5 mg/kg in all but one impoundment, but more 
importantly, the proposed remedy makes it clear that the goal is to achieve a PCB 
concentration of 0.064 mg/kg in Massachusetts, or at a minimum, monitor progress towards 
those goal. EPA’s proposed remedy achieves significantly more progress towards this goal.  
Furthermore, the added reduction can be very significant for purposes of whether a 
consumption advisory needs to be maintained by the Massachusetts Department of Public 
Health, which is set at 1 mg/kg.146   In addition, as shown in Attachment F to GE’s Comments 
on the Draft RCRA Permit, EPA’s proposed remedy achieves several more IMPGs compared 
to MNR in the Impoundments.147  Lastly, the proposed remedy achieves concentrations below 
1 mg/kg in all four of the Reach 7 impoundments while MNR barely achieves this level in only 
a single impoundment (Willow Mill).  These are not “small incremental reductions” and they 
have important implications for public health as they significantly reduce the health risk 
associated with the consumption of fish in these reaches, as well risk to ecological receptors.      

GE also claims EPA’s proposed remedy does not show a significant incremental 
decrease in the PCB flux over Rising Pond compared to MNR.   GE’s own analysis does not 
support this conclusion.  GE estimates that when EPA’s upstream remedy is combined with 
MNR in the Reach 7 Impoundments, the PCB flux is projected to be 2.6 kg/yr.  This compares 
to a projected flux of 2.3 kg/yr for EPA’s proposed remedy.148  The difference -- a greater than 
10% reduction in flux -- is indeed significant.   

Furthermore, regardless of the uncertainty of the model in predicting absolute values, 
GE acknowledges that the model can be used to compare remediation alternatives.  Comparing 
the model results, it is clear that EPA propose remedy of sediment removal followed by the 
placement of Engineered Capping performs better than MNR with regard to fish tissue 
concentrations, regardless of whether or not it performs exactly three times higher or twice as 
high as GE claims149, and it performs better in reducing the downstream flux of PCBs. 

In sum, for Reach 7 Impoundments, EPA properly analyzed the suitability of different 
alternatives (including requiring removal of contaminated sediment above 1 mg/kg) 
considering the risks posed by the high concentrations of PCBs in the Reach 7 sediment, and 
an evaluation of the relevant permit criteria, including  the long-term reliability and 
performance of different options.  EPA considered the increase in greenhouse gases, truck 
traffic and cost of its proposed remedy compared to TLC (or MNR).  In its evaluation of the 
Permit criteria, EPA concluded that the benefits of the proposed remedy outweigh these 
considerations and the best suited remedy based on an evaluation of all of the remedy selection 
criteria is excavation sufficient to allow for Engineered Capping, along with flexibility for GE 
to propose different excavation approaches or to respond to proposals for dam removal.150   

                                                 
146 See September 9, 2008 letter from Susan Svirsky to Andrew Silfer, RE:  EPA comments on GE’s March 2008 
Corrective measures Study report, at 5, footnote 1   
147 Attachment F to GE’s Comments, Figures F2a through F2d.  For example, at the Glendale impoundment, an 
additional three IMPGs are achieved with EPA’s proposed remedy compared to MNR in Reach 7.   
148  GE’s October 2014 comments on EPA’s Draft RCRA Permit at IV.B at 49.  
149 GE 2014 Comments, at 46 (Table). 
150 Intended Final Decision, Section II.B.2.f. 
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d. Rising Pond:  

Requirements:  Rising Pond is approximately 32 miles downstream from the confluence 
of East and West Branches, immediately downstream of Reach 7.  Rising Pond Dam is the last 
significant dam in Massachusetts prior to the River flowing into Connecticut.  GE’s PCB 
contamination has been deposited in sediment behind the Rising Pond dam, is posing 
unacceptable risks to human health and the environment, and is contributing to the downstream 
transport of PCBs.  

EPA’s proposal for addressing GE’s PCB contamination in Rising Pond (which is 
known also as Reach 8) includes a combination of sediment excavation and Engineered 
Capping to achieve average concentrations of 1 mg/kg; the option for GE to excavate 
sediments to a 1 mg/kg average level without capping; ensuring protectiveness through 
monitoring and potential excavation if over time sediments accumulate in Rising Pond; and 
ensuring that remediation activities do not result in a loss of flood storage capacity or increase 
in water surface elevation.151  

GE Position:  GE argues that the remedy does not have significant risk-based benefits 
compared to a remedy that removes less sediment than proposed by EPA.  In its SOP, GE 
suggests an alternate remedy of sediment removal of six inches in the shallow area of the Pond 
followed by placement of an Engineered Cap over the entire Pond.152  With respect to fish 
consumption risks and downstream transport of PCBs, GE argues that the proposed remedy is 
not significantly better than GE’s suggested alternative, has more short-term impacts, and 
higher costs.  GE also questions EPA’s asserted concern about the potential breach or failure of 
Rising Pond dam.     

EPA Position:  EPA concurs that GE’s alternative of partial dredging and installation of 
an Engineered Cap performs similarly to EPA’s proposed remedy of dredging sufficient 
sediment to place an Engineered Cap back to existing grade.  This is because they are 
essentially the same remedy, with the only differences being that (a) GE wants to lock in an 
Engineered Cap thickness of six inches in the Permit, as opposed to determining the cap 
thickness in accordance with the Engineered Cap Performance Standards during design,153 and 
(b) GE resists removing sediment prior to capping, which would increase potential for 
flooding.  

EPA disagrees with both of these concepts.  Placing the Engineered Cap on top of 
existing sediment could change the hydrodynamics of the system, result in the loss of flood 
storage capacity and increase water surface elevations and associated flooding.  With regard to 

                                                 
151 Intended Final Decision, II.B.2.g.  Description in this Statement of Position is general; see Intended Final 
Decision for precise details. 
152 GE SOP, at 21, with additional information at 50-51 of Section IV.C of GE’s October 2014 comments on 
EPA’s Draft RCRA Permit.  However, note that in GE’s 2010 Revised CMS, GE stated that it believed SED 10 
best met the Permit Criteria.  SED 10 calls for MNR in Reach 8, not the capping remedy GE mentions in its SOP.    
153 In estimating volumes and cost for its proposed remedy, EPA estimated cap thicknesses, and associated 
sediment removal depths, of 1 foot low shear stress areas and 1.5 feet in high shear stress areas.  (Attachment 6 of 
Comparative Analysis).  However, as required by the permit, actual cap thicknesses will be determined during 
design.   
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locking in Engineered Cap thicknesses as part of the Permit, see EPA’s response in this 
Statement of Position in Section III.A.2.f (Engineered Cap).     

GE also downplays the potential for dam breach or failure due to its current ownership 
of Rising Pond.  But Rising Pond Dam itself, in 1992, had a significant release of PCBs 
downstream into Connecticut.  This event, demonstrates that dam breach or failure is a serious 
risk that EPA was correct to consider.154 While the dam was not under GE ownership at the 
time of the breach, it was subject to management under the terms of the Massachusetts dam 
regulations which GE has claimed prevent such an event.  In fact, there have been subsequent 
issues regarding the stability of the dam since GE became the owner.155   Given the 
catastrophic and unexpected infrastructure failures observed during Hurricanes Katrina and 
Sandy as well as other concerns regarding climate change, this is not the unrealistic concern 
that GE claims. 

GE also points to potential adverse effects of the proposed remedy, such as greenhouse 
gas emissions, truck traffic and cost.  Admittedly those are higher for the proposed remedy 
than other, less active alternatives.  At the same time, those adverse effects and costs are even 
higher for other alternatives that EPA has analyzed and not proposed.  EPA evaluated those 
effects, and other relevant Permit criteria in proposing a remedy to address the risks of PCB 
contamination in Rising Pond.  EPA’s proposal includes significant reduction in PCB risks in 
Rising Pond and in the downstream transport of PCBs, in combination with flexibility for GE 
to propose an alternative approach to remediation, and without the drawbacks associated with 
locking in cap thicknesses prior to a design evaluation, and lack of accounting for flood storage 
capacity water elevation.   

To address the risks posed by the high concentrations of PCBs in Rising Pond 
sediments, EPA properly analyzed the suitability of different alternatives in its Comparative 
Analysis, including alternatives requiring removal of considerably more or considerably less 
sediments than the proposal. The remedy proposed by GE in its Statement of Position is new, 
and therefore it has not been analyzed to the same degree as the alternatives reviewed by EPA 
in the remedy proposal.  However, as described above, the unique components of the GE 
approach (“locking in” cap thicknesses now, and placing a cap on top of sediments without 
taking flood storage capacity or water elevation into account), while likely making the 
approach cost less, also make it less well suited as a potential remedy.    Based on its 
evaluation, EPA continues to believe that the proposed remedy is the best suited remedy based 
on an evaluation of all of the remedy selection criteria.     

e. Backwaters adjacent to Reaches 5, 6, and 7: 

Requirements:  The PCB contamination from GE’s facility extends into the backwaters 
of the Housatonic River (“Backwaters”), resulting in unacceptable human health and 
ecological risks.   EPA’s proposed remedy includes three main elements: excavation and 
capping of Backwaters to achieve a Surface Weighted Average Concentration (SWAC) of 1.0 
mg/kg; limited excavation and capping of Core Area 1 habitat coupled with use of Activated 

                                                 
154 See discussion in this Statement of Position regarding Rising Pond Dam breach, at 21. 
155 Right Embankment Sinkhole Investigations and Test Pit Explorations, prepared by GZA for GE, 2009.  
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Carbon to reduce risks; and ensuring that the remedy activities cause no net loss of flood 
storage capacity.  

GE Position:  GE seeks a less costly remedy that provides fewer risk-based benefits 
than EPA’s proposal.  GE argues as follows:  (1) that the fish habitat in the Backwaters is poor, 
including an argument that EPA’s model results  show similar fish PCB concentrations in the 
main stem regardless of whether Backwaters sediment is remediated; (2) that EPA should have 
proposed a less extensive removal and capping alternative (i.e., removal and Engineered 
Capping to achieve a SWAC of 3.3 mg/kg)156 that would achieve Short-Term Biota 
Performance Standard, would be protective of human direct contact with sediments, and 
provides for protection of amphibians, with fewer adverse impacts and at less cost. 

EPA Position:  Overall, EPA’s remedy is a reasonable solution to addressing the PCB 
risks posed by GE’s PCBs in the Backwaters, with significantly greater risk reduction than 
GE’s approach while concomitantly minimizing adverse impacts.  More specifically, EPA 
disagrees with GE’s assertions.   

First, EPA disagrees with GE on the quality of the Backwaters as a fish habitat based 
on fish collections and other field work conducted during the course of the Housatonic River 
Project.  In 2000, EPA conducted a study to determine fish biomass in the various subreaches 
of the river between the Confluence of the East and West Branches (the starting point for the 
“Rest of River” area) and Woods Pond Dam.157  The study used standard fish capture methods 
and established statistical techniques to estimate biomass by species and size (fish length; 
largemouth bass estimates were made by age class) for Reaches 5A, 5B, 5C, Backwaters 
(subsequently designated Reach 5D) and Reach 6 (Woods Pond).  Two field collections were 
made, one of which was conducted at the end of August, a period of annually elevated 
temperatures and associated low dissolved oxygen levels in the Backwaters.  The results of the 
study clearly indicated that the Backwaters support substantial species richness and biomass 
(per unit area, expressed in grams per square meter [g/m2]) of fish species.  For example, 
largemouth bass biomass in the Backwaters was estimated at 1.88 g/m2, which was more than 
Reach 5A (1.65 g/m2) and nearly triple the largemouth bass biomass per unit area found in 
Woods Pond (0.71 g/m2).  Highest densities of largemouth bass, both of which were less than 
double the biomass supported in the Backwaters, were in Reaches 5B (2.28 g/m2) and 5C (2.89 
g/m2). 

The Backwaters were similarly shown to support considerable biomass of yellow perch 
(1.51 g/m2); lower than the biomass in Reach 5B (2.7 g/m2), but comparable to the biomass in 
Reach 5C (1.9 g/m2) and Woods Pond (1.61 g/m2), and higher than Reach 5A (0.92 g/m2).  For 
sunfish (bluegill and pumpkinseed combined), the Backwaters supported the highest biomass 
of all reaches (3.91 g/m2), greater than Woods Pond (2.45 g/m2) and all of Reach 5 combined.  
The Backwaters also provide habitat for brown bullhead (0.97 g/m2) – less than the biomass 
supported by Woods Pond for this species (1.68 g/m2) but much greater than all of Reach 5 
which is generally not good habitat for brown bullhead.  These survey results clearly indicate 

                                                 
156 Note that in GE’s Revised CMS, GE’s selected alternative SED 10 as the remedy that best meets the permit 
Criteria.  SED 10 called for Monitored Natural Recovery in Backwaters.  GE’s remedy of 3.3 mg/kg with 
Engineered Capping was not included in GE’s Revised CMS, so was not evaluated along with the other 
alternatives in the Revised CMS. 
157 Woodlot Alternatives. 2002. Fish Biomass Estimate for Housatonic River Primary Study Area.   
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that, far from not providing good habitat for fish, the Backwaters provide very good habitat and 
support significant biomass of the species typically sought by anglers, and therefore the species 
most likely to be consumed. 

 GE performed its own study during June and late-July/August 2000 of the distribution 
and characteristics of the largemouth bass population throughout the Upper Housatonic River.  
The report states that:  

“As discussed in Section 4.2, a detailed aquatic habitat assessment was 
conducted in 2000 for the mainstem Housatonic River and its associated Backwaters, 
the three main branches to the upper Housatonic River, and the major tributaries. This 
assessment focused in particular on evaluating the suitability of the habitats for 
largemouth bass.…This assessment showed that, within the mainstem Housatonic 
River, suitable largemouth bass habitat is abundant in Woods Pond, in shallow 
backwater areas, and in the ponds and wetlands that are hydrologically connected to 
the river (Figure 5-1) …The distribution of largemouth bass was consistent with our 
delineation of identified largemouth bass habitat. Largemouth bass were found 
throughout the mainstem habitats and in the study sites in the East and West branches 
of the Housatonic River (Appendix D, Table D-2). Largemouth bass were most 
abundant within these sites in shallow backwater areas and near or in accumulations of 
downed wood…Overall, CPUE [catch per unit effort] of young-of-year largemouth 
bass in backwater habitats was greater than 6 times the CPUE in main channel 
habitats.” 158 (Emphases added). 

 

Furthermore, even if temperature and dissolved oxygen conditions result in the 
Backwaters becoming unacceptable habitat during some small portion of the year, an 
assessment that EPA does not necessarily agree with, fish are free to move from the 
Backwaters to the main stem and then return to the Backwaters when conditions improve.  
Remediation of the main stem alone, therefore, would not be sufficient to adequately reduce 
the exposure of fish to PCBs. 

In addition, the EPA model alone is not determinative on the fish tissue concentrations.   
The model does not simulate migration of fish to and from the Backwaters.  Thus, the only 
effect on tissue concentrations of fish resident in the main stem that would be seen in a model 
simulation would be from movement of PCBs from the Backwaters into the adjacent sections 
of the main stem, which would not be expected to affect the fish tissue concentrations 
significantly.  Therefore, because fish do in fact spend time in the Backwaters and move back 
and forth into the main stem, the model projections for the main stem would underestimate the 
PCB concentrations in fish if Backwaters were not remediated.   

In response to GE’s second argument, EPA disagrees with GE’s characterization.  
EPA’s proposal provides significantly improved protection from fish consumption risks, while 
at the same time including multiple measures to reduce adverse effects.   

                                                 
158 R2 Resource Consultants, Inc. 2002. Evaluation of Largemouth Bass Habitat, Population Structure, and 
Reproduction in the Upper Housatonic River, Massachusetts. 
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The comparison in average fish fillet concentrations between EPA’s proposal and GE’s 
alternative is 0.3 ppm versus 0.8 ppm, respectively,159which is very significant in terms of risk 
to human health from fish consumption as well as to ecological receptors.   That comparison 
shows that GE’s alternative would result in almost three times the concentration of PCBs in 
fish compared to EPA’s alternative. In addition, while both alternatives meet the Short-Term 
Biota Performance Standard of 1.5 mg/kg, EPA’s proposal makes much more progress toward 
achieving the Long-Term Biota Monitoring Performance Standard levels of 0.064 mg/kg in 
Massachusetts and 0.00018 mg/kg in Connecticut.  (Intended Final Decision, at 
II.B.1.b.(1)(b)),  

Admittedly, achieving those significant risk-based benefits does require more truck 
traffic and more cost than a less protective remedy.  However, EPA’s evaluation of 
remediation alternatives,160 including more extensive remediation approaches, against the 
Permit decision-making criteria was not limited to those two items.  Based on that reasoned 
evaluation, EPA has proposed an approach that leads to significant reduction in fish 
consumption risks and significant progress toward the Permit’s Long-Term Biota Monitoring 
Performance Standards, while demonstrating a sensitive approach toward reducing adverse 
effects of the cleanup.   

f. Engineered Cap: 

Requirements:  Properly designed and constructed Engineered Caps reduce risks posed 
by contaminants by physically isolating the contaminated sediments from human or animal 
exposure, by chemically isolating the contaminated sediments from being transported up into 
the water column, and by stabilizing contaminated sediment to protect it from erosion, 
particularly in high-flow situations.161  In the Intended Final Decision, for each remedy 
component that calls for Engineered Capping, EPA requires that GE design and construct all 
Engineered Caps consistent with the Performance Standards, including the principles presented 
in pertinent EPA or U.S. Army Corps of Engineers guidance such as EPA’s 2005 
“Contaminated Sediment Remediation Guidance for Hazardous Waste Sites”, and the U.S. 
Army Corps of Engineers’ 1998 “Guidance for In-Situ Subaqueous Capping of Contaminated 
Sediments.” 

The Intended Final Decision further provides that GE’s design include a set of layers or 
functions commonly part of cap designs, including the following:  a Mixing Layer; a Chemical 
Isolation Layer; an Erosion Protection Layer; a Geotechnical Filter Layer; a Bioturbation 
Layer; a Habitat Layer; and other consider design considerations.162 

                                                 
159 EPA cannot independently verify the accuracy of GE’s model runs, however, since GE ran the model 
consistently for both alternatives, the relative performance of EPA’s proposed remedy vs. GE’s alternative is 
likely accurate, even if the predictive fish tissue results vary from GE’s figures.    
 
160As noted above, GE’s remedy of 3.3 mg/kg with Engineered Capping was not included in GE’s Revised CMS, 
so was not evaluated along with the other alternatives in the Revised CMS.  However, as discussed in the text, 
EPA continues to believe the proposed remedy for Backwaters is still the best suited alternative. 
161 EPA Contaminated Sediment Remediation Guidance, Section 5.1, December 2005. 
162 Intended Final Decision at II.B.2.i.(1) and (2).  This Statement of Position provides a general description of the 
Intended Final Decision Performance Standards and corrective measures; for precise requirements, see Intended 
Final Decision. 
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GE Position:  GE argues that EPA’s proposal is deficient because of the following:  (1) 
EPA failed to account for GE information that thinner caps than EPA estimated could be 
sufficient, and (2) EPA failed to agree with specified target thicknesses that GE has 
proposed.163   

EPA Position:  EPA disagrees.  EPA did consider the information GE presented, 
however, it chose not to incorporate GE’s proposal to lock in thinner cap layers or set target 
cap thicknesses in the Permit.  EPA believes, and has consistently held, that it is critical that 
the decisions on the thicknesses of different cap components take place during the design of the 
remedy. The design phase is the appropriate time for determining Engineered Cap thicknesses 
because it is expected that the design will occur in phases, thereby providing sufficient time to 
collect additional data.  Additional data will contribute to an adaptive management approach 
that can be used to incorporate lessons learned, and/or new materials, techniques, and/or 
equipment that become available in the future to improve the cap design. 

EPA noted in its September 9, 2008 comments on GE’s CMS that “EPA recognizes that 
it was appropriate to evaluate remedy components on a reach-wide basis in the CMS but notes 
that it will be necessary and appropriate in the final design to implement different remedies for 
smaller sections of a floodplain area or reach with unique characteristics.” Further, EPA noted 
that  

the thickness of an engineered cap (and associated depth of excavation, if required), 
whether placed with or without prior removal, should be determined in final design 
based on site-specific requirements using factors such as described in White Paper No. 
6B – In-Situ Capping as a Remedy Component for the Lower Fox River (Palermo et al, 
2002) and other applicable guidance. The design should consider the underlying 
sediment PCB profile and associated needs for chemical isolation as well as the need 
for physical stability. GE shall provide a description of the design process (such as that 
described in Palermo et al, 2002) that will be used to determine the appropriate cap 
materials and thickness of materials to be placed.  

 

In addition, in May 2012, EPA’s Status Report on potential remediation approaches to 
the Rest of River provided:  “In any proposed remedial approach, EPA would tend to specify 
certain cap design principles and performance standards, but not a particular material 
thickness.”164  

Thus, EPA has been clear throughout the CMS and remedy selection process of its 
expectations regarding the appropriate time and scale for the details of cap designs.   GE 

                                                 
163 In its 2014 Comments on the Draft Permit Modification, GE advocated for its target thicknesses, and implied 
that EPA also had proposed target cap thicknesses in its proposed remedy.  While GE acknowledges in that 
submittal that “[t]he Region indicates that the actual design and thickness of caps would be determined during 
remedial design”, GE suggests that EPA has its own target thicknesses in the Comparative Analysis.  However, 
EPA only included any thicknesses “for purposes of this comparative analysis” to compare alternatives and to 
develop cost estimates.  Comparative Analysis at 2. In any event, the Intended Final Decision does not include 
any suggested or target cap thicknesses. 
 
164 EPA 2012 Status Report at 6. 
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essentially acknowledged this approach in its Revised CMS.   Various parameters for 
Engineered Capping were described by GE in Section 3.1.3 of the Revised CMS, and values 
for cap thickness and cap composition (materials) were assumed for the caps in various reaches 
of the river and for various alternatives evaluated to provide the basis of comparison of the 
alternatives.  These assumptions, which included cap thickness ranging from 1.5 to 2 feet, were 
used to estimate sediment removal volumes, cap material volumes, costs, construction 
timelines, and other considerations for comparison of the alternatives.  At the feasibility stage 
of evaluation, it is standard procedure to use assumptions regarding the cap design in order to 
evaluate the feasibility and potential cost of capping components of a remedy.  This feasibility 
evaluation provides the basis for comparing the alternatives against the criteria and selecting a 
proposed plan.  During the technical discussions between GE and EPA in 2012/2013, GE 
raised the issue of potentially establishing thinner caps in the Permit, including potential caps 
as thin as six to nine inches, as opposed to making cap thickness decisions during the design 
stage.  

During design, it will be necessary to include the timely collection of information on an 
appropriate scale for the detailed engineering evaluations needed to support the design.  For 
example, in a given mile or two stretch of the river there can be significant variation in 
sediment bottom topography and substrate type, water depth, PCB concentrations, and aquatic 
habitat that currently exist and which may also change over the course of remedy 
implementation.  These fine-scale details need to be identified, researched through data 
collection, and then the appropriate engineering considerations need to be applied to derive a 
cap design for each area that best meets the Engineered Cap Performance Standards for those 
conditions.   

EPA also disagrees on the appropriateness of setting ‘target thicknesses” in the Permit 
for “confirmation” during remedial design.  That approach would establish expectations that 
would not be consistent with performing an unbiased review during remedial design of the 
important considerations for protective and functioning Engineered Caps.   The target thickness 
approach would likely “anchor” or skew the resulting remedial design toward those “target” 
levels for confirmation, rather than allowing for an unbiased analysis. 

Additionally, the target thickness approach is misguided here because technical reviews 
raised serious questions about GE’s “targets”.  As stated above, EPA did consider GE’s input.  
During the 2012-2013 technical discussions between EPA and GE, when GE requested that 
EPA perform a technical review of a proposal similar to GE’s current proposal for caps with 
defined thicknesses.   In May 2013, EPA obtained review by a number of experienced persons 
from academia, EPA and the U.S. Army Corps of Engineers.  The technical reviews generated 
many questions regarding the protectiveness of the approach favored by GE.165  Examples of 
concerns with GE’s approach include the following: 

                                                 
 165 Documents include: May 31, 2013, EPA, “Initial Review of GE’s Conceptual Design”, summarizing reviews 
from U.S. Army Corps of Engineers, Paul Schroeder and Trudy Estes, ERDC; University of Texas, Dr. Danny 
Reible; EPA (Region 1 and OSWER/OSRTI); May 28, 2013, “Technical review of Housatonic River conceptual 
cap design”, Trudy J. Estes, and Paul R. Schroeder, Research Civil Engineers, US Army Engineer Research and 
Development Center; May 29, 2013, “Review of Capping Design Proposal for GE/Housatonic River”, Danny D. 
Reible, PhD, PE.   
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 there was concern that GE’s proposed bioturbation layer cannot also 
serve as the key component of the chemical isolation layer;  

 GE’s proposed 6-inch cap includes a 2-inch mixing layer and a 4 inch 
bioturbation layer, but no specific chemical isolation layer;  

 a separate isolation layer of 7-9 inches is needed to ensure cap 
effectiveness.   

 there are areas where the conceptual design is not appropriately 
conservative,  

 concerns over improper evaluation of habitat layer restoration;166    

 focusing attention on the need for additional design-level data prior to 
making a decision, such as: erosional forces issues need to be evaluated 
in Woods Pond and other areas with significant fetch;  site-specific data 
be collected prior to final cap design; and  GE’s use of average velocities 
over large-scale areas underestimates the erosional forces.167   

Those third party concerns reinforce EPA’s judgment that the design of Engineered 
Caps at the Rest of River should be undertaken during the remedial design process, unbiased 
by preconceived notions of particular target thicknesses. 

EPA has long recognized the significance of cap thickness to the amount of removal of 
contaminated soils and sediments, and the resulting impact on disposal costs.  To reiterate 
EPA’s 2012 Status Report, EPA expects that during remedial design GE will seek to optimize 
cap design to reduce the amount of PCB-contaminated material that requires disposal.  
Anticipating that scenario, EPA’s Engineered Cap Performance Standards represent a 
reasonable technical approach to ensure that the eventual design, construction and operation of 
the caps is protective of human health and the environment.  It avoids potentially biasing the 
design and affords GE the opportunity to propose, subject to EPA approval, a cap design 
consistent with the Engineered Cap Performance Standards.  

g.  Off-Site Disposal  

Requirement: The Intended Final Decision requires that GE dispose of all sediment and 
soil removed as part of the remedy at licensed off-site disposal facilities. 

GE Position: GE argues that the requirement violates the Decree and is unlawful 
because it would cost more than on-site disposal and would be no more protective of human 
health and the environment. 

EPA Position:  For the Rest of River, off-site disposal is more protective of human 
health and the environment for several reasons, and is less costly than other alternatives 
considered and rejected by EPA.   It is a sound decision under the Decree, was developed 
according to the process set forth in the Decree, and is based upon an analysis of the relevant 

                                                 
166 May 31, 2013, EPA, “Initial Review of GE’s Conceptual Design”, summarizing reviews from U.S. Army 
Corps of Engineers, Paul Schroeder and Trudy Estes, ERDC; University of Texas, Dr. Danny Reible; EPA 
(Region 1 and OSWER/OSRTI). 
167 Id. 
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criteria and the administrative record.  For example, without limitation, (1) permanent on-site 
disposal at one of GE’s preferred locations would not meet TSCA landfill siting requirements 
and/or require waiver of ARARs designed to protect wetland habitat and/or an ACEC;  (2) 
unlike on-site disposal, off-site disposal does not entail the potential siting of a new landfill in 
an area that may not meet all the suitability requirements for such a landfill, such as proximity 
to drinking water sources, hydrology, and soil permeability; (3) on-site disposal would require 
the creation of a new landfill in an area with no known  contamination whereas off-site 
disposal will place contamination in a pre-existing area licensed to accept  hazardous 
substances; (4) on-site disposal faces significant state and local opposition that  threatens the 
implementation of the remedy; and (5) while off-site disposal is more expensive than on-site 
disposal, it is  less expensive than other alternatives requiring the treatment of contamination.   
In sum, based on EPA’s review of the relevant criteria and the Administrative Record, off-site 
disposal is best suited to meet the general standards outlined in the Permit, in consideration of 
the Permit’s decision factors, including a balancing of those factors against one another.   

  

i.  EPA’s selection of off-site disposal is supported by the nine permit criteria and 
the administrative record. 

GE claims that EPA concedes that off-site disposal would be no more protective to 
human health and the environment than on-site disposal. GE SOP at 6.  On the contrary, EPA 
does favor off-site disposal in terms of protectiveness.  In addition, and even more 
significantly, GE treats cost and protectiveness as the sole criteria for decision-making, when 
they are only two of the nine Permit criteria that EPA evaluated.   When viewed in that context, 
off-site disposal is clearly the best suited disposal option.   

 One of the Permit factors EPA considered in selecting the remedy is its 
implementability, including coordination with other agencies, regulatory and zoning 
restrictions, and availability of suitable facilities.  Long-standing and active opposition to on-
site disposal threatens the Rest of River remedy with lengthy litigation and community 
resistance.  By proposing off-site disposal, EPA avoids these road-blocks, rendering the entire 
remedy more likely to be promptly implemented and in that respect more protective of human 
health and the environment.  EPA acted in a manner consistent with the Decree in considering 
public and governmental objections to on-site disposal because these objections are relevant to 
the implementability criterion listed in the Permit.  In addition, the Decree allows EPA to 
consider any relevant evidence in the administrative record, including the overwhelming 
number of public comments opposing on-site disposal.  Moreover, the Decree offers multiple 
public participation opportunities, and these would be meaningless if EPA could not consider 
the views of the public in remedy selection. 

Apart from implementability, EPA also considered the other relevant Permit criteria, 
including cost.  For example, in evaluating long-term reliability and effectiveness, EPA 
evaluated the suitability of the proposed on-site landfill locations, considering the fact that GE 
did not establish that the proposed locations were suitable in light of soil permeability, 
hydrology, and proximity to potential drinking water sources and the Housatonic River.  
Similarly, EPA recognized that the Woods Pond and Forest Street locations would require the 
waiver of ARARs designed to protect an ACEC and/or wetlands habitat.  EPA further 
considered the suitability of a pre-existing licensed off-site disposal location in comparison 
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with creating a new on-site landfill and potentially disturbing the habitat in an area with no 
known contamination.  EPA also considered disposal alternatives that might have reduced PCB 
mobility, volume, or toxicity -- one of the nine criteria -- but these treatment alternatives were 
more expensive than off-site disposal and were rejected.  Overall, EPA determined that off-site 
disposal is the best alternative under the relevant criteria because it will provide improved 
implementability, increased long-term reliability and effectiveness, compliance with ARARs, 
and be more protective of human health and the environment.  Collectively these benefits 
outweigh off-site disposal’s higher cost and the increased short-term impacts from the remedy.   

ii. EPA’s consideration of public and state opposition was well within the legal 
framework for the remedy selection process. 

GE argues that EPA’s off-site disposal requirement “conflicts with the Consent 
Decree’s remedy selection criteria and is unlawful.”  In fact, EPA appropriately considered 
public and government opposition to on-site disposal.  First, the text of the Decree and Permit 
authorize EPA to consider public and State views in evaluating alternatives, and second, the 
community and State views are a significant part of the Administrative Record that the Permit 
directs EPA to consider.  

a..  Consideration of Public and State Views Fits Squarely within the Permit Criteria    

EPA’s consideration of public or governmental comment is supported by the Permit 
and Decree.  The procedures outlined within those documents encompass consideration of 
community, local government, and state views.  The Permit directs GE to consider each 
remedial alternative according to nine criteria that provide the standards for corrective 
measures.   

Within the nine criteria set forth in the Permit, it is permissible to consider state and 
local opposition because they fall within the “implementability” criterion, Permit Section 
II.G.2.e.  GE argues that EPA is reading state and community opposition into the 
“implementability” remedy selection criterion.  But to implement means to “put into effect,” or 
“to carry out.”168  The public and legal opposition to on-site disposal is squarely within the 
plain meaning of the term “implementability” because it will jeopardize EPA and GE’s ability 
to carry out the entire remedy.  

Those who oppose on-site disposal have several mechanisms to severely delay or block 
implementation of the remedy.  The Decree itself recognizes the Commonwealth’s right to 
appeal the remedy pursuant to 40 C.F.R. § 124.19 before the EAB and Section 7006(b) of 
RCRA before the 1st Circuit.169  But the Commonwealth is not the only party with this right.  In 
fact, any party that commented on the draft permit or participated in a public hearing on the 
draft permit may petition for review of the permit before the EAB.  40 C.F.R. § 124.19.  
Similarly, under Section 7006(b) of RCRA, “any interested person” may seek review of a 
permit modification under the Administrative Procedures Act in the relevant Circuit Court of 
Appeals.  Even after these appeals were exhausted, the Commonwealth or local governments 
could pass new legislation or regulations to bar on-site disposal, which may have to be 
defeated through litigation before the remedy could proceed.   

                                                 
168 Pocket Oxford American Dictionary and Thesaurus, Third Ed., 2010, at 403. 
169 Decree Paragraph 22.bb. 
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EPA’s reading of the term “implementability” is further informed by several of the 
subsections listed in the permit under implementability.  Subsection 6, “coordination with other 
agencies,” would include the many comments from Massachusetts agencies, and local 
municipalities and towns opposing a local landfill.   The ACEC designation and the solid and 
hazardous waste site restrictions fall within Subsection 3, “regulatory and zoning restrictions.”  
Finally, public and governmental opposition bears upon Subsection 7, the availability of 
“suitable on-site or off-site treatment, storage, and disposal facilities and specialists,” because 
if all on-site landfills are strongly opposed by the community, the suitability of those sites is 
compromised.   

EPA’s interpretation of the nine permit criteria takes into account its CERCLA and 
RCRA guidance documents.  These guidance documents call for EPA to consider state and 
local acceptance in remedy selection.  The National Contingency Plan, which is the set of 
regulations governing Superfund cleanups, includes “state and community acceptance” as 
“modifying criteria that shall be considered in remedy selection.”170  In accordance with this 
regulation, EPA’s Superfund Community Involvement Handbook notes “The agency may alter 
the preferred alternative or shift from the preferred alternative to another if public comments or 
additional data indicate that these modifications are warranted.”171   

As in CERCLA, EPA’s regulations for issuing RCRA permits (along with other types 
of permits) require public comment and public hearing opportunities on draft permits, allowing 
EPA to alter the final permit in response to public views.172  EPA’s RCRA Public Participation 
Manual states, “Public participation plays an integral role in the RCRA permitting process.”173  
A guidance document for RCRA corrective action decision documents notes that the response 
to comments accompanying the final permit decision should include any changes made to the 
proposed remedy due to public comments.174   

b.    GE Overstates Potential Limit on Consideration of Community and State Concerns  

As shown above, the Permit criteria explicitly support the consideration of public and 
State views. Beyond that, even if the Permit criteria did not do so, the Permit does not limit 
EPA to these criteria in selecting its remedy.  When EPA is selecting the corrective measures 
and performance standards for the Rest of River, the Permit directs EPA to consider the 
submissions from GE, such as the nine criteria analysis in the Corrective Measures Study 
report, along with “any other relevant information in the Administrative Record for the 
modification of this Permit.”175   

Public and governmental comments, minutes of the Citizens Coordinating Council, and 
other information relating to the many public engagement sessions sponsored by EPA are 
within the Administrative Record for the modification of the Permit.  The Administrative 
Record also includes EPA regulations and guidance documents, including guidance documents 
for selection of CERCLA remedies and RCRA corrective actions.  As explained below, these 

                                                 
170 40 C.F.R. § 300.430(f)(1)(i)(C).   
171 USEPA, Superfund Community Involvement Handbook, April 2005 at 36. 
172 40 C.F.R. §§ 124.10 through 124.14.   
173 1996 Edition, at 2-1. 
174 US EPA, 1991, Guidance on RCRA Corrective Action Decision Documents. 
175 Permit Section II.J. 
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guidance documents call for consideration of community and state acceptance in remedy 
selection. 176   

  The Decree envisions active public and state participation in the remedy selection 
process.  This public participation would be empty if, as GE asserts, EPA cannot consider the 
wishes of the community in remedy selection.  For instance, Decree Paragraph 22.n calls for 
EPA to propose the draft permit modification pursuant to EPA’s RCRA regulations, “including 
the provisions requiring public notice and an opportunity for public comment . . .” Similarly, 
Paragraphs 22.j and 22.k require GE to submit a CMS Proposal and CMS Report to 
Massachusetts and Connecticut.  Comment periods and opportunities for coordination with the 
states would be meaningless if public and state opinions were irrelevant to remedy selection.  
EPA’s consideration of public or governmental comment is required by the Decree and Permit 
and the procedures outlined within those documents encompass consideration of community, 
local government and state views.   

Additional support for the need for state and community concerns to be considered 
comes from EPA’s 1996 RCRA Advanced Notice of Preliminary Rulemaking (“Notice”). 177 
At that time, EPA’s national RCRA corrective action program championed strong public 
participation at the same time as proposing use nationally of Corrective Action Permit criteria 
similar to those being used in the Rest of River permit.  The 1996 Notice stated that “EPA is 
committed to providing meaningful public participation in all aspects of the RCRA program, 
including RCRA corrective action” and that among EPA’s key goals and implementation 
strategies for corrective action was to “Continue to involve the public in all stages of the 
corrective action process.”178    In that same Notice, EPA proposed to implement RCRA 
corrective action remedy selection through use of ten remedy selection criteria, none of which 
were Community Acceptance or State Acceptance.    

Admittedly, the Permit does not explicitly list public and state acceptance as individual 
stand-alone remedy selection criteria.  Nonetheless, the Permit’s detailed description of the 
Implementability criterion, such as its specific subsections on coordination with other agencies, 
regulatory and zoning restrictions, and availability of suitable on-site or off-site treatment, 
storage, and disposal facilities and specialists, clearly is meant to accommodate public and 
State views.  Moreover, to interpret the nine criteria otherwise leads to a result totally 
inconsistent with EPA guidance, the clear direction of the Decree, and RCRA and CERCLA 
desire for public participation.    Moreover, it cannot be considered arbitrary for EPA to follow 
its own RCRA and CERCLA guidance in interpreting the permit criteria, and to follow the 
Permit direction to factor in any relevant information in the Administrative Record, in selecting 
the remedy.  If GE intended for EPA to depart from this longstanding EPA practice codified in 
EPA’s RCRA and CERCLA regulations, GE should have negotiated for an explicit prohibition 
in the Decree or Permit, but there is no prohibition in these documents.  In short, far from being 
“arbitrary,” EPA’s decision to consider public and state views on the disposal alternatives was 

                                                 
176 The National Contingency Plan includes “state and community acceptance” as modifying criteria.  40 C.F.R. § 
300.430(f)(1)(i)(C).   
177 The negotiations on the Decree and Appendix G, the RCRA Corrective Action Permit, began in 1998, and the 
Decree was lodged in U.S. District Court in 1999. 
178 61 Fed. Reg. 19432. 
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authorized by the text of the Decree, CERCLA’s regulations, RCRA guidance, and overall 
EPA policy. 

iii. Opposition to a new local PCB landfill has been persistent and vigorous.  

GE stands alone in its advocacy of on-site disposal.  Local communities and 
governments strongly oppose on-site disposal of PCB-contaminated material in Berkshire 
County. EPA has encountered this opposition from numerous Berkshire County residents, 
community groups, municipalities along the Housatonic, and from Massachusetts government 
agencies. Many residents worry about the risks posed by a PCB landfill in Berkshire County, 
and public opposition only intensified after GE’s disposal of PCBs at the “Hill 78” landfill near 
a Pittsfield elementary school. Community groups have historically taken legal action to 
contest EPA’s choices related to the cleanup.  Citizens nominated, and the Commonwealth 
designated, the Upper Housatonic as a protected area, which activated a state prohibition on 
permanent landfills. EPA has encountered similar levels of resistance in other site cleanups 
across the country; such intense public and governmental opposition to on-site disposal 
threatens to delay and/or altogether block completion of the Rest of River Remedial Action.  
Berkshire County residents have expressed their objections to siting a new PCB landfill in their 
community in hundreds of public comments, protests at public meetings, and letters to 
newspaper editors over the last decade.  For example, residents submitted comments to EPA 
identifying this widespread sentiment, saying that creating a landfill in Berkshire County “is 
unacceptable to the people of this county,”179  And “will not be tolerated by its populace.”180   

A common theme among commenters has been a concern about the ongoing negative 
environmental effect of a dump or landfill in Berkshire County, which has already endured 
decades of impacts from GE’s contamination.  The Planning Board for the town of Great 
Barrington wrote that it “believes that there is tremendous potential for serious and long-lasting 
environmental and economic damage to the Town of Great Barrington if this [PCB landfill] is 
forced on the Town.”181  Tim Gray, Executive Director of the Housatonic River Initiative, 
wrote, “Toxic hazardous waste dumps will be dangerous to residents, [affect] property values, 
and be terrible for our tourism industry.”182  Ann Gallo asked pointedly, “GE continues to be 
unaware of, or are deliberately overlooking the impact of their thoughtless, offensive choices.  
[…] Why, yet again, do they leave behind their waste on a struggling county?”183   

In some cases, public comments were informed by the Hill 78 controversy.  As part of 
the non-Rest of River cleanup, the Decree allowed GE to use a pre-existing landfill located on 
the former GE facility to dispose of soil and sediment excavated in remediating the Site.  This 
historic landfill, called “Hill 78,” was across the street from Allendale Elementary School.  
Residents turned out in force to voice their concerns about placement of additional material at 
Hill 78.  Nearly 85 residents attended a public meeting at the Allendale School184  Community 

                                                 
179 Comment from Jeffrey Leppo, M.D. to US EPA (Apr. 10, 2008), SDMS 289634. 
180 Comment from John Messerschmitt to US EPA (Apr. 9, 2008), SDMS 289634. 
181 Comment from Town of Great Barrington Planning Board to US EPA (Jan. 29, 2011), SDMS 477441. 
182 Comment from Tim Gray to US EPA (Jan. 30, 2011). SDMS 477441. 
183 Comment from Ann Gallo to US EPA (Dec. 4, 2010), SDMS 477441. 
184 Jack Dew, PCB Dump Looms Over Allendale Elementary School, Berkshire Eagle, Oct. 23, 2005.  Dew 
describes the scene at this meeting: “Dozens raised their hands and several shouted questions, asking ‘Would you 
let your children play here?’ ‘Would you live next to the dump?’”  
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groups arranged independent testing of the school’s air filters.185  All 11 Pittsfield pediatricians 
signed a letter to the Pittsfield mayor noting concern over airborne PCBs reaching Allendale 
students from Hill 78 disposal activities and stating, “We urge the community to aggressively 
pursue options that will further reduce or eliminate the risk to our children.”186 

The “Hill 78” controversy galvanized citizens to oppose any future PCB landfills in the 
region.  For instance, William and Christine Coan, Pittsfield residents, “strongly urge[d]” EPA 
to oppose an upland disposal facility in Berkshire County: “In light of the community uproar 
generated by the disposal dump located behind Allendale School in Pittsfield, we would 
suggest that the project would be delayed for years as communities utilized all political and 
legal means available to keep such a dump out of Berkshire County.”187  Similarly, Peter 
Lafayette wrote that he has “fierce opposition to GE’s proposal to create another toxic landfill 
in Pittsfield or Berkshire County.  The recently created Hill 78 contains PCB waste and has 
become a battleground for residents.  To suggest that another PCB landfill is to be considered 
for Pittsfield or Berkshire County is outrageous.”188   

Massachusetts has also declared vigorous disapproval of a new local landfill in public 
comments and meetings with EPA officials.  From 2007 through 2014, EPA received 
comments from seven offices within the Commonwealth of Massachusetts, including the 
Departments of Fish and Game, Environmental Protection, Conservation and Recreation, and 
Public Health, advocating against disposal within Massachusetts.   For example, the 
Commissioners of three Commonwealth offices wrote that “[t]he Commonwealth vigorously 
opposes two disposal options outlined in the revised CMS that call for disposal of removed 
material to be sited within Berkshire County” because:     

Installation of a disposal facility in Berkshire County would also have extremely 
negative impacts to the communities surrounding the facility including economic 
aesthetic, recreational,and potential health impacts should the facility fail.  Further, 
construction of yet another such facility just expands the number of locations that 
would be affected by PCB-contamination, requiring additional long-term monitoring, 
operation and management beyond what is already a long-term burden on the 
community, and which runs counter to the concept of the anti-degradation provisions 
incorporated into the Massachusetts site cleanup regulations. 189  

In addition, every Berkshire city or town along the Housatonic (Pittsfield, Lee, Lenox, 
Stockbridge, Great Barrington, Sheffield, and Tyringham) submitted at least one comment 
against any additional landfills.  For instance, the chair of the Lenox Board of Selectmen 
wrote: “We find it unacceptable that there could be a new, permanent hazardous waste landfill 
constructed in our community.  We wish to state in very clear terms that such a facility will be 
vigorously opposed.”190  In 2008, Pittsfield’s city council unanimously passed a resolution 

                                                 
185 Jack Dew, Allendale Parents Upset at Agencies over PCBs, Berkshire Eagle, Jan. 22, 2006.   
186 Letter from Siobhan McNally, M.D. et. al. to Mayor James Ruberto (May 1, 2006). 
187 Comment from William and Christine Coan to US EPA, (Apr. 3, 2008). 
188 Comment from Peter Lafayette to US EPA, (Apr. 8, 2008).  
189 Letter from Richard Sullivan, Secretary of the Massachusetts Executive Office of Environmental Affairs, et al, 
to US EPA (Jan. 31, 2011). 
190 Letter from Stephen Pavlosky, Chair Lenox Board of Selectmen, to US EPA (May 15, 2008). 
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stating its opposition to any upland disposal facility for dredged sediments in the city of 
Pittsfield or Berkshire County.191   

In addition to voicing disapproval, the Commonwealth and public have taken action to 
protect the unique ecosystem of the Upper Housatonic.  For example, 43 community members, 
including several members of the Massachusetts legislature, nominated the Upper Housatonic 
for designation as an ACEC, in 2008.192  Nearly 1000 area residents signed petitions 
supporting this nomination.193  In response, the Secretary of the Executive Office of Energy 
and Environmental Affairs designated the Upper Housatonic River as an ACEC in March 
2009. 194  This designation automatically activated State-wide environmental protections 
provided for ACECs to the 13-mile corridor of riverbed, riverbank, floodplain and riverfront 
land running from Pittsfield to Lee, including the prohibition of siting permanent Solid Waste 
facilities within or adjacent to ACECs.195 The Commonwealth later amended its statewide 
Hazardous Waste Facility Location Standards to prohibit permanent hazardous waste facilities 
in or adjacent to any ACEC in the Commonwealth.196   

Several community advocacy groups and the Schaghticoke Nation have sought to shape 
the Housatonic River remedy, and have opposed on-site disposal.  A Citizens Coordinating 
Council has been meeting since 1998, with participation from groups including Mass 
Audubon, Berkshire Natural Resources Council, and the Schaghticoke Nation.  A community 
group called the Housatonic River Initiative has sponsored “No More Dumps” conferences and 
meetings for more than five years.  Several of the groups have used legal action to oppose 
EPA’s work at the Site.  When EPA moved to enter the Decree in 2000, Housatonic River 
Initiative, Housatonic Environmental Action League, and the Schaghticoke Nation, among 
other entities, moved to intervene to overturn the Decree, in part because they opposed the Hill 
78 landfill.197 

EPA’s experience at other sites lends credence to its fear that opposition to on-site 
disposal at the Housatonic will bar completion or timely completion of the remedy.  In 
Bloomington, Indiana, a 1985 consent decree called for the construction of an incinerator to 
treat the PCB wastes from six area Superfund sites, all contaminated by Westinghouse 
industrial activities.198  The public opposed the consent decree but it was entered despite this 

                                                 
191 Politicians Vow to Fight Second PCB Dump, Pittsfield Gazette, Apr. 10, 2008. 
192 Commonwealth of Massachusetts, Designation of the Upper Housatonic River Area of Critical Environmental 
Concern, March 30, 2009 (“March 2009 ACEC Designation”). 
193 March 2009 ACEC Designation. 
194March 2009 ACEC Designation. 
195 Id. 
196310 CMR 30.708; also see  Proposed Action on Regulations, July 19, 2013; and Regulations Filed with the 
Secretary of State, Dec. 20, 2013, Massachusetts Register Number 1250.  In addition to the normal public 
hearings on changes to MADEP Regulations at MADEP regional offices, two additional public hearings were 
arranged for Lenox and Pittsfield. This regulation applies specifically to facilities that manage wastes containing 
PCBs at concentrations at or above 50 ppm.  A potential waiver of these regulations is discussed infra at Section 
C. 
197 Memorandum by Housatonic River Initiative in support of Motion to Intervene, Dkt. No. 20, Feb. 29, 2000; 
Memorandum by Housatonic Environmental Action League and Schaghticoke Nation in support of Motion to 
Intervene, Dkt. No. 77, May 19, 2000.  Housatonic River Initiative eventually withdrew its Motion to Intervene 
after it reached a settlement with the US. 
198 United States v. Westinghouse Electric Corp. et al, Civ. Action No. IP83-9-C and IP 81-488-C (S.D. Ind. 
1985).  
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opposition in 1985.  At that point, the public successfully lobbied the Indiana legislature to 
pass laws that delayed construction of the incinerator, in part by forbidding local disposal of 
the incinerator ash.    In 1994 the parties to the decree began to explore alternative remedies. 
Consent decree amendments memorializing agreements for alternative remedies were entered 
in 1997, 1998, 1999, and 2008. In the end, cleanup was delayed for over a decade. 

Similarly, in New Bedford, Massachusetts, a 1990 Record of Decision selected 
dredging, on-site incineration, and on-site disposal of incinerator ash for the PCB hotspot in 
New Bedford Harbor.199  In response to strong local opposition including a letter-writing 
campaign and other community activism, in 1993 New Bedford passed a city ordinance 
banning transportation of the incinerator within city limits in an attempt to prevent the cleanup. 
Congressional involvement from Representative Barney Frank, Senator John Kerry, and 
Senator Ted Kennedy, as well as the Massachusetts Department of Environmental Protection 
convinced then EPA administrator Carol Browner to direct EPA Region 1 to plan a new 
remedy with community support.200  The new remedy, selected in a 1999 ROD amendment, 
included dredging and off-site disposal of hot spot sediments without incineration.201  In the 
end, cleanup of this most contaminated area of New Bedford harbor was delayed for nine 
years. 

Having learned from these experiences, EPA takes community opposition seriously in 
its remedy selection process.  In part due to strong public opposition, EPA has chosen off-site 
disposal at some of the nation’s largest PCB-contaminated sediment sites, such as the Hudson 
River site.  There, more than 2.7 million cubic yards of contaminated sediment have already 
been disposed off-site.202  EPA has proposed off-site disposal for the anticipated 4.3 million 
cubic yards of contaminated soil and sediment at the Passaic River Diamond Alkali Site after 
the public and state of New Jersey expressed opposition to on-site confined aquatic disposal.203  
And at the Lower Fox River site, more than 3.6 million cubic yards of dredged sediments were 
disposed at off-site licensed and regulated landfills.204  Taken together, the volume of 
sediments disposed off-site at these three sites alone exceed the volume of sediments disposed 
on-site at other sites around the country.205 

                                                 
199 US EPA, Record of Decision Amendment, New Bedford Harbor Site, Hotspot OU, at 4-7, Apr. 27, 1999. 
200 Troy W. Hartley, How Citizens Learn and Use Scientific and Technical Information in Environmental 
Decision Making, 10 J. of Higher Ed. Outreach and Engagement, 153, 159-161 (2005). 
201 US EPA, Record of Decision Amendment, New Bedford Harbor Site, Hotspot OU, Apr. 27, 1999. 
202 Telephone Interview with Michael Cheplowitz, EPA Remedial Project Manager (August 2015); EPA First Five 
Year Review for Hudson River PCBs Superfund Site, June 1, 2012. 
203 Telephone Interviews with Alice Yeh, EPA Remedial Project Manager (August 2015 and January 2016); EPA 
Proposed Plan for Lower Eight Miles of the Lower Passaic River, Part of the Diamond Alkali Superfund Site, 
April 2014; Letter from Bob Martin, Commissioner of New Jersey Department of Environmental Protection, to 
Amy Legare, National Remedy Review Board Chair, Dec. 6, 2012. 
204 Telephone Interview with Jim Hahnenberg, EPA Remedial Project Manager (August 2015); Telephone 
Interview with Susan Pastor, EPA Community Involvement Coordinator (January 2016);  Five Year Review 
Report for Fox River NRDA/PCB Releases Superfund Site, July 17, 2014. 
205 Based on the volume of on-site sediment disposal identified in Exhibit A to GE’s Statement of Position.    
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iv.  EPA evaluated all the relevant remedy selection factors, not just the factors 
related to implementability, in proposing off-site disposal. 

It should be understood that EPA considered all the relevant remedy selection factors in 
proposing off-site disposal, not just the factors related to implementability.  For example, EPA 
considered factors related to cost, protectiveness, control of sources, short-term impacts, 
compliance with ARARs, and the long-term reliability and effectiveness of GE’s proposed 
upland disposal locations.  These points are discussed below. 

 In EPA’s view, GE’s proposed upland disposal facilities may be less effective at 
containing waste than an off-site disposal facility, because the locations selected by GE do not 
meet TSCA’s siting requirements for PCB landfills. 206  GE admits this.207  For instance, GE 
acknowledges that none of the three proposed landfill sites meet TSCA’s requirements for soil 
characteristics including permeability208.  Even more troubling, it notes that none of the three 
sites meet all of TSCA’s requirements for a landfill site’s hydrological characteristics, all three 
sites are located within close proximity to the Housatonic River.209 By contrast TSCA requires 
that the bottom of the landfill liner be more than 50 feet above the historical high water table, 
that groundwater recharge areas be avoided, and that there is no hydraulic connection between 
the site and a surface waterbody.210  Similarly, the Forest Street Site would not meet the TSCA 
requirement that a landfill be located in a relatively flat area to minimize erosion or 
landslides.211  

These TSCA criteria are meant to be protective of human health and the environment in 
the event of leaks or failure in the landfill technology.    As explained in EPA’s Statement of 
Basis, “there is the potential for PCB releases to the Housatonic watershed if the landfills are 
not properly operated, monitored and maintained.”  Statement of Basis at 36.  Moreover, the 
potential extended duration of the operation of the proposed on-site landfills, given the range of 
sediment and soil volumes at issue here and the length of remedy implementation, likely 
necessitates that the proposed on-site facilities operate for an extended period of time.212   
These factors increase the risks of potential future releases to the Housatonic watershed, 
compounded by the poor suitability of the proposed locations given such factors as soil 
permeability, proximity to the Housatonic watershed, and/or drinking water sources.  
Accordingly, use of on-site landfills would “rel[y] heavily on proper long-term operation, 
maintenance, and monitoring activities.” 213  

By contrast, an off-site disposal facility would pose no risk of release to the Housatonic 
watershed, would be fully licensed and regulated under TSCA and/or other applicable federal 
and state requirements.  Such facilities are generally constructed in the area best suited to that 
use considering the hydrology and soil characteristics.  Here, GE has not been able to identify 
any on-site locations that would meet the TSCA PCB landfill siting requirements.  In addition, 

                                                 
206 40 CFR § 761.75(b)(1).   
207 GE’s Revised CMS at 9-48 to 9-49. 
208 Id.   
209 Id.   
210 40 CFR § 761.75(b)(3).  
211  GE’s Revised CMS at 9-49. 
212 Comparative Analysis at 64. 
213 Comparative Analysis at 65. 
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an off-site disposal landfill will already contain hazardous substances whereas none of the 
proposed locations identified by GE are known to be contaminated, making them a less 
suitable alternative. 

Compliance with ARARs is also one of the nine criteria, in fact one of the three general 
standards to be met in a remedy decision.   EPA can waive ARARs only under certain specific 
circumstances, including where compliance is technically impracticable.   GE claims that it is 
arbitrary for EPA to waive ARARs in situations involving the temporary storage of hazardous 
substances on-site but not to do so for the creation of permanent on-site landfills.  However, 
the two situations are not analogous as discussed below.   

Excavated PCB-contaminated sediments and soils will likely need to be temporarily 
stored on-site while awaiting transport to an off-site facility.  In terms of temporary storage on-
site, under some scenarios, as described more fully in Attachment C to the Intended Final 
Decision214off-site disposal may require a waiver of the Massachusetts regulations that prevent 
hazardous and solid waste facilities within ACECs, in order to implement the remedy and 
allow temporary storage areas where the waste would be prepared for long distance transport.  
As discussed in more detail below in Section III.D.7.of this Statement of Position, if those 
conditions occur and the regulations are applicable to temporary storage, a waiver for 
temporary storage is appropriate because it is technically impracticable to perform the remedy 
without temporary stockpiling.  All alternatives for disposal and transport of the dredged 
sediments involve temporary storage.  These waivers for temporary storage would not defeat 
the purpose of the waste facility siting regulations because the storage areas will not result in a 
permanent landfill, and EPA has established Restoration Performance Standards to ensure the 
temporarily-used storage areas are restored effectively.   

In contrast, permanent on-site disposal at GE’s Woods Pond landfill location would 
require waivers of these waste facility siting regulations because that location is within the 
ACEC and GE is seeking to place a permanent landfill there.  Because the Forest Street landfill 
location is within a regulated wetland area a waiver may also be required of regulations or 
requirements designed to protect such areas including: EPA’s and the Corps of Engineers’ 
regulations under Section 404 of the Clean Water Act (40 CFR Part 230, 33 CFR Parts 320-
323); the federal Executive Order for Wetlands Protection (E.O. 11990); the Massachusetts 
water quality certification regulations for discharges of dredged or fill material into waters of 
the U.S. (314 CMR 9.06); and the Massachusetts Wetlands Protection Act regulations (310 
CMR 10.53(3)(q)).  Likewise, the Rising Pond landfill abuts 25 acres of Priority Habitat for the 
state-listed Wood Turtle.  As a result, further confirmation would be needed to conclude if 
there are any effects on priority habitat of rare species in the operational area of the landfill, 
and depending on the significance of such effects, compliance with, or a waiver of, the 
Massachusetts Endangered Species Act would be required.   As another example, GE’s 
proposed sites may not meet the potentially applicable Massachusetts hazardous waste landfill 
siting criteria, namely its prohibition on siting disposal facilities within 1000 feet of an existing 
private drinking water well.  310 CMR 30.704, 703(4) 30.010.  The Woods Pond location is 
within 1000 feet of a drinking water well.  GE did not investigate whether the other locations 
were within 1000 feet of drinking water wells. 

                                                 
214 Intended Final Decision, Attachment C, at pages 11-12.  
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Since off-site disposal is a practicable alternative, technical impracticability does not 
provide a basis for these waivers, and there is no other valid basis for a waiver.  Furthermore, 
Massachusetts would likely challenge all waivers related to on-site disposal under CERCLA 
Section 121(f)(2)(B), as authorized by Decree paragraph 22.bb.i..  During this challenge, the 
revised permit is stayed, causing significant delay.  Decree paragraph 22.bb.ii.  All-in-all, the 
numerous ARAR waivers required by on-site disposal, and the associated implementability 
challenge associated with Commonwealth appeals of those waivers, weigh against selecting 
on-site disposal under the nine criteria analysis based on the administrative record.  

GE objects to the added cost of approximately $200 to $300 million associated with 
off-site disposal compared to on-site disposal, depending on the assumed location of the 
landfill, the transport method for off-site disposal and the rates charged by an off-site landfill at 
the time of disposal.  However, GE fails to recognize that EPA also considered alternative 
options involving treatment of PCB contamination.  While these alternatives included positive 
aspects such as controlling sources of releases and reduction of toxicity of the contamination – 
two of the nine Permit criteria -- these treatment alternatives are more costly than off-site 
disposal, and were rejected.  In other words, EPA has hardly selected the most expensive or the 
most aggressive remedy under consideration. 

GE notes that some of the short term impacts from the disposal process itself, namely 
transporting the waste, are likely to be somewhat higher for off-site disposal.  There will be 
higher greenhouse gas emissions from long-distance transport, and statistics suggest that there 
could be an increase in injuries or fatalities from traffic accidents.  However, GE fails to 
observe that EPA’s modified permit includes a preference for rail transport, which will 
mitigate greenhouse gases as compared to truck transport.   

In addition, community impacts of truck traffic will probably be lower for off-site 
disposal as compared to on-site disposal for two of the three potential on-site disposal facilities 
(Forest Street and Rising Pond).  Only miles driven on local roads (whether on-site or off-site), 
as opposed to miles driven on major highways such as the Massachusetts Turnpike, should be 
considered to impact the local community.215  As a result, trucks will travel fewer miles on 
local roads to reach a rail loading facility or the Massachusetts Turnpike, in the off-site 
disposal scenarios, as opposed to traveling to GE’s more distant landfill locations.216 The 
Forest Street location in particular, is several miles off any main road and would result in 
traffic through a relatively remote area, over roads that cannot support the loading.  Also, as 
shown in the attached table, the impacts for truck traffic for the Woods Pond on-site disposal 

                                                 
215 The “short-term effectiveness” Permit criterion specifically mentions “impacts to nearby communities.” Permit 
at 22. 
216 The location of the rail loading facility has not yet been determined, but GE assumed a location immediately 
upstream of Woods Pond in its 2014 comments.  Using this location, EPA estimates local miles traveled under 
each scenario.  The estimated mileage includes estimates for construction of the disposal facilities and transport of 
waste on local roads: 

 Upland Disposal Facility Off-site by Truck Off-site by 
Rail 

 Woods Pond Forest Street Rising Pond Travel to 
Massachusetts 
Turnpike 

Rail loading 
Facility 

EPA Estimate 955,350 4,868,700 3,147,800 1,110,200 860,950 
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facility and off-site disposal would be similar assuming a rail loading facility is close to the 
Woods Pond disposal facility.    

v. The Administrative Record and the relevant remedy selection factors support 
EPA’s decision to require off-site disposal. 

EPA weighed the host of relevant factors under the Decree based on the Administrative 
Record after years of study and information gathering.  Selecting off-site disposal would 
enable prompt completion of the remedy through a suitable well established landfill in an 
appropriate location.  By contrast, allowing GE to build a new landfill adjacent to the 
Housatonic River would delay or bar completion of the remedy and result in a potentially 
unsuitable landfill location in an area with no known contamination.    During any delay 
associated with on-site disposal, the public health and environment would be unprotected. 
PCBs would continue to migrate downstream, including into Connecticut, and to wash up on 
floodplains during storm events.  Fish in the Housatonic would continue to bioaccumulate 
PCBs from food web exposure pathways and direct uptake pathways that will continue until 
the remediation of the river, and unacceptable risks would remain in the floodplain.  Off-site 
disposal protects the public health and environment better than on-site disposal because it 
allows for the remedy (and corresponding risk reduction) to be implemented with a minimum 
of delay, and in an established suitable landfill location.  

 Even if GE is correct that the federal government, through Court orders and other 
coercive means, could eventually impose the landfills on the community against their will, 
after establishing that such locations are otherwise suitable and protective, this would only 
occur after a long, drawn out process, substantially delaying the cleanup.  Further, GE is 
requesting that EPA waive environmental regulations or requirements to create a new landfill 
near the Housatonic River and/or potential drinking water sources in areas of unsuitable 
geology and permeable soil to save GE money, without considering the multiple benefits of 
promptly implementing the remedy through existing off-site established locations.  GE fails to 
adequately account for the uncertainties and risks associated with long term operation and 
maintenance of a new landfill within the Housatonic River and watershed. 

GE provided a table of 24 sites where it asserts that PCB-contaminated sediments and 
soil were disposed on-site or at local landfills, included as Exhibit A to its Statement of 
Position. More complete and accurate information for each of the sites listed in GE’s table is 
provided in Table 2 to this Statement of Position.  While it is true that EPA has successfully 
implemented on-site disposal of dredged sediments at several sites around the country, GE’s 
table is misleading because it lumps local landfills together with true on-site disposal.  For 
instance, GE cites 250,000 cubic yards of non-TSCA sediment locally disposed at the Ottawa 
River Site.  These non-TSCA sediments were actually disposed at an off-site landfill owned 
and operated by the City of Toledo, while the TSCA-regulated sediments from that site were 
disposed out of state at a hazardous waste landfill.  This “local disposal” at a fully-regulated 
municipal landfill is not comparable to on-site disposal, where regulations may be waived.   

GE also stretches the term “on-site disposal” beyond its logical limits.  For instance, 
GE calls the disposal of roughly 100,000 cubic yards of less-contaminated sediment at the 
River Raisin Site “on-site disposal,” but this sediment was actually disposed at an off-site pre-
existing confined disposal facility two miles away operated by the US Army Corps of 
Engineers for disposal of contaminated sediments unearthed during navigational dredging.  
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This disposal in a pre-existing federally-managed facility outside site borders cannot be 
considered “on-site disposal,” and is not comparable to GE’s proposal to build a new upland 
disposal facility outside the area of contamination, adjacent to the Housatonic River site, where 
GE has argued that EPA should waive relevant and applicable regulatory requirements. 

For nearly half of the Sites listed in GE’s table, only a portion of the wastes was 
disposed on-site while the remainder was shipped off-site to a licensed and regulated 
landfill.217  For instance, at Lower Fox River more than 95% of the contaminated sediment and 
soils were disposed off-site at TSCA and municipal landfills, but GE mentions only the small 
amount disposed at an off-site landfill owned by a PRP.  Similarly, at the Fields Brook Site, the 
vast majority of contaminated sediment and soil was disposed off-site: roughly 700,000 cubic 
yards out of a total of roughly 750,000.  But GE mentions only the first Operable Unit, where 
14,000 cubic yards of contaminated sediment and soils were treated on-site or disposed on-site.   

GE cites the on-site disposal of contaminated soil and sediment in the prior non-Rest of 
River Decree removal actions as its principal example of on-site disposal.  The Decree allowed 
GE to dispose of dredged contaminated soil and sediment in two consolidation areas: the first 
on top of an existing landfill, the “Hill 78” discussed above, and the second adjacent to the 
existing landfill, in an area called “Building 71.”   GE fails to mention that Hill 78 was a pre-
existing landfill, not an area with no known contamination such as GE’s new proposed landfill 
sites.  Moreover, the Decree limited the footprint for Hill 78 and Building 71 and required off-
site disposal of remaining wastes.  As a result, GE could only dispose approximately 245,000 
cubic yards of soil, sediment and building debris at these facilities, far less than the volume 
anticipated for Rest of River.  GE and EPA have to date transported approximately 100,000 
cubic yards of material from non-Rest of River areas off-site for disposal.  Any additional 
material generated by GE in completing the non-Rest of River cleanups will also be 
transported off-site for disposal.   

Moreover, public opposition to this on-site disposal was resolved during Consent 
Decree negotiations.  As a component of the Decree that authorized the GE Pittsfield facility 
landfills, GE provided the City of Pittsfield with an economic redevelopment package (referred 
to as the Definitive Economic Development Agreement, or DEDA) valued at $45,000,000.218   
This in part, led to the City of Pittsfield supporting the Consent Decree, and its on-site 
landfilling, at the time of entry, thus facilitating implementation.  There is no such “host 
benefit” package proposed for the municipalities in Berkshire County that would bear GE’s 
proposed on-site landfill.  Furthermore, as discussed above, the public’s experience with the 
Hill 78 and Building 71 landfills has now informed and provoked heightened opposition 
compared to that present during the lodging of the Decree.  

GE also claims in its SOP that “EPA concluded [in the earlier Housatonic cleanup] that 
the use of on-site disposal facilities for PCB-containing material was appropriate and 
consistent with the use of such on-site containment as the ‘presumptive remedy’ for similar 
situations and types of waste,” citing the United States’ response to comments on the proposed 

                                                 
217 See Table 2 to this Statement of Position, Sites included in Exhibit A of GE’s Statement of Position that had 
Off-site Disposal of PCB-Contaminated Sediments/Soils. 
218 Definitive Economic Development Agreement, Exhibit 6 to Memorandum in Support of Motion to Enter 
Consent Decree,  
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Decree.219  GE mischaracterizes EPA’s comments.  In fact, EPA noted that containment is the 
presumptive remedy for pre-existing landfill sites, citing guidance that called for containment 
at municipal landfill sites and military landfills.220  This guidance is inapplicable to the landfill 
proposed for the Rest of River, which would not be a pre-existing landfill and would be located 
in an area with no prior known contamination.  EPA has not been able to locate any EPA 
statement that on-site disposal is the presumptive remedy for large dredged sediment sites.  As 
discussed above, EPA frequently chooses off-site disposal for the sites most similar to the Rest 
of River, and even used off-site disposal as a component at 11 of the 24 sites identified by GE 
as examples of on-site disposal.   

In sum, EPA was well within its discretion to choose off-site disposal from the range of 
alternatives given the severe challenges and likely delay associated with implementing a 
remedy that includes on-site disposal in a potentially unsuitable location, and the resulting 
inability of the remedy to protect human health and the environment.  In considering all the 
relevant remedy selection factors, the benefits of having an implementable, permanent, 
compliant remedy acceptable to the community at an established off-site landfill outweigh the 
higher cost and short-term impacts associated with off-site disposal.  EPA evaluated the 
alternative approaches, and is proposing selection of the alternative best suited to meet the 
Permit’s General Standards, in consideration of the decision factors, including a balancing of 
those factors against each other.   Ultimately, in proposing to select off-site disposal in an 
established suitable landfill, EPA has chosen the remedy that is likely to be promptly 
implemented and protective of human health and the environment, rather than mired in 
litigation and controversy for years.  In doing so, EPA follows the Decree, including the Permit 
criteria, but it also fulfills its duty to protect the public, and upholds the purpose of CERCLA 
and RCRA. 

B.  EPA Selected a Remedy that Provides a Level of Certainty Supported by the 
Consent Decree, RCRA, and CERCLA. 

 

In this dispute, GE demands a level of detail and certainty that is inconsistent with the 
Decree and impossible to achieve.  Nonetheless GE makes these demands in an effort to reduce 
its costs, even though the United States has already limited GE’s exposure to future expenses 
by capping certain categories of response costs for which GE would otherwise be liable.  GE’s 

                                                 
219 GE SOP, p. 6.    
220 EPA’s specific comment in the Response to Comment is as follows: “Under the NCP, the Agency’s 
expectation is to use engineering controls, such as containment, for wastes, such as PCB-contaminated soil, that 
pose a relatively low long-term threat.  Moreover, under Agency Directive No. 9355.0-49FS, Presumptive 
Remedy for CERCLA Municipal Landfill Sites, September 1993 and Agency Directive No. 9355.0-67FS, 
Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills, December 1996, the 
presumptive remedy for CERCLA (i.e. Superfund) municipal landfills and military landfills, respectively, is 
containment.”  United States’ Response to Comments on Proposed Consent Decree,  
July 20, 2000, at 68-69.  In the second paragraph that GE cites, EPA writes  “In fact, EPA has more recently 
prescribed contaminant as the presumptive remedy for Superfund municipal landfills, Agency Directive No. 
9355.0-49FS, Presumptive Remedy for CERCLA Municipal Landfill Sites, September 1993 and Agency 
Directive No. 9355.0-67FS, Application of the CERCLA Municipal Landfill Presumptive Remedy to Military 
Landfills, December 1996.”  Id. 
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demand for even greater limitations on future expense unfairly and improperly shifts the risks 
of uncertainty away from GE, the responsible party, and onto the general public.  

GE claims that virtually all its future obligations should be known at the time of 
selection of the remedy. This demand is not supported by the Decree or the uncertainties 
related to any future work. While the Administrative Record demonstrates the significant effort 
by EPA over many years to solicit and consider extensive input from all stakeholders, 
including GE, to ensure an appropriate remedy for Rest of River, the Decree contains several 
provisions that specifically recognize that EPA’s chosen corrective measures may nevertheless 
fail to achieve and maintain Performance Standards. Indeed, the Decree is explicit that there is 
no guarantee or “warranty or representation of any kind” that the chosen corrective measures 
will achieve and maintain the Performance Standards.  CD ¶ 40.221  Further, if, during 
implementation of the corrective measures, the work is not achieving and maintaining the 
Performance Standards, EPA may require GE to incorporate “such modification” to the work 
that is necessary to achieve and maintain Performance Standards, or to carry out and maintain 
the effectiveness of the response action.  CD ¶ 39.a.222 Decree Paragraphs 39 and 40 reflect the 
fundamental principle that no innocent party should bear the risk that selected cleanup 
measures fail to protect human health and the environment. This principle is codified in 
CERCLA’s statutory provisions on covenants not to sue, and the limitations and reservations—
known as the “reopeners”—for those covenants, 42 U.S.C. § 9622(f), set forth in the reopener 
provisions of the Decree, CD ¶¶ 162, 163, and mirrored in EPA’s model settlement document. 
Likewise, there is nothing in the case law that suggests that GE is entitled to the certainty it 
demands.223  

                                                 
221 Paragraph 40 provides: 

Nothing in this Consent Decree, the SOW, the Rest of the River SOW, … constitutes a warranty or 
representation of any kind by Plaintiffs that compliance with the work requirements set forth in the SOW, 
the Rest of the River SOW, … which requirements are not part of or included within the Performance 
Standards, will achieve the Performance Standards. 

222 Paragraph 39.a. applies to the Rest of the River SOW and provides: 
For each Removal or Remedial Action required under this Consent Decree, if EPA determines that 
modification to the work specified in the … the Rest of the River SOW, … is necessary to achieve and 
maintain the Performance Standards or to carry out and maintain the effectiveness of a particular Removal 
or Remedial Action, EPA may require that such modification be incorporated in the … the Rest of the 
River SOW; provided, however, that a modification may only be required pursuant to this Paragraph to the 
extent that it is consistent with the scope of the response action for which the modification is required and 
does not modify the Performance Standards (except as provided in Paragraph 217 (Modification) of this 
Consent Decree). 

In any conflict between Paragraph 39.a. of the Decree and the Permit, the provisions of the Decree control. CD, 
definition of Consent Decree. 
 
223 Cases interpreting CERCLA and RCRA support the conclusion that some uncertainty at the time of remedy 
selection is acceptable. For example, in United States v. Hooker Chemicals & Plastics Corp., 540 F. Supp. 1067 
(W.D.N.Y. 1982), the court upheld the settlement of a RCRA corrective action complaint even though the final 
remedy had not been selected.  The Consent Decree provided that the defendant would conduct sampling, 
analysis, and then implement the remedy to be chosen based upon this additional information. The court found the 
approach “wise” in that the “parties have chosen to proceed cautiously.” Id. 1073.  

Similarly, in United States v. Akzo Coating, 719 F. Supp. 571, (E.D. Mich. 1989), the court upheld a 
CERCLA settlement over objections that the proposed pilot testing was ill-defined and unreliable. Id. at 585. The 
court concluded that  
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To the extent that GE objects that  certain response action obligations are not 
sufficiently specific, those details will be developed in the next phases of the remedy 
implementation process through the Rest of River Statement of Work (“SOW”) and Work 
Plans—phases that occur after remedy selection, and in which GE will be heavily involved. 
CD ¶ 22.x. In fact, per the Decree, GE negotiated the ability to submit the first draft of the 
SOW, which is typically done by EPA.  CERCLA guidance recognizes that the amount of 
information that is developed in selecting a remedy need only be set at “a level of detail 
appropriate to the site situation.”(emphasis added).224 Even the major components of the 
remedy, including the treatment technologies and/or engineering controls that will be used, as 
well as any institutional controls, may be presented in “bullet form.” 225 Bullet form is all that 
is required because, according to EPA guidance: 

 
the ROD is only intended to provide the framework for the transition into the next phase 
of the remedial process, namely Remedial Design. Remedial Design is the engineering 
phase during which additional technical information and data identified are incorporated 
into technical drawings and specifications developed for the subsequent implementation 
of the remedial action. The specifications in the Remedial Design are based upon the 
detailed description of the Selected Remedy and the cleanup criteria provided in the 
ROD.226 

 
 Here, the major components of the selected remedy are described in considerably more 

detail than “bullet form.”  The Decree contemplates that additional details required for the 
design and implementation of the remedy will be provided during the SOW and Work Plans 
phases for the Rest of River—and are not required at the remedy selection stage—otherwise 
there would be no need for Work Plans or the SOW.  GE is wrong to claim that, at the remedy 
selection phase, it is entitled to detail well beyond “bullet form.”   

Finally, GE is wrong to suggest that it is entitled to more certainty than is provided in 
the Intended Final Decision.  Although GE may wish that it had struck a different bargain, both 

                                                 
It is legally acceptable to leave aspects of a remedial action plan open for further 
determination…. Moreover, there are sound justifications for leaving aspects of a remedy open 
for future determination. The science of remedying and evaluating toxic waste, like all sciences, 
is constantly evolving. To require the defendants and the EPA to select a remedy if soil flushing 
proves to be ineffective, without the aid of knowing how the soil conditions have changed, is 
unreasonable and would preclude the implementation of new methods of clean up that are not yet 
discovered.  
 

Id. at 585 (emphasis added). The decision was affirmed. 949 F.2d 1409, 1434 (6th Cir. 1991). 

224 National Oil and Hazardous Substances Pollution Contingency Plan, 40 C.F.R. § 300.430(f)(5)(i) (emphasis 
added). “The Agency will then evaluate potential remedies against the five decision factors listed in proposed 
section 264.525(b), as appropriate to the specific circumstances of the facility…. In practice, the relative weights 
assigned to these five factors will vary from facility to facility according [sic] the site characteristics….” 55 
Fed.Reg. No. 145, 36824-5 (July 27, 1990). 
225 EPA, A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other Remedy Selection 
Decision Documents (July 1999), 6-41. 
226 Id. At 6-42.  Here, the Intended Final Decision is the RCRA equivalent of a CERCLA ROD, and the Decree 
requires the remedy to be implemented as a CERCLA remedial action. CD ¶¶ 22.p, 22.z.  
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sides must accept and fulfill their obligations. EPA has already compromised over $100 
million in response costs as a result of the Decree’s limitation on EPA’s right to recover certain 
categories of capped response costs.  EPA negotiated these capped cost categories at GE’s 
request to limit GE’s uncertainty and exposure to costs. Any further EPA compromise 
regarding GE’s obligations to clean up of the River is neither required by the Decree nor is it in 
the public interest. 

1. PCB Downstream Transport and Biota Performance Standards 
 

Requirement: The Downstream Transport Performance Standard specifies annual 
average values for PCB movement, or flux, over Woods Pond Dam and Rising Pond Dam 
(Section III.B.1.a). The Short-Term Biota Performance Standard sets an average PCB 
concentration of 1.5 mg/kg in fish fillets to be achieved within 15 years of completion of 
remedial activities in the applicable reach of the River.  (Section III.B.1.b).  (For simplicity, the 
Short-Term Biota Standard is referred to herein as the “Biota Performance Standard” as 
distinguished from the Long-Term Biota Standard).227  If the PCB Downstream Transport 
Performance Standard is exceeded at either dam in three or more years within any five-year 
period after the completion of Rest of River construction-related activities and/or if the Biota 
Performance Standard is exceeded in two consecutive monitoring periods after that 15-year 
period, GE must identify the potential cause(s) of the exceedance and propose additional 
actions necessary to achieve and maintain the relevant Standard, and EPA will determine any 
such additional actions in accordance with the Decree.  

GE Position: GE generally objects to these Performance Standards on the following 
grounds: (1) the PCB Downstream Transport Standard is allegedly not related to any perceived 
risk to human health or the environment; (2) the computer model predicting the effectiveness 
of the remedy is an insufficiently reliable basis upon which to establish the Standards; and (3) 
each Standard allegedly exceeds EPA’s Consent Decree and statutory authority.228   

EPA Position:  As discussed below in more detail (1) the PCB Downstream Transport 
Standard is based upon PCB source control, and reducing the risk of ongoing PCB 
contamination; (2) the computer model has been subject to multiple phases of peer review and 
evaluation and is supported by the Administrative Record; and (3) each Standard is well within 
Consent Decree and statutory authority.  

a. The Standards are supported by PCB source or risk control objectives.  

                                                 
227 In its 2014 Comments, GE requested clarification that a failure to achieve and maintain Long-Term Biota 
Performance Standards requires only monitoring and maintenance of institutional controls.  GE Comments at 63.  
Accordingly, the Intended Final Decision clarifies the obligations regarding Long-Term Biota Performance 
Standards.  Section II.B.1.b.(1)(b).  Further, EPA considered GE’s 2014 Comments and concludes the Long-Term  
Biota Performance Standard for fish fillet in Connecticut remain, based on CT DEEP’s consumption calculations 
assuming 365 fish meals per year and a 1 x 10-6 cancer risk.  Section II.B.1.b. (1)(b). footnote 3. 
228 GE also claims that these Performance Standards are not “proper Performance Standards.”  GE SOP at 24 n.28.  
GE offers no explanation as to why these Performance Standards fail to satisfy the Consent Decree definition of a 
Performance Standard, which includes “cleanup standards, design standards and other measures and requirements 
set forth in …the final modification of the Reissued RCRA Permit to select the Rest of River Remedial Action 
…”CD ¶ 4. These standards clearly set forth clear requirements to promote the remedy’s reduction in risks and 
control of the source of PCB contamination.  That being the case,  GE’s claim may be disregarded.   



EPA Statement of Position – GE-Housatonic Rest of River Intended Final Decision Dispute 2/29/16  
 

 

60 
 

GE claims the PCB Downstream Transport Standard is arbitrary because it is allegedly 
not related to risk reduction to protect human health and the environment.  Yet, one of the 
General Standards for the remedy is to reduce the bioavailability of PCBs through “control of 
sources of releases,” Permit II.G.1.b, p. 20.  Here the Performance Standard measures the 
effectiveness of the remedy in achieving this objective by measuring the levels of PCBs 
transported downstream.  PCBs traveling downstream are an uncontrolled source.  They are 
bioavailable to human and ecological receptors and cause recontamination of the 
floodplains.229  Therefore the Performance Standard is related to risk reduction because it 
measures the effectiveness of the remedy in achieving source control objectives.  Contrary to 
GE’s argument, this Standard includes a clear human health or environmental risk-based 
justification.    

b. EPA exercised sound judgment in relying on the model work to develop 
the Performance Standards.  

GE next claims that EPA’s method for developing the PCB Downstream Transport and 
Biota Performance Standard was faulty because the model was designed to measure the 
comparative effectiveness of remedies rather than to establish an absolute measure for 
Performance Standards.  GE SOP at 26.  EPA’s technical and scientific analysis of the facts, 
considerations of the model, and other information in the record, however leads to the opposite 
conclusion – and such EPA conclusions are entitled to deference as discussed below. 

First, GE argues that EPA was required to establish the measure of the effectiveness of 
the remedy “based on an analysis of risk,” and by making a showing “that the specified values 
[in the measure] are tied to reductions in risk or are otherwise justified under the remedy 
selection criteria.” GE SOP at 25.  Yet nothing in the statutes or Consent Decree prescribes the 
particular quantitative method by which EPA is to set Performance Standards measuring the 
effectiveness of the remedy, nor do the statutes or Consent Decree include the hypothetical 
demands for EPA’s selection of such Performance Standards.230  To the contrary, the Decree 
requires EPA to develop the model, subject to multiple stages of peer review, as a first step in 
evaluating alternatives for cleaning up the River. CD ¶¶ 22.g. h. and i.231  The Decree also 
requires EPA to set Performance Standards,  and does not preclude EPA, in its expert 
judgment, from relying on the peer-reviewed model – including comments from GE -- to 
establish Performance Standards. This is all the more true, where EPA has already considered 
and addressed any valid concerns regarding the model as shown below.   

                                                 
229  Without question a Performance Standard may be developed to measure the effectiveness of the remedy.  
Permit definition of Performance Standards.   
230 GE cites to RCRA § 3004(v) and CERCLA §§ 101(24), 121(d)(1) to imply that Performance Standards may 
only be set after undertaking certain kinds of risk analysis as measured by certain criteria dictated by GE.  GE 
SOP at 25.  Yet nothing in these statutory provisions require the use of a particular form of risk analysis or 
decision making in setting Performance Standards.  Further, the Consent Decree grants EPA the authority to set 
Performance Standards necessary to protect human health and the environment, without the theoretical and 
hypothetical constraints or limitations GE now demands.  CD and Permit definitions of Performance Standards. 
231 Pursuant to the Decree, EPA Region 1 retained a consultant, HDR (formerly Hydroqual), to develop the 
required computer model to analyze the anticipated impact of remedy alternatives on PCB downstream fate and 
transport, bioaccumulation, and other factors. The model was subject to multiple independent peer reviews, 
resulting in changes to the model framework. 
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Specifically, a more stringent Performance Standard for general downstream transport 
was initially proposed by EPA in its August 2012 response to the National Remedy Review 
Board comments: namely achieving and maintaining a maximum of 2.0 kg/year PCB flux rate 
(mass per time) over Woods and Rising Pond Dams.  This initial more stringent proposal was 
based upon the model work, but was ultimately adjusted after EPA and its consultant, HDR 
evaluated comments received by GE during the 2012/2013 Technical Discussions. In 
particular, during the Technical Discussions, EPA, CT DEEP, and GE worked together to craft 
the structure of the Performance Standard presented in the draft permit and now included in the 
Intended Final Decision. As a result, the approach set forth in the Intended Final Decision now 
accounts for variation in average annual flows and applies an uncertainty factor to predicted 
results.232  Had EPA relied on the absolute values of the model predictions, the Downstream 
Transport Standard would be more stringent.   

Similarly, the Biota Performance Standard would be more difficult to achieve, if EPA 
had relied on absolute values allegedly derived from the model as claimed by GE.  To the 
contrary, the Biota Performance Standard does not become effective until 15 years after the 
completion of remediation activities in each entire reach.  If EPA were to consider the model to 
be predictive of absolute concentrations as GE claims, then the Biota Performance Standard 
would be effective far earlier than the 15 year period.  For example, in Reach 5A, the model 
predicts that the remedy will achieve the Biota Performance Standard approximately 8 years 
after completion of the remediation in Reach 5A.  Yet the Performance Standard is only 
triggered 15 years after completion, when the modeled concentration is approximately 0.6 
mg/kg, or 60 percent lower than the Performance Standard of 1.5 mg/kg.  Similarly, for Woods 
Pond, the projected fish tissue concentration is approximately 1.0 mg/kg 15 years after 
remediation, approximately one-third lower that the Standard.  Therefore, by applying the 
Biota Performance Standard in a given reach 15 years after remediation is completed, EPA 
accounts for uncertainties in remedy performance, including those associated with model 
predictions of performance.233   

EPA’s reliance on this modeling work to develop Performance Standards is supported 
by the Administrative Record, EPA guidance, and case law.234  EPA is best positioned to 
consider and evaluate scientific information in developing a remedy that is in the public 
interest, including reliance upon information and analysis developed through computer 
modeling work – especially when EPA has already considered, addressed and/or rejected GE’s 

                                                 
232 Namely, “to account for uncertainty in setting a compliance value given the variability in the flux verses flow 
values, a regression was fit to the flux vs. flow values and prediction intervals were calculated.”  Memorandum 
from Ed Garland, HDR to Scott Campbell, Performance Standard Flow-Based Annual Average PCB Flux 
Methodology, April 25, 2014. 
233 Because it is anticipated that the Biota Standard will be achieved in the short-term, EPA established the 
complimentary Long-Term Biota Standard to measure the remedy’s long-term success at achieving additional risk 
reduction and measuring progress towards long-term risk reduction goals in Massachusetts and Connecticut. 
Section II.B.1.b. (1)(b). footnote 3.       
234  E.g., Sierra Club v. US Forest Service, 878 F. Supp 1295, 1310 (D.S.D. 1993) (“as long as an agency reveals 
the data and assumptions upon which a computer model is based, allows and considers public comment on the use 
or results of the model, and ensures that the ultimate decision rests with the agency, not the computer model, then 
the agency use of a computer model to assist in decision-making is not arbitrary and capricious.”);  U.S. EPA 
OSRTI OSWER Directive 9200.1-96FS, Understanding the Use of Models in Predicting the Effectiveness of 
Proposed Remedial Actions at Superfund Sediment Sites (2009).    
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concerns regarding use of the model.  It is within EPA’s expertise to establish Performance 
Standards measuring the effectiveness of the remedy based upon information in the 
Administrative Record, including computer modeling. 

c.  The Performance Standards do not exceed EPA’s Consent Decree or 
statutory authority.   

GE claims that the PCB Downstream Transport and Biota Performance Standards 
exceed EPA’s Consent Decree and statutory authority because they (1) impose potential 
additional unspecified response action obligations; (2) constitute an allegedly impermissible 
contingent remedy; and (3) allegedly violate the covenants of the Decree.  None of these 
criticisms have merit as discussed below. 

It is undisputed that EPA has authority to issue Performance Standards, as it is intended 
that the Permit include Performance Standards.  CD ¶¶ 23, 24; Permit II.J.  And it is 
undisputed that there are consequences under the Decree for failure to achieve and maintain 
and achieve Performance Standards.  For example, in such cases, the Decree specifically 
provides for modification of the Rest of River SOW to include modified work to achieve and 
maintain Performance Standards, CD ¶ 39.a, or to seek additional response action if certain 
covenant reservation, or “reopener” conditions are met. CD ¶¶ 162, 163.  Thus, even though 
the Permit calls for EPA to set forth “the appropriate corrective measures necessary to meet 
the Performance Standards,” Permit II.J. (emphasis added), the controlling Consent Decree 
recognizes that it will not always be possible or appropriate to identify all corrective measures 
necessary to meet and maintain the Performance Standards at the time of the Intended Final 
Decision.  CD ¶39.a.  Indeed, the Decree specifically recognizes that there is no “warranty or 
representation of any kind” that compliance with the selected corrective measures will achieve 
Performance Standards.  CD ¶ 40.   

GE argues that certain provisions of the Decree and Permit imply that together they 
were “intended to provide GE with certainty and finality at the time of the Rest of River 
remedy selection.”  GE Comments at 61.  In fact, no provision of the Decree or Permit 
explicitly or implicitly provides the certainty and finality now demanded by GE.  Indeed, the 
Decree directly contradicts GE’s strained interpretation by explicitly providing for additional 
response actions to achieve and maintain Performance Standards:   

if EPA determines that modification to the work specified in the … the Rest of 
the River SOW, … is necessary to achieve and maintain the Performance 
Standards or to carry out and maintain the effectiveness of a particular Removal 
or Remedial Action, EPA may require that such modification [of the work] be 
incorporated in the … the Rest of the River SOW.   

 

CD ¶39.a (emphasis added).235   

                                                 
235  If there is any conflict between the Decree and Permit, the Decree controls.  The definition of the term 
“Consent Decree” provides that “in the event of conflict between this document and any appendix, this document 
shall control.”  CD definition of “Consent Decree.” 
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In claiming that these Performance Standards violate the Decree’s covenants, GE 
ignores the provisions of Paragraph 39.a.  GE SOP 26.  GE only points to the Decree’s 
provisions regarding reopener conditions or five year review, CD ¶¶ 43.c, 44, 46, 161-3, while 
ignoring the authority to require additional response actions to achieve and maintain 
Performance Standards set forth in Paragraph 39.a of the Decree.  As a result, GE is wrong to 
claim that a provision in the Intended Final Decision “that allows EPA to require GE to 
conduct additional response actions (not specified in the remedy decision) in the future without 
satisfying the reopener conditions would violate the Decree.”  GE SOP at 26.  That is exactly 
what Paragraph 39.a. allows.236  In short, these Performance Standards, like any other 
Performance Standard, are not a violation of the Decree’s covenants. 

GE also claims that no additional new or modified work can be required for the Rest of 
River because any such work would not have been subject to the “nine criteria analysis 
required”237 for other corrective measures at the time of the permit modification.  GE SOP 26, 
Comments at 61.  If this flawed interpretation of the Decree were correct, it would render 
Decree Paragraph 39.a and the Operation and Maintenance (O&M) provisions238 superfluous – 
neither modified work pursuant to Paragraph 39.a nor O&M work could ever be required 
because such work can never be subject to the allegedly relevant analysis -- it is unknowable at 
the time of remedy selection what modified work or O&M will be necessary to achieve and 
maintain Performance Standards.239  It is well settled that contractual terms should not be 
interpreted to render any provisions superfluous, and GE’s argument is incorrect.240  In 
addition, as discussed above at Section III.B, not all components of the remedy require the 
level of analysis demanded by GE.  In short, neither the Decree nor the Permit requires that all 
work required for the Rest of River Remedial Action be subject to a fixed analysis at the time 
the permit is issued.   

Finally, GE argues that any additional work required by an exceedance of a 
Performance Standard would constitute an allegedly impermissible “contingency remedy” that 
has not been fairly evaluated under the relevant criteria in breach of the Decree or law.  GE 

                                                 
236  GE also claims that these Performance Standards conflict with the Certification of Completion provisions of 
the Decree.  CD ¶ 88; Comments at 62.  However, these Performance Standards function like any other 
Performance Standard.  If at the time of completion of Remedial Action for the Rest of River, the Performance 
Standards have been attained and there is no violation of the Performance Standard, GE is entitled to a 
Certification of Completion.  The ongoing obligation of maintaining any Performance Standard is established 
through O&M following Certification of Completion. 
237 Note that while the “nine criteria” are significant to remedy selectionthe Decree and Permit provide that EPA 
may select the remedy based upon the CMS (which includes an evaluation of the alternatives under the nine 
criteria) and the information in the Administrative Record.  CD ¶ 22.p; Permit II. J..   
238 The Decree defines O&M to include “all activities required to maintain the effectiveness of the Remedial 
Action for the Rest of the River as required under an Operation and Maintenance Plan developed for the Rest of 
the River Remedial Action.”  CD ¶ 4.  For example the O&M program requires “other response actions necessary 
to achieve and maintain compliance with Performance Standards.”   Intended Final Decision II.C.  
239 Moreover, the question whether the “nine criteria analysis” applies during Paragraph 39.a. modification of 
work need not be resolved today.  This question should be resolved during dispute resolution under the Decree, if 
and when EPA ever determines that modification of the work is necessary under Decree Paragraph 39.a., and if 
and when GE disputes that determination. 
240 U.S. v. Melvin, 730 F. 3d 29, 37 (1st Cir. 2013)(contracts should be interpreted to give force to all provisions); 
Crowe v. Bolduc, 365 F. 3d 86, 97 (1st Cir. 2004)(“ . . . an inquiring court should, whenever possible, avoid an 
interpretation that renders a particular word, clause, or phrase meaningless or relegates it to the category of mere 
surplusage.”). 
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SOP at 27.  In arguing that the “contingent remedy” here is impermissible, GE relies upon an 
EPA guidance document relating to the selection of contingent remedies in CERCLA RODs, 
describing some of the situations in which it is permissible or acceptable to include contingent 
remedies in a ROD. 241  Indeed, the Decree itself contains several permissible conditional 
response action obligations.  For example, the Decree authorizes Performance Standards for a 
Conditional Solution,  including as may be identified for the Rest of River: for example, when 
a property owner declines a land use restriction offer from GE, then GE may need to undertake 
additional cleanup if the land use changes.  CD ¶ 34.  Similarly, in certain circumstances when 
the selected remedy fails to achieve and maintain Performance Standards, the Decree also 
obligates GE to undertake additional response actions to achieve and maintain those 
Performance Standards. CD ¶39.a.  Those additional response actions contribute to the 
effectiveness of the cleanup, but necessarily cannot be defined at the time of the remedy 
decision.  Likewise, in certain emergency situations, GE must “take all appropriate action to 
prevent, abate, or minimize” the release or threat of release.  CD ¶91.  Thus, the Decree 
contemplates that not all work, contingent or otherwise, required for the Rest of River, such as 
O&M, can or need be subject to a fixed analysis at the time of the Final Intended Decision.  
Thus, the requirement here to undertake additional work in response to failure to maintain and 
achieve Performance Standards is no different than failure to meet and achieve any other 
Performance Standard, and does not constitute an impermissible contingent remedy.    

In conclusion, GE simply does not like the fact that it may someday be required to 
undertake additional or modified work to achieve or maintain these Performance Standards 
according to the provisions of the Decree.  None of these requirements are unusual or outside 
the bounds of EPA’s contractual or statutory authority.  EPA must choose a remedy that is in 
the public interest and that protects human health and the environment, even if there is some 
uncertainty in the process.  

2. Requirements Regarding Legally Permissible Future Projects or Work in 
Sediment and Banks 

Requirement: In the event that a third party plans to conduct any Legally Permissible 
Future Project or Work242 that requires handling or disturbance of sediments or riverbank soils 
with PCB concentrations greater than 1 mg/kg in certain stretches of the River, GE must 
conduct response actions, including material handling and off-site disposal, engineering 
controls, etc., to maintain Performance Standards, and/or the effectiveness of the remedy, and 
to be protective of such project or work. 

GE Position: GE objects to the Performance Standards and corrective measure 
requirements regarding Legally Permissible Future Projects or Work on the grounds that these 
provisions allegedly exceed EPA’s Consent Decree and statutory authority for three reasons: 
(1) the provisions allegedly constitute an open-ended impermissible contingent remedy that has 
allegedly been inadequately evaluated under the relevant criteria; (2) the provisions are 
allegedly an impermissible end-run around the statutory and Decree re-opener provisions; and 

                                                 
241 EPA, EPA 540-R-98-031, A Guide to Preparing Superfund Proposed Plans, Records of Decision, and Other 
Remedy Selection Decision Documents (1999) at 8-3. 
242 This term is defined to include “construction and repair of structures; utility work; flood management 
activities; road and infrastructure projects; dam removal, maintenance, repair, upgrades, and enhancement 
activities; and activities such as the installation of canoe/boat launches and docks.” Intended Final Decision, 
Definitions, at page 4.. 
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(3) the provisions allegedly unlawfully deprive GE of defenses to hypothetical 3rd party 
actions. 

EPA Position: The Performance Standard and corrective measures regarding Legally 
Permissible Future Project or Work are well within Consent Decree and statutory authority.  
Given the amount of PCB contamination remaining following remediation, these provisions 
are essential to maintaining the effectiveness of the cleanup as conditions or uses change.  Each 
of GE’s arguments is rebutted below. 

(1) The provisions are not an impermissible open-ended contingent remedy 
selected without adequate evaluation under the relevant criteria. 

The record refutes each of the issues embedded in GE’s claim that these provisions 
constitute an open-ended impermissible contingent remedy selected without adequate analysis. 
By this objection, GE seeks an unreasonable level of certainty that is inconsistent with other 
provisions of the Decree, and with the realities of dealing with PCB contamination.  The 
requirement for GE to undertake work necessary to be protective of a Legally Permissible 
Future Project or Work is analogous to the previously approved Performance Standards for 
Conditional Solutions for the Rest of River and the right to identify similar Conditional 
Solutions for the Rest of River.  CD ¶ 34, and ¶ 34(d)(iii).  As set forth in Decree Paragraph 34, 
Performance Standards for Conditional Solutions require GE to use best efforts to obtain 
institutional controls in the form of Environmental Restriction and Easements (“EREs”) for 
certain properties.  If GE is unsuccessful in obtaining EREs, GE must then undertake a clean 
up to be protective of the current use, including, in certain circumstances, undertaking further 
response actions to be protective of future projects or work.  CD ¶ 34(d)(iii). 243 The Decree 
authorizes EPA to select similar Performance Standards for Conditional Solutions for the Rest 
of River.  Id. 

Not only are the Performance Standards for Legally Permissible Future Projects or 
Work not impermissibly “open-ended,” these requirements serve as a limit on the scope of 
required corrective action. GE is required only to undertake response actions to achieve and 
maintain the Performance Standard for Legally Permissible Future Projects and Work. These 
requirements are also in keeping with the additional work required to achieve and maintain any 
Performance Standard as set forth in Decree Paragraph 39.a and are consistent with the 
requirement to undertake Operation and Maintenance, including “other response actions 
necessary to achieve and maintain compliance with Performance Standards.” Intended Final 
Decision II. C. GE is unreasonably demanding more certainty in the process of addressing the 

                                                 
243 These Performance Standards include the requirement to undertake additional response actions in the event of 
implementation of projects, or certain changes in the legally permissible future uses related to certain properties, 
including “for any activities that would involve any off-property disposition of soils or excavation of soils, 
response actions to ensure the proper excavation, management and disposition of such soils and the protection of 
workers and other individuals during such excavation activities, in accordance with applicable laws and 
regulations.” CD ¶ 34.d (ii)(C). And these Performance Standards include all the Performance Standards for a 
Conditional Solution “that may be identified as Performance Standards for a Conditional Solution in the Rest of 
River SOW” including response actions related to implementation of future projects or changes in use. CD ¶ 34 
(emphasis added). Accordingly, the Decree authorizes EPA to identify Performance Standards for Conditional 
Solutions in the revised Permit for the Rest of River, and the Performance Standards identified in the Intended 
Final Decision regarding conditional solutions for legally permissible future work or projects are within the 
authority of the Decree. Id. 
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hundreds of acres of contaminated River and floodplain. This is especially true when GE is not 
being required to remove all the PCB contamination, or even impose EREs for riverbed and 
banks – GE is simply tasked with managing its residual contamination during Legally 
Permissible Future Projects or Work in a way that is protective of human health and the 
environment and meets Performance Standards, thus reducing costs to GE.  

GE also objects that EPA has allegedly not adequately analyzed alternative corrective 
measures under the nine criteria for Performance Standards and other requirements related to 
Legally Permissible Future Projects or Work. This is not true. EPA guidance documents on 
selecting either RCRA or CERCLA remedies only require “appropriate” analysis of the 
remedy under the relevant criteria, and recognize that the ultimate weight given to the factors, 
and how they will be balanced, depends on the risks posed by the facility “and the professional 
judgment of the decision-makers.”244 

Nothing in the Decree requires EPA to undertake a more rigorous analysis of any 
particular factor than is required by regulation or guidance.  As is the case with many of GE’s 
objections, EPA—not GE—is in the best position to judge the appropriate level of analysis for 
selecting a remedy for the Rest of River that is in the public interest and protective of human 
health and the environment. 

Here EPA considered the relevant information in the record including information 
regarding EREs, Conditional Solutions, Intuitional Controls, and PCB contamination in the 
Rest of River.  For example, GE’s analysis included a cost estimate for “Institutional Controls 
and EREs.”245 EPA considered these alternatives and the alternative of requiring a full cleanup 
of all third party property, or requiring ERE’s on all property with residual contamination. In 
the end, EPA proposed an alternative that is less expensive than requiring complete removal of 
all PCBs, or even imposing EREs on the properties at issue here. Given the potential health 
risks posed by the PCB contamination that will remain after remediation, EPA rightly 
determined that the remedy should contain certain restrictions to such exposure. EPA 
concluded that it had sufficient information upon which to make a proposal according to the 
relevant criteria and information in the Administrative Record, and it is unreasonable for GE to 
argue that it is in a better position than EPA to determine whether further analysis is necessary.  

GE’s objection that these provisions constitute an impermissible “contingent remedy” 
is also wrong for the same reasons discussed above at Section III.B.1.. In addition, the 
conditional framework for Legally Permissible Future Project or Work is authorized by, or is 
analogous to, the Performance Standards for Conditional Solutions endorsed under similar 
circumstances in GE’s Revised CMS,246 and the Decree. CD ¶¶34-38.  

Although GE argues that the conditional solutions for Legally Permissible Future 
Project or Work selected in the Intended Final Decision are not specifically endorsed by the 
Conditional Solution provisions of the Decree, CD ¶ 34, these provisions are nonetheless 

                                                 
244 55 Fed.Reg. No. 145, 36824-5 (July 27, 1990)(“ The exact emphasis placed on these decision factors, and how 
they will be balanced by EPA in selecting the most appropriate remedy for a facility, will necessarily depend on 
the types of risks posed by the facility, and the professional judgment of the decision-makers.”). 
245 The cost estimate was submitted by GE under a claim of confidential business information, as part of the 
supporting material for the Revised CMS.  EPA is handling the information in accordance with CBI claims.  
246 See GE’s Revised CMS 4-29 to 4-30, endorsing the use of Conditional Solutions at certain floodplain 
properties where EREs are not obtainable. 
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within the broader authority of the Decree authorizing EPA to select a remedy to be protective 
of human health and the environment. To address residual levels of PCB contamination within 
portions of the floodplain, conditional solutions, such as the Performance Standards for Legally 
Permissible Future Projects or Work, are an acceptable alternative to requiring complete and 
costly cleanup of all contamination on all properties, or even the imposition of EREs on all 
such property. Source and risk control objectives are being met through protective measures to 
respond to residual contamination. For example, in lieu of total cleanup, to address residual 
contamination, the MCP establishes an analogous “Temporary Solution,” that requires 
inspection protocols for residual contamination and precludes certain changes in use. 40 MCP 
40.1000. These MCP Temporary Solutions have been implemented by GE in certain portions 
of Pittsfield.247 In short, the Performance Standards for Legally Permissible Future Project or 
Work are not an impermissible open-ended contingent remedy selected without adequate 
analysis. 

(2) – (3) The provisions are lawful and consistent with  the reopener provisions. 

GE also claims that the Performance Standards and related requirements regarding a 
Legally Permissible Future Project or Work violate the reopener provisions of the Decree, 
because certain “additional” future work may be required to be protective of the Legally 
Permissible Future Project or Work. However, the work is not “additional” within the meaning 
of the reopener provisions, because the Intended Final Decision provides that GE shall 
undertake such work. Just as none of the Performance Standards and related requirements in 
the Decree and SOW for Conditional Solutions, CD ¶ 34, trigger the reopener provisions, 
neither do the Performance Standards regarding a Legally Permissible Future Project and Work 
for the Rest of the River. In either case, the work at issue is necessary to achieve and maintain 
the Performance Standards as set forth in the Decree, SOW, and/or Intended Final Decision.  
GE’s obligations are simply part of the remedy and not “additional” work. These future work 
provisions are a rational response to PCB contamination in the River short of requiring massive 
investigation on all potentially contaminated property, EREs, and/or complete clean-up. 

Third, GE contends the requirements are “unlawful” because they deprive GE of certain 
defenses in a hypothetical third party suit against GE for the same relief. If GE’s argument 
were correct, EPA could never settle disputes involving contamination of third party property, 
yet such settlements are a common EPA practice, including in this case. Here, GE agreed to 
cleanup certain third party properties, and waived certain defenses that GE might have had 
against third parties suing GE for the same relief. For example, the Conditional Solution 
provisions of the Decree provide that GE will undertake cleanup work on certain third party 
property including if such third party undertakes a Legally Permissible Future Project or Work. 
CD ¶ 34(d).248 GE now claims such requirements are “unlawful.” Id.249 But in resolving the 

                                                 
247 See, for example, GE’s seventh annual inspection report of certain Temporary Solution properties at the Dalton 
Avenue Site, Pittsfield, Mass. 
248 To quote GE, these requirements “make GE entirely responsible to perform, at its sole cost, the response 
actions associated with whatever project or work the property owner or project proponent selects, regardless of its 
scope of costs and without the need for the owner or proponent to consider the necessity of the costs, their 
consistency with the NCP or the Massachusetts Contingency Plan (MCP), and whether there are more reasonable 
and cost-effective alternatives that would involve less PCB handling or impacts.” GE SOP at 29. 
249 In making this argument GE relies upon the inapposite case, Kelley v. EPA, F.3d . Kelley involved comment on 
EPA rule-making not interpretation of a public interest Consent Decree. 
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United States’ claims, GE agreed to these terms. CD ¶34. GE also agreed that EPA could 
identify such terms for the Rest of River, as the alternative could require EREs or complete 
cleanup on all these properties at far greater expense. Id. This is not unlawful, but inherent in 
the settlement of the United States’ claims requiring cleanup of GE’s contamination on third 
party property.  

In sum, EPA considered the alternative of selecting a remedy for the Rest of the River 
to require GE to immediately clean up all the PCBs on all third party property, or even impose 
EREs on riverbank and riverbed. Instead EPA chose a more limited response, which simply 
required GE to properly manage and handle PCB material if there is a Legally Permissible 
Future Project or Work on certain third party property with PCB contamination above 1 mg/kg. 
Shifting the responsibility and costs of managing and disposing of GE’s PCBs to innocent 
landowners or to the United States would not be in the public interest, and would be contrary to 
the bargain struck by the Parties years ago.  

3. Requirements Regarding Future Floodplain Activities and Uses  
Requirement: For properties within designated Exposure Areas (EAs) that do not meet 

the residential Performance Standard (2 mg/kg at surface and at depth), GE must: (i) record 
Grants of Environmental Restrictions and Easements (EREs) on GE properties and Notice 
EREs on Commonwealth properties; (ii) offer compensation for EREs on all other properties; 
and (iii) for properties where the owner declines an ERE, implement Conditional Solutions 
under which GE must undertake any response actions for any Legally Permissible Future 
Project or Work at the property (including material handling and off-site disposal, engineering 
controls, etc.) and any response actions for any change in use to a Legally Permissible Future 
Use to meet certain specified Performance Standards for future floodplain uses For any other 
floodplain properties in Massachusetts and Connecticut in Reaches 5 through 16 where 
sampling data indicate that PCB concentrations exceed 1 mg/kg in the floodplain portion, GE 
must conduct response actions for any Legally Permissible Future Project or Work (including 
material handling and off-site disposal, engineering controls, etc.) and  response actions for any 
change in use to a Legally Permissible Future Use to meet the specified Performance Standards 
for future floodplain uses . 

GE Position: GE objects to the Performance Standards and corrective measure 
requirements regarding future floodplain activities and uses on the grounds that the Standards 
and requirements are overbroad and conflict with EPA guidance. In particular, GE alleges that 
EPA guidance requires a change in use to be reasonably anticipated before requiring GE to 
record or seek EREs or implement Conditional Solutions. GE also objects to the requirements 
related to any Legally Permissible Future Project or Work that requires proper management 
and disposal of PCBs above 1 mg/kg but below 2 mg/kg on the grounds that this requirement is 
allegedly inconsistent with imposing a general residential clean-up standard of 2 mg/kg. 

EPA Position: The Standards and requirements are consistent with the law, the NCP, 
the Decree, EPA guidance, and sound remedy selection decision-making. In the face of 
residual potential PCB contamination within certain areas of the floodplains, EPA could have 
chosen to require GE to sample and clean up all such property to residential standards, which 
would have been the most protective, and most costly, remedy. Instead, EPA has proposed a 
cleanup to be protective of current uses while only requiring GE to manage potential residual 
PCB contamination through a combination of more limited obligations, including: notification 
to land owners of residual contamination; responsibility for addressing PCB contaminated 
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material in certain exposure areas through EREs and Conditional Solutions; responsibility for 
addressing PCB contaminated material in portions of Reaches 5-16 through sampling and, if 
necessary based upon sampling results, additional response actions to be protective of legally 
permissible future uses and activities. The following addresses GE’s comments regarding (a) 
EREs/Conditional Solutions, and (b) Legally Permissible Future Project or Work and/or 
Changes in Use. 

a. EREs/Conditional Solutions 

GE claims the obligation to seek EREs (or alternatively Conditional Solutions) on 
properties with no reasonably anticipated change in use is arbitrary and capricious and 
inconsistent with EPA guidance. Contrary to GE’s claims, however, the EPA guidance cited by 
GE explicitly recognize that institutional controls are required to be protective of even 
unanticipated changes in future use.250   explains that, if residual contamination remains on 
site, “institutional controls will generally have to be included in the alternative to prevent an 
unanticipated change in land use that could result in unacceptable exposures to residual 
contamination, or, at a minimum, alert future users to the residual risks and monitor for any 
changes in use.” Id. at 9 (emphasis added).251  This is all the more true because institutional 
controls serve multiple purposes including prevention of changes of use (even if 
unanticipated), notice of contamination, and/or safe handling instructions for contaminated soil 
during future excavations onsite. For instance, even on properties where there may be no 
reasonably anticipated change in use, notice and safe soil handling instructions are appropriate 
to be protective of utility work, or in the case of Audubon property, trail maintenance or 
development.  Indeed, GE agreed to such institutional control provisions in the model ERE 

                                                 
250 Land Use in the CERCLA Remedy Selection Process, OSWER Directive 9355.7-04. 
251 Most recently, EPA guidance established that “if any cleanup alternative being evaluated leaves residual 
contamination in place, ICs should be considered to ensure that unacceptable risk from residual contamination 
does not occur.” Institutional Control s:  A Guide to Planning, Implementing, Maintaining, and Enforcing 
Institutional Controls at Contaminated Sites,  December, 2012. Indeed, unless all contamination is removed, 
Institutional Controls are a “typical” component of a remedy. Remedy Selection guide (EPA, 1995) at 13 
(“Institutional controls typically will be used in conjunction with engineering controls when the remedy results in 
long-term waste management onsite.”). And to the extent the guidance documents discuss institutional controls in 
the context of consideration of reasonably anticipated land use, such consideration of reasonably anticipated land 
use does not limit the scope of appropriate institutional controls. Considering Reasonably Anticipated Future 
Land Uses and Reducing Barriers to Reuse at EPA-Lead Superfund Remedial Sites (EPA, 2010) at 11 (“Regions 
should take into account reasonably anticipated future land uses when selecting ICs and drafting the specific IC 
requirements and evaluating which instruments may be best to achieve the IC objectives.”). If hazardous 
substances remain on site, institutional control objectives should be established to be protective of human health 
and the environment regardless of whether a change in use is reasonably anticipated, or not.  
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attached to the Decree.252  CD Appendix O.  These kinds of protections are just as appropriate 
for third party owned property or state-owned property in the Rest of River.253  

If EREs cannot be obtained following best efforts, implementation of Conditional 
Solutions is appropriate for all the foregoing reasons, regardless of whether the change in use is 
reasonably anticipated.254 Whether a change in use is reasonably anticipated or not, is no 
reason to shift responsibility away from GE for addressing its residual contamination to third 
parties or the United States. Further, GE is not being asked to address all its residual 
contamination on all property at this time, only if the property owner declines an ERE after 
best efforts, and upon the occurrence of a Legally Permissible Change in Use or Future Project 
or Work to protect human health and the environment.  

b. Legally Permissible Future Project or Work and/or Changes in Use 

GE argues that requiring any additional response action for properties with PCB levels 
below the residential cleanup standard of 2 mg/kg is allegedly inconsistent with the Decree. GE 
SOP at 32. Contrary to GE’s implication, however, EPA has not set an unqualified universal 
standard of 2 mg/kg as protective throughout the entire Rest of River, including floodplains, 
with limited or no sampling history. The residential standard rests upon the requirements for 
adequate sampling and characterization of the property followed by response action to achieve 
the standard.  

The properties at issue in the Rest of River cited by GE (Permit Section II.B.6.c. -- 
portions of the floodplains in Reaches 5-16), however, have not been sampled or have limited 
sampling and are not subject to any initial cleanup or response action measures as part of the 

                                                 
252 GE assumes that if land is cleaned up to a standard that is generally protective of that current use, such as 
commercial, or industrial, then no further action is required at the property to address any residual contamination 
even if there is future excavation of contaminated material. This is wrong. For example, even if a property may be 
generally safe for commercial use, the level of PCBs remaining would still pose an unacceptable risk if the 
property use changed to a scenario with more potential PCB exposure, such as to a recreational or residential use, 
or if the property owner decided to excavate or otherwise handle any of the remaining PCB contamination. 
Accordingly, the levels of remaining PCBs make it essential that excavation and handling of PCB contaminated 
material requires additional response actions to remain protective of human health and the environment.  
253 GE claims there is no need to provide such protections on state-owned property where there is no reasonably 
anticipated change in use. GE SOP 32. But the Notice ERE provides notice of residual contamination and/or 
instruction for handling residual contamination. These requirements remain relevant for any potential change in 
use (even if unlikely) and whether the property is owned by a third party or the Commonwealth. 
254 GE also argues that Conditional Solutions are not Institutional Controls because Institutional Controls cannot 
include affirmative obligations. GE SOP at 32, n. 36. However, GE previously agreed that the model ERE, an 
Institutional Control that is attached as an Appendix to the Decree, imposes affirmative obligations regarding 
contaminated soil management and handling. CD, Appendix O. Similarly, EPA Institutional Control Guidance, 
December 2012 provides that EREs may “require the performance of specific activities.” Id. at 4. Nevertheless, 
this issue need not be resolved here. The only relevant question is whether EPA properly selected conditional 
solutions as components of the Intended Final Decision. As noted above, this selection was a well-chosen 
alternative to requiring GE to cleanup all its contamination on all property. Instead, GE need only implement 
certain response actions in the event of certain Legally Permissible Changes in Use or Project or Work on 
contaminated property.   
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remedy.255  In other words the extent of contamination is unknown or uncertain. In such areas, 
EPA has determined that additional sampling must be undertaken in certain circumstances to 
determine if additional response actions is such area are necessary to be protective of human 
health and the environment. Moreover, GE is not required to conduct any sampling in such 
areas unless: (1) there is a Legally Permissible Change in Use or Future Project or Work, and 
(2) there is sampling data showing PCB levels are above 1 mg/kg. Only if the sampling 
establishes levels above 1 mg/kg, must GE undertake response actions to be protective of any 
Legally Permissible Future Project or Work, for example, ensuring the proper excavation, 
management, and off-site disposal of such sediment or soil.256  Similarly, only if additional 
sampling establishes levels above 2 mg/kg (or above the applicable Performance Standards in 
Tables 3 and 4) must GE undertake response actions to be protective of any change in a 
Legally Permissible Future Use.  Accordingly, EPA determined that the risk of unknown PCB 
levels, including potentially high PCB levels, requires that certain properties with any Legally 
Permissible Future Project or Work or change in Use be subject to additional sampling and, if 
necessary, additional response action. The Intended Final Decision is not inconsistent with the 
Decree in treatment of property with no or limited history of PCB sampling or other response 
action measures, because there are no such areas outside of Rest of River under the Decree.  
The alternative would require GE to extensively sample all the Rest of River properties at issue 
to confirm that such properties are safe for all future uses and activities.  Such an alternative 
would have been far more expensive than the Intended Final Decision.  

The remainder of the objections to the requirements here are the same as GE’s 
objections to the requirements for Performance Standards and Corrective Measures regarding 
Legally Permissible Future Projects or Work. For the same reasons as stated above, these 
requirements here are an appropriate remedy for addressing GE’s contamination.  

4. Inspection, Monitoring, Maintenance at Non-GE-Owned Dams 
Requirement:  In the Intended Final Decision, EPA includes requirements to ensure that 

future PCB releases from dams are minimized, including that GE “shall minimize PCB 
releases related to dams and Impoundments by inspecting, monitoring and maintaining such 
dams and Impoundments, and operating the Woods Pond and Rising Pond Dams,” and that 
such activities shall include: maintaining the integrity of the dam to contain contaminated 
sediments, and conducting materials handling and off-site disposal, and engineering 
controls.257 

GE Position:  GE asserts that EPA’s requirements would impose obligations on GE that 
are the responsibility of dam owners under federal and state law.  Specifically, GE argues: (1) 
that this requirement would interfere with existing federal and state dam regulatory programs, 
by creating conflicts between GE and the dam owner on repairs and upgrades; (2) that EPA 
does not have authority to impose obligations or liabilities on GE that go beyond what is 

                                                 
255 To the extent that the Intended Final Decision is not clear on this point, it can be modified to clarify that the 
obligation to address a Legally Permissible Change in Use or Future Project or Work at properties with PCBs 
contamination less than 2 mg/kg in these reaches will no longer apply if such properties are remediated to 
residential standards.  Similarly, EPA can clarify in Sections 6.b.1.b  that for properties in EAs that are remediated 
to residential standards, then GE does not need to seek EREs or implement a CS 
256 After all, disposing of PCBs above 1 mg/kg in Massachusetts is subject to regulation. 310 CMR 40.0000.   
257 Intended Final Decision, at II.B.2.j.(1)(a), and II.B.2.j.(2)(b).  The description in this Statement of Position of 
the Intended Final Decision requirements is general; for specific details, see the Intended Final Decision. 
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necessary to protect human health and the environment from GE’s PCB releases, such as 
potential liability as the “operator” of the dams; and (3) that EPA’s proposal is in conflict with 
the Decree requirement that EPA evaluate this requirement under the remedy selection criteria 
in the Permit. 

EPA Position: As an initial point, there is no absolute requirement for GE to perform 
inspection, monitoring and maintenance requirements on dams they do not own.  GE can elect, 
as part of the Performance Standards for the Reach 7 Impoundments, to remove the PCBs 
impounded behind the dams, thus eliminating the inspection, monitoring and maintenance 
requirements.258  However, depending on the approaches that GE recommends in its remedy 
design proposals, if risks remain under GE’s approach, then the inspection, monitoring and 
maintenance requirements in the Intended Final Decision represent a rational approach to 
ensuring protectiveness.   

Further, to address GE’s specific arguments, first, there is no interference or conflict 
with existing requirements on dam owners.  GE’s responsibilities under the Intended Final 
Decision are in connection with minimizing releases of the PCBs that are located behind the 
dams.259  The requirements of the Intended Final Decision are not meant to relieve the dam 
owner of its statutory obligations.  If GE believes that the dam owner is currently performing 
inspections of the dam in a frequency and a manner that will ensure minimization of releases of 
PCBs located behind the dam, and GE receives approval from EPA that the activities by the 
dam owner are protective to minimize releases of PCBs located behind the dams, GE does not 
have to perform duplicative inspection, maintenance and monitoring activities at that dam. 260  
Beyond that, based on EPA’s review of GE’s Statement of Position, EPA would be willing to 
clarify in the Final Permit decision that if GE uses best efforts to fulfill these obligations but 
cannot fulfill them without a conflict occurring, GE may submit to EPA for review and 
approval a plan that includes, without limitation, any proposed actions GE will take to 
remediate the PCB contamination behind the dams, any further actions to be taken to obtain 
agreement from the dam owner, and whether the Engineered Caps will maintain effectiveness 
without GE having fulfilled its obligations regarding dam inspection, monitoring and 
maintenance.   

If however, the activities performed by the dam owner are not sufficient to minimize 
releases of PCBs behind the dams, GE has the responsibility in the proposed remedy to ensure 
that the release of PCBs is minimized.   In fact, GE’s own experience at Rest of River is 

                                                 
258 Intended Final Decision, at II.B.2.f.(1)(d). 
259 In Reaches 5-9, there are six dams which currently have impoundments that contain GE’s PCBs at 
unacceptable levels:  Woods Pond Dam in Reach 6, the Columbia Mill Dam, Eagle Mill Dam, Willow Mill Dam 
and Glendale Dam in Reach 7, and Rising Pond Dam in Reach 8.  GE currently owns the Woods Pond Dam and 
Rising Pond Dam, and only two other dams are currently in active use (Willow Mill and Glendale). Presently in 
Reach 7, the Eagle Mill dam is already partially breached and the owner of the Columbia Mill Dam vacated the 
dam/mill complex and is no longer operates the dam.   
260 See Intended Final Decision, II.B.2.j.(2)(b):  Permittee may seek EPA approval for another party to implement 
some or all of the Permittee’s inspection, monitoring and maintenance activities. 
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inconsistent with its arguments.  GE took ownership of Rising Pond Dam in 2008.261  
However, even as far back as 1989, GE had performed an inspection of Rising Pond Dam.262 

Moreover, as to GE’s second argument, these requirements are clearly necessary to 
protect human health and the environment, and EPA is not exposing GE to further liability as 
an operator.   First, EPA’s concern toward minimizing releases of PCBs from dams is not 
theoretical, but based in recent history on this same stretch of the Housatonic.   In 1992, 
releases of contaminated sediment occurred when water behind the Rising Pond Dam was 
released to facilitate repairs to the dam.  According to the Connecticut Department of 
Environmental Protection’s Bureau of Water Management, no apparent measures were 
employed to contain PCB contaminated sediment in Rising Pond during this work.263  
Following the dam repair, benthic and fish tissue samples collected and analyzed for PCBs 
downstream of Rising Pond showed an increase in PCB concentrations.264  Additionally, per 
Connecticut DEP, GE informed CT DEP that March 1993 data collected at a downstream 
location during high flow events in April, May and June 1992 exhibited atypically high PCB 
levels.265   

Ensuring the effectiveness of the dams at minimizing PCB releases is also important to 
the protectiveness of the Engineered Cap called for in the proposed remedy.  Were there to be a 
significant dam opening or failure, the Engineered Cap would also fail to be effective in 
isolating the PCBs.  It is not logical to construct Engineered Caps behind a dam and then not 
ensure that the dams are properly inspected, monitored and maintained.   

If EPA had chosen to require GE to remediate all PCBs behind the dams, then the 
emphasis on protecting Engineered Caps, would not be as important.  Moreover, GE has the 
flexibility in the Intended Final Decision to propose to excavate more sediment as a way of 
eliminating the need for an Engineered Cap behind a dam.   If GE does not choose that 
approach, GE must take other actions like a Cap to keep remedy protective. 

As to “operator” liability, initially, EPA points out that the Intended Final Decision 
allows GE to reach agreements with each dam owner on responsibilities, and that GE may seek 
EPA approval for another party to implement some or all of GE’s activities.   Furthermore, GE 
has already agreed that it will not contend that PCB contamination in the Rest of River did not 
migrate from the GE facility.266  Furthermore, in past actions by EPA under CERCLA for 
River cleanup, EPA determined that GE is a liable party for PCB contamination in the River 
under CERCLA.267 GE does not subject itself to additional liability by performing the 

                                                 
261 Berkshire Eagle, “GE buys former Fox River dam”, Sunday July 13, 2008. 
262 April 12, 1989, memorandum from Harza Engineering Company to GE, re: Rising Pond Dam, Assessment of 
Planned Breaching of Dam; June 12, 2006.  
263 Connecticut Bureau of Water Management Interdepartmental Message from Charles Fredette (Supervising 
Sanitary Engineer) to Michael Harder (Director) Regarding Summary of 1992 CT DEP Housatonic PCB 
Monitoring Re: Rising Dam, Great Barrington, MA.  May 18, 1993.  (“Fredette Memorandum”). 
264 Connecticut Post, “Higher level of PCBs in Housatonic feared”, May 23, 1993. 
265 Fredette Memorandum. 
266Decree Appendix G, Reissued RCRA Permit, at Section I.P (Interpretation of Migration from GE Facility).  
267  E.g., June 3, 1998, EPA, Second Unilateral Administrative Order for Removal Action, CERCLA Docket No. 
I-98-1040, Paragraph 9. 
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necessary actions needed to minimize PCB releases from behind the dams.  In fact, by 
performing the actions, GE is minimizing its liability for future releases. 

Regarding GE’s argument that EPA should have evaluated these requirements 
separately under the remedy selection criteria, the record is clear that EPA has fulfilled its 
responsibility to perform a thorough evaluation of multiple alternative remedies pursuant to the 
nine Permit criteria.  At the same time, EPA is not required to perform that same level of 
evaluation on each element within an alternative.  For example, to address the risks posed by 
PCBs behind the Reach 7 Impoundments, EPA evaluated a number of remedial options, 
including an alternative to remove all PCBs at levels posing unacceptable risks.  Instead of 
requiring such a full-scale removal, EPA has proposed to reduce the risks with an alternative 
that excavates some PCBs and reduces exposure to the remaining PCBs through use of an 
Engineered Cap behind the Impoundments.  However, as with other remedy components that 
seek to isolate or reduce exposure to PCBs, the approach must also include long-term 
monitoring/maintenance elements to ensure the proposed approach remains protective.  Each 
of these elements within a proposed alternative is not required to undergo the same level of 
evaluation.  In that respect, these obligations are more similar to the requirements for 
inspection, monitoring and maintenance in Section II.B.4, as well as the Operation and 
Maintenance requirements at Section II.C of the Intended Final Permit.   

In summary, as demonstrated above, GE’s arguments are without merit.  However, in 
the interest of resolving this dispute based on GE’s Statement of Position, EPA is willing to 
modify this provision  as follows:  (1) clarify in the Final Permit decision that if GE uses best 
efforts to fulfill these obligations but cannot fulfill them without a conflict occurring, GE may 
submit to EPA for review and approval a plan that includes, without limitation, any proposed 
actions GE will take to remediate the PCB contamination behind the dams, any further actions 
to be taken to obtain agreement from the dam owner, and whether the Engineered Caps will 
maintain effectiveness without GE having fulfilled its obligations regarding dam inspection, 
monitoring and maintenance;  (2) place these requirements in the Final Permit decision within 
the Reach 7 provisions of Section II.B.2.f, the Inspection, Monitoring and Maintenance 
provisions  at  Section II.B.4, and/or the Operation and Maintenance provisions at Section II.C; 
and (3) revise the responsibilities in the Final Permit decision to be that GE will ensure 
performance of inspection, monitoring and maintenance instead of performing inspection, 
monitoring and maintenance. 

5. GE Responsibilities Regarding Catastrophic Failure or Material Breach of 
a Dam 

Requirement:  If there is a catastrophic failure or breach of a dam causing a materially 
greater than normal release of PCBs, GE must propose a response to maintain the Performance 
Standards or to maintain the effectiveness of the remedy Upon EPA approval of such plan, GE 
is to implement the plan.268  

GE Argument:  GE  objects as follows: (1) for non-GE dams, repair or removal of a 
dam is the responsibility of the dam owner, not GE; (2) the requirements for GE to conduct 
response actions have not been evaluated under remedy selection criteria and thus conflict with 
the Decree, and that such actions “constitute a contingent remedy under EPA guidance”; and 

                                                 
268 Intended Final Decision, II.B.2.j.(2)(b) 
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(3) these future contingent requirements conflict with the CD covenants, which allow EPA to 
require such additional response actions only if EPA determines that there is new information 
or conditions  indicating that the remedy is no longer protective. 

EPA Position:  As stated above, PCBs from GE’s facility have contaminated the River 
sediments, bank soils, floodplain, and biota for many miles, including in impoundments behind 
the dams in Rest of River, including into Connecticut.  The Intended Final Decision allows for 
PCB contamination to remain behind the Rest of River dams at a significant cost savings to 
GE.  That residual PCB contamination could still pose an unacceptable risk if a breach or 
failure of a dam occurs.  That being the case, in conjunction with preventative requirements,269 
if a dam fails or has a material breach, GE must propose and implement a protective response. 

First, regulatory requirements on dam owners do not prohibit GE from taking action to 
address GE’s PCBs migrating downstream from a failed or breached dam.  Given the large 
concentrations of residual PCBs behind the dams, it is very reasonable to expect that if a dam 
that was holding back GE’s PCBs becomes compromised, GE should be held responsible for 
ensuring that the Performance Standards, and the effectiveness of the cleanup, are maintained.   
As for GE’s specific objection about not being required to repair or remove a dam, EPA is not 
mandating in this proposed remedy the specific actions that would be most appropriate; what is 
most appropriate depends on the circumstances.  Instead, EPA is requiring GE to submit a 
plan, and upon approval by EPA, to implement that plan.  If at that point GE disagrees with 
EPA’s response to its submittal, GE may avail itself of the Decree’s Dispute Resolution 
provisions.  Also, if GE does not want the uncertainty of long-term maintenance, EPA included 
in the Performance Standards for the Reach 7 Impoundments the option for GE to remove 
sufficient PCBs sequestered behind the dams to avoid that responsibility.270 

Second, as to specifying and evaluating the response activities in the Permit, GE is 
seeking unreasonable and infeasible specificity.  The specific actions required after a release of 
GE’s PCBs have not been identified, and will necessarily depend on the circumstances of the 
PCB contamination, the plan submitted by GE, and the EPA response.  EPA guidance for 
RCRA or CERCLA remedies only require “appropriate” analysis of the remedy under the 
relevant criteria, which EPA has performed very thoroughly for Rest of River.  It cannot be 
considered “appropriate” to force EPA and GE to identify now the specific activities that may 
or may not take needed in response to a future dam failure.  Moreover, it is consistent with the 
Decree and Permit for the response to an unplanned event during remedial action or O&M to 
be unknown at the time of Permit issuance.  As discussed in Section III.B.1 above, the Decree 
includes several response action obligations that are not appropriate to define at Permit 
issuance, but which are important for maintaining Performance Standards and the effectiveness 
of the remedy.   In many respects, this requirement for the dams is similar to the obligation to 
maintain an Engineered Cap or the obligation to maintain the cap of a landfill.271 

                                                 
269 EPA Statement of Position, Section III.B.4.. 
270 Intended Final Decision, II.B.2.f(1)(d). 
271 Under the Decree, GE is responsible for long-term maintenance of the caps for the On-Plant Consolidation 
Areas established at the former GE Plant Area. Decree ¶ 15. 
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That being said, EPA has bounded the potential responses by GE by making clear in the 
Intended Final Decision that GE’s responsibilities for dam failure are limited to responses to 
maintain Performance Standards or remedy effectiveness.   

Further, the fact that it is virtually impossible to foresee the specifics of each and any 
such occurrence years prior to the event does not constitute a “contingency remedy”.  As is 
discussed above in Section III.C.1,c. regarding the Downstream Transport and Biota 
Performance Standards, such a remedy applies where EPA selects an alternative remedy in a 
ROD in case the preferred ROD remedy fails.  Here EPA cannot predict a specific 
“contingency remedy” to use because EPA cannot predict the circumstances or the specific 
response activities, if any, following a future failure or breach. 

Third, EPA disagrees with GE’s claim that EPA’s response authority is limited to a 
demonstration that there is new information or conditions indicating a lack of protectiveness.272  
EPA’s ability to require such work is not so limited.  First, distinct Decree authority for such 
work is not necessary.  The Intended Final Decision provides for achieving and maintaining the 
Performance Standards and the remedy’s effectiveness.  The required responses of GE to a 
material release of GE’s PCBs from a dam are precisely measures to maintain Performance 
Standards and remedy effectiveness.  That being the case, they are not separate, additional 
response actions that require additional Consent Decree authority can be required by EPA 
under the response action.  

Finally, even if EPA needed to invoke the Decree separate from carrying out the 
response action, the Decree provides a less limited threshold.  Paragraph 39 of the Decree 
provides that if EPA determines that modification to the work specified in the Rest of River 
Statement of Work (“Rest of River SOW”), and/or in work plans developed pursuant to the 
Rest of River SOW and/or the Decree is necessary to achieve and maintain the Performance 
Standards or to carry out and maintain the effectiveness of the response action, EPA may 
require that such modification be included in the Rest of River SOW and/or such other work 
plans; provided however, that a modification may only be required under Paragraph 39 to the 
extent that it is consistent with the scope of the response action for which the modification is 
required and does not modify the Performance Standards of the response action (except as 
provided in the Decree provision on mutually-agreed modifications).   If EPA did not have the 
direct ability to require the work pursuant to the Intended Final Permit, Paragraph 39 allows for 
such work to proceed with fewer limitations than GE seeks. 

C. EPA Correctly Interprets the Consent Decree and GE Cannot Shirk its Liabilities. 
 

GE argues that EPA incorrectly interpreted the Decree and Permit by requiring GE to 
restore natural resources damaged during implementation of the cleanup or to comply with 
ARARs that require restoration.  These arguments are directly refuted by the terms of the 
Decree: the covenant not to sue GE for natural resource damages is not effective until after GE 
has implemented all the work required by EPA’s Intended Final Decision, including 
compliance with ARARs.  Clearly, the United States would not agree to a settlement that 

                                                 
272 GE cites to Decree Paragraphs 162-163, which are the Pre- and Post-Certification Reservations of Rights, or 
“Reopeners” to GE’s liability covenants.  Such reopeners are one method to require additional response actions, 
but are not necessary in this situation where EPA may require the actions in a more straightforward way. 
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included the selection of a remedy for a complex hundred mile river system without requiring 
any natural resources that were damaged by the clean up to be restored.  Such a hypothetical 
agreement would cost GE less but runs counter to public policy, EPA practice, and the terms of 
the Decree. 

1. Restoration Requirements for Areas Disturbed by Remediation Activities. 
a. Restoration and Compensatory Mitigation  

Requirement: GE must develop and implement a plan for restoration of affected 
habitats disturbed by remediation activities to the extent feasible and consistent with 
remediation requirements.   

GE Position: GE argues that any obligation to restore natural resources damaged by 
implementation of the remedial action and/or to comply with ARARs allegedly violates the 
Decree covenants and/or otherwise exceeds EPA’s Consent Decree and statutory authority.   

EPA Position:  Both types of restoration activity required by the Intended Final 
Decision are within EPA’s Consent Decree and statutory authority, including (1) requiring GE 
to restore resources disturbed by remediation activities; and (2) requiring GE to comply with 
ARARs that provide for restoration work.  Each of these points is discussed below. 

GE advances a novel argument to suggest that EPA does not have the authority under 
CERCLA or RCRA to require the restoration of impacted habitats disturbed by remediation 
activities.  GE SOP at 33-34.  Such authority is vested in EPA pursuant to: Section 106 of 
CERCLA, providing the power to “issue such orders as may be necessary to protect public 
health and welfare and the environment,”  42 USC § 9606;  Section 3004(u) of RCRA granting 
broad authority to issue “corrective action for all releases of hazardous waste,” 42 USC § 
6924(u); and Section 3005(c)(3) of RCRA providing that each permit under this section “shall 
contain such terms and conditions as the Administrator (or the State) determines necessary to 
protect human health and the environment.”  42 U.S.C. § 6925(c)(3).   Nothing in the Decree 
limits this authority, and GE’s past implementation of the Decree recognizes EPA’s authority 
to require GE to restore natural resources disturbed by response action to pre-remediation 
condition. For example, when GE compared the alternatives for remediating the Rest of River 
in its Revised CMS, GE considered potential restoration activities to restore disturbed areas273 
and estimated the costs of restoring areas disturbed by the response actions to pre-remediation 
condition, including the cost of restoring forested wetland, shrub and shallow emergent habitat, 
backwater, deep emergent marsh, and other habitat.274  GE and EPA considered restoration as a 
component of the evaluated remedial alternatives, separate and apart from settlement of natural 
resource damage (“NRD”) claims.  Similarly, in other areas of the GE Pittsfield/Housatonic 
River Site outside the Rest of River, such as Unkamet Brook, Silver Lake, and portions of the 
floodplains, where GE has undertaken removal action work, GE is restoring, or has restored, 
portions of the Brook, Lake and floodplains to at least pre-remediation condition pursuant to 
the applicable Work Plans.275  For example, pursuant to the Work Plan for Phase 4 Floodplain 

                                                 
273 Revised CMS, Chapter 5, Approach to and Considerations in Evaluating Adverse Impacts from Remedial 
Alternatives, Means to Avoid or Minimize those Impacts, and Potential Restoration. 
274 Revised CMS, Appendix Q, Submitted as Confidential Business Information.  
275 See Work Plans for Unkamet Brook, Silver Lake, and Phase 3 and Phase 4 properties adjacent to the 1 ½ Mile 
Reach.    
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Properties, GE conducted inventories of pre-existing conditions, including trees, shrubs, and 
other features to ensure that restoration of conditions to pre-remediation conditions would be 
achieved.  Accordingly, this work to restore the Brook, Silver Lake, and portions of the 
floodplain to pre-remediation condition is independent of GE’s obligations to also create 
additional habitat improvements in other separate areas of the Brook and Lake to resolve its 
natural resource damages liability to the natural resource trustees.276    

Under CERCLA, cleanups must also comply with all ARARs.  42 U.S.C. § 9621(d). 277  
Here, the Clean Water Act and the Massachusetts Endangered Species Act constitute ARARs 
and, under certain circumstances, these ARARs require the restoration of natural resources 
disturbed by remediation.  GE argues, however, that EPA does not have authority to require 
restoration of disturbed areas even as part of CERCLA’s mandate to comply with ARARs, 
because ARARs may allegedly only apply to hazardous substances that remain “onsite.”  GE 
SOP at 34.  No court has ever adopted GE’s interpretation and it is refuted by the Decree:  the 
Decree establishes ARARs that are not limited to hazardous substances remaining “onsite.”  
Decree, Appendix E, Attachment B.  Likewise, EPA’s guidance makes clear that federal and 
state statutes and regulations that are directed at protecting locations (e.g. resource areas, 
including habitats) can also be ARARs.  For example EPA guidance on such location-specific 
ARARs states that substantive compliance with the federal Endangered Species Act (“ESA”) 
means: 

that the lead agency must identify whether a threatened or endangered species, or its 
critical habitat, will be affected by a proposed response action.  If so, the agency must 
avoid the action or take appropriate mitigation measures so that the action does not 
affect the species or its critical habitat.278 

Indeed, the ESA is an ARAR that GE does not dispute, including the obligation to “take 
mitigation measures so that action does not affect species/habitat.” Intended Final Decision, 
Attachment C at 7. 

Thus, contrary to GE’s claims, it is well settled that the natural resources disturbed by 
remediation must be restored and mitigated as part of the remedial process in accordance with 
the substantive requirements of ARARs, such as the ESA, the Massachusetts Endangered 
Species Act, the Massachusetts Wetlands Protection Act, and the Clean Water Act.   Indeed, in 
other areas of the Site outside the Rest of River, the Clean Water Act and the Massachusetts 
Wetlands Protection Act constitute ARARs for the Removal Actions Outside the Rest of River 
and respectively require that River banks will be restored, habitat will be improved, and 
“disturbed vegetation will be restored.” Decree, Appendix E,Id. Table 3 at 2, 4, 5.   Similarly, 
GE does not dispute that the National Historic Preservation Act and the Mass. Historical 
Commission Act serve as ARARs, including for the Rest of River.  Id. at 7; Intended Final 
Decision, Attachment C at 6, 13. 

                                                 
276 See Work Plans for Unkamet Brook, Silver Lake, and Phase 3 and Phase 4 properties adjacent to the 1 ½ Mile 
Reach.  
277 The statute requires the remedy to be conducted in accordance with all ARARs unless specific waiver 
requirements are met. CERCLA §121(d). 
278 EPA’s CERCLA Compliance with Other Laws Manual: Part II, Clean Air Act and Other Environmental 
Statutes and State Requirements (August, 1989), p. 4-12 
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In addition, GE claims that any restoration to return disturbed areas to pre-remediation 
condition or to comply with ARARs would conflict with the Decree’s covenants regarding 
natural resource damages (“NRD”). The future liability covenants related to NRD for the Rest 
of River, however, are not triggered until the Rest of River Remedial Action is complete. CD 
¶¶ 112.a., 161.  Indeed Paragraph 161(d) is explicit on the timing of the covenant:  

With respect to future liability, the covenant not to sue shall be effective for each 
Removal or Remedial Action to be performed by [GE] … upon EPA’s Certification of 
Completion for that individual Removal or Remedial Action....   

CD ¶ 161(d).  Indeed, the statute prohibits the Natural Resource Trustees from providing a 
covenant for NRD until the responsible party “agrees to undertake appropriate actions 
necessary to protect and restore the natural resources damaged by” releases of hazardous 
substances.  42 U.S.C. § 9622(j)(2).279  As discussed earlier, other provisions of the Decree, in 
turn, require that GE’s implementation of response actions comply with ARARs, which 
include those requiring that natural resources disturbed by the remedy be restored or mitigated: 
Specifically, GE is required to comply with any ARAR set forth in the documents selecting the 
Rest of River Remedial Action and/or in the Rest of River SOW, unless waived by EPA 
pursuant to CERCLA and the NCP.  CD ¶ 8.  Here, GE agreed to implement the remedy for the 
Rest of River, and the NRD covenant for the Rest of River applies once this Remedial Action 
is complete.  CD ¶¶ 112.a., 161(d). 

GE relies on Decree Paragraph 114.b, a payment provision to the Natural Resources 
Trustees, to argue that it precludes EPA from requiring compliance with ARARs or restoration 
of areas disturbed by remediation activities.  But this provision merely provides that GE pay 
the Trustees: “$600,000 as mitigation for wetlands impacts associated with PCB contamination 
and with response actions at the Site.” CD ¶ 114.b. GE ignores the other relevant Decree 
provisions that state that GE’s satisfaction of the natural resource damage claims is subject to 
GE’s “[p]erformance of the response actions required under the Decree.”  CD 112(a).  In short, 
until GE performs the Rest of River response actions in accordance with the requirements of 
the Decree, which include compliance with ARARs, GE has not satisfied the Governments’ 
claims for natural resource damages. Accordingly, the payment provision in Paragraph 114.b is 
not a covenant not to sue from the United States.  As noted above, that covenant is set out in 
Paragraphs 112(a) and 161, and is not triggered until completion of all Work required in the 
Rest of River SOW.280 

GE also includes a few summary arguments regarding the level of detail and likelihood 
of success of restoration.  SOP at 33, incorporating Comments.  To the extent GE objects that 
the specifics of restoration are not sufficiently developed, those details will be set forth in the 

                                                 
279 GE suggests that because the Natural Resource Trustees have authority to recover for NRD, GE SOP at 34, 
that the United States, through EPA, may not require restoration of resources damaged by response action work or 
compliance with ARARs requiring restoration of natural resources.  This interpretation is inconsistent with the 
covenants and with the statute. 42 U.S.C. §9622(j)(2).  Satisfaction of the Trustees’ claim is triggered by 
completion of all work required by the Decree, including the work set forth in EPA’s Intended Final Decision.   
280 GE is wrong to claim that “restoration and acquisition of equivalent resources are part of NRD, not remedial 
action.”  GE SOP at 34.  The Trustees and EPA have overlapping interests and jurisdiction and worked together 
here to draft a settlement in the public interest.  As noted above the covenant not to sue for NRD does not apply 
until all the work is completed in the Rest of River, including restoration of resources disturbed by remediation 
and/or in compliance with ARARs. 
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Rest of River SOW or the Work Plans for the Rest of River SOW as is contemplated by the 
Decree.  CD ¶¶ 22.x.  To the extent GE further questions the likelihood of success of 
restoration efforts, information in the record does not support GE’s position, and as noted 
above at Section III.B of this Statement of Position additional detail or certainty is not required 
at the remedy selection phase of remedy implementation.  Finally, the restoration requirements 
in the Intended Final Decision reflect the expertise and input of EPA and the States in this area.    

2. Massachusetts Endangered Species Act 
 

Requirements:  PCB contamination from GE’s facility has been deposited widely 
throughout the Rest of River, including in areas designated by the Division of Fisheries and 
Wildlife (“DFW”) in the Massachusetts Department of Fish and Game (“DFG”) as habitat for 
endangered, threatened and species of special concern (collectively, “State-listed species”) 
pursuant to the Massachusetts Endangered Species Act (“MESA”) and the MESA 
regulations.281  In evaluating remedial approaches for Rest of River, EPA has worked 
extensively with DFW’s Natural Heritage and Endangered Species Program (“NHESP”) over 
many years to identify potential approaches that balance remediation of the risks posed by 
GE’s PCBs with the protection of State-listed species, and the Intended Final Decision reflects 
agreements reached between EPA and NHESP in this regard. 282,  283  The integration of MESA 
concerns into the Intended Final Decision is not limited to a particular provision, but is part of 
many different components for addressing the River, riverbanks, and floodplains.284 

GE Position:  GE argues three things:  (1) that the net benefit requirement is 
inapplicable to species for which the “take” would impact a significant portion of the local 
population and that the requirement cannot be applied to those species; (2) that the requirement 
is not an ARAR as defined by CERCLA because of, GE claims, the amount of discretion in the 
decision maker; and (3) that the requirement is an attempt to recover natural resource damages 
in violation of the Decree’s covenants not to sue for natural resource damages (NRD). 

EPA Position:  First of all, the dispute is speculative and need not be decided at this 
time.  During the design of the remedy, if EPA determines that a “take” that would impact a 
significant portion of the local population occurs, EPA will identify that to GE, and GE would 
have the right, as with any design/implementation dispute, to pursue Dispute Resolution under 
the Decree, including review by U.S. District Court.  CD Section XXIV.   Beyond that, EPA 
will clarify the position below.  

                                                 
281 M.G.L. c. 131A and 321 CMR 10.00. 
282 See EPA’s May 2012 Status Report; and NHESP’s July 31, 2012 letter to EPA, Attachment B to the Intended 
Final Decision.   
283 The Intended Final Decision is similar to the June 2014 Proposed Cleanup Plan EPA issued for public 
comment.  The Commonwealth, in its October 27, 2014 letter expressing support for the Proposed Cleanup Plan, 
stated, [T]he Commonwealth wishes to express our appreciation of EPA’s willingness to consider and address 
many of the Commonwealth’s concerns and priorities for the remediation of this unique ecosystem that … 
includes one of the richest and most diverse array of state-listed species protected under [MESA] and the MESA 
regulations at 321 CMR 10.00”.   
284 Attachment B to the Intended Final Decision provides a description of the Core Habitat Area concepts used to 
assist EPA and the Commonwealth in identifying the remedy most suited to the circumstances of Rest of River.  
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With respect to the Net Benefit provision, EPA’s Intended Final Decision includes a 
table of the applicable or relevant and appropriate environmental requirements for the Rest of 
River remedy (the “ARAR Table”). 285 The ARAR Table has the following Synopsis for this 
provision of MESA: 

A proposed activity in mapped Priority Habitat for a state-listed rare, threatened, 
endangered species or species of special concern, or other area where such a species has 
occurred may not result in a “take” of such species, unless it has been authorized for 
conservation and management purposes that provide a long-term net benefit to the 
conservation of the affected state-listed species.  A conservation and management 
permit may be issued provided an adequate assessment of alternatives to both 
temporary and permanent impacts to State-listed species has taken place, an 
insignificant portion of the local population would be impacted by the project or 
activity, and an approved conservation and management plan is carried out that 
provides a long-term Net Benefit to the conservation of the State-listed species.286 

 

Similarly, the ARAR Table includes the following as the Actions to be Taken to 
Achieve this requirement: 

To the extent that unavoidable impacts result in a take of state-listed species, EPA 
would follow the regulatory requirements with respect to implementing a conservation 
and management plan providing for a long-term net benefit to the affected state-listed 
species.287 

GE argues that if there is a “take” of a species which results in a “significant” portion of 
the local population being impacted by the project or activity, the requirement to submit a 
Conservation and Management Plan providing for a Net Benefit to the species would not 
apply, because the “take” is prohibited outright.   

DFW has affirmed for EPA that under the MESA regulations, if  a determination of a 
take is made, the project or activity must either be modified to eliminate the take or the 
proponent must obtain a conservation and management permit (“CMP”) pursuant to 321 CMR 
10.23.  More specifically, in addition to showing that the impacts from the remedial action 
have been avoided, minimized and mitigated, the MESA regulations at 321 CMR 10.23(2)(a)-
(c) set forth three separate, distinct and substantive performance standards that must be met in 
order to obtain a CMP authorizing a take under MESA:  

a) there has been an adequate assessment of alternatives to both temporary and permanent 
impacts;  

b) only an insignificant portion of the local population of the affected state-listed species 
will be impacted, and  

 

                                                 
285 See Attachment C to the Intended Final Decision, at 14. 
286 Intended Final Decision, Attachment C, at 14. 
287 Ibid. 
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c) an approved conservation and management plan provides for the long-term Net Benefit 
for the conservation of the state-listed species.  The term “Net Benefit” is defined in the 
MESA regulations at 321 CMR 10.01 to mean (1) an action(s) that contribute 
significantly to the long-term conservation of a state-listed species, and (2) that 
conservation contribution exceeds the harm caused by the proposed project or activity.   

As noted above, DFW has affirmed for EPA that the insignificant impact on local 
population and the Net Benefit performance standards in 321 CMR 10.23(2)(b) and (c) are 
separate and distinct substantive requirements applicable to the permitting of a take.  More 
specifically, in order to authorize a take, 321 CMR 10.23(2)(b) requires that there be an 
“insignificant impact” to the local population of the affected state-listed species.  In 
comparison, 321 CMR 10.23(2)(c) requires that a Net Benefit be provided to the affected state-
listed species as a whole (i.e., beyond the geographic location of the local population of that 
species).   

If a take will have a significant impact on the local population of the affected species, in 
order to move forward, such an activity would need to be redesigned or coupled with a form of 
mitigation that would result in an insignificant impact on the local population.  In that regard, 
there are certain forms of mitigation designed to enhance the local population, thereby 
lessening the overall impact of a project.  For this reason, DFW typically requires an applicant 
to evaluate whether a Net Benefit can be provided, even in cases where there is a preliminary 
assessment that the activity will impact a significant portion of the local population.  This 
approach is appropriate because after-the-fact habitat management and habitat restoration 
could off-set remediation impacts in certain cases, which should be considered in evaluating 
the level of impact on the local population resulting from a particular remedial alternative in 
site-specific locations. 

During design and implementation of the proposed remedy, if, despite that evaluation 
and potential mitigation, a significant impact on the local population remains, EPA, in 
consultation with DFW, will evaluate whether it is appropriate to waive the requirement of an 
insignificant impact on local population pursuant to CERCLA Section 121(d)(4), such as if it is 
technically impracticable to comply with that requirement.  GE remains obligated under the 
MESA regulations to comply with the separate, distinct and substantive Net Benefit 
performance standard in 321 CMR 10.23(2)(b) to compensate for the resulting take through the 
implementation of a conservation and management plan.       

GE also argues that MESA provides too much discretion to the decision maker on 
determining whether to permit a “take”, and that amount of discretion does not satisfy 
CERCLA 121(d)’s requirement for that an ARAR be “standard, requirement, criteria or 
limitation”. 

EPA disagrees.  The DFW Director’s authority to permit a take of a State-listed species 
is subject to and limited by several specific standards established in the MESA regulations.  
First, as outlined above, the DFW’s Director’s authority to authorize a take is subject to the 
performance standards at 321 CMR 10.23(2), unless in a situation such as GE’s 
implementation of the Rest of River remedy, such MESA performance standard(s) is waived 
by EPA.  Furthermore, the MESA regulations at 321 CMR 10.23(7) ( “General Mitigation 
Standards Applicable to Individual and General Conservation and Management Permits Issued 
by the Director”) specifically address the general mitigation standards to be applied by the 
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DFW Director in issuing CMPs288.  This regulation directs the Director to apply the areal 
habitat mitigation ratios specified therein that correspond to the affected category of state-listed 
species: 3:1 for endangered species; 2:1 for threatened species; and 1.5:1 for species of special 
concern.   

While the regulation reserves the right to deviate from the applicable mitigation ratio or 
allow an alternative mitigation approach, discretion to do so is subject to the process and 
criteria specified therein.  Specifically, the decision-maker is required to determine in writing 
that the alternative mitigation ratio or mitigation approach is either sufficient or required to 
meet the Net Benefit standard.  In making such determination, the decision-maker must also 
consider, at a minimum, the 5 factors identified in the regulation, which involve specific 
conservation management considerations such as the threats to and population density of the 
affected state-listed species, the size and configuration of both the habitat impact and quality of 
the habitat proposed to be protected.   

With respect to GE’s argument on the MESA-required activities being precluded by the 
Natural Resource Damage covenants in the Decree, EPA disagrees with GE’s characterization 
and has responded to GE’s arguments in Section III.C.1 of this Statement of Position.   

 

D.  EPA Correctly Designated ARARs and ARAR Waivers  
 

1. Water Quality Criteria:289   
Requirements:  The relevant National Recommended Water Quality Criteria establish 

PCB limits for the Housatonic River.  EPA identified the requirements for the Intended Final 
Decision.  

GE Position:  GE argues that EPA should not attempt to meet the human health 
criterion based on human consumption of water and organisms of 0.0000064 micrograms per 
liter (ug/L) in Connecticut because of difficulties in measuring the 0.000064 ug/L standard, and 

                                                 
288  321 CMR 10.23(7) includes the following habitat mitigation ratios that  are to be generally applied:  The 
Director, in determining the appropriate nature and scope of mitigation necessary for an applicant for an 
individual or general conservation and management permit to achieve the long-term Net Benefit performance 
standard in 321 CMR 10.23(1), will generally apply the following areal habitat mitigation ratios, based on the 
category of State-listed Species: 
1. Endangered Species: 1:3 (i.e., protection of three times the amount of areal habitat of the affected Endangered 
Species that is impacted by the Project or Activity); 
2. Threatened Species: 1:2 (i.e., protection of two times the amount of areal habitat of the affected Threatened 
Species that is impacted by the Project or Activity). 
3. Special Concern Species: 1:1.5 (i.e., protection of one and one half times the amount of areal habitat of the 
affected Species of Special Concern that is impacted by the Project or Activity). 
 
289 For each of the ARARs discussed in this Statement of Position, more specific information, including a synopsis 
of the requirements, the status of the requirement, and the action(s) to be taken to attain the ARAR, can be found 
at Attachment C of the Intended Final Decision, Summary of Applicable or Relevant and Appropriate 
Requirements. 
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that given uncertainties in extrapolating model results to CT, there is no reliable method to 
predict the attainment of this criterion in CT. 290  

EPA Position:  EPA disagrees.  Current modeling shows that the remedy will achieve 
attainment of the 0.000064 ug/L level in 3 of the 4 Connecticut impoundments.291  In its 
Revised CMS submittal, GE evaluated alternative SED 9, which, of the alternatives evaluated 
in the Revised CMS, is the alternative most similar to the proposed remedy  (one difference is 
that the proposed remedy has less excavation of sediment in Reach 5B, which could cause its 
estimates to be slightly higher than those for SED 9.)  In GE’s Revised CMS evaluation of 
SED 9, GE stated that for the Connecticut impoundments, the water column concentrations 
estimated by the model exceed the criterion in one of four impoundments.  Given those 
estimates, the remedy is intended to meet this standard.    

As GE has stated, the Connecticut modeling provides a means of generally estimating 
the impact of different sediment alternatives on the major four Connecticut impoundments.292  
However, EPA does recognize that there is inherent uncertainty in this modeling based on the 
nature of the analysis.  Accordingly, EPA will consider a waiver of the ARAR in the future 
should it become apparent that these criteria are technically impracticable to meet.293  
However, until there is further information indicating that the chances for attainment in CT 
impoundments is not as likely as currently modeled, EPA believes it is reasonable to continue 
to seek attainment of this standard. 

2. Clean Water Act Section 404 Regulations: 
Requirements:  The regulations are to address dredging and filling of waterbodies.  As 

EPA states in the Intended Final Decision’s ARAR Table,294 the remedy is designed to reduce 
human health and environmental risks posed by PCBs and includes actions to excavate 
riverbed sediments, bank soils and floodplain soils, with backfilling and capping. 

To comply with the CWA 404 ARAR, the remedy will include excavation technology 
and multiple engineering controls to minimize resuspension of any PCB-contaminated water, 

                                                 
290 GE in its Statement of Position makes a blanket reference to the arguments made in its 2014 comments on this 
issue on EPA’s 2014 remedy proposal.  To the extent that a response to those 2014 comments is required for this 
Statement of Position, it is as follows.  First, GE claims that continued input of PCBs from atmospheric sources 
decreases the likelihood of ever attaining 0.000064 ug/L.  In response, EPA’s stands by its modeling efforts as 
being appropriate for this decision-making.  The modeling efforts, prescribed by the Consent Decree, included for 
Massachusetts sections of the River independent scientific peer reviews on three different components of the 
modeling process, and the ability for GE to provide comments to the peer review panel at each of the three 
junctures (which GE availed itself of).  For Connecticut, GE used the outputs from the peer reviewed 
Massachusetts model as inputs for its modeling effort in Connecticut.  The model is sufficient for the purposes of 
Rest of River decision-making.  Second, GE argues that EPA erred in stating that all remedial actions in the 
waterway will be conducted so as not to contribute to an exceedance of the water quality criteria.  EPA disagrees.  
Overall, the remedy components are designed to reduce the PCB levels in the riverbed, bank soils and floodplain 
soils, not to contribute to exceedances.  As noted above, modeling results indicate that the PCB concentrations in 
water will be reduced significantly due to the Intended Final Decision.  Implementation of the proposed remedy 
will significantly improve the likelihood of achieving the water quality criteria. 
291GE Revised CMS, Section 6.9.4, at 6-300 (2010).   
292GE Revised CMS, Section 3.2.5, at 3-45 (2010). 
293 2014 Statement of Basis, at 40. 
294Intended Final Decision, Attachment C, at 4. 
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including any from wetlands.  The remedy will proceed from upstream to downstream, with 
capping to follow in parts of the river. 

Any remedy activities that will alter wetlands, including excavation of contaminated 
wetland soils and sediments, backfilling and capping, will be conducted in accordance with 
these standards.   

GE Position:  GE argues three points:  (1)  That there are practicable alternatives that 
would be protective and have less adverse impacts than the proposed remedy; (2) That the 
proposed remedy would cause or contribute to exceedance of a water quality criterion; and (3) 
That the regulations include the “compensatory mitigation” regulations, and that attempt to 
recover compensatory mitigation would violate the covenants not to sue that GE received for 
natural resource damages under the Decree.  CD ¶ 161.   

EPA Position:  EPA disagrees with GE’s assertions. EPA has evaluated each of the 
alternatives from GE’s Revised CMS, and has reviewed the public comments on the June 2014 
proposed remedy.  EPA has determined that there are no practicable alternatives with lesser 
effects on the aquatic ecosystem than the proposed remedy.  The EPA regulations provide that 
“an alternative is practicable is it is available and capable of being done after taking into 
consideration costs, existing technology, an logistics in light of overall project purposes.”295  
Additionally, the Preamble to the Clean Water Act Section 404(b)(1) Guidelines states “… 
[w]e consider implicit that, to be practicable, an alternative must be capable of achieving the 
best purpose of the proposed activity.” 296   The proposed remedy, which EPA has determined 
to be best suited under the circumstances, is designed to reduce the unacceptable risks posed by 
GE’s PCB contamination, while at the same time to avoid, minimize and mitigate risks to 
habitat.  No other practicable alternative has less adverse impact on the aquatic ecosystem.   
EPA’s proposed remedy includes extensive efforts to reduce the impacts of the remediation.  
See the description in the discussion of the Massachusetts Water Quality Certification 
regulations and the Massachusetts Wetlands Protection Act, at Sections III.D.4.and III.D.5 of 
this Statement of Position, for more details.   

Second, the remedy will not cause or contribute to violation of any applicable water 
quality standard, violate an applicable toxic effluent standard, jeopardize existence of 
endangered or threatened species, or contribute to significant degradation of waters of the 
United States.  In fact, the remedy is designed to reduce the health risks, reduce the levels of 
contamination in the riverbed sediments, bank soils and floodplain soils, and to isolate and 
stabilize the remaining PCB contamination.  The remedy also includes substantial safeguards 
to protect endangered and threatened species.297   

Third, with respect to GE’s argument about compensatory mitigation activities being 
precluded by the NRD covenants in the Decree, there is currently no specific dispute for 
resolution at this time because no compensatory mitigation measures have been required.298  
Moreover, based on its comments on the 2014 remedy proposal, GE appears to acknowledge 

                                                 
295 40 C.F.R. § 230.10.   
296 45 Fed. Reg. 85,339 (Dec. 24, 1980).   
297 See Section II.B.1.c of the Intended Final Decision. 
298 EPA’s ability to require restoration activities for areas disturbed by remediation activities and/or to achieve 
ARARs is also discussed above in Section III.C.1 of this Statement of Position. 
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that requirements directed to “attempting to address the impacts of the release by returning 
affected areas to their pre-remediation condition” 299 would not be covered by GE’s NRD 
covenant.  The future liability covenants related to NRD for the Rest of River, however, are not 
triggered until the Rest of River Remedial Action is complete. CD ¶¶ 112.a., 161.  Indeed 
Paragraph 161(d) is explicit on the timing of the covenant:  

With respect to future liability, the covenant not to sue shall be effective for each 
Removal or Remedial Action to be performed by [GE] … upon EPA’s Certification of 
Completion for that individual Removal or Remedial Action....   

CD ¶ 161(d) (emphasis added).  Indeed, the statute prohibits the trustees from providing a 
covenant for NRD until the responsible party “agrees to undertake appropriate actions 
necessary to protect and restore the natural resources damaged by” releases of hazardous 
substances.  42 U.S.C. §9622(j)(2).  Here, GE agreed to implement the remedy for the Rest of 
River, and the NRD future liability covenant for the Rest of River applies once this Remedial 
Action is complete.  CD ¶¶ 112.a., 161(d) 

Finally, if during implementation of the proposed remedy, EPA makes a specific 
determination as to the necessary measures to accomplish compensatory mitigation, and GE 
interprets such action as being covered by the Decree NRD covenant, GE may at that time 
avail itself of the dispute resolution provisions under the Decree.  CD § XXIV.    

3. Executive Orders on Wetlands and Floodplains: 
Requirements:  Wetlands and floodplains of the Housatonic River are among the areas 

where GE’s PCBs have come to be deposited, and those PCBs are posing unacceptable risks to 
human health and the environment.  To address those risks, the Intended Final Decision 
includes activities such as excavation and capping of GE’s PCBs in wetlands and in 
floodplains.  To accomplish those activities and other remedy components, support activities 
are proposed to take place in the floodplain, such as use of temporary access roads and 
temporary areas for staging excavated material prior to disposal.  The proposed remedy also 
requires GE to complete restoration of areas disturbed by the cleanup implementation, per the 
Restoration Performance Standards discussed above at Section III.C.1. Throughout the remedy 
implementation, EPA will comply with the Executive Orders for Protection of Wetlands300, 
and for Floodplain Management301. 

GE Position:  GE argues as follows: (1) that activities in the floodplain will result in 
occupancy or modification of the floodplain, and (2), that the proposed remedy would not meet 
the requirements of the Floodplain or Wetlands Executive Orders because, GE asserts, there 
are practicable alternatives with less impact on the floodplain and wetlands.    

EPA Position:  First, with respect to occupancy or modification of the floodplain, 
EPA’s  proposal mandates a number of different requirements to ensure there is no long-term 
occupancy or modification of the floodplain.  The Restoration Performance Standards state 
clearly that, for all areas disturbed by remediation activities under this Permit, GE shall: 

                                                 
299 October 27, 2014, GE letter to EPA, “GE’s comments on EPA’s Draft RCRA Permit Modification and 
Statement of Basis for Proposed Remedial Action for the Housatonic River – Rest of River”, at 66. 
300 Executive Order 11990. 
301 Executive Order 11988. 
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(a) Implement a comprehensive program of restoration measures that addresses 
the impacts of the Corrective Measures on all affected ecological resources, species and 
habitats, including, but not limited to, … floodplain, wetland habitat …, and 

(b) Return such areas to pre-remediation conditions (e.g., the functions, values, 
characteristics, vegetation, habitat, species use, and other attributes), to the extent 
feasible and consistent with the remediation requirements.302 

Plainly, the proposed remedy is designed to not have long-term impacts on the 
floodplain.  However, to the extent that the limited activities to remove PCB contamination 
from the floodplain, and the support activities for other proposed remediation activities are 
considered occupancy and modification of the floodplain, EPA has determined that there is no 
practicable alternative to it. 

EPA disagrees with GE’s second argument.  Based on EPA’s extensive evaluation of 
alternatives to remediate GE’s PCBs, there is no practicable alternative with less adverse 
impacts on either the floodplains or wetlands.  As described elsewhere in this Statement of 
Position, the proposed remedy is a balanced, reasonable approach to address the unacceptable 
risks posed by GE’s PCBs while also emphasizing protection of sensitive habitat. 

With respect to the floodplain, GE’s PCB contamination is causing unacceptable risks 
throughout the Rest of River floodplain, as well as in the riverbed, riverbanks, Backwaters, and 
related Rest of River areas. That being the case, activity in the floodplain is necessary to 
address the floodplain risks and to support the activities to clean up GE’s PCBs in other Rest of 
River areas.  These remediation activities in the floodplain will be temporary, and they will be 
restored after remediation.  In addition, the proposed remedy is designed to minimize impacts 
on flood storage capacity from cleanup activities.  For example the Engineered Caps used in 
several remedy components will be designed and placed so that they will not decrease flood 
storage capacity.  In addition, the remedy will comply with regulatory standards on floodplain 
management.303   

Regarding wetlands, significant levels of contamination exist in wetlands within the 
Rest of River.  EPA has determined that its proposed remedy is the least environmentally 
damaging practicable alternative. 304 EPA will minimize potential harm and avoid adverse 
impacts on wetland resources, to the extent practical, by using best management practices to 
minimize harmful impacts on the wetlands, wildlife and habitat.  The Restoration Performance 
Standards cited above include wetland habitat among those areas for which GE must 
implement a comprehensive program of restoration measures, and return such areas to pre-
remediation conditions to the extent feasible and consistent with the remediation requirements. 
305 

4. Massachusetts Water Quality Certification Regulations:    
Requirements:  These regulations govern the discharge of dredged or fill material, 

dredging, and dredged material disposal in waters of the United States within the 

                                                 
302 Intended Final Decision, at II.B.1.c(1). 
303 Statement of Basis, at 40. 
304 Statement of Basis, at 40. 
305 Intended Final Decision, at II.B.1.c. 
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Commonwealth.  They are applicable to the proposed remedy, and EPA has stated that all 
activities will be conducted in accordance with these regulations.306    

GE Position:  GE argues that EPA cannot show that there is no practicable alternative 
with less adverse impact on the aquatic ecosystem, that the proposed remedy would necessarily 
have an adverse effect on the estimated habitats of rare wildlife species, and that application of 
the 1:1 restoration/replication requirements to acquisition or construction of new wetlands as 
compensatory mitigation would be unauthorized.   

EPA Position:  First, EPA evaluated many alternatives to address the criteria in the 
Permit, and determined that the proposed remedy is the alternative best suited to satisfy the 
Permit criteria.  The proposed remedy is designed to reduce the unacceptable risks posed by 
GE’s PCB contamination, while at the same time to avoid, minimize and mitigate risks to 
habitat.  There is no other practicable alternative that reduces unacceptable PCB risks while 
protecting habitat with less adverse impact on the aquatic ecosystem.   

Although GE is correct in that 314 CMR 9.06(2) generally prohibits any project 
involving the discharge of dredged or fill material that will have any adverse effect on 
specified habitat sites of Rare Species, GE’s argument ignores other pertinent aspects of the 
regulations that allow the remedy to go forward.  Even with that general prohibition, projects 
that involve the discharge of dredged or fill material in protected resource areas are otherwise 
permissible under 314 CMR 9.06(2) if appropriate and practicable steps are taken, such as a 
minimum of 1:1 restoration or replication, to avoid and minimize potential adverse impacts.  
Furthermore, the prohibition in 314 CMR 9.06(2) may be overcome by meeting the criteria at 
314 CMR 9.08 applicable to variances, including taking all reasonable measures to avoid, 
minimize, and mitigate adverse effects on the environment and demonstrating the action is 
justified by an overriding public interest.   

The Commonwealth has affirmed that there exists an overriding public interest in 
waiving the prohibition in 314 CMR 9.06(2) because the proposed remedy is designed to 
reduce the unacceptable risks posed by GE’s PCB contamination while at the same time 
avoiding, minimizing, and mitigating the risks posed to the habitat of Rare Species.  In 
addition, to meet the criterion for a variance of the prohibition in 314 CMR 9.06(2) on projects 
that will have any adverse effect on specified habitat sites of Rare Species, the proposed 
remedy provides for taking all reasonable measures to avoid, minimize, and mitigate adverse 
effects on the environment.  Massachusetts Department of Environmental Protection 
(“MassDEP”) generally seeks to coordinate implementing its regulations regarding the 
protection of habitat of Rare Species with the Division of Fisheries and Wildlife’s Natural 
Heritage and Endangered Species Program in the Massachusetts Department of Fish and Game 
(“Natural Heritage Program”).  This criterion is met through the development and 
implementation of a Conservation and Management Plan to provide for a long-term Net 
Benefit to such habitat sites in accordance with the Massachusetts Endangered Species Act 
regulations.307  Finally, MassDEP has determined that the proposed remedy is otherwise 
permissible under 314 CMR 9.06(2) because appropriate and practicable steps will be taken, 

                                                 
306 Attachment C to the Intended Final Decision, at 8. 
307 See EPA’s Statement of Position at Section III.C.2 on the application of the MESA Conservation Plan/Net 
Benefit Requirement in the context of GE’s implementation of the Rest of River remedy. 
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including a minimum of 1:1 restoration or replication, to avoid and minimize potential adverse 
impacts on protected resource areas.   

As EPA addresses in Section III.D.2 of this Statement of Position, EPA disagrees with 
GE’s characterization of the requirements for potential compensatory mitigation projects.    

5. Massachusetts Wetlands Protection Act Regulations:   
Requirements:  These regulations govern activities in wetlands.  EPA has stated that all 

remedy activities will be conducted in accordance with these standards.308  As EPA describes 
in Attachment C to the Intended Final Decision, the proposed remedy satisfies the criteria for a 
“limited project”, per 310 CMR 10.53(3), where there are no practicable alternatives to the 
response action that would be less damaging to resource areas, and where impacts to resource 
areas are minimized. 

GE Position:  GE asserts that (1) there are practicable, protective and less damaging 
alternatives, and (2) that (a) Section 10.59 of the regulations prohibits projects that would have 
short-or long-term adverse effects on the habitat of a local population of a state-listed species, 
without mention of a MESA Conservation and Management Plan, and (b) that EPA’s remedy 
would have such impacts.   

EPA Position:  EPA has evaluated thoroughly many different alternative approaches to 
addressing the risks posed by GE’s PCB contamination in the wetlands of Rest of River.   In its 
review, there was no practicable remedy that addresses the unacceptable risks to human health 
and the environment that included less adverse impacts on wetlands.  EPA has considered 
alternatives to avoid adverse impacts, and has required specific steps to minimize harm to the 
floodplain and to ensure that no practicable alternative has less adverse impact on the wetlands.  
EPA’s proposed remedy includes specific Performance Standards on Restoration of Areas 
Disturbed by Remediation Activities, which require GE to:   

1. Implement a comprehensive program of restoration measures that addresses 
the impacts of the Corrective Measures on all affected ecological resources, species and 
habitats, including but not limited to, riverbanks, riverbed, floodplain, wetland habitat, 
and the occurrence of threatened, endangered or state-listed species and their habitats; 

309, and 

2. Return such areas to pre-remediation conditions (e.g., the functions, values, 
characteristics, vegetation, habitat, species use, and other attributes), to the extent 
feasible and consistent with the remediation requirements.310 

GE is correct that Rest of River response actions are “limited projects” within the 
meaning of 310 CMR 10.53.  310 CMR 10.53(3) states that “no [limited] project may be 
permitted which will have any adverse effect on specified habitat sites of Rare Species, as 
identified by procedures established under 310 CMR 10.59[].”  Since 2006, MassDEP has 
continued to maintain a written policy entitled “DWW Policy 06, Procedures for Coordinated 
review Under the Endangered Species and Wetlands Protection Regulations for State-Listed 

                                                 
308 Attachment C to the Intended Final Decision, at 10. 
309 Intended Final Decision, at Section II.B. 1.c. 
310 Intended Final Decision, at Section II.B.1.c.. 
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Wildlife in Wetlands” (the “Policy”) that is applied in determining whether a project will have 
any adverse effect on such sites.  As MassDEP explains in the Policy: 

Pursuant to 321 CMR 10.00, the Natural Heritage Program reviews any project 
proposed for state-listed species habitat. When a project is proposed in estimated 
habitat in wetland resource areas, it is also subject to MassDEP's wetlands regulations. 
In fulfilling its responsibilities under 321 CMR 10.00, the Natural Heritage Program 
considers whether a take will occur under 321 CMR 10.18 and whether it can be 
permitted under 321 CMR 10.23.  A set of conditions that avoid a take under 321 CMR 
10.18, will be presumed to not have an adverse effect on the habitat of state-listed 
wildlife species pursuant to 310 CMR 10.37 and 10.59. It makes sense for the Natural 
Heritage Program to make these determinations at the same time as it fulfills its 
obligations under MassDEP's wetlands regulations. 

As provided in 310 CMR 10.37 and 10.59, when a project is proposed in 
estimated habitat, the issuing authority relies on the Natural Heritage Program's opinion 
as to whether a proposed project has any short or long-term effect on the habitat of the 
local population of any state-listed wildlife species.  Accordingly, when the Natural 
Heritage Program makes a determination pursuant to 321 CMR 10.23, that a project 
may proceed pursuant to a conservation and management permit, this determination 
shall be presumed to satisfy the standard for no short or long-term adverse effect 
pursuant to the wetlands regulations (310 CMR 10.37 and 10.59.) 

MassDEP has affirmed for EPA that consistent with the above MassDEP’s written 
policy as applied in the context of GE’s implementation of the Rest of River remedy pursuant 
to CERCLA311, an EPA determination, made in consultation with the Natural Heritage 
Program, that a response action with an adverse effect on a specified habitat site of Rare 
Species will be mitigated through a Conservation and Management Plan providing a Net 
Benefit to the affected State-listed species as a whole will satisfy MassDEP’s substantive 
standards under 310 CMR 10.53(3) and 10.59. 

6. Massachusetts and Connecticut Dam Safety Regulations:   
Requirements:    The Rest of River includes six dams in Massachusetts, and six dams in 

Connecticut.  Many of those dams are in areas where PCB contamination has been found, in 
some instances at highly elevated levels.  The EPA Intended Final Decision includes several 
project components dealing with PCBs in relation to the dams, such as addressing PCB-
contaminated sediment in impoundments behind dams,312 ensuring inspection, monitoring and 
maintenance,313 and responding to a PCB release due to a dam breach or failure.314  In EPA’s 
listing of ARARs,315 EPA listed the two states’ dam safety regulations as “potentially 
applicable”.   

                                                 
311  For relevant background, see EPA’s Statement of Position on the MESA Conservation Plan/Net Benefit 
Requirement at Section III.D.2. 
312 Intended Final Decision, Section II.B.2.e, f, g. 
313 Intended Final Decision, Section II.B.2.j. 
314 Intended Final Decision, Section II.B.2.l. 
315 Intended Final Decision, Attachment C, ARAR Table, at 11, 14 
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GE Argument:  GE does not dispute that the Massachusetts Dam Safety Standards 
constitute ARARs for the dams currently owned by GE, Woods Pond Dam and Rising Pond 
Dam.  For other dams, GE asserts that the Federal Energy Regulatory Commission (FERC) 
preempts state jurisdiction on some dams, and that for others, the regulations clearly establish 
responsibilities of non-party dam owners, not GE.   

EPA Position:  As noted above, EPA listed these as “potentially applicable” 
requirements.    EPA recognizes that if responsibilities for a particular dam are subject to 
preemption by FERC, the state dam safety ARAR would not be applicable.  Other than Woods 
Pond and Rising Pond Dams, if in the future, GE becomes owner or operator of any Rest of 
River dam for which FERC does not preempt dam safety regulations, the ARAR would be 
applicable for such dam(s).  Finally, as described above in Section III.B.4-5 of this Statement 
of Position, these ARAR requirements are in addition to the other responsibilities related to 
dams in the Intended Final Decision, which, unless specifically provided, are not dependent on 
the dam safety regulations being applicable. 

7. Massachusetts Location Standards for Hazardous Waste Management 
Facilities 

Requirements:  These requirements provide locational requirements for hazardous 
waste management facilities, including restrictions on hazardous waste facilities in an ACEC.  

The Intended Final Decision includes excavation of PCB-contaminated soil and 
sediment and the off-site disposal of such excavated soil and sediment.  The Intended Final 
Decision does not require disposal at a hazardous waste disposal site in the ACEC.  However, 
prior to transportation of the excavated soil and sediment to its off-site disposal location, the 
Intended Final Decision provides for temporary management of excavated soil and sediment at 
locations near the River, some of which would be within the ACEC.  The temporary 
management may include temporary stockpiling or accumulation of materials, and may include 
locations related to railroad transport of excavated materials. Also, the remedy includes 
restoration of the temporarily used areas -- for each area disturbed during remedy 
implementation, including those within the ACEC, the remedy includes provisions for 
restoration of what is disturbed by the temporary management of the excavated material. 

These regulations prohibit permanent disposal locations within an ACEC.   As specified 
in Attachment C to the Intended Final Decision, to the extent that the provisions of 310 CMR 
30 apply to temporary management of excavated materials prior to disposal off-site, and if the 
temporary management occurs within or in close proximity to the ACEC, and the materials 
being temporarily managed are subject to these regulations, EPA, in consultation with the 
Commonwealth, considers as waived, pursuant to CERCLA 121(d)(4)(c), the requirements of 
310 CMR 30 that prohibit such temporary management locations during remedy 
implementation. 

GE Position:  GE argues that if EPA waives the ARAR relating to temporary 
management of materials, EPA should also select on-site disposal and extend that ARAR 
waiver analysis to permanent, not temporary, disposal of hazardous waste within the ACEC.   

EPA Position:  EPA disagrees.  Placement of a permanent disposal facility is clearly 
within the scope of the regulations. Moreover, the temporary and permanent effects on the 
resources of the ACEC are very different.  With temporary management of waste, followed by 
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restoration of disturbed areas, there will be only short-term impacts on the resources of the 
ACEC.  Such short-term impacts are dramatically different than the impacts on the resources of 
the ACEC associated with construction of a hazardous waste disposal facility, which will 
impact the resources of the ACEC in perpetuity.  In addition, removal of GE’s PCBs to reduce 
the unacceptable health risks cannot be implemented without temporary impacts to the 
resources of the ACEC, whereas the remedy can be implemented without allowing permanent 
impacts to the resources of the ACEC that would result from construction of a hazardous waste 
disposal facility. Permanent on-site disposal within the ACEC at GE’s preferred Woods Pond 
landfill location, would require waivers of these waste facility siting regulations.  Since off-site 
disposal is a viable alternative, technical impracticability does not provide a basis for this 
waiver, and there is no other basis for a waiver.   

8. Massachusetts Site Suitability Criteria for Solid Waste Facilities:   
Requirements:  These requirements provide criteria for placement in Massachusetts of 

solid waste facilities, including restrictions for placement of a solid waste facility in an ACEC.   

The Intended Final Decision includes excavation of PCB-contaminated soil and 
sediment and the off-site disposal of such excavated soil and sediment.  The Intended Final 
Decision does not require disposal at a solid waste disposal site in the ACEC.  However, prior 
to transportation of the excavated soil and sediment to its off-site disposal location, the 
Intended Final Decision provides for temporary management of excavated soil and sediment at 
locations near the River, some of which would be within the ACEC.  The temporary 
management may include temporary stockpiling or accumulation of materials, and may include 
locations related to railroad transport of excavated materials. Also, the remedy includes 
restoration of the temporarily used areas -- for each area disturbed during remedy 
implementation, including those within the ACEC, the remedy includes provisions for 
restoration of what is disturbed by the temporary management of the excavated material. 

These regulations prohibit permanent disposal locations within an ACEC.  As further 
described in Attachment C to the Intended Final Decision, to the extent that the provisions of 
310 CMR 16 apply to temporary management of materials after excavation and prior to off-site 
disposal, and if the temporary management occurs within or in close proximity to the ACEC, 
and the materials being temporarily managed are subject to these regulations, EPA, in 
consultation with the Commonwealth, considers as waived, pursuant to CERCLA 121(d)(4)(c), 
the requirements of 310 CMR 16.40 that prohibit such temporary management locations during 
remedy implementation.   

GE Position:  GE makes three arguments:  (1) that these requirements should be 
waived because the State has not applied the requirements to on-site waste 
management/disposal facilities at other sites in Massachusetts, or at the GE-Housatonic Site; 
(2) that EPA should waive the requirements for permanent disposal under the same analysis as 
EPA proposes to waive the ARAR for temporary stockpiling of solid waste; and (3) that if the 
regulations do apply, the prohibition on siting a solid waste handling facility in a Riverfront 
Area (within 200 feet of a flowing waterbody) would need to be waived as technically 
impracticable from an engineering perspective. 

EPA Position:  As to the application of requirements by the State, CERCLA Section 
121(d) requires each remedial action to achieve the ARARs, unless a specific reason for a 
waiver of the ARAR exists.  One basis for a waiver is if a State has not consistently applied (or 
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demonstrated the intention to consistently apply) the regulations in similar circumstances at 
other remedial actions within the State.   

The Commonwealth timely identified 310 CMR 16 as an ARAR for this remedial 
action.  Moreover, contrary to GE’s implication, the Commonwealth has in fact cited 310 CMR 
16 as an ARAR at prior remedial action sites.316 

With respect to the other response actions at the GE-Housatonic Site, none of the 
response actions were performed as CERCLA remedial actions and therefore the ARAR 
provisions did not apply.  Moreover, for the GE-Pittsfield/Housatonic River Site Removal 
Action cited by GE in its 2014 Comments, the Building 71 On-Plant Consolidation Area, 
listing the Site Suitability Criteria as an ARAR was not necessary.  Specifically, the Building 
71 Consolidation Area: was designed to handle hazardous waste, not solid waste: was not 
within or adjacent to an ACEC; was in an area with existing groundwater contamination and at 
or adjacent to areas with soil contamination: and included capping to meet RCRA and TSCA 
requirements. 

For other Massachusetts sites, there are several reasons why the 310 CMR 16 
regulations were not listed as ARARs.  Specifically: 

o For New Bedford Harbor, the disposal areas:  were not located within or adjacent to 
an ACEC; consisted of Confined Disposal Facility or Confined Aquatic Disposal, 
not an upland landfill; were constructed in areas already contaminated; and were 
designed to meet RCRA and TSCA requirements. 

o At Sullivan’s Ledge: the disposal area was not located within or adjacent to an 
ACEC; the remedy did not expand the footprint of the existing disposal area or 
create a new disposal facility; the remedy required the consolidation of all 
excavated material into an existing disposal area; and the remedy required a cap 
designed to meet RCRA and TSCA requirements. 

o At Silresim Chemical Corporation, the remedy called for all excavated material to 
be disposed of under a RCRA-equivalent cap; the disposal area was not located 
within or adjacent to an ACEC; the remedy did not expand the footprint of the 
existing disposal area or create a new disposal facility; and the remedy required the 
consolidation of all excavated material into an existing on-site disposal area. 

o At the Norwood PCBs Site, the remedy called for all excavated material to be 
disposed of on-site in a manner that met TSCA requirements; the disposal areas 
were not located within or adjacent to an ACEC; the remedy did not expand the 
footprint of the existing disposal area or create a new disposal facility; and required 
capping that met TSCA requirements.  

Decisions not to list 310 CMR 16 as an ARAR at these sites were because application 
of those regulations was not necessary.    

GE claims that if the ARAR is legitimate for this action, the ARAR waiver proposed by 
EPA should be extended not just to temporary management of materials prior to disposal off-

                                                 
316 See, e.g., Norwood PCBs Site, 1996; Fort Devens Operable Unit 2 Decision, 1999. 
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site, but to the permanent disposal within the ACEC of solid waste generated in the cleanup.  
EPA disagrees.  Placement of a permanent disposal facility is clearly within the scope of the 
regulations. Moreover, the temporary and permanent effects on the resources of the ACEC are 
very different.  With temporary management of waste, followed by restoration of disturbed 
areas, there will be only short-term impacts on the resources of the ACEC.  Such short-term 
impacts are dramatically different than the impacts on the resources of the ACEC associated 
with construction of a hazardous waste disposal facility, which will impact the resources of the 
ACEC in perpetuity.  In addition, removal of GE’s PCBs to reduce the unacceptable health 
risks cannot be implemented without temporary impacts to the resources of the ACEC, 
whereas the remedy can be implemented without allowing permanent impacts to the resources 
of the ACEC that would result from construction of a hazardous waste disposal facility.  
Permanent on-site disposal within the ACEC at GE’s preferred Woods Pond landfill location 
would require waivers of these waste facility siting regulations.  Since off-site disposal is a 
viable alternative, technical impracticability does not provide a basis for this waiver, and there 
is no other basis for a waiver.   

Finally, as to GE’s argument about a waiver of the Riverfront Area requirements, the 
provision would be potentially applicable like other provisions in 310 CMR 16.  To the extent 
that (1) the provisions of 16.40 apply to the temporary management of materials during 
implementation of the remedy after excavation and prior to off-site disposal; (2) the materials 
temporarily managed on-site during implementation of the remedy constitute solid waste under 
the regulation; and (3) the locations for management of materials include Riverfront Area(s) 
pursuant to the regulations, EPA, in consultation with the Commonwealth, considers as 
waived, pursuant to CERCLA 121(d)(4)(C), the requirements of 16.40 that prohibit or restrict 
such temporary management locations during implementation of the remedy. 

9. MESA: 
In its reference to the MESA ARAR in the Statement of Position (pages 40-41),, GE 

has raised the same arguments as it makes regarding MESA at pages 34-35 of its brief.  That 
being the case, EPA’s position regarding the MESA ARAR dispute is the same as EPA’s 
position at Section III.C.2 above.  

IV. CONCLUSION 
 

As the foregoing demonstrates clearly, the arguments in GE’s Statement of Position 
should be rejected, and EPA’s Intended Final Decision affirmed.   For over a decade, EPA has 
followed faithfully the remedy decision-making process provided in the Consent Decree and 
Permit, including scientific information gathering and technical analysis, multiple reviews by 
independent peer-review panels, and an extraordinary number of process opportunities for both 
GE and the public.  EPA relied upon its technical expertise and objectivity, along with input 
from GE and the public, in analyzing alternatives in light of the relevant criteria in the Permit 
and information in the Administrative Record.  Based on that analysis, EPA proposed a 
balanced, reasonable remedial approach, rejecting more costly and intrusive alternatives, as 
well as alternatives with less health protection and less cost. 

EPA has carefully considered GE’s arguments, and has identified herein particular 
modifications or clarifications that EPA is willing to make in the final Permit to address GE’s 
concerns.  For example, see the clarification as to the obligation to address a Legally 
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Permissible Change in Use or Future Project or Work at properties with PCBs contamination 
less than 2 mg/kg in Section III.B.2 above, the Section III.B.4  statement of  three potential 
modifications to Inspection, Maintenance and Monitoring of non-GE-owned dams, the Section 
III.C.2 clarification regarding the MESA regulations, and Section III.D.8’s clarification 
regarding the Riverfront Area requirements in 310 CMR 16.   

However, the great majority of GE’s arguments, are premised on a skewed evaluation 
that focuses almost exclusively on minimizing GE’s costs and shifting environmental risks and 
additional costs to the public.  That distorted approach should be rejected.   The record is clear 
that the Intended Final Decision is the remedy best suited to meet the Permit’s general 
standards in consideration of the decision factors, including a balancing of those factors against 
one another.   

For the reasons stated above, EPA’s Intended Final Decision should be upheld 
consistent with this Statement of Position.  



TABLE 1  

ABBREVIATIONS 

 

ACEC Areas of Critical Environmental Concern 
ARARs Applicable or Relevant and Appropriate Requirements 
CAA Clean Air Act 
CCC Citizens Coordinating Council  
CD Consent Decree 
CERCLA Comprehensive Environmental Response, Compensation, and         

Liability Act 
CMS 
CMP 
CMR 

Corrective Measures Study 
Conservation and Management Permit 
Code of Massachusetts Regulations 

CPUE Catch Per Unit Effort 
CSTAG Contaminated Sediments Technical Advisory Group 
CT DEEP Connecticut Department of Energy and Environmental 

Protection 
CTE Central Tendency Exposure 
CY Cubic Yards 
DEDA Definitive Economic Development Agreement 
EA Exposure Area 
EAB Environmental Appeals Board 
EO  Executive Order 
EPA Environmental Protection Agency 
ERA Ecological Risk Assessment 
ERE 
FERC 

Environmental Restriction and Easements  
Federal Energy Regulatory Commission 

GE General Electric 
HEAST Health Effects Assessment Summary Table 
HHRA Human Health Risk Assessment 
IMPG Interim Media Protection Goal 
IRIS Integrated Risk Information System  
LOAEL 
MA DEP/MassDEP 
Mass FWB 
Mass NHESP 
MATC 
MCP 

Lowest Observed Adverse Effect Level 
Massachusetts Department of Environmental Protection 
Massachusetts Fisheries and Wildlife Board 
Massachusetts Natural Heritage and Endangered Species Act 
Maximum Acceptable Threshold Concentration 
Massachusetts Contingency Plan 

MESA Massachusetts Endangered Species Act 
MNR Monitored Natural Recovery 
NCP National Contingency Plan 
NRD Natural Resource Damages 
NRRB National Remedy Review Board 
O&M Operation and Maintenance 



 

PCB Polychlorinated biphenyls 
PSA  Primary Study Area 
RCRA Resource Conservation and Recovery Act 
RFI RCRA Facility Investigation  
RME Reasonable Maximum Exposure 
ROD Record of Decision 
ROR Rest of River  
SOP Statement of Position  
SOW Statement of Work 
SWAC Surface Weighted Average Concentration 
TLC 
TSCA 

Thin Layer Capping 
Toxic Substance Control Act.   

 
  



Table 2.   

Sites Included in Exhibit A of GE’s Statement of Position 
 that had Off-site Disposal of PCB-contaminated Sediment/Soils  

 

Site Information Cited in GE’s 
Exhibit A  (On-site Disposal 
Volume/Type of Disposal) 

Actual Total Volume 
Sediment/Soils Disposed On-
site 

Actual Total Volume 
Sediment/Soils Disposed Off-
site 

Source/Basis  

GE Housatonic, including Upper ½ 
Mile and 1 ½ mile reaches  
R1 / MA 

245,000 yds3 / Placement in two on-
site consolidation areas at GE Plant 
– a new one for TSCA and RCRA 
regulated material and an existing 
one for other material. 

245,000 yds3 disposed on-site. Approximately 125,000 to 135,000 
yds3 to be disposed off-site 
(excluding Rest of River). 
 

CD (2000) 
 
Interview with Dean Tagliaferro, 
EPA RPM, January 2016 

New Bedford  
R1 / MA 
 

up to 550,000 yds3 / Disposed in 
on-site CAD in Lower Harbor. 

19,000 yds3 disposed in on-site Pilot 
Study CDF. 
 
300,000 yds3 projected to be 
disposed in CAD cell in Lower 
Harbor. 
 
 
 
 

As of 12/4/15, 384,421 yds3 
disposed off-site. 
 
229,579 yds3 projected additional to 
be disposed off-site. 
 
 

OU 2:  1990 ROD 
1992 ESD 
1995 ESD 
1999 Amended ROD 
OU 1: 1998 ROD 
2001 ESD 
2002 ESD 
2010 ESD 
2011 ESD 
2015 ESD 
 
Interview with Elaine Stanley, EPA 
RPM 1/12/16-1/20/16 

Norwood PCBs  
R1 / MA 
 
 

20,000 yds3 / Consolidation of soils 
and sediments into portion of site 
to be covered with TSCA-compliant 
multi-layer cap.   

20,000 yds3 consolidated and 
capped on-site. 

Approximately 500 yds3 disposed 
off-site (1983 removal action). 
 

ROD Amended (1996) 
 
Interview with Dan Keefe, EPA 
RPM, 1/19/16 

Grand Calumet River 
R5 / IN 
  

~800,000 yds3 / On-site disposal of 
sediments in a RCRA CAMU.   

Approximately 800,000 yds3 

disposed on-site in RCRA CAMU as 
part of U.S. Steel site remediation. 

150,000-200,000 yds3 disposed off-
site. 

AOC under RCRA (1998)  
CD under CWA (1998) 
 
Interview with Dianna Mally, EPA 
Project Mgr 1/21/16 
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Site Information Cited in GE’s 
Exhibit A  (On-site Disposal 
Volume/Type of Disposal) 

Actual Total Volume 
Sediment/Soils Disposed On-
site 

Actual Total Volume 
Sediment/Soils Disposed Off-
site 

Source/Basis  

Lower Fox River   
R5 / WI 
 
 

81,000 yds3 /disposal at local 
industrial landfill owned by PRP 
located approximately 6 miles away. 

 3,694,000 yds3 as of 8/1/15 
disposed off-site.  Volume includes 
81,000 yds3 from 2000 removal 
action disposed off-site in 
Greenbay, WI landfill owned by PRP 
Fort James Corp.  The additional 
dredged volumes were disposed at 
facilities in Whitelaw, WI (TSCA), 
Chilton, WI (non-TSCA), and at two 
facilities in Michigan.   

AOC (2000) see also final report on 
project (2000)  
NPL Fact Sheet (2015) 
 
Interview with  Jim Hahnanberg, 
EPA RPM in August 2015 and with 
Susan Pastor, EPA Community 
Involvement Coordinator, January 
2016 

Ashtabula River  
R5 / OH 
 
 

500,000 yds3 /On-site disposal on 
PRP’s property. 
 

 509,000 yds3 sediment pumped 
through a 2.5 mile pipeline to a 
sediment confinement facility on 
the Fields Brook site in Ashtabula, 
OH (owned by a PRP).   

Fact Sheet (May 2008) 
 
Interview with Owen Thompson, 
EPA Project Manager for Fields 
Brook site, 1/27/16 

Ottawa River 
R5 / OH 
 

250,000 yds3 / disposal of sediments 
(except from limited hotspots) in 
nearby landfill. 

 239,877 yds3 disposed off-site 
(includes 220,000 yds3 non-TSCA 
regulated disposed at Hoffman Road 
Landfill, Toledo, OH; 19,877 yds3 

TSCA-regulated disposed out-of- 
state). 

Ottawa River Legacy Act Cleanup 
(2010) 
 
Interview with Scott Cieniawski, 
EPA Project Mgr., August 2015 

River Raisin  
R5 / MI 
 

109,000 yds3 / On-site disposal of 
less contaminated sediment 
(106,000 cy) at CDF 2 miles north of 
river mouth.  Off-site disposal of the 
most contaminated sediment (3,000 
cy). 

 72,250 yds3 (includes 70,000 yds3 

non-TSCA regulated disposed at 
USACE Sterling State Park CDF 
approx. 2 miles north of River Raisin 
mouth; 2,250 yds3 TSCA regulated 
disposed at Wayne Disposal, 
Belleville, MI). 

River Raisin Legacy Project (2012) 
 
Interview with Scott Cieniawski, 
EPA Project Mgr., August 2015 
 

Outboard Marine Corporation Site / 
Waukegan Harbor 
R5 / IL 

OU 2: 124,000 yds3 / On-site 
disposal at Outboard Marine 
Corporation Plant 2 property at 
newly constructed sediment 
consolidation facility. 

126,000 yds3 from Waukegan 
Harbor consolidated in on-site 
containment cells including 
approximately 12,000 yds3 that 
were thermally treated prior to 
placement in cells, resulting in 
30,000 gallons of removed PCBs, 
being disposed off-site. 

Approximately 46,000 yds3 from 
Outboard Marine Corp. Plant 2 
property disposed off-site under 
2006 removal action and 2007 ROD. 

ROD (2009) 
ROD (2007) 
Fourth Five-Year Review (2012) 
ESD (2012) 
 
Interview with Timothy Drexler, 
EPA RPM, January 2016 

Allied Paper / Portage Creek 
(including Bryant Mill Pond) / 
Kalamazoo River 
R5 / MI 

OU3:  4,000 yds3 / Consolidation of 
soil/sediment into existing on-site 
landfill to be capped. 
 
Bryant Mill Pond:  ~150,000 yds3 / 
Disposal in on-site former 
dewatering lagoons on PRP 
property.   

154,000 yds3 disposed on-site in 
Allied Landfill. 

166,127 yds3 disposed off-site from 
various removal actions.  
 
30,800 yds3 projected to be 
disposed off-site under 2015 ROD 
for Kalamazoo River. 

Bryant Pond Time Critical Removal 
Action (1999) 
RODs (1998, 2015) 
  
Interview with Jim Saric, EPA RPM, 
January 2016 
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Site Information Cited in GE’s 
Exhibit A  (On-site Disposal 
Volume/Type of Disposal) 

Actual Total Volume 
Sediment/Soils Disposed On-
site 

Actual Total Volume 
Sediment/Soils Disposed Off-
site 

Source/Basis  

Fields Brook 
R5 / OH 

14,000 yds3 / Off-site thermal 
treatment of most contaminated 
sediment (3,000 cy).  Disposal of 
other excavated sediments (11,000 
cy) at on-site TSCA-equivalent 
landfill.   

Approximately 41,514 yds3 disposed 
on-site. 

Over 729,079 yds3 disposed off-site. 
 

ROD (1986)  
ESDs (1997, 1999, 2001) 
Third Five-Year Review (2014) 
 
Interview with Owen Thompson, 
EPA Project Manager, 1/27/16 

Twelve Mile Creek 
R4 / SC  
[Sangamo Weston / Twelve Mile 
Creek/Lake Hartwell)  

Volume not specified / On-site 
disposal of sediments dredged from 
behind dams at upland SMU 
proximate to site.   

 450,000 yds3 non-TSCA regulated 
disposed in off-site landfill 
constructed on parcel purchased by 
PRP located adjacent to the site. 

ESD (2009) 
 
Interview with Craig Zeller, EPA 
RPM, 1/25/2016 

Reynolds Metal / St. Lawrence River 
R2 / NY 
 
 

77,600 yds3 /On-site disposal of 
sediments with PCBs < 50 ppm at 
industrial landfill on PRP property 
with RCRA cap.  Off-site disposal of 
sediments with PCBs > 50 ppm.   

69,000 yds3 non-TSCA regulated 
disposed on-site.  

16,655 yds3 TSCA- regulated 
disposed off-site. 

Decision Document Amend  (1998)  
 
Interview with Pam Tames, EPA 
RPM 1/20/16 

Commencement Bay:  Thea 
Foss/Wheeler-Osgood Waterways 
R10 / WA1 

620,000 yds3 / Disposal of 
contaminated sediments in on-site 
near-shore fill area (St. Paul near-
shore fill area). 

422,535 yds3 disposed in a CDF at 
the head of the St. Paul Waterway.   

 

Approximately 5,000 yds3 from Thea 
Foss disposed in permitted off-site, 
upland facility located in Pierce 
County, WA. 

 

ESD (2004) 
Five-Year Review (2004) 
Remedial Action Construction 
Report (2006) 
Third Five-Year Review (2009) 
Fourth Five-Year Review (2014) 
 
Interview with William Ryan, EPA 
RPM, February 2016 

                                                           
1 The Commencement Bay Superfund site has several operable units.  Only those for which PCBs were a major constituent of dredged sediment were included in 
this table.  The CDFs which received sediment from the operable units discussed above also received sediment from other operable units/projects.   
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Site Information Cited in GE’s 
Exhibit A  (On-site Disposal 
Volume/Type of Disposal) 

Actual Total Volume 
Sediment/Soils Disposed On-
site 

Actual Total Volume 
Sediment/Soils Disposed Off-
site 

Source/Basis  

Commencement Bay / Hylebos 
Waterway 
R10 / WA 

940,000 yds3 / Disposal of 
contaminated sediments at local 
near-shore man-made slip (Blair Slip 
1) converted to CDF and at upland 
regional landfill.   

493,000 yds3 disposed in the Blair 
Slip 1 Nearshore Confined Disposal 
Facility (NCDF) created by the Port 
of Tacoma, a PRP, as a dual purpose 
use: a shipping terminal has been 
constructed on top.   

135,000 yds3 less contaminated 
sediment disposed in Dredged 
Material Management Program 
(DMMP) which is located in open 
water in Commencement Bay, but 
manages material dredged to 
maintain navigational waterways 
and berth depths in the state of 
Washington. 
 
405,000 yds3 dredged from the head 
of the Hylebos disposed at 
Roosevelt Regional Subtitle D 
Landfill in central Washington 
(located over 200 miles from 
Commencement Bay). 

Third Five-Year Review (2009) 
Fourth Five-Year Review (2014) 
 
Interview with Jonathan Williams, 
EPA RPM, 2/5/2016 
 

Commencement Bay/  Olympic View 
Resource Area R10 / WA 
 

  2002 Non-Time Critical Removal 
Action: Approximately 11,000 yds3 
of contaminated sediment and 
debris were removed from the 
nearshore area and disposed of in 
an off-site upland landfill. 

Third Five-Year Review (2009) 
Fourth Five-Year Review (2014) 
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Attachment A 

Timeline for Opportunities for GE and the Public to Comment during Rest of River 
Process 

 
For nearly two decades, EPA has made extraordinary efforts to solicit and respond to the 

views of GE, other stakeholders, and the rest of the public throughout the Rest of River process.   
 
-In 1998, a year prior to EPA lodging the Decree, EPA established a Citizens 

Coordinating Council (“CCC”) made up of over 30 environmental, business and community 
leaders from Berkshire County and Connecticut.  The CCC provides a participatory forum for 
the governments, and sometimes GE, to discuss with the public the status of cleanup, and other 
activities at the Site, and to obtain feedback from the CCC, and to answer questions.  For many 
years, during periods of most active remediation, the CCC met monthly.  Currently, the CCC 
meets four times a year. 

 
-EPA subjected its human health and ecological risk assessments, and three of its 

modeling documents, to independent peer review.  As part of these independent peer reviews, all 
stakeholders were invited to present their views to the peer reviewers.  Following hearing the 
positions of the peer reviewers, EPA adjusted its work products if necessary. 

 
-From 2000-2005, EPA conducted human health and ecological risk assessments of the 

Rest of River, and submitted those risk assessments to peer review by panels of independent risk 
assessment experts.  GE and other members of the public were provided the opportunity to 
present their views to the scientific peer review panels.  GE also performed its own studies as 
part of the risk assessment processes.  CD ¶ 22.b-e. 

 
-From 2001-2006, EPA conducted modeling of the fate, transport and bioaccumulation of 

PCBs in the Rest of River down through Reach 8, and submitted three different modeling 
documents to peer review by panels of independent modeling experts.  In each of the three 
independent modeling peer reviews, GE and other members of the public were provided the 
opportunity to present their views to the scientific peer review panels.  CD ¶ 22.g-i.   

 
-In 2003, GE submitted, and EPA approved, a RCRA Facility Investigation Report that 

included data on the scope and concentrations of PCB contamination in Rest of River; 
 
-In 2005-2006, GE developed and submitted, and EPA approved, Interim Media 

Protection Goals for the Rest of River.  CD ¶ 22.f. 
 
-In 2007, GE submits its Corrective Measures Study Proposal (or Work Plan for the 

CMS) 
 
-In 2008, GE developed and submitted a Corrective Measures Study (“CMS”), and in 

2010 a Revised CMS, each of which included an analysis of alternative approaches to addressing 
the unacceptable risks posed by the PCBs in the Rest of River. 
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- In April and May 2011, after reviewing GE’s Revised CMS and the public comments 
received on the Revised CMS, and before EPA made a proposal to its National Remedy Review 
Board and Contaminated Sediments Technical Advisory Group, EPA held an extraordinary set 
of public sessions known collectively as a “Charrette.”  EPA designed and carried out the 
Charrette to fully inform and involve the overall public, including GE, about EPA’s Rest of 
River remedy decisionmaking.  Over the course of three evening sessions in April 2011, EPA 
and its experts presented information about the Rest of River, PCBs, and sediment remediation to 
nearly 200 citizens.  EPA offered a second full-day Charrette in May 2011, at which citizens 
weighed remedial alternatives using the Permit’s evaluation factors.  

 
-In June-July 2011, EPA Region 1 (the “Region”) submitted EPA’s proposed remedy to 

EPA’s internal advisory National Remedy Review Board (“NRRB”), and Contaminated 
Sediments Technical Advisory Group (“CSTAG”).  GE and the public presented their views to 
the NRRB/CSTAG. 

 
-From September 2011 to May 2012, EPA, Massachusetts and Connecticut jointly 

engaged in remedy discussions, and in May 2012 issued to GE and the public a Status Report of 
Potential Remediation Approaches for the Rest of River.  EPA followed up with multiple public 
meetings in both Connecticut and Massachusetts to hear public comments on the governments’ 
Status Report.   

 
-From August 2012 – December 2013, at GE’s request EPA and GE engaged in technical 

discussions regarding the proposed remedy.   
 
-In June 2014, pursuant to the procedures in the RCRA Corrective Action Permit, EPA, 

in consultation with Massachusetts and Connecticut, issued for public comment a Draft 
Modification to the RCRA Permit, and Statement of Basis (“Draft Permit Modification”).  The 
public comment period, which included a formal public hearing, continued until October 27, 
2014.  EPA received over 2,100 pages of comments from more than 140 commenters. 

 
In addition to the formal public comment steps called for by RCRA or CERCLA, EPA 

informally solicited public comments at many steps in the process, including on GE’s Interim 
Media Protection Goals submittals, and GE’s CMS proposal, CMS and Revised CMS.   

 
As demonstrated above, in recognition of the broad impact that this remedy will have on 

the communities lining the Housatonic River, EPA has afforded GE and the public with a 
virtually unprecedented number of process opportunities.  These interactions with the public and 
GE have assisted EPA in selecting the alternative best suited to satisfy the Permit’s remedy 
selection criteria.    
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Attachment B  

Response to GE’s Comments on Toxicity Values Used 
 to Evaluate Human Health Risks 

 
EPA’s process for evaluating human epidemiological and animal evidence to determine 

the carcinogenicity and cancer potencies of chemicals, including PCBs, is set forth in Agency 
guidelines (USEPA, 1976, 1984, 1986c, 1994, 1996a).  The guidelines were developed within 
the Agency, published in the Federal Register for external comment, and peer reviewed by a 
panel of expert scientists in the fields of carcinogenesis, toxicity, exposure, and related scientific 
disciplines from universities, environmental groups, industry, labor, and other governmental 
agencies.  EPA responded to comments on the draft guidelines and made changes based on a 
review of the comments submitted by these groups and individuals.  The guidelines were also 
submitted for review to EPA’s Science Advisory Board, an external scientific review panel. 
Agency guidelines for assessing carcinogens are consistent with the scientific approaches that are 
used by national and international agencies (e.g., the National Toxicology Program [NTP, 1984] 
and the International Agency for Research on Cancer (IARC, 1987) for evaluating the 
carcinogenicity of chemicals. 

EPA’s process for evaluating human epidemiological and animal evidence to determine 
the noncancer toxicity of chemicals, including PCBs, is set forth in the Agency’s guidelines 
(USEPA, 1986a-b, 1991, 1992, 1993a, 1996b, 1998) and the background document on non-
cancer toxicity provided on IRIS (USEPA, 1993b).  The guidelines cover a variety of health 
endpoints, including Developmental Toxicity (USEPA, 1986b, 1991); Reproductive Toxicity 
(USEPA, 1996b); Neurotoxicity (USEPA, 1998); Female Reproductive Risk (USEPA, 1986a); 
and Male Reproductive Risk (USEPA, 1986a).  The guidelines were developed within the 
Agency, published in the Federal Register for external comment, and peer reviewed by a panel of 
expert scientists from universities, environmental groups, industry, labor, and other 
governmental agencies working in various fields associated with non-cancer toxicity, including 
developmental toxicity, neurological toxicity, endocrine effects, etc.  EPA responded to 
comments on the draft guidelines and made changes based on a review of the comments 
submitted by these groups or individuals.  The guidelines were also submitted for review to 
EPA’s Science Advisory Board, an external scientific review panel. 
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Attachment C 

Responses to GE’s Comments on EPA’s Ecological Risk Assessment and Development of 
IMPGs for Amphibians, Insectivorous and Piscivorous Birds, and Mink 
 

GE’s Statement of Position had discrete arguments regarding the Ecological Risk 
Assessment (“ERA”) and Interim Media Protection Goals (“IMPG”) development for 
amphibians, insectivorous and piscivorous birds, and mink.  EPA’s specific technical responses 
are below on each topic.  Overall, EPA’s work on the ERA and IMPGs was a thorough, reasoned 
approach using generally accepted practices, as well as establishing an independent, peer-
reviewed process, while at the same time soliciting GE and public input.   

Amphibians 

GE, in its SOP and in Section III.C.2 of its October 2014 comments, criticizes EPA’s risk 
assessment and derivation of the lower-bound IMPG for amphibians.  EPA agrees with GE that 
the derivation of the lower bound IMPG for amphibians (3.3 mg/kg PCB) was based on EPA’s 
field study of wood frogs (calculated using the methodology recommended by the Peer Review 
Panel) summarized in the ERA,1 however EPA disagrees with GE’s characterization of the 
amphibian risk assessment and the IMPG.     

It is accepted practice in a typical assessment of ecological risk2 to conduct studies using 
surrogate or representative species (e.g., wood frogs and leopard frogs) to estimate risks to the 
larger taxonomic group (e.g. amphibians), as it is impossible to study all effects to all taxa within 
a group as a practical matter.  As discussed in Appendix E of the ERA, this procedure was 
followed for the amphibian portion of the ERA, in which the results of field studies of wood 
frogs and leopard frogs were combined with other lines of evidence to reach the conclusion that 
there is significant risk to local populations of amphibians in the Housatonic River.3  The 
majority of the Peer Review Panel agreed with EPA’s conclusion.4     

EPA also disagrees with GE’s statement in the SOP that EPA’s demonstration of risk to 
this taxonomic group was overstated and based solely on a site-specific wood frog field study.  
In fact, risk to amphibians was demonstrated using three lines of evidence (field studies, 
laboratory studies, and review of the effects of PCBs on amphibians documented in the scientific 
literature) as documented in the ERA, not solely the site-specific field study for wood frogs.  
EPA also modeled the effect of the metamorph sex ratio and malformations on local population 
dynamics for wood frogs.  The modeling supported the weight of evidence of risk to amphibians 
from PCBs, specifically, that PCBs have an impact on wood frog population growth and 
abundance and hasten population decline, reduce population numbers, and increase the 
likelihood of local extinction.5   

EPA does recognize that populations of frogs and other amphibians have reproductive 
strategies that can withstand losses of individuals during development.  EPA’s wood frog study 
was designed to assess the potential impact of PCBs on different amphibian life stages, including 
                                                           
1 Final Ecological Risk Assessment, Appendix E, at E-145 
2 EPA 2002 Framework for Ecological Risk Assessment EPA/630/R-92/001 
3 Final Ecological Risk Assessment, Appendix E  
4 Responsiveness Summary to Peer Review of the ERA, at 184. 
5 Final Ecological Risk Assessment, at 4-66. 
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reproduction, growth, and maturation, based on known or expected toxicological effects of PCBs 
on amphibians documented in the scientific literature.  However, many of those effects (or 
combinations of effects) from PCB exposure are biologically relevant at the local population 
level.  The lower-bound IMPG for amphibians was based on two sensitive and biologically 
relevant endpoints (metamorph malformation and sex ratio), which act in concert to limit the 
viability of local wood frog populations.6  The sediment lower-bound IMPG of 3.3 mg/kg PCB 
was established, which corresponds to a 20% incidence of malformation (which would lead to 
either death or sterility in the adult, among other issues), rather than the more conservative 20% 
incidence rate for metamorph sex ratio observed at the lower PCB concentration of 0.61 mg/kg.7  
It should be noted that the objective of the IMPG,8 while derived from data on one species, is to 
provide adequate protection for all amphibian species, including those that may be more 
sensitive to PCBs than the wood frog (e.g.  leopard frogs, salamanders).    

Therefore, based on the weight of evidence available for the amphibian risk endpoint, 
EPA disagrees with GE’s assertion that wood frogs can tolerate a 20% or greater effect level, and 
maintains that EPA is correct in using this IMPG in the Performance Standard for Vernal Pools.  

Insectivorous Birds/Piscivorous Birds  

GE states in its SOP and in Section III.C.2 of GE’s October 2014 comments that EPA 
overstates the risks to insectivorous and piscivorous birds and that EPA derived IMPGs based on 
inappropriate methods in the ERA.  Regarding the ecological risk assessments for insectivorous 
birds and piscivorous birds, GE again mischaracterizes the risk assessment process that was 
followed for the Rest of River.  First, EPA did not “require” that any specific effect level be used 
for any of the endpoints examined in the final ERA9, nor did EPA “require” that any IMPG be 
based on a particular modeled food intake rate.  EPA’s only requirement was that the risk 
assessment follow sound scientific procedure and established EPA guidance.  Effects and 
exposure levels used for any of the endpoints were selected by the risk assessors and 
subsequently peer-reviewed by an independent panel of risk assessment experts.  In their review 
of the July 2003 ERA, Peer Review Panel members commented favorably on the decision 
criteria used to select effects metrics for wildlife, which included the two bird endpoints.10   

Laboratory studies were not available to characterize effects of PCBs to the surrogate 
species used in the avian risk assessments, and the field studies had significant limitations which 
prohibited their use for deriving an IMPG.  Therefore, a threshold range was derived using 
toxicity data from the scientific literature, in accordance with the decision criteria established in 
the ERA.  A threshold range provides a range of doses that would be protective of the most 
sensitive bird species (the lower end of the range) as well as  the most tolerant bird species (the 
upper end of the range).  The threshold range for insectivorous and piscivorous birds selected for 
the assessment conducted in the ERA was 0.12 to 7.0 mg/kg body weigh/day based on 

                                                           
6 The term used in the ERA was the MATC; the IMPG was developed based on the MATC. 
7 The metamorph sex ratio 20% incidence rate was 0.61 mg/kg.   EPA selected the IMPG of 3.27 mg/kg based 
primarily on metamorph malformations.  A Peer Review Panel member noted that Ouellet (2000) suggests that 
malformation rates greater than 5% are biologically relevant.  The stochastic population modeling conducted by 
EPA and presented in the ERA supports the conclusion that these effects are biologically relevant. 
8 This IMPG of 3.3 mg/kg was used in the Performance Standard for Vernal pools in EPA’s Intended Final Decision  
9 Final Ecological Risk Assessment 
10 Responsiveness Summary to the Peer Review Comments on the ERA 
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reproductive studies conducted on white leghorn chickens11 and American kestrels,12 
respectively.  The Peer Review Panel members were supportive of the approach and the data 
used to derive the threshold range for these endpoints.13 

With regard to piscivorous birds, EPA acknowledges the fact that the dataset from which 
the modeled food intake rate used to calculate the piscivorous bird IMPG was derived did not 
include the osprey. As noted in the final ERA (Volume 6, page H-25), there were insufficient 
data to generate an allometric equation for Falconiformes, of which osprey are members, so the 
equation for Charadriiformes was used.  However, this latter group includes many piscivorous 
birds, and was therefore deemed by EPA to be acceptable, lacking an alternative.  Again, the 
ERA Peer Review Panel did not express concerns with this accepted approach to establishing 
effect levels for groups with limited experimental data. 

Lastly, on page 40 of GE’s October 2014 comments, GE states that, despite EPA’s 
assertion that the remedy will reduce ecological risks, the proposed remedy does not include 
remediation directly related attaining IMPGs for the insectivorous and piscivorous bird receptors.    
The analysis of how the proposed remedy (as well as the other alternatives) attains the ecological 
IMPGs is documented in EPA’s Comparative Analysis.  Even though EPA did not include 
specific Performance Standards requiring attainment of IMPGs for these receptors, the remedy 
will reduce risks14 by significantly reducing exposure of these receptors to PCBs in sediment, 
surface water and biota.   

Mink 

GE states in its SOP in Section III.C.2 of GE’s October 2014 comments that EPA 
overstates the risks to mink and that EPA derived IMPGs based on inappropriate methods.  GE, 
as it has in the past, attempts to cast doubt upon the validity of the study of PCB toxicity to mink 
that was conducted as part of the ERA.  These same points were raised over a decade ago in 
GE’s comments on the ERA and were thoroughly refuted.15, 16   

As was the case with amphibians, a Maximum Acceptable Threshold Concentration 
(MATC) was derived from effects on one species of the taxonomic group (i.e. mink) that must be 
protective for all species in the group, including those that may be more sensitive (i.e. river 
otter).  The MATC of 0.984 mg/kg PCB corresponds to a concentration that would be expected 
to cause 20% reduced survival (LC20) of mink kits from 0 to 6 weeks of age, an effect judged by 
EPA to be biologically relevant.  This PCB concentration is higher than the Lowest Observed 
Adverse Effect Level (LOAEL) of 0.72 mg/kg determined from studies conducted regarding 
PCB contamination in Saginaw Bay, and nearly four times higher than the LC20 (0.248 mg/kg) 

                                                           
11 Lillie, R.J., H.C. Cecil, J. Bitman, and G.F. Fries. 1974. Differences in response of caged white leghorn layers to 
various polychlorinated biphenyls (PCBs) in the diet. Poultry Science 53:726-732. 
12 Fernie, K.J., J.E. Smits, G.R. Bortolotti, and D.M. Bird. 2001. Reproductive success of American kestrels exposed 
to dietary polychlorinated biphenyls. Environmental Toxicology and Chemistry 20:776-781. 
13 Responsiveness Summary to the Peer Review Comments on the ERA, multiple locations 
14 Comparative Analysis, at 39-41. 
15 Responsiveness Summary to the Peer Review Comments on the ERA, at 69-70, (Response O-RS-25), by 
Weston/EPA 
16 Responsiveness Summary to Public Comments on New Information on the ERA, at 52 to 60, (Responses GE-23 
to GE-27) 
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derived from those studies.17  The consensus among the Peer Review Panel members regarding 
the overall scientific validity of the design, conduct, and interpretation of the mink feeding 
study.18   

With regard to the lack of necropsies performed on kits that died prior to six weeks of 
age, this question was also clearly explained in Response GE-27 and O-RS-25 in the ERA 
Responsiveness Summary.  In summary, it is standard operating procedure in conducting these 
studies at Michigan State University to not necropsy young mink kits because of the cannibalistic 
behavior of maternal mink and other kits toward dead offspring, leaving no carcass to necropsy; 
other studies reported in the scientific literature also did not necropsy young mink kits.  This lack 
of data in no way invalidates the results of this study, as clearly indicated by the Peer Reviewers’ 
remarks.  As discussed in the ERA, the conclusion that these kits died as a result of PCB 
exposure is supported by data on kit weight, which is known to be depressed by PCB exposure, 
and the negative relationship between PCB concentration and kit survival.  If other contaminants 
were responsible for the observed kit deaths, the results would be expected to be random with 
respect to PCB concentration. 

Lastly, on page 40 of GE’s October 2014 comments, GE states that, despite EPA’s 
assertion that the remedy will reduce ecological risks, the proposed remedy does not include 
remediation directly related attaining IMPGs for mink.  The analysis of how the proposed 
remedy (as well as the other alternatives) attains the ecological IMPGs is documented in EPA’s 
Comparative Analysis.  Even though EPA did not include Performance Standards for attainment 
of IMPGs for piscivorous mammals, the remedy will reduce risks19 by significantly reducing 
exposure of these receptors to PCBs in sediment, surface water and biota.   

 

                                                           

17 Bursian, S. J., Sharma, C., Aulerich, R. J., Yamini, B., Mitchell, R. R., Orazio, C. E., Moore, D. R. J., Svirsky, S. 
and Tillitt, D. E. (2006), Dietary Exposure Of Mink (Mustela Vison) To Fish From The Housatonic River, Berkshire 
County, Massachusetts, USA: Effects On Reproduction, Kit Growth, And Survival. Environmental Toxicology And 
Chemistry, 25: 1533–1540. doi:10.1897/05-406R.1 
18 Responsiveness Summary to the Peer Review Comments on the ERA, at 290 - 292. 
19 Comparative Analysis, at 41-42. 
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Attachment D 

Responses to GE’s Arguments on Potential Harm from EPA’s Proposed Remedy 

GE, in its Statement of Position (“SOP”) (pages 14 and 15) and on pages 34-37 of 
Section III.C.1 and Attachments C, D and E of its October 2014 comments, claims that EPA’s 
Proposed Remedy would cause severe and enduring harm to the Rest of River’s unique 
ecosystem.  GE’s concerns, and EPA’s responses are as follows: 

GE Argument: Remedy would impact the entire channel in Reaches 5A and 5C, harming 
ecosystem and species 

As GE correctly notes in its comments at 34 para. 4, the proposed remedy would 
remediate the entire river bed in Reaches 5A and 5C and would impact limited river banks in 
Reach 5A, or 35% of the approximately 10 linear miles of bank in that most upstream subreach.  
After sediment removal (sufficient to construct the appropriate Engineered Cap), the river bed 
will be returned to its former grade by placing the Engineered Cap to contain any residual PCB 
contamination.1  EPA recognizes that removal of the sediment in these reaches of the Housatonic 
River will create a significant short-term disruption to the ecosystem (e.g.to benthic 
invertebrates, fish populations, substrate composition, and colonization by invasive species), 
however, sediment removal is necessary to mitigate the significant threat to human health and 
environment caused by GE’s PCBs.   

In recognition of these short-term impacts, EPA included measures in the proposed 
remedy to mitigate them to the extent possible.  First, the remediation will be conducted using a 
phased approach, thus an entire reach will not be affected at any single time.  Phasing the 
remediation (and restoration) will provide many species with areas adjacent to the construction 
for refugia.  The Restoration Performance Standards and corrective measures also include 
provisions for the management of impacts to state-listed species as necessary.2 

Second, the proposed remedy requires that the Engineered Cap include in its design a 
habitat layer approximating the natural sediment characteristics.3  Therefore, there should be 
minimal long-term effect on substrate composition.  Furthermore, as shown following the 
remediation of the Upper 2-Mile Reaches, there will be significant redeposition of sediment from 
upstream sources and reworking of surficial sediment, which will further assist in returning the 
natural characteristic of the riverbed. 

Third, the extent and timing of recovery of benthic invertebrates and fish populations in 
these reaches following remediation would be considerably more rapid than GE claims.  There is 
an excellent example of the recovery that can be expected which was documented in the studies 
conducted upstream in the East Branch of the Housatonic River following the extensive 
remediation in the ½-Mile and 1½-Mile Removal Reaches (these actions included remediation of 

                                                           
1 The actual remediation amounts will be determined during remedial design pursuant to the process described in the 
Intended Final Decision. Intended Final Decision at 24. 
2 Intended Final Decision at 21-22 
3 Intended Final Decision  at 38 
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the river bed, all banks, and much of the floodplain immediately adjacent to the river).  In 2007, 
approximately one year following completion of remediation of these two miles of river, EPA 
conducted a quantitative survey of benthic invertebrate populations and a semi-quantitative 
survey of fish populations at three transects in the 1½-Mile Removal Reach.4  The results of the 
investigation showed that benthic invertebrate populations had recolonized the sediment bed as 
measured by species richness, density, and diversity, and that the benthic community had higher 
diversity, increased abundance, and increased presence of pollution-intolerant taxa than before 
the remediation occurred.  The fish species composition and numbers also were observed to meet 
expected conditions.  In addition, tissue PCB concentrations in the invertebrates, which form the 
base of the aquatic food chain, were reduced by over 99% as compared with pre-remediation 
levels.  Using similar field and laboratory methods, GE conducted surveys at the same three 
locations in 2012 and obtained substantially the same results, with even further reductions in 
tissue PCB concentrations observed.5  There is no reason to believe that recovery in Reaches 5A 
and 5C, following sediment remediation, will be any less rapid or complete, particularly 
considering that recovery will be enhanced by placement of a habitat layer as part of the 
Engineered Cap. 

Fourth, in these surveys, there was no indication of colonization by invasive aquatic 
species documented by EPA or GE by either plant or animal species.  Similarly, there is no 
indication from these surveys that the removal of contaminated sediment and subsequent 
placement of an engineered cap have caused any meaningful change in groundwater flow and/or 
the presence of a hyporheic zone in the riverbed.   

Fifth, in the case of the banks in Reach 5A that will be remediated, extensive ecological 
restoration using the well-established principles of bioengineering and natural channel design are 
expected to lead to a recovery similar to that observed in the 1 ½-Mile Removal Reach.   

With regard to the position of the Commonwealth quoted by GE, EPA notes, as GE is 
well aware, that these remarks were part of the Commonwealth’s 2011 response to GE’s Revised 
CMS, not to the 2014 proposed remedy or the 2015 Intended Final Decision.  The current 
position of the Commonwealth is stated in its October 27, 2014 comment letter, as follows: “we 
support . . . the more specific approach to remediating the Reach 5 river banks set forth in the 
Proposed Cleanup Plan, which is . . . responsive to the Commonwealth’s concern about ensuring 
that the fundamental, dynamic character of the river remains intact following the necessary 
remediation of eroding banks.”6 

GE Argument: Loss of banks, trees, routes, and rise of invasive species 

In its October 2014 comments, GE expresses concerns at 34 para. 2 regarding the 
proposed remediation and subsequent stabilization of river banks in Reach 5A.  The Intended 
Final Decision provides for removal of contaminated soil from eroding riverbanks in Reach 5A, 
and other contaminated soil from riverbanks in Reach 5B.7  EPA recognizes the value of 

                                                           
4 Post-Remediation Aquatic Community Assessment, 1 ½-Mile Removal Reach, December 2007, Prepared by 
Weston Solutions for USEPA. 
5 2012 Aquatic Macroinvertebrate Sampling Report, 1½-Mile Reach of Housatonic River. GE. October 24, 2012 
6 Commonwealth of Massachusetts’ Comments on EPA’s Proposed Cleanup Plan for Rest of River (June 2014) 
7 Intended Final Decision, II.B.2.a.(1)(b)-(f); II.B.2.b.(1)(c). 
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undisturbed river banks and their role in providing habitat for some species of mammals, birds, 
and other taxonomic groups as well as in providing stability against erosional forces.  However, 
EPA also recognizes, and has demonstrated via Housatonic River Modeling Study,8 that many 
areas of river bank in Reach 5A are highly contaminated with PCBs originating from the GE 
facility in Pittsfield, MA and that eroding PCB-contaminated banks contribute significantly to 
PCB contamination that is transported downstream.  Therefore, the proposed remedy requires 
contaminated, erodible banks in 5A and hot spots in banks in 5B be excavated and restored. The 
four issues that GE raises in this comment are:  reduction of habitat, removal/elimination of 
mature trees along the banks, reduction of access routes for various animal species; and an 
increase in the potential for colonization by invasive species.  Each of these points are addressed 
below. 

After remediation activities are completed, restoration practices will be implemented that 
address the impacts of the remediation on river banks and that restore, to the extent practicable, 
the functions, values, characteristics, species use, and other ecological attributes existing prior to 
remediation.  The proposed remedy requires that GE employ a design approach for the 
restoration of river banks, using natural channel design principles in Reach 5A, that will 
emphasize bioengineering methods.9,10 The bioengineering methods (e.g. woody debris toe 
protection) will provide a variety of habitat.11  Recognizing that the bank remediation/restoration 
will affect only a limited amount of the nearly 20 miles of river bank in Reach 5, EPA considers 
the short-term effects of bank remediation/restoration to be acceptable considering the long-term 
benefits of PCB removal and associated reduction in risk and downstream transport. 

Similarly, EPA recognizes that some mature trees will need to be removed to remediate 
the banks.  The proposed remedy stipulates ecological restoration activities that will promote and 
accelerate the regeneration of mature forest along the impacted banks, rather than result in a 
permanent change to a more open condition along the River.  As noted above, the amount of 
bank disturbance is limited, thereby minimizing the removal of mature trees.   As shown by GE’s 
bank vegetation monitoring following remediation of the ½-Mile Removal Reach, the timely 
establishment of canopy trees on restored river banks can be accomplished; in 2008, which was 
the 7th year of monitoring, all planted areas had canopy tree numbers that exceeded the Target 
Performance Standard.12  Monitoring results in 2010 further confirmed success in establishing 
canopy trees.13  Based on the proven re-vegetation success that has occurred upstream, and at 
other large restoration projects,14  EPA expects similar success when requiring an active 
restoration program for the Rest of River. 

Because the extent of bank remediation will be limited to only a portion of Reach 5A, the 
disruption of wildlife use, including slides and burrows of mammals and access routes for 
reptiles, amphibians, and smaller mammals between the River and the floodplain, will also be 

                                                           
8 Final Model Documentation Report: Modeling Study of PCB Contamination in the Housatonic River. November 
2006.  
9 Intended Final Decision 
10 Statement of Basis   
11 Comparative Analysis 
12 2008 Annual Monitoring Report, Upper 1/2 Mile Reach of the Housatonic River. January 1 2009.  
13 2010 Annual Monitoring Report, Upper 1/2 Mile Reach of the Housatonic River. January 28 2011.  
14 Comparative Analysis, Attachment 12, Attachment 13 
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limited.  In addition, local observations from the 1½-Mile Removal Action, which involved 
much more extensive bank stabilization than will be necessary in the Rest of the River, show an 
existence of a robust beaver population a few years following bank stabilization.  The beaver 
population rebounded so successfully in this area that additional plantings, herbivore control 
measures, and continued maintenance of protective tree cages15,16 were necessary to help ensure 
successful re-vegetation.  Based on the large extent of undisturbed banks and the monitoring 
observations at the upstream remediation project, EPA expects any reduction in slides and 
burrows and access routes for reptiles, amphibians, and smaller mammals to be temporary. 

With regard to GE’s final point, EPA recognizes that colonization by invasive species 
during and following the Proposed Remedial Action, as with any project, is a serious concern, 
particularly in disturbed or newly planted areas, as well as downstream impoundments and, to a 
lesser extent, in the backwaters.  As a result, and as specified in §II.B.H.18.b of the Intended 
Final Decision, an Invasive Species Control Plan is a required part of the Operation and 
Maintenance Plan, which will be part of the Rest of River  

Statement of Work and incorporated into an adaptive management approach.  EPA 
recognizes that control of invasive species can be difficult, particularly the control of invasive 
forms of submerged aquatic vegetation, but “difficult” should not be interpreted to mean that 
properly implemented control measures will not be successful.  EPA recognizes there is a risk 
that some invasive species already in the Housatonic River system may increase, at least 
temporarily, as a result of the remediation.   

The probable success of a properly designed and implemented Invasive Species Control 
Plan in mitigating the potential threat of post-remediation colonization is demonstrated by the 
monitoring results for the upstream 1½-Mile Reach.  As a result of the control plan implemented 
by GE, invasive plant species exhibited less than 5% aerial cover following remediation 
activities, which successfully met the established Maintenance Standards throughout the post-
removal monitoring periods.  This monitoring shows that the Invasive Species Control Program 
continues to be successful.17 

GE Argument: Natural Channel Design Failures 

At 35 para. 3 of its comments, GE cites a recently published technical paper18 that they 
claim raises questions about the effectiveness of ecological restoration, and particularly of 
Natural Channel Design (NCD).  According to GE, in the paper, the authors identify the 
shortcomings with the Natural Channel Design approach – notably, its failure to address 
chemical and biological processes – and show that river restoration is fraught with problems and 
has had disappointing outcomes to date.  According to GE, the authors conclude that “. . . a 
major emphasis remains on the use of dramatic structural interventions, such as completely 
reshaping a channel, despite growing scientific evidence that such approaches do not enhance 
ecological recovery . . . .”  

                                                           
15 2012 Annual Monitoring Report, 1 1/2 - Mile Reach of the Housatonic River. January 30 2013.  
16 2014 Annual Monitoring Report, 1 1/2 - Mile Reach of the Housatonic River. January 29 2015.  
17 2014 Annual Monitoring Report, 1 ½ - Mile Reach of the Housatonic River. GE. January 29, 2015.  
18 Palmer, M.A., K.L. Hondula, & B.J. Koch. 2014. Ecological Restoration of Streams and Rivers: Shifting 
Strategies and Shifting Goals, Annu. Rev. Ecol. Evol. Syst. 45: 247-69. 
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However, when taken in its entirety, this paper does not lead to the conclusion that the 
proposed remediation and restoration of the Rest of River cannot be successful in implementing 
the principles of NCD.  Rather, there are numerous observations made by the authors that are 
germane to the remediation and restoration of the Rest of River and are fully supportive of the 
measures that EPA has specified in its Intended Final Decision.   

First, Palmer et al. note, relative to ecological processes, that “an over-reliance on 
channel design may obfuscate efforts to identify the factor that most limits recovery of a stream; 
quite often this factor is water quality, and thus ecological recovery will not occur until the 
source of pollutants is removed.” [emphasis added] Palmer et al. also note that “As with 
restoration of any ecosystem, the most successful and sustainable approaches should target the 
source of degradation and focus on the appropriate scale.” [emphasis added] The authors also 
conclude that “efforts at watershed and riparian scales that target restoration of hydrological 
processes and prevention of pollutants from entering the stream appear to offer the most 
promise.”  The authors observe “In any case, once stressors, such as nonnatives, uncontrolled 
runoff, or pollutant inputs, are removed, restoration theory suggests that a stream should recover 
on its own (Falk et al. 2006).  This form of restoration is the ultimate type of functional 
restoration because the stressors exert their impact by influencing the processes, both ecological 
and physical, that define healthy rivers (Gilvear et al. 2013).”  These points show that the paper’s 
conclusions support the focus in the Intended Final Decision on removal of PCB contamination 
from the river, banks, and floodplain followed by the active restoration of remediated banks and 
adjacent floodplain.  

The conclusions that Palmer et al. make regarding complete channel reshaping are not 
applicable to the specific challenges for the Housatonic River and the Intended Final Decision.  
First, the channel restoration projects reviewed by Palmer et al. did not specifically include 
contamination removal as the primary objective.  Second, Palmer et al.’s comments apply less to 
the channel work in the Intended Final Decision because, unlike many of the projects referenced 
in the paper, the post-remediation restoration goal is not to enhance biological diversity or 
improve existing habitat, values and functions, but to replicate existing functions and values 
post-remediation.  Therefore, the focus of the Proposed Remedial Action is fundamentally 
different from the goals set for the majority of stream restoration projects reviewed by        
Palmer et al. 

Perhaps most important to reiterate in response to GE’s comment, the Intended Final 
Decision is not an NCD project; instead, it is a contamination removal project.  The cornerstone 
of the Proposed Remedial Action is to address contamination in river sediment and floodplain 
soil along the length of the degraded river corridor.  The intent of the NCD and bank stabilization 
techniques proposed by EPA is to reduce the potential for erosion of contaminated banks and the 
subaqueous caps, thereby preventing additional pollutants from entering the stream system, 
where risks from exposure to PCBs are high.  EPA fully understands that a critical aspect of the 
project involves applying NCD principles not in a vacuum, but as one tool to be used in concert 
with an active remediation and restoration program. 
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GE Argument: Loss of mature forested habitat  

In GE’s comments at 35 para. 4 regarding the loss of mature forested floodplain habitat 
as a result of remediation in the ROR, GE fails to recognize that the Housatonic River and its 
floodplain have been heavily impacted by human activity over the past 300 years, including 
clearing and deforestation of nearly the entire watershed, but have recovered from these 
impacts.19  Considered as a whole, the floodplain forests in the ROR area consist primarily of 
younger trees.20  In addition, the 45 acres of floodplain (not all of which is forested) that EPA 
estimates will need to be remediated21 represents only 4.2%22 of the entire PSA.  

EPA acknowledges that the PCB remediation activities will directly affect aspects of 
forest ecology raised by GE such as the production of coarse woody debris and leaf litter, flood 
flow alteration, and soil characteristics in the short-term and on a localized scale.23  However, the 
remediation and its unavoidable short-term impacts will remove PCB contamination from the 
floodplain soil, and remedy’s Restoration requirements will result in a mature forest becoming 
reestablished following restoration, benefiting the river and floodplain ecosystems.  The impact 
to the forest and its ecosystem functions will be temporary, and the ecosystem, as it has in the 
past, will recover as succession transforms the young vegetation that initiates the restoration 
process into a mature restored forest. 

EPA’s belief in the success of this recovery is, and will continue to be, supported by the 
documented success of restoration activities at numerous sites, including in the 1½-Mile Phase 4 
Floodplains properties, where GE planted over 650 trees and shrubs.  With proper maintenance 
and replanting when necessary, GE achieved a 100% survival rate.  As an example, for the 79 
cottonwoods planted in May 2010 in the 1 ½ Mile, the average height of the trees by the summer 
of 2012 (two years later) was at least 24.2 feet, with 58 of the trees having a recorded height of 
greater than 25 feet.24  Similarly, post-remediation monitoring of the adjacent riverbanks in both 
the ½-Mile Reach and 1½-Mile Reaches of the Housatonic River indicates that the trees and 
shrubs planted as part of the riverbank restoration efforts have been meeting or exceeding the 
performance standards for survivorship and areal cover.25,26,27  EPA expects that the future 
restoration of affected areas in the ROR will produce similar results. 

There are restoration techniques available to mitigate the specific types of effects noted 
by GE in its comment.  For example, during floodplain restoration coarse woody debris can be 
introduced through the reuse of tree trunks that were removed during remediation, and similarly, 
woody materials can be introduced during bank restoration.  Trees that will be planted within the 

                                                           
19 Ecological Risk Assessment, Volume 3, Appendix A.1: Ecological Characterization of the Housatonic River. 
USEPA. November 2004. Section 2.1.  
20 Ecological Characterization of the Housatonic River  
21 Statement of Basis.  As discussed in the Comparative Analysis, the exact areas (therefore habitat types) are to be 
determined based on habitats and occurrences of state-listed species as defined by the Core Areas. 
22 Statement of Basis and Comparative Analysis 
23 Comparative Analysis 
24 Floodplain Non-Residential Properties Adjacent to 1½ Mile Reach of Housatonic River (GECD720); Summary of 
August 2012 Inspection Activities for the Group 4C Floodplain Properties, GE. 11 September 2012.   
25 2007 Summer Vegetation Monitoring Report 
26 2012 Annual Monitoring Report 1½ - Mile Reach of the Housatonic River 
27 2009 Annual Monitoring Report Upper ½ - Mile Reach of the Housatonic River. 
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remediated areas during restoration activities will begin to produce leaf litter in their first years, 
so the loss after clearing is a matter of degree and is temporary, as these planted trees grow and 
produce increasing amounts of leaf litter.  Floodplain microtopography can be restored in the 
final grading following remediation by implementing proper survey techniques and controls as 
well as through the reuse of tree trunks, to restore floodplain roughness and thus water 
retention/flood flow.   

Selecting backfill material (including manufactured soil)28 that best mimics the 
characteristics of the soil currently present is a restoration technique that will also serve to offset 
the soil disruption that is an unavoidable effect of the remediation.  GE comments that backfilled 
soils will not fully duplicate the characteristics of the existing floodplain soils in either their 
physical behavior with respect to groundwater hydrology and infiltration of surface water, nor in 
their ability to provide refugia and overwintering habitat for floodplain-dwelling species.  EPA 
recognizes that it will likely not be possible for backfill to duplicate exactly all of the 
physical/chemical qualities of existing floodplain soils, but believes that GE’s claims that 
backfilled soil will be environmentally unacceptable are greatly overstated.  The use of soil that 
is reasonably similar to natural soils is implicit in the Restoration Performance Standard 
requiring excavated areas to be backfilled to original grade, and engineering specifications for 
backfill soil will be subject to EPA review and approval.  Other engineering controls will also be 
necessary to prevent the compaction of backfill soil during and after placement.  Ecological 
restoration in these areas will enhance the ability of backfilled areas to serve substantially the 
same functions as they did prior to remediation.  Finally, EPA notes that less than 5% of the 
floodplain in the PSA is expected to be excavated; therefore, even if the backfilled soils 
ultimately present any of the problems that GE cites in its comment despite EPA’s oversight, 
such problems will be limited to a number of small, non-contiguous areas of floodplain and/or 
subject to additional actions by GE to alleviate the concern(s).  EPA believes that any short-term 
environmental effects are justified by the reduction of unacceptable human health and ecological 
risks by the excavation of contaminated floodplain soil. 

Because only a small percentage of the floodplain will be disturbed and even that will be 
dispersed through time and space, the refugia of mature forest habitat will remain and mobile 
species will be able to move among mature forest patches during the remediation and restoration 
activities.  As restored areas mature, migration and/or dispersal and re-introduction of mature 
forest species can be expected.  The riparian corridor will remain because work in such a limited 
area of the floodplain will only temporarily create small openings that will have minimal impact 
on corridor integrity and contiguity. In addition, phasing of the remediation will prevent this 
small amount of clearing from occurring at the same time, further reducing its impact.  

GE Argument:  Vernal pool impacts  

Regarding GE’s comments at 36  and also at SOP Footnote 15, EPA is aware of the 
challenges that may be posed in the remediation of vernal pools and ecological restoration, but 
disagrees with the comment that this will result in irreversible changes and have a very low 
chance of success.  EPA believes that the long-term environmental benefits of stabilizing and/or 

                                                           
28 Manufactured soil can also be referred to as engineered soil or amended soil. 



D-8 
 

addressing the harmful PCB contamination in the vernal pools will outweigh short-term changes 
and temporal loss of functions that may happen as a result of remediation activities. 

First, based on comments by GE and others on the 2014 proposed remedy, the Intended 
Final Decision includes modified Vernal Pool requirements  to avoid excavation to the extent 
possible by specifying the use of an activated carbon (or similar) amendment of vernal pool soils.  
Activated carbon amendments act to reduce the bioavailability of organic contaminants by 
increasing the organic carbon content of the contaminated medium which binds the PCBs, and 
have shown promise in a number of applications. 29  Activated carbon (AC) and similar 
amendments are increasingly being used as a component of the remedy at contaminated sediment 
sites. 30  EPA believes there is a reasonable expectation that AC treatment will be successful in 
avoiding excavation in at least some of the contaminated vernal pools designated for 
remediation.  Only if this is determined to unsuccessful does the proposed remedy require 
excavation and restoration of the Vernal Pools.  Furthermore, should the activated carbon 
approach not work, no excavation is required in Core Area 1 and GE is required to minimize the 
impacts from excavation in Core Areas 2 and 3 on a case-by-case basis.31    

Second, in the event that AC amendment is not successful in achieving the required 
reduction of bioavailability, and excavation and restoration of the Vernal Pools outside of Core 
Area 1 is required, EPA believes this can be successfully accomplished.  EPA acknowledges 
that, if performed haphazardly, the cleanup and subsequent restoration efforts have the potential 
to cause changes in sediment types and soil composition, pool size and depth, pool hydroperiod, 
vegetation characteristics, shading and foliage cover, litter and coarse woody debris, and other 
important parameters of these ephemeral pool features.  However, these and other potential 
impacts can be eliminated or reduced by a well-designed restoration program such as the one 
outlined in EPA’s Intended Final Decision. 

EPA has reviewed the literature and the state of the science related to the history and 
efficacy of vernal pool restoration and creation in the context of the Housatonic River cleanup.  
It is clear that vernal pool restoration in particular (as opposed to vernal pool creation) can be 
accomplished successfully with a careful approach and attention to detail.  In the evaluation of 
15 vernal pool creation projects in New England, Lichko and Calhoun (2003, as cited in Stantec 
Consulting 2010) note that failures of pool creation projects to replace key vernal pool functions 
were due primarily to lack of clear goals, poor planning, poor execution, and lack of clear criteria 
for measuring success.  Other studies are in accord with these conclusions, and indicate that an 
important factor in the success of vernal pool creation is evaluating and replicating physical and 
biological conditions of reference pools and/or those pools to be restored, particularly in regard 
to hydroperiod and pool morphology. 

                                                           
29 Comparative Analysis, Attachment 3. 
30Patmont Cr, Ghosh U, Larosa P, et al. In Situ Sediment Treatment Using Activated Carbon: A Demonstrated 
Sediment Cleanup Technology. Integrated Environmental Assessment and Management. 2015; 11(2):195-207. 
31 Intended Final Decision at II.B.3.b. 
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For example, the vernal pool remediation efforts by GE in the 1.5-Mile Reach in 2006 at 
vernal pool 8-VP-132 provide a good indication of the potential for successful vernal pool 
restoration under similar circumstances.  After restoration, as documented by both GE and EPA 
in post-remediation inspection reports, in a short time vernal pool 8-VP-1 was providing 
breeding habitat for vernal pool amphibian species, providing ecological functions similar to the 
pre-remediation pool, and was shown to be meeting the Massachusetts criteria for a certified 
vernal pool.33  EPA expects similar results when existing vernal pools are remediated and 
restored in the Rest-of-River cleanup activities using the program outlined in the Intended Final 
Decision.  

In selecting the preferred remediation alternative, EPA coordinated with the 
Commonwealth of Massachusetts and the State of Connecticut regarding cleanup approaches, 
and evaluated remediation alternatives against the Permit’s general standards and decision 
factors34.  The proposed alternative involves a requirement for avoidance and minimization of 
impacts to species and habitats regulated under the Massachusetts Endangered Species Act, and 
will employ an adaptive management approach.  The phased approach to remediation 
construction over an estimated 13 years will also help to mitigate short term impacts on vernal 
pool habitats.35 

GE Argument:  Impacts on zones surrounding vernal pools  

EPA acknowledges, as GE infers at 36 para. 2, that the habitat surrounding a vernal pool 
is as important as the pool itself in supporting populations of vernal pool species and that, to 
varying degrees, remediation and subsequent restoration efforts will have the potential to cause 
short-term changes in a number of floodplain characteristics in these buffer areas.  However, 
EPA believes that these short-term effects will be mitigated by an active restoration program and 
are off-set by the reduction in exposure to harmful PCBs to the amphibian populations. 

GE Argument:  Spillover impacts into areas adjacent to disturbed areas  

EPA acknowledges and shares the concerns noted by GE at 36 para. 3 regarding potential 
spillover effects (potential increases in erosion and sedimentation (even with controls), the 
spread of invasive plant and animal species to such areas, changes in microclimate, and the 
effects of noise from construction and traffic on sensitive bird and mammal species during the 
breeding and rearing seasons) that might occur during the construction phases of the remediation. 
EPA’s Intended Final Decision36 addresses these issues and provides the framework for 
minimizing and mitigating them.  Each of the specific effects delineated in this comment is 

                                                           
32 Floodplain Residential and Non-Residential Properties Adjacent to 1.5-Mile Reach of Housatonic River 
(GECD710 and GECD720); Summary of April/May 2009 Inspection Activities for the Group 4C Floodplain 
Properties. May 21, 2009. 
33 Floodplain Residential and Non-Residential Properties Adjacent to 1.5-Mile Reach of Housatonic River - 
Summary of April/May 2009 Inspection Activities for the Group 4C Floodplain Properties. GE, May 2009. 
Floodplain Residential and Non-Residential Properties Adjacent to 1½ Mile Reach of Housatonic River - Summary 
of April/May 2010 Inspection Activities for Group 4C Floodplain Properties, GE, June 2010.  2012 4C Floodplain 
Vernal Pool Monitoring Summary, May 2012; 2014 4C Floodplain Vernal Pool Survey.  
34 Statement of Basis 
35 Draft Modification to the Reissued RCRA Permit for Public Comment – June 2014.  
36 Intended Final Decision. 
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addressed briefly below.  However, applicable to all of these issues is the fact that, as 
demonstrated by the body of data and other information developed at Rest of River over the last 
15 years, wildlife is currently impacted by the existing PCB contamination.  EPA believes that 
the long-term environmental benefits of removing and/or isolating the PCB contamination in the 
River and surrounding areas will outweigh short-term effects and temporal loss of functions that 
will occur as a result of the remediation and subsequent restoration activities.37 

Erosion and Sedimentation – Erosion and sediment controls are a necessary component 
of any construction activity and are guided by best management practices (BMPs).  The 
Performance Standards and Corrective Measures outlined in EPA’s Intended Final Decision 
require that GE develop Remedial Design/Remedial Action Work Plans.  EPA anticipates that 
these plans will: 1) provide appropriate erosion/sediment control measures (in the Final 
Remedial Design/Remedial Action Work Plans), 2) insure that reconstruction of river banks will 
minimize erosion, considering the principles of natural channel design, in areas where PCB-
contaminated sediments are removed, 3) maximize the use of bioengineering methods when 
reconstructing riverbanks, and 4) the selection of appropriate cover/cap material for the Erosion 
Protection Layer of Engineered Caps.    

To minimize the negative effects of construction on the community, BMPs such as 
phased construction, dust suppression techniques, perimeter air monitoring, and other 
engineering controls will be required during remedial construction38.  There are several 
techniques that can control erosion by working in conjunction with the geomorphic processes 
and conditions of the construction site, including minimizing the time between removal of the 
pre-construction cover and establishment of the post-construction cover.39 

Invasive Species – EPA acknowledges that there is the potential that areas disturbed 
during remediation and restoration activities could be colonized by invasive plant species.  This 
impact will be mitigated via active control of invasive species as specified by the requirement for 
an Invasive Species Control Plan in the Intended Final Decision.  Invasive plants will be 
identified and targeted for control during the post-construction monitoring and maintenance 
phase of remediation.  The requirement for GE to develop and implement a control plan and then 
monitor the success of that plan during the post-construction operation and maintenance phase, 
will ensure that invasive species will be kept under control during and after completion of the 
Proposed Remedial Action.  Invasive species control and documented success in the Upper ½-
Mile and 1 ½ Mile Reaches was also discussed above in the subsection titled Loss of banks, 
trees, routes, and rise of invasive species. 

Microclimate – Effects of remediation and restoration activities on the existing 
microclimate may include temporary loss of shading, increases in surface water and soil 
temperatures, increased wind velocities, and increased evapotranspiration, among others.  As 
noted in the NRRB Site Information Package,40 remediation and restoration of the river and 
floodplain at this scale cannot be accomplished to any meaningful level without short-term 
                                                           
37 Comparative Analysis 
38 Statement of Basis. 
39 Harbor, J. 1999. Engineering geomorphology at the cutting edge of land disturbance: erosion and sediment control 

on construction sites. Elsevier Science B.V., Geomorphology, 1999. 
40 National Remedy Review Board Site Information Package for the Housatonic River, Rest of River, 
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impacts to the present state of the river and floodplain.  However, EPA believes that phasing the 
project and performing construction in relatively small areas of the project at any given time will 
reduce the scale of these impacts, and implementation of a comprehensive ecological restoration 
program will initiate an accelerated recovery of the ecosystem that will not only alleviate impacts 
caused by the remediation, but also, over the longer term, create processes that will sustain 
diverse river and floodplain communities. 

Noise – EPA acknowledges the concern that construction-related noise during 
remediation activities may affect wildlife breeding and rearing of young in some species, but 
believes such effects will be localized and can be mitigated.  Through consultation with the state 
and federal wildlife agencies, EPA will ensure that the remedial construction plans to be 
developed by GE, to the extent possible, avoid, minimize, and mitigate these effects.  Time and 
scheduling constraints on construction activities will limit the amount of disturbance at any one 
time and restrict construction disturbance to seasonal schedules that allow use of the riparian 
corridor by native species.  Furthermore, only a portion of the river system will be affected at 
one time, so the effects in any one area will be limited to a relatively short period of time. 

GE Argument:  Fragmentation of the PSA ecosystem  

EPA disagrees with GE comments at 36-37 that the Primary Study Area (PSA) 
ecosystem will not recover following the implementation of restoration practices.  The complex 
ecosystems that currently exist within the project area are present despite anthropogenic 
activities that have been influencing land cover in the area since the 1700s.  These historical 
activities significantly affected the ecological conditions and processes around the river, 
including vegetation types and succession, river meandering, downstream transport of sediment 
via accelerated bank erosion, and deposition in the floodplain.41  In addition to historical 
straightening and damming of the channel, the river and surrounding forests were impacted by 
the clearing of riparian areas for agriculture and development.  Urban development and historical 
agricultural activities in the upper PSA resulted in loss of vegetation in the floodplain and 
riparian areas.42  Following these past disturbances, the ecosystem was left to adjust and recover 
naturally, which has resulted in the current conditions in the PSA.  An active restoration program 
will speed up the natural process of ecosystem recovery.  EPA’s ecological restoration strategy is 
to mitigate the temporary impacts related to the remediation activities, not to restore the 
ecosystem back to some historic, unaltered, pristine state.  After remediation and restoration, it is 
understood that Rest of River will not mirror what is observed on-site today – an environment 
that has been compromised in many ways by high concentrations of PCBs – nor what was there 
100 years ago before PCBs were released into the river. Instead, the goal of the ecological 
restoration is to restore the functions and ecosystem services that currently exist.   

To maintain, to the extent practicable, undisturbed forest corridors in the PSA and 
minimize adverse impacts to disturbance-sensitive species, EPA will require GE to develop 
remediation plans that include a phased approach to construction and subsequent restoration.  
Phasing the work will disperse the effects of the construction activities over time (the remedial 
action period is estimated to be 13 years) and space (a distance of 10.5 miles),43 and provide 
                                                           
41 Comparative Analysis. 
42 Active cropland is now relatively uncommon. Ecological Characterization of the Housatonic River. 
43 Statement of Basis. 
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optimal coordination of restoration with remedial activities.  This will limit ongoing disturbance 
to any one area and allow native species to continue using river corridor habitats in post-
restoration areas and areas yet to be disturbed. In the Intended Final Decision,44  GE is required 
to address these concerns in the restoration plans, which will be reviewed and approved by EPA 
(after consultation with the States).  The Intended Final Decision also provides for the use of 
adaptive management to improve and adjust construction as well as restoration methods during 
later phases.  

EPA has reviewed the state of the science of ecological restoration and provided 
examples focused on river restorations involving larger river channels and/or remediation in the 
Comparative Analysis.45  These examples show that, following restoration of impacted sites 
throughout the world, it is possible to restore both the ecological function of areas and 
appearance after they are disrupted in projects on a large scale.  The examples also serve to 
highlight the common practices that helped to establish the restoration success.  Thus, EPA has 
concluded that implementing remediation and restoration as required in the Intended Final 
Decision will result in the return of the functions, values, characteristics, vegetation, habitat, 
species use, and other attributes, to the extent feasible and consistent with the remediation 
requirements. 

GE Argument:   Impacts on state-listed species 

EPA does not agree with GE comments at 37 and in Attachment E that the proposed 
remedy would have “severe adverse impacts” or “substantial impacts” on state-listed species.  
On the contrary, the benefits of removing or significantly decreasing the exposure of such 
species, and others, to high levels of PCB contamination, outweighs the short-term impacts.  
EPA’s opinion is shared by the Commonwealth of Massachusetts, whose responsibility it is to 
administer the Massachusetts Endangered Species Act.  As discussed in the Commonwealth’s 
comments on EPA’s Proposed Cleanup Plan for Rest of River46, the Commonwealth has been 
providing comments to EPA on the remediation of the Rest of River since 2008 and has been 
involved in discussions with EPA and the State of Connecticut since 2011.  As a result of this 
collaboration, and after a thorough review of the components of the remedy that potentially 
could result in a “take” of state-listed species, the Commonwealth expressed its support for 
EPA’s proposed remedy, noting that the plan would be protective of human health and that the 
plan is “directed at preserving the dynamic character of the river ecosystem and avoiding, 
minimizing and mitigating remedy impacts to the affected wildlife and their habitats, with a 
particular focus on protecting state-listed species (p. 2)44. 

Moreover, the Commonwealth specifically addressed the consistency of the proposed 
remedy with the MESA requirements; its support for the proposed remedy makes it is clear that 
GE’s exaggerated claims of impacts to state-listed species are without merit. 

In addition to the Commonwealth, the Massachusetts Audubon Society, one of the more 
prominent landowners along the Rest of River, also provided extensive comments on EPA’s 

                                                           
44 Intended Final Decision. 
45 Comparative Analysis, Attachment 12 - River & Floodplain Restoration 
46 Commonwealth of Massachusetts' Comments (2014). 
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proposed remedy.47  Nowhere in its comments does Mass Audubon express concerns regarding 
the impact of the proposed remedy on the American bittern, nor on state-listed species generally.  
The Audubon “State of the Birds” report48 49 cited by GE in its comment does include a species-
specific review of the status of American bittern.  However, one of the primary reasons listed in 
the Audubon report for the declining local populations of this species is habitat degradation, with 
“chemical contamination” cited as one of the major causes of habitat degradation.  EPA agrees 
with this assessment.  In fact, the American bittern was specifically evaluated in the Ecological 
Risk Assessment conducted for the GE/Housatonic River Site, and it was concluded that 
“American bitterns feeding and reproducing in the Housatonic River PSA are at a high risk of 
toxicity from exposure to PCBs in these reaches.”50  It is both technically and rationally illogical 
to conclude that a cleanup plan specifically targeted at the removal of the very chemical that 
poses a threat to American bitterns should not be conducted because it might temporarily affect 
the contaminated habitat occupied by those same bitterns.   

Attachment C to GE Comments – Brooks, Calhoun, Hunter, ecological impacts of remedy 

The topics in Attachment C were also addressed in GE’s text on pages 34-37.  To the 
extent that additional issues were raised in Appendix C, EPA’s response is incorporated in the 
applicable sections above.   

Attachment D to GE Comments – 30 articles about restoration 

In its Attachment D referenced in its Statement of Position, GE claims that EPA’s 
position that restoration would effectively and reliably re-establish the pre-remediation 
conditions and functions of the affected habitats is not supported, and references 30 sources it 
claims were not considered by EPA.   

There are some general principles of ecological restoration on which GE and EPA agree: 

o Ecological restoration is a fairly young discipline; 

o Ecological restoration can improve the structure and function of degraded ecosystems and 
can, under the right circumstances, re-establish an approximation of the previous ecosystem, 
but takes some time to develop; and, 

o Restoring the ecological integrity of degraded waterways is tough, complicated work. 

Notwithstanding these basic points of agreement regarding ecological restoration, 
remediation with subsequent restoration is necessary within the Rest of River due to PCB 
contamination that poses unacceptable risks to human health and the environment, as clearly 

                                                           
47 Mass Audubon (Henry Tepper, President), Re: Proposed Remedial Action for the Housatonic River: Statement of 
Basis for EPA's Proposed Action for the Housatonic River "Rest of River" & General Electric Company, Pittsfield, 
Massachusetts Draft Modification to the Reissued RCRA Permit for Public Comment - June 2014. Letter to Dean 
Tagliaferro (USEPA), October 27, 2014.  
48 Mass Audubon. 2013. State of the Birds: Massachusetts Breeding Birds: A Closer Look. Mass Audubon Society. 
49 The Commonwealth of Massachusetts Natural Heritage & Endangered Species Program collaborated with Mass 
Audubon in the preparation of the State of the Birds report. 
50 Final Ecological Risk Assessment, at K-66. 
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demonstrated in EPA’s Human Health Risk Assessment and Ecological Risk Assessment.  
Nowhere in Attachment D to GE’s comments is this serious problem acknowledged (indeed, the 
term “PCBs” is not found anywhere in Attachment D), and in fact the authors refer only to the 
remediation itself as the source of the environmental degradation that requires restoration, as 
though the Proposed Remedial Action was being performed in a vacuum.  The remediation and 
restoration would be unnecessary if PCBs from GE’s Pittsfield facility were not currently 
contaminating many miles of the Housatonic River and many acres of the adjacent floodplain.  
Addressing the contamination in these areas will result in unavoidable temporary impacts, but 
will provide significant benefits for the river and its floodplain in the long term.  As is shown by 
the title of the restoration requirements in the Intended Final Decision (Restoration of Areas 
Disturbed by Remediation Activities), the rationale for EPA’s ecological restoration strategy is 
that it is being undertaken to mitigate temporary impacts related to the remediation activities, 
not, as claimed in Attachment D, to restore the ecosystem back to some historical state.  After 
remediation and restoration, it is understood that the Rest of River will not mirror what is 
observed today, an environment compromised in many ways by high concentrations of PCBs, 
nor what was there 100 years ago before PCBs were released into the river.  Instead, the goal of 
the ecological restoration is to restore, following remediation, the functions and ecosystem 
services that exist today but without the significant impairment from PCB contamination.  

In Section II.B.1.c.of its Intended Final Decision, EPA describes the Restoration 
Performance Standard and associated Corrective Measures.  This program was designed to 
include the elements that have been identified in the literature as being the major contributors to 
the success of restoration projects, and to avoid the causes of failure that were common for the 
projects that were not deemed a success (many of which GE notes in its Attachment D).  The 
Corrective Measure lays the foundation for a successful restoration process, outlining procedures 
for conducting the baseline assessment; developing the restoration performance objectives and 
evaluation criteria; developing a restoration corrective measures coordination plan to be 
performed during the implementation of the corrective measures; and lastly, designing and 
implementing the restoration plan, and monitoring.  This process will require GE to collect 
additional information which will form the basis of an adaptive management strategy to inform 
the process iteratively as the remediation proceeds downstream, and into post-construction 
activities. 

GE’s statement “… any meaningful ecological recovery of certain elements of the Rest of 
River ecosystem will take, at best, decades beyond the timeframe of the remediation,  implies 
that floodplain remediation and restoration could require an extremely long and unreasonable 
period of time.  However, EPA notes in Section II-4 of the Ecological Characterization of the 
Housatonic River that “Much of the upper two-thirds of the project site appear to have been 
cleared for agriculture at one time” and in Section II-2 that “Farm abandonment and 
reforestation, in the form of both natural and planted trees, began to shape the landscape of 
Berkshire County in the early part of the 20th century.”  It was also noted by the Berkshire 
Regional Planning Commission that “As discussed at the Rest of River Municipal Committee 
work session of February 27, 2014, in which EPA and DFW staff were present, it was estimated 
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that the floodplain forests are probably in the order of 60 years old.”51  These statements indicate 
that much of the forested area (described by GE in Attachment D as an “ecologically vibrant 
reach of river”) is 100 years old or less.   

It is not surprising that there is a seemingly mature floodplain forest in this situation, in 
that a dominant forest canopy species in Rest of River floodplain – the silver maple (Acer 
saccharinum L.) is one of the fastest growing deciduous trees of the eastern and mid-western 
forests.  It can grow 3-7 feet per year achieving a mature height of 90 feet, and is a source of fast 
shade, large woody debris, and litter in streams.  Silver maple shares many of its sites with red 
maple (Acer rubrum L.), a medium sized tree that grows 2-5 feet per year reaching a mature 
height of 68 feet that is also dominant in the forested floodplain of the Rest of River.  With 
prolific seed and such rapid growth rates, the rapid reforestation exhibited over the last century 
following deforestation without an active restoration program is explained.  However, GE seems 
to be unaware of the life history characteristics of the dominant tree species in the Rest of River, 
stating that “one might subtract only 10 years from the 100-200 years it takes to grow a very 
large silver maple by planting a sapling rather than waiting for seed-based recruitment.”  While it 
may be true as a generalization that restoration of some mature forest communities can be 
difficult and slow to achieve, the dominance of these species in the natural communities and 
conditions of Rest of River is central to EPA’s position that restoration of forested floodplain in 
these areas is feasible in a reasonable time frame. 

Based on this information, it is evident that historically a substantial portion of Rest of 
River was in agriculture or logged, and the dominant tree forest structure removed, before the 
Housatonic River ecosystem established its current floral and faunal communities and ecological 
functions (as a “novel” ecosystem) over the past 60-100 years.  This recovery process occurred 
naturally, not aided by active restoration activities and without careful monitoring and adaptive 
management.  With an active restoration program in place to promote and track the restoration 
response after remediation, the historical ecosystem response to human intervention supports 
EPA’s position that substantial recovery will not require centuries following remediation, but 
rather a much shorter period of time.   

EPA’s Attachment 12 (River & Floodplain Restoration) to its Comparative Analysis 
provides some relevant examples of successful ecological restoration projects across various 
settings and scales.  These example projects show demonstrated successes following restoration 
of impacted sites throughout the world, illustrating that it is possible to restore both the 
ecological function of areas and appearance after they are disrupted, and highlight the common 
practices that helped to establish the restoration success.  Examples of projects were selected 
where the project was of particular relevance to the Housatonic River in that they were large 
rivers and streams with a floodplain connection and/or with sediment/soil remediation (much of 
the current literature base includes much smaller river systems than the Housatonic and/or very 
different primary restoration goals, such as maintaining a specific stable channel form).    

GE claims that “None of the case studies cited as examples of successful restoration is 
appropriate for comparing the potential outcomes of the proposed remediation and restoration 
                                                           
51 Letter from Nathaniel W. Karns (BRPC) to  Dean Tagliaferro (USEPA), October 20, 2014, Re:  Comments on the 
Draft Modification to the Reissued RCRA Permit for Public Comment - June 2014 and the Statement of Basis for 
EPA's Proposed Remedial Action for the Housatonic River "Rest of River" (June 2012).  
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efforts in the Rest of River….”  However, GE goes on to base its argument on the premise that 
the Rest of River area is “ecologically vibrant,” and that the examples that EPA provides “were 
focused on rivers that were physically, chemically, and biologically degraded.”  As it is EPA’s 
view that the Housatonic River and its floodplain are chemically and biologically degraded by 
the PCB contamination present, and the area has been physically degraded through historical 
alteration of the river channel and floodplain, in fact these examples serve as EPA intended.   

The technical publications referenced in EPA’s Attachment 12 were noted by GE as 
being slim and dated.   GE’s critique overlooks the relevance of the body of work presented in 
Attachment 12 and the fact that the references, which describe the history of ecosystem 
restoration and/or highlight successful river and floodplain restoration practices, were not 
intended to represent an exhaustive literature review of the subject of ecological restoration.  
GE’s criticism of the document as though it were an attempt to do so thus constitutes a straw-
man argument.  Rather, the references are a selection of relevant studies that document the 
development of the science of restoration or provide examples of restoration with varying 
degrees of success, but which have common techniques proven successful that can be emulated 
across varying conditions.  

GE’s comment also emphasizes that some citations were not published in a “peer-
reviewed journal,” implicitly suggesting they may not have merit in the discussion of restoration 
science. It should be recognized that not all valid sources of information are peer-reviewed.  
Resources such as books or studies by academics or government agencies may be evaluated on 
their technical merit, though their publication process may not include the peer review process 
used by academic journals.  For example, the Housatonic River Historical Changes in River 
Morphology reference52 is not itself from a peer-reviewed journal article, but is a review of a 
series of peer-reviewed books and publications.  For restoration projects, there is a large body of 
scientifically rigorous work that is not formally peer-reviewed; much of it is generated by active 
practitioners and has occurred relatively recently.  But it is nonetheless valid and used by other 
scientists and managers to inform decisions.  For example, only a small fraction of the tens of 
thousands of pages of work conducted by both EPA and GE on the GE/Housatonic River Site 
has been published in peer-reviewed journals, yet the research is accepted by both parties and 
others, as the common information upon which decisions regarding the future of the river should 
be based. 

Much of the criticism about the references listed in EPA’s Attachment 12 is aimed at a 
common thread – that river restoration is difficult.  EPA’s Attachment 12, the Statement of 
Basis, and other materials presented by EPA indicate EPA’s agreement with this conclusion, and 
go on to state that it is important to obtain more site-specific investigation to set appropriate 
restoration targets, develop an adaptive management approach, and implement a careful plan that 
pays close attention to detail, is conducted by restoration experts, and reflects lessons learned 
from past restoration projects. 

Some of the references are criticized by GE as not being relevant.  For example, Leopold 
and Maddock, 1953 was described as being a “technical review of limited relevance to the Rest 

                                                           
52 National Remedy Review Board Site Information Package, Appendix A – Historical Changes in Housatonic River 
Morphology  
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of River beyond foundation science.”  This criticism seems to contradict the earlier statements by 
the authors of Attachment D about the unknowns related to river ecology and river restoration, 
and implies that the knowledge of the “foundation science” is neither helpful nor necessary. 
Leopold and Maddock’s important work sets the stage for the current understanding of river 
systems.  

A Compilation of Research Papers Cited by GE 

As with nearly any scientific discipline, there is a large body of literature available on 
ecological restoration and as with other disciplines, the authors of the literature often present 
diverging viewpoints.  As GE notes in Attachment D, its search of the literature generated 9,874 
references on river, stream, or floodplain restoration as of July 17, 2014.  GE’s Attachment D 
provides a selective list of 30 technical papers from this body of work; the majority of which are 
relatively new. 

EPA’s review of the papers selected by GE concludes that, while some of the papers 
provide information that is worth considering in the implementation of the Restoration 
Corrective Measures required in the Intended Final Decision, in general, none of the conclusions 
in these papers suggest that the restoration Performance Standards established in the Intended 
Final Decision will not be achievable.   

In one example, Palmer et al. (2014) cited by GE make note that, in relation to ecological 
processes, “an over-reliance on channel design may obfuscate efforts to identify the factor that 
most limits recovery of a stream; quite often this factor is water quality, and thus ecological 
recovery will not occur until the source of pollutants is removed” (P. 251).  Palmer et al. observe 
that “as with restoration of any ecosystem, the most successful and sustainable approaches 
should target the source of degradation and focus on the appropriate scale.”  The authors also 
conclude that “efforts at watershed and riparian scales that target restoration of hydrological 
processes and prevention of pollutants from entering the stream appear to offer the most 
promise.”  Accordingly, the paper’s conclusions actually support the focus of the Intended Final 
Decision on stream bed, bank, and floodplain PCB removal followed by restoration.  The focus 
of several of the research papers cited by GE appears not to be on remediating and restoring 
rivers that have been contaminated and present unacceptable risks to human health and the 
environment.53  Rather, the focus appears more to be on the evolving nature of the river 
restoration science and debate on how best to restore ecosystems in general.  EPA’s Intended 
                                                           
53 For example, GE cites the following paper, which is described as a case study that proposes a set of technical 
monitoring and assessment measures in an effort to assess success and discern failures in river restoration. 
Buchanan, B.P ., M.T. Walter, G.N. Nagle, and R.L. Schneider.  2012.  Monitoring and assessment of a river 
restoration project in central New York.  River Research Applications 28:216-33.  According to the authors of 
this paper the main impetus for this project was to protect properties along a reach of the Six Mile Creek where bank 
erosion had become severe.   In another example, GE cites the following paper which describes reasons for failure of 
one stream rehabilitation project.  Smith, S.M., and K.L. Prestegaard.  2005.  Hydraulic performance of a 
morphology-based stream channel design.  Water Resources Research 41(1l): W l 1413:1-17.  This project was a 
stream rehabilitation project on a gravel bed tributary to the Patapsco River in Maryland.  As the authors describe 
“The Deep Run reconfiguration was proposed to reduce sediment loading to a riparian wetland located immediately 
downstream of the project reach.  The wetland project was created by gravel extraction in the Deep Run valley, 
which lowered the floodplain elevation.”        
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Final Decision addresses those issues, with its multiple measures to avoid, minimize and mitigate 
impacts, Restoration Performance Standards, monitoring and adaptive management. 



Attachment E 

Cross-References to GE’s Statement of Position 

 

GE’s Arguments from 1/19/2016 Statement of Position Location 
of GE’s 
Argument 

Location of 
EPA 
Response 

I. EPA’s Out-of-State Disposal Requirement Conflict with the Consent 
Decree’s Remedy Selection Criteria and is Unlawful 

6 III(A)(2)(g) 

II. EPA’s Intended Remedy is Not Necessary to Protect Health and 
Would Cause Overall Environmental Harm and Therefore Violates 
the Consent Decree 

11 III(A) 

A. EPA’s Remedy Goes Beyond What is Necessary to Protect 
Human Health 

12 III(A)(2) 

B. EPA’s Remedy Would Cause Overall Harm to the Environment 14 III(A)(2)(a) 
III. The Remedies for the Impoundments and Backwaters Are 

Inconsistent with the Consent Decree’s Remedy Section [sic] 
Criteria and Are Arbitrary and Capricious  

16 III(A) 

A. EPA’s Deep Dredging Remedy for Woods Pond 16 III(A)(2)(b) 
B. Remedy for Reach 7 Impoundments 19 III(A)(2)(c)  
C. Rising Pond Remedy 20 III(A)(2)(d) 
D. Remedy for Backwaters 22 III(A)(2)(e) 

IV. EPA’s Engineered Cap Performance Standards and Requirements 
Arbitrarily Fail to Consider Cap Information Presented by GE 

23 III(A)(2)(f) 

V. The PCB Downstream Transport and Biota Performance Standards 
Exceed EPA’s Authority, Are Arbitrary, and Conflict with the 
Consent Decree 

24 III(B)(1) 

VI. The Required Additional Response Actions for Third-Party Dams 
and Other River Projects Are Unauthorized, Contrary to the Consent 
Decree, and Otherwise Unlawful 

27 III(B)(4) 

A. Requirement to Inspect and Maintain Non-GE-Owned Dams in 
Massachusetts 

27 III(B)(4) 

B. Requirements to Conduct Response Actions for Future River 
Projects 

28 III(B)(2) 

C. Requirements to Conduct Response Actions for Future Dam 
Failure or Breach 

30 III(B)(5) 

VII. Many of the Requirements Relating to Future Activities and Uses at 
Floodplain Properties Conflict with the Consent Decree, Exceed 
EPA’s Authority, and/or Are Otherwise Unjustified 

30 III(B)(3) 

VIII. EPA’s Requirements for Habitat Restoration/Mitigation and a 
MESA Conservation Plan Exceed EPA’s Authority and Conflict 
with the Consent Decree 

33 III(C) 

A. Habitat Restoration/Mitigation Requirements 33 III(C)(1) 
B. MESA Conservation/Net Benefit Plan Requirement 34 III(C)(2) 



IX. EPA’s Identifications of Several ARARs Contain Erroneous or 
Unsupportable Conclusions or Are Unauthorized 

35 III(D)  

A. Federal and State Water Quality Criteria 36 III(D)(1) 
B. Clean Water Act Section 404 Regulations 37 III(D)(2) 
C. Executive Orders on Floodplain Management and Wetlands 

Protection 
37 III(D)(3) 

D. Massachusetts Water Quality Certification Regulations 38 III(D)(4) 
E. Massachusetts Wetlands Protection Act Regulations 38 III(D)(5) 
F. Massachusetts and Connecticut Dam Safety Regulations 39 III(D)(6) 
G. Massachusetts Location Standards for Hazardous Waste 

Management Facilities 
40 III(D)(7) 

H. Massachusetts Site Suitability Criteria for Solid Waste Facilities 40 III(D)(8) 
I. MESA Regulations 41 III(C)(2) 

 



DJ-2 



TOWN OF LEE, BOARD OF HEALTH 

GE-Pittsfield/Housatonic River Site 
Rest of River (GECD850) 

Pre-Design Investigation Work Plan for Upland Disposal Facility 

SATURDAY NOVEMBER 19, 2022 

EXHIBIT-5 



 

 

 
                Andrew T. Silfer 
                Leader, Pittsfield/Housatonic River 
 
 General Electric Company 
                    Global Operations – Environment, Health & Safety 
 1 Plastics Avenue 
                    Pittsfield, MA  01201  
 T 518-937-7257 and 413-553-6602 
  andrew.silfer@ge.com 

  

 

Via Electronic Mail 

November 24, 2021 
 
Mr. Dean Tagliaferro 
EPA Project Coordinator 
U.S. Environmental Protection Agency 
c/o HDR, Inc. 
10 Lyman Street, Suite 2 
Pittsfield, MA  01201 

 
Re:   GE-Pittsfield/Housatonic River Site 

Rest of River (GECD850) 
Pre-Design Investigation Work Plan for Upland Disposal Facility  

 
Dear Mr. Tagliaferro: 
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review and approval is GE’s Pre-Design Investigation Work Plan for the Upland Disposal Facility. 
 
Please let me know if you have any questions about this Work Plan. 
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1 Introduction 
This Pre-Design Investigation Work Plan (PDI Work Plan) has been prepared on behalf of the General Electric 
Company (GE) to present the proposed pre-design investigation (PDI) activities for the Upland Disposal Facility 
(UDF) and UDF support area associated with the Rest of River (ROR) Remedial Action. This section provides an 
overview of the site background and describes the purpose, objectives, and organization of this PDI Work Plan.  

The UDF will be constructed on a 75-acre property that was formerly part of an active sand and gravel quarry and 
that GE acquired from The Lane Construction Corporation (Lane) in April 2021. Figure 1 shows the extent of the 
property acquired by GE (referred to herein as the GE Parcel). That figure also shows the maximum limits of 
consolidated material for the UDF and the associated operational area surrounding and encompassing the limits 
of the consolidated material (jointly referred to herein as the UDF area). Finally, the figure shows the potential 
UDF support area, which is currently undefined but may include temporary facilities such as sediment dewatering 
and material handling areas (referred to herein as UDF support area). 

1.1 Background 
On December 16, 2020, pursuant to the 2000 Consent Decree (CD) for the GE-Pittsfield/Housatonic River Site, 
the U.S. Environmental Protection Agency (EPA) issued a final revised modification of GE’s Resource 
Conservation and Recovery Act (RCRA) Corrective Action Permit (Revised Permit) specifying a Remedial Action 
for the ROR area (EPA 2020). The ROR area consists of the portion of the Housatonic River and its backwaters 
and floodplain (excluding portions of certain residential properties) downstream of the confluence of the East and 
West Branches of the Housatonic River (the Confluence), which is located approximately two miles downstream 
from GE’s former manufacturing facility in Pittsfield, Massachusetts. The selected ROR Remedial Action includes 
a provision for GE to construct and utilize a UDF at the former Lane site for the disposal of certain of the 
sediments and soils to be removed as part of the Remedial Action. 

In accordance with the requirements of the Revised Permit, GE submitted to EPA a Rest of River Statement of 
Work (SOW) specifying the deliverables and activities that GE will conduct to design and implement the ROR 
Remedial Action. After receipt of EPA comments, GE submitted a Final Revised Rest of River SOW on 
September 14, 2021 (Anchor QEA et al. 2021).1 That SOW included pre-design and design requirements for the 
UDF and UDF support area, including a requirement for GE to submit a PDI Work Plan for the UDF. On 
September 16, 2021, EPA issued an approval letter for the Final Revised SOW.  

This PDI Work Plan has been prepared in accordance with the Final Revised SOW and includes descriptions for 
conducting desktop, field, and laboratory-based activities necessary to acquire information for design of the UDF 
component of the ROR Remedial Action.  

 
1 Although the Revised Permit is currently being appealed by other parties to the EPA Environmental Appeals Board, GE 
agreed in a February 10, 2020, Settlement Agreement to submit the SOW and, subject to approval by EPA, to perform the 
investigation and design work specified in the SOW as contractual obligations under that agreement, unless and until EPA 
issues a further revised permit that is not substantially similar to the current Revised Permit. 
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1.2 Purpose and Objectives 
This PDI Work Plan describes the proposed investigations necessary to support engineering evaluations and 
detailed planning and design of the UDF. The results of activities and investigations conducted previously, as well 
as those performed as part of the PDI, will be used to develop the design for the construction, operation, 
monitoring, and maintenance of the UDF and associated facilities and for the final cover and closure of the UDF. 
If the findings or results of the UDF PDI activities indicate that additional investigations are necessary to facilitate 
the design for the UDF and/or UDF support area, a supplemental PDI work plan or an addendum to this PDI Work 
Plan will be submitted to EPA for review and approval prior to implementing such supplemental investigations. 
Further, given that the UDF support area requirements and related facilities are not known at this time, any 
additional investigations deemed necessary based on design requirements for the UDF support area components 
will be proposed and conducted within the UDF support area as part of the design process, as will be outlined in 
the Conceptual Design Plan for the UDF. 

1.3 PDI Work Plan Organization 
The remainder of this PDI Work Plan is organized into the following six sections: 

 Section 2 presents a summary of the Performance Standards for the UDF, as described in Section II.B.5.a of 
the Revised Permit. 

 Section 3 presents a description of the GE Parcel, including the UDF area and UDF support area, and 
pertinent site background and historical site data, including a summary of information currently available to 
support design activities.  

 Section 4 presents a summary of the anticipated UDF design and site layout. 

 Section 5 presents the PDI program objectives and a description of proposed desktop, field, and laboratory-
based activities and investigations to address current data needs for design of the UDF and UDF support 
area (incorporating existing data determined to be of sufficient quality to be usable), including the following: 

o Baseline assessment of the habitat at the UDF area and UDF support area; 

o Survey of existing site features and topography; 

o Subsurface drilling for geotechnical data and sample acquisition; 

o Installation of temporary piezometers and permanent monitoring wells for baseline groundwater elevation 
and chemical groundwater quality monitoring; and 

o Initial Phase IA cultural resource assessment (CRA) of the UDF area and UDF support area. 

 Section 6 presents a summary of data and information that will be obtained during field-based activities and 
the evaluations to be performed based on the acquired PDI data and information, along with a description of 
PDI reporting requirements.  

 Section 7 presents the anticipated schedule for performing the PDI activities.  
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2 Performance Standards for UDF 
Section II.B.5.a of the Revised Permit sets forth the Performance Standards for the UDF. In summary, those 
Performance Standards require that the UDF meet the following construction and design requirements: 

 Be constructed at the location shown in Figure 6 of the Revised Permit (also depicted on Figure 1 herein). 

 Provide a maximum design waste capacity of 1.3 million cubic yards. 

 Have a consolidation area (defined as the waste-containing portion of the UDF) with a maximum footprint of 
20 acres and a maximum elevation of 1,099 feet (ft) above mean sea level (amsl). If the seasonally high 
groundwater elevation is determined to be higher than 950 ft amsl, the maximum elevation of the 
consolidation area may be increased by the number of feet between the seasonally high groundwater and 
950 ft amsl in order to achieve the maximum waste capacity of 1.3 million cubic yards. 

 Include a double bottom liner, separated by a drainage layer, and incorporate primary and secondary 
leachate collection systems. 

 Have the bottom liner a minimum of 15 ft above a conservative estimate of the seasonally high groundwater 
elevation. The seasonally high groundwater elevation will be projected using site-specific groundwater 
elevation data collected in the location of the UDF and modified to account for historical groundwater level 
fluctuations at similarly sited off-site long-term monitoring wells in Massachusetts. This estimation will be 
performed pursuant to a methodology reviewed and approved by EPA. 

 Cover the consolidation area with a low-permeability cap to include liners, drainage layers, and vegetation. 

 Ensure that the liners for both the bottom of the UDF and the cap have a permeability equal to or less than 
1x10-7 centimeter per second (cm/s) and a minimum thickness of 30 thousands of an inch (mil) and are 
chemically compatible with polychlorinated biphenyls (PCBs). 

 Include a stormwater management system to control surface runoff and minimize the potential for surface 
erosion or stormwater contribution to leachate generation. 

 Include a groundwater monitoring network around the UDF to monitor for PCBs and other constituents 
identified in the groundwater monitoring plan as approved or modified by EPA. 

Section II.B.5.a of the Revised Permit provides further that: 

 GE must identify any current non-community and private water supply wells within 500 feet of the UDF 
consolidation area. If any such wells are identified, GE must pay the installation costs for those users to be 
connected to a public water supply (unless they do not consent); and if such a well owner consents at a later 
date or any new water users are identified within 500 feet of the UDF consolidation area, GE must pay the 
installation cost of a connection to a public water supply.  

 GE will utilize the UDF for disposal only of sediments and soils that were generated as part of the ROR 
Remedial Action, and only of those sediments and soils that meet certain acceptance criteria specified in 
Attachment E to the Revised Permit.  
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 GE will be responsible for the proper functioning of the UDF during operations, for closure of the UDF 
(including installation of the low-permeability cap with a vegetative cover) when the UDF is full or the ROR 
excavation and dredging activities have been completed, and for proper operation, maintenance, and 
monitoring of the closed UDF thereafter.  

 No material from the ROR Remedial Action may be disposed of at any other location in Berkshire County, and 
no material from any portion of the GE-Pittsfield/Housatonic River Site other than the ROR or from other 
response actions under the CD may be disposed of at the UDF.  
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3 Site Background and Historical Site Data Summary 
This section presents background information on the UDF site, including a summary of existing site information. 

3.1 Site Description 
As previously noted, Figure 1 shows the extent of the GE Parcel, the anticipated limits of consolidated material for 
the UDF, the UDF operational area, and the UDF support area. The GE Parcel generally consists of previously 
disturbed and barren ground areas void of vegetation, open grassed and wooded areas, and man-made ponds 
which are associated with the prior quarry operations. Additionally, there is an existing Eversource Energy 
(Eversource) utility easement containing overhead electric lines on the western side of the GE Parcel. The 
bordering site features are Valley Street to the north, Woodland Road to the east, the Lee Municipal Landfill to the 
south, and the remaining former Lane property (now Northeast Paving, a Division of Eurovia Atlantic Coast, LLC) 
to the west, which is located on Golden Hill Road.  

3.2 Existing Site Information 
Presented in the following subsections is a summary of existing information pertaining to the GE Parcel, including 
the UDF area and UDF support area. This information has been used in identifying the need for additional data 
collection, as described in this PDI Work Plan, and in developing the preliminary conceptual UDF design 
described herein. That information together with the supplemental information collected during implementation of 
this PDI Work Plan will be used in the detailed design for the UDF and associated areas. 

3.2.1 Topography  
Topography of the entire former Lane property, including the GE Parcel, was surveyed by SK Design Group, Inc. 
and presented on a drawing dated June 4, 2010.2 Existing topography across the GE Parcel is variable and 
features several localized high and low points (including pond areas) likely attributable to the site’s history as a 
sand and gravel operation. Drainage generally pitches internally towards the localized low points. There are 
limited areas of the GE Parcel that drain off site to the east along Woodland Road and to the former Lane 
property to the west. Based on available flood insurance rate maps, the GE Parcel lays entirely outside of the 
mapped 500-year floodplain for the Housatonic River to the north and west (Federal Emergency Management 
Administration [FEMA] 1982a) and Washington Mountain Brook to the south (FEMA 1982b). 

3.2.2 Habitat 
Preliminary information on habitat characteristics of the GE Parcel, including natural community types, the 
potential presence of federally listed threatened or endangered species and state-listed rare species, potential 
wetlands and vernal pools, and invasive species, is available from a number of existing sources. These include 
on-line sources, such as the MassGIS On-line Data Viewer (OLIVER), the U.S. Fish and Wildlife Service 

 
2 As discussed in Section 5.2.2, the topography of the GE Parcel will be re-surveyed as part of PDI activities. 
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(USFWS) National Wetlands Inventory (NWI) Mapping, and the Information for Planning and Consultation (IPaC), 
as well as aerial photograph reviews. This existing information indicates the following: 

The general habitat of the GE Parcel ranges from denuded and excavated areas lacking discernible habitat 
(comprising the majority of the UDF area) to open areas dominated by grass and forbs to forested areas in 
differing stages of succession (in the northern part of the GE Parcel). 

On-line mapping tools that gauge the potential habitat of areas within Massachusetts can be found through the 
MassGIS OLIVER. The OLIVER interactive map, available data layers, and active data layers specific to potential 
and documented habitats reveal that the GE Parcel does not contain any Massachusetts Natural Heritage 
Endangered Species Program (MNHESP) Estimated Habitats of rare wildlife or Priority Habitats of rare species, 
nor does it contain any MNHESP-certified or other identified vernal pools. While several habitats were identified in 
the surrounding geography within five miles of the GE Parcel, the nearest Priority Habitat of rare species was 
located 0.15 mile to the north and the nearest MNHESP-certified vernal pool was located over one mile to the 
southeast. 

A review of the USFWS IPaC on-line mapping tool (USFWS 2021) for the GE Parcel revealed potential habitat for 
northern long-eared bat (a threatened species) and monarch butterfly (a candidate for listing) in the general area. 
Several migratory birds were also identified within the general site area, including the bald eagle, bobolink, 
Canada warbler, prairie warbler, and wood thrush. Given the disturbed nature of the UDF area, the forgoing 
species would not be expected to inhabit that specific area.  

A potential wetland area has been identified on the GE Parcel consisting of an isolated palustrine, scrub/shrub, 
broad-leaved deciduous, seasonally flooded area off of Woodland Road (which will not be affected by the 
consolidation area).3 In addition, the parcel contains a number of man-made or modified permanently flooded 
areas, which are associated with the prior quarry operations. 

Overall, the data gathered from reviews of readily available on-line databases, aerial photographs, and mapping 
indicate that the former quarry area possesses a paucity of habitat that would be considered ecologically 
significant to supporting plant and animal species diversity within the immediate and surrounding geography. The 
northern portion of the GE Parcel supports an area of natural forested cover type which will be further investigated 
as described in Section 5 of this PDI Work Plan. 

3.2.3 Cultural Resources Assessment 
Existing databases have been reviewed to determine whether any cultural resources have been previously 
identified within the GE Parcel.4 Based on review of the National Register of Historic Places (NRHP), the 
Massachusetts State Register of Historic Places (SRHP), and the Massachusetts Cultural Resources Information 
System (MACRIS), no cultural resources listed in those sources are present within the GE Parcel.  

 
3 As discussed in Section 5.2.1, this area will be evaluated further during PDI activities to determine whether it in fact 
constitutes a wetland. 
4 In 2008, GE submitted to EPA a report on an Initial Phase IA Cultural Resources Assessment (CRA) for the Housatonic Rest 
of River Project (URS 2008). That Initial Phase IA CRA was conducted to assess the potential for archaeological and historical 
resources to exist in the portions of the Housatonic River and its floodplain that could potentially be affected by implementation 
of remediation activities selected by EPA – namely, Reaches 5 through 8. That Initial Phase 1 CRA did not address the Lane 
property that is currently the GE Parcel. 
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3.2.4 Utilities 
There are no known underground utilities within the GE Parcel. There is an existing overhead electric utility line 
and associated easement that are owned and operated by Eversource on the western edge of the site. Additional 
underground site utility locations are unknown at this time but are not anticipated within the limits of the UDF area 
and UDF support area. Dig Safe was called in fall 2019 for a groundwater probe investigation conducted near the 
anticipated UDF location, and no utilities were identified. Another utility location survey will be conducted prior to 
field investigation activities to ensure that no utilities were added in the area since the earlier utility search. 

3.2.5 Soils 
Soils within the GE Parcel are expected to consist of some gravel and medium to fine sand. Based on publicly 
available web soil surveys (Natural Resources Conservation Service [NRCS] 2021), the soils originally present at 
the UDF site are reported to be composed of Copake fine sandy loam, Hero loam, Groton and Hinckley soils, and 
gravel. Despite the web soil survey indicating a larger proportion of gravel than other materials in the 
aforementioned composition, there is reason to believe, based on visual field operations and communication from 
the prior landowner (Lane), that a larger portion of finer textured material is present at the GE Parcel.  

3.2.6 Groundwater Elevations  
In fall 2019, a preliminary investigation was conducted at the GE Parcel to evaluate subsurface conditions. This 
investigation included geoprobes in the locations depicted on Figure 5 (discussed in Section 5.2.5). From this 
effort, groundwater was encountered between elevation 947 ft and 949 ft relative to National Geodetic Vertical 
Datum of 1929 (NGVD 29). The elevation of the water edge in the adjacent ponds was approximately 950 ft 
NGVD 29 at the time of the June 2010 aerial survey. Because of the granular nature of the site soils, the pond 
water surface elevations are likely coincident with groundwater. The nearest U.S. Geological Survey groundwater 
monitoring well location is approximately 1.2 miles to the northwest of the GE Parcel at latitude 42°21'04.76" and 
longitude 73°15'28.75”. Although historical data are available for this location, they are not considered 
representative of site conditions for the GE Parcel considering the distance from the site and significant 
topographic variability in this region.  

A review of Massachusetts Department of Environmental Protection (MassDEP) files uncovered an Evaluation 
Opinion Transmittal Report (Anonymous undated), which contains a summary of groundwater elevation data 
collected from monitoring wells located around the nearby Schweitzer-Mauduit and Lee Municipal Landfills. The 
Lee Municipal Landfill is located due south of the GE Parcel on the adjacent parcel. The report indicates that 
groundwater elevations in two wells (MW-84-1 and MW-94-1) along the eastern edge of the Lee Municipal Landfill 
(also approximately in line with the eastern edge of the GE Parcel) ranged from 955.40 ft to 959.91 ft (NGVD 29), 
depending on the well and gauging date. The report also indicates that groundwater elevations in three wells 
(MW-84-2, MW-94-2, and the MW-94-7 cluster) along the western edge of that landfill (also approximately in line 
with the western edge of the GE Parcel) ranged from 948.85 ft to 952.59 ft, depending on well and gauging date. 
These data indicate an east-to-west slope in the groundwater table. 
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3.2.7 Groundwater Quality  
There are no known data on groundwater quality within the GE Parcel. There is historical information available on 
bordering property; however, this information is relatively outdated. 

The aforementioned Evaluation Opinion Transmittal Report includes information on groundwater quality at the 
Lee Municipal Landfill relative to Massachusetts groundwater standards. The report states that there is no record 
of oil or hazardous material being landfilled, and at the time the report was generated, the only consistent 
reportable concentration exceedance shown was for manganese. Because of the proximity of the Lee Municipal 
Landfill to the southwest of the GE Parcel, an elevated concentration of manganese in groundwater could be 
possible in the area between the Lee Municipal Landfill and the GE Parcel.  

There are 12 U.S. Geological Survey historical groundwater wells on the southern edge of Woods Pond. There is 
also one groundwater well on the opposite side of Valley Street from Woods Pond and within the current mining 
operation property. These wells have data detailing groundwater quality; however, these data are from the early 
1980s or earlier and may not be representative of current conditions.    

http://www.arcadis.com/


Pre-Design Investigation Work Plan 

www.arcadis.com 
9 

4 Preliminary Conceptual UDF Design Summary 
This section provides a summary of the conceptual UDF design developed to date. 

4.1 Site Layout 
As noted above, the UDF site consists of land acquired by GE from Lane that was previously part of an active 
sand and gravel quarry. The site will be developed to include the UDF area and UDF support area. Figure 1 
depicts the boundaries of the GE Parcel, the existing features, and the conceptual design limits of the UDF area 
and UDF support area. It is noted that the UDF support area requirements and related facilities are not known at 
this time, and therefore further description of its components is not provided below. The UDF support area 
components and their design will be determined at a later time as part of design activities. 

4.2 Anticipated UDF Design 
The UDF will be an engineered disposal facility that will include features designed and operated to contain soils 
and sediments from the ROR Remedial Action, along with associated leachate, and to allow long-term monitoring 
following completion of filling and capping. The perimeter of the UDF will include a berm, likely constructed from 
on-site soil that is excavated from within the UDF limit of consolidated material. The perimeter berm will provide 
control of run-on from outside of the UDF limit of consolidated material and leachate from consolidated material 
placed within the UDF.  

A double baseliner system will be installed within, and extending up against, the inside slope of the perimeter 
berm. The baseliner system will include primary and secondary low-permeability liners, each having maximum 
permeabilities of 1x10-7 cm/s and minimum thicknesses of 30 mils. A primary leachate collection system will be 
constructed on top of the primary liner and will drain to a sump, which will be the lowest point on the floor of the 
UDF. A secondary leachate collection system will be constructed between the primary and secondary liners to 
provide redundancy to the primary leachate collection system. The secondary leachate collection system will 
drain to the same sump depression as the primary system, but will be separated by the primary liner. Liquids that 
accumulate in the primary and secondary sumps will be removed using submersible pumps and will be stored on 
site in above-ground tanks prior to being taken to the GE Pittsfield Facility for treatment. 

Following placement of consolidated material into the UDF, a final cover will be constructed across the limit of 
placement. The final cover will include a low-permeability liner with a maximum permeability of 1x10-7 cm/s and a 
minimum thickness of 30 mils, a drainage layer, and cover soils suitable for the establishment of vegetation. 
Stormwater runoff from the UDF will be managed by a system of diversion features, downchutes, culverts, and 
basins. 
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5 Pre-Design Investigation 
Based on existing information presented in Section 3, data gaps remain in the body of knowledge needed to 
design, construct, and operate the UDF in accordance with the Revised Permit and current state of practice. This 
section describes the PDI activities that are proposed to supplement existing site information so as to support of 
the UDF design. 

5.1 Data Collection Objectives  
The data proposed for collection in this section will supplement data that have already been collected or are 
available and that are deemed applicable and of sufficient accuracy for use in the detailed design of the UDF. The 
activities discussed in this section will be implemented to address the data gaps or to confirm the current 
understanding of site conditions. Standard operating procedures to be used in the performance of PDI activities 
are summarized in Section 5.3. 

5.2 Site Data Collection 
The following PDI activities are proposed to address the known data gaps and are described in greater detail in 
the following subsections: 

 Baseline habitat assessment, including a wetland survey as needed 

 Topographic field survey 

 Soil geotechnical investigation 

 Soil environmental quality investigation 

 Groundwater depth investigation 

 Groundwater environmental quality investigation 

 Cultural resources assessment 

5.2.1 Baseline Habitat Assessment  
A baseline habitat assessment will be conducted to form a detailed baseline ecological inventory and assessment 
of existing conditions and serve as the foundation for developing the Final Cover/Closure Plan for the UDF area 
and UDF support area, including potential re-use of the UDF area and restoration of the UDF support area. The 
baseline habitat assessment of the approximately 75-acre GE Parcel will include the following components: 

 The presence, location, and species composition of terrestrial and aquatic habitats will be identified initially 
through on-line database reviews and aerial photograph interpretation. This process will include producing 
cover type mapping using the community type classification mapping that was used in the Ecological 
Characterization of the Housatonic River (Woodlot Alternatives 2002). This mapping currently extends from 
the Confluence to the south end of Woods Pond, and it will be extended from that point south through the GE 
Parcel. The mapping will be done with the aid of aerial photographs, and these preliminary delineations will be 
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transferred onto the updated topographic mapping described below. Field investigations will then be 
conducted over the entire GE Parcel to review and verify or adjust the habitat cover type delineations. 

 During the field surveys, each discrete cover type unit will be subject to a detailed inventory using the 
UDF/GE Parcel Habitat Inventory Form attached as Appendix A. This form will record a broad range of habitat 
parameters to characterize structural, physical, hydrologic, and biological conditions within each habitat cover 
unit. The characterization will include measurements of substrate/soil characteristics, plant species 
composition, a broad range of habitat features, and habitat degradation. In addition, based on the information 
collected, the ecological functions and values of the affected habitats will be identified and qualified. 

 Aquatic resources (such as streams or potential wetlands) identified within the GE Parcel, excluding the man-
made ponded areas, will be subject to field verification using current federal wetland delineation criteria. This 
will include completing, for those features, the U.S. Army Corps of Engineers (USACE) Wetland 
Determination Data Form for the Northeast Region, which is attached as Appendix B. In particular, the 
potential isolated scrub-shrub wetland located off Woodland Road will be evaluated using that form to 
determine whether it in fact constitutes a wetland. 

 An evaluation will be conducted as to the presence of vernal pools at the GE Parcel through on-line aerial 
photography review and MNHESP database review confirmed via field verifications.  

 The presence, location, and abundance of federal or state-listed threatened or endangered species or other 
state-listed species and their habitats will be identified through review of the USFWS on-line IPaC and review 
of the MNHESP records on state-listed species. In addition, GE will consult with the USFWS and MNHESP to 
determine whether they have any information on the existence of such species or their Priority Habitat in or 
near the GE Parcel. To the extent appropriate and practicable, the results of these reviews will be confirmed 
via field verifications. This field verification will consist of evaluating the habitat requirements of any potential 
state or federally listed species relative to the identified habitat characteristics on the GE Parcel. 

 The presence, location, abundance, and condition of invasive species as listed by the USACE New England 
District or the Massachusetts Invasive Plant Advisory Group will be identified through base mapping and 
aerial photograph reviews in combination with field verification. 

5.2.2 Topographic Field Survey 
The latest topographic survey covering the GE Parcel was completed using aerial methods in 2010. Given 
limitations with the method used and the age of the survey, a new topographic survey will be conducted to 
accurately document existing conditions at the GE Parcel and support the detailed design of the UDF and UDF 
support area. Additionally, the GE Parcel includes several low areas that contain water (either groundwater or 
surface water or a combination of the two), for which no bottom data were collected in 2010. Consequently, the 
new survey will also include bathymetry across these water-containing depressions so that a continuous surface 
model can be created for the purposes of quantifying earthwork volumes that extend into the water-containing 
depressions. 

The areas to be surveyed in the new topographic and bathymetric surveys are shown on Figure 2 and will 
encompass the portion of the GE Parcel to be developed for the UDF area and UDF support area, including 
peripheral areas planned to contain roads, drainage features, and utilities. The new topographic survey is 
anticipated to consist of either a traditional field survey, an aerial survey using Light Detention and Ranging 
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(LiDAR) technology, or a combination of these methods. In the event that traditional surveying methods are used, 
topographic shots will be collected at the following locations: 

 Top and toe of slopes; 

 Changes in slope gradient; 

 Linear features such as fence lines, if any; 

 Utilities; 

 Edges of water; 

 Edges of road; 

 Tree lines; 

 Other structures; and 

 Intermediate ground shots. 

Bathymetric shots will be collected on an approximately 50-foot grid and will be referenced to the same vertical 
datum as the land-based topographic survey. All surveying work will be performed by or under the supervision of 
a Professional Land Surveyor registered in the Commonwealth of Massachusetts. 

5.2.3 Soil Geotechnical Investigation  
Soil investigations are required to support the evaluations and design of the UDF. The soil investigation program 
for the UDF will accomplish the following objectives: 

 Characterize the variability, depth, and engineering properties of site soils. 

 Collect soil data through field and laboratory testing to support and identify geotechnical design 
considerations, such as settlement and stability, which will be addressed in the engineering design of the 
UDF. 

 Characterize site soils for use in construction of the UDF and operational area facilities and identification of 
the intended use of soils excavated for construction of the UDF and operational area facilities. 

The following sections provide further details regarding the proposed boring locations and depths, soil sampling, 
and field and laboratory testing. This investigation program has been developed assuming that site soils are 
granular and are composed of sands and silty sands, which is consistent with the findings of the 2019 geoprobe 
investigation at the site and available subsurface information from the nearby Lee Municipal Landfill. As indicated 
above, requirements and facilities pertaining to the UDF support area are not known at this time, Accordingly, soil 
investigations for the UDF support area are not included as part of this PDI Work Plan. If deemed necessary 
based on design requirements for the UDF support area components, soil investigations will be proposed and 
conducted within the UDF support area at a later time, as outlined in the Conceptual Design Plan for the UDF. 

 Soil Boring Program 
The proposed locations of the geotechnical borings are shown on Figure 3 and summarized in Table 1. A total of 
18 borings are planned, and the borings are positioned within and outside of the anticipated UDF limits. Table 1 
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identifies the anticipated usage of the proposed borings. As indicated in that table, all 18 borings will be utilized for 
geotechnical testing purposes. Additionally, 11 of the 18 borings will also be utilized for soil quality testing 
purposes. Eight of the 18 borings will be utilized for the installation of temporary piezometers within and outside of 
the UDF footprint, as discussed in Section 5.2.5.1. Six of the 18 borings will be utilized for the installation of 
monitoring wells outside of the UDF footprint, as discussed in Section 5.2.5.2. The locations are based on the 
anticipated limits of the UDF, likely groundwater flow direction, and spatial distribution of data points across the 
site.  

For geotechnical purposes, the borings will be advanced to a target elevation of 935 ft or lower. Where the 
borings will also serve as monitoring wells and temporary piezometers, the depth to groundwater also requires a 
minimum target depth. The deeper of the two criteria will be used when determining the minimum boring depth. 
Table 1 identifies the minimum depth below ground surface (bgs) for each proposed boring.  

Data collected from the proposed borings will support the settlement evaluation of the UDF, the review of the 
liquefaction potential of the UDF foundation soils, the completion of a liquefaction analysis if required, and the 
stability evaluations for the final UDF buildout and any other critical interim construction phases.  

Ten geotechnical borings are planned along the perimeter of the UDF. These borings will support stability 
evaluations of temporary excavation conditions during construction of the UDF and of the proposed UDF grading 
design. The perimeter borings will be spaced approximately 500 ft apart and will be located based on 
groundwater quality monitoring and depth-to-groundwater data needs. 

It is assumed that the geotechnical borings will be completed using a drill rig mounted on an all-terrain vehicle and 
equipped with a 4.25-inch inner diameter hollow-stem auger. Continuous soil sampling will be performed through 
the first 30 ft of each boring followed by a five-foot sample interval to the boring depth. All sampling will be 
completed using a two-inch-diameter split-spoon sampler, with standard penetration tests (SPTs) following ASTM 
International (ASTM) D1586, which will be conducted for each sample collected. Soil recovered from each sample 
interval will be visually characterized for color, texture, and moisture content and field screened with a 
photoionization detector. The presence of visible staining, sheen, product, and obvious odors encountered in the 
soil, if any, will be noted. 

Between six and eight split spoon samples from each boring will be submitted for laboratory analysis of grain size, 
moisture content, Atterberg limits, and specific gravity. The SPT data, field descriptions, and laboratory data will 
be used in the geotechnical evaluations for design of the UDF.    

Arcadis U.S. Inc. (Arcadis) will supervise drilling and direct the drillers to perform SPT sampling, record blow 
counts on the split-spoon sampler, log the borehole, record groundwater elevations, and document details related 
to the advancement and sampling of each boring. 

Soil cuttings will be staged on site in an appropriate waste container (e.g., roll-off, drum, lined area). Soil cuttings 
will be field screened for the presence of volatile organic vapors using a photoionization detector. Soil cuttings 
(and other investigation-derived waste) will be managed and disposed of in an appropriate manner (either on site 
or off site) based on the field screening results and in accordance with applicable rules and regulations. 

 Soil Testing for Engineering Properties  
The following types of soil testing will be performed through both field and laboratory means to determine the 
engineering properties of the site soils. 
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 Standard Penetration Testing: As discussed above, SPT sampling will be conducted during the advancement 
of each geotechnical boring. SPT sampling will be performed using a standard two-inch-outside-diameter 
split-spoon sampler, 24 inches long, and driven by a 140-pound automatic hammer with a 30-inch drop per 
ASTM D1586. The SPT blow count (or “N-value” term) for each sample will be recorded and will represent the 
number of blows required for one-foot penetration into the soil after the initial six-inch seating drive depth. The 
N-values will be used during the design of the UDF to estimate the engineering properties of the site soils.   

 Soil Classification: Each sample collected from the geotechnical borings will be classified in the field through 
visual-manual procedures that conform to ASTM D2488 and the Arcadis Field Guide for USCS Soil 
Classification (Appendix C). In addition, selected samples from each boring will be submitted for laboratory 
classification using the Unified Soil Classification System, which is based on the soil index property tests 
described below and for quality control of the field classifications. The samples chosen for laboratory testing 
will generally focus on depths and locations within each soil layer to confirm the observed stratigraphy noted 
in the boring logs, within zones of loose or soft soils, and at depths below the groundwater table. Soil 
descriptions in the boring logs will be updated where needed to conform to the laboratory-determined soil 
classifications.      

 Soil Index Properties: Soil index properties will be developed from the testing of grain size (ASTM D6913), 
moisture content (ASTM D2216), Atterberg limits (ASTM D4318), and specific gravity (ASTM D854). 
Sufficient soil from the split spoons (or from a combination of split spoons) will be provided to the selected 
geotechnical laboratory for completing the index property testing in accordance with the corresponding ASTM 
standard. The results will be used for quality control of the field soil classifications, determination of site 
stratigraphy, and development of engineering parameters, such as shear strength and soil elastic modulus, to 
support the stability and settlement evaluations. These data will also be beneficial for determining re-use 
criteria of excavated materials during construction of the UDF and for estimation of the permeability of the site 
soils.       

5.2.4 Soil Quality Testing  
Soil testing for environmental quality will be performed at each soil boring associated with a permanent monitoring 
well (six total) plus one soil boring associated with a temporary piezometer internal to the UDF footprint. The 
proposed soil borings are described in Section 5.2.3.1. Figure 4 identifies the 11 specific soil borings proposed for 
environmental testing. The choice of borings for environmental testing was based on the use of the monitoring 
wells to document long-term environmental quality before, during, and after construction of the UDF. Sampling of 
soil from two temporary piezometers within the UDF footprint is proposed to further document environmental 
quality. The environmental testing of the soils from the borings will be used to determine the presence (if any) and 
concentration of chemical constituents in the existing soil to establish baseline chemical conditions for 
comparative evaluations during UDF operations and post-closure monitoring.  

At each boring location, samples will be collected at the following approximate depth intervals: 

 Ground surface to a depth of 1 ft bgs, with this first depth interval obtained by manually digging at the boring 
location prior to commencing boring operations with the drill rig; 

 13 to 15 ft bgs; 

 28 to 30 ft bgs; 
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 43 to 45 ft bgs; 

 58 to 60 ft bgs; and 

 At groundwater table interface. 

The actual sample depth interval and the need for additional testing at each location will be determined based on 
photoionization detector readings and visual observations at the time of the in-field soil investigation.  

All samples will be submitted for analysis of PCBs and the full list of analytes presented in Table 2 of GE’s 2013 
Field Sampling Plan/Quality Assurance Project Plan (FSP/QAPP; Arcadis 2013). Although the full analyte list is 
recommended for establishing baseline chemical conditions, the analyte list to be used during UDF operations or 
long-term monitoring may be modified based on initial sampling results or the nature of the materials being 
disposed of.  

5.2.5 Piezometer and Groundwater Well Installation 
A system of temporary piezometers and permanent monitoring wells will be installed in the soil borings to be 
advanced on the GE Parcel. The proposed soil borings are described in Section 5.3.3.1, and the specific borings 
to be used for piezometers (identified with a prefix of “PZ”) and monitoring wells (identified with a prefix of “MW”) 
are presented on Figure 5. Collectively, both types of features will provide groundwater data that will be used in 
the design of the UDF. The permanent monitoring wells may also be used for long-term monitoring of site 
groundwater during construction, operation, and post-closure of the UDF. As indicated above, requirements and 
facilities pertaining to the UDF support area are not known at this time, Accordingly, groundwater investigations 
for the UDF support area are not included as part of the PDI Work Plan. If deemed necessary based on design 
requirements for the UDF support area components, groundwater investigations will be proposed and conducted 
within the UDF support area at a later time, as outlined in the Conceptual Design Plan for the UDF. 

 Temporary Piezometer Well Installation 
Eight temporary piezometers will be located within the limits of consolidated material and around the perimeter of 
the UDF for the purpose of gauging groundwater elevations over a limited period of time prior to the 
commencement of UDF construction. The temporary piezometers will supplement the permanent monitoring wells 
(described below) to provide a more complete and spatially disperse understanding of groundwater elevations 
that will be used in the design of the UDF. The proposed piezometer locations are depicted on Figure 5 and 
preliminary construction details are presented in Table 2. It should be noted that the preliminary information in that 
table is subject to change based on field conditions as observed and documented by the hydrogeologist 
overseeing the soil borings and piezometer/monitoring well installation. Because of their anticipated use for 
groundwater elevation gauging only, the piezometers will consist of one-inch-diameter casing, rather than the two-
inch-diameter casing used for monitoring well construction. Following installation, the location, ground surface 
elevation, and top of casing elevation will be surveyed by a Professional Land Surveyor registered in the 
Commonwealth of Massachusetts.  

 Permanent Monitoring Well Installation at UDF Perimeter 
Six permanent monitoring wells will be installed in selected soil borings at the perimeter of the GE Parcel, as 
shown on Figure 5. Preliminary construction details are presented in Table 3. It should be noted that the 
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preliminary information in that table is subject to change based on field conditions as observed and documented 
by the hydrogeologist overseeing the soil borings and piezometer/monitoring well installation. As discussed in 
Section 3.5, historical gauging of monitoring wells associated with the Lee Municipal Landfill to the south of the 
UDF indicates a generally east-to-west groundwater flow gradient. The monitoring wells are therefore positioned 
such that three wells (MW 2022-3, MW 2022-4, and MW 2022-5) are located along the western edge and 
downgradient of the UDF, one well (MW 2022-1) is located to the east and upgradient of the UDF, and two wells 
(MW 2022-2 and MW 2022-6) are located to the northwest and southwest and sidegradient of the UDF. The latter 
two wells also provide some contingency in the event groundwater flow direction has a northerly or southerly 
component. Finally, MW 2022-6 is positioned between the Lee Municipal Landfill and the UDF and can serve to 
indicate changes in groundwater quality at that location relative to the upgradient MW 2022-1 well.   

The borehole depths for five of the monitoring wells are based on intercepting the estimated groundwater table at 
an elevation of approximately 950 ft. However, the borehole for MW 2022-4 will be advanced to a depth that is 
below the estimated bed elevation of the Housatonic River. Based on available on-line data, the river water 
surface elevation is approximately 935 ft. Because the depth of the River is unknown and possibly variable, the 
bottom of the borehole will be advanced to an elevation of 910 ft or lower to be conservative.  

Following installation, the location, ground surface elevation, and top of casing elevation will be surveyed by a 
Professional Land Surveyor registered in the Commonwealth of Massachusetts. 

5.2.6 Groundwater Depth Monitoring  
Once installed, both the temporary piezometers and monitoring wells will be gauged on a quarterly basis for a 
minimum of one year (a total of four events minimum) to provide a seasonal range of groundwater elevations. 
Prior to UDF construction, the temporary piezometers will be abandoned in place. However, the monitoring wells 
will remain in service for continued gauging and sampling, as discussed in Section 5.2.7.  

5.2.7 Groundwater Testing for Environmental Quality 
Groundwater testing for environmental quality will be performed at the six permanent groundwater monitoring 
wells described in Section 5.2.5.2 to determine existing (baseline) groundwater chemical quality conditions for 
comparative evaluations during UDF operations and post-closure monitoring. Figure 6 identifies the location of the 
monitoring wells to be used for chemical quality testing. It should be noted that, because of their temporary nature 
and smaller casing diameter, none of the piezometers will be used for chemical quality testing. 

Samples will be collected semi-annually for a period of two years. Samples will be submitted for analysis of the 
full list of analytes presented in Table 2 of the 2013 FSP/QAPP. Although the full analyte list is recommended for 
establishing baseline chemical conditions, the analyte list to be used during UDF operations or long-term 
monitoring may be modified based on initial sampling results or the nature of the materials being disposed of. 
Each monitoring well will also be gauged immediately prior to sampling for each event. 

5.2.8 Phase 1A Cultural Resources Assessment 
As noted in Sections 4.2.1.7 and 4.2.2 of the Final Revised SOW, an initial Phase IA CRA of the UDF are and 
UDF support area will be conducted separately from the CRA for the remediation areas and their associated 
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support areas. The initial Phase 1A CRA for the UDF area and UDF support area will include the following 
activities: 

 An archaeological Area of Potential Effects (APE) and an historic architectural APE will be defined based on 
the location and extent of the UDF area and UDF support area. 

 Desktop and on-line evaluations will be conducted of the Massachusetts Historical Commission’s (MHC’s) 
report files and databases, including the MACRIS, Massachusetts State Historic Preservation Plan, and MHC 
State Reconnaissance Survey Reports, to determine whether the UDF area or UDF support area contains or 
could affect cultural resources included in those databases.  

 Desktop and on-line evaluations will also be conducted of the local Historic District Commission literature and 
databases for the same purpose. 

 GE will consult with the MHC and Native American Tribal Preservation Officers regarding the locations of 
cultural resources and traditional cultural properties in the vicinity of the GE Parcel. 

 An evaluation will be conducted of the GE Parcel, including the UDF area and UDF support area, for the 
potential to contain unidentified potentially significant cultural resources (i.e., whether they have no, low, or 
high potential to contain such resources).5 This evaluation will be conducted using the approach previously 
developed for the 2008 Initial Phase IA CRA (URS 2008), mentioned above, which incorporated data layers 
for soil types, slope, land use, and the location of known archaeological sites within a GIS database.  As 
described in that 2008 report, this approach uses the following key variables to identify the potential for an 
area to contain pre-contact archaeological resources: 

 High Potential 
 water source within 150 meters (m) 
 well drained sandy soils 
 level to fairly level topography (0 – 3%) 
 none to minimal disturbance 
 known sites in the immediate area 

 Moderate Potential 
 water source within 150 to 300 m 
 well drained to fairly well drained, sandy to cobbly soils 
 moderate slopes (3 – 8%) 
 minimal to moderate disturbance 
 known sites in the vicinity 

 Low Potential  
 water source greater than 300 m 
 poorly drained soils 

 
5 For purposes of these CRA evaluations, potentially significant cultural resources mean archaeological and/or historical 
architectural resources that are listed or could potentially meet the criteria for listing on the NRHP, resources that are listed on 
the Massachusetts SRHP and included on the State Inventory of Historic and Archaeological Assets, and potentially significant 
scientific, prehistorical, historical, or archaeological data subject to the Archaeological and Historic Preservation Act. Such 
resources will include properties of traditional religious and cultural importance that fall into any of the foregoing categories.  
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 steep slopes (> 8%) 
 moderate to extensive disturbance 
 no known sites in the vicinity 

In addition, for historic-period archaeological sites, areas within 100 m of major historic transportation 
networks will be added to the high potential zone. 

 Evaluation of known or suspected historic structures within the historic architectural APE will be accomplished 
by starting with existing historic structure inventories compiled by the MHC and local historic organizations. 
The locations of these structures will be plotted in the project GIS system for systematic comparison with the 
location of the GE Parcel. Following compilation of the existing inventory data, a reconnaissance-level 
windshield survey will be conducted by a qualified architectural historian to field verify the current status of 
each previously recorded resource, and to identify other potential historic structures within the APE.   

 To the extent that the foregoing activities identify any known and potentially significant cultural resources 
within the archaeological APE or any known or suspected historic structures within the historic architectural 
APE, or indicate that the UDF area or UDF support area has a high potential to contain potentially significant 
cultural resources (particularly in areas not disturbed by prior operations), GE will develop and submit to EPA 
a supplemental plan to further evaluate whether such resources are present, including through survey 
activities as necessary.    

5.3 Sampling and Analysis Procedures 
The procedures to be followed in conducting the sampling and analysis and related activities described in Section 
5.2 will consist of those provided in the 2013 FSP/QAPP, as applicable. Applicable standard operating procedures 
for field-based activities are found in Volume II of that FSP/QAPP and are listed below: 

 Appendix A Soil Sampling Procedures for Analysis of Volatile Organic Chemicals (VOCs) 

 Appendix C Soil Boring Installation and Soil Sampling Procedures 

 Appendix D Groundwater Purging and Sampling Procedures for Monitoring Wells 

 Appendix L Handling, Packing, and Shipping Procedures 

 Appendix M Standard Operating Procedures for Shipment of Department of Transportation Hazardous 
Materials  

 Appendix N Photoionization Detector Field Screening Procedures 

 Appendix Q Water Level/Oil Thickness Measurement Procedures 

 Appendix S Monitoring Well Installation and Development Procedures 

 Appendix W Equipment Cleaning Procedures 

 Appendix Y Selection of Drilling Method 

 Appendix Z Monitoring Well Inventory Procedures 

 Appendix GG Monitoring Well Decommissioning Procedures 
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In the event that the new FSP/QAPP for the ROR is has been submitted to and approved by EPA prior to initiation 
or during implementation of the PDI field activities for the UDF area and UDF support area, then the remaining 
PDI activities will be performed in accordance with that ROR FSP/QAPP. 

5.4 Health and Safety  
The PDI field activities for the UDF area and UDF support area will be performed in accordance with the Health 
and Safety Plan (HASP) for the ROR (GE 2017). If an updated HASP for the ROR has been submitted to EPA 
prior to initiation or during implementation of the PDI field activities for the UDF area and UDF support area, the 
remaining PDI activities will be performed in accordance with that updated HASP.  
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6 Data Evaluation and PDI Reporting   
This section describes the evaluation and reporting of data to be collected as part of the PDI. 

6.1 Data Evaluation 
Following completion of the PDI field work, laboratory analyses, and receipt of data, an evaluation will be 
performed of the new data along with existing data. The evaluations to be performed are dependent upon the 
nature of the data collected. The results of the baseline habitat assessment will be used to determine and quantify 
ecological conditions and functions within the UDF area and UDF support area, as well as to identify appropriate 
avoidance and minimization efforts that could be implemented to preserve significant or critical habitat (if any).  

The topographic field survey will be combined with bathymetric survey of the water-filled depressions to yield a 
continuous top-of-existing-ground-surface model. The ground-surface model resulting from the PDI survey will 
exist digitally and will be used with earthwork modeling software for the design of the UDF area and UDF support 
area. It will also be used to depict existing conditions on the GE Parcel in UDF design drawings and other report 
figures.  

The geotechnical soil investigation data will be used to derive engineering properties for site soils. These 
properties will be used in the UDF design to evaluate slope stability, settlement, and other geotechnical 
performance aspects. The soil classifications will also be used in the design of stormwater infiltration basin(s), 
although additional field testing may be necessary once the footprint and depth of the basin(s) are established as 
part of the detailed design phase. Chemical quality data for site soils and groundwater will be used to document 
the condition of site media prior to construction and operation of the UDF.  

Groundwater elevation data will be evaluated following collection of a minimum of four quarterly rounds of 
monitoring well and piezometer gauging. The seasonally high groundwater elevation will be developed using the 
groundwater elevation in each well, modified, as appropriate, by a technical method that has been reviewed and 
approved by EPA using variations reported over time at other existing monitoring wells in Massachusetts. The 
conservative estimate of the seasonally high groundwater elevation will be used to establish the bottom elevation 
of the UDF (a minimum of 15 feet above the seasonally high groundwater elevation) and to evaluate slope 
stability. Each set of quarterly groundwater gauging data, as well as the groundwater elevation data, will also be 
plotted to create a series of groundwater contour maps to confirm the anticipated east-to-west groundwater 
gradient. 

The results of the initial Phase 1A CRA will be used to assess the next steps in the process. The results of the 
initial Phase 1A will either result in a determination that the UDF area and UDF support area will not affect any 
potentially significant cultural resources (thereby satisfying the applicable or relevant and appropriate 
requirements relating to cultural resources), or else will be used to identify additional information needs that 
require further investigations, including potentially a Phase 1B archaeological or architectural field survey. 

6.2 Reporting 
As discussed in the Final Revised SOW, a UDF PDI Summary Report will be prepared following completion of the 
PDI. That Summary Report will: 
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 Summarize the activities and investigations conducted previously as well as those performed as part of the 
PDI;  

 Summarize the data obtained from the PDI; 

 Summarize the results of the baseline habitat assessment of the UDF area and UDF support area, including 
an identification of the affected habitats and their functions; 

 Summarize the results of the initial Phase 1A CRA of the UDF area and UDF support area, including an 
identification of the presence or likely presence of any potentially significant cultural resources in those areas 
and the need for further investigations to evaluate such resources; 

 Include the other data evaluations described in Section 6.1; 

 Present pertinent documentation prepared during the PDI, such as boring logs, photographs, water level 
measurements; and 

 Present a schedule for submitting a Conceptual Design Plan for the UDF. 
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7 Schedule 
The PDI data collection will be initiated following EPA’s approval of this PDI Work Plan. It is noted, however, that 
the majority of the field work is weather-dependent and thus cannot commence until the onset of warmer weather 
and melting of snow and ice that may otherwise prevent site entry, obscure the ground surface, and prevent direct 
observation of growing season conditions.  

The PDI data collection (except for the two-year groundwater quality sampling program) is anticipated to take 
approximately 15 months from approval of this PDI Work Plan, including the water elevation gauging of the eight 
temporary piezometers and the six monitoring wells for four quarters. Within 60 days after the last of these 
gauging events, GE will submit the UDF PDI Summary Report described in Section 6.2.  

At that time, however, the second year of the two-year semi-annual groundwater quality monitoring program will 
not have been completed. Accordingly, those final two events will subsequently be completed; and GE will, within 
60 days after receipt of the results from the last such event, submit an addendum to the UDF PDI Summary 
Report to document the results from the second year of groundwater testing.     
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Table 1 
Proposed Soil Boring Details
Pre-Design Investigation Work Plan
Upland Disposal Facility
General Electric Company - Pittsfield, Massachusetts

Soil Geotechnical 
Data

Soil Environmental 
Data

Monitoring 
Well

Temporary 
Piezometer Northing Easting

MW 2022-1 X X X 2,954,259.2 187,006.6 1,037.1 93.1
MW 2022-2 X X X 2,955,026.6 186,248.6 989.9 45.9
MW 2022-3 X X X 2,954,723.7 185,960.9 955.0 11.0
MW 2022-4 X X X 2,954,209.5 186,347.0 1,028.4 84.4
MW 2022-5 X X X 2,953,739.3 186,064.6 1,005.0 61.0
MW 2022-6 X X X 2,953,267.3 186,393.2 1,029.8 85.8
PZ 2022-1 X X X 2,954,941.5 186,656.6 995.0 51.0
PZ 2022-2 X X X 2,954,588.0 186,497.2 998.7 54.7
PZ 2022-3 X X X 2,954,622.3 186,844.2 1,035.2 91.2
PZ 2022-4 X X X 2,954,209.5 186,347.0 1,022.5 78.5
PZ 2022-5 X X 2,954,154.1 186,703.0 1,035.0 91.0
PZ 2022-6 X X 2,953,770.5 186,503.8 990.0 46.0
PZ 2022-7 X X 2,953,872.7 186,980.9 1,033.9 89.8
PZ 2022-8 X X X 2,953,539.2 186,870.2 1,036.6 92.6
B 2022-1 X 2,954,035.2 186,569.6 1,029.0 94.0
B 2022-2 X 2,954,354.1 186,496.2 1,034.2 99.2
B 2022-3 X 2,954,487.0 186,219.7 997.2 62.2
B 2022-4 X 2,954,867.3 186,397.4 989.7 54.7

Notes:

2. Following installation, each boring location will be field surveyed to document installed coordinates, ground elevation adjacent to the well casing, and elevation of top of well casing.
3. In general, minimum bottom of boring is based on advancing to at least 1 foot below the bottom of the anticipated screen inverval for borings to be used for temporary piezometers or monitoring wells. Minimum 
bottom of boring for MW 2022-4 is based on reaching a target elevation of 910 ft or lower, which is anticipated to be below the bed of the downgradient Housatonic River. Minimum bottom of boring for soil 
geotechnical data purposes only is based on advancing to el. 935 ft or lower.

Anticipated Use
Ex. Ground El. 
(ft, NGVD 29)

Min. Btm. Boring Depth (ft 
Below Ground Surface)Boring ID

Coordinates (NAD 83 State Plane, US ft)

1. Existing ground elevation at each boring location is based on June 2010 survey by SK Design Group, Inc..

UDF PDI Work Plan - Well and Piezometer Tables.xlsx 1/1 



Table 2
Proposed Temporary Piezometer Construction Details
Pre-Design Investigation Work Plan
Upland Disposal Facility
General Electric Company - Pittsfield, Massachusetts

Northing Easting Ex. Ground Estimated GW El. Well Screen Interval Depth to GW Min. Btm. Boring
PZ 2022-1 2,954,941.5 186,656.6 995.0 950 945 - 955 45.0 51.0
PZ 2022-2 2,954,588.0 186,497.2 998.7 950 945 - 955 48.7 54.7
PZ 2022-3 2,954,622.3 186,844.2 1,035.2 950 945 - 955 85.2 91.2
PZ 2022-4 2,954,209.5 186,347.0 1,022.5 950 945 - 955 72.5 78.5
PZ 2022-5 2,954,154.1 186,703.0 1,035.0 950 945 - 955 85.0 91.0
PZ 2022-6 2,953,770.5 186,503.8 990.0 950 945 - 955 40.0 46.0
PZ 2022-7 2,953,872.7 186,980.9 1,033.9 950 945 - 955 83.8 89.8
PZ 2022-8 2,953,539.2 186,870.2 1,036.6 950 945 - 955 86.6 92.6

Notes:
1. Existing ground elevation at each piezometer is based on June 2010 survey by SK Design Group, Inc..
2. Following installation, each piezometer will be field surveyed to document installed coordinates, ground elevation adjacent to the piezometer casing, and elevation of top of piezometer casing.
3. Groundwater elevation listed is estimated based on available information. Indicated screen interval is intended to bracket the groundwater elevation and may be modified based on groundwater elevation at time 
of piezometer instatllation.
4. Minimum bottom of boring is based on advancing to at least 1 foot below the bottom of the indicated screen inverval.

Piezometer ID Coordinates (NAD 83 State Plane, US ft) Elevations (ft, NGVD 29) Depths (ft Below Ground Surface)

UDF PDI Work Plan - Well and Piezometer Tables.xlsx 1/1 



Table 3
Proposed Monitoring Well Construction Details
Pre-Design Investigation Work Plan
Upland Disposal Facility
General Electric Company - Pittsfield, Massachusetts

Northing Easting Ex. Ground Estimated GW El. Well Screen Interval Depth to GW Min. Btm. Boring
MW 2022-1 Upgradient (Background) 2,954,259.2 187,006.6 1,037.1 950 945 - 955 87.1 93.1
MW 2022-2 Sidegradient 2,955,026.6 186,248.6 989.9 950 945 - 955 39.9 45.9
MW 2022-3 Downgradient 2,954,723.7 185,960.9 955.0 950 945 - 955 5.0 11.0
MW 2022-4 Downgradient 2,954,335.2 185,913.9 1,028.4 950 945 - 955 78.4 84.4
MW 2022-5 Downgradient 2,953,739.3 186,064.6 1,005.0 950 945 - 955 55.0 61.0
MW 2022-6 Sidegradient 2,953,267.3 186,393.2 1,029.8 950 945 - 955 79.8 85.8

Notes:

2. Following installation, each well will be field surveyed to document installed coordinates, ground elevation adjacent to the well casing, and elevation of top of well casing.
3. Groundwater elevation listed is estimated based on available information. Indicated screen interval is intended to bracket the groundwater elevation and may be modified based on groundwater elevation at time of well 
instatllation.
4. Minimum bottom of boring is based on advancing to at least 1 foot below the bottom of the indicated screen inverval.

Anticipated Use in 
Monitoring ProgramMonitoring Well ID Coordinates (NAD 83 State Plane, US ft) Elevations (ft, NGVD 29) Depths (ft Below Ground Surface)

1. Existing ground elevation at each well is based on June 2010 survey by SK Design Group, Inc..

UDF PDI Work Plan - Well and Piezometer Tables.xlsx 1/1 
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NOTES:
1. SITE FEATURES OBTAINED FROM DRAWING ENTITLED “PLAN OF LAND

SURVEYED FOR THE LANE CONSTRUCTION CORPORATION” PREPARED BY
SK DESIGN GROUP, INC., DATED JUNE 4, 2010.

2. AERIAL IMAGERY WAS OBTAINED VIA GOOGLE EARTH DATED 10/04/2018,
ACCESSED 09/22/2021.

3. EXTENTS OF BATHYMETRIC SURVEY AREAS ARE APPROXIMATE AND ARE
DEPENDENT ON WATER LEVEL AT TIME OF SURVEY.

4. UPLAND DISPOSAL FACILITY LIMITS OF CONSOLIDATED MATERIAL,
OPERATIONAL AREA, AND SUPPORT AREAS SHOWN ARE CONCEPTUAL ONLY.
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1. SITE FEATURES OBTAINED FROM DRAWING ENTITLED “PLAN OF LAND

SURVEYED FOR THE LANE CONSTRUCTION CORPORATION” PREPARED BY SK
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2. AERIAL IMAGERY WAS OBTAINED VIA GOOGLE EARTH DATED 10/04/2018,
ACCESSED 09/22/2021.

3. MONITORING WELLS AROUND LEE MUNICIPAL LANDFILL ARE APPROXIMATE
AND ARE BASED ON LOCATIONS SHOWN ON FIGURE 4A "WATER TABLE
AQUIFER GROUNDWATER CONTOUR MAP (19 JUNE 1995)" FROM
SUPPLEMENTAL COMPREHENSIVE SITE ASSESSMENT - WILLOW HILL ROAD
SANITARY LANDFILL, LEE MASSACHUSETTS (ERM-NEW ENGLAND, INC.,
JANUARY 19, 1996) AND FIGURE TITLED "BEDROCK AND OVERBURDEN
GROUNDWATER CONTOURS JANUARY 30, 1995" FROM LICENSED SITE
PROFESSIONAL (LSP) EVALUATION OPINION TRANSMITTAL - LEE LANDFILL,
LEE, MASSACHUSETTS (AUGUST 23, 1995).

4. UPLAND DISPOSAL FACILITY LIMITS OF CONSOLIDATED MATERIAL,
OPERATIONAL AREA, AND SUPPORT AREAS SHOWN ARE CONCEPTUAL ONLY.
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HISTORICAL GEOPROBE LOCATIONS
(SHOWN FOR REFERENCE PURPOSES ONLY)

PROPOSED PERMANENT MONITORING WELLS

PROPOSED TEMPORARY PIEZOMETERS

LEE LANDFILL MONITORING WELLS (SHOWN
FOR REFERENCE PURPOSES ONLY, SEE NOTE 3)

PROPOSED GROUNDWATER DEPTH
INVESTIGATION

SURVEYED WATER SURFACE
EL. 947.0 FT (OCTOBER 2, 2019).
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2. AERIAL IMAGERY WAS OBTAINED VIA GOOGLE EARTH DATED 10/04/2018,
ACCESSED 09/22/2021.
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Appendix A 
 

 

UDF/GE Parcel Habitat Inventory Form   



General Electric Housatonic Rest of River  
Upland Disposal Facility and GE Parcel Habitat Inventory Form 

I. General Information 

Site Name 

Location/Physical Description 

Date(s) of Site Visit(s) and Data Collection 

Weather Conditions During Site Visit  

Field Staff Performing Evaluation Date this form was completed 

II. Site Description  

A.   Hydrology/Water Regime 

 Permanently flooded  Saturated 

 Intermittently exposed  Temporarily flooded 

 Semi-permanently flooded  Intermittently flooded 

 Seasonally flooded  Artificially flooded 

 Upland 

B.  Community Cover Type(s) 

Wetland Upland 

 Transitional floodplain forest  Northern Hardwoods-Hemlock-White Pine      
Forest 

 High terrace floodplain forest  Rich mesic forest 

 Red maple swamp  Red Oak-Sugar Maple Transition Forest 

 Vernal pool  Agricultural fields 

   Black ash-red maple-tamarack calcareous  
              seepage swamp  Cultural grassland 

 Deep emergent marsh  Successional northern hardwoods 

 Shallow emergent marsh  Spruce-fir-northern hardwood forest 

 Shrub swamp  Developed/disturbed cover types 

 Wet meadow 

Bordering Riverine/Aquatic Habitat 

 High-gradient stream  Low-gradient stream 

 Medium-gradient stream  Moderately alkaline lake/pond 



General Electric Housatonic Rest of River  
Upland Disposal Facility and GE Parcel Habitat Inventory Form 

 Backwater 

C. Inventory (Plant community) 

 % Cover: Trees (> 20’) Shrubs (< 20’) Woody vines Mosses Herbaceous 

 Plant Lists (species that comprise 10% or more of the vegetative cover in each strata; “*” designates a 
dominant plant species for the strata): 

 Strata  Plant Species  Strata  Plant Species 

D. Inventory (Soils) 

Soil Survey Unit Drainage Class 

Texture (upper part) Depth 

Representative Soil Pit Log 

Soil Horizon Depth (inches) Color Soil Texture Mottling 

Notes: 

III. Important Habitat Features 

 Wildlife Food 

 Important Wetland/Aquatic Food Plants (smartweeds, pondweeds, wild rice, bulrush, wild celery) 

 Abundant   Present    Absent                Not Applicable 

 Important Upland/Wetland Food Plants (hard mast and fruit/berry producers) 



General Electric Housatonic Rest of River  
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 Abundant   Present    Absent                Not Applicable 

 Shrub thickets or streambeds with abundant earthworms (American woodcock) 

 Abundant   Present    Absent                Not Applicable 

Cover/Perches/Basking/Denning/Nesting Habitat 

 Shrub and/or herbaceous vegetation suitable for veery nesting 

 Abundant   Present    Absent                Not Applicable 

 Trees (live or dead) > 30” DBH 

 Abundant   Present    Absent                Not Applicable 

 Standing Dead Trees (potential for cavities and perches): 

 Abundant   Present    Absent                Not Applicable 

 Tree Cavities in trunks or limbs: 

 Abundant   Present    Absent                Not Applicable 

 Small mammal burrows: 

 Abundant   Present    Absent                Not Applicable 

 Dense herbaceous cover (voles, small mammals, amphibians & reptiles) 

 Abundant   Present    Absent                Not Applicable 

 Large woody debris on the ground (small mammals, mink, amphibians & reptiles) 

 Abundant   Present    Absent                Not Applicable 

 Rocks, crevices, logs, tree roots or hummocks under water’s surface (turtles, snakes, frogs) 

 Abundant   Present    Absent                Not Applicable 

 Rocks, crevices, fallen logs, overhanging branches or hummocks at, or within 1m above the water’s surface 
(turtles, snakes, frogs, wading birds, wood duck, mink, raccoon) 

 Abundant   Present    Absent                Not Applicable 

 Rock piles, crevices, or hollow logs suitable for: 

otter mink porcupine bear bobcat turkey vulture

 Live or dead standing vegetation overhanging water or offering good visibility of open water (e.g.,  osprey, 
kingfisher, flycatchers, cedar waxwings) 

 Abundant   Present    Absent                Not Applicable 

 Depressions that may serve as seasonal (vernal/autumnal) pools 

 Abundant   Present    Absent                Not Applicable 

 Standing water present at least part of the growing season, suitable for use by 



General Electric Housatonic Rest of River  
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 Breeding amphibians  Non-breeding amphibians (foraging, re-hydration) 

 Turtles  Foraging waterfowl 

 Sphagnum hummucks or mats, moss-covered logs or saturated logs, overhanging or directly adjacent to pools 
of standing water in spring (four-toed salamander) 

 Abundant   Present    Absent                Not Applicable 

 Important habitat characteristics  

 Medium to large (> 6”), flat rocks within a stream (cover for stream salamanders and nesting habitat for spring 
& two-lined salamanders) 

 Abundant   Present    Absent                Not Applicable 

 Flat rocks and logs on banks or within exposed portions of streambeds (cover for stream salamanders and 
nesting habitat for dusky salamanders) 

 Abundant   Present    Absent                Not Applicable 

 Underwater banks of fine silt and/or clay (beaver, muskrat, otter) 

 Abundant   Present    Absent                Not Applicable 

 Undercut or overhanging banks (small mammals, mink, weasels) 

 Abundant   Present    Absent                Not Applicable 

 Vertical sandy banks (bank swallow, kingfisher) 

 Abundant   Present    Absent                Not Applicable 

 Areas of ice-free open water in winter 

 Abundant   Present    Absent                Not Applicable 

 Mud flats 

 Abundant   Present    Absent                Not Applicable 

 Exposed areas of well-drained, sandy soil suitable for turtle nesting 

 Abundant   Present    Absent                Not Applicable 

 Wildlife dens/nests (if observed) 

 Turtle nesting sites   

 Abundant   Present    Absent                Not Applicable 

 Bank swallow colony 

 Abundant   Present    Absent                Not Applicable 

 Nest(s) present of    Bald Eagle    Osprey   Great Blue Heron 

 Den(s) present of    Otter   Mink   Beaver 
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 Emergent Wetlands (if Applicaple) 

 Emergent wetland vegetation at least seasonally flooded during the growing season (wood duck, green heron, 
black-crowned night heron, king rail, Virginia rail, coot, etc.) 

 Flooded > 5 cm    Present    Absent 

 Flooded > 25 cm (pied-billed grebe)     Present    Absent 

 Persistent emergent wetland vegetation at least seasonally flooded during the growing season (mallard, 
American bittern, sora, common snipe, red-winged blackbird, swamp sparrow, marsh wren) 

 Flooded > 5 cm    Present    Absent 

 Flooded > 25 cm (least bittern, common moorhen)     Present    Absent 

 Cattail emergent wetland vegetation at least seasonally flooded during the growing season 

 Flooded > 5 cm (marsh wren)   Present    Absent 

 Flooded > 25 cm (least bittern, common moorhen)     Present    Absent 

 Fine-leafed emergent vegetation (grasses and sedges) at least seasonally flooded during the growing season 
(common snipe, spotted sandpiper, sedge wren) 

 Flooded > 5 cm    Present    Absent 

 Flooded > 25 cm (least bittern, common moorhen)     Present    Absent 

IV. Habitat Degradation  

 Evidence of significant levels of dumping 

 Evidence of significant erosion or sedimentation problems 

 Significant invasion of exotic plants (e.g., purple loosestrife, Phragmites, glossy buckthorn) 

 Disturbance from roads or highways  Evidence of fire 

 Evidence of other human disturbance 
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WETLAND DETERMINATION DATA FORM – Northcentral and Northeast Region  
 

Project/Site:                                                                                             City/County:                                                           Sampling Date:                              

Applicant/Owner:                                                                                                                                         State:                     Sampling Point:                           

Investigator(s):                                                                                         Section, Township, Range:                                                                                         

Landform (hillslope, terrace, etc.):                                                      Local relief (concave, convex, none):                                             Slope (%):                 

Subregion (LRR or MLRA):                                      Lat:                                                        Long:                                                        Datum:                         

Soil Map Unit Name:                                                                                                                                        NWI classification:                                               

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes               No               (If no, explain in Remarks.)  

Are Vegetation            , Soil             , or Hydrology              significantly disturbed?            Are “Normal Circumstances” present?   Yes               No              

Are Vegetation            , Soil             , or Hydrology              naturally problematic?             (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes                 No               
Hydric Soil Present?  Yes                 No               
Wetland Hydrology Present? Yes                 No               

Is the Sampled Area 
within a Wetland?                 Yes                   No                

If yes, optional Wetland Site ID:                                                                  
Remarks:  (Explain alternative procedures here or in a separate report.) 
 

HYDROLOGY 
Wetland Hydrology Indicators:  Secondary Indicators (minimum of two required) 
Primary Indicators (minimum of one is required; check all that apply)                                                           Surface Soil Cracks (B6) 
       Surface Water (A1)        Water-Stained Leaves (B9)        Drainage Patterns (B10) 
       High Water Table (A2)        Aquatic Fauna (B13)        Moss Trim Lines (B16) 
       Saturation (A3)        Marl Deposits (B15)        Dry-Season Water Table (C2) 
       Water Marks (B1)        Hydrogen Sulfide Odor (C1)        Crayfish Burrows (C8) 
       Sediment Deposits (B2)        Oxidized Rhizospheres on Living Roots (C3)        Saturation Visible on Aerial Imagery (C9) 
       Drift Deposits (B3)        Presence of Reduced Iron (C4)        Stunted or Stressed Plants (D1) 
       Algal Mat or Crust (B4)        Recent Iron Reduction in Tilled Soils (C6)        Geomorphic Position (D2) 
       Iron Deposits (B5)        Thin Muck Surface (C7)        Shallow Aquitard (D3) 
       Inundation Visible on Aerial Imagery (B7)        Other (Explain in Remarks)        Microtopographic Relief (D4) 
       Sparsely Vegetated Concave Surface (B8)         FAC-Neutral Test (D5) 
Field Observations: 
Surface Water Present? Yes             No             Depth (inches):                            
Water Table Present?  Yes             No             Depth (inches):                            
Saturation Present?    Yes             No             Depth (inches):                          
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes                 No              

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 
 

Remarks:  
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VEGETATION – Use scientific names of plants.                 Sampling Point:                        
                           Absolute    Dominant  Indicator 
Tree Stratum   (Plot size:                               )                       % Cover    Species?     Status   

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Sapling/Shrub Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

                                                                                                               = Total Cover 

Herb Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

5.                                                                                                                                               

6.                                                                                                                                               

7.                                                                                                                                               

8.                                                                                                                                               

9.                                                                                                                                               

10.                                                                                                                                             

11.                                                                                                                                             

12.                                                                                                                                             

                                                                                                               = Total Cover 

Woody Vine Stratum   (Plot size:                               ) 

1.                                                                                                                                               

2.                                                                                                                                               

3.                                                                                                                                               

4.                                                                                                                                               

                                                                                                               = Total Cover 

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:                              (A) 
 
Total Number of Dominant    
Species Across All Strata:                               (B) 
 
Percent of Dominant Species 
That Are OBL, FACW, or FAC:                              (A/B) 

 

Prevalence Index worksheet: 
       Total % Cover of:                    Multiply by:        
OBL species                        x 1 =                       
FACW species                        x 2 =                       
FAC species                        x 3 =                       
FACU species                        x 4 =                       
UPL species                        x 5 =                       
Column Totals:                        (A)                          (B) 

         Prevalence Index  = B/A =                              

Hydrophytic Vegetation Indicators:  
       1 - Rapid Test for Hydrophytic Vegetation 
       2 - Dominance Test is >50% 
       3 - Prevalence Index is ≤3.01 
       4 - Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 
       Problematic Hydrophytic Vegetation1 (Explain) 
 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Definitions of Vegetation Strata: 
 
Tree – Woody plants 3 in. (7.6 cm) or more in diameter 
at breast height (DBH), regardless of height. 
 
Sapling/shrub – Woody plants less than 3 in. DBH 
and greater than or equal to 3.28 ft (1 m) tall. 
 
Herb – All herbaceous (non-woody) plants, regardless 
of size, and woody plants less than 3.28 ft tall. 
  
Woody vines – All woody vines greater than 3.28 ft in 
height. 
 

 
 
 
 
 
Hydrophytic  
Vegetation 
Present?                 Yes                 No              

Remarks:  (Include photo numbers here or on a separate sheet.) 
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SOIL                                                      Sampling Point:                        

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)           Color (moist)            %           Color (moist)             %         Type1       Loc2           Texture                             Remarks                           

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          

                                                                                                                                                                                                                                          
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.                  2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  Indicators for Problematic Hydric Soils3: 
       Histosol (A1)        Polyvalue Below Surface (S8) (LRR R,        2 cm Muck (A10) (LRR K, L, MLRA 149B) 
       Histic Epipedon (A2)            MLRA 149B)        Coast Prairie Redox (A16) (LRR K, L, R) 
       Black Histic (A3)        Thin Dark Surface (S9) (LRR R, MLRA 149B)        5 cm Mucky Peat or Peat (S3) (LRR K, L, R) 
       Hydrogen Sulfide (A4)        Loamy Mucky Mineral (F1) (LRR K, L)        Dark Surface (S7) (LRR K, L) 
       Stratified Layers (A5)        Loamy Gleyed Matrix (F2)        Polyvalue Below Surface (S8) (LRR K, L) 
       Depleted Below Dark Surface (A11)        Depleted Matrix (F3)        Thin Dark Surface (S9) (LRR K, L) 
       Thick Dark Surface (A12)        Redox Dark Surface (F6)        Iron-Manganese Masses (F12) (LRR K, L, R) 
       Sandy Mucky Mineral (S1)        Depleted Dark Surface (F7)        Piedmont Floodplain Soils (F19) (MLRA 149B) 
       Sandy Gleyed Matrix (S4)        Redox Depressions (F8)        Mesic Spodic (TA6) (MLRA 144A, 145, 149B) 
       Sandy Redox (S5)         Red Parent Material (F21) 
       Stripped Matrix (S6)         Very Shallow Dark Surface (TF12) 
       Dark Surface (S7) (LRR R, MLRA 149B)         Other (Explain in Remarks) 
 
3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic. 
Restrictive Layer (if observed): 
     Type:                                                                  

     Depth (inches):                                                 

 
 
Hydric Soil Present?     Yes                 No              

Remarks: 
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Color Examples: Description Format:
1. USCS Group Name (USCS Group Symbol); 5. minor constituents, 
2. density/consistency, 6. moisture, 
3. color, 7. additional details, 
4. major constituents, 8. [geologic origin] (eg fill, alluvium, etc)
* Major/minor constituent descriptions should include particle size range and angularity

for granular soils and plasticity for fine-grained soils.

Example Descriptions:
- Lean Clay with Sand (CL); Very stiff, dark gray, medium plasticity fines, coarse, 

angular sand, trace gravel, moist [levee fill]
- Well-Graded Sand with Silt (SW-SM); Medium dense, brown, subangular sand, low 

plasticity fines, moist, slightly organic [holocene terrace deposits]

Coarse-Grained Soil Flow Chart
Group Symbol Group Name

<15% sand well-graded gravel
≥15% sand well-graded gravel with sand
<15% sand poorly-graded gravel
≥15% sand poorly-graded gravel with sand
<15% sand well-graded gravel with silt
≥15% sand well-graded gravel with silt and sand 
<15% sand well-graded gravel with clay 
≥15% sand well-graded gravel with clay and sand 
<15% sand poorly-graded gravel with silt
≥15% sand poorly-graded gravel with silt and sand 
<15% sand poorly-graded gravel with clay 
≥15% sand poorly-graded gravel with clay and sand 
<15% sand silty gravel
≥15% sand silty gravel with sand 
<15% sand clayey gravel
≥15% sand clayey gravel with sand 
<15% gravel well-graded sand 
≥15% gravel well-graded sand with gravel
<15% gravel poorly-graded sand 
≥15% gravel poorly-graded sand with gravel
<15% gravel well-graded sand with silt
≥15% gravel well-graded sand with silt and gravel
<15% gravel well-graded sand with clay
≥15% gravel well-graded sand with clay and gravel
<15% gravel poorly-graded sand with silt
≥15% gravel poorly-graded sand with silt and gravel
<15% gravel poorly-graded sand with clay
≥15% gravel poorly-graded sand with clay and gravel
<15% gravel silty sand
≥15% gravel silty sand with gravel
<15% gravel clayey sand
≥15% gravel clayey sand with gravel

Density of Granular Soils Minor Constituent Descriptors
N-value Term Percent Present 

< 5 Trace
5 - 10 Few
11 - 30 Little
31 - 50 Some
> 50 Mostly

Note: This field guide is intended as a quick-reference guide for basic soil logging information. More detailed information is provided in ASTM D2488.

%
 g

ra
ve

l >
 %

 s
an

d

≤5%
fines

Well-graded GW

Poorly graded GP

5%-
15%
fines

Well-
graded

silt fines GW-GM

clay fines GW-GC

Poorly 
graded

silt fines GP-GM

clay fines GP-GC

%
 s

an
d 

> 
%

 g
ra

ve
l

≤5%
fines

Well-graded SW

Poorly graded

≥15%
fines

silt fines GM

clay fines GC

SP

5%-
15%
fines

Well-
graded

silt fines SW-SM

clay fines SW-SC

Poorly 
graded

silt fines SP-SM

clay fines SP-SC

≥15%
fines

silt fines SM

clay fines SC

Dense 30 to 45 %
Very Dense 50 to 100 %

Density
 Very Loose < 5 %

 Loose 5 to 10 %
Medium Dense 15 to 25 %
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Fine Grained Soil Flow Chart Group Symbol Group Name

sand≥gravel
sand<gravel
<15% gravel
≥15% gravel
<15% sand
≥15% sand

sand≥gravel
sand<gravel
<15% gravel
≥15% gravel
<15% sand
≥15% sand

sand≥gravel
sand<gravel
<15% gravel
≥15% gravel
<15% sand
≥15% sand

* Record as organic soil (OL/OH) if there is enough organic particles to influence soil properties. Follow group name 
convention for other fine grained soils.

Plasticity of Cohesive Soils
Nonplastic A 1⁄8-in. (3-mm) thread cannot be rolled at any water content
Low The thread can barely be rolled and the lump cannot be formed when drier than the plastic limit.

The thread is easy to roll and not much time is required to reach the plastic limit. The thread cannot be 
rerolled after reaching the plastic limit. The lump crumbles when drier than the plastic limit.
It takes considerable time rolling and kneading to reach the plastic limit. The thread can be rerolled several
times after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.

Consistency of Cohesive Soils

Consistency SPT
N-value

Pocket pen
(tsf) Hand Manipulation

Very Soft <2 <0.25 Easily penetrated >1 in. by thumb 
Soft 2 – 4 0.25 - 0.5 Easily penetrated ~1 in. by thumb
Med. Stiff  5 – 8 0.5 - 1.0 Penetrated by thumb with moderate effort 
Stiff 9 – 15 1.0 - 2.0 Readily indented by thumb but not penetrated 
Very Stiff 16 - 30 2.0 - 4.0 Readily indented but thumbnails, but thumb will not indent
Hard >30 >4.0 Thumbnail will not indent soil

Particle Size Distribution Moisture Condition of Soils  
Material Fraction Sieve Size Grain Size (mm) Approximate Scale Size Dry Dusty, dry to the touch
Boulders 12 in. + 300 + Basketball Moist Damp but no visible water
Cobbles 3 - 12 in. 300 - 75 Baseball to basket ball Wet Visible free water
Gravel Coarse 3/4 - 3 in. 75 - 19 Thumb to baseball

Fine No 4 - 3/4 in. 19 - 4.75 pea to thumb
Sand Coarse No 10 - No 4 4.75 - 2 rock salt to pea

Medium No 40 - No 10 2 - 0.425 sugar to rock salt
Fine No 200 - No 40 0.425 - 0.075 flour to sugar

Fines Passing No 200 < 0.075 smaller than flour

Note: 
Order of priority in 
determining consistency 
of cohesive soils: 
1. Field Vane Shear Test
2. Torvane
3. Pocket Pen
4. N-value

- medium plasticity
- none to slow dilatancy
- medium to high dry strength

- nonplastic to low plasticity
- slow to rapid dilatancy
- none to low dry strength

- high plasticity
- no dilatancy
- high to very high dry strength

- low to medium plasticity
- none to slow dilatancy
- low to medium dry strength

sandy fat clay with gravel
gravelly fat clay 
gravelly fat clay with sand 

gravelly silt 
gravelly silt with sand 
fat clay
fat clay with sand 
fat clay with gravel

lean clay
lean clay with sand

Medium 

<15% sand & gravel

MH

15-29% sand 
& gravel

≥30% sand & 
gravel

sand≥gravel

sand<gravel
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LL
>5

0 ≥30% sand & 
gravel

sand≥gravel

sand<gravel

lean clay with gravel
sandy lean clay

sandy fat clay

gravelly lean clay with sand 
silt
silt with clay 
silt with gravel
sandy silt
sandy silt with gravel

sandy lean clay with gravel
gravelly lean clay

High 

ML

<30% sand & 
gravel

<15% sand & gravel
15-29% sand 

& gravel

≥30% sand & 
gravel

sand≥gravel

sand<gravel

CH

<30% sand & 
gravel

<15% sand & gravel
15-29% sand 

& gravel

LL
<5

0

CL

<30% sand & 
gravel

Elastic silt soil is uncommon. If encountered, follow group name convention for 
other fine grained soils. (i.e. elastic silt, elastic silt with sand, elastic silt with gravel, 
sandy elastic silt, etc.)
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GENERAL ELECTRIC COMPANY, PITTSFIELD, MASSACHUSETTS 
REVISED FINAL PERMIT MODIFICATION TO THE 2016 REISSUED RCRA PERMIT 

AND SELECTION OF CERCLA REMEDIAL ACTION AND OPERATION & MAINTENANCE FOR REST OF RIVER 
DECEMBER 2020 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
EPA NEW ENGLAND 

PERMIT UNDER THE RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) 
AS AMENDED (42 U.S.C. SECTION 6901 ET SEQ.) 

General Electric Company 
1 Plastics Avenue 
Pittsfield, Massachusetts 01201 
EPA I.D. No. MAD002084093 

The Permittee is required to conduct certain activities at areas affected by releases of hazardous 
waste and/or hazardous constituents from the General Electric Facility located in Pittsfield, 
Massachusetts, in accordance with Sections 3004(u), 3004(v), and 3005(c) of the Resource 
Conservation and Recovery Act (RCRA), as amended by the Hazardous and Solid Waste 
Amendments of 1984 (HSWA), as specified in the conditions set forth herein. 

This Revised Final Permit Modification to the 2016 Reissued RCRA Permit (or “Permit”) has been 
prepared for RCRA Corrective Action activities to be performed by General Electric pursuant to a 
final Consent Decree, United States, et al. v. General Electric Company (D. Mass.) ("Consent 
Decree").  The Consent Decree memorializes an agreement to address releases of waste materials, 
including hazardous substances, hazardous waste, and/or hazardous constituents from the General 
Electric Company's Facility in Pittsfield, Massachusetts, including, but not limited to, the releases of 
hazardous waste and/or hazardous constituents addressed in this Permit.  This Permit, upon the 
Effective Date, shall replace the HSWA Permit previously issued to the Permittee, initially issued on 
February 8, 1991, modified effective January 3, 1994, reissued in October 2000 and reissued again, 
effective December 5, 2007.  Upon the Effective Date of this Permit, the previously issued 2007 
Permit hereby is revoked, and, pursuant to the Consent Decree, the Remedial Action set forth in this 
Permit shall be implemented pursuant to Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA) and the Consent Decree.  

Dated: __________________ 

Signed: ______________________________________ 
Dennis Deziel, Regional Administrator 
U.S. Environmental Protection Agency, EPA New England 
5 Post Office Square – Suite 100 
Boston, Massachusetts 02109-3912 

12/16/2020

()J2/)J_ 
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DEFINITIONS 

Unless otherwise expressly provided herein, terms used in this Permit (including all tables, 
figures and attachments), which are defined in the Consent Decree, or in CERCLA, RCRA, or in 
regulations promulgated under CERCLA or RCRA, shall have the meaning assigned to them in 
the Consent Decree, CERCLA, RCRA, or in such regulations. 

1. “2016 Permit” means the Final Permit Modification to the Reissued RCRA Permit issued 
by EPA on October 20, 2016 for the Rest of River portion of the GE-Pittsfield/Housatonic River 
Site. 

2. “2020 Settlement Agreement” means the Settlement Agreement entered into in February 
2020 by the following parties:  EPA, State of Connecticut, City of Pittsfield, the Rest of River 
Municipal Committee (representing the Towns of Lee, Lenox, Stockbridge, Great Barrington, 
and Sheffield), Massachusetts Audubon Society, Berkshire Environmental Action Team, C. 
Jeffrey Cook, and General Electric Company. 

3. “Act” or “RCRA” means the Solid Waste Disposal Act, as amended (also known as the 
Resource Conservation and Recovery Act), 42 United States Code (U.S.C.) §§ 6901 et seq. 

4. “Backwaters” means the areas that are typically inundated or open water adjacent to the 
main channel of the river in Reaches 5, 6, and 7, a preliminary identification of which is 
generally depicted on Figure 3-17 of GE’s October 2010 Revised Corrective Measures Study. 

5. “CERCLA” means the Comprehensive Environmental Response, Compensation, and 
Liability Act of 1980, as amended, 42 U.S.C. §§ 9601 et seq. 

6. “Consent Decree”, “Decree”, or “CD” means the Consent Decree among the General 
Electric Company, the United States, Massachusetts and Connecticut state governmental 
agencies, the City of Pittsfield, Massachusetts, and the Pittsfield Economic Development 
Authority, which was entered by the United States District Court for the District of 
Massachusetts on October 27, 2000, in the case of United States et al. v. General Electric 
Company, Civil Action No. 99-30225-MAP and consolidated cases. 

7. “Core Habitat Areas”, “Core Area 1”, “Core Area 2”, and “Core Area 3” mean the areas 
above Woods Pond in the Rest of River that Massachusetts Division of Fisheries and Wildlife 
(DFW) mapped to assist the governments in determining areas for habitat protection and the 
locations of habitats and state-listed species that might be particularly sensitive to impacts from 
remediation activities.  These Core Habitat Areas are described in a letter transmitted from DFW 
to EPA on July 31, 2012 and shown in accompanying maps, which are included in 
Attachment B. 

8. “Corrective Measure” means corrective measure under RCRA until the Permit, or any 
severable portion thereof, is finalized pursuant to Paragraph 22 of the Consent Decree, 
whereupon the finalized corrective measure converts to and means response action under 
CERCLA. 
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9. “Effective Date” shall mean the date upon which any relevant Performance Standard(s), 
Corrective Measure(s) and/or other requirements in this Permit become(s) finalized pursuant to 
the process set forth in the Consent Decree, Paragraph 22, including, but not limited to, the 
regulations at 40 C.F.R. Part 124. 

10. “EPA” means the United States Environmental Protection Agency, EPA New England, 
and any successor department or agency. 

11. “Exposure Point Concentration” or “EPC” means the concentration of a contaminant that 
is used in the calculation of risk to humans or ecological receptors.  

12. “Floodplain” means the area located within the floodplain of the Housatonic River to 
which hazardous waste and/or hazardous constituents originating at the GE Facility are 
migrating, have migrated, or may have migrated. 

13. “Frequently Used Subareas” or “Heavily Used Subareas” means the areas subject to 
frequent use by humans, including, but not limited to, trails, access points, and known 
recreational areas that pose a direct contact risk, which generally include the areas shown in 
Figure 5. 

14. “GE Facility” means, for the purposes of this Permit, the General Electric facility in 
Pittsfield, Massachusetts, as generally depicted on the map attached hereto as Attachment A. 

15. “Hazardous Constituents” include those constituents listed in Appendix VIII to 40 C.F.R. 
Part 261 and Appendix IX to 40 C.F.R. Part 264. 

16. “Hazardous Waste” means a solid waste or combination of solid wastes defined as a 
hazardous waste under 40 C.F.R. Part 261. 

17. “HSWA” means the Hazardous and Solid Waste Amendments of 1984. 

18. “Impoundment” means any area of sediment, soil, or water subject to the influence of a 
dam or dam component, including, but not limited to, sediment or soil present in spillways, 
sluiceways, channels, by-passes, conduits, ponds, settling basins, intake structures, or other 
structures used for collection, withdrawal, or use of water and any water withdrawn and used as 
process water, non-contact cooling water, etc.   

19. “Legally Permissible Future Project or Work” shall mean when the property owner, the 
owner’s successors and assigns, or any other party with an interest in the property such as a 
lessee or easement holder: (1) has submitted a plan to the appropriate governmental 
authority(ies) to authorize any project or work (if such plan or authorization is necessary) and 
such plan (if required) has been approved by the governmental authority(ies), or, provides 
documentation that a proposed project or work is legal without additional government approvals 
(for example, authorized by an easement or existing permit) and (2) provides to EPA and to 
Permittee (directly or through EPA) other documented evidence of a commitment to such project 
or work (for example, such evidence may include evidence of financing or other financial 
assurance for the project or work, other plans for implementing the project or work (such as 
architectural plans, contracts for performance of the project or work, or other similar plans), or 
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an affidavit that the owner intends to go forward with the project or work or if the necessary 
response actions are taken).  Legally Permissible Future Projects or Work includes, but is not 
limited to, construction and repair of structures; utility work; flood management activities; road 
and infrastructure projects; dam removal, maintenance, repair, upgrades, and enhancement 
activities; and activities such as the installation of canoe/boat launches and docks. 

20. “Legally Permissible Future Use” shall mean A) when the property owner, the owner’s 
successors and assigns, or any other party with an interest in the property such as a lessee or 
easement holder: (1) has submitted a plan to the appropriate governmental authority(ies) to 
authorize any use (if such plan or authorization is necessary) and such plan (if required) has been 
approved by the governmental authority(ies), or, provides documentation that a proposed use is 
legal without additional government approvals (for example, authorized by an easement or 
existing permit) and (2) provides to EPA and to Permittee (directly or through EPA) other 
documented evidence of a commitment to such use (for example, such evidence may include 
evidence of financing or other financial assurance for the project, other plans for implementing 
the project (such as architectural plans, contracts for performance of the project, or other similar 
plans), or an affidavit that the owner intends to go forward with the project or other change in 
use if the necessary response actions are taken); or B) the use of a property changes from the 
exposure scenario upon which the initial or subsequent remediation(s) was determined, to a 
different exposure scenario, including those scenarios identified in Tables 2, 3 and 4. 

21. “Monitored Natural Recovery” means a remedy for contaminated sediment that typically 
uses ongoing, naturally occurring processes to contain, destroy, or reduce the bioavailability or 
toxicity of contaminants in sediment, and requires monitoring the natural processes and/or 
concentrations of contaminants in surface water, sediment, or biota to see if recovery is occurring 
at the expected rate, and the maintenance of institutional controls until the necessary reductions 
in risk have occurred.   

22. “PCBs” means total polychlorinated biphenyls. 

23. “Performance Standards” mean cleanup standards, design standards, and other measures 
and requirements necessary to protect human health and the environment.  Such Performance 
Standards that must be achieved and maintained are identified in the Consent Decree, this 
Permit, and/or will subsequently be identified in the Rest of River Statement of Work (“Rest of 
River SOW” or “SOW”), and/or amendments thereto. 

24. “Permittee” means the General Electric Company. 

25. “Reach” means the designation established by EPA in its 2000 Supplemental 
Investigation Work Plan for different segments of the East Branch and main stem of the 
Housatonic River shown in Figures 1 and 2. 

26. “Release” includes any spilling, leaking, pumping, pouring, emitting, emptying, 
discharging, injecting, escaping, leaching, dumping, disposing, or migrating into the 
environment.  

27. “Rest of River or Rest of River area” shall mean, for the purposes of this Permit, all 
sediments, surface waters, and Floodplain soils of the Housatonic River which are downstream 
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of the confluence of the East and West branches of the River, including Backwaters in the 
Floodplain, and to which releases of hazardous wastes and/or hazardous constituents are 
migrating or have migrated from the GE Facility, but excluding any Actual/Potential Lawns 
within the Housatonic River Floodplain – Current Residential Properties Downstream of 
Confluence, within the definition of the Removal Actions Outside the River in the Consent 
Decree. 

28. “Restoration of Areas Disturbed by Remediation” means, for all areas disturbed by 
remediation activities under this Permit, the implementation of measures to return such areas to 
pre-remediation conditions (e.g., the functions, values, characteristics, vegetation, habitat, 
species use, and other attributes), to the extent feasible and consistent with the remediation 
requirements. 

29. “Revised Final Permit Modification to the 2016 Reissued RCRA Permit” or “Permit” or 
“Revised Final Permit” means this Revised Final Permit Modification to the 2016 Reissued 
RCRA Permit issued by EPA for the “Rest of River” portion of the GE-Pittsfield/Housatonic 
River Site. 

30. “Solid Waste” means a solid waste as defined in 40 C.F.R. § 261.2. 

31. “States”, for purposes of this Permit, means the Commonwealth of Massachusetts and the 
State of Connecticut. 

32. “Surface Water” means water occurring immediately adjacent to land as overland flow, 
open channel flow, closed conduit flow, and waters in lakes, ponds, and reservoirs. 

33. “Upland Disposal Facility” means the facility described in Section II.B.5. of this Permit 
and generally depicted in Figure 6. 

34. “Vernal Pools” mean ephemeral fresh-water wetlands that meet the criteria specified in 
the Commonwealth of Massachusetts Natural Heritage & Endangered Species Program’s 
Guidelines for Certification of Vernal Pool Habitat (March 2009 publication, Sections I, II, and 
III). 
 
I. GENERAL PERMIT CONDITIONS 

A. Background 

1. Overview of Permit and Consent Decree  

On October 27, 2000, the U.S. District Court for the District of 
Massachusetts, Western Division, entered a Consent Decree in United 
States, State of Connecticut, and Commonwealth of Massachusetts v. 
General Electric Company, Civil Action No. 99-30225, 99-30226, 99-
30227 – MAP (consolidated cases) (the “Consent Decree,” or “Decree”).   

The following explanation summarizes and describes certain provisions of 
the Consent Decree regarding the process for finalizing the modified 
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Permit and implementing the work selected in the final Permit as a 
CERCLA remedial action pursuant to the Consent Decree.  Nothing in this 
summary shall modify or otherwise change the meaning of the Consent 
Decree. 

The Consent Decree, at Paragraph 22.p through 22.dd, provides explicit 
direction on Permittee’s opportunities for challenge of the final permit 
modification, the ability of EPA or Permittee to perform work pursuant to 
the final permit modification prior to conclusion of all challenges to the 
final permit modification, the obligations in the event of the final permit 
modification, or a revised final permit modification is vacated or 
remanded, and the obligation of Permittee to perform the work, or 
severable work, in the permit modification decision as a CERCLA 
remedial action and any required Operation and Maintenance (O&M) at 
the conclusion of all opportunities for a challenge to the final permit 
modification, or severable portion(s) of the permit modification.  (The 
process for severing portions of the Permit and work is described in 
Paragraph 3 below). 

2. Final Permit Modification Pursuant to Process Set Forth in Consent 
Decree 

Following issuance of the 2016 Permit, certain provisions of the 2016 
Permit were not challenged by any party.  Permittee has submitted several 
design documents for the uncontested portions of the 2016 Permit. 

Permittee has agreed, pursuant to the 2020 Settlement Agreement, in order 
to expedite response actions, to commence and perform investigation and 
design work as contractual obligations effective February 10, 2020.  
Specifically, Permittee shall submit a schedule for the Rest of River Scope 
of Work (SOW), develop the Rest of River SOW, and, subject to approval 
by EPA, implement the investigation and design components of the Rest 
of River SOW and subsequent Work Plans to accelerate the 
commencement of the Rest of River cleanup.  Such Rest of River SOW 
shall include provisions and schedules for the subsequent development by 
the Permittee of Remedial Design Work Plan(s), Remedial Action Work 
Plan(s), Quality Assurance Project Plan/Field Sampling Plan, and/or other 
appropriate associated plans to achieve and maintain the Performance 
Standards and other requirements set forth in this modification of the 
Reissued RCRA Permit.  Paragraph 22.x. of the Consent Decree explains 
the process for developing a Rest of River SOW.  Following EPA 
approval, disapproval, or modification of the Rest of River SOW, the 
Permittee shall develop and submit the necessary Remedial Design and 
Remedial Action Work Plans and other documents to EPA for review and 
approval in accordance with the Rest of River SOW and Section XV of 
the Consent Decree and subject to Paragraph 39 of the Consent Decree. 



GENERAL ELECTRIC COMPANY, PITTSFIELD, MASSACHUSETTS 
REVISED FINAL PERMIT MODIFICATION TO THE 2016 REISSUED RCRA PERMIT 

AND SELECTION OF CERCLA REMEDIAL ACTION AND OPERATION & MAINTENANCE FOR REST OF RIVER  
DECEMBER 2020 

6 

The obligation to perform this investigation and design work shall 
continue unless and until EPA issues a revised permit that does not contain 
terms substantially similar to those in the terms of the 2016 Permit, 
revised as specified by terms in Sections II and III of the 2020 Settlement 
Agreement.  

Otherwise, this Permit, or severable portion(s) thereof, after the 
opportunity for challenges to the EPA Environmental Appeals Board as 
specified in the Decree and described below in this Revised Final Permit, 
shall be performed by the Permittee as a CERCLA remedial action 
pursuant to the Consent Decree.   

As provided in Paragraph 22.z of the Consent Decree, the Permittee shall 
design and implement the Rest of River Remedial Action, and any 
required O&M, as a CERCLA remedial action pursuant to the Consent 
Decree, in accordance with EPA’s final RCRA permit modification 
decision, or severable portion(s) thereof, the final outcome of any dispute 
resolution proceedings, the Rest of River SOW, and any approved Work 
Plans thereunder.  For purposes of the Rest of River Remedial Action and 
O&M, EPA’s modification of the Reissued RCRA Permit, or severable 
portion(s) thereof, to select such Remedial Action and O&M that is 
effective at the time of initiation of the Rest of River Remedial 
Design/Remedial Action shall be considered to be the selected remedial 
action pursuant to Section 121 of CERCLA and Section 300.430 of the 
National Oil and Hazardous Substances Contingency Plan (NCP).  If such 
modification is changed by appeals and/or remands, the subsequent 
modification of the Reissued RCRA Permit shall be considered the 
selected remedial action pursuant to Section 121 of CERCLA and Section 
300.430 of the NCP, and any and all performance or actions required of 
the Permittee under this Reissued RCRA Permit shall be incorporated into, 
and conducted pursuant to, the Consent Decree. 

3. Performance of Severable Work during Remedy Challenges 

a. Initial Challenge to Final Permit Modification 

In addition to the expedited work commitment by Permittee 
described above, and the performance of uncontested obligations 
described above, the Decree provides opportunities for the Rest of 
River Remedial Action to take place during challenges to this 
Permit. 

b. Second Appeal 

Pursuant to the 2020 Settlement Agreement, Permittee has agreed 
not to challenge the Revised Final Permit unless the Revised Final 
Permit is inconsistent with the terms of the 2020 Settlement 
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Agreement.  EPA’s position is that this Revised Final Permit is not 
inconsistent with the terms of the 2020 Settlement Agreement, and 
accordingly the Permittee’s obligation to not challenge the Revised 
Final Permit remains in force.   

Paragraph 22.u of the Decree provides that upon EPA’s issuance of 
a revised permit modification decision, Permittee shall perform the 
selected Rest of the River Remedial Action and O&M set forth in 
EPA’s revised permit modification decision unless Permittee 
timely files a petition for review with the EPA Environmental 
Appeals Board (“EAB”).  Further, pursuant to Paragraph 22.u.(iii), 
in that event, Permittee shall perform all severable work which is 
not subject to the dispute.  Permittee shall perform such severable 
work in accordance with EPA’s revised permit modification 
decision and a Rest of River SOW developed in accordance with 
that decision and Paragraph 22.x of the Decree.   

Paragraph 22.u.(ii), 22.u.(iv), and 22.u.(v) provide for a stay of the 
disputed portions of the revised permit modification decision in 
certain circumstances, but pursuant to Paragraphs 22.u.(iv) and 
22.u.(v), Permittee is also required to proceed with severable work 
on the selected Rest of River Remedial Action and O&M in certain 
circumstances. 

c. Subsequent Appeals 

Pursuant to the 2020 Settlement Agreement, Permittee has agreed 
not to challenge the Revised Final Permit unless the Revised Final 
Permit is inconsistent with the terms of the 2020 Settlement 
Agreement.  Pursuant to Paragraph 22.v of the Decree, if the EAB 
or the United States Court of Appeals for the First Circuit (“First 
Circuit Court of Appeals”) vacates or remands all or part of EPA’s 
revised permit modification decision, EPA may again revise its 
permit modification decision.  Permittee shall perform such Rest of 
the River Remedial Action and O&M in accordance with such 
further revised permit modification unless Permittee timely files a 
petition for review.  Further, Paragraph 22.v provides for a stay of 
the disputed portions of the revised permit modification decision in 
certain circumstances, and for Permittee to proceed with severable 
work on the selected Rest of River Remedial Action and O&M in 
certain circumstances. 

If there are no challenges to the permit modification decision, or no 
challenges to a severable portion of the permit modification 
decision, or at the conclusion of all challenges to the permit 
modification decision, or at the conclusion of all challenges to any 
severable portion of the permit modification decision, Permittee 
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shall perform the final selected Rest of River Remedial Action and 
O&M, as stated in the final permit modification, or final portion 
thereof, as a CERCLA remedial action pursuant to the Consent 
Decree. 

B. General Obligations and Commitments 

1. Duty to Mitigate 

In addition to the requirements of the Consent Decree, in the event of any 
noncompliance with the corrective action requirements of the Permit that 
results in a new release of hazardous waste and/or hazardous constituents 
to the environment, the Permittee shall take all reasonable steps to 
minimize releases of hazardous waste and/or hazardous constituents to the 
environment, and shall carry out such measures as are reasonable to 
prevent its noncompliance from having significant adverse impacts on 
human health and/or the environment. 

2. Property Rights 

a. The issuance of this Permit does not convey any property rights of 
any sort, or any exclusive privilege to the Permittee. 

b. The issuance of this Permit does not authorize any injury to 
persons or property or invasion of other private rights. 

3. Duty to Provide Information 

a. Within a reasonable time, the Permittee shall furnish to EPA any 
relevant non-privileged information which EPA may request to 
determine whether cause exists for modifying, revoking and 
reissuing, or terminating this Permit, or to determine compliance 
with this Permit.  Upon request, the Permittee shall also furnish to 
EPA copies of records required to be kept or prepared by this 
Permit and copies of other documents and information within the 
Permittee's possession or control relating to the implementation of 
this Permit, in accordance with and subject to Section XXX of the 
Consent Decree. 

b. All information which the Permittee furnishes to EPA, either in the 
form of a request or a report pursuant to this Permit, shall contain 
or reference the sources from which the information was obtained. 

4. Inspection and Entry 

The Permittee shall provide EPA or an authorized representative, upon 
presentation of credentials and other documents as may be required by 
law, with access at reasonable times to the GE Facility or other property 
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owned by the Permittee where any activity under this Permit is located or 
conducted, for the purpose of conducting, inspecting, or monitoring any 
activity pursuant to this Permit; inspecting or copying records required to 
be kept under this Permit; conducting sampling or other investigations 
related to implementation of this Permit; assessing the Permittee's 
compliance with this Permit; or conducting other activities described in 
Paragraph 53 (access obligations) of the Consent Decree insofar as they 
relate to activities under this Permit.  The Permittee's provision of such 
access to EPA or an authorized representative shall be in accordance with 
and subject to Paragraph 53 of the Consent Decree. 

5. Monitoring and Records 

a. Samples and measurements taken for the purpose of waste analysis 
shall be representative of the waste to be analyzed.  The method 
used to obtain a representative sample of the waste to be analyzed 
must be the appropriate method from Appendix I of 40 C.F.R. Part 
261 or as provided in the approved and most recent edition of the 
Project Operations Plan (including the Field Sampling Plan and 
Quality Assurance Project Plan) and any amendments approved 
thereto.  

b. Samples and measurements taken for the purpose of monitoring 
shall be representative of the monitored activity. 

c. The Permittee shall retain the records described in Paragraph 206.a 
of the Consent Decree, insofar as they relate to implementation of 
this Permit, for the time period specified in the second sentence of 
Paragraph 206.b of the Consent Decree.   

d. Records of data obtained through monitoring shall include: 

(1) The date, exact place, and time of sampling or 
measurements; 

(2) The individual(s) who performed the sampling or 
measurements; 

(3) The raw data (e.g., chromatograms) collected and data 
reduction; 

(4) The date(s) analyses were performed; 

(5) The individuals(s) who performed the analyses; 

(6) The analytical techniques or methods used; 

(7) The result of analyses; and 

(8) The quality assurance/quality control data. 
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6. Signatory Requirements 

All proposals, reports, and other documents submitted by the Permittee 
under this Permit shall be signed by an authorized representative of the 
Permittee, which may include the Permittee’s Project Coordinator, 
designated pursuant to Section II.J. 

7. Notice of Anticipated Noncompliance 

The Permittee shall give advance notice to EPA and the States of any 
planned changes in any corrective action activity under this Permit which 
may result in noncompliance with the requirements of this Permit. 

8. Transfer of Permit 

This Permit shall not be transferred to a new owner or operator except 
after notice to and approval of the planned transfer by EPA, which may 
require that the Permit be modified or revoked and reissued. 

9. Twenty-Four-Hour Reporting and Follow-Up 

The Permittee shall comply with the reporting requirements set forth in 
Paragraph 69 of Section XIV of the Consent Decree; provided, however, 
that the Permittee shall not be subject to multiple enforcement actions or 
liable for multiple penalties under the Consent Decree, CERCLA, the 
Emergency Planning and Right-to-Know Act, RCRA, and/or this Permit 
for the same instance of noncompliance with such requirements. 

10. Other Notification and Reporting Requirements 

a. The Permittee shall report to EPA all instances of noncompliance 
with the terms of this Permit in the monthly progress reports to be 
provided pursuant to Paragraph 67 of the Consent Decree.  Copies 
of such reports shall also be sent to Massachusetts and Connecticut 
Project Coordinators.  For each instance of noncompliance, such 
report shall contain the following information: 

(1) A description of the noncompliance; 

(2) The name and quantity of materials released, if any, as a 
result of such noncompliance; 

(3) The extent of injuries, if any, resulting from such 
noncompliance; 

(4) An assessment of actual or potential hazards to human 
health and/or the environment, where applicable, resulting 
from such noncompliance; 
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(5) Any steps taken to mitigate the impact of such 
noncompliance or otherwise to correct such 
noncompliance; and 

(6) A description of the impact of such noncompliance on the 
performance and timing of other activities required under 
this Permit. 

b. When the Permittee becomes aware that it failed to submit any 
relevant facts in a required report, or submitted incorrect 
information in a required report to EPA, it shall promptly submit 
the correct facts or information. 

11. Computation of Time 

a. For the purpose of compliance with this Permit, computation of 
time periods shall be made by the methodology specified in 
40 C.F.R. 124.20. 

b. Where this Permit requires the submission of written reports or 
notification to EPA, the report or notification shall be deemed 
submitted on the post-marked date. 

12. Severability 

The provisions of this Permit are severable, and if any provision of this 
Permit or the application of any provision of this Permit to any 
circumstances is held invalid, the application of such provision to other 
circumstances and the remainder of this Permit shall not be affected 
thereby. 

13. Confidentiality of Information 

In accordance with 40 C.F.R. Part 2, any information submitted to EPA 
pursuant to this Permit may be claimed as confidential by the submitter.  
Any such claim must be asserted at the time of submission in the manner 
prescribed on the application form or instructions or, in the case of other 
submissions, by stamping the words Confidential Business Information on 
each page containing such information.  If no claim is made at the time of 
submission, EPA may make the information available to the public 
without further notice.  If a claim is asserted, the information will be 
treated in accordance with the procedures in 40 C.F.R. Part 2. 

14. Interpretation of Migration from GE Facility 

For purposes of this Permit, the Permittee agrees that, for hazardous waste 
and/or hazardous constituents in the Rest of River area which are also 
present both at the GE Facility and at the Former Oxbow Areas (as 
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defined in the Consent Decree) and which could have migrated to the Rest 
of River area from either the GE Facility or the Former Oxbow Areas, the 
Permittee will not contend that such waste and/or constituents did not 
migrate from the GE Facility. 

II. SPECIAL CONDITIONS 

A. Introduction  

The special conditions in this Permit for Rest of River describe the Rest of River 
Remedial Action and required O&M, including the Performance Standards, 
Corrective Measures, and other related requirements necessary to achieve and 
maintain such Performance Standards that the Permittee shall perform pursuant to 
the CD and this Permit, as finalized, or finalized portions thereof.   

As described in the CD and this Permit, all Permittee activities shall be conducted 
pursuant to this Permit and the CD under the oversight and approval of EPA.  All 
EPA approvals, disapprovals, or modifications of plans and other submittals under 
this Permit will be pursuant to Section XV of the CD, including the reasonable 
opportunity for review and comment by the Commonwealth of Massachusetts 
(MA) and Connecticut Department of Energy and Environmental Protection (CT 
DEEP).  “Approval” by EPA, as used in this Permit, represents this process.   

Additionally, as described in Section VI of the 2020 Settlement Agreement, EPA 
has made specific commitments to coordinate and consult with stakeholders 
throughout the design and implementation of the actions described in this Permit.   

Any modification by EPA of a Performance Standard (e.g., work in a riverbank 
that modifies Performance Standards set forth in Section II.B.2.a.(1)) would have 
to be based on EPA’s determination under Paragraphs 162-163 of the CD or 
based on agreement under Paragraph 217 of the CD. 

B. Description of Performance Standards and Corrective Measures. 

Section II.J. of the 2007 Permit provides that this modification of the Permit will 
include Performance Standards, and the appropriate Corrective Measures 
necessary to meet the Performance Standards.  In Section II.B. of this Permit, 
provided below are such Performance Standards and Corrective Measures.   

1. General  

a. Downstream Transport  

(1) Performance Standard  

The Downstream Transport Performance Standard shall be the 
PCB flux over Woods Pond Dam and Rising Pond Dam as 
described in the table below. 
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An exceedance of the Performance Standard occurs when the 
average PCB flux is greater than the standard (at either Woods 
Pond or Rising Pond) in any three or more years within any 5-year 
period following completion of construction-related activities 
outlined herein.   

Woods Pond Rising Pond 
Average Daily 
Flow at Woods 

Pond Dam Gage 
(cubic feet per 
second (cfs)) 

Average PCB 
Flux (kg/yr) 

Average Daily 
Flow at Great 

Barrington USGS 
Gage (cfs) 

Average PCB 
Flux (kg/yr) 

≤ 325 2.2 ≤ 485 1.9 

> 325 ≤ 395 2.8 > 485 ≤ 600 2.4 

> 395 ≤ 1,450 3.3 > 600 ≤ 2,670 4.0 

> 1,450 NA > 2,670 NA 

Note: The average PCB flux values that correspond to the associated flow ranges were determined as 
follows:  The PCB fate and transport model (EFDC) results were used to generate average annual 
PCB fluxes at both Woods Pond and Rising Pond for the years following construction, which 
include a range of average annual flows.  The model was run based on the sediment/bank 
remediation requirements, excluding the use of activated carbon in Reach 5B and the Backwaters, as 
set forth in this Permit.  The average annual fluxes were segregated into the flow ranges shown in 
the table above and the maximum flux for each flow range was determined.  To account for 
uncertainty, the value at the upper flow range for each flow-bin was selected from a 95% prediction 
interval of the regression of average annual flux versus flow.  

In the event that this Downstream Transport Performance Standard 
is exceeded, the Permittee shall evaluate and identify the potential 
cause(s) of the exceedance and propose, to EPA for review and 
approval, additional actions necessary to achieve and maintain the 
Performance Standard.  EPA, upon reasonable opportunity for 
review and comment by the States, will determine any additional 
actions necessary to achieve and maintain the Performance 
Standard in accordance with the CD.   

(2) Corrective Measures 

To achieve and maintain this Performance Standard, Permittee 
shall conduct all of the Corrective Measures set forth in this 
Section II.B.  In addition, Permittee shall measure compliance with 
the Performance Standard in accordance with Sections 
II.B.1.a.(2)(a) through II.B.1.a.(2)(g) below and in accordance with 
plans submitted and approved pursuant to Section II.H. of this 
Permit. 
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(a) Install, operate and maintain a flow gauge at the outlet of 
Woods Pond that is similar to the USGS gage downstream 
of Rising Pond Dam (gage number 01197500).   

(b) Conduct sampling at regularly scheduled intervals (each 
year), regardless of stream flow.  On days when the average 
daily flow exceeds 1,450 cfs at Woods Pond or 2,670 cfs at 
Rising Pond, sampling does not need to occur. 

(c) Calculate the average daily flow for each sampling event 
using the data from the gage to be installed at Woods Pond 
outlet for Woods Pond and data from the USGS gage near 
Great Barrington (gage number 01197500) for Rising Pond.  

(d) For each year of sampling, calculate the arithmetic average 
of the average daily flows on days when samples were 
collected.  This average daily flow determines the flow bin 
for a given year. 

(e) Calculate the PCB flux by multiplying the sample 
concentration times the daily average flow for the date 
sampled.  The average PCB flux for a given year is the 
arithmetic average of the flux calculations for each day of 
sampling.  

(f) Compare the average PCB flux to the standard in the table 
for the corresponding flow bin for Woods Pond and for 
Rising Pond. 

(g) Permittee shall propose further details for EPA approval in 
a Work Plan submitted pursuant to Section II.H.5. 

b. Biota 

(1) Performance Standards 

(a) The Short-Term Biota Performance Standard shall 
be an average total PCB concentration of 
1.5 milligrams per kilogram (mg/kg) wet weight, 
skin off, in fish fillet1 in each entire reach of the 
river and Backwaters to be achieved within 15 years 
of completion of construction-related activities for 
that reach (or if the reach is subject to Monitored 
Natural Recovery (MNR), upon completion of the 

 

1 Based on the probabilistic risk assessment central tendency exposure (CTE) adult exposure Hazard Index (HI) = 1. 
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closest upstream reach subject to active 
remediation) under this Permit.  

In the event that the Short-Term Biota Performance 
Standard is exceeded in any two consecutive 
monitoring periods after the 15-year period 
specified above, the Permittee shall evaluate and 
identify the potential cause(s) of the exceedance and 
propose, to EPA for review and approval, additional 
actions necessary to achieve and maintain the 
Performance Standard.  EPA, upon reasonable 
opportunity for review and comment by the States, 
will determine any additional actions necessary to 
achieve and maintain the Performance Standard in 
accordance with the CD. 

(b) The Long-Term Biota Monitoring Performance 
Standard shall be the requirement that the Permittee 
continue to monitor, even after the Short-Term 
Biota Standard has been attained, the reduction in 
risk posed by the biota and the progress towards 
achieving an average total PCB concentration of 
0.064 mg/kg, wet weight, skin off, in fish fillet2 in 
each entire reach of the river and Backwaters in 
Massachusetts, 0.00018 mg/kg, wet weight, skin 
off, in fish fillet3 in each entire reach of the river in 
Connecticut, and 0.075 mg/kg in duck breast tissue4 
in all areas along the river.   

(2) Corrective Measures 
To achieve and maintain these Performance Standards, Permittee 
shall conduct all of the Corrective Measures set forth in this 
Section II.B.  Permittee shall propose, pursuant to Section II.H., a 
methodology to evaluate compliance with the Short-Term Biota 
Performance Standard and a plan to continue to monitor biota after 
the Short-Term Biota Performance Standard has been achieved. 

 

2 Based on the probabilistic risk assessment Reasonable Maximum Exposure (RME) 1 x 10-5 cancer risk. 

3 Based on CT DEEP consumption calculation assuming 365 fish meals per year and a 1 x 10-6 cancer risk.   

4 Based on the probabilistic risk assessment RME 1 x 10-5 cancer risk. 
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c. Restoration of Areas Disturbed by Remediation Activities 

(1) Performance Standards 

For all areas disturbed by remediation activities under this Permit, 
the Permittee shall: 

(a) Implement a comprehensive program of restoration 
measures that addresses the impacts of the 
Corrective Measures on all affected ecological 
resources, species and habitats, including but not 
limited to, riverbanks, riverbed, floodplain, wetland 
habitat, and the occurrence of threatened, 
endangered or state listed species and their habitats, 
and 

(b) Return such areas to pre-remediation conditions 
(e.g., the functions, values, characteristics, 
vegetation, habitat, species use, and other 
attributes), to the extent feasible and consistent with 
the remediation requirements5. 

(2) Corrective Measures 

To achieve and maintain these Performance Standards, Permittee 
shall complete the activities in Sections II.B.1.c.(2)(a) through 
II.B.1.c.(2)(d) below as components of a program that addresses 
the impacts of the Corrective Measures on all affected ecological 
resources, species and habitats, including but not limited to: 
riverbanks, riverbed, floodplain, wetland habitat; the occurrence of 
threatened, endangered or state-listed species and their habitats; the 
restoration of all such areas to pre-remediation conditions (to the 
extent feasible and consistent with the remediation requirements); 
and in accordance with plans submitted and approved pursuant to 
Section II.H. of this Permit. 

(a) Prepare a Work Plan detailing steps to conduct a 
Baseline Restoration Assessment (BRA).  Perform a 
baseline assessment of pre-remediation conditions, 
functions, and values of river bottom, bank, 
Backwater, Floodplain, Impoundment, and Vernal 
Pool habitat, and the occurrence of threatened, 

 

5  The requirements of Section II.B.1.c. do not alter or modify the Permittee’s obligation to comply with ARARs 
including, but not limited to, any activities to satisfy the separate net benefit mitigation standard in the 
Massachusetts Endangered Species Act (MESA).  See Section II.E. 
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endangered or state-listed species in the areas 
affected by Corrective Measures.  This BRA shall 
include, but not be limited to: 

i. Identification of the presence and location of 
specific habitat types, including delineation 
of existing wetlands; 

ii. Identification of the presence, location, 
abundance, and condition of threatened, 
endangered or state-listed species and their 
habitats and other representative species; 

iii. Identification of the presence, location, 
abundance, and condition of invasive 
species; 

iv. Evaluation of Vernal Pool locations, 
hydrology, and species use; and 

v. Characterization of physical/biological 
attributes (e.g., substrate characteristics, 
water depth, velocity, temperature, 
elevation/bathymetry, species composition, 
density, percent cover, structural 
components). 

(b) Develop Restoration Performance Objectives and 
Evaluation Criteria (RPOEC) to guide the design, 
remediation, restoration, construction, 
implementation of Corrective Measures, and 
evaluation of restoration success.  The RPOEC shall 
include, but not be limited to: 

i. Definition of restoration objectives, 
including without limitation: 

A. While achieving the Performance 
Standards described in this Permit, 
minimization of the impacts on all 
ecological resources and habitats, including 
the riverbanks and Floodplain, resulting 
from the implementation of the Corrective 
Measures; 
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B. Restoration of all ecological 
resources and habitats, including the 
riverbanks and Floodplain, impacted as a 
result of implementing the Corrective 
Measures; 

ii. Identification of measurable evaluation 
criteria and applicable methods or 
specifications, including, without limitation, 
criteria and methods or specifications for 
evaluating the success in achieving the 
restoration objectives developed pursuant to 
Section II.B.1.c.(2)(b)i; 

iii. Identification of stakeholder concerns; 

iv. Preliminary Monitoring Program; 

v. Preliminary Maintenance Program; and 

vi. Specification of corrective actions and 
circumstances. 

(c) Develop a Restoration Corrective Measures 
Coordination Plan (RCMCP) to be performed 
during the implementation of the Corrective 
Measures.  This RCMCP shall include, but not be 
limited to: 

i. Integration of restoration activities with 
remediation activities (e.g., locations of 
access roads/staging areas, harvesting of 
material for subsequent use in restoration 
construction, habitat layer characteristics, 
bank stabilization methods, construction of 
bed/bank interface); 

ii. Timing/phasing of remediation activities; 

iii. Identification of restoration specialists, 
roles, and responsibilities; 

iv. Specification of pre-construction preparation 
requirements (e.g., installation of silt fence 
or other protective/exclusion measures, 
propagation of materials, 
monitoring/relocation/propagation of 
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species, field delineation of species 
occurrences/Vernal Pool boundaries); and 

v. Specification of protocols to be 
implemented prior to and during 
construction to minimize impacts to 
threatened, endangered or state-listed 
species and their habitats, including 
elements discussed above as well as other 
measures such as seed-banking, 
transplanting, wildlife exclusion barriers, 
and turtle tracking. 

(d) Design a Restoration Plan (RP) to return all areas 
disturbed by the remediation activities to pre-
remediation conditions (e.g., the functions, values, 
characteristics, vegetation, habitat, species use, and 
other attributes), to the extent feasible and 
consistent with the remediation requirements.  This 
RP shall include, but not be limited to: 

i. Identification of materials, sources, and 
specifications; 

ii. Development of restoration construction 
plans; 

iii. Identification of restoration specialists, 
roles, and responsibilities; 

iv. Revised Monitoring Program; and 

v. Revised Maintenance Program. 

2. River Sediment and Banks 

a. Reach 5A 

(1) Performance Standards  

(a) Throughout Reach 5A, river bed sediment shall be 
removed and an Engineered Cap (references in this 
Permit to “Engineered Cap” shall mean an 
Engineered Cap as described below in Section 
II.B.2.i.) shall be placed over the entire riverbed.  

(b) Contaminated soil from eroding riverbanks in 
Reach 5A shall be removed. 
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(c) A bank shall be considered contaminated if it 
contains ≥ 5 mg/kg total PCBs.  

(d) A bank shall be considered to be erodible if the 
Bank Erosion Hazard Index (BEHI) and Near Bank 
Stress (NBS) rating is classified in the BANCS 
model as “Moderate-High” or greater at the same 
transect location as the PCB samples. 

(e) Excavated riverbanks shall be reconstructed to 
minimize erosion considering the principles of 
Natural Channel Design6 and result in a channel that 
is in dynamic equilibrium, balances flow and 
sediment loads, and reduces erosive forces.  This 
will allow the maximum use of bioengineering 
methods in restoring riverbanks.  Riverbank 
reconstruction shall follow a hierarchy of 
approaches as follows, with i. being the most 
preferred. 

i. Reconstruct disturbed banks with solely 
bioengineering restoration techniques;  

ii. Reconstruct disturbed banks with an 
Engineered Cap extending into the riverbank 
placed under a bioengineering layer; or 

iii. Place rip-rap cap or hard armoring on 
residual surface of banks (e.g., where 
needed for protection of adjacent 
infrastructure). 

(f) Implementation of remediation activities shall result 
in no net loss of flood storage capacity (FSC) and 
no increase in water surface elevation in this Reach. 

(2) Corrective Measures  

To achieve and maintain these Performance Standards, 
Permittee shall remove sediment, install an Engineered Cap 
in the entire riverbed, remove riverbank soils, reconstruct 
the riverbanks, and perform all other related activities.  
Permittee shall perform the foregoing pursuant to the 

 

6 Natural Channel Design methods are described in Chapter 11, Rosgen Geomorphic Channel Design, of the Stream 
Restoration Handbook (Part 654) and in the Natural Channel Design Review Checklist Manual. 
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Performance Standards and the requirements in Sections 
II.B.2.a.(2)(a) through II.B.2.a.(2)(d) below, and in 
accordance with plans submitted and approved pursuant to 
Section II.H. of this Permit. 

(a) Sediment and riverbank removal and subsequent 
capping shall result in a final grade generally 
consistent with the original grade or with 
modifications, as approved by EPA, considering the 
principles of Natural Channel Design.  Performance 
of removal and capping shall generally use 
engineering methods employed from within the 
river channel or other methods approved by EPA. 

(b) The location of contaminated eroding riverbanks 
shall be determined using a BANCS model7 
calibrated for the Housatonic River and the 
collection of additional riverbank soil PCB data.  A 
bank shall be considered contaminated if it contains 
≥ 5 mg/kg total PCBs measured in the surficial 0 to 
12 inches as the average of three 12-inch cores 
taken at the toe, midpoint, and top of the bank at a 
maximum spacing of every 25 feet of linear bank.  
The Permittee shall complete bank excavation for 
the Thiessen polygon8 representing the sample 
transect that is contaminated and eroding.9   

 

7 A description of the BANCS or "Bank Assessment for Non-point source Consequences of Sediment" model can be 
found at http://water.epa.gov/scitech/datait/tools/warsss/pla_box08.cfm and in the River Stability Field Guide, 
David Rosgen, copyright 2008 by Wildland Hydrology.  

8 Thiessen polygon method is described in Technical Attachment E of Appendix E to the Consent Decree. 

9  EPA’s May 2012 status report entitled “Potential Remediation Approaches to the GE-Pittsfield/Housatonic River 
Site ‘Rest of River’ PCB Contamination” (the Status Report)  highlighted the objectives of addressing the 
unacceptable risks posed by PCBs and of minimizing the amount of bank excavation to preserve the dynamic 
character and related biodiversity and habitats of the river.  To that end, the Status Report proposed a remedial 
approach that, based on data collected prior to the issuance of the Permit, would result in an amount of bank 
excavation in Reach 5A of 3.5 miles, and an amount of bank excavation in Reach 5B of 0.2 miles.  The actual 
remediation amounts will be determined during remedial design pursuant to the process described herein.  If the 
new data to be collected identifies the need for greater bank excavation, then the foregoing amounts of bank 
excavation will change based on new data.  Consistent with the remedial approach identified in the Status Report, 
the Corrective Measures for the riverbanks will be designed and implemented to achieve the Performance 
Standards while minimizing impacts on river dynamics and other ecological processes, and on the abundance of 
state-listed and other wildlife species and the diversity of their habitats that are supported by the existing river 
ecosystem. 

http://water.epa.gov/scitech/datait/tools/warsss/pla_box08.cfm
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(c) For Reach 5A banks that do not otherwise require 
remediation pursuant to Sections II.B.2.a.(2)(a) 
through II.B.2.a.(2)(b) above, the Permittee shall 
also evaluate the PCB data, erosion potential, 
adjacent floodplain removal (if any), 
constructability issues, and likelihood of future 
downstream transport at such concentrations should 
such banks erode, and based on these factors, shall 
consider supplemental riverbank removal, and shall 
propose any further action consistent with the 
evaluation above. 

(d) The location of soil excavated shall be determined 
based on the collection, pursuant to this Permit, of 
bank soil PCB data and bank erosion/shear stress 
data, and a further evaluation of bank soils pursuant 
to subsection (c) of this Section. 

b. Reach 5B 

(1) Performance Standards 

(a) The river bed sediment associated with each 
discrete sample with ≥ 50 mg/kg total PCBs shall be 
removed and backfilled.  The backfill shall consist 
of material with characteristics similar to existing 
sediment and placed to original grade.  

(b) Subsequent to excavation and backfill, Enhanced 
Monitored Natural Recovery (Enhanced MNR or 
EMNR) shall be implemented throughout Reach 
5B.  Permittee shall place an amendment such as 
activated carbon and/or other comparable 
amendments proposed by Permittee and approved 
by EPA throughout Reach 5B to reduce the 
bioavailability of the remaining PCBs in the 
sediment bed.   

(c) The riverbank soil with ≥ 50 mg/kg total PCBs shall 
be removed, and disturbed banks shall be 
reconstructed using bioengineering methods to 
minimize erosion and reduce downstream transport 
of the residual PCBs in bank soil (see footnote 9). 
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(2) Corrective Measures  

To achieve and maintain these Performance Standards, 
Permittee shall remove sediment, install backfill in the 
riverbed, implement EMNR, including placement of an 
amendment such as activated carbon and/or other 
comparable amendments, remove riverbank soils, 
reconstruct the riverbanks, and perform all other related 
activities.  Permittee shall perform the foregoing pursuant 
to the Performance Standards and the requirements in 
Sections II.B.2.b.(2)(a) through II.B.2.b.(2)(d) below, and 
in accordance with plans submitted and approved pursuant 
to Section II.H. of this Permit. 

(a) Four cores (thalweg, center, left, right) shall be 
collected from the surficial 0 to 12 inches of the 
river bed along transects at a spacing of every 25 
linear feet of river channel.  Sediment shall be 
removed from the Thiessen polygon associated with 
each discrete sample with ≥ 50 mg/kg total PCBs. 

(b) Riverbank soil shall be removed from Thiessen 
polygon represented by a concentration ≥ 50 mg/kg 
total PCBs in any of three samples (bottom, 
midpoint, or top of the riverbank) collected from the 
surficial foot of the riverbank at an interval of 25 
feet of linear bank. 

(c) For Reach 5B banks that do not otherwise require 
remediation pursuant to Sections II.B.2.b.(2)(a) and 
II.B.2.b.(2)(b) above, the Permittee shall also 
evaluate the PCB data, erosion potential, adjacent 
floodplain removal (if any), constructability issues, 
and likelihood of future downstream transport at 
such concentrations should such banks erode, and, 
based on these factors, shall consider any 
supplemental riverbank removal, and shall propose 
further action consistent with the evaluation above. 

(d) The location of soil and sediment excavated per this 
subsection shall be determined based on the 
collection of the bank soil and sediment PCB data 
collected pursuant to this Permit and a further 
evaluation of bank soils pursuant to subsection (c) 
of this Section.  
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c. Reach 5C  

(1) Performance Standards  

(a) Throughout Reach 5C, sediments shall be removed, 
including any areas with ≥ 50 mg/kg total PCBs, to 
achieve a spatially-weighted average concentration 
of 1 mg/kg total PCBs in surface sediment (0- to 
12-inch depth) and subsurface sediment in each 
averaging area and depth interval. 

(b) Permittee shall backfill as necessary to ensure 
channel stability; however, the placement of 
backfill shall not be considered in the spatially-
weighted averaging calculations.  The backfill shall 
be a minimum of 6 inches and consist of material 
with characteristics similar to existing sediment to 
provide functions and values equivalent to the pre-
existing surficial sediment substrate. 

(c) Sediment shall be removed with either dredging or 
wet excavation techniques to be approved by EPA 
and, if feasible, conveyed hydraulically to the 
Upland Disposal Facility location for processing. 

(d) Implementation of remediation activities shall result 
in no net loss of FSC and no increase in water 
surface elevation in this Reach. 

(2) Corrective Measures  

To achieve and maintain these Performance Standards, 
Permittee shall remove sediment and backfill the riverbed 
and perform all other related activities.  Permittee shall 
perform the foregoing pursuant to the Performance 
Standards and the requirements in Sections II.B.2.c.(2)(a) 
and II.B.2.c.(2)(b) below, and in accordance with plans 
submitted and approved pursuant to Section II.H. of this 
Permit.  

(a) Permittee shall propose in Work Plans separate 
averaging areas within Reach 5C, additional 
sampling for PCBs, and a method for averaging 
surface and subsurface PCB concentrations, 
including proposed depth intervals.   
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(b) River bed sediment shall be removed, generally 
using engineering methods employed from within 
the river channel with dredging or wet excavation 
techniques to be approved by EPA.  Regardless of 
sediment removal technique, the sediment shall, if 
feasible, be conveyed hydraulically to the Upland 
Disposal Facility location for processing. Sediment 
removal and subsequent backfill shall result in a 
final grade generally consistent with the original 
grade or with modifications, as approved by EPA, 
considering the principles of Natural Channel 
Design.   

d. Backwaters adjacent to Reaches 5, 6, and 7 

(1) Performance Standards  

(a) For contaminated sediment in the portions of 
Backwaters located outside of Core Area 1 Priority 
Habitat (as generally shown in Attachment B): 

i. For surface sediment (0- to 12-inch depth):  
remove sufficient sediment, including any 
areas ≥ 50 mg/kg total PCBs, and replace 
with a contiguous Engineered Cap to 
achieve a spatially-weighted average 
concentration of 1 mg/kg total PCBs in each 
averaging area.  When calculating 
post-remediation surficial spatially-weighted 
average concentrations, a PCB concentration 
equal to 1% of the existing average surficial 
concentration shall be used as the PCB 
concentration in capped areas.  

ii. For subsurface sediment:  in areas outside 
the footprint of the Engineered Cap 
necessary to meet the requirements in 
Section II.B.2.d.(1)(a)i. above, remove 
sufficient sediment and replace with a 
contiguous Engineered Cap(s) to achieve a 
spatially-weighted average concentration of 
1 mg/kg total PCBs in subsurface sediment 
in each averaging area and depth interval.  
For areas beneath an Engineered Cap, a total 
PCB concentration equal to 1% of the 
existing average surficial concentration shall 
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be used as the PCB concentration in spatial-
weighting calculations.  

iii. In lieu of the provisions in Sections 
II.B.2.d.(1)(a)i. and II.B.2.d.(1)(a)ii. above, 
Permittee may propose to excavate 
sediments, including any areas ≥50 mg/kg 
total PCBs, to achieve a spatially-weighted 
average concentration of 1 mg/kg total PCBs 
in surface sediment (0- to 12-inch depth) 
and subsurface sediment in each averaging 
area and depth interval.  The placement of 
backfill shall not be factored in the spatially-
weighted averaging calculations.   

iv. All backfilling or capping shall result in a 
final grade generally consistent with the 
original grade.  

(b) In the portions of Backwater areas located within 
Core Area 1 habitat with discrete total PCB 
concentrations ≥ 50 mg/kg in surficial (0- to 12-
inch) sediment, the sediment for each sample ≥ 50 
mg/kg shall be removed followed by placement of 
an Engineered Cap to original grade.   

(c) The Permittee shall place an amendment such as 
activated carbon and/or other comparable 
amendments proposed by Permittee and approved 
by EPA to reduce the bioavailability of the 
remaining PCBs in areas defined as Core Area 1 
habitat where total PCB concentrations are between 
1 mg/kg and 50 mg/kg in the surficial (0 to 12 
inches) of sediment. 

(d) Sediment shall be removed with either dredging or 
wet excavation techniques to be approved by EPA 
and, if feasible, conveyed hydraulically to the 
Upland Disposal Facility location for processing.   

(e) Remediation activities shall result in no net loss of 
FSC and no increase of water surface elevation in 
this Reach. 

(2) Corrective Measures  

To achieve and maintain these Performance Standards, 
Permittee shall remove sediment, install an Engineered Cap 
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or backfill in the Backwaters, and place an amendment 
such as activated carbon and/or other comparable 
amendments in the Backwaters, and perform all other 
related activities.  Permittee shall perform the foregoing 
pursuant to the Performance Standards and the 
requirements in Sections II.B.2.d.(2)(a) through 
II.B.2.d.(2)(c) below, and in accordance with plans 
submitted and approved pursuant to Section II.H. of this 
Permit. 

(a) Permittee shall propose in a Pre-Design Work Plan 
(see Section II.H.3. below) additional sampling for 
PCBs in sediment, and a method for averaging 
surface and subsurface PCB concentrations using a 
50-foot grid, including proposed averaging areas 
and depth intervals. 

(b) The location of sediment excavated or dredged 
and/or capped per this subsection shall be 
determined based on the collection of additional 
PCB data on a 50-foot sample grid.  For Section 
II.B.2.d.(1)(b), sediment shall be removed from the 
Thiessen polygon associated with each discrete 
sample with ≥50 mg/kg total PCBs. 

(c) Sediment shall be removed with either dredging or 
wet excavation techniques to be approved by EPA 
and, if feasible, conveyed hydraulically to the 
Upland Disposal Facility location for processing. 

e. Woods Pond (Reach 6) 

(1) Performance Standards  

(a) Sediment shall be removed throughout the pond and 
an Engineered Cap shall be placed over residual 
PCBs to result in a post-capping minimum water 
depth of 6 feet measured from the crest of the dam, 
except in near-shore areas where the slope from the 
shore to the 6-foot water depth shall be as steep as 
possible, while also being stable and not subject to 
erosion or sloughing.  In areas deeper than 6 feet 
prior to remediation, sufficient sediment shall be 
removed to allow for the placement of an 
Engineered Cap so that the final grade is equal to or 
deeper than the original grade. 
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(b) Permittee shall conduct updated bathymetric 
surveys before sediment removal, and before and 
after capping.  The post-capping bathymetry survey 
shall be the baseline used in determining the amount 
of future sediment deposition on the Engineered 
Cap.  

(c) If during monitoring following construction, EPA 
determines that significant concentrations and 
depths of PCB-contaminated sediment have 
accumulated above the Engineered Cap in Woods 
Pond, the Permittee shall remove such accumulated 
sediment while ensuring the integrity of the 
Engineered Cap.   

(d) Remediation activities shall result in no net loss of 
FSC and no increase of water surface elevation in 
this Reach. 

(2) Corrective Measures 

To achieve and maintain these Performance Standards, 
Permittee shall conduct sediment removal, capping, 
bathymetric surveys, and perform all other related 
activities.  Sediment shall be removed with dredging or wet 
excavation techniques to be approved by EPA and, if 
feasible, conveyed hydraulically to the Upland Disposal 
Facility location for processing.  Permittee shall perform 
the foregoing pursuant to the Performance Standards and in 
accordance with plans submitted pursuant to Section II.H. 
below.   

f. Columbia Mill Impoundment (Reach 7B), Eagle Mill 
Impoundment (Reach 7C), Willow Mill Impoundment (Reach 7E), 
and Glendale Impoundment (Reach 7G).  

(1) Performance Standards 

(a) For surface sediment (0- to 12-inch depth):  remove 
sufficient sediment, including any areas with 
≥ 50 mg/kg total PCBs, and replace with a 
contiguous Engineered Cap to achieve a spatially-
weighted average concentration of 1 mg/kg total 
PCBs in surface sediment in each averaging area.  
When calculating post-remediation surficial 
spatially-weighted average concentrations, a total 
PCB concentration equal to 1% of the existing 
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average surficial concentration shall be used as the 
PCB concentration in capped areas. 

(b) For subsurface sediment:  for areas outside the 
footprint of the Engineered Cap necessary to meet 
the requirements in Section II.B.2.f.(1)(a) above, 
remove sufficient sediment and replace with 
contiguous Engineered Cap(s) to achieve a 
spatially-weighted average concentration of 
1 mg/kg total PCBs in subsurface sediment in each 
averaging area and depth interval.  For areas 
beneath an Engineered Cap, a total PCB 
concentration equal to 1% of the existing average 
surficial concentration shall be used as the PCB 
concentration in spatial-weighting calculations.  

(c) Engineered Capping shall result in a final grade 
generally consistent with original grade.  
Engineered Capping pursuant to Sections 
II.B.2.f.(1)(a) and II.B.2.f.(1)(b) above shall not 
exceed 3 acres within Reach 7E and 6.5 acres 
within Reach 7G. 

(d) For Reaches 7B and 7C, in lieu of the provisions in 
Sections II.B.2.f.(1)(a) through II.B.2.f.(1)(c) 
above, Permittee shall remove sediment and remove 
the dams in these impoundments (which include the 
coves/ponds adjacent to Columbia Street in Lee).  
Materials requiring removal under this paragraph 
shall include sufficient sediment, including any 
areas with ≥ 50 mg/kg total PCBs, to achieve a 
spatially-weighted average concentration of 
1 mg/kg total PCBs, in surface sediment (0- to 
12-inch depth) and subsurface sediment in each 
averaging area and depth interval.  Permittee shall 
backfill with a minimum of 6 inches of backfill of 
suitable material and additional material as 
necessary to ensure channel stability; however, the 
placement of backfill shall not be considered in the 
spatially-weighted averaging calculations.   

(e) In Reaches 7E and 7G, in lieu of the provisions in 
Sections II.B.2.f.(1)(a) through II.B.2.f.(1)(c) 
above, Permittee may propose to excavate 
sediments, including any areas with ≥ 50 mg/kg 
total PCBs, to achieve a spatially-weighted average 
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concentration of 1 mg/kg total PCBs in surface 
sediment (0- to 12-inch depth) and subsurface 
sediment in each averaging area and depth interval.  
Permittee shall backfill with a minimum of 6 inches 
of backfill of suitable material as necessary to 
ensure channel stability; however, the placement of 
backfill shall not be considered in the spatially-
weighted averaging calculations.  Permittee shall 
use this approach to ensure that no more than 
3 acres within Reach 7E and 6.5 acres within Reach 
7G require capping. 

(f) For Reaches 7E and/or 7G, in lieu of the provisions 
in Sections II.B.2.f.(1)(a) through II.B.2.f.(1)(c), 
Permittee may propose to EPA for review and 
approval that Permittee coordinate with any entity 
planning to remove any Reach 7 dam.  Such 
proposal shall include a schedule for reaching an 
agreement with an entity(s) on the scope and extent 
of the work to be performed, the entity(s) 
conducting the work, the allocation of costs, and, if 
applicable, the prompt payment by Permittee of 
costs in advance of implementation of the necessary 
work on the dam removal once necessary approvals 
have been received.  Materials requiring removal 
under this paragraph shall include soil or sediment 
that could be mobilized downstream as part of dam 
removal and sediments greater than 1 mg/kg total 
PCBs in the river bed.  For any Floodplain area 
created as a result of dam removal (former 
impounded areas exposed due to removal of a dam), 
Permittee shall follow the process outlined in 
Section II.B.7.b.(2)(b)ii.10  If Permittee cannot 
secure and implement an agreement pursuant to this 
Section in a timely manner, the Permittee shall 
implement the requirements in Sections 
II.B.2.f.(1)(a) through II.B.2.f.(1)(c) above and/or 
implement actions in Section II.B.2.f.(1)(e) above. 

 

10 In addition to the requirements outlined above, at the time that the dam removal work is anticipated, EPA expects 
that there will be an agreement in place that, among other things, will ensure that the planned dam removal and 
material removal are conducted in accordance with applicable legal requirements, and that will ensure EPA 
review and approval of work plans and oversight of the sediment removal work. 
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(g) Remediation activities shall result in no net loss of 
FSC and no increase of water surface elevation in 
each of Reaches 7B, 7C, 7E and 7G. 

(2) Corrective Measures  

To achieve and maintain these Performance Standards, 
Permittee shall remove sediment, install an Engineered Cap 
or backfill in the Impoundments, remove dams in Reaches 
7B and 7C, and/or secure and implement an agreement with 
entity(s) to remove dam(s) in Reaches 7E and/or 7G, and 
perform all other related activities.  Permittee shall perform 
the foregoing pursuant to the Performance Standards, the 
requirements in this Section, and in accordance with plans 
submitted and approved pursuant to Section II.H. of this 
Permit. 

Permittee shall propose in Work Plans separate averaging 
areas within each Impoundment, additional sampling for 
PCBs, and a method for averaging surface and subsurface 
PCB concentrations using a 50-foot grid, including 
proposed depth intervals.  This plan shall include 
characterization for the three approaches in Sections 
II.B.2.f.(1)(a) through II.B.2.f.(1)(f) above.   

g. Rising Pond (Reach 8) 

(1) Performance Standards 

(a) For surface sediment (0- to 12-inch depth):  remove 
sufficient sediment, including any areas with 
≥ 50 mg/kg total PCBs, and replace with a 
contiguous Engineered Cap to achieve a spatially-
weighted average concentration of 1 mg/kg total 
PCBs in surface sediment in each averaging area.  
When calculating post-remediation surficial 
spatially-weighted average concentrations, a total 
PCB concentration equal to 1% of the existing 
average surficial concentration shall be used as the 
PCB concentration in capped areas. 

(b) For subsurface sediment:  for areas outside the 
footprint of the Engineered Cap necessary to meet 
the requirements in Section II.B.2.g.(1)(a) above, 
remove sufficient sediment and replace with 
contiguous Engineered Cap(s) to achieve a 
spatially-weighted average concentration of 
1 mg/kg total PCBs in subsurface sediment in each 
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averaging area and depth interval.  For areas 
beneath an Engineered Cap, a total PCB 
concentration equal to 1% of the existing average 
surficial concentration shall be used as the PCB 
concentration in spatial-weighting calculations.  

(c) Engineered Capping shall result in a final grade 
generally consistent with original grade.  
Engineered Capping pursuant to Sections 
II.B.2.g.(1)(a) and II.B.2.g.(1)(b) above shall not 
exceed 31 acres. 

(d) In lieu of the provisions in Sections II.B.2.g.(1)(a) 
through II.B.2.g.(1)(c) above, the Permittee may 
propose to excavate sediments, including any areas 
with ≥ 50 mg/kg PCBs,  to achieve a spatially-
weighted average concentration of 1 mg/kg total 
PCBs in surface sediment (0- to 12-inch depth) and 
subsurface sediment in each averaging area and 
depth interval.  Permittee shall backfill with a 
minimum of 6 inches of backfill of suitable material 
as necessary to ensure channel stability; however, 
the placement of backfill shall not be considered in 
the spatially-weighted averaging calculations.  
Permittee shall use this approach to ensure that no 
more than 31 acres within Reach 8 require capping. 

(e) Permittee shall conduct updated bathymetric 
surveys before sediment removal and before and 
after capping.  The post-capping bathymetry survey 
shall be the baseline used in determining the amount 
of future sediment deposition.  

(f) If during monitoring following construction, EPA 
determines that significant concentrations and 
depths of PCB-contaminated sediment have 
accumulated, the Permittee shall remove such 
accumulated sediment while ensuring the integrity 
of the Engineered Cap, where present. 

(g) Remediation activities shall result in no net loss of 
FSC and no increase of water surface elevation in 
this Reach. 

(2) Corrective Measures 

To achieve and maintain Performance Standards, Permittee 
shall remove sediment, install an Engineered Cap or 
backfill, conduct bathymetric surveys and monitoring 
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activities, and perform all other related activities.  Permittee 
shall perform the foregoing pursuant to the Performance 
Standards and the requirements in this Section, and in 
accordance with plans submitted and approved pursuant to 
Section II.H. of this Permit. 

Permittee shall propose in a Pre-Design Work Plan (see 
Section II.H.3. below) separate averaging areas within the 
pond, additional sampling for PCBs on a 50-foot grid, and a 
method for averaging surface and subsurface PCB 
concentrations, including proposed depth intervals.  For 
Section II.B.2.g.(1)(d), sediment shall be removed from the 
Thiessen polygon associated from each discrete sample 
with ≥ 50 mg/kg total PCBs. 

h. Flowing Subreaches in Reach 7 and Throughout Reaches 9 
Through 16, Including Impoundments 

(1) Performance Standard 

Monitored Natural Recovery (MNR) shall be implemented 
in these reaches.   

(2) Corrective Measure  

To achieve and maintain this Performance Standard, 
Permittee shall conduct monitoring of PCB concentrations 
in affected media (including surface water, sediment, and 
biota) in these reaches to see if recovery is occurring at the 
expected rate, maintain institutional controls, and perform 
all other related activities.  Permittee shall perform the 
foregoing pursuant the Performance Standard and in 
accordance with Sections II.B.4., II.B.7., and II.H. of this 
Permit. 

i. Engineered Caps  

(1) Performance Standards  

(a) All Engineered Caps constructed shall include the 
following layers or functions: 

i. A Mixing Layer to prevent contamination of 
the chemical isolation layer due to mixing 
with underlying contaminated sediment 
during cap placement, taking into account 
geotechnical considerations, placement 
techniques, and other factors as appropriate.  
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ii. Chemical Isolation Layer sufficient to 
minimize (reduce by 99%) the flux of PCB 
concentrations through the isolation layer.  

iii. Erosion Protection Layer to prevent erosion 
in accordance with federal and state 
requirements and consistent with pertinent 
EPA or U.S. Army Corps of Engineers 
(USACE) guidance.   

iv. Geotechnical Filter Layer, as needed based 
on the design evaluation, to prevent mixing 
between other layers.  

v. Bioturbation Layer to prevent bioturbation 
from impacting underlying layers.  

vi. Habitat Layer to provide functions and 
values equivalent to the pre-existing 
surficial sediment substrate.  

(b) Installation of the cap shall not result in a loss of 
FSC, and there shall be no increase in water surface 
elevations in any of the reaches where Engineered 
Caps are installed. 

(c) Engineered Caps shall be inspected, monitored, and 
maintained to ensure long-term protectiveness and 
to ensure that they continue to function as designed. 

(2) Corrective Measures 

To achieve and maintain these Performance Standards, the 
Permittee shall design, construct, inspect, monitor, and 
maintain Engineered Caps and perform all other related 
activities.  Permittee shall perform the foregoing pursuant 
to the Performance Standards and the requirements in 
Section II.B.2.i.(2), including, but not limited to, 
Sections II.B.2.i.(2)(a) through II.B.2.i.(2)(g) below, and in 
accordance with plans submitted and approved pursuant to 
Section II.H. of this Permit. 

The Permittee shall design and construct all Engineered 
Caps to physically isolate contaminated sediments from 
potential ecological and human receptors, and minimize the 
transport of PCBs from the sediment beneath the caps to 
the bioavailable surface layer and the water column, 
consistent with the principles presented in pertinent EPA or 
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USACE guidance such as EPA’s Contaminated Sediment 
Remediation Guidance for Hazardous Waste Sites 
(EPA, 2005) and Guidance for In-Situ Subaqueous Capping 
of Contaminated Sediments (Palermo et al., 1998) and in 
accordance with federal and state requirements. 

Engineered Cap designs generally specify mixing, chemical 
isolation, erosion protection, filter, bioturbation, and habitat 
layer(s).  They also may specify the inclusion of an 
amendment such as activated carbon where necessary to 
minimize the flux of PCBs.  Under some circumstances, a 
single layer of material may serve more than one purpose in 
achieving the Performance Standards above.  Engineered 
Cap design must also take into account constructability 
concerns (e.g., placement tolerances, method of 
construction).  The design process shall address the 
following items: 

(a) Mixing Layer  
 

Evaluate the composition and thickness necessary to meet 
the Performance Standard.   

(b) Chemical Isolation Layer 
i. Modeling of the isolation layer shall be 

performed in general accordance with EPA’s 
Contaminated Sediment Remediation 
Guidance for Hazardous Waste Sites 
(EPA, 2005) and Guidance for In-Situ 
Subaqueous Capping of Contaminated 
Sediments (Palermo et al., 1998). 

ii. Modeling shall be conducted using site-
specific data collected during the design 
process, as appropriate. 

iii. Modeling shall consider the processes of 
advection, diffusion, sorption, bioturbation, 
and exchange with the surface water, and 
sediment deposition consistent with current 
state-of-the practice for cap design. 

iv. Modeling shall be used to determine the 
thickness and composition (i.e., the amount 
of activated carbon/total organic carbon 
(TOC) or equivalent sorptive amendment) of 
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the chemical isolation layer sufficient to 
meet Performance Standards. 

(c) Erosion Protection Layer  
i. The stable particle sizes necessary to resist 

the erosive forces in the different reaches of 
the Housatonic River shall be computed in 
accordance with federal and state 
requirements and consistent with pertinent 
EPA and USACE guidance such as EPA’s 
Contaminated Sediment Remediation 
Guidance for Hazardous Waste Sites 
(EPA, 2005) and Guidance for In-Situ 
Subaqueous Capping of Contaminated 
Sediments (Palermo et al., 1998). 

ii. The design flow event for the erosion 
protection layer is a flow event up to and 
including the applicable return interval event 
(for example, 100 year or 500 year flow 
event), which shall be calculated using 
up-to-date flow data.  However, 
consideration shall also be given during the 
cap design to the potential impact of climate 
change on cap performance, and to 
including appropriate measures to mitigate 
the potential impacts. 

iii. Site-specific data and modeling will be used 
to determine the design velocities and 
associated bed shear stresses associated with 
various flow events.  

iv. In addition, other potential erosional forces, 
including, but not limited to, bioturbation, 
wind-generated waves, debris, motor boat 
wakes, and ice impacts will be considered.  

(d) Geotechnical Filter Layer 

The use of a geotechnical filter layer between the 
chemical isolation layer material and erosion 
protection layer material shall be evaluated and may 
be necessary for those areas requiring cobble or 
larger sized material in the erosion protection 
layer. 
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(e) Bioturbation Layer   

The assemblage of species, bioturbation depth 
profile, and abundances of dominant organisms 
shall be evaluated to determine the need for and 
thickness of a bioturbation layer to be included. 

(f) Habitat Layer 

Engineered Caps shall include a habitat layer that 
provides functions and values equivalent to the 
pre-existing surficial sediment substrate. 

(g) Other Design Considerations 

i. The geotechnical stability of the caps 
(e.g., bearing capacity, slope stability, 
ebullition) shall be evaluated. 

ii. The need for over-placement allowances 
with additional excavation for each layer 
shall be considered. 

iii. The requirement for periodic removal of 
contaminated sediment that accumulates on 
top of the Engineered Caps at Woods Pond 
and Rising Pond shall be considered in the 
design of such Engineered Caps. 

j. Additional Response Actions and/or Inspection, Monitoring and 
Maintenance for Dams and Impoundments in Reaches 5 through 9   

(1) Performance Standards 

(a) The Permittee shall minimize PCB releases related 
to dams and Impoundments by ensuring inspection, 
monitoring, and maintenance of such dams and 
Impoundments, and operating the Woods Pond and 
Rising Pond Dams.   

(b) If there is a catastrophic failure and/or a material 
breach of any dam or component of the dam that 
results in a release of PCBs that is materially greater 
than the PCB transport from that dam under the 
normal range of flow conditions, the Permittee shall 
propose and implement a response to maintain the 
Performance Standards or to maintain the 
effectiveness of the Rest of River Remedial Action.  
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(c) The Permittee shall conduct response actions to be 
protective of any Legally Permissible Future Project 
or Work including, but not limited to, dam removal 
(either before or after completion of any response 
action conducted pursuant to Sections II.B.2.e. 
through II.B.2.g. above).  Permittee shall conduct 
such response actions (including material handling 
and off-site disposal and engineering controls) to 
allow such Legally Permissible Future Project or 
Work to be conducted in a manner that maintains 
Performance Standards and/or maintains the 
effectiveness of the Rest of River Remedial Action.  

(2) Corrective Measures 

To achieve and maintain these Performance Standards, 
Permittee shall perform the following: ensure the 
inspection, monitoring, and maintenance of  the dams, 
and/or Impoundments; operate Woods Pond and Rising 
Pond Dams to minimize releases; conduct response actions 
to be protective of any Legally Permissible Future Project 
or Work including, but not limited to dam removal; if there 
is a catastrophic failure and/or material breach of any dam 
or dam component, propose and respond to such release to 
maintain the Performance Standards or to maintain the 
effectiveness of the Rest of River Remedial Action; and 
perform all other related activities.  Permittee shall perform 
the foregoing pursuant to the Performance Standards, the 
requirements in Sections II.B.2.j.(2)(a) through 
II.B.2.j.(2)(e) below, and in accordance with the plans 
submitted and approved pursuant to Section II.H. of this 
Permit. 

(a) Permittee shall operate, inspect, monitor, and 
maintain Woods Pond and Rising Pond Dams, even 
if the Permittee transfers ownership interest in the 
dams.  Such activities shall include, (i) maintaining 
the integrity of the dam to contain contaminated 
sediments and (ii) conducting materials handling 
and off-site disposal and engineering controls 
related to dam maintenance, repair, upgrades, and 
enhancement activities (including, but not limited 
to, addressing sedimentation in sluiceways, 
conveyances, and other channels that transport 
water over, through or around the dam); and 
(iii) and all other related activities.  Upon 
conveyance of either dam, Permittee may seek EPA 
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approval for another party to implement some or all 
of Permittee’s operation, inspection, monitoring and 
maintenance obligations. 

(b) For all other dams, except Eagle Mill Dam 
remnants, and Impoundments in Massachusetts 
Permittee shall ensure inspection, monitoring and 
maintenance for such dams.  Such activities shall 
include, (i) maintaining the integrity of the dam to 
contain contaminated sediments, and (ii) conducting 
materials handling and off-site disposal, and 
engineering controls related to dam maintenance, 
repair, upgrades, and enhancement activities 
(including, but not limited to, addressing 
sedimentation in sluiceways, conveyances, and 
other channels that transport water over, through or 
around the dam) and (iii) and all other related 
activities.  Permittee shall make best efforts to 
obtain an access agreement with each owner of a 
dam to allow Permittee to perform such inspection, 
monitoring and maintenance activities.  Permittee 
may seek EPA approval for another party to 
implement some or all of the Permittee’s inspection, 
monitoring and maintenance activities.  If Permittee 
uses best efforts but cannot fulfill these obligations, 
Permittee may submit to EPA for review and 
approval a plan that includes, without limitation, the 
reasons why Permittee cannot fulfill these 
obligations, any proposed actions Permittee will 
take to remediate the PCB contamination behind the 
dams, any further actions to be taken to obtain 
agreement from the dam owner, and whether the 
Engineered Caps will maintain effectiveness 
without Permittee having fulfilled its obligations 
regarding dam inspection, monitoring and 
maintenance. 

(c) If there is a catastrophic failure and/or a material 
breach of any dam or dam component that results in 
a release of PCBs from the dam that is materially 
greater than the PCB transport from that dam and/or 
Impoundment under the normal range of flow 
conditions, Permittee shall, within thirty (30) days 
of notification by EPA of such failure or breach, 
submit a Report for EPA approval that (i) proposes 
repairs to, or removal of, such dam, and (ii) 
proposes a plan to characterize and respond to the 
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PCBs released by such failure and/or breach (if 
necessary to maintain the Performance Standards or 
to maintain the effectiveness of the Rest of River 
Remedial Action).  The Report shall include a 
proposed schedule to implement the required 
response actions.  Following receipt of EPA’s 
approval of the Report and schedule, Permittee shall 
implement the additional response actions in 
accordance with EPA’s approval, including the 
approved schedule. 

(d) Permittee shall every five years determine whether 
there has been a change in ownership of any dam.  
In addition, within 30 days of conducting response 
actions behind a dam, and at any time there is a 
change in ownership of such dam, and every five 
years after any of the foregoing events, Permittee 
shall provide notice to such dam owner (for the 
initial notice, notice shall also be sent to any holders 
of easements), with copies to EPA, MA DEP, CT 
DEEP, and applicable regulatory agencies, of: 

i. A commitment that the Permittee will 
conduct the requirements set forth in 
Sections II.B.2.j.(1)(b) and II.B.2.j.(1)(c) 
above, and will conduct response actions 
including inspections, monitoring and 
maintenance (such as dam maintenance, 
repair, upgrades, and enhancement 
activities), including, without limitation, 
engineering controls, restoration of any 
aspect of the Rest of River Remedial Action 
disturbed by such work, and materials 
handling and off-site disposal.  For any 
activities that would involve the removal, 
disposal, handling or excavation of 
sediments and/or soils, Permittee shall be 
required to take response actions to ensure 
the proper excavation, management, and 
off-site disposal of such materials and the 
protection of workers and other individuals 
during such excavation activities, in 
accordance with applicable laws and 
regulations.   
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ii. Notice of contact persons for Permittee, 
EPA, MA DEP, and CT DEEP and a request 
that the property owner notify the contact 
persons prior to conducting work at the dam, 
and  

iii. A description of the PCB contamination 
behind the dam, including the presence of an 
Engineered Cap, if applicable. 

(e) If Permittee or another entity implements a Legally 
Permissible Future Project or Work including, but 
not limited to, the removal of any dam (either 
before or after completion of any response actions 
conducted pursuant to Sections II.B.2.e. through 
II.B.2.g. above), Permittee shall conduct sufficient 
response actions (including materials handling and 
off-site disposal and engineering controls) to allow 
such Legally Permissible Future Project or Work to 
be conducted in a manner that maintains the 
Performance Standards and/or maintains the 
effectiveness of the Rest of River Remedial Action.  
Permittee may seek EPA approval for another party 
to implement some or all of these obligations.  
Further response actions under this Section II.B.2.j. 
will be (i) in accordance with and pursuant to the 
Consent Decree; and (ii) consistent with the scope 
of the response actions selected in this Permit.  
Permittee’s responsibility for the costs of said 
further response actions will be limited to those 
costs solely related to the presence of PCBs.  

k. Additional Response Actions for Sediment, Riverbanks, 
Backwaters, Impoundments in Reaches 5 through 9 

(1) Performance Standard  

The Permittee shall conduct response actions to be 
protective of any Legally Permissible Future Project or 
Work.  Permittee shall conduct such response actions 
(including material handling and off-site disposal and 
engineering controls) to allow such Legally Permissible 
Future Project or Work to be conducted in a manner that 
maintains Performance Standards and/or maintains the 
effectiveness of the Rest of River Remedial Action.   
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(2) Corrective Measures 

To achieve and maintain this Performance Standard, 
Permittee shall conduct response actions to be protective of 
any Legally Permissible Future Project or Work.  Such 
response actions may include, without limitation, material 
handling and off-site disposal and engineering controls, 
repairing any aspect of the Rest of River Remedial Action 
disturbed by such Legally Permissible Future Project or 
Work, and all other related activities.  Permittee shall 
perform the foregoing pursuant to the Performance 
Standards, the requirements in Sections II.B.2.k.(2)(a) and 
II.B.2.k.(2)(b) below, and in accordance with the plans 
submitted and approved pursuant to Section II.H. of this 
Permit. 

(a) Permittee shall conduct response actions to be 
protective of any Legally Permissible Future Project 
or Work.  Within 30 days of Permittee receiving 
notification from EPA that EPA has determined that 
an entity has met the criteria for a Legally 
Permissible Future Project or Work, Permittee shall 
submit to EPA for approval, a work plan and 
schedule to respond to such Legally Permissible 
Future Project or Work.  For any activities that 
would involve the removal, handling or excavation 
of sediments and/or soils, Permittee shall be 
required to take response actions to ensure the 
proper excavation, management, and off-site 
disposal of such materials and the protection of 
workers and other individuals during such 
excavation activities, in accordance with applicable 
laws and regulations.  Following receipt of EPA’s 
approval of the work plan and schedule, Permittee 
shall implement the additional response actions in 
accordance with EPA’s approval, including the 
approved schedule.  Permittee may seek EPA 
approval for another party to implement some or all 
of these obligations.  Further response actions under 
this Section II.B.2.k. will be (i) in accordance with 
and pursuant to the Consent Decree; and 
(ii) consistent with the scope of the response actions 
selected in this Permit.  Permittee’s responsibility 
for the costs of said further response actions will be 
limited to those costs solely related to the presence 
of PCBs.  
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(b) Permittee shall annually provide letters to the 
Conservation Commissions and Departments of 
Public Works (“DPWs”) for the municipalities 
located along the River, and the Massachusetts 
Department of Transportation District 1 (“MA 
DOT”) (with copies to EPA, MA DEP, and CT 
DEEP), that provide notice of the potential for 
contamination and request that such entities notify 
Permittee, EPA, MA DEP, CT DEEP prior to 
approving any application for and prior to 
implementing any Legally Permissible Future 
Project or Work in the Reaches 5 through 9 of the 
River and/or Floodplains.   

l. Additional Response Actions for Dams and Impoundments and 
Sediment, Riverbanks, and Backwaters in Reaches 10 through 16 

(1) Performance Standards 

(a) The Permittee shall conduct response actions to be 
protective of any Legally Permissible Future Project 
or Work, where documentation is provided that 
such Legally Permissible Future Project or Work 
requires the handling or disturbance of sediment or 
riverbank soils with total PCBs greater than 
1 mg/kg.  Permittee shall conduct such response 
actions (including material handling and off-site 
disposal and engineering controls) to allow such 
Legally Permissible Future Project or Work to be 
conducted in a manner that maintains Performance 
Standards and/or maintains the effectiveness of the 
Rest of River Remedial Action. 

(b) If there is a catastrophic failure and/or a material 
breach of any dam or dam components that results 
in a release of PCBs that is materially greater than 
the PCB transport from that dam under the normal 
range of flow conditions, the Permittee shall 
propose and implement a response to maintain the 
Performance Standards and/or to maintain the 
effectiveness of the Rest of River Remedial Action. 

(2) Corrective Measures 

To achieve and maintain these Performance Standards, Permittee 
shall conduct response actions to be protective of any Legally 
Permissible Future Project or Work including, without limitation, 
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engineering controls, and materials handling and off-site disposal, 
and if there is a catastrophic failure and/or material breach of any 
dam or dam component, propose and respond to such release, and 
perform all other related activities.  Permittee shall perform the 
foregoing pursuant to the Performance Standards, the requirements 
in Sections II.B.2.l.(2)(a) through II.B.2.l.(2)(d) below, and in 
accordance with the plans submitted and approved pursuant to 
Section II.H. of this Permit. 

(a)  Permittee shall conduct further response actions to 
be protective of any Legally Permissible Future 
Project or Work.  Within 30 days of Permittee 
receiving notification from EPA that that EPA has 
determined a) that an entity has met the criteria for a 
Legally Permissible Project or Work, and b) that 
such Legally Permissible Project or Work requires 
the handling or disturbance of sediment or 
riverbank soils with total PCBs greater than 
1 mg/kg, Permittee shall submit to EPA for 
approval, a work plan and schedule to respond to 
such Project or Work, including, without limitation, 
sampling and analysis, engineering controls, and 
materials handling and off-site disposal.  For any 
activities that would involve the removal, handling 
or excavation of sediments and/or soils, Permittee 
shall be required to take response actions to ensure 
the proper excavation, management, and off-site 
disposal of such materials and the protection of 
workers and other individuals during such 
excavation activities, in accordance with applicable 
laws and regulations.  Following receipt of EPA’s 
approval of the work plan and schedule, Permittee 
shall implement the additional response actions in 
accordance with EPA’s approval, including the 
approved schedule.  Permittee may seek EPA 
approval for another party to implement some or all 
of these obligations. 

(b) Permittee shall every five years, determine whether 
there has been a change in ownership of each dam.  
In addition, any time there is a change in ownership 
of such property, and every five years thereafter, 
Permittee shall provide notice to the dam owner (for 
the initial notice, notice shall also be sent to any 
holders of easements), with copies to EPA, CT 
DEEP and applicable regulatory agencies, of: 
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i. A commitment that the Permittee will 
conduct the requirements set forth in 
Section II.B.2.l.(2)(a) above, and will 
conduct response actions to be protective of 
any Legally Permissible Future Project or 
Work in locations where documentation is 
provided that such Project or Work requires 
the handling or disturbance of sediment or 
riverbank soils with total PCBs greater than 
1 mg/kg.  Such response actions include, 
without limitation, sampling and analysis, 
engineering controls, and materials handling 
and off-site disposal.  For any activities that 
would involve materials handling or the 
removal of sediments and/or soils, Permittee 
shall be required to take response actions to 
ensure the proper handling, management, 
and off-site disposal of such materials and 
the protection of workers and other 
individuals during such excavation 
activities, in accordance with applicable 
laws and regulations. 

ii. Notice of contact persons for Permittee, 
EPA and CT DEEP, and  

iii. A description of the PCB contamination 
behind the dam. 

(c) If there is a catastrophic failure and/or a material 
breach of any dam or dam component that results in 
a release of PCBs from the dam that is materially 
greater than the PCB transport from that that dam 
under the normal range of flow conditions, 
Permittee, shall within thirty (30) days of 
notification by EPA of such failure of breach, 
submit a Report for EPA approval that (i) proposes 
repairs to such dam and (ii) proposes a plan to 
characterize and respond to the PCBs released by 
such failure and/or breach (if necessary to maintain 
the Performance Standards or to maintain the 
effectiveness of the Rest of River Remedial Action).  
The report shall include a proposed schedule to 
implement the required response actions.  
Following receipt of EPA’s approval of the work 
plan and schedule, Permittee shall implement the 
additional response actions in accordance with 
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EPA’s approval, including the approved schedule.  
Permittee may seek EPA approval for another party 
to implement some or all of these obligations. 

(d) Further response actions under this Section II.B.2.l. 
will be (i) in accordance with and pursuant to the 
Consent Decree; and (ii) consistent with the scope 
of the response actions selected in this Permit.  
Permittee’s responsibility for the costs of said 
further response actions will be limited to those 
costs solely related to the presence of PCBs.  

3. Floodplain and Vernal Pools 

a. Floodplain Soil Adjacent to Reaches 5 through 8 

(1) Performance Standards  

(a) Primary Floodplain Performance Standards and 
Secondary Floodplain Performance Standards are 
outlined in Table 1. 

(b) For each Exposure Area (see Figures 3, 3A, and 4), 
excavate and replace the top 12 inches of soil to 
achieve either the Primary Floodplain Performance 
Standards or Secondary Floodplain Performance 
Standards based upon the approach set forth in 
Section II.B.3.a.(2) below.  The excavated areas 
shall be backfilled to original grade. 

(c) In addition, for each Frequently Used Subarea 
(shown in Figure 5), excavate and replace the top 
3 feet of soil to achieve the Performance Standards 
presented in Table 2.  The excavated areas shall be 
backfilled to original grade. 

(d) For Residential Floodplain Parcels adjacent to 
Reach 5A, as identified in Table 5, Permittee shall 
excavate and replace soil to achieve the Residential 
Performance Standards set forth in Table 3.  For the 
residential floodplain properties in Reach 5C that 
are identified in Table 5, Permittee shall, if the 
Town of Lenox determines that any of the property 
owners consent to such removal, excavate and 
replace soil at such consented-to property(ies) to 
achieve the Residential Performance Standards set 
forth in Table 3. 
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(e) Permittee shall avoid excavation in Core Area 1 
habitat (other than Frequently Used Subareas) 
except in limited areas where necessary to meet 
Secondary Floodplain Performance Standards in 
Table 1. 

(f) Permittee shall minimize the impacts from 
remediation on a case-by-case basis11 for Core 
Areas 2 and 3 (as shown in Attachment B); 
however, at a minimum, Secondary Floodplain 
Performance Standards in Table 1 shall be attained. 

(2) Corrective Measures  

To achieve and maintain these Performance Standards, 
Permittee shall excavate and backfill Floodplain soil and 
perform all other related activities.  Permittee shall perform 
the foregoing pursuant to the Performance Standards and 
the requirements in Sections II.B.3.a.(2)(a) through 
II.B.3.a.(2)(g) below, and in accordance with plans 
submitted and approved pursuant to Section II.H. of this 
Permit. 

(a) The Permittee shall conduct additional sampling of 
Floodplain soil (as needed) to determine the total 
PCB exposure point concentration (EPC)12 for each 
Exposure Area using a Thiessen polygon approach. 

 

11 Minimization of impacts from remediation of Floodplain and Vernal Pool soil in Core Area 2 and 3 habitat means 
the implementation of a range of best construction practices that includes, but is not limited to, minimizing 
impacts when determining the location and scale of staging areas and access roads, phasing the work, use of time 
of year restrictions, tracking and/or exclusion of animals from work areas, plant transplantation.  Minimization of 
impacts may also include the avoidance of remediation in certain areas where, e.g., the impact to state-listed 
species or their habitats of constructing an access road or a staging area to remediate such areas outweighs the 
benefits of remediation.  Permittee may propose areas to avoid excavating based on this concept; however, final 
approval of any avoidance in Core Area 2 and 3 habitats will be made by EPA, after consultation with the States. 

12 EPCs for properties being cleaned to residential standards shall be calculated using the spatial averaging 
procedures outlined in Attachment E to Appendix E of the Consent Decree and used to evaluate the actual and 
potential lawns of floodplain residential properties under the CD. For the remaining exposure areas, the EPCs 
shall be calculated using the methods described in Appendix D to the GE’s Corrective Measures Proposal and 
subsequent revisions described in Section 4.4 in GE’s October 2010 Revised Corrective Measures Study, 
including the use of an approved 95th Upper Confidence Limit method to estimate the mean concentration of total 
PCBs, the use of spatially interpolated representation of Floodplain soil PCB data, and factoring in habitat 
community mapping where applicable. 
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(b) Where applicable per Section II.B.3.a.(1)(d), the 
Permittee shall submit to EPA for approval a 
proposed remediation plan based on meeting the 
Residential Performance Standards in Table 3.   

(c) The Permittee shall submit to EPA for approval a 
proposed remediation plan based on meeting 
Primary Floodplain Performance Standards in 
Table 1 for each Exposure Area and the 
Performance Standards in Table 2 in each 
Frequently Used Subarea using the following 
approach: 

i. Remediation in Frequently Used Subareas to 
attain Floodplain Performance Standards in 
Table 2; 

ii. Remediation in all Exposure Areas to attain 
Primary Floodplain Performance Standards 
in Table 1; 

iii. A proposal for avoidance of Core Area 1 
habitat (other than Frequently Used 
Subareas) except in limited areas where 
necessary to meet Secondary Floodplain 
Performance Standards in Table 1; and 

iv. A proposal for minimization on a case-by-
case basis for Core Areas 2 and 3 (as shown 
in Attachment B); however, at a minimum, 
Secondary Floodplain Performance 
Standards in Table 1 shall be attained. 

(d) Based on the proposal submitted pursuant to 
Section II.B.3.a.(2)(c) above, EPA shall identify 
any modification to areas proposed to be avoided, 
and the Permittee shall recalculate the EPC, to 
ensure that the resultant excavation plan meets, at a 
minimum, Secondary Floodplain Performance 
Standards in Table 1 in each Exposure Area as a 
whole and the Performance Standards in Table 2 for 
Frequently Used Subareas. 

(e) To the extent that Secondary Floodplain 
Performance Standards are not met in each 
Exposure Area as a whole, the Permittee shall 
propose additional areas to be excavated in order to 
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meet, at a minimum, Secondary Performance 
Standards in the Exposure Area as a whole, 
repeating the steps in Sections II.B.3.a.(2)(c) and 
II.B.3.a.(2)(d) as needed. 

(f) In conjunction with the steps in Sections 
II.B.3.a.(2)(c) through II.B.3.a.(2)(e), the Permittee 
shall also evaluate the presence of any areas of 
remaining PCB concentrations in Floodplain soil for 
erosion potential and the likelihood of future 
downstream transport at concentrations that could 
result in the exceedance of the General Performance 
Standards specified in Sections II.B.1.a. and 
II.B.1.b.  Based on the erosion potential and 
likelihood of future downstream transport at such 
concentrations, the Permittee shall reevaluate, as 
needed, any area of proposed Floodplain soil 
remediation, considering the steps in Sections 
II.B.3.a.(2)(c) through II.B.3.a.(2)(e) above, and 
shall propose further action as necessary. 

(g) The Permittee shall submit the revised evaluation to 
EPA.  Upon approval by EPA, the Permittee shall 
implement the required actions.   

b. Vernal Pools Adjacent to Reaches 5 Through 8 

(1) Performance Standards   

(a) In addition to any remediation conducted in Vernal 
Pools in order to meet the Floodplain Performance 
Standards in Section II.B.3.a.(1) above, the 
Permittee shall remediate Vernal Pools that exceed 
a spatially-weighted average concentration of 
3.3 mg/kg total PCBs (based upon risk to 
amphibians). 

(b) The Permittee shall evaluate the best approach to 
remediation of Vernal Pools by first conducting a 
pilot study on not more than ten (10) vernal pools 
(“Pilot Vernal Pools”), evaluating the following 
approaches: 

i. On a select number of Pilot Vernal Pools, 
place an amendment such as activated 
carbon and/or other comparable 
amendments in Vernal Pools that exceed a 
spatially-weighted average concentration of 
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3.3 mg/kg total PCBs to reduce the 
bioavailability of PCBs to a level less than 
or equivalent to the bioavailability of PCBs 
associated with 3.3 mg/kg total PCBs in 
sediment.  

ii. On a select number of Pilot Vernal Pools, 
excavate soil and backfill Vernal Pools to 
pre-excavation elevations to achieve a 
spatially-weighted average concentration of 
3.3 mg/kg total PCBs in each Vernal Pool 
except for Vernal Pools in Core Area 1, 
where no excavation shall occur.  Permittee 
shall minimize the impacts from excavation 
in Vernal Pools in Core Areas 2 and 3 (as 
shown in Attachment B) on a case by case 
basis in the manner described in footnote 11.  

iii. Based on EPA’s evaluation of the initial 
pilot round of Vernal Pool remediation and 
restoration and taking into the consideration 
the Core Area habitat, EPA will determine 
the preferred method/approach to 
remediation and restoration of each 
subsequent Vernal Pool and the Permittee 
shall implement this approach. 

(2) Corrective Measures 

To achieve and maintain these Performance Standards, 
Permittee shall place an amendment such as activated 
carbon and/or other comparable amendments, and/or 
conduct excavation and backfill, and perform all other 
related activities.  Permittee shall perform the foregoing 
pursuant to the Performance Standards and the 
requirements in Sections II.B.3.b.(2)(a) through 
II.B.3.b.(2)(h) below, and in accordance with plans 
submitted and approved pursuant to Section II.H. of this 
Permit. 

(a) The Permittee shall submit a plan to EPA and, upon 
approval, conduct one or more site visits to identify 
potential Vernal Pools.  EPA will make the 
determination as to what constitutes a Vernal Pool.  
Areas determined not to be Vernal Pools shall be 
considered Backwaters or Floodplain soil under 
Sections II.B.2.d or II.B.3.a, respectively, 
depending on whether or not the area is typically 
inundated. 
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(b) The Permittee shall conduct additional sampling 
and characterization of Vernal Pools, to generate 
baseline data on the concentrations of total PCBs, 
the presence and abundance of animal species and a 
range of taxa, including, but not limited to, 
threatened, endangered or state-listed species, and 
water and soil chemistry.  The Permittee shall also 
conduct additional field reconnaissance as needed to 
evaluate the potential ecological effects of 
remediation of the Vernal Pools.  The Permittee 
shall conduct the above actions in accordance with a 
work plan approved by EPA. 

(c) The Permittee shall identify Vernal Pools that 
exceed a spatially-weighted average concentration 
3.3 mg/kg total PCBs. 

(d) The Permittee shall submit a plan for EPA approval 
proposing the number of Vernal Pools to be piloted 
for remediation by both the use of activated carbon 
or other comparable sediment amendment and for 
remediation by traditional excavation and 
restoration methods.  For both methods, Permittee 
shall submit plans describing the methods to be 
used and the criteria for success for both reduction 
of bioavailability/concentration of PCBs and impact 
to ecological receptors and as outlined below. 

(e) Permittee shall, in the plan referenced immediately 
above, describe the type of activated carbon or other 
comparable sediment amendment, how it would be 
applied, and a method to measure the effectiveness 
of activated carbon or sediment amendment to meet 
the Performance Standard for reduction in PCB 
bioavailability in Sections II.B.3.b.(1)(a) and 
II.B.3.b.(1)(b) above.  Such methods may include, 
but are not limited to, measuring the reduction in 
PCB concentrations in porewater, surface water, 
benthic invertebrates and/or other biota.  The plan 
shall also identify the criteria for success and how 
to measure the ecological effects of the placement 
of activated carbon or sediment amendment in 
comparison to the pre-remediation conditions 
documented in Section II.B.3.b.(2)(b) above.   
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(f) Permittee shall, upon EPA approval of the plan 
submitted pursuant to Section II.B.3.b.(2)(d) above, 
implement the placement of activated carbon and/or 
other comparable sediment amendment in an initial 
set of Vernal Pools and submit a report describing 
the following: the effectiveness of placement 
activities in achieving the Performance Standards in 
Sections II.B.3.b.(1)(a) and II.B.3.b.(1)(b) and 
Section II.B.1.c. above; the ecological effects of the 
activated carbon and/or other comparable sediment 
amendment on Vernal Pools compared to the 
criteria for success; any suggested modifications to 
the procedures; and a proposal for how to address 
the remaining Vernal Pools such that the 
Performance Standard in Sections II.B.3.b.(1)(a) or 
II.B.3.b.(1)(b) will be met. 

(g) The Permittee shall submit a plan for remediation 
by excavation and backfill of an initial number of 
pools, to achieve a spatially-weighted average 
concentration of 3.3 mg/kg total PCBs in each 
Vernal Pool.  Permittee shall, upon EPA approval of 
the plan, implement this method and submit a report 
describing the following: the effectiveness of 
excavation and backfill activities in achieving the 
Performance Standards in Sections II.B.3.b.(1)(a) 
and II.B.3.b.(1)(b) and Section II.B.1.c. above; the 
ecological effects of the excavation and backfill on 
Vernal Pools compared to the criteria for success; 
and any suggested modifications to the procedures.  
Permittee shall conduct subsequent remediation 
activities using excavation and backfill pursuant to 
EPA approval of this report.  

 
(h) Upon EPA review and approval of the reports 

submitted pursuant to Sections II.B.3.b.(2)(e) 
through II.B.3.b.(2)(g) above, after providing an 
informal opportunity for public input, Permittee 
shall proceed with remediation of the remaining 
Vernal Pools with the placement of activated carbon 
and/or other comparable amendment, or 
implementation of excavation and backfill 
(excluding Vernal Pools in Core Area 1), or a 
combination of the two methods.  The excavation 
and backfill shall be conducted such that the 
hydrology necessary for a Vernal Pool is not 
adversely affected. 
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4. Inspection, Monitoring and Maintenance for All Response Actions Except 
for Those Related to the Upland Disposal Facility. 

a. Performance Standard  

Permittee shall implement a baseline and construction monitoring 
program and an inspection, monitoring and maintenance program.  

b. Corrective Measure   

To achieve and maintain this Performance Standard, Permittee 
shall implement baseline and construction monitoring, and 
inspection, monitoring and maintenance activities, and perform all 
other related activities.  Permittee shall perform the foregoing 
pursuant to this Performance Standard and the requirements in 
Sections II.B.4.b.(1) and II.B.4.b.(2) below, and in accordance 
with plans submitted and approved pursuant to Section II.H. of this 
Permit. 

(1) Baseline and Construction Monitoring Program 

A baseline and construction monitoring program shall be 
implemented, including but not limited to, the following:  

(a) Prior to the commencement of construction 
activities, PCB data in surface water, sediment, and 
biota (and other data) shall be collected to serve as a 
baseline for the evaluation of the potential impacts 
of the Corrective Measures and project operations 
as well as to inform model parameterization in the 
model re-evaluation plan.  

(b) The Permittee shall propose a program to minimize 
adverse impacts of construction activities on the 
environment (e.g., resuspension) including:  

i. Measures to assess these impacts (e.g., 
establishing notification and action levels 
for PCBs measured in surface water);  

ii. A monitoring plan to collect these data; and  

iii. Establishing response actions (e.g., 
slowdown and evaluation of operations, stop 
work and modification of operations, etc.).   
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This program shall be designed to be consistent 
with an adaptive management approach, as outlined 
in Section II.F. below. 

(2) An inspection, monitoring, and maintenance program shall 
be conducted in phases and be implemented upon 
completion of each phase of the Rest of River Remedial 
Action, except for areas subject to MNR.  For areas where 
MNR is the Performance Standard, monitoring shall begin 
with baseline monitoring and shall continue throughout the 
Remedial Action and O&M.  

The inspection, monitoring, and maintenance program shall 
be implemented throughout the Remedial Action to 
evaluate the effectiveness of the Corrective Measures in 
achieving Performance Standards, to evaluate MNR, to 
monitor the sediment accumulation above the Engineered 
Caps at Woods Pond and Rising Pond, and to conduct 
maintenance, repair, or other response actions necessary to 
achieve and maintain compliance with Performance 
Standards.  This program shall be designed to be consistent 
with an adaptive management approach as outlined in 
Section II.F. below.  

5. Upland Disposal Facility 

a. Performance Standards 

(1) The Permittee shall construct an Upland Disposal Facility 
to contain certain sediment, floodplain soils and other 
waste material (as defined in the Consent Decree) 
generated as part of the Rest of River Remedial Action that 
meet the Acceptance Criteria in Attachment E to this 
Permit at the location shown in Figure 6.  

(2) The Upland Disposal Facility shall meet the following 
design Performance Standards: 

(a) The Upland Disposal Facility shall have a 
maximum design capacity of 1.3 million cubic 
yards.  

(b) The landfill consolidation area shall have a 
maximum footprint of 20 acres and a maximum 
elevation of 1,099 feet above mean sea level.  If the 
seasonally high groundwater elevation is 
determined to be higher than 950 feet above mean 
sea level, the maximum elevation of the landfill 
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consolidation area may be increased by the number 
of feet that is the difference between the seasonally 
high groundwater elevation and 950 feet above 
mean sea level in order for the Upland Disposal 
Facility to have a maximum capacity of 1.3 million 
cubic yards. 

(c) The Upland Disposal Facility shall consist of a 
double bottom liner, separated by a drainage layer, 
and shall incorporate primary and secondary 
leachate collection systems.  

(d) The bottom liner of the landfill will be installed a 
minimum of 15 feet above a conservative estimate 
of the seasonally high groundwater elevation.  The 
seasonally high groundwater elevation will be 
projected using site-specific groundwater elevation 
data collected in the location of the Upland Disposal 
Facility, modified by an appropriate technical 
method that takes into account historic groundwater 
level fluctuations at similarly-sited off-site 
long-term monitoring wells in Massachusetts.  The 
estimation of a seasonally high groundwater 
elevation will be performed pursuant to a 
methodology reviewed and approved by EPA.  The 
estimate of seasonally high groundwater elevation 
shall then be used to support the design of the 
landfill relative to achieving the required minimum 
separation distance from the bottom of the liner 
system to the seasonally high groundwater 
elevation. 

(e) The landfill will be capped with a low-permeability 
cap to include liner(s) drainage layer(s) and 
vegetation.  

(f) Liners (bottom liners and cap liners) shall have a 
permeability equal or less than 1 x 10-7 cm/sec, a 
minimum thickness of 30 mils and be chemically 
compatible with PCBs.  

(g) Landfill design will include a stormwater 
management system to control surface runoff, to 
minimize the potential for surface erosion or 
stormwater contribution to leachate generation. 
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(h) A groundwater monitoring network shall be 
designed and installed around the Upland Disposal 
Facility to monitor for PCBs and other constituents 
identified in the groundwater monitoring plan as 
approved or modified by EPA.  Groundwater 
monitoring shall include a sufficient number of 
monitoring wells to allow detection of groundwater 
impacts. 

(3) Permittee shall identify all non-community and private 
water supply wells currently within 500 feet of the Upland 
Disposal Facility consolidation area.  Unless the well 
owner does not consent, Permittee shall pay the installation 
cost of a connection to public water.  In the event that a 
well owner consents at a later date or any new water users 
(e.g., new construction) move within 500 feet of the Upland 
Disposal Facility consolidation area during construction or 
O&M, Permittee shall pay the installation cost of a 
connection to public water. 

(4) Permittee shall be responsible for the proper functioning of 
the Upland Disposal Facility landfill during landfill 
operations and shall remain responsible for the proper 
O&M of the landfill thereafter.  Permittee shall be 
responsible for the closure of the landfill including the 
installation of the low-permeability cap and vegetative 
cover promptly upon EPA’s determination that either of the 
following conditions has occurred: (1) the landfill is full 
(e.g., when the maximum footprint, elevation and/or design 
capacity are reached), or (2) excavation and dredging 
activities conducted as part of the Rest of River Remedial 
Action are complete.  Permittee shall be responsible for 
post-closure activities and monitoring thereafter. 

(5) No material from the Rest of River Remedial Action will 
be disposed of at any other location in Berkshire County. 

(6) No one shall take any materials to the Upland Disposal 
Facility for disposal except those meeting Acceptance 
Criteria and generated pursuant to this Permit.  No 
materials from previously remediated sites in the Upper 
2-Mile Reach of the Housatonic River cleanup nor any 
other materials associated with the other response actions 
conducted pursuant to the Site Consent Decree may be 
disposed of at the Upland Disposal Facility. 
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b. Corrective Measures  

To achieve and maintain these Performance Standards, Permittee 
shall construct, operate and maintain an Upland Disposal Facility.  
Permittee shall perform the foregoing pursuant to the Performance 
Standards and the requirements below, and in accordance with the 
plans submitted and approved pursuant to Section II.H. of this 
Permit. 

(1) Landfill operations, inspections, maintenance, and air and 
groundwater sampling activities will be conducted in 
accordance with approved plans. 

(2) Permittee shall include in its landfill design submissions 
one or more proposals (based on Permittee’s consultations 
with officials from the Town of Lee) describing how 
Permittee will prepare the Upland Disposal Facility for 
potential re-use once the landfill is capped if the Town of 
Lee desires.  Any such proposals shall be described in the 
final Remedial Design/Remedial Action Work Plans. 

(3) During the implementation of the Corrective Measures, the 
Permittee may propose to EPA for approval the use of 
innovative treatment technologies as part of an adaptive 
management approach as outlined in Section II.F. below. 

6. Off-Site Disposal of Contaminated Sediment and Soil 

a. Performance Standards   

(1) The Permittee shall dispose of contaminated sediment and 
soil, as well as other waste material, that do not meet the 
Acceptance Criteria for the Upland Disposal Facility 
outlined in Attachment E, and any other waste material that 
is otherwise not placed in the Upland Disposal Facility, 
off-site at existing licensed facilities that are approved to 
receive such waste material and are in compliance with 
EPA’s off-site rule (40 C.F.R. 300.440).   

(2) At a minimum, 100,000 cubic yards of PCB-contaminated 
soil and/or sediment will be disposed of off-site. 

b. Corrective Measures  

To achieve and maintain this Performance Standard, Permittee 
shall dispose of certain contaminated sediment and soil, as well as 
other waste material, at an approved and licensed existing off-site 
disposal facility and perform all other related activities.  Permittee 
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shall perform the foregoing pursuant to the Performance Standard 
and the requirements in Sections II.B.6.b.(1) and II.B.6.b.(2) 
below, and in accordance with plans submitted and approved 
pursuant to Section II.H. of this Permit. 

(1) The Permittee shall propose the methods and locations for 
off-site disposal to EPA for review and approval.  
Permittee’s proposal shall include measures to maximize 
the transport of such waste material to off-site facilities via 
rail, to the extent practicable.   

(2) During the implementation of the Corrective Measures, the 
Permittee may propose to EPA for approval the use of 
innovative treatment technologies as part of an adaptive 
management approach as outlined in Section II.F. below. 

7. Institutional Controls and Related Requirements  

a. Biota Consumption Advisories 

(1) Performance Standard   

The Permittee shall cooperate with and support EPA and 
the States regarding all biota consumption advisories issued 
by EPA and/or the States for the Rest of River area until 
such time that the advisories are discontinued. 

(2) Corrective Measures  

To achieve and maintain this Performance Standard, the 
Permittee shall cooperate with and support EPA and the 
States to improve public awareness of the advisories by 
conducting the following:  preparing, distributing, 
inspecting, monitoring and maintaining educational and 
outreach activities, including the producing and posting of 
signs; providing to hunting and fishing license distributors 
appropriate written notices regarding such advisories to be 
included with licenses; and performing all other related 
activities.  Signs and outreach material shall be produced in 
languages appropriate for communities that hunt or fish in 
the Rest of River area.  Permittee shall perform the 
foregoing pursuant to the Performance Standard, and in 
accordance with plans submitted and approved pursuant to 
Section II.H. of this Permit.  
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b. Floodplain soils (inclusive of Vernal Pools and Backwaters) in 
Exposure Areas in Reaches 5 through 8.   

(1) Performance Standards 

(a) On all property without a registered or recorded 
Environmental Restriction and Easement (ERE) or 
Notice ERE (including Conditional Solution 
properties as discussed below), and for all non-
subordinated property interests on properties with 
an ERE or a Notice ERE, Permittee shall conduct 
such response actions (including material handling 
and off-site disposal, engineering controls, repairing 
any aspect of the Rest of River Remedial Action) to 
allow such Legally Permissible Future Project or 
Work to be conducted in a manner that maintains 
Performance Standards and/or maintains the 
effectiveness of the Rest of River Remedial Action.  

(b) For all Exposure Areas (see Figures 3 and 4) that do 
not meet the Performance Standard for Residential 
Use set forth in Table 3, Permittee shall, for the 
portion of the property within the Exposure Area, 
record (hereinafter “record” shall mean record or 
register as appropriate) an ERE or a notice ERE for 
the purposes of implementing, ensuring non-
interference with and/or ensuring the integrity and 
protectiveness of the response actions performed; or 
after a response has been implemented pursuant to 
Section II.B.3. above, implement a Conditional 
Solution to achieve and maintain the applicable 
Performance Standard set forth in Tables 3 and/or 4 
for any Legally Permissible Future Use and for the 
purposes of ensuring the integrity and 
protectiveness of the response actions performed. 

(2) Corrective Measures 

To achieve and maintain these Performance Standards, 
Permittee shall conduct response actions to be protective of 
any Legally Permissible Future Project or Work, and shall, 
for all Exposure Areas (see Figures 3 and 4) that do not 
meet the Performance Standard for Residential Use set 
forth in Table 3, for the portion of the property within the 
Exposure Area, record an ERE, a Notice ERE or after a 
response has been implemented pursuant to Section II.B.3. 
above implement a Conditional Solution to achieve and 
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maintain the applicable Performance Standard in Tables 3 
or 4 for any Legally Permissible Future Use, and perform 
all other related activities.  Permittee shall perform the 
foregoing pursuant to the Performance Standards, the 
requirements in Sections II.B.7.b.(2)(a) through 
II.B.7.b.(2)(c) below, and in accordance with the plans 
submitted and approved pursuant to Section II.H. of this 
Permit. 

(a) Environmental Restriction and Easements:  

For all Exposure Areas (see Figures 3 and 4) that do 
not meet the Performance Standard for Residential 
Use set forth in Table 3, Permittee shall, for the 
portion of the property within the Exposure Area: 

i. Prepare and record EREs for properties 
owned by Permittee in accordance with 
Section XIII of the CD.   

ii. Prepare and record Notices of 
Environmental Restriction and Easements 
(Notice EREs) for properties owned by the 
Commonwealth.  These activities shall be 
conducted in accordance with Section XIII 
and the Twelfth Modification of the Consent 
Decree. 

iii. For properties not owned by Permittee or the 
Commonwealth, make best efforts to obtain 
and record an ERE with an offer of 
appropriate compensation in accordance 
with Section XIII of the CD.  Permittee shall 
make such best efforts in coordination with 
requesting access from the property owners 
to implement the response actions to be 
conducted pursuant to Section II.B.3. above 
or on a schedule approved by EPA. 

iv. Permittee shall, on an annual basis after the 
recordation or registration of an ERE or 
Notice ERE, conduct an inspection of any 
property with an ERE or a Notice ERE that 
is not owned by Permittee as generally 
described in Appendix Q to the Consent 
Decree.  For properties not owned by 
Permittee or the Commonwealth, Permittee 
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shall also on an annual basis determine if 
there has been an ownership change in the 
property.  Whenever there is an ownership 
change, and at a minimum of every two 
years, Permittee shall send a letter to the 
property owner notifying them of the 
presence of the ERE. 

(b) Conditional Solutions: 

If the owner declines the ERE offer in Section 
II.B.7.b.(2)(a)iii. above, or an easement holder or an entity 
with a property interest declines to subordinate its property 
interest to the ERE, Permittee shall, after a response has 
been implemented pursuant to Section II.B.3. above, 
implement a Conditional Solution to be protective of a 
Legally Permissible Future Project or Work and/or to 
achieve and maintain the applicable Performance Standards 
set forth in Table 3 or 4 to be protective of any Legally 
Permissible Future Use in accordance with the following 
requirements:  

i. Response actions to be protective of a 
Legally Permissible Future Project or Work: 

For any response action to be protective of any 
Legally Permissible Future Project or Work that 
would involve handling, excavation, or the removal 
of sediment or soil, Permittee shall be required to 
take response actions to ensure the proper 
excavation, management, and off-site disposal of 
such sediment or soil, the protection of workers and 
other individuals during such activities, and 
restoration of any aspect of the Remedial Action, in 
accordance with applicable laws and regulations.  
Further response actions under this Section II.B.7.b. 
will be (A) in accordance with and pursuant to the 
Consent Decree; and (B) consistent with the scope 
of the response actions selected in this Permit.  
Permittee’s responsibility for the costs of said 
further response actions will be limited to those 
costs solely related to the presence of PCBs.  
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ii. Response Action to achieve and maintain 
the applicable Performance Standards set 
forth in Table 3 or 4 to be protective of any 
Legally Permissible Future Use: 

For any change in the exposure scenario basis from 
Table 1 (or from the exposure scenario basis for 
subsequent response actions), Permittee shall 
conduct additional response actions, if necessary, to 
achieve and maintain the applicable Performance 
Standards in Tables 3 and/or 4.  Permittee shall: 

A. Determine the appropriate exposure 
scenario from Tables 3 and 4. 

B. Determine the EPC for the exposure 
area.   

C. Evaluate whether or not the EPC 
meets the Primary Performance 
Standard for Table 3 and/or the 
Performance Standard for Table 4.  
For non-agricultural future uses, if 
the EPC exceeds the Primary 
Performance Standard, follow the 
procedures outlined in Section II.B.3 
of this Permit to determine if 
additional response actions are 
required.  

D. The Permittee shall submit this 
evaluation to EPA.  Upon approval, 
by EPA, the Permittee shall 
implement the required actions. 

E. Further response actions under this 
Section II.B.7.b. will be (I) in 
accordance with and pursuant to the 
Consent Decree; and (II) consistent 
with the scope of the response 
actions selected in this Permit.  
Permittee’s responsibility for the 
costs of said further response actions 
will be limited to those costs solely 
related to the presence of PCBs. 
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iii. Timing Requirements for implementing 
Sections II.B.7.b.(2)(b)i. and 
II.B.7.b.(2)(b)ii. above.  Permittee shall: 

Within 30 days of the date that EPA notifies 
Permittee in writing that EPA has determined that 
the criteria for a Legally Permissible Future Use or 
a Legally Permissible Future Project or Work has 
been met, Permittee shall submit to EPA for 
approval, a work plan and schedule for the 
additional response actions described in 
Sections II.B.7.b.(2)(b)i. and II.B.7.b.(2)(b)ii above.  
Following receipt of EPA’s approval of the work 
plan and schedule, Permittee shall implement the 
additional response actions in accordance with 
EPA’s approval, including the approved schedule.  
Permittee may seek EPA approval for another party 
to implement some or all of these obligations.  
Further response actions under this Section II.B.7.b. 
will be (A) in accordance with and pursuant to the 
Consent Decree; and (B) consistent with the scope 
of the response actions selected in this Permit.  
Permittee’s responsibility for the costs of said 
further response actions will be limited to those 
costs solely related to the presence of PCBs. 

iv. Notifications 

Within 30 days of completion of response actions 
conducted pursuant to Section II.B.3 or Sections 
II.B.7.b.(2)(b)i. and II.B.7.b.(2)(b)ii above, at any 
time there is a change in ownership of such 
property, and no later than every two years after the 
most recent notification, Permittee shall provide 
notice to the owner (for the initial notice, notice 
shall also be sent to any holders of easements), with 
copies to EPA, MA DEP and applicable regulatory 
agencies, of: 

A. A commitment that the Permittee 
will conduct the requirements set 
forth in Sections II.B.7.b.(2)(b)i. 
through II.B.7.b.(2)(b)iii. above, 
including the requirements for 
conducting response actions to be 
protective of any Legally Permissible 
Future Project or Work, or any 
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Legally Permissible Future Use 
including without limitation, 
materials handling and off-site 
disposal, engineering controls, and 
restoration of any aspect of the Rest 
of River Remedial Action disturbed 
by such work.  For any activities that 
would involve the removal, handling 
or excavation of sediments and/or 
soils, Permittee shall be required to 
take response actions to ensure the 
proper excavation, management, and 
off-site disposal of such materials 
and the protection of workers and 
other individuals during such 
activities, in accordance with 
applicable laws and regulations. 

B. A recommendation that the property 
owner notify EPA or MA DEP prior 
to conducting soil excavation or 
disturbance or a change in use.  In 
addition, provide contact persons for 
Permittee, EPA and MA DEP, and  

C. A description of the residual PCB 
contamination on the property where 
the Conditional Solution has been 
implemented. 

v. Annual inspections and determinations of 
property ownership 

Following the implementation of any Conditional 
Solution pursuant to Section II.B.7.b.(2)(b) above, 
Permittee shall on an annual basis: determine if 
there is new ownership and conduct an inspection of 
such property to determine: whether there has been 
any change in uses that are inconsistent with the 
exposure scenario basis upon which the Conditional 
Solution was implemented; identify any activities 
resulting in the disturbance of 10 or more cubic 
yards of soil; and identify other items based on 
additional criteria developed in accordance with the 
Institutional Controls and Related Requirements 
Plan submitted pursuant to Section II.H.20. of this 
Permit.  Within 30 days of such inspection, 
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Permittee shall submit a report to EPA and MA 
DEP based on an evaluation of the criteria set forth 
above and in the Institutional Controls and Related 
Requirements Plan submitted pursuant to Section 
II.H.20. of this Permit. 

(c) Additional Conditional-Solution related 
requirements:   

With respect to the following three scenarios, 
Permittee shall within 30 days of Permittee 
receiving notification from EPA that EPA has 
determined that an entity has met the criteria for a 
Legally Permissible Future Project or Work, 
Permittee shall submit to EPA for approval, a work 
plan and schedule to respond to such use, project, or 
work, including, without limitation, sampling and 
analysis, materials handling and off-site disposal, 
engineering controls, restoration of any aspect of 
the Rest of River Remedial Action disturbed by 
such work.  Such scenarios are as follows: prior to 
the recording of ERE or Notice ERE; after 
recording of an ERE or a Notice ERE for property 
interests that do not subordinate their property 
rights, including property interests other than the 
owner for properties with a recorded Notice ERE; 
and, prior to implementing the initial response 
action set forth in Section II.B.3. for a Conditional 
Solution.  For any activities that would involve the 
removal, handling or excavation of sediments 
and/or soils, Permittee shall be required to take 
response actions to ensure the proper excavation, 
management, and off-site disposal of such materials 
and the protection of workers and other individuals 
during such activities, in accordance with applicable 
laws and regulations.  Following receipt of EPA’s 
approval of the work plan and schedule, Permittee 
shall implement the additional response actions in 
accordance with EPA’s approval, including the 
approved schedule.  Permittee may seek EPA 
approval for another party to assume some or all of 
these obligations.  Further response actions under 
this Section II.B.7.b. will be (i) in accordance with 
and pursuant to the Consent Decree; and 
(ii) consistent with the scope of the response actions 
selected in this Permit.  Permittee’s responsibility 
for the costs of said further response actions will be 
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limited to those costs solely related to the presence 
of PCBs.  

Permittee shall also, in accordance with a schedule 
set forth pursuant to Section II.H., provide notice to 
the owner (for the initial notice, notice shall also be 
sent to any holders of easements), with copies to 
EPA, MA DEP and applicable regulatory agencies, 
that meets the requirements of Section 
II.B.7.b.(2)(a)iv. above.  

c. Floodplain Soils outside Exposure Areas in Reaches 5-16 

(1) Performance Standards 

(a) Permittee shall conduct response actions to be 
protective of any Legally Permissible Future Project 
or Work where there is sampling data documenting 
that total PCBs are greater than 1 mg/kg on the 
Floodplain portion of the property subject to the 
Legally Permissible Future Project or Work. 

(b) Permittee shall conduct response actions to achieve 
and maintain the applicable Performance Standards 
in Tables 3 and 4 for the Floodplain portion of 
properties where there is sampling data 
documenting that total PCBs are greater than 
1 mg/kg on the Floodplain portion of the property to 
be protective of any Legally Permissible Future 
Project or Work or any change in use of the 
property after the Effective Date of the Permit that 
constitutes a Legally Permissible Future Use.  

(2) Corrective Measure 

To achieve and maintain these Performance Standards, Permittee 
shall: conduct response actions to be protective of any Legally 
Permissible Future Project or Work where there is sampling data 
documenting that there are greater than 1 mg/kg total PCBs on the 
Floodplain portion of the property;  conduct response actions to 
achieve and maintain the applicable Performance Standards in 
Tables 3 and 4 for the Floodplain portion of properties where there 
is sampling data documenting that total PCBs are greater 1 mg/kg 
on the Floodplain portion of the property to be protective of any 
Legally Permissible Future Project or Work or any change in use 
of the property after the Effective Date of the Permit that 
constitutes a Legally Permissible Future Use; and perform all other 
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related activities.  Permittee shall perform the foregoing pursuant 
to these Performance Standards, the requirements in Sections 
II.B.7.c.(2)(a) through II.B.7.c.(2)(c) below, and in accordance 
with the plans submitted and approved pursuant to Section II.H. of 
this Permit. 

(a) Permittee shall conduct response actions to be 
protective of any Legally Permissible Future Project 
or Work, including, but not limited to, flood 
management activities, road and infrastructure 
projects, and activities such as the installation of 
canoe and boat launches.  Within 30 days of the 
date that EPA notifies Permittee in writing that EPA 
has determined:  a) that the criteria for a Legally 
Permissible Project or Work has been met, and 
b) that there is sampling data documenting that 
there are greater than 1 mg/kg total PCBs on the 
Floodplain portion of the property, Permittee shall 
submit to EPA for approval, a work plan and 
schedule to respond to such Legally Permissible 
Future Project, or Work, including, without 
limitation, sampling and analysis, engineering 
controls, repairing any aspect of the Rest of River 
Remedial Action disturbed by such work, and 
materials handling and off-site disposal.  For any 
activities that would involve the removal, handling 
or excavation of sediments and/or soils, Permittee 
shall be required to take response actions to ensure 
the proper excavation, management, and off-site 
disposal of such materials and the protection of 
workers and other individuals during such activities, 
in accordance with applicable laws and regulations.  
Following receipt of EPA’s approval of the work 
plan and schedule, Permittee shall implement the 
additional response actions in accordance with 
EPA’s approval, including the approved schedule.  
Permittee may seek EPA approval for another party 
to implement some or all of these obligations. 

(b) For any property subject to Section II.B.7.c.(2)(a) 
above, and for any property with a change in use of 
the property after the Effective Date of the Permit 
that constitutes a Legally Permissible Future Use 
where there is sampling data documenting that there 
are greater than 1 mg/kg total PCBs on the 
Floodplain portion of the property, Permittee shall 
implement additional response actions, (including 
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characterization and evaluation activities) to 
achieve the applicable Performance Standards in 
Tables 3 and 4.  Permittee shall:  

i. Determine the appropriate exposure scenario 
from Tables 3 and 4. 

ii. Determine the EPC for the exposure area.   

iii. Evaluate whether or not the EPC meets the 
Primary Performance Standard for Table 3 
and/or the Performance Standard for 
Table 4.  For non-agricultural future uses, if 
the EPC exceeds the Primary Performance 
Standard, follow the procedures outlined in 
Section II.B.3. of this Permit to determine if 
additional response actions are required, 
substituting Table 3 for Table 1.  For 
agricultural future uses, if the EPC exceeds 
the Performance Standard in Table 4, 
evaluate soil removal necessary to meet the 
Performance Standard in Table 4. 

iv. The Permittee shall submit this evaluation to 
EPA.  Upon approval by EPA, the Permittee 
shall implement the required actions. 

(c) Within 30 days of the date that EPA notifies Permittee that 
the criteria in this subsection have been met, Permittee shall 
submit to EPA for approval a work plan and schedule for 
the additional response actions.  Permittee shall submit to 
EPA for approval such work plan and schedule, including, 
without limitation, sampling and analysis, engineering 
controls, repairing any aspect of the Rest of River Remedial 
Action disturbed by such work, materials handling and 
off-site disposal.  For any activities that would involve the 
removal, handling or excavation of sediments and/or soils, 
Permittee shall be required to take response actions to 
ensure the proper excavation, management, and off-site 
disposal of such materials and the protection of workers 
and other individuals during such activities, in accordance 
with applicable laws and regulations.  Following receipt of 
EPA’s approval of the work plan and schedule, Permittee 
shall implement the additional response actions in 
accordance with EPA’s approval, including the approved 
schedule.  Permittee may seek EPA approval for another 
party to implement some or all of these obligations.  
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Further response actions under this Section II.B.7.c. will be 
(i) in accordance with and pursuant to the Consent Decree; 
and (ii) consistent with the scope of the response actions 
selected in this Permit.  Permittee’s responsibility for the 
costs of said further response actions will be limited to 
those costs solely related to the presence of PCBs. 

d. Upland Disposal Facility 

(1) Performance Standard 

Permittee shall record an ERE to restrict future uses of land 
and groundwater that are inconsistent with the use of the 
Upland Disposal Facility.  

(2) Corrective Measure 

To achieve and maintain this Performance Standard, 
Permittee shall prepare and record an ERE in accordance 
with Paragraph 54 of the CD to prohibit excavation of the 
landfill, prohibit extraction, consumption, or utilization of 
the groundwater located underneath the Upland Disposal 
Facility, including a 500-foot zone around the consolidation 
area, and restrict the future use of and access to the Upland 
Disposal Facility.  Permittee shall perform the foregoing 
pursuant to the Performance Standard above, and in 
accordance with plans submitted and approved pursuant to 
Section II.H. of this Permit. 

8. Water Withdrawals and Uses 

a. Performance Standard 

The Permittee shall minimize/mitigate impacts during 
implementation of Corrective Measures to withdrawals and/or uses 
of water from the Rest of River by any entity. 

b. Corrective Measures 

To achieve and maintain this Performance Standard, Permittee 
shall minimize/mitigate impacts during implementation of 
Corrective Measures to withdrawals and/or uses of water from the 
Rest of River by any entity and perform all other related activities.  
Permittee shall perform the foregoing pursuant to the Performance 
Standards and the requirements in Sections II.B.8.b.(1) through 
II.B.8.b.(3) below, and in accordance with plans submitted and 
approved pursuant to Section II.H. of this Permit. 
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(1) Identify all industrial, commercial, private, or other 
withdrawals and/or uses of water from the Rest of River; 

(2) Identify requirements associated with these uses (including 
water quality and quantity) that may be affected by 
implementation of Corrective Measures; and  

(3) Propose methods to minimize/mitigate impacts during 
implementation of response actions. 

C. Operation and Maintenance  

Permittee shall implement an O&M program upon completion of the Remedial 
Action for the Rest of River.  The O&M program shall be implemented to 
maintain the effectiveness of the Corrective Measures, to evaluate MNR, and to 
conduct inspection, maintenance, repair, or other response actions necessary to 
achieve and maintain compliance with Performance Standards.  This program 
shall be designed to be consistent with an adaptive management approach, as 
outlined in Section II.F. below.  

The O&M Plan will be a component of the Final Remedial Action Completion 
Report.  Permittee shall submit a draft O&M Plan to EPA for review as a 
component of the Draft Remedial Action Completion Report.  Upon approval or 
modification of the Final Remedial Action Completion Report, the O&M Plan 
will take effect.  Components of the O&M Plan shall include, but not be limited 
to: 

1. Monitoring of PCBs in groundwater, surface water, air, sediment, and 
biota.  

2. Inspection and maintenance of Engineered Caps. 

3. Inspection and maintenance of the Upland Disposal Facility, including 
collection and management of leachate. 

4. Maintenance/implementation of Institutional Controls and Related 
Requirements in Section II.B.7. and the requirements in Sections II.B.2.j. 
through II.B.2.l. 

5. Inspection and maintenance of restoration activities, including invasive 
species control. 

6. Inspection and maintenance of other Corrective Measures to ensure that 
Performance Standards are maintained.  
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D. Review of Response Actions  

In accordance with Paragraph 43 of the CD, the Permittee shall conduct studies 
and investigations as requested by EPA to permit EPA to conduct periodic 
reviews, consistent with Section 121(c) of CERCLA and any applicable 
regulations, of whether the Rest of River Remedial Action is protective of human 
health and the environment.  The Permittee shall also comply with any additional 
requirements pursuant to Section X of the Consent Decree with respect to periodic 
reviews. 

E. Applicable or Relevant and Appropriate Requirements (ARARs) and To Be 
Considered (TBC) Requirements 

The federal and state laws and regulations that constitute applicable or relevant 
and appropriate requirements (ARARs) for the response actions for Rest of River 
and To Be Considered (TBC) requirements are identified in Attachment C.   

The ARAR tables include a description of the listed ARARs and a determination 
by EPA as to whether the listed ARARs will be met, any ARARs waived and any 
modified performance requirements based on EPA’s waiver determination, and all 
TBC requirements.  EPA may also, in accordance with CERCLA and the National 
Contingency Plan, 40 C.F.R. 300, waive an ARAR during the implementation of 
the remedy. 

In addition, the technical Remedial Design/Remedial Action (RD/RA) submittals 
for response actions for the Rest of River shall, consistent with CERCLA, specify 
additional ARARs (not listed in Attachment C), if any, for such response actions.  
Additionally, such RD/RA submittals shall contain a proposal as to how the 
response action will comply with any such additional ARARs, and to the extent 
that EPA determines a waiver is appropriate, any modified performance 
requirement.  The Permittee shall comply with and attain any such additional 
ARARs that EPA determines should be met by such response action. 

F. Adaptive Management 

An adaptive management approach shall be implemented by the Permittee in the 
conduct of any of the Corrective Measures, whether specifically referenced in the 
requirements for those Corrective Measures or not, to adapt and optimize project 
activities to account for “lessons learned,” new information, changing conditions, 
evaluations of the use of innovative technologies, results from pilot studies, if 
any, and additional opportunities that may present themselves over the duration of 
the project, including during periodic reviews.  The Permittee shall modify the 
implementation of the Corrective Measures, with EPA approval, after a 
reasonable opportunity for review and comment by the States, through this 
process to minimize any adverse impacts of the response action, expedite the 
response, improve the Corrective Measures, and/or to ensure compliance with, or 
continued progress towards, achieving Performance Standards.  To implement an 
adaptive management approach effectively, Permittee shall submit deliverables 
identified in Section II.H. (Rest of River SOW) in phases, where appropriate, and 
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identify how any lessons learned and any new information will be incorporated 
into subsequent deliverables and/or other methods to optimize project activities. 

The Permittee shall perform the Corrective Measures in accordance with any 
modifications that are so identified by the Permittee (with EPA’s approval), or 
that are identified and required by EPA, including, but not limited to, applying an 
adaptive management approach to the Rest of River SOW, or any other plans, 
specifications, schedules, or other documents.  Any requirements identified by 
EPA pursuant to this provision cannot be inconsistent with the Consent Decree 
(including, but not limited to, Paragraphs 39, 162 and 163). 

G. Coordination of Corrective Measures 

Corrective Measures associated with the Rest of River will require a significant 
level of project scheduling, coordination, and sequencing, which shall be 
addressed by the Permittee in the Rest of River SOW.  As the corrective measures 
are expected to be implemented in a phased approach, it is expected that the work 
to be implemented in each phase will have its own set of deliverables, including 
several of the deliverables identified in Section II.H.  

H. Requirements for the Rest of River SOW  

As required in Paragraph 22.x of the CD, the Permittee shall submit a Rest of 
River SOW for the implementation of the Corrective Measures, including pre-
design activities and the subsequent performance of Corrective Measures.  The 
SOW shall incorporate the Performance Standards and Corrective Measures from 
this Permit, or portion thereof, and shall include a description of, and a submittal 
schedule for, at a minimum, the documents outlined below.  In addition, the 
contents of the documents required in the SOW are subject to modification or 
adjustment based on specific activities for a given Corrective Measure and any 
site- or activity-specific considerations, including, but not limited to, resulting 
from an adaptive management approach.  If deviations to such documents are 
proposed, such proposals shall be presented for EPA approval in the technical 
deliverables specific to that Corrective Measure.   

1. Expedited Deliverables 

a. In order to expedite response actions, Permittee shall commence 
and perform investigation and design work as contractual 
obligations effective February 10, 2020.  Specifically, Permittee 
shall submit a schedule for the Rest of River SOW, develop the 
SOW, and, subject to approval by EPA, implement the 
investigation and design components of the SOW and subsequent 
Work Plans to accelerate the commencement of the Rest of River 
cleanup.  The obligation to perform this investigation and design 
work shall continue unless and until EPA issues a revised permit 
that does not contain terms substantially similar to those in the 
2016 Permit, revised as specified by the 2020 Settlement 
Agreement.   
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b. Permittee agreed in the 2020 Settlement Agreement to coordinate 
as soon as practicable with municipal officials and affected 
landowners regarding work activities, schedules and traffic routes.  
Permittee’s coordination with officials and landowners shall be 
described in the relevant work plans submitted to EPA.   

c. Permittee has already submitted pursuant to the 2016 Permit the 
following documents:   

• Rest of River Initial Statement of Work, including a section 
meeting the Requirements for the Overall Strategy and 
Schedule for Implementation of Corrective Measures submittal 
relating to GE's project organizational structure: roles, 
responsibilities, and lines of communication among GE, EPA, 
and state and local entities 

• Baseline Monitoring Plan 
• Floodplain Pre-Design Investigation Work Plan, Reach 5A 

(and related documents) 
• Health and Safety Plan, a component of the Updated Project 

Operations Plan  
• Components of the Institutional Controls and Related 

Requirements Plan limited to Biota Consumption Advisory 
Outreach Plan – Connecticut; Biota Consumption Advisory 
Outreach Plan – Massachusetts; and Plan for Obtaining 
Environmental Restrictions and Easements 

• Dam Operation, Inspection, Monitoring and Maintenance Plans 
and related documents for Woods Pond Dam and Rising Pond 
Dam 

2. Overall Strategy and Schedule for Implementation of the Corrective 
Measures 

The Permittee shall present its overall strategy for implementing the 
Corrective Measures that have been selected by EPA in this Permit, 
including the preparation of work plans, designs, and reports, completion 
of pre-design investigations, construction and implementation of the 
remediation, and inspection, maintenance, and monitoring.  In addition, 
the Permittee shall describe the Permittee’s project organizational 
structure, roles, and responsibilities, and lines of communication among 
the Permittee, EPA, and state and local entities, as appropriate, and will 
include the project organization and a project implementation schedule.  
The overall strategy shall include: 

a. Coordination of Floodplain and sediment and bank remediation;  

b. Sequence of remediation; 

c. Project management structure.  

https://semspub.epa.gov/src/document/01/623201
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3. Pre-Design Investigation Work Plans, including for the Upland Disposal 
Facility  

4. Pre-Design Investigation Summary Reports 

5. Plan for Measuring Compliance with Performance Standards 

6. Conceptual Remedial Design/Remedial Action Work Plans, including for 
the Upland Disposal Facility 

7. Final Remedial Design/Remedial Action Work Plans, including for the 
Upland Disposal Facility 

8. Supplemental Implementation Plans (e.g., contractor health and safety 
plans (HASPs), operations plan) 

9. Updated Project Operations Plan and Field Sampling Plan/Quality 
Assurance Project Plan for Rest of River-specific changes, including a 
Construction Monitoring Plan 

10. On-Site and Off-Site Transportation Plan 

11. Quality of Life Compliance Plan: 

a. Noise, air, odor, light standards; 

b. Continued recreational activities during and after the remediation, 
including that Permittee shall work cooperatively with the City of 
Pittsfield, the Towns of Great Barrington, Lee, Lenox, and 
Stockbridge, and the State of Massachusetts to facilitate their 
enhancement of recreational activities, such as canoeing and other 
water activities, hiking, and bike trails in the Rest of River 
corridor, on properties where remediation will occur and/or where 
temporary access roads are constructed; 

c. Road use, including restrictions on transport of waste material 
through residential areas and methods to minimize and/or mitigate 
transportation related impacts to neighborhoods, infrastructure and 
the general public; consideration of methods to reduce residential 
impacts where practical, including remediation techniques that 
further restrict transport of waste material through residential 
areas.  Examples of roads that would warrant such further 
restrictions include: Brunswick, Kenilworth, Warwick, and Chester 
Streets; Noblehurst Avenue; Revilla Terrace; Shetland, Clydesdale, 
Pinto, and Palomino Drives; and Anita, Lucia, Quirico, Joseph, and 
Eric Drives; 
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d. Coordination with local governments, affected residents and 
landowners at or near areas impacted by remediation to take 
reasonable steps to minimize the adverse impact of work activities 
by, among others, coordinating work activities, scheduling, and 
traffic routes; and 

e. Community Health and Safety 

(1) The Permittee shall maintain a website (similar to 
http://www.hudsondredging.com/) to provide community 
access to information such as data, technical reports, work 
plans, and project fact sheets, as well as updates on current 
and future project activities; and 

(2) The Permittee shall establish and maintain a system to 
identify and address community complaints and concerns 
during construction activities. 

12. Baseline Restoration Assessment (BRA) Work Plan, Baseline Restoration 
Assessment, Restoration Performance Objectives and Evaluation Criteria 
(RPOEC), Restoration Corrective Measures Coordination Plan (RCMCP), 
and Restoration Plan (RP) 

13. Adaptive Management Plan 

14. Sustainability and Climate Adaptation Plan, including measures to ensure 
that Corrective Measures are designed and constructed to be resilient to 
potential changes due to climate change and incorporate, where practical 
and appropriate, methods to minimize greenhouse gas emissions. 

15. Work Plan for Phase 1B Cultural Resource Survey and Overall Cultural 
Resource Plan 

16. Model Reevaluation Plan 

17. Dam Removal-Related Activities Plan(s) 

18. Inspection, Monitoring and Maintenance Plan 

a. Inspection, Monitoring and Maintenance Plan(s) (including an 
Invasive Species Control Plan, a plan for the accumulation of 
contaminated sediment on top of the Woods Pond and Rising Pond 
Engineered Caps, a plan for Engineered Caps, and a plan to 
measure the effectiveness of MNR.) 

19. Upland Disposal Facility Operation, Maintenance, and Monitoring Plan 

20. Institutional Controls and Related Requirements Plan  
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21. Dam Operation, Inspection, Monitoring and Maintenance Plan  

22. Water Withdrawal and Uses Plan 

23. Plan for Further Response Actions, and any implementation of further 
response actions, in accordance with Section X of the Consent Decree 
(Review of Response Actions). 

24. Remedial Action Completion Report, including an O&M Plan. 

I. Schedule 

As required under Paragraph 22.x of the CD, whenever the Permittee is required 
to design and implement the Rest of River Remedial Action or a portion thereof 
as the Permit or portions of the Permit become finalized, the Permittee shall 
develop and submit within 7 days to EPA for review and approval, a schedule for 
the subsequent submission of the SOW or relevant portions thereof.  The schedule 
for the submittal for the SOW or relevant portions thereof shall be no sooner than 
90 days and no later than 120 days from the Effective Date of this Permit, or 
relevant portions thereof.  The SOW shall contain schedules for the subsequent 
development of Remedial Action activities. 

Implementation of the Corrective Measures shall begin concurrently, if feasible.  
Permittee shall begin such concurrent implementation in Reach 5A (sediment and 
Floodplain) and Woods Pond, unless Permittee proposes, and EPA approves an 
alternate approach. 

Unless the Permittee proposes and EPA approves a modified schedule, Corrective 
Measures shall proceed downstream from Reach 5A and Woods Pond on a 
parallel track.  The final sediment caps in the Impoundments shall not be placed, 
however, until all remediation in the upstream reaches has been completed.  
Following the placement of the cap in Reach 7G, sediment removal and 
subsequent capping shall take place in Rising Pond (Reach 8).  This approach 
shall be subject to review under an adaptive management approach to evaluate the 
effectiveness of sequencing.   

The Corrective Measures in the Floodplain shall be performed by the Permittee 
while the adjacent sediment cleanup activities are taking place and shall share 
construction infrastructure to the maximum extent practicable to minimize the 
Corrective Measures footprint.   

J. Project Coordinators 

1. Pursuant to the Consent Decree, EPA and the Permittee have each 
designated a Project Coordinator and an Alternate Project Coordinator.  
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2. EPA and the Permittee shall provide at least five (5) working days’ written 
notice prior to changing Project Coordinators or Alternate Project 
Coordinators, unless impracticable but in no event later than the actual day 
the change is made. 

3. The absence of EPA's Project Coordinator shall not be cause for stoppage 
of work by the Permittee. 

4. Unless otherwise specified, reports, notices, or other submissions required 
under the Permit shall be in writing and shall be sent to: 

EPA's Project Coordinator 
Dean Tagliaferro 

U.S. Environmental Protection Agency 
EPA New England 

5 Post Office Square Suite 100 
Boston, MA 02109-3912 

 
EPA's Alternate Project Coordinator 

Alternate Housatonic Rest of River Project Coordinator 
U.S. Environmental Protection Agency 

EPA New England 
5 Post Office Square Suite 100 

Boston, MA 02109-3912 
 

Permittee's Project Coordinator 
Andrew T. Silfer 

General Electric Company 
Corporate Environmental Programs 

319 Great Oaks Boulevard 
Albany, NY 12203 

Permittee's Alternate Project Coordinator 
Alternate Housatonic Rest of River Project Coordinator 

General Electric Company 
Corporate Environmental Programs 

1 Plastics Avenue 
Pittsfield, MA  01201 

Massachusetts Project Coordinators 
Michael Gorski 

Massachusetts Department of Environmental Protection 
436 Dwight Street - Fifth Floor 

Springfield, MA  01103 
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Mark Tisa 
Massachusetts Department of Fish and Game 

Division of Fisheries and Wildlife 
Field Headquarters, One Rabbit Hill Road 

Westborough, MA 01581 
 

Connecticut Coordinator 
Connecticut Housatonic Rest of River Coordinator 

Planning and Standards Division 
Bureau of Water Protection and Land Reuse 

Connecticut Department of Energy and Environmental Protection 
79 Elm Street 

Hartford, CT  06103 

K. Sampling Requirements 

The Permittee shall provide the results of all sampling and/or tests or other data 
generated by the Permittee or on the Permittee’s behalf with respect to the 
implementation of the Permit to EPA and shall submit these results to EPA, at a 
minimum, in monthly progress reports.  Data and supporting information shall be 
provided in electronic format and shall include locational information for all 
samples collected. 

At the request of EPA, the Permittee shall allow split or duplicate samples to be 
taken by EPA and/or its authorized representative, of any samples collected by the 
Permittee or on the Permittee’s behalf pursuant to the implementation of this 
Permit.  The Permittee shall notify EPA not less than seven (7) days in advance of 
any sample collection activity. 

EPA will notify the Permittee not less than seven (7) days in advance of any 
sample collection activity by EPA in connection with the implementation of this 
Permit.  At the request of the Permittee, EPA shall provide to the Permittee, or 
allow the Permittee to take split or duplicate samples of any samples collected by 
EPA or on EPA's behalf in conducting work in the Rest of River area. 

L. Reservation of Rights 

EPA and the Permittee reserve all rights and defenses that they may have, subject 
to the provisions of the Consent Decree. 

M. Access to or Use of Property 

1. To the extent that the work required of the Permittee under this Permit 
requires access to or use of property currently owned or under the control 
of persons other than the Permittee, the Permittee shall use its best efforts 
to obtain access in accordance with the provisions of Paragraph 59.a of the 
Consent Decree relating to access. 
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2. Except as otherwise provided in the Consent Decree or this Permit, 
nothing in this Permit shall be construed to limit EPA’s authority to 
exercise its rights pursuant to Section 3007 of RCRA, 42 U.S.C. 6927, or 
to affect any rights of entry possessed by EPA pursuant to any applicable 
laws, regulations, or permits. 

N. Dispute Resolution 

Resolution of disputes arising from implementation of this Permit shall be 
resolved consistent with the provisions in the Consent Decree. 
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Table 1 Performance Standards for PCBs for Floodplain Soil by Exposure 
Area – Current Use 

Exposure Areas 

Performance Standard 
(in mg/kg) 

Exposure Scenario Basis 
Primary 

(RME 10-5/ 
Hazard 
Index 

(HI)=1) 

Secondary 
(RME 10-4/ 

HI=1) 
Exposure 

Scenario/Receptor 

Assumed 
Frequency 

of Use (days 
per year) 

10a, 10b, 70, 87 4.6 4.6 General Recreation, 
young child (high use) 

90d/yr 

10 4.6 6.9 General Recreation, 
young child (high use) 

90d/yr 

2b, 25, 78, 85b 27 27 General Recreation, older 
child (high use) 

90d/yr 

3, 11, 13-17, 19, 20, 24, 32, 
33, 38, 44-46, 48, 54, 58, 
67-69, 73-77, 79, 89 

14 38 General Recreation, adult 
(high use) 

90d/yr 

 2, 4, 5, 7, 12, 21, 22, 26a, 
26F, 27, 28, 30, 31, 31a, 35, 
35a, 37, 37b, 40, 40b, 55, 
57, 59, 60, 90 

14 27 General Recreation, 
adult/older child (high 

use) 

90d/yr 

1, 56  21 40 General Recreation, 
adult/older child (medium 

use) 

60d/yr 

23, 88 40 40 General Recreation, older 
child (medium use) 

60d/yr 

18, 34, 41, 42, 43 21 58 General Recreation, adult 
(medium use) 

60d/yr 

6, 49, 50, 51, 80a, 81, 82, 
84 

43 115 General Recreation, adult 
(low use) 

30d/yr 

2a, 9 80 80 General Recreation, older 
child (low use) 

30d/yr 

29 43 80 General Recreation, 
adult/older child (low use) 

30d/yr 

37a, 38a, 40a, 41a, 42a, 
43a, 59a, 70a, 71,72, 87a 

26 42 Bank Fishing 
adult/older child 

30d/yr 

22a, 27a, 28a 14 14 Dirt Biking/ATVing 
(older Child) 

90 d/yr 

8,47, 47F, 52, 53, 60a, 85a 12 28 Recreational Canoeist Adult  
60 d/yr 

Older child  
30 d/yr 



Table 1 Performance Standards for PCBs for Floodplain Soil by Exposure 
Area – Current Use (Continued) 

 

 

Exposure Areas 

Performance Standard 
(in mg/kg) 

Exposure Scenario Basis 
Primary 

(RME 10-5/ 
Hazard 
Index 

(HI)=1) 

Secondary 
(RME 10-4/ 

HI=1) 
Exposure 

Scenario/Receptor 

Assumed 
Frequency 

of Use (days 
per year) 

39 7.8 13 Marathon Canoeist 150d/yr 

26b, 36b, 80b 12 43 Agricultural Use (farmer) 40d/yr 

36a 89 126 Low-use Commercial 
(groundskeeper) 

30d/yr 

83, 86 18 25  High-use Commercial 
(groundskeeper) 

150 d/yr 

61-66 169 242 Utility Worker 5 d/yr 

50a, 51a, 55a, 56a 90 140 Waterfowl Hunting 14 d/yr 



 

 

Table 2 Performance Standards for PCBs for Floodplain Soil Frequently 
Used Subareas – Current Use 

Exposure Area 

Performance 
Standard 
(in mg/kg) 

Exposure Scenario Basis 

Exposure 
Scenario/Receptor 

Assumed 
Frequency of 
Use (days per 

year) 

4, 12, 26a, 37b, 40, 58, 59 14 General 
Recreation, 

adult/older child 
(high use) 

90 d/yr 

39 7.8 Marathon Canoeist 150 d/yr 

47, 52, 53, 60a 12 Recreational 
Canoeist 

Adult 60 d/yr 
Older child 

30 d/yr 

 
  



 

 

Table 3 Performance Standards for PCBs for Floodplain Soil – Future Use 

Type of 
Area/Exposure 

Scenario Receptor 

Assumed 
Frequency 

of Use 

Performance Standards (in 
mg/kg) 

Primary 
(RME 10-5/ 

HI=1) 

Secondary 
(RME 10-4/ 

HI=1) 
Residential All All 2* 2* 

General Recreation Young child  
 

90 d/yr 4.6 4.6 

15 d/yr 27 27 

Older child 90 d/yr 27 27 

60 d/yr 40 40 

30 d/yr 80 80 

Adult 
 
 

90 d/yr 14 38 

60 d/yr 21 58 

30 d/yr 43 115 

Bank fishing Older child 30 d/yr 42 42 

Adult 30 d/yr 26 56 

Dirt biking/ATVing Older child 90 d/yr 14 14 

Marathon canoeist Adult 150 d/yr 7.8 13 

Recreational canoeist Older child 30 d/yr 42 42 

Adult 60 d/yr 12 28 

Waterfowl hunting Older child 14 d/yr 140 140 

Adult 14 d/yr 90 196 

Agricultural use 
(farmer) (See note) 

Adult 40 d/yr 12 43 

Commercial 
(groundskeeper)  

Adult  
 

150 d/yr 18 25 
30 d/yr 89 126 

Utility worker Adult 5 d/yr 169 242 

*The Performance Standard for residential use is 2 mg/kg at 0-1 foot depth increment, 2 mg/kg at the 1-X 
depth increment where X equals the depth at which PCBs are  detected at 2 mg/kg or greater (up to a 
maximum depth of 15 feet), and a not-to exceed of 10 mg/kg in the top foot. 

Note:  Values in this table for agricultural use represent human exposure to soil.  For Performance 
Standards representing future agricultural use (protective of exposure through consumption of dietary 
items grown in the Floodplain), see Table 4. 



 

 

Table 4 Performance Standards for PCBs for Agricultural Uses in 
Floodplain Soil 

 

Because cleanup standards for future agricultural uses were derived as diet, a formula back-
calculating from the dietary concentrations to concentration of PCBs in Floodplain soil was 
necessary.  The equation below incorporates a soil concentration (Cea) calculated using the 
deterministic reasonable maximum exposure (RME) risk equations for each agricultural 
scenario from the baseline Human Health Risk Assessment.  Each Cea is the more stringent of 
the two soil concentrations corresponding to an excess lifetime cancer risk of 1 x 10 -5 and a 
Hazard Index of 1.  The equation below also takes into account the fraction of the use 
conducted in the Floodplain.   

Ct  = 𝐶𝐶𝑒𝑒𝑒𝑒
𝐹𝐹𝑡𝑡 

, 
where: 

Ct   =  Performance Standard in Floodplain soil where agricultural activities will take 
place (in mg/kg) 

Cea = Soil concentration in mg/kg for a given agricultural use assuming 100% of the use 
is in the Floodplain.  See table below for the Cea for specific agricultural uses 

 Ft   =  Fraction of agricultural use in the Floodplain  
 
Note:  If this formula results in a Ct less than 2 mg/kg total PCBs, the Performance Standard will 
be 2 mg/kg total PCBs. 
 

Agricultural Scenario Cea (in mg/kg) 

Commercial Farm Family: Dairy Consumption 2.4 

Backyard Farm Family: Dairy Consumption 0.059 

Commercial Farm Family: Beef Consumption 0.17 

Backyard Farm Family: Beef Consumption 0.16 

Commercial Farm Family: Poultry Meat Consumption 0.15 

Backyard Farm Family: Poultry Meat Consumption 0.27 

Commercial Farm Family: Poultry Egg Consumption 0.062 

Backyard Farm Family: Poultry Egg Consumption 0.091 

Commercial Farm Family: Produce Consumption 4.1 

Backyard Farm Family: Produce Consumption 6.5 

See July 20, 2012 letter from The Science Collaborative to Weston Solutions, titled 
Calculate Performance Standards for Agricultural Production Consumption for the 
basis of the Performance Standard. 



 

 

Table 5 Floodplain Properties Subject to Residential Performance Standards 

Reach 5A Floodplain Properties Subject to Residential Performance Standards 
(Listed by Tax Parcel ID) 

I6-1-42 J4-3-10 J3-1-12 J3-2-5 

I6-3-13 J4-3-11 J3-1-13 J3-2-6 

J6-2-3 J3-1-8 J3-1-14 K3-1-2 

J4-3-7 J3-1-9 J3-2-2 K2-1-10 

J4-3-8 J3-1-10 J3-2-3  

J4-3-9 J3-1-11 J3-2-4  

 

Reach 5C Floodplain Properties Subject to Residential Performance Standards 
(Listed by Tax Parcel ID) (if the Town of Lenox determines that any of the property owners consent to 

such soil removal, and with the costs to be shared equally by the Permittee and the Town of Lenox)  
24-1 24-3 24-5 

24-2 24-4 24-6 
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ATTACHMENT B 
MASSACHUSETTS DIVISION OF FISHERIES AND WILDLIFE CORE 
HABITAT AREA FIGURES, HOUSATONIC RIVER PRIMARY STUDY 

AREA (PSA), AND JULY 31, 2012 LETTER FROM MASSACHUSETTS 
DIVISION OF FISHERIES AND WILDLIFE 



 

Commonwealth of Massachusetts 

 

   

 
Wayne F. MacCallum, Director 

 

 

Division of Fisheries and Wildlife  
Field Headquarters, North Drive, Westborough, MA 01581  (508) 389-6300  Fax (508) 389-7891 
An Agency of the Department of Fish and Game      

Division of Fisheries and Wildlife  
Field Headquarters, One Rabbit Hill Road, Westborough, MA 01581  (508) 792-7270  Fax (508) 792-7275 

 

www.masswildlife.org 

July 31, 2012    
 
Robert G. Cianciarulo, Chief 
Massachusetts Superfund Section 
Office of Site Remediation and Restoration 
EPA New England (OSRR-07-01) 
5 Post Office Square 
Boston, MA 02109-3912 
 
Re: Housatonic River, Core Habitat Areas in the Primary Study Area 
  
Dear Mr. Cianciarulo: 
 
As you are aware, the states of Massachusetts and Connecticut have been working cooperatively 
for the last several months to discuss potential approaches to clean up the Rest of River portion of 
the GE Housatonic site.  These discussions have focused, in part, on the need to address the risks 
from polychlorinated biphenyls (PCBs) to humans, fish, and wildlife while avoiding, mitigating 
or minimizing the impacts of the cleanup on the unique ecological character of the Housatonic 
River.  Minimizing impacts to habitat and, in particular, species listed pursuant to the 
Massachusetts Endangered  Species Act, M.G.L. c. 131A (“MESA”), and 321 CMR 10.00 (the 
“MESA Regulations”) presents unique challenges as almost the entire Primary Study Area (PSA) 
is mapped as Priority Habitat for state-listed species (for a description of Priority Habitat and its 
regulatory function please see:  
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/priority_habitat/priority_habita
t_home.htm.  Therefore, in order to help identify the most important areas for habitat protection, 
as well as habitats and species that might be particularly sensitive to impacts from PCB 
remediation activities, the Massachusetts Division of Fisheries and Wildlife (“DFW”) developed 
maps of “Core Habitat Areas.”  The purpose of this letter is to provide an overview of the 
approach we used to identify the Core Areas.   
 
As part of our Priority Habitat mapping process, taxonomic experts from DFW’s Natural 
Heritage & Endangered Species Program (“NHESP”) routinely delineate habitat for each state-
listed species, based on actual field-documented records, or “occurrences.”  There are four types 
of Housatonic Core Areas. Core Areas 1, 2, and 3 represent subsets of the delineated state-listed 
species habitat found in the PSA.  Core Area 4 represents a subset of the documented and 
potential vernal pool habitat in the PSA.  Please refer to the enclosed maps dated May 21, 2012 
which depict the locations of these Core Areas, entitled “Core Habitat Areas, Housatonic River 
Primary Study Area (PSA)”, “Core Habitat Areas (Core Area 2), Housatonic River Primary Study 
Area (PSA)”, and “Part of the Housatonic River Showing Primary Study Area, High Species 
Richness, and Vernal Pools”. 
 
Core Area 1 includes the highest quality habitat for species that are most likely to be adversely 
impacted by PCB remediation activities (Table 1).  As can be seen in Table 1, most of these species 
are plants that are not mobile, and are very sensitive to the expected effects of soil remediation 

Diwi1ion of 
~ ~ fi1herie1 & Wildlife 

MassWildliFe 

http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/priority_habitat/priority_habitat_home.htm
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activities.  Core Area 1 also includes habitat for one state-listed moth species that inhabits mature 
floodplain forest, one habitat area for the Jefferson’s Salamander, and Triangle Floater mussel 
beds.  Some of the plant species found in Core Area 1 are located in floodplain forest, which is 
not readily restorable and would take decades to return to its current state, if ever.  Finally, Core 
1 includes areas that are excellent examples of two rare natural communities—High Terrace 
Floodplain Forest and Black Ash Bur Oak Hemlock Swamp. 
 

Core Area 2 includes the highest quality habitat for more mobile species that may be less 
vulnerable to remediation impacts, species where the habitat is likely to be somewhat more easily 
restored, and listed species that may be of a somewhat lower conservation concern, given their 
state-wide distribution (e.g. American Bittern; see Table 2).  For example, the Mustard White is a 
Threatened butterfly species of significant conservation concern that uses a mix of natural areas 
along the river and old field habitat.  It may be possible to remediate its habitat in phases, 
restoring and replacing host plants as the work is completed. 
 
Core Area 3 includes those areas with dense concentrations of state-listed species.  Specifically, 
Core Area 3 includes areas where Division biologists have delineated overlapping habitat for 
eight (8) or more state-listed species. 
 
Core Area 4 includes all certified vernal pools in the PSA as well as additional potential vernal 
pool habitat areas which, based on information provided by GE and EPA, are likely to meet the 
Massachusetts criteria for vernal pool certification based on the presence of “obligate” vernal 
pool breeding amphibians see:  
http://www.mass.gov/dfwele/dfw/nhesp/vernal_pools/vernal_pool_cert.htm. 
     
These Core Areas played an important role during recent discussions between the EPA and the 
states of Massachusetts and Connecticut regarding potential remediation approaches to Rest of 
River.  Consistent with the requirements of MESA and the MESA Regulations, the Core Areas are 
helping to guide efforts to avoid, minimize and mitigate impacts to state-listed species.  Although 
a final MESA evaluation will not be completed until the remedy design phase, by focusing on the 
Core Areas, EPA and the Commonwealth believe that a framework has been established to 
achieve MESA permitting standards of assessing alternatives to both temporary and permanent 
impacts to state-listed species, and of limiting the impact to an insignificant portion of the local 
populations of affected species.  See 321 CMR 10.23.  For example, the parties focused on 
avoidance of some of the most important and sensitive rare species habitats in Core Area 1.  
Similarly, in Core Areas 2 and 3, avoidance of impacts when practical, careful consideration of 
PCB remediation methods and the sequence and timing of remediation activities, as well as after-
the-fact habitat mitigation are all approaches that will assist in achieving the substantive 
requirements of MESA.  Although the Core Areas play an important role in guiding avoidance 
and minimization of impacts to state-listed species, in some cases the “take” of state-listed species 
is likely to be unavoidable.  In those cases, consistent with MESA’s status as a location-specific 
applicable or relevant and appropriate requirement (“ARAR”), the Commonwealth will work 
with GE and the EPA to minimize impacts and to ensure that an adequate long-term net-benefit 
mitigation plan for the affected state-listed species is designed and implemented, as required by 
321 CMR 10.23(2)(c). 
 
If you have any questions about this letter, please don’t hesitate to contact me.  
 
 
 
 
 

http://www.mass.gov/dfwele/dfw/nhesp/vernal_pools/vernal_pool_cert.htm
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Sincerely, 
 

 
         
Jon Regosin, Ph.D. 
Chief of Conservation Science 
Natural Heritage & Endangered Species Program 
 
 
 
Encl.:  Table 1. Species and Natural Communities Included in Core Area 1 Delineation 
 Table 2. Species and Natural Communities Included in Core Area 2 Delineation 
 
 
 
cc: Mark Tisa, MA Division of Fisheries & Wildlife 

Richard Lehan, MA Department of Fish & Game 
Mike Gorski, MA Dept. of Environmental Protection 
Eva Tor, MA Dept. of Environmental Protection 
Traci Iott, CT Dept. of Energy & Environmental Protection  

 



TABLE 1. Species and Natural Communities Included in Core Area 1 Delineation 

Common Name  Scientific Name Taxonomic Group MESA Status 

Triangle Floater Alasmidonta undulata Mussel  No Longer Listed 

Crooked‐Stem Aster Symphyotrichum prenanthoides Plant  Special Concern 

Wapato Sagittaria cuneata Plant  Threatened 

Bristly Buttercup Ranunculus pensylvanicus Plant  Special Concern 

Bur Oak Quercus macrocarpa Plant  Special Concern 

Ostrich Fern Borer Papaipema sp. 2 nr. pterisii Butterflies & Moths  Special Concern 

High‐terrace floodplain forest  Natural Community   

Red Maple ‐ Black Ash ‐ Hemlock ‐ Bur Oak Swamp  Natural Community   

Hairy Wild Rye Elymus villosus Plant  Endangered 

Intermediate Spike Sedge Eleocharis intermedia Plant  Threatened 

Narrow Leaved Spring Beauty Claytonia virginica Plant  Endangered 

Tuckerman's Sedge Carex tuckermanii Plant  Endangered 

Gray's Sedge Carex grayi Plant  Threatened 

Jefferson Salamander Ambystoma jeffersonianum Amphibian Special Concern 

 

 

 

  



TABLE 2. Species and Natural Communities Included in Core Area 2 Delineation 

Common Name  Scientific Name Taxonomic Group MESA Status 

American Bittern Botaurus lentiginosus Bird Endangered 

Mustard White Pieris oleracea Butterfiles & Moths Threatened 

Wood Turtle Glyptemys insculpta Turtle Special Concern 

Common Moorhen Gallinula chloropus Bird Special Concern 
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Statute/Regulation Citationa Synopsis of Requirements  Status  Action(s) to be Taken to Achieve ARARsb 

CHEMICAL-SPECIFIC ARARs 

Federal ARARs  

None 

State ARARs 

Connecticut 
Remediation 
Standards 
Regulations, Direct 
Exposure Criteria 
for Soil 

Conn. Gen. Stat. 22a-
133k-1 through k-3 
Appendix A 

Establishes soil cleanup standards, 
including those for residential use. 

Potentially 
applicable 

The Rest of River includes Reaches 10-16 in Connecticut.  
This Permit provides that under certain circumstances, 
response actions may be required to address risks posed by 
PCB-contaminated soil in Connecticut.  The remedyc includes 
Performance Standards for residential use in Connecticut that 
are based upon the Residential Direct Exposure Criteria, 
including the Alternative Soil Criteria.  
Based on a site-specific risk evaluation consistent with the CT 
Remediation Standards Regulations, EPA has established a 
standard of 2 ppm as the Performance Standard for residential 
properties in Rest of River, including Connecticut. 

To Be Considered 

Cancer Slope 
Factors (CSFs) 

EPA Integrated Risk 
Information System  

Guidance values used to evaluate the 
potential carcinogenic hazard caused by 
exposure to PCBs. 

To be considered CSFs have been used to compute the individual cancer risk 
resulting from exposure to carcinogens in site media.  

Reference Doses 
(RfDs) 

EPA Integrated Risk 
Information System  

Guidance values used to evaluate the non-
cancer hazards associated with exposure 
to PCBs. 

To be considered RfDs have been used to characterize human health risks due 
to non-carcinogens in site media. 
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PCBs: Cancer Dose 
Response 
Assessment and 
Application in 
Environmental 
Mixtures (EPA, 
1996). 

EPA/600/P-96/001F 
(National Center for 
Environmental 
Assessment, Office 
of Research and 
Development, 
September 1996) 

Guidance describing EPA’s reassessment 
regarding the carcinogenicity of PCBs. 

To be considered The guidance has been used in characterization of site risks. 

Guidelines for 
Carcinogenic Risk 
Assessment (EPA, 
2005) 

EPA/630/P-03/001F 
(EPA Risk 
Assessment Forum, 
March 2005) 

Framework and guidelines for assessing 
potential cancer risks from exposure to 
pollutants and other environmental agents. 

To be considered Guidelines have been used in assessing risks. 

Supplemental 
Guidance for 
Assessing 
Susceptibility from 
Early-Life Exposure 
to Carcinogens 

EPA/630/R-03/003F 
(EPA Risk 
Assessment Forum, 
March 2005) 

Guidance on issues related to assessing 
cancer risks associated with early-life 
exposures, including an adjustment for 
carcinogens acting through a mutagenic 
mode of action. 

To be considered Guidance has been used in assessing risks. 

Massachusetts Fish 
Consumption 
Advisory 

Massachusetts 
Department of Public 
Health, Freshwater 
Fish Consumption 
Advisory List (2007) 

Advises that the public should not 
consume any fish from the Housatonic 
River from Dalton to Sheffield due to 
PCBs; also includes frogs and turtles.  

To be considered This advisory will be considered in reference to biota 
consumption and actions to reduce fish consumption risks, 
including institutional controls. 

Massachusetts 
Waterfowl 
Consumption 
Advisory 

Massachusetts 
Department of Public 
Health, Provisional 
Waterfowl 
Consumption 
Advisory (1999) 

Advises that the public should avoid 
eating all mallards and wood ducks from 
the Housatonic River and its 
impoundments from Pittsfield to Rising 
Pond. 

To be considered This advisory will be considered in reference to waterfowl 
consumption and actions to reduce waterfowl consumption 
risks, including institutional controls. 
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Connecticut Fish 
Consumption 
Advisory 

Connecticut 
Department of Public 
Health (CDPH), 2010 
Advisory for Eating 
Fish from 
Connecticut Water 
bodies 

Establishes advisories on consuming fish 
from the Housatonic River in Connecticut 
(above Derby Dam), including Lakes 
Lillinonah, Zoar and Housatonic, due to 
PCBs in fish.  Advisories vary by species, 
location and group of consumers, ranging 
from “do not eat” to “one meal per week.” 

To be considered This advisory will be considered in reference to fish 
consumption and actions to reduce fish consumption risks, 
including institutional controls. 

LOCATION-SPECIFIC ARARs 

Federal ARARs 

Clean Water Act – 
Section 404 and 
implementing 
regulations 

33 USC 1344 
33 CFR Parts 320-
323, 325, 332 
(ACOE) 
40 CFR Part 230 
(EPA) 

Under these requirements, no activity that 
adversely affects a wetland, including 
vernal pools, shall be permitted if a 
practicable alternative with less adverse 
effect on the aquatic ecosystem is 
available; a discharge cannot cause or 
contribute, after consideration of disposal 
site dilution and dispersion, to violation of 
any applicable water quality standard, 
violate an applicable toxic effluent 
standard, jeopardize existence of 
endangered or threatened species; 
contribute to significant degradation of 
waters of the U.S. Discharger must take 
appropriate and practicable steps to 
minimize potential adverse impacts of the 
discharge on the aquatic ecosystem.  
Mitigation/restoration required for 
unavoidable impacts to resources. 

Applicable  The remedy is designed to reduce human health and 
environmental risks posed by PCBs, and includes actions to 
excavate riverbed sediments, bank soils and Floodplain soils, 
with backfilling and capping.  The remedy will include 
excavation technology and multiple engineering controls to 
minimize resuspension of any PCB-contaminated water, 
including any from wetlands.  The remedy will proceed 
generally from upstream to downstream, with capping to 
follow in parts of the River. 
Any remedy activities that will alter wetlands, including 
excavation of contaminated wetland soils and sediments, 
backfilling and capping, will be conducted in accordance with 
these standards. (For purposes of this Attachment C, 
compliance with ARARs or standards refers to compliance 
with the substantive requirements, criteria, or limitations of 
each provision).  There is no practicable alternative with 
lesser effects on the aquatic ecosystem.  The remedy will not 
cause or contribute to violation of any applicable water 
quality standard, violate an applicable toxic effluent standard, 
jeopardize existence of endangered or threatened species; or 
contribute to significant degradation of waters of the U.S. 
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Implementation of the remedy will include appropriate and 
practicable steps to minimize potential adverse impacts of the 
discharge on the aquatic ecosystem.  Mitigation/restoration 
will be conducted consistent with these regulations. 

Floodplain 
Management and 
Protection of 
Wetlands 

44 CFR Part 9 Regulation sets forth policy, procedure 
and responsibilities to implement and 
enforce Executive Order 11988, 
Floodplain Management, and Executive 
Order 11990, Protection of Wetlands.  

Relevant and 
appropriate 

The remedy includes actions, including excavation and 
capping activities, to reduce human health and environmental 
risks in wetlands and the floodplain.  Executive Orders will 
be implemented and enforced consistent with the policy, 
procedure and responsibilities stated in these regulations. 

Rivers and Harbors 
Act of 1899, 
Section 10 

33 USC 403 U.S. Army Corps of Engineers approval is 
generally required to excavate or fill, or in 
any manner to alter or modify the course, 
location, condition, or capacity of the 
channel of any navigable water in the U.S. 

Applicable The remedy includes excavation and filling of the Housatonic 
River, and so may alter or modify navigable waters as 
provided under the Act.  Any remedy activities subject to this 
Act will comply with any substantive requirements of this 
provision.  Remedy will be coordinated with the U.S. Army 
Corps of Engineers.  

Fish and Wildlife 
Coordination Act 

16 U.S.C. 662 et seq. Sets forth requirements related to federal 
actions that may modify a water body. 

Applicable This remedy may modify a water body as provided under the 
Act.  Any remedy activities subject to this Act will comply 
with any substantive requirements.  

Resource 
Conservation and 
Recovery Act 
(RCRA) 
requirements for 
hazardous waste 
facilities in 
floodplains 

40 CFR 264.1(j)(7) 
40 CFR 264.18(b) 

Remediation waste management sites 
must be designed, constructed, operated 
and maintained to prevent washout of any 
hazardous waste by a 100-year flood, 
unless procedures are in effect to have 
waste removed safely before flood waters 
reach the facility or no adverse effects on 
human health or the environment will 
result if washout occurs. 

Potentially 
relevant and 
appropriate  

The remedy does not include disposal pursuant to these 
regulations, but to the extent that these materials are removed 
from the Area of Contamination and temporary movement of 
waste (stockpiling) during remediation occurs, measures will 
be taken to prevent washout.  
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National Historic 
Preservation Act 
and regulations 

54 USC 300101 et 
seq. 
36 CFR Part 800 

A federal agency must take into account 
the project’s effect on properties included 
or eligible for inclusion in the National 
Register of Historic Places. 

Applicable If this remedy affects historic properties/structures subject to 
these requirements, activities will be coordinated with the 
state, tribal and federal authorities and conducted in 
accordance with the substantive requirements of these 
regulations. 

Archaeological and 
Historic 
Preservation Act 

54 U.S.C. 312501 et 
seq. 

When a Federal agency finds, or is 
notified, that its activities in connection 
with a Federal construction project may 
cause irreparable loss or destruction of 
significant scientific, prehistorical, 
historical, or archeological data, such 
agency shall notify state, tribal or federal 
authorities.  Such agency may request 
state, tribal or federal authorities to 
undertake the preservation of such data or 
it may undertake such activities.  If the 
state, tribal or federal authorities 
determine that such data is significant and 
is being or may be irrevocably lost or 
destroyed, it is to conduct a survey and 
other investigation of the areas which are 
or may be affected and recover and 
preserve such data which are not being, 
but should be, recovered and preserved in 
the public interest. 

Applicable  If during remedial design or remedial action, it is determined 
that this remedy may cause irreparable loss or destruction of 
significant scientific, prehistorical, historical, or 
archaeological data, EPA will notify state, tribal or federal 
authorities and comply with the substantive requirements in 
this statute. 

Executive Order 
11988 (Floodplain 
Management) 

Executive Order Federal agencies are required to avoid 
impacts associated with the occupancy 
and modification of a floodplain and 
avoid support of a floodplain development 
whenever there is a practicable 
alternative. 

To be considered In the remedy, activities will be performed in the floodplain.  
All activities will be conducted to ensure that they do not 
result in occupancy and modification of the floodplain.  There 
is no practicable alternative to remedial activities in the 
floodplain; the remedy is designed to minimize harm to or 
within the floodplain. 
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Executive Order 
11990 (Protection 
of Wetlands) 

Executive Order Federal agencies are required to avoid 
adversely impacting wetlands unless there 
is no practicable alternative and the 
proposed action includes all practicable 
measures to minimize harm to wetlands 
that may result from such use.  

To be considered Activities subject to this Executive Order will be conducted in 
accordance with the substantive requirements of these 
standards.  There is no practicable alternative to remediation 
activities in the wetlands; the remedy is designed to minimize 
harm to wetlands. 

Endangered Species 
Act and Regulations  

16 USC 1536(a)-(d) 
 
50 CFR Part 402, 
Subparts A&B 
50 CFR 17. 

Must identify whether threatened or 
endangered (T&E) species or critical 
habitat is affected by proposed action, or 
take mitigation measures so that action 
does not affect species/habitat. 

Applicable These provisions will be complied with in regard to federally-
listed threatened or endangered species and their critical 
habitat. 

State ARARs 

Massachusetts 
Waterways Law and 
Regulations 

MGL Ch. 91 
310 CMR 9.00, 
including 9.40. 

Regulates construction, placement, 
excavation, alteration, removal or use of 
fill or structures in waterways.  
Among the requirements is 310 CMR 
9.40, Standards for Dredging and Dredged 
Material Disposal, which includes 
restrictions on improvement dredging. 

Applicable This remedy includes construction, placement, excavation, 
alteration, removal and use activities in the Housatonic River.  
Except as otherwise provided herein, measures undertaken 
will meet the substantive environmental standards and limit 
impacts.  Portions of the remedy in the River will take place 
within the ACEC.  If the dredging in the ACEC is governed 
by 310 CMR 9.40, the dredging is permitted as an Ecological 
Restoration Project.  If it is deemed to not be an Ecological 
Restoration Project,  EPA reiterates the waiver in the 2016 
Permit in which EPA, in consultation with the 
Commonwealth, waived pursuant to CERCLA 121(d)(4)(C), 
the requirements of 310 CMR 9.40 that prohibit dredging in 
an ACEC. 
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Massachusetts 
Clean Water Act – 
Water Quality 
Certification 
Regulations 

314 CMR 9.00 et 
seq., including 9.06-
9.07 

For discharge of dredged or fill material, 
criteria at 9.06 include, without limitation, 
the following: (a) no discharge is 
permitted if there is a practicable 
alternative to the proposed discharge that 
would have less adverse impact on the 
aquatic ecosystem, so long as the 
alternative does not have other significant 
adverse environmental consequences; (b) 
no discharge is permitted unless 
appropriate and practicable steps have 
been taken which will avoid and minimize 
potential adverse impacts to bordering or 
isolated vegetated wetlands or land under 
water; (c) no discharge is permitted to 
Outstanding Resource Waters, except as 
specified in 9.06(3); (d) discharge to 
certified Vernal Pools requires a 
demonstration per 9.08; (e) no discharge 
is permitted for the impoundment or 
detention of stormwater for purposes of 
controlling sedimentation or other 
pollutant attenuation; (f) stormwater is to 
be controlled with best management 
practices; and (g) no discharge shall be 
permitted in rare circumstances where the 
activity will result in substantial adverse 
impacts to the physical, chemical, or 
biological integrity of surface waters.  

Applicable The remedy includes placement of clean fill in the River, 
riverbank and floodplain, following excavation/dredging, as 
well as the application of a sediment amendment, such as 
activated carbon, to Vernal Pools, or in the alternative, 
excavation of Vernal Pools.  All activities will be conducted 
in accordance with these regulations, in particular, without 
limitation:  
There is no practicable alternative to the remedy which would 
have less adverse impact on the aquatic ecosystem;  
The remedy includes activities to avoid and minimize 
potential adverse impacts to bordering or isolated vegetated 
wetlands or land under water;  
Any discharge to Outstanding Resource Waters (certified 
Vernal Pool) would satisfy the substantive requirements of 
9.08 because all reasonable measures will be taken to avoid, 
minimize and mitigate adverse effect on the environment and 
the remedy is justified by an overriding public interest. 
Remedial work that may affect specified habitat sites of Rare 
Species will be carried out in accordance with the MESA 
ARAR requirement for a Conservation and Management 
Plan.  Therefore, the remedy will not necessitate a waiver 
from the prohibition of 9.06(2).  
There will not be any discharge of dredged or fill material for 
impoundment or detention of stormwater for purposes of 
controlling sedimentation or other pollutant attenuation within 
Waters of the United States or the Commonwealth.  The 
remedy will use best management practices to control 
stormwater.  The remedy will not include activities that result 
in substantial adverse impacts to the physical, chemical or 
biological integrity of surface waters.  
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  For dredging and dredged material 
management, criteria at 9.07 include, 
without limitation, the following: (a) no 
dredging is allowed if there is a 
practicable alternative that would have 
less impact on the aquatic ecosystem, no 
dredging is permitted unless appropriate 
and practicable steps have been taken to 
avoid, minimize or mitigate adverse 
effects on land under water, and no 
dredging is allowed which will have 
adverse effect on specified habitat sites of 
rare species except under certain 
conditions; (b) dredging and dredged 
material management must be conducted 
to ensure protection of human health, 
public safety, public welfare and the 
environment,; (c) dredged material shall 
not be disposed if a feasible alternative 
exists that involves the reuse, recycling, 
or contaminant destruction and/or 
detoxification; (d) all dredged material 
management activities must comply with 
314 CMR 9.00 and other statutes and 
regulations; (e) dredged material placed 
on or in the land at upland locations are 
subject to release notification 
requirements and thresholds; (f) dredging 
not permitted for impoundment or 
detention of stormwater for purposes of 
controlling sedimentation or other 
pollutant attenuation, or in Outstanding 

 The remedy includes excavation/dredging of river sediments, 
and excavation of bank and floodplain soils.  The remedy also 
includes the application of a sediment amendment, such as 
activated carbon, to Vernal Pools, or in the alternative, 
excavation of Vernal Pools.  All activities will be conducted 
in accordance with these regulations, in particular, without 
limitation: 
There is no practicable alternative to the remedy which would 
have less adverse impact on the aquatic ecosystem.  
The remedy includes appropriate and practicable steps to 
avoid, minimize or mitigate adverse effects on land under 
water. 
Remedial work that may affect specified habitat sites of Rare 
Species will be carried out in accordance with the MESA 
ARAR requirement for a Conservation and Management 
Plan.  Therefore, the remedy will not necessitate a waiver 
from the prohibition of 9.07(1)(a).  
Dredging in the remedy will be conducted in a manner that 
ensures protection of human health, public safety, public 
welfare and the environment.  
There is no feasible alternative to the disposal of dredged 
material involving reuse, recycling, or contaminant 
destruction and/or detoxification. 
All dredged material management activities will comply with 
314 CMR 9.00 and other pertinent statutes and regulations.  
Dredged material placed on the land at upland locations will 
comply with pertinent thresholds and requirements.  
Implementation of the remedy will meet the requirements for 
an Intermediate Facility in 314 CMR 9.07(4) because the 
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Resource Waters; dredging may be 
permitted to manage stormwater for flood 
control purposes if there is no practicable 
alternative and best management practices 
are implemented; (g) no dredging is 
permitted in rare circumstances where the 
activity will result in substantial adverse 
impacts to the physical, chemical, or 
biological integrity of waters; (h) no 
dredging is permitted in Outstanding 
Resource Waters. 

remedy will be designed and implemented so there are no 
permanent adverse impacts on the ACEC. 
Any dredging for stormwater detention or management 
purposes would be conducted per the requirements. 
Any dredging in Outstanding Resource Waters (certified 
Vernal Pool) would satisfy the substantive requirements of 
9.08 because all reasonable measures will be taken to avoid, 
minimize and mitigate adverse effect on the environment and 
the remedy is justified by an overriding public interest. 
The remedy does not include dredging where the activity will 
result in substantial adverse impacts to the physical, chemical, 
or biological integrity of waters. 

Massachusetts 
Wetlands Protection 
Act and Regulations 

MGL c. 131, section 
40 
310 CMR 10.00, 
including 10.53 

These requirements govern removal, 
dredging, filling or altering of banks, 
riverfront areas, inland wetlands, land 
subject to flooding and other areas, 
including provisions on limited projects.  
Provisions include 10.53(3), which 
authorizes certain projects as “limited 
projects”, including, in 10.53(3)(q), 
responses to a release or threat of release 
of oil and/or hazardous materials in 
accordance with the Massachusetts 
Contingency Plan (MCP), where there is 
no practicable alternative consistent with 
the MCP and that would be less damaging 
to resource areas, and which avoids or 
minimizes impacts to resources, including 
meeting specific standards to the 
maximum extent practicable. 

Applicable Any remedy activities that remove, dredge, fill, or alter such 
areas will be conducted in accordance with these standards.  
The remedy, to be implemented as a CERCLA response 
action, is in accordance with the MCP, has no practicable 
alternative consistent with the MCP that would be less 
damaging to resource areas, and avoids or minimizes impacts 
to resource areas, including meeting specific standards to the 
maximum extent practicable, and thus meets the standards for 
a “limited project” under 10.53(3)(q). 
Remedial work that may affect specified habitat sites of Rare 
Species will be carried out in accordance with the MESA 
ARAR requirement for a Conservation and Management 
Plan.  Therefore, the remedy will not necessitate a waiver 
from the prohibition in 10.53(3). 
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Massachusetts Dam 
Safety Standards 

302 CMR 10.00 Regulations govern design and 
construction of new and existing dams, 
and removal of existing dams, and 
inspection of dams.  

 Applicable The remedy includes provisions for inspection, operation and 
maintenance of dams, removal of dams, and management of 
materials generated during work on, or removal of, a dam.  
Additionally, the remedy will comply with these regulations 
for Massachusetts dams in the area of remedy activity. 

Massachusetts Site 
Suitability Criteria 

310 CMR 
16.40(3),(4) 

Site suitability criteria for solid waste 
facilities, including facility-specific and 
general site suitability criteria.  

Potentially 
applicable to the 
temporary 
management of 
excavated 
materials; 
potentially 
applicable or 
relevant and 
appropriate for 
Upland Disposal 
Facility. 

The remedy includes, among other components, the excavation 
of PCB-contaminated soil and sediment and the off-site disposal 
of at least 100,000 cubic yards of the PCB-contaminated 
material, including all PCB material that averages greater than or 
equal to 50 ppm (as determined by Attachment E to the Permit) 
at existing licensed facilities approved to receive such material, 
and the on-site disposal at the Upland Disposal Facility of 
material averaging less than 50 ppm PCBs.  Portions of the 
remedy will be implemented in the ACEC, or in a Resource Area 
or Riverfront Area. 
As provided in Attachment D to the Permit, PCB-contaminated 
sediments and soils in the Rest of River are regulated for cleanup 
and disposal as PCB-remediation waste under 40 C.F.R. Part 
761.  For the portion of the remedy involving sediments and soils 
with PCB concentrations that average less than 50 ppm (see 
Attachment E to the Permit), siting standards in 310 CMR 16 are 
potentially relevant and appropriate.  
EPA believes that the remedy can comply with all substantive 
provisions of 310 CMR 16 except for the provisions of 310 
CMR 16.40(4)(d).  For any provision of 310 CMR 16, to the 
extent that they are deemed to be an ARAR but cannot be met 
at the Upland Disposal Facility, EPA determines that 
compliance would pose a greater risk to human health and the 
environment and accordingly, EPA waives the provisions 
pursuant to CERCLA 121(d)(4)(B) (in this Attachment C, 
references to CERCLA 121(d)(4) include 40 C.F.R. 
300.430(f)(1)(ii)(C)).   
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For each area in which solid waste may be disposed of on-site 
during remedy implementation, including those within the 
ACEC or Resource Area or Riverfront Area, the remedy 
includes provisions for restoration of the disposal facility. 
To the extent: 1. The materials disposed of on-site during 
implementation of the remedy constitute solid waste under 
this regulation; and 2. The locations for disposal of the 
materials are within the ACEC (or, the locations are outside 
but adjacent to the ACEC and such locations fail to protect 
the outstanding resources of the ACEC) or in a Resource Area 
or Riverfront Area; the requirements are not appropriate for 
the Upland Disposal Facility because compliance will create 
greater risk to human health and the environment than 
implementation of the remedy set forth in this Permit given 
the already damaged and altered area surrounding the Upland 
Disposal Facility location, the existing contamination from 
current industrial uses at or near the Upland Disposal Facility 
location, the multiple protectiveness safeguards built in to the 
design of the Upland Disposal Facility, the risks inherent to 
the disposal alternatives besides the Upland Disposal Facility, 
and the benefits of the proposed remedy.  However, if the 
provisions of 310 CMR 16.40(4)(d) are deemed to be 
ARARs, EPA considers as waived, pursuant to CERCLA 
121(d)(4)(B), the requirements of 16.40 that prohibit or 
restrict such disposal locations during implementation of the 
remedy. 
For the provisions at 16.40(4)(d), the remedy portions in the 
ACEC (or, at locations outside but adjacent to the ACEC) or 
at a Resource Area or Riverfront Area may necessarily 
include temporary management of material excavated during 
implementation prior to disposal.  Such temporary 
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management includes, without limitation, temporary 
stockpiling or storage of materials, and the potential inclusion 
of locations related to railroad transport of materials 
excavated during implementation of the remedy. 
To the extent: 1. the provisions of 16.40 apply to the 
temporary management of materials during implementation of 
the remedy after excavation and prior to disposal; 2. the 
materials temporarily managed on-site during implementation 
of the remedy constitute solid waste under this regulation; and 
3. the locations for management of the materials are within 
the ACEC (or, the locations are outside but adjacent to the 
ACEC and such locations fail to protect the outstanding 
resources of the ACEC) or in a Resource Area or Riverfront 
Area: EPA, in consultation with the Commonwealth, 
considers as waived, pursuant to CERCLA 121(d)(4)(C), the 
requirements of 16.40 that prohibit or restrict such temporary 
solid waste management locations during implementation of 
the remedy. 

Massachusetts 
Facility Location 
Standards 

310 CMR 30 
 

Location standards for hazardous waste 
management facilities, including, but not 
limited to, Land Subject to Flooding and 
Areas of Critical Environmental Concern 
(ACEC).  
Criteria for proposed projects that name 
specific sites, including restrictions on 
projects in an ACEC or in wetlands. 

Potentially 
applicable for the 
temporary 
management of 
excavated 
materials; not an 
ARAR for the 
Upland Disposal 
Facility. 

The remedy does not include disposal of hazardous waste on-
site so this provision does not apply to disposal of materials at 
the Upland Disposal Facility.  The remedy includes, among 
other components, the excavation of PCB-contaminated soil 
and sediment and the off-site disposal of at least 100,000 
cubic yards of the PCB-contaminated material, including all 
PCB material that averages greater than or equal to 50 ppm 
(as determined by Attachment E to the Permit) at existing 
licensed facilities approved to receive such material, and the 
on-site disposal of material averaging less than 50 ppm PCBs 
at the Upland Disposal Facility.  Both the on-site and off-site 
disposal of PCBs are addressed pursuant to 40 C.F.R. 
761.61(c) and EPA’s revised risk-based determination in 
Attachment D of this Permit. 
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For disposal of material on-site, to the extent any material 
averaging less than 50 ppm is deemed to be Massachusetts 
hazardous waste solely because of the presence of PCBs, EPA 
has determined that the requirements are not appropriate.  
However, if any provision of 310 CMR 30 is deemed to be an 
ARAR, EPA waives it pursuant to CERCLA 121(d)(4)(B) 
because compliance with the prohibition of disposal at the 
Upland Disposal Facility would pose a greater risk to human 
health and the environment than the proposed remedy, given 
the already damaged and altered area surrounding the Upland 
Disposal Facility location, the existing contamination from 
current industrial uses at or near the Upland Disposal Facility 
location, the multiple protectiveness safeguards built in to the 
design of the Upland Disposal Facility, the risks inherent to 
the disposal alternatives besides the Upland Disposal Facility, 
and the benefits of the proposed remedy.   
 
The remedy portions in the ACEC may necessarily include 
temporary management of material excavated during 
implementation prior to disposal.  Such temporary 
management includes, without limitation, temporary 
stockpiling or accumulation of materials, and the potential 
inclusion of locations related to railroad transport of materials 
excavated during implementation of the remedy. 
 For each area in which hazardous waste is temporarily 
managed during remedy implementation, including those 
within the ACEC, the remedy includes provisions for 
restoration of what is disturbed by the temporary management 
of materials, and for final disposition of materials through 
disposal.  
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To the extent: 1. The provisions of 310 CMR 30 apply to the 
temporary management of materials during implementation of 
the remedy after excavation and prior to disposal; 2. The 
materials temporarily managed on-site during implementation 
of the remedy constitute hazardous waste under this 
regulation, and are not subject to any regulatory exemption 
such as 310 CMR 30.104(3)(f) exempting dredged materials; 
and 3. The locations for temporary management of the 
materials are within the ACEC (or, the locations are outside 
but adjacent to or in close proximity to the ACEC and such 
locations are not protective of the outstanding resources of the 
ACEC); EPA, in consultation with the Commonwealth, 
considers as waived, pursuant to CERCLA 121(d)(4)(C), the 
requirements of 310 CMR 30 that prohibit such temporary 
hazardous waste management locations during 
implementation of the remedy.  

Massachusetts 
Historical 
Commission Act 
and Regulations 

MGL c. 9, section 
27C 
 
950 CMR 71.07 

If a project has an area of potential impact 
that could cause a change in the historical, 
architectural, archaeological, or cultural 
qualities of a property on the State 
Register of Historic Places, these 
provisions establish a process for 
notification, determination of adverse 
impact, and evaluation of alternatives to 
avoid, minimize or mitigate such impacts.  

Relevant and 
appropriate 

If such properties are present in the area of remedy activities, 
the remedy will comply with these requirements.  
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Massachusetts 
Endangered Species 
Act (MESA) and 
Regulations 

MGL c. 131A 
321 CMR 10.00, 
Parts I, II, and V. 
 
321 CMR 10.00, Part 
IV 

A proposed activity in mapped Priority 
Habitat for a state-listed rare, threatened, 
endangered species or species of special 
concern, or other area where such a 
species has occurred may not result in a 
“take” of such species, unless it has been 
authorized for conservation and 
management purposes that provide a long-
term net benefit to the conservation of the 
affected state-listed species. 
A conservation and management permit 
may be issued provided an adequate 
assessment of alternatives to both 
temporary and permanent impacts to 
State-listed species has taken place, an 
insignificant portion of the local 
population would be impacted by the 
project or activity, and an approved 
conservation and management plan is 
carried out that provides a long-term Net 
Benefit to the conservation of the State-
listed species. 
Projects that will alter a designated 
Significant Habitat must be reviewed to 
ensure that they will not reduce the 
viability of the habitat to sustain an 
endangered or threatened species. 

Applicable The remedy will take place in priority habitat for one or more 
state-listed species.  In implementing the remedy, impacts to 
state-listed species and their habitats will be avoided or 
minimized wherever possible.  The processes outlined as part 
of the remedy for work in Core Habitat areas were developed 
in consultation with the Commonwealth and will satisfy these 
requirements. 
To the extent that unavoidable impacts result in a take of 
state-listed species, EPA would follow the regulatory 
requirements with respect to implementing a conservation and 
management plan providing for a long-term net benefit to the 
affected state-listed species. 
In a July 31, 2012 letter to EPA, the MA National Heritage 
and Endangered Species Program identified those state-listed 
species potentially affected in the project area.  Note that 
since that date, Massachusetts has delisted particular species; 
in design and implementation of the remedy, EPA, in 
consultation with MA, will use the then-current listing of 
State-listed species. 
There are no designated Significant Habitats in the remedy 
area.  To the extent that a Significant Habitat is designated in 
the remedy area, this provision will be complied with. 
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Massachusetts Area 
of Critical 
Environmental 
Concern (ACEC) 

301 CMR 12.11(1)(c)  Provides for establishment of Areas of 
Critical Environmental Concern in the 
State.  ACEC designation affects other 
state laws and regulations. 

Relevant and 
appropriate 

The ACEC regulations pertain to State agency actions, and 
are not applicable to the federal EPA action.  However, the 
remedy complies with the substantive requirements of 301 
CMR 12.11(1)(c), which may be relevant and appropriate, by 
advancing the values of 301 CMR 12.11(1)(c), while avoiding 
adverse effects on identified values in section 12.11(1)(c). 

Connecticut Dam 
Safety Regulations 

CGS 22a-401 to 22a-
411 
Conn. Agencies 
Regs. Section 22a-
409-2. 

Regulations govern design and 
construction of new and existing dams, 
and removal of existing dams, and 
inspection of dams.  

Potentially 
applicable  

The remedy includes provisions for management of materials 
generated during work on, or removal of, a dam.  To the 
extent that these regulations are applicable to a Connecticut 
dam in the area of remedy activity, the remedy will comply 
with these regulations. 

Connecticut Inland 
Wetlands and 
Watercourses Act 
and regulations 

CGS 22a-36 et seq. 
Conn. Agencies 
Regs. Sec. 22a-39-4 

Permit required for activities that remove 
material from inland wetlands or 
watercourses; Connecticut Department of 
Energy and Environmental Protection (CT 
DEEP) is allowed to issue general permit 
for minor activities with minimal 
environmental impacts, defined to include 
monitoring and sampling.  

Potentially 
applicable 

To the extent that the remedy includes activity in Connecticut 
that removes material from inland wetlands or watercourses, 
the remedy will comply with this provision. 
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Connecticut 
Endangered Species 
Act 

Conn. Gen. Stat. 26-
303 through 26-316 

Requires state agency to: (a) ensure that 
any action authorized or performed by it 
does not threaten the continued existence 
of a listed endangered or threatened 
species or result in destruction or adverse 
modification of habitat essential to such 
species, unless an exemption is granted; 
and (b) take all reasonable measures to 
mitigate any adverse impacts of the 
proposed action on such species or 
habitat.  Prohibits “taking” of endangered 
or threatened species, except where State 
determines that a proposed action would 
not appreciably reduce likelihood of 
survival or recovery of the species. 

Potentially 
applicable 

To the extent that any remedy activity takes place that is 
subject to this statute, EPA will ensure that the remedy will 
comply with these regulations. 

To Be Considered 

MassDEP Guidance  Dam Removal and 
the Wetland 
Regulations, 2007 

Provides guidance on permitting issues 
and review considerations associated with 
dam removal projects, especially as it 
relates to the Massachusetts Wetlands 
Protection Act. 

To be considered The remedy now includes dam removal requirements.  To the 
extent that this guidance is pertinent to a Massachusetts dam 
that is in the area of remedy activity, the remedy will consider 
this guidance. 

Massachusetts 
Executive Office of 
Energy and 
Environmental 
Affairs (EOEEA) 
Guidance 

Dam Removal in 
Massachusetts: A 
Basic Guide for 
Project Proponents, 
2007 

Provides guidance through the initial 
conceptualization of a project, the 
feasibility studies, and the permitting 
process.  

To be considered The remedy now includes dam removal requirements.  To the 
extent that this guidance is pertinent to a Massachusetts dam 
that is in the area of remedy activity, the remedy will consider 
this guidance. 
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Massachusetts 
Department of 
Fish and Game 
Guidance 

Impounded Sediment 
and Dam Removal in 
Massachusetts: 2003 

Provides guidance on a decision-making 
framework regarding dam removal and in-
stream management options for 
impounded sediment. 

To be considered The remedy now includes dam removal requirements.  To the 
extent that this guidance is pertinent to a Massachusetts dam 
in the area of remedy activity, the remedy will consider this 
guidance. 

ACTION-SPECIFIC ARARs 

Federal ARARs 

Toxic Substances 
Control Act (TSCA) 
Regulations on 
Cleanup of PCB 
Remediation Waste 

 
40 CFR 761.61(c) 

Risk-based approval through a TSCA 
determination issued by EPA is pursuant 
to 40 CFR 761.61(c) and requires 
demonstration that cleanup method will 
not pose an unreasonable risk of injury to 
health or the environment. 

Applicable This Permit includes a revised TSCA risk-based 
determination issued by EPA as Attachment D (“TSCA 
Determination”).  Both the on-site and off-site disposal of 
PCBs are addressed pursuant to the TSCA Determination.  
The TSCA Determination finds that the remedy will not pose 
an unreasonable risk of injury to health or the environment as 
long as the remedy complies with all of the conditions set out 
in the TSCA Determination.   

TSCA Regulations 
on Storage of PCB 
Remediation Waste 

40 CFR 761.50 
40 CFR 761.65 
40 CFR 761.61(c) 

General and specific requirements for 
storage of PCB Remediation Waste.  
Regulations include specific provisions 
for storage of PCB Remediation Waste in 
piles at the cleanup site or site of 
generation for up to 180 days 
(761.65(c)(9)).  Also allows for risk-based 
approval by EPA of alternate storage 
method (761.61(c)), based on 
demonstration that it will not pose an 
unreasonable risk of injury to health or the 
environment. 

Applicable The remedy will comply with these provisions.  
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TSCA Regulations 
on Discharge of 
PCB-containing 
Water 

40 CFR 761.50(a)(3) Prohibits discharge of water containing 
PCBs to navigable waters unless PCB 
concentration is <3 mg/L or discharge is 
in accordance with NPDES discharge 
limits. 

Applicable Any discharge to navigable waters will comply with this 
provision. 

TSCA Regulations 
on Decontamination 

40 CFR 761.79 Establishes decontamination standards 
and procedures for removing PCBs from 
water, organic liquids, and various types 
of surfaces. 

Applicable To the extent the remedy involves decontamination activities, 
this provision will be complied with. 

Clean Water Act 
and National 
Pollutant Discharge 
Elimination System 
(NPDES) 
Regulations 

33 USC 1342 
40 CFR 122 
including, but not 
limited to 
122.3(d) and 
122.44(a) & (e) 
40 CFR 125.1-125.3 

These standards include that point source 
discharge must meet technology-based 
effluent limitations (including those based 
on best available technology for toxic and 
non-conventional pollutants and those 
based on best conventional technology for 
conventional pollutants) and effluent 
limitations and conditions necessary to 
meet state water quality standards. 

Applicable The remedy will include dewatering of sediments excavated 
from the River and wetland soils.  However, at this stage, it 
has not been determined if water from the remedy, such as 
from dewatering or other processing of sediment and wetland 
soils will be then discharged into the River, or if the water 
will be transported to Permittee’s water treatment plant in 
Pittsfield for treatment, or if another technique will be used.  
 
Additionally, under 40 CFR 122.3(d), EPA, consistent with 
its remediation in the 1.5 Mile Reach of the River, can 
establish discharge standards.  
If the remedy includes discharge into the River, the remedy 
will comply with these standards.  

Clean Water Act – 
NPDES Regulations 
(stormwater 
discharges) 

40 CFR 
122.26(c)(1)(ii)(C) 
40 CFR 122.44(k) 

Best management practices (BMPs) must 
be employed to control pollutants in 
stormwater discharges during construction 
activities. 

Applicable These standards will be complied with during construction 
activities. 

RCRA regulations 
on identification of 
Hazardous Waste 

40 CFR 261 Establishes standards for identifying and 
listing hazardous waste under RCRA. 

Potentially 
applicable 

Under the remedy, testing of wastes subject to removal will 
take place consistent with these requirements during 
design/implementation of the remedy. 
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RCRA regulations 
for Generators of 
Hazardous Waste 

40 CFR 262.30-33 Pre-transportation requirements for 
generators of hazardous waste. 

Potentially 
applicable 

If RCRA hazardous wastes are identified, and these materials 
are removed from the Area of Contamination during remedy 
implementation but remain on-site during remedy 
implementation, the remedy will comply with these 
requirements. 

RCRA regulations 
on less-than-90-day 
Accumulation of 
Hazardous Waste 

40 CFR 262.34 Provides for on-site accumulation of 
hazardous waste in certain circumstances, 
provided compliance with other specified 
requirements. 

Potentially 
applicable 

If RCRA hazardous wastes are identified, and these materials 
are removed from the Area of Contamination during remedy 
implementation but remain on-site during remedy 
implementation, the remedy will comply with these 
requirements. 

RCRA Hazardous 
Waste Management 
Facilities –General 
requirements. 

40 CFR 264.1(j) General requirements for hazardous waste 
management facilities (waste analysis, 
security, precautions regarding ignition or 
reaction of wastes, preventing washout of 
units). 

Potentially 
applicable 

If RCRA hazardous wastes are identified, and these materials 
are removed from the Area of Contamination during remedy 
implementation but remain on-site during remedy 
implementation, the remedy will comply with these 
requirements. 

State ARARs 

Massachusetts 
Clean Waters Act – 
Water Quality 
Certification 
Regulations 

314 CMR 9.01 -9.08 See Synopsis of Requirements in the 
Location-specific entry for this ARAR 

Applicable See Action(s) to be Taken to Achieve ARARs in the 
Location-specific entry for this ARAR. 
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Massachusetts 
Clean Water Act 
and Wetlands 
Protection Act – 
stormwater 
management 
standards 

310 CMR 
10.05(6)(k) 
314 CMR 9.06(6)(a) 

Projects subject to regulation under the 
Wetlands Protection Act or that involve 
discharge of dredged or fill material must 
incorporate stormwater BMPs to attenuate 
pollutants in stormwater discharges, as 
well as to provide a setback from 
receiving waters and wetlands, in 
accordance with 10 specified stormwater 
management standards. 

Applicable The remedy will comply with stormwater requirements. 

Numeric 
Massachusetts 
Water Quality 
Criteria for PCBs – 
Massachusetts 
Surface Water 
Quality Standards 

314 CMR 4.05(5)(e)  Freshwater chronic aquatic life criterion 
(based on protection of mink):  0.014 
µg/L. 
Human Health criterion based on human 
consumption of water and organisms:  
0.000064 µg/L. 

Relevant and 
appropriate 

The remedy activities to be conducted are designed to reduce 
human health and environmental risks posed by PCBs 
including not contributing to any exceedances of the Water 
Quality Criteria.  The remedy includes, among other 
components, excavation and capping of PCB contamination 
from the riverbed, riverbanks, Floodplains and Backwaters.  
The remedy will include excavation technology and multiple 
engineering controls to minimize resuspension of any PCB-
contaminated water.   
The freshwater chronic aquatic life criterion of 0.014 µg/L 
will be met by the remedy.   
Regarding the human health criterion based on human 
consumption of water and organisms of 0.000064 µg/L: in the 
2016 Permit, EPA, in consultation with the Commonwealth, 
waived this criterion on the grounds that achievement of this 
ARAR is technically impracticable, given that based on 
current data, it is not predicted to be met by this or any 
sediment alternative in Massachusetts.  To be protective of 
human health and the environment, as specified in this 
Permit, EPA is establishing alternative criteria (that are not 
ARARs) for this waived criterion.   
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Massachusetts 
Hazardous Waste 
Regulations on 
Identification and 
Listing of 
Hazardous Waste 

310 CMR 30.100 Establishes criteria and lists for 
determining whether a waste is a 
hazardous waste under state law. 

Applicable Wastes subject to removal will be tested consistent with these 
requirements during design/implementation of the remedy.  

Massachusetts 
hazardous waste 
regulations for 
generators  

310 CMR 30.321-
324 

Pre-transport requirements for generators 
of hazardous waste 

Potentially 
applicable 

To the extent that non-PCB hazardous wastes are identified, 
and these materials are removed from the Area of 
Contamination during remedy implementation but remain on-
site during remedy implementation, the remedy will comply 
with these pre-transport requirements. 

Massachusetts 
hazardous waste 
management – 
general 
requirements 

310 CMR 30.513, 
514, 524, 560 

General requirements for hazardous waste 
management facilities 

Potentially 
applicable 

To the extent that non-PCB hazardous wastes are identified, 
and these materials are removed from the Area of 
Contamination during remedy implementation but remain on-
site during remedy implementation, the remedy will comply 
with these general requirements. 

Massachusetts 
Hazardous Waste 
regulations - 
technical 
requirements for 
storage 

310 CMR 602, 640, 
580, 660. 

Requirements related to storage of 
hazardous waste.  

Potentially 
applicable 

To the extent that non-PCB hazardous wastes are identified, 
and are moved out of the Area of Contamination during 
remedy implementation but remain on-site during remedy 
implementation, the remedy will comply with the substantive 
requirements of these regulations. 

Massachusetts Air 
Pollution Control 
Regulations 

310 CMR 7.00 These provisions regulate air emissions, 
dust, odor, and noise, among other things. 

Applicable Remedy will comply with these provisions. 
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Connecticut Water 
Quality Standards 
for PCBs 

Connecticut Water 
Quality Standards, 
Section 22a-426-1 to 
22a-426-9 

  Freshwater chronic aquatic life criterion 
(based on protection of mink):  0.014 
µg/L. 
Human health criterion based on human 
consumption of water and organisms: 
0.000064 µg/L. 

Relevant and 
appropriate 

To the extent that remedy activities take place in a 
Connecticut waterway, such remedy activities will be 
conducted so as to not contribute to an exceedance of Water 
Quality Criteria.  Remedy activities will contribute to the 
achievement of the State Water Quality Standards.  
 
Regarding the human health criterion based on human 
consumption of water and organisms of 0.000064 µg/L:   
In Connecticut, the remedy is intended to meet the standard.  
Current modeling shows the remedy will achieve attainment 
in at least 3 of the 4 impoundments.  However, the results 
from the Connecticut model are very uncertain due to the 
empirical, semi-quantitative nature of the analyses.  As such it 
is not possible to predict with certainty attainment or lack of 
attainment of the human health criterion based on human 
consumption of water and organisms of 0.000064 µg/L in 
Connecticut (Reaches 10-16).  Thus, EPA, in consultation 
with Connecticut, does not believe that there is a basis to 
establish alternative standards at this time. 
In addition, this concentration (0.000064 µg/L) cannot be 
reliably measured using available analytical techniques.  
Monitoring, using appropriate analytical techniques and 
reporting levels, will be conducted to measure progress 
toward this standard over time throughout the Housatonic 
River in Connecticut.   
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To Be Considered 

TSCA PCB Spill 
Cleanup Policy 

40 CFR Part 761, 
Subpart G 

Policy used to determine adequacy of 
cleanup of spills resulting from the release 
of materials containing PCBs at 
concentration of 50 mg/kg or greater. 

To be considered To the extent that such a spill occurs in the remedy, this 
policy will be considered in the response. 

EPA Contaminated 
Sediment 
Remediation 
Guidance 

EPA-540-R-05-012 
OSWER 
9355.0-85 
December 2005 

Provides guidance on remediation of 
contaminated sediment sites. 

To be considered The guidance has been considered in remedy selection and 
will be considered in remedy implementation and operation 
and maintenance. 

Clean Water Act, 
National 
Recommended 
Water Quality 
Criteria for PCBs 

National 
Recommended Water 
Quality Criteria:  
2002, EPA-822-R-
02-047, USEPA, 
Office of Water, 
Office of Science and 
Technology (Nov. 
2002). 

Freshwater chronic aquatic life criterion 
(based on protection of mink):  0.014 
µg/L. 
Human health criterion based on human 
consumption of water and organisms:  
0.000064 µg/L. 

To be Considered To be considered with respect to Action(s) to be Taken to 
Achieve ARARs in connection with Massachusetts and 
Connecticut Water Quality Standards.   

a. The substantive requirements, including environmental performance standards, contained in the statutes, regulations, and other documents referenced in the column 
captioned “Citation” shall control to determine the requirements that must be met and the actions to achieve such requirements.  Other references in the table that 
summarize the requirements of or action necessary to achieve ARARs are summary in nature, may not be all-inclusive, and are not controlling.   

b. For purposes of this Attachment C, compliance with ARARs or standards refers to compliance with the substantive requirements, criteria, or limitations of each 
provision. 

c. For purposes of this Attachment C, “remedy” includes the corrective measures, remedial design and remedial action activities, and operation and maintenance activities 
undertaken pursuant to this Permit. 
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ATTACHMENT D 

TSCA 40 C.F.R. SECTION 761.61(C) DETERMINATION 

PCB-contaminated sediments and soils in the Rest of River likely meet the definition of PCB 
remediation waste as defined under 40 C.F.R. Section 761.3 and thus are regulated for cleanup 
and disposal under 40 C.F.R. Part 761. 

EPA’s Rest of River administrative record available for public review includes extensive 
information on the nature of the contamination, location and extent of the contamination, the 
procedures used relative to sampling, and Human Health and Ecological Risk Assessments.  The 
Rest of River cleanup plan is specified in the Permit.  In accordance with the requirements under 
the Toxic Substances Control Act (TSCA) and 40 C.F.R. Section 761.61(c), and as supported by 
the Administrative Record for this matter, EPA has made a finding that the manner of sampling, 
storage, cleanup, and disposal of PCB-contaminated sediment and soil as set out in this Permit, 
including attainment of the Performance Standards and associated Corrective Measures to meet 
the Performance Standards, including Tables 1-4, will not result in an unreasonable risk of injury 
to human health or the environment as long as the following conditions are met: 

• A combination of off-site disposal and disposal in an on-site Upland Disposal Facility 
will be used to manage contaminated sediment and floodplain soil removed as part of the 
cleanup. 
 

• At least 100,000 cubic yards of contaminated sediment and Floodplain soil that is 
removed will be disposed of off-site at an existing TSCA-approved disposal facility or 
RCRA hazardous waste landfill or a landfill permitted by the receiving state to accept 
PCB remediation wastes, depending on the contaminant levels and waste classifications. 
 

• The average concentrations of PCBs to be placed in the Upland Disposal Facility are 
estimated to be 20 to 25 milligrams per kilogram (or parts-per-million (ppm)).  
Segregation of the material will be based on sampling protocols that are also outlined in 
the Permit, including Attachment E. 
 

• The Upland Disposal Facility design criteria outlined in the Permit include a double 
bottom liner (at least 15 feet above the seasonal high groundwater elevation), leachate 
collection and management, a groundwater monitoring network, and a multi-layer low 
permeability engineered cap/cover.  The bottom liners and the cap material shall have a 
permeability equal or less than 1 x 10-7 cm/sec, a minimum thickness of 30 mils and be 
chemically compatible with PCBs.  The Upland Disposal Facility will only accept 
materials that are part of the Rest of River cleanup. 
 

• Several components of the Permit require construction of an Engineered Cap following 
sediment removal.  Such Engineered Caps will be constructed in accordance with the 
Engineered Cap Performance Standards and design protocols identified in the Permit. 
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• Protocols, developed in accordance with TSCA, will be developed and maintained for the 
decontamination of all equipment used when handling TSCA-regulated material to ensure 
proper decontamination of equipment and to avoid mixing of TSCA-regulated material 
with non-TSCA material. 
 

• The use of activated carbon or another amendment as part of Rest of River remediation 
will be implemented in accordance with the Permit to reduce the bioavailability of PCBs 
following remediation. 
 

• Institutional Controls, O&M, and Periodic Reviews will be carried out as a component of 
the cleanup, both in the areas of sediment and Floodplain removal, in areas subject to 
Monitored Natural Recovery, and at the Upland Disposal Facility. 
 

• Air monitoring and dust suppression measures for PCBs will be maintained until 
excavation and transport of PCB-contaminated soil and sediment, and capping and 
disposal of PCB-contaminated soil and sediment is complete. 
 

• Temporarily stockpiled TSCA-regulated material will be bermed and properly covered to 
capture runoff in accordance with the requirements of §761.65.  Runoff shall be collected 
and disposed of, as appropriate, in accordance with § 761.60 or § 761.79(b)(1), or as 
otherwise approved by EPA pursuant to the process outlined in this Permit. 
 

• A financial assurance provision is incorporated into the remedy via the Consent Decree.   
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ATTACHMENT E 

Criteria/Methods Applicable to  
Disposal of Material Excavated in Rest of River Remedial Action 

1. For floodplains in each of the 90 Exposure Areas shown in Figure 4, to the extent that 
remediation is required in any given Exposure Area, GE will segregate and dispose of 
off-site (out-of-state) soils containing high concentrations so that the remaining 
floodplain soil to be disposed of in the Upland Disposal Facility averages less than 
50 mg/kg PCBs.  The process is further described as follows: 

 After additional data collection required by the 2016 Permit, the horizontal footprint 
and vertical removal depth (the volume) of soil that needs to be removed in each 
Exposure Area will be determined. 
 

 The volume-weighted average PCB concentration of all soil to be removed from each 
Exposure Area will be calculated (using the same PCB data set used to delineate the 
soil to be removed). 
 

 If the volume-weighted average PCB concentration in the soil to be removed equals 
or exceeds 50 mg/kg in an Exposure Area, the soil with the highest PCB 
concentrations (e.g., “hot spots”) in the Exposure Area will be segregated, or 
separated out, for out-of-state disposal until the average concentration of the 
remainder of the soil to be removed in the Exposure Area decreases to less than 
50 mg/kg for disposal at the Upland Disposal Facility. 
 

2. For Reach 5A banks, GE will segregate and dispose of off-site (out-of-state) soils 
containing high concentrations so that the remaining Reach 5A bank soil to be disposed 
of in the Upland Disposal Facility has a volume-weighted average of less than 50 mg/kg 
PCBs.  In calculating the volume-weighted average concentration of PCBs in Reach 5A 
riverbank soils for disposal purposes, the only soils that will be considered are soils to be 
removed from Reach 5A riverbanks. 

3. GE will dispose of all riverbank and sediment from Reach 5B off-site (out-of-state), 
except in the following circumstances: If, pursuant to Section II.C. of the agreement, GE 
removes additional riverbank soil with PCB concentrations less than 50 mg/kg, this 
material may be disposed of in the Upland Disposal Facility. 

4. For all sediment except for Reach 5B, GE will segregate and dispose of off-site (out-of-
state) sediments containing high concentrations so that the remaining sediment to be 
disposed of in the Upland Disposal Facility averages 25 mg/kg PCBs or less on a reach or 
subreach basis as described below. 

 The 25 mg/kg average applies individually to: Reach 5A, Reach 5C, Woods Pond, 
Backwaters, Reach 7 Subreaches (Subreach 7B [Columbia Mill Impoundment], 
Subreach 7C [Eagle Mill Impoundment], Subreach 7E [Willow Mill Impoundment], 
Subreach 7G [Glendale Impoundment]), and Rising Pond.  These reaches/subreaches 
are depicted in Figures 3 and 4.  The segregation of sediment for Reach 5B is 
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described in item 3 above, which provides that all sediment removed from Reach 5B 
shall disposed of off-site (out-of-state). 
 

 As described in the 2016 Permit, each subreach, and in some cases each reach, has its 
own Performance Standards to be achieved through sediment removal and capping or 
backfill.  Following additional data collection, the area and amount of sediment to be 
removed to meet the Performance Standard will be determined.  After the horizontal 
footprint and vertical removal depth are determined, the volume-weighted average 
PCB concentration of the sediment within that footprint will be calculated. 
 

 If the volume-weighted average PCB concentration within a reach or subreach 
removal footprint exceeds 25 mg/kg, sediment with the highest PCB concentrations 
(e.g., “hot spots”) will be segregated for out-of-state disposal until the average 
concentration of the remaining sediment to be removed from the reach or subreach 
decreases to 25 mg/kg or less for disposal at the Upland Disposal Facility. 
 

 Relevant data from the RCRA Facility Investigation (RFI) and data collected 
pursuant to the 2016 Permit or Revised Final Permit will be used in determining 
average concentrations for comparison to the 25-mg/kg criterion for placement in the 
Upland Disposal Facility. 
 

 EPA agrees to work with GE to design an appropriate transition and hybrid disposal 
averaging area in the Woods Pond Headwaters area between Reach 5C and Woods 
Pond. 
 

5. In addition, for all sediment in reaches and subreaches, including backwaters, except for 
Reach 5B, GE will segregate and dispose of off-site (out-of-state) sediment that is 
represented by a 3-dimensional polygon associated with a single vertical core that has an 
average concentration greater than or equal to 100 mg/kg PCBs, as further described 
below: 

 GE will compare the 100 mg/kg criterion to the average concentration in each 
individual vertical core. 
 

 Vertical core polygons will be generated by a Thiessen polygon method.  Thiessen 
polygon mapping involves the use of computer software to draw perpendicular 
bisector lines between adjacent sample locations to create two-dimensional polygon 
areas.  The two-dimensional Thiessen polygon will be extended vertically to the 
depth of sediment removal to create a three-dimensional polygon. 
 

 The data used in this evaluation will be limited to, and representative of, the depth 
intervals that correspond to depth of removal associated with the location where the 
core was collected. 
 

 If sampling data, at a given vertical core location, consist of data from different depth 
intervals, the vertical PCB average concentration will be calculated as a depth-
weighted average at that location. 
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 Vertical sediment cores will be of sufficient depth to characterize sediment PCB 

concentrations throughout the full vertical interval required to comply with the 
Performance Standards for each reach, subreach and backwater under the 2016 Permit 
or Revised Final Permit. 
 

 If the vertical depth-weighted PCB average in a polygon is equal to or greater than 
100 mg/kg, then all sediment associated with the vertical core polygon will be 
segregated and disposed of off-site (out-of-state). 
 

 For all reaches except Subreaches 5A and 5C, relevant data from the RFI and 
additional data collected by GE pursuant to the 2016 Permit or Revised Final Permit, 
as applicable, will be used in determining these vertical depth-weighted core 
averages. 
 

 Additional vertical core samples will be collected by GE pursuant to the 2016 Permit 
or Revised Final Permit, as applicable, in Reach 6 (Woods Pond) to supplement 
existing data and to fill in data gaps. 
 

 For Reaches 5A and 5C, only data collected pursuant to the 2016 Permit or Revised 
Final Permit shall be used in this evaluation.  Vertical core samples will be collected 
in 6-inch increments.  The sampling will consist of three vertical cores per transect 
(left, center and right of the channel) with transects performed at a linear spacing of 
250 linear feet of the river channel. 
 

 Additional vertical sediment cores may be collected to further refine the areas where 
average sediment concentrations exceed 100 mg/kg and/or to assist in achieving the 
relevant Performance Standards in all reaches or subreaches. 
 

 GE will submit sediment sampling plans to EPA for review and approval.  These 
plans shall detail, at a minimum, the approach for collection of vertical sediment 
cores and the data analysis approach to determine compliance with the 100 mg/kg 
criterion. 
 

6. GE will not dispose of material classified as federal RCRA hazardous waste, or free 
liquids, free product, or any intact drums, capacitors or containers, into the Upland 
Disposal Facility.  GE can use relevant data from the RFI and apply the 20 times rule 
(i.e., dividing the concentration in the sample by 20 and comparing the result to certain 
threshold values described in 40 C.F.R. 261) to determine if there are compounds that 
could potentially exceed the Toxicity Characteristic Leaching Procedure (TCLP) testing 
requirements.  GE can also use relevant data from EPA’s 1.5-Mile Reach Removal 
Action (e.g., TCLP data and other RCRA Characteristic requirements, including 
ignitability, corrosivity and reactivity).  If existing data are not sufficient to demonstrate 
that material will not contain RCRA hazardous waste, then GE will propose additional 
sampling in the appropriate Work Plans.  In any subreach where RCRA hazardous waste 
may be present, GE will collect a reasonable number of composite samples for analysis 
(for example, TCLP sampling for metals).  If any composite sample demonstrates the 
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material is RCRA hazardous waste, then: a) the material can be treated until testing 
demonstrates that the material is non-hazardous, or b) the material can be disposed of at 
an off-site facility in compliance with EPA’s off-site rule (40 C.F.R. § 300.440). 

7. Any other materials to be disposed of not otherwise addressed above will be sampled 
prior to disposal and disposed of in the Upland Disposal Facility if they have less than 
50 mg/kg PCBs.  (This could apply to haul road materials, etc. that GE may need to 
dispose of as part of the overall remedy construction.) 

8. GE will dispose of the segregated high concentration sediment, soil and waste materials, 
and any free liquids, free product, or intact drums, capacitors or containers, in any facility 
that is licensed/permitted to accept such waste and will accept it, including RCRA 
Subtitle C Landfills, so long as said facility is in compliance with EPA’s off-site rule 
(40 C.F.R. § 300.440). 
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UNITED STATES DISTRICT COURT
DISTRICT OF MASSACHUSETTS

TOWN OF WESTPORT, and
WESTPORT COMMUNITY SCHOOLS,

Plaintiffs,
v.

MONSANTO COMPANY, SOLUTIA INC., and
PHARMACIA CORPORATION

Defendants.

)
)
)
)
)
)
)
)

C.A. No. 14-CV-12041

DEFENDANTS’ STATEMENT OF UNDISPUTED MATERIAL FACTS
IN SUPPORT OF THEIR MOTION FOR SUMMARY JUDGMENT

Defendants Monsanto Company, Solutia Inc., and Pharmacia Corporation (collectively

“Pharmacia”) submits the following Statement of Material Facts in support of its Motion for

Summary Judgment:

I. PCB HISTORICAL MANUFACTURE AND USES

1. Polychlorinated biphenyls (PCBs) are a class of 209 nonpolar chlorinated hydrocarbons

with a biphenyl nucleus on which one to ten of the hydrogens have been replaced by

chlorine. Commercial PCBs were manufactured and sold as complex mixtures containing

multiple isomers (congeners) at different degrees of chlorination. Deposition of Robert

G. Kaley, II, Ph.D. (hereinafter “Kaley (04/05/16) Dep.”) at 55:20-56:4, April 5, 2016,

excerpts attached as Exhibit 1; Expert Report of Maureen Reitman, Sc.D. (hereinafter

“Reitman Report”) at 14, June 30, 2016, attached as Exhibit 2; Expert Report of Jack V.

Matson, Ph.D., PE (hereinafter “Matson Report”) at 2-3, May 27, 2016, attached as

Exhibit 3.
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2. PCBs were produced in many countries, including: USA (1930-1977);West Germany

(1930-1983); Russian Federation (1939-1993); France (1930-1984); United Kingdom

(1954-1977); Japan (1954-1972); Italy (1958-1983); Democratic Republic of Korea

(1960s-2012); Spain (1955-1984); Former Czechoslovakia (1959-1984); China (1965-

1980); Poland (1966-1977). International Agency for Research on Cancer (hereinafter

“IARC (2016)”), “Polychlorinated and Polybrominated Biphenyls”, Vol. 107 at 72, Table

1.14 (2016), excerpt attached as Exhibit 4; INTERDEPARTMENTAL TASK FORCE ON PCBS,

POLYCHLORINATED BIPHYENLS AND THE ENVIRONMENT, COM-72-10419, at 84 (May

1972), excerpts attached as Exhibit 5. PCBs were also manufactured in Poland, East

Germany and Austria in unknown amounts. Breivik et al., “Towards a global historical

emission inventory for selected PCB congeners–a mass balance approach”, 290 THE

SCIENCE OF THE TOTAL ENVIRONMENT 181, 183 (2002), attached as Exhibit 6.

3. Monsanto Company began the manufacture and sale of PCB mixtures in 1935 when it

purchased the Swann Chemical Company. Reitman Report at 12; Matson Report at 3.

The Monsanto PCB mixtures were sold under the registered trademark of Aroclor. Kaley

(04/05/16) Dep. at 50. The Monsanto PCB-containing Aroclor numbers included 1016,

1221, 1232, 1242, 1248, 1254, 1260, 1262, and 1268. Reitman Report at 12-15; Matson

Report at 4-5. With the exception of 1016, the last two digits of the Aroclor series

number correspond to the percent of chlorine. Reitman Report at 15, n. 8; Matson Report

at 4. For example, Aroclor 1254 contains 54% chlorine by weight. Reitman Report at

15, n. 8; Matson Report at 4.

4. The lower-chlorinated commercial mixtures are clear, viscous liquids. The more highly

chlorinated mixtures are more viscous. Matson Report at 4. For example, Aroclor 1242
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is a “mobile liquid” and Aroclor 1260 is a “sticky resin.” See ITF Report at 10. Although

the physical and chemical properties vary widely across the class, PCBs have low water

solubility and low vapor pressures. Reitman Report at 15 & 16. They are soluble in most

organic solvents, oils, and fats. PCBs are stable compounds and do not degrade easily.

Id.

5. Aside from Monsanto, PCBs were also manufactured in the United States by several

other entities, including Geneva Industries. Geneva Industries manufactured PCBs in the

United States from 1971-1973. Geneva Industries is estimated to have produced 454 tons

of PCBs in the United States. Breivik at 183. PCBs have also been and continue to be

inadvertently manufactured through a number of chemical processes, including those

associated with the manufacture products as diverse as surfactants, fungicides, fuel

additives, PVC, solvents, lubricants, adhesives, coatings, paint pigments, flame retardants

used in plastics, paints, adhesives, sealants and caulks, and numerous consumer products

from toothpaste to antifreeze. See generally City of Spokane Wastewater Management

Department, “PCBs in Municipal Products, Revised”, July 21, 2015, attached as Exhibit

7; Hu, D., Hornbuckle, K.C., Inadvertent polychlorinated biphenyls in commercial paint

pigments, 44 ENVIRON. SCI. TECHNOL. 2822, 2825 (2010), attached as Exhibit 8.

6. PCB production in the United States began in response to the electrical industry’s need

for improved dielectric insulating fluids which would also provide increased fire

resistance when used in transformers and capacitors. See Reitman Report at 12 & 15;

Deposition of Robert G. Kaley, II, Ph.D. Volume II (hereinafter “Kaley (04/06/16)

Dep.”) at 568, April 6, 2016, excerpts attached as Exhibit 9. As the unique functional

characteristics of these materials became more fully understood additional uses were
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found. See Reitman Report at 12. Their non-flammability made them an excellent

choice in high pressure hydraulic applications associated with high risk of fire such as die

casting and steel production. See Matson Report at 5. Their thermal stability and non-

flammability were valuable in heat transfer systems. See Kaley (04/06/16) Dep. at 567-

68. Their non-flammability, thermal stability and viscosity characteristics made their use

desirable in hot melt adhesives and other plasticizer applications. Erickson,

“Applications of polychlorinated biphenyls”, 18 ENVIRON SCI POLLUT RES. 135, 147

(2011), attached as Exhibit 10; see Kaley (04/06/16) Dep. at 571-72. PCBs therefore

evolved as unique class of chemicals which met important needs for both industry and

society. See Matson Report at 5; Kaley (04/06/16) Dep. at 567-69, 571-72. In many

instances fire and building codes required PCBs for the protection of life and property.

Kaley (04/06/16) Dep. at 569; Deposition of Jack Vincent Matson (hereinafter “Matson

Dep.”) at 148-49, September 9, 2016, excerpts attached as Exhibit 11.

7. In 1970, in response to growing information regarding PCB’s environmental presence,

Monsanto began to voluntarily phase out the sale of PCBs for various applications.

Letter from Monsanto Company to Customer (February 27, 1970), attached as Exhibit

12. Sales of PCBs for use as plasticizers were phased out as of August 1970. Letter from

Monsanto Company to Customer (June 1, 1970), attached as Exhibit 13. By 1972,

Monsanto had ceased the manufacture and sale of PCBs for all uses other than as a

dielectric fluid for use in enclosed electrical equipment. See Kaley (04/06/16) Dep. at

644-45. Monsanto’s voluntary restrictions on sales resulted in a 64 percent reduction in

sales from 1970 to 1972. See ITF Report at 5-10.
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8. Monsanto voluntarily ended the manufacture and sale of PCBs for all uses in 1977 when

members of the electrical industry identified alternative dielectric fluids. Kaley

(04/06/16) Dep. at 644-45. Before that time, the termination of sales for dielectric uses

would have resulted in severe economic and social dislocation. Kaley (04/06/16) Dep. at

640-41. In 1971, an Interdepartmental Task Force made up of eight federal agencies and

sub-agencies was convened to study the needs for PCBs. ITF Report at 1. In a report

issued the following year, the Interdepartmental Task Force concluded that the continued

use of PCBs for transformers and capacitors was considered “necessary because of the

significantly increased risk of fire and explosion and the disruption of electrical service

which would result from ban on PCB use.” ITF Report at 4.

9. At no time in its corporate history did Monsanto manufacture, formulate, sell, or market

caulks or paints. Kaley (04/06/16) Dep. at 575. Rather, it sold a number of chemical

additives, called plasticizers, for these products. Reitman Report at 15; Matson Report at

7. A plasticizer is a raw material used as part of various industrial mixtures. Reitman

Report at 15 & 23; Matson Report at 6-7. Monsanto manufactured dozens of different

plasticizers for use by industry. Reitman Report at 12-13; Matson Report at 7.

10. Caulk compositions were determined by formulators, and typically included multiple

interacting components, including the base resin, one or more fillers, one or more

plasticizers, and other additives. Kaley (04/06/16) Dep. at 575-76; Reitman Report at 21-

23; Matson Dep. at 335-37. The specific composition, including the chemical types and

relative amounts of the components, affects physical and chemical properties of the

caulk, including durability and lifetime of the caulk. Reitman Report at 20, 24-25.
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11. Product formulators like Product Research & Chemical Corporation (“PRC”) selected

PCB plasticizers for use in caulks because of a unique and desirable combination of

properties, including low volatility. Matson Dep. at 308-09; Reitman Report at 18-19;

Kaley (04/06/16) Dep. at 576. PCBs rendered caulk formulations longer lasting, more

flexible and durable. Reitman Report at 15 & 18; Kaley (04/06/16) Dep. at 571-72. PCBs

also provided chemical, UV, and biological resistance to caulk formulations. Reitman

Report at 15.

12. In 1970, when Monsanto withdrew PCB plasticizers from the market, there was no one-

to-one replacement, such that products made with PCBs had to be discontinued or

reformulated to have different properties and characteristics. Reitman Report at 8, 16,

40; Kaley (04/06/16) Dep. at 523-24.

II. THE PCB CUSTOMERS (“FORMULATORS”) AND THE SUPPLY CHAIN

13. Pharmacia shipped its raw PCBs in 55 gallon drums (or railroad cars or tank trucks) to

distributors and product manufacturers (or “formulators”), like PRC. Kaley (04/05/16)

Dep. at 72. Formulators were often sophisticated companies with dedicated research

staffs and chemists. Kaley (04/06/16) Dep. 573-74; see Kaley (04/05/16) Dep. at 196-

97; Reitman Report at 17; Matson Dep. at 156.

14. Caulk formulations were proprietary to their manufacture. Matson Dep. at 58-60;

Reitman Report at 23; Kaley (04/05/16) Dep. at 53-54. Formulators included the PCBs

as one component within a proprietary formula for products such as caulk and sealants.

Matson Dep. at 58-60. Formulators, not Pharmacia, made decisions as to which
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chemicals – including plasticizers – it would include in their formulae. Matson Dep. at

156; Kaley (04/06/16) Dep. at 575-76; see Reitman Report at 22-23.

15. At all times relevant to this matter, including the time when PRC selected PCBs for use

as a plasticizer in its caulk formulations, formulators knew that all plasticizers including

PCBs could volatilize from the consumer product. Matson Dep. at 308-09, 318;

Videotaped Deposition of Franklin L. Dorman, Ph.D. (hereinafter “Dorman Dep.”) at 98-

100, Sept. 8, 2016, excerpts attached as Exhibit 14; see also Matson Report at 15-16.

16. The rate at which PCBs volatilize from a formulation like caulk depends on a large

number of factors, including the selection and quantities of other chemicals in the

formula and the end use conditions where it was used. (e.g., the thickness with which the

caulk is applied, the surface area of its application, and the temperature, air circulation,

and humidity where applied). Matson Dep. at 188, 326-28; Matson Report at 11;

Reitman Report at 18-23, 39; Kaley (04/06/16) Dep. at 583-84; Dorman Dep. at 89-92.

17. Neither the formulation nor the end use conditions could be defined or controlled by

Pharmacia. See Matson Dep. at 326-28; Reitman Report at 18-23. Therefore, even if

Pharmacia knew the specifics of the caulk application including the temperature,

humidity, and other conditions of the space in which it is applied, Pharmacia could not

predict the rate of volatilization of PCBs from caulk. Reitman Report at 7, 14, 20, 23 &

39; see Matson Report at 11; Kaley (04/05/16) Dep. at 106-07.

18. The formulators’ customers then resold the PCB-containing products to other

manufacturers who incorporated them into another product, or to distributors, who might

sell the products to general contractors, who sold the caulk to contractors, builders, and
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architects, and who then resold the caulk to subcontractors who ultimately included the

product into a building. Kaley (04/05/16) Dep. at 54, 60-61, 196-99; Products Research

& Chemical Corporation, Annual Report (1968), attached as Exhibit 15.

19. Caulk manufacturers, such as PRC, employed large staffs of scientists who determined

the specific formulas used in their products. See Matson Dep. at 28, 154, 156, 318-19;

Products Research & Chemical Corporation, Annual Report (1968).

20. Plaintiff in this case designated two expert witnesses to testify regarding the adequacy of

warnings issued by Monsanto to its customers: Sugarman and Matson. Plaintiff

withdrew Sugarman as an expert following his deposition. See Pl.’s Resp. Defs.’ Mot.

Exclude the Expert Testimony of Robert C. Sugarman (Doc. 192). Plaintiff has

disavowed the use of Matson to testify or opine that caulk manufacturers “would not have

chosen to use PCBs as plasticizers if they had [] additional information [regarding

volatility].” Pl.’s Mem. Opp. to Defs.’ Mot. Exclude the Expert Testimony of Jack V.

Matson, Ph.D., PE (Doc. 185) at 15.

21. Dr. Jack Matson, Westport’s designated expert on Pharmacia’s knowledge and conduct

from the 1930s through the 1970s,1 testified:

Q. Doctor, it has been common knowledge in science and industry for most of the
20th century, correct, that plasticizers used in plastics will volatilize? Correct?

A. To some degree they all do, yes.

Q. And certainly the PRCs and Thiokols of the world were aware of that. Correct? …

THE WITNESS: I assume that they were.

Matson Dep. at 318:19-319:4.

1 Pl.’s Mem. Opp. to Defs.’ Mot. Exclude the Expert Testimony of Jack V. Matson, Ph.D., PE (Doc. 185) at 1.
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Q. Sir, are you aware of any manufacturer in the 1950s who would have not used
Aroclor 1254 as a plasticizer had they been made aware of SRI's extrapolation as
opposed to the data presented in Monsanto's technical bulletins [on PCB vapor
pressure]? …

THE WITNESS: I think that's an unanswerable question….

* * *

Q. You just don't know though, do you? …

THE WITNESS: Well, we can't reconstruct what was in the minds of plasticizer
purchasers back in 1950s.

Matson Dep. at 310:13-311:14.

III. MONSANTO’S WARNINGS

22. Beginning in the 1930s, Monsanto commissioned hundreds of toxicological tests of PCBs

from leading institutions such as the Harvard School of Public Health and the Kettering

Institute of the University of Cincinnati. Expert Witness Statement for James C. Lamb

IV, Ph.D., DABT, ATS (hereinafter “Lamb Report”) at 7-10, attached as Exhibit 16.

Those tests disclosed that PCBs, like all industrial chemicals, were capable of causing

systemic toxicity at high does, but could be safely manufactured, and, if recommended

precautions are followed, can be used safely. See Video deposition of James R. Olson,

PhD. (hereinafter “Olson Dep.”) at 137, 155, 182-83, 225, 228-29, August 24, 2016,

excerpts attached as Exhibit 17.

23. At all times relevant to this case, Pharmacia supplied Aroclor product bulletins and

warning labels to each of its customers. Kaley (04/05/16) Dep. at 85-87, 90-91. These

bulletins contained then-known toxicological information regarding exposures to PCBs

and information on their safe handling. See e.g. October 11, 1937 Warning, MONS
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046543, attached as Exhibit 18. These bulletins also provided physical and chemical

characteristics for the Aroclors. Kaley (04/05/16) Dep. at 85-87. Pharmacia also issued

warnings on its labeling for barrels and tank cars. Kaley (04/05/16) Dep. at 88-89, 102.

24. In 1937, Pharmacia warned its customers: “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.” October 11, 1937 Warning. This warning

was repeated in a 1943 application data bulletin, in which Pharmacia warned:

“Experimental work on animals shows that prolonged exposure to Aroclor vapors

evolved at high temperatures or by repeated oral ingestion will lead to systemic toxic

effects.” Monsanto Chemical Company, “The Aroclors: Physical Properties and

Suggested Applications”, No. P-115, April, 1943, attached as Exhibit 19. In a 1955

technical bulletin, Pharmacia provided the following warning: “The vapors emitted by

Aroclor 1248 heated to elevated temperatures are injurious to the liver on prolonged

exposure and should not be breathed.” Monsanto Chemicals Plastics, “An Indirect

Aroclor Heater for Unit Chemical Operators”, Monsanto Technical Bulletin No. O-130,

at 4, October, 1955, attached as Exhibit 20. In a 1966 technical bulletin, Pharmacia

warned: “If these precautions are neglected acne may develop and excessive exposure

may cause liver damage.” Monsanto, “Aroclor for Capacitors” at 23, 1966, attached as

Exhibit 21.

25. Dr. Robert Sugarman, Westport’s withdrawn warnings expert, agreed that Pharmacia

warned its customers about breathing volatilized PCBs:
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Q. Would you agree that Monsanto warned its customers about the dangers of
breathing PCBs that had volatilized in the technical bulletins that it
provided to its customers as set forth on page 7 of your report? …

THE WITNESS: That is correct. This is taken from a technical bulletin, and it
does talk about the exposure varying with volatility and the hazard of that
toxic exposure.

Video deposition of Robert Sugarman, PhD, PE at 142:10-20, August 25, 2016,

excerpts attached as Exhibit 22.

26. In early 1970, Pharmacia issued warning letters to all of its known customers and

distributors alerting them to the developing information regarding the environmental

presence of PCBs. Letter from Monsanto Company to Customer (February 27, 1970).

Monsanto encouraged its customers to provide similar information to the customers of

their customers. Id.

27. In March of 1970, Pharmacia reissued its Aroclor technical bulletins, including Technical

Bulletin o/PL-306A entitled, Aroclor Plasticizers. Attached as Exhibit 23. In that

Bulletin, Monsanto included the following Environmental Hazard warning:
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28. There are no scientific studies, either during the period of Pharmacia’s manufacture of

PCBs or today, that purport to demonstrate that PCBs in indoor air and surfaces from

PCB-containing building products cause adverse health effects. Olson Dep. at 54-55,

104-05, 245; Deposition of Robert F. Herrick (hereinafter “Herrick Dep.”) at 151 & 152,

August 18, 2016, excerpts attached as Exhibit 24; Matson Dep. at 122, 201, 332.

29. There are no scientific studies, either during the period of Pharmacia’s manufacture of

PCBs or today, that purport to demonstrate that the levels of PCBs found at Westport

Middle School cause human disease. Herrick Dep. at 151 & 152; Olson Dep. at 54-55,

104-05, 245; Matson Dep. at 122, 201, 332.

30. Dr. Jack Matson, Westport’s designated state of the art expert,2 testified:

Q. Can you name a scientific article that documented injury to human beings
due to exposure to environmental levels of PCBs prior to 1970? Yes or
no?

A. No, because the science wasn’t there yet.

Matson Dep. at 122:16-21.

Q. Are you aware of any scientific studies that purport to demonstrate that
PCBs volatilizing from building products cause adverse health effects?

* * *

A. I’m not aware one way or the other.

Matson Dep. at 201:25-202:8.

31. Robert F. Herrick, Westport’s designated industrial hygiene expert,3 testified:

2 Pl.’s Mem. Opp. to Defs.’ Mot. Exclude the Expert Testimony of Jack V. Matson, Ph.D., PE (Doc. 185) at 1.
3 Plaintiffs’ Mem. Opp. to Defs.’ Mot. Exclude the Expert Opinions of Robert Herrick (Doc. 186) at 1.
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Q. Did you cite any papers that purport to demonstrate that PCBs found in
buildings causes health problems?

A. I didn't cite any. That's partly because there really haven't – those studies
haven't been done.

Herrick Dep. at 151:24-152:5.

Q. Are you aware of any studies that would verify a hypothesis that the PCB
levels found in the Westport Middle School caused health problems? …

A. To my knowledge, those studies have never been done.

Herrick Dep. at 152:6-13.

32. Dr. James R. Olson, Westport’s designated toxicologist,4 testified:

Q. Do you -- were you made aware of the congener-specific analyses done in the air
in the Westport building?

A. No. I don't have that information.

* * *

Q. And without that information, you can't make any scientific statements as to
whether anyone at the Westport school was at an increased risk because of
exposure to those congeners that you discuss in your report, correct?

A. Again, I don't have the data from Westport, so I cannot specifically talk about
Westport with regard to the -- the data that you're asking about.

Olson Dep. at 104:15-105:13.

Q. …That is to say that had Monsanto conducted or -- or commissioned to conduct –
to conduct studies of ambient dosage levels, you're not saying they would have
found anything.

A. Correct.

Olson Dep. at 245:6-10.

33. At all times relevant to this case, there was no legal requirement, government or industry

standard, or recommendation from any source that required long-term toxicology tests of

4 Pl.’s Mem. Opp. to Defs.’ Mot. Exclude the Expert Opinions of James R. Olson, Ph.D. (Doc. 184) at 1.
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chronic low-level exposures to PCBs prior to its sale. Olson Dep. at 121-22, 143, 229-31,

234-35.

34. All substances, including industrial chemicals, are systemically toxic at some dose, but

simply because a product is capable of causing systemic toxicity does not mean that the

product should be removed from the market. Olson Dep. at 55-56, 135, 225, 228.

35. Dr. Olson, Westport’s toxicologist, admitted that could not testify to whether PCBs

caused any adverse human condition:

Q. …You're assessing the literature in this case, are you not? That's one of
your jobs?

A. Yes.

Q. And -- and in assessing that literature, do you rely upon the -- the so-called
Hill criteria?

A. In this case, I'm look -- I -- I was not asked to look at causation.

Olson Dep. at 48:4-11.

Q. Now, sir, I think you've agreed with me earlier that associations can be
causal and noncausal, right?

A. Again, the term -- I -- I -- I guess what I'd like to clarify is as a
toxicologist, I do not address the issues of causation in -- in what I do for a
living, and that is as a professor of pharmacology and toxicology. I -- I just
-- I don't --

Q. Fair enough, and you're not --

A. -- talk about causation.

Q. And I just want to be clear that you're not going to be doing it in this case,
right?

A. Correct.

Olson Dep. at 50:6-19.
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36. During the period of Pharmacia’s manufacture of PCBs from the 1930s to the 1960s, the

available analytical methods that might be used to detect PCBs in the environment: (1)

measured chlorine and could not distinguish chlorine molecules originating from PCBs as

opposed to numerous other substances found in the environment that contain chlorine

(Dorman Dep. 28-29, 46-47); or (2) could not measure PCBs at the minute air levels

found at the Westport Middle School absent modifications that have not been established

to be technologically feasible (Dorman Dep. at 79, 83-85, 87-88); or (3) involved

techniques that were not demonstrated to be able to measure substances with vapor

pressures as low as PCBs during the relevant time period (Dorman Dep. at 137, 146).

The first scientific test investigating PCB volatilization from caulk did not occur until the

2000s. Matson Dep. at 188.

37. In the 1940s, 50s, 60s and 70s, there was no requirement for a manufacturer of a

component part, such as Pharmacia, to test the volatilization of PCBs from a consumer

end product that it did not manufacture. See Expert Report of Christine T. Wood, Ph.D.,

June 30, 2016, at 11-14, attached as Exhibit 25.

IV. WMS BACKGROUND

38. In 1969, the Town of Westport (“Westport”) constructed the Westport Middle School

(“WMS”). The use of caulks and sealants were specified for use in the construction. See

Drummey Rosane Anderson (hereinafter “WMS Specifications”), “Specification for

Westport Middle School” at Section 7A, December 11, 1968, excerpts attached as

Exhibit 26.
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39. In the course of the construction of WMS, contractors hired by the Town of Westport

used caulks manufactured by PRC. Matson Report at 7; Letter from William Davin,

National Waterproofing Co., to Westcott Construction Corporation (Mar. 24, 1969),

attached as Exhibit 27; Letter from William J. Shiels, President, National Waterproofing

Co., to Westcott Construction Corporation (May 9, 1969), attached as Exhibit 28; PRC

Rubber Calk [sic] 5000 Sealant SpecData Sheet, attached as Exhibit 29; Rule 30(b)(6)

Deposition of CGKV, Designee Jason Knutson (hereinafter “Knutson Dep.”) at 213-17,

August 18, 2016, excerpts attached as Exhibit 30. Certain caulks manufactured by PRC

contained functional concentrations of PCBs. Deposition of Maureen T.F. Reitman, ScD

(hereinafter “Reitman Dep.”) at 247, September 23, 2016, attached as Exhibit 31; see

Reitman Report at 26-27, 34-35.

40. The WMS opened on September 14, 1970. Town of Westport, Annual Reports (Dec. 31,

1970), excerpts attached as Exhibit 32.

41. On September 2009, the EPA issued a pamphlet titled, “Preventing Exposure to PCBs in

Caulking Material”, which informed schools that “[c]aulk containing high levels of PCBs

(polychlorinated biphenyls) has been found in many schools and other buildings built or

remodeled before 1978.” EPA OFFICE OF POLLUTION PREVENTION AND TOXICS,

PREVENTING EXPOSURE TO PCBS IN CAULKING MATERIAL, EPA-747-F-09-005,

September 2009, attached as Exhibit 33. Concurrently, the EPA issued a press release

titled “Public Health Levels for PCBs in Indoor School Air”, in which the EPA published

its “calculated prudent public health levels” for PCBs in indoor air. Press Release, Public

Health Levels for PCBs in Indoor School Air (September 25, 2009), attached as Exhibit

34. The EPA has explained that its PCB guidance levels “are not meant to be interpreted
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or applied as a ‘bright line’ or ‘not-to-exceed’ criteria.” EPA, “PCBs in Building

Materials – Questions and Answers” (July 28, 2015), attached as Exhibit 35. The EPA

further stated that “[i]solated or infrequent indoor air PCB measurements that exceed the

exposure levels would not signal unsafe exposure to PCBs”, but measurements above

these levels may trigger the need for further investigation. Id.

42. In December 2009, the Massachusetts Department of Public Health (“DPH”) issued a

booklet titled, “An Information Booklet Addressing PCB-Containing Materials in the

Indoor Environment of Schools and Other Public Buildings”, whose purpose was to

“provide assistance to school and public building officials and the general public in

assessing potential health concerns associated with polychlorinated biphenyl (PCB)

compounds in building materials used in Massachusetts and elsewhere.” P. 2, attached as

Exhibit 36. The DPH advised schools, “Caulking that is intact should not be disturbed.

If caulking is deteriorating or damaged, conducting air and surface wipe testing in close

proximity to the deteriorating caulking will help to determine if indoor air levels of PCBs

are a concern as well as determining the need for more aggressive cleaning.” Id. at 5.

43. Prior to 2011, the WMS’s original building materials, including those that might

potentially contain PCBs, remained largely in place. . Deposition of Michael Duarte

(hereinafter “Duarte Dep.”) at 108, April 21, 2016, excerpts attached as Exhibit 37.

Despite numerous state and federal publications recommending school maintenance

personnel to building materials, including caulk, that could potentially contain PCBs in

their buildings, there was no inspection of the caulking to determine whether it was

beyond its useful life or whether it contained PCBs. Duarte Dep. at 105.
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44. In 2010, Westport applied to and was accepted into the Massachusetts State Building

Authority’s Green Repair Program, which offered Massachusetts schools the opportunity

to repair or replace windows and roofs. See generally Letter from Katherine Craven,

Executive Director, Massachusetts School Building Authority, to Steve Ouellette, Chair,

Westport Board of Selectmen (November 17, 2010), attached as Exhibit 38. As part of

the Green Repair Program, Westport was required to select an MSBA-approved architect

to assist with the project. Email from Michael McGurl, Project Assistant, Keville

Enterprises, Inc. to Carlos Colley, Superintendent, Westport Community Schools

(December 10, 2010), attached as Exhibit 39.

45. On April 6, 2011, Westport met with CGKV Architects, Inc., an MSBA-approved

architect, to discuss the Green Repair Project at WMS, among other schools.

Presentation, CGKV, Presentation to Westport, MA MSBA Green Repair Program at 37

(April 6, 2011), attached as Exhibit 40. In response to Westport’s question, “What is

your experience with hazardous materials in roof & window replacement projects?”,

CGKV answered: “We have worked with Fuss & O’Neill / EnviroScience for many years

on several projects with hazardous materials. It is common to find asbestos in sealants

for windows and roofs and lead paint at windows, but we must also be sure to test for

PCBs.” Id. at 37 (emphasis added). CGKV explained to Westport that PCBs were likely

within the building products at WMS. Knutson Dep. at 54-56; Duarte Dep. at 153-56.

According to maintenance supervisor Duarte, Westport was aware of the relationship

between its window project and the presence of hazardous materials prior to April 6, 201.

Duarte Dep. at 156.
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46. After further discussions between Westport, CGKV and Pinck & Co. (the MSBA-

approved Owner’s Project Manager), Westport decided voluntarily to test for PCBs.

Knutson Dep. at 76-77. In response, Pinck prepared a Feasibility Cost Estimate that

included an estimate for the removal of PCBs from the window caulk and glazing.

Knutson Dep. at 70; Pinck & Co., “Feasibility Cost Estimate”, May 4, 2011, attached as

Exhibit 41.

47. Fuss & O’Neill, the hazardous materials consultant, submitted a proposal “to conduct a

hazardous building materials inspection and sampling to facilitate the proposed Green

Repairs project work necessary” at the Westport Middle School. Letter from Robert L.

May, Jr., Vice President, Fuss & O’Neill EnviroScience, LLC, to Jason Knutson,

Principal, CGKV Architects, Inc. (May 6, 2011), attached as Exhibit 42; Knutson Dep. at

39. In its proposal, Fuss & O’Neill explained, “Sampling for PCB’s in the above

matrices [windows and doors] is presently not mandated by the U.S. Environmental

Protection Agency (EPA)…” Id.

48. After testing on May 11, 2011 found PCBs in window glazing, exterior window caulking

and interior door caulking of the Westport Middle School, Westport began a multi-

million dollar PCB remediation project to remove all PCB source material from the

school. Fuss & O’Neill, “Limited Hazardous Building Materials Inspection”, May 25,

2011, attached as Exhibit 43; see generally Fuss & O’Neill, Polychlorinated Biphenyls

(PCBs) Source Removal Project Report and Management Plan, April 1, 2013, attached as

Exhibit 44.

49. Westport filed the present suit on May 7, 2014. Compl. (Doc. 1).
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V. WESTPORT’S VOLUNTARY PCB REMEDIATION

50. The Toxic Substances Control Act and the regulations promulgated thereunder by the

EPA are the sole source of authority on what is required in a PCB remediation project.

See Videotaped Deposition of Robert L. May, Jr. (hereinafter “May (09/07/16) Dep.”) at

115, September 7, 2016, excerpts attached as Exhibit 45.

51. The regulations do not require building owners to test for PCBs. Rule 30(b)(6)

Deposition of Fuss & O’Neill, Robert L. May Jr., Designee (hereinafter “May Dep.”) at

199-200, April 25, 2016, excerpts attached as Exhibit 46; John Woodyard, PE, Expert

Report (hereinafter “Woodyard Report”) at 5, attached as Exhibit 47.

52. The regulations do not require building owners to remove PCB-containing building

products once they are discovered. Videotaped Deposition of Ross Hartman (hereinafter

“Hartman (09/08/16) Dep.”) at 238, September 8, 2016, excerpts attached as Exhibit 48;

May (09/07/16) Dep. at 201, 211, 214; Woodyard Report at 5-6.

53. Finally, the regulations do not require building owners to notify the EPA, conduct air

testing, locate source materials, or to monitor PCBs air levels. May (09/07/16) Dep. at

175-78, 180, 200-01; Woodyard Report at 5.

54. While Westport’s consultants contend that they relied on EPA guidance documents and

advice to direct its PCB remediation (May (09/07/16) Dep. at 147-48), Robert May,

Westport’s remediation expert, concedes that those EPA guidelines and advice are not

regulations, do not have the force of law, and cannot establish regulatory requirements

for PCB remediation. May (09/07/16) Dep. at 117, 118, 147-48, 212, 215, 260-61. Thus,
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the PCB remediation undertaken by WMS was purely voluntary. May (09/07/16) Dep. at

117, 118.

55. May explicitly admitted that Westport acted voluntarily:

Q. It’s true, isn’t it, sir, that these EPA guidance documents are not
regulations, correct?

A. No, they are not.

Q. Following guidance and recommendations made by the EPA that
goes beyond the TSCA regulations set forth in 40 C.F.R. 761 is
voluntary, correct?

A. It is.

May (09/07/16) Dep. at 117:7-20.

Q. …If someone complies with the authoritative regulations and chooses to
not follow EPA guidance, the EPA has no basis for enforcement actions,
correct?

A. Correct.

Q. Guidance documents are just that, guidance, correct?

A. Correct.

May (09/07/16) Dep. at 118:14-21.

56. The EPA has not taken any enforcement actions against a town or school system for

PCB-containing building products in its schools. Hartman (09/08/16) Dep. at 246;

Woodyard Report at 39.
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  1           UNITED STATES DISTRICT COURT

            DISTRICT OF MASSACHUSETTS
  2

   TOWN OF WESTPORT and   )
  3    WESTPORT COMMUNITY     )

   SCHOOLS,               )
  4                           )

             Plaintiffs,  )
  5                           )

   v.                     )  Civil Action No.
  6                           )  1:14-cv-12041

   MONSANTO COMPANY,      )
  7    SOLUTIA INC., and      )

   PHARMACIA              )
  8    CORPORATION,           )

                          )
  9              Defendants.  )
 10              TUESDAY, APRIL 5, 2016

                      – – –
 11

 12             Videotaped deposition of Robert G.
 13   Kaley, II, Ph.D., held at the offices of HUSCH
 14   BLACKWELL, L.L.C., 190 Carondelet Plaza,
 15   Suite 600, St. Louis, Missouri, commencing at
 16   9:05 a.m., on the above date, before Carrie
 17   A. Campbell, Registered Merit Reporter,
 18   Certified Realtime Reporter, Illinois,
 19   California & Texas Certified Shorthand
 20   Reporter, and Missouri Certified Court
 21   Reporter.
 22                      – – –

            GOLKOW TECHNOLOGIES, INC.
 23        877.370.3377 ph | 917.591.5672 fax

                 deps@golkow.com
 24
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  1   1935.

  2                And then Monsanto also built a

  3   plant in Sauget, Illinois, in 1936.

  4         Q.     Tell us, what is a plasticizer.

  5         A.     What is a plasticizer?

  6                My understanding is that a

  7   plasticizer is essentially a solvent for a

  8   plastics.  Most plastics are hard, brittle

  9   materials, and a plasticizer, as well other

 10   modifiers, are added to that material to give

 11   it desired properties.

 12         Q.     And what type of products might

 13   plasticizers be utilized in?

 14         A.     I mean, they're basically

 15   probably utilized in every plastic material

 16   that's manufactured.

 17         Q.     And also in paints?

 18         A.     There would be plasticizers or

 19   could be plasticizers in paint.

 20         Q.     And sealants?

 21         A.     Yes.

 22         Q.     And adhesives?

 23         A.     Yes.

 24         Q.     And caulking?
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  1   exterior applications because that's where

  2   the PCB properties would be most useful.

  3                But it could be, you know -- I

  4   mean, I understand that it was used between

  5   building panels in construction.  It may have

  6   been used for window glazings.  Those kinds

  7   of applications.

  8         Q.     And unlike with paint, caulking

  9   utilizing PCB plasticizers were sometimes

 10   used indoors around windows; is that true?

 11         A.     My understanding is that they

 12   have been.  I don't know the extent of that

 13   use.  I think, again, they were primarily

 14   used externally, but I'm certainly aware of

 15   indoor caulks that have had PCBs measured in

 16   them.

 17         Q.     And what kind of buildings are

 18   we talking about, office buildings?

 19         A.     That's primarily office

 20   buildings and there are some literature

 21   reports on schools.

 22         Q.     When utilizing plasticizers

 23   with caulk, do you know or do you have a

 24   basis to know how the plasticizer gets added
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  1   to the caulk, in terms of is it the caulk

  2   manufacturer that adds it or the applicator?

  3                Do you have any understanding

  4   of how that works?

  5         A.     My understanding is that would

  6   be the formulator of the caulk itself.

  7         Q.     So they would purchase the

  8   PCB-containing plasticizer, incorporate it

  9   into a caulk product, and then sell that

 10   product to whatever entity might utilize it?

 11         A.     That's my understanding, yes.

 12         Q.     And what are you basing that

 13   understanding on?

 14         A.     Just basic understanding, I

 15   guess.  I don't really know that I have any

 16   specific reference.  That's just my

 17   understanding.

 18                I know Monsanto was selling

 19   PCBs as plasticizers to various

 20   manufacturers.  I mean, they weren't selling

 21   caulk.  So to the extent that the PCBs did

 22   end up in some caulk products, that would be

 23   my understanding.

 24         Q.     Have you ever heard of a
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  1   situation where a caulk is applied at a

  2   building where the caulk product and the PCB

  3   product were mixed at the site?

  4                Have you ever heard of that

  5   before?

  6         A.     I've heard that allegation.  I

  7   frankly can't conceive of that being true,

  8   but I've heard that, yes.

  9         Q.     But you've heard that, but in

 10   your understanding, that's not accurate?

 11         A.     I don't know whether it's

 12   accurate or not.  In my understanding, it

 13   just doesn't make much sense chemically.

 14         Q.     Can you tell us, what is a PCB?

 15         A.     What is a PCB?

 16         Q.     The layman's term.  I'm just

 17   trying to lay a foundation.  I don't need a

 18   very big scientific, just give us a little

 19   blurb.

 20                What is PCB?

 21         A.     Well, PCB is a chemical based

 22   on what's called a biphenyl backbone, which

 23   is essentially two benzene rings hooked

 24   together -- I mean, it's getting very
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  1   technical very quickly -- and then to that

  2   biphenyl backbone, various amounts of

  3   chlorine are added to give a product called

  4   polychlorinated biphenyls.

  5         Q.     And Monsanto sold many

  6   different types of plasticizers, yes?

  7         A.     Yes.  Definitely, yes.

  8         Q.     Approximately 80 at least at

  9   one point?

 10         A.     Yes, 80 to 100 I believe is a

 11   reasonable number.

 12         Q.     And some of Monsanto's

 13   plasticizers contained PCBs?

 14         A.     Some of them did, yes.

 15         Q.     And some of them did not?

 16         A.     That is correct.

 17         Q.     Monsanto had a trademark for

 18   some of their plasticizers that they called

 19   Aroclor, correct?

 20         A.     Well, the Aroclor trademark was

 21   for their PCB products, but they also sold

 22   plasticizers under the Aroclor trademark.  So

 23   not all Aroclor products were plasticizers.

 24         Q.     Okay.  Let me try to break it
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  1         A.     That is correct.

  2         Q.     Do you know which ones had

  3   PCBs?

  4         A.     Not specifically.  There were

  5   dozens of them with numbers.  I don't really

  6   know for sure which ones.

  7         Q.     I want to make sure I have a

  8   understanding of the different players

  9   involved in the sale, marketing, promotion

 10   and warnings of plasticizers.

 11                Who were the types of customers

 12   of Monsanto's with respect to plasticizers?

 13         A.     Well, without sounding like a

 14   smart aleck, I guess, people that were making

 15   plastic products.  I don't know how else to

 16   answer that.

 17         Q.     Okay.  So some of Monsanto's

 18   customers were the companies that

 19   manufactured the end product into which the

 20   PCB-containing plasticizer was utilized?

 21         A.     Certainly some.  And then

 22   others were probably manufacturing products

 23   containing PCBs that were then sold to other

 24   companies manufacturing other products.  I
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  1   don't know specifically the chain.  But that

  2   would be correct, yes.

  3         Q.     And Monsanto also sold

  4   PCB-containing plasticizers to distributors,

  5   correct?

  6         A.     That is correct.

  7         Q.     And then those distributors

  8   would then sell the product directly to

  9   entities that might utilize it in end

 10   products?

 11         A.     That's my understanding, yes.

 12         Q.     Any other types of customers

 13   that wouldn't fall into either a direct user,

 14   direct manufacture utilizing it or a

 15   distributor?

 16         A.     Not that I know of.

 17         Q.     Okay.  In reviewing the

 18   documents, there appeared to be to me several

 19   instances of research product -- research

 20   being done on potential PCB-containing

 21   plasticizer usage.

 22                Was there a group that solely

 23   did that type of research at Monsanto?

 24         A.     Well --
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  1         Q.     And they made -- they made

  2   recommendations to what entity that made the

  3   final decision?

  4         A.     Well, the final decision would

  5   have been at the corporate management

  6   committee level or something like that.

  7         Q.     Physically how were

  8   PCB-containing plasticizers sold?

  9                What types of containers?

 10         A.     Certainly probably everything

 11   from research samples in small containers to

 12   5-gallon drums to 55-gallon drums, and --

 13   that would be the only ones I know for sure.

 14                It's conceivable they were sold

 15   in tank car, railroad tank car, lots or truck

 16   lots.

 17                My guess is largely 55-gallon

 18   drums for the major customers and major

 19   applications.

 20                MS. EVANGELISTI:  Okay.  We've

 21         been going an hour; so let's take a

 22         break.

 23                THE WITNESS:  That's fine.

 24                VIDEOGRAPHER:  The time is
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  1   not what the law was?

  2         A.     Okay.  My -- I believe that

  3   Monsanto felt that by warning their customers

  4   that were using PCBs that that -- that was

  5   what they needed to do, and that's what they

  6   did do.

  7         Q.     So let's -- I want to get an

  8   overview of the information provided to your

  9   customers about PCB-containing plasticizers

 10   so that we can put our arms around what

 11   information was, in fact, provided.

 12         A.     Okay.

 13         Q.     And I have read every

 14   deposition that I was able to get my hands on

 15   to try to educate myself on the facts; so I'm

 16   going to try to speed things up.

 17                So I understand that there were

 18   application bulletins that were provided,

 19   correct?

 20         A.     That's correct.

 21         Q.     Can you tell us what an

 22   application bulletin is?

 23         A.     Well, basically it was a

 24   bulletin describing a potential use of a
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  1   product that might be of interest to a

  2   potential customer.  Usually fairly focused

  3   rather than a broad, general, "We sell

  4   plasticizers, and you might want to use

  5   them."

  6         Q.     Was one of the purposes of the

  7   application bulletin to give potential

  8   customers suggestions and ideas on the

  9   various ways and products in which Monsanto's

 10   plasticizers could be utilized?

 11         A.     I think that's a fair

 12   characterization, yes.

 13         Q.     And then there were also

 14   technical bulletins.

 15                Can you tell us what those are?

 16         A.     Well, those are more general, I

 17   think, than an application bulletin.  They

 18   basically contain information that's of a

 19   broader nature and describing wider uses, but

 20   in less detail than something specific to an

 21   application.

 22                They would contain also

 23   technical information, physical property

 24   information, et cetera, about the products.
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  1         Q.     Going back, am I correct that

  2   the application bulletin was given to

  3   potential customers?

  4         A.     Oh, well, it was probably given

  5   to -- primarily given to salesmen to

  6   distribute as they saw appropriate.  So,

  7   yeah, I mean, probably potential customers.

  8   I mean, the ongoing customers would already

  9   know what their application was.

 10         Q.     And the technical bulletins,

 11   did they -- I'm trying to get a sense of, did

 12   every customer get an application bulletin?

 13         A.     I have no idea.  You know, I'm

 14   having a little trouble distinguishing

 15   product bulletin versus technical bulletin

 16   versus application bulletin.  I know there

 17   are specific application bulletins, I'm not

 18   sure if you're distinguishing between the

 19   product bulletins and technical bulletins.

 20                But would every customer get

 21   one?  Probably most, and they would

 22   probably -- some people that weren't

 23   customers would probably get them.

 24         Q.     And then you mentioned product
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  1   bulletin.

  2                Is that different than a

  3   technical bulletin?

  4         A.     Well, that's what I was saying.

  5   I don't know if you're making that

  6   distinguishment -- distinguishment, that's

  7   not a word -- distinction or not.

  8                There are a number of

  9   bulletins.  I would call them product

 10   bulletins.  If there's something called a

 11   technical bulletin, then, you know, I could

 12   look at it and see if there's a difference

 13   between what I'm talking about.  I would put

 14   them basically in the same category.

 15         Q.     And I have a number of copies

 16   of different bulletins, and I'm not going to

 17   mark all of them because there's a bunch.

 18   But I'm trying to get -- I'll later go

 19   through them and get a sense of the different

 20   types of documents.

 21         A.     Okay.  Well, that may clarify

 22   what you're asking me for both of us.

 23         Q.     And other ways of providing

 24   information would be product labels; is that
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  1   correct?

  2         A.     Well, yes.  Primarily, that

  3   would be mostly safe handling information for

  4   the customers, yes.

  5         Q.     And then, in reading through

  6   the depositions, I understand that if a

  7   customer, potential customer, had questions,

  8   they had an opportunity to reach out to

  9   Monsanto directly to get information; is that

 10   correct?

 11         A.     Certainly, that's correct.

 12         Q.     And in those instances, I

 13   understand that there was a directive that

 14   those questions would make their way to the

 15   medical department and Dr. Kelly's group; is

 16   that accurate?

 17         A.     Certainly not all questions

 18   would be directed to him.  If they were

 19   medical questions, they very likely could

 20   have been.  I don't know that they all --

 21   there was a requirement that there were.

 22   There might have been, I don't know.

 23                But certainly that would make

 24   sense that if there were a medical question,
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  1   it would be directed to Dr. Kelly or someone

  2   in his department, yes.

  3         Q.     In addition, in reviewing the

  4   documents and the depositions, I understand

  5   that there were letters sent directly to

  6   customers and distributors in 1970 providing

  7   certain information about environmental

  8   concerns, correct?

  9         A.     That's correct.

 10         Q.     Okay.  And in addition,

 11   Monsanto put out advertisements in magazines

 12   that might contain some information about

 13   their PCB-containing plasticizers?

 14         A.     With regard to environmental

 15   concerns or --

 16         Q.     No.

 17         A.     -- just in general?

 18         Q.     I started the discussion saying

 19   let's try to identify all information

 20   provided to customers or potential customers

 21   about PCB-containing plasticizers.

 22         A.     Yeah.

 23         Q.     In general.

 24         A.     Okay.
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  1         Q.     And we identified application

  2   bulletins are information provided, correct?

  3         A.     Yes.

  4         Q.     And technical bulletins?

  5         A.     Yes.

  6         Q.     And there are labels on the

  7   packages?

  8         A.     Yes.

  9         Q.     And sometimes people,

 10   customers, potential customers, reached out

 11   to Monsanto and received information back?

 12         A.     Right.

 13         Q.     And we identified specific

 14   letters that were sent out in the 1970s?

 15         A.     Right.

 16                And I was -- I was putting

 17   those two together.  If you're completely

 18   off, yes, Monsanto did place advertisements

 19   in various documents, certainly.

 20         Q.     Okay.  And they advertised --

 21   these are some that I read in the

 22   documents -- in American Paint Journal?

 23         A.     I believe that's correct.

 24         Q.     In Rubber Red Book?
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  1   languages; so they called it a multi-language

  2   label.

  3         Q.     Regarding these labels, just so

  4   we're clear, that label was affixed to the

  5   PCBs or the PCB-containing Aroclors that were

  6   sold to either distributors or to the

  7   customers that took that product and put it

  8   into manufacturing other product, correct?

  9                MR. GOUTMAN:  Objection.  I

 10         think you meant to say containers

 11         containing PCBs.

 12   QUESTIONS BY MS. EVANGELISTI:

 13         Q.     Let me start over again.

 14                The labels that we've been

 15   talking about now, they were affixed to

 16   containers that Monsanto -- the containers in

 17   which Monsanto sold PCBs, correct?

 18         A.     Yes.

 19         Q.     So those labels were given

 20   to -- with the products that they sold to

 21   distributors, correct?

 22         A.     Yeah.  I mean, the one that I

 23   mentioned says it was used on five-gallon

 24   cans, these particular labels, so, that's
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  1   end product which utilized Monsanto's

  2   PCB-containing plasticizers?

  3                MR. GOUTMAN:  As rephrased, the

  4         question calls for this witness to

  5         speculate as to legal prohibition,

  6         which this witness is not an expert

  7         in, nor has he been designated to

  8         testify to as a 30(b)(6) witness.

  9                You may answer.

 10                MS. EVANGELISTI:  I was only

 11         following up because the lack of

 12         foundation objection, so...

 13                THE WITNESS:  Well, I don't

 14         know -- frankly, I don't know what

 15         regulations or prohibitions or things

 16         govern warnings; so I don't know

 17         whether -- what kind of requirements

 18         they would have had or would not have

 19         had.

 20                As far as I know, there was no

 21         prohibition that they do such a thing,

 22         but I would say that Monsanto's

 23         understanding was that they were

 24         warning the people that they were
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  1         selling the products in its pure form,

  2         and that after that, they had no idea

  3         what the concentrations or physical

  4         properties of those products were; so

  5         they might not have even known how to

  6         warn, so...

  7   QUESTIONS BY MS. EVANGELISTI:

  8         Q.     So that's where it ended, with

  9   their own customer?

 10         A.     As far as I know, that's

 11   correct.

 12         Q.     Okay.

 13         A.     Well, again, with time frame,

 14   after -- after Monsanto was withdrawing from

 15   the market and putting the environmental

 16   label on, they told their distributors to

 17   tell their customers about the prohibitions

 18   or the recommendations for proper disposal

 19   and stuff.  So certainly with regard to that,

 20   there was a pass-through.

 21         Q.     So exactly.

 22                They could have made such a

 23   requirement and did so later?

 24                MR. GOUTMAN:  Objection.  Calls
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  1   they weren't needed for those uses?

  2         A.     That's basically correct, yes.

  3   I don't know that it was never used, but it

  4   was not one that was widely used in the

  5   electrical industry.

  6         Q.     Switching gears a little bit.

  7                I want to follow the process of

  8   plasticizers going into caulk and caulk going

  9   into a building.  So just bear with me.  I

 10   haven't asked a question yet.  There's the

 11   background.

 12         A.     Okay.

 13         Q.     Monsanto has sold its

 14   PCB-containing plasticizers to companies that

 15   make caulk, correct?

 16         A.     Or make components of caulk,

 17   yes.

 18         Q.     Educate me a little bit.

 19                When you say "components of

 20   caulk," how --

 21         A.     Well, again, I don't -- I don't

 22   know that -- once it leaves Monsanto, I don't

 23   really know the stepwise.  But certainly they

 24   sold to people who were blending them with
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  1   plastics, the base material, that could go

  2   into caulk, but it seems logical, if not for

  3   sure to me, that those people might not be

  4   making caulk.  They may be selling their

  5   plasticized caulk to a further manufacturer

  6   who had his own formula for making particular

  7   caulks for a particular application.

  8                Do I have documentation of

  9   that?  No.  But I believe that certainly

 10   happened.

 11         Q.     Okay.  So to companies that

 12   were involved in the manufacturing of caulk

 13   or caulk ingredients?

 14         A.     I would -- yeah, I'll agree

 15   with that, sure.

 16         Q.     And then, ultimately, a caulk

 17   product is created, in our hypothetical,

 18   contains PCB-containing plasticizers.

 19                Okay?

 20         A.     Okay.

 21         Q.     So that product is then

 22   presumably purchased by somebody who intends

 23   to utilize it in a building?

 24                MR. GOUTMAN:  Objection.
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  1         Hypothetical.  Assumes facts of

  2         record.  Vague and ambiguous.

  3   QUESTIONS BY MS. EVANGELISTI:

  4         Q.     I'm just trying to identify

  5   potential parties in the chain of the product

  6   making its way to a building.

  7         A.     Well, again, I'm kind of

  8   creating this in my own mind a little bit.

  9                But, yeah, I think basically

 10   that's true, that they would sell it maybe to

 11   a distributor, who would sell it to a

 12   building contractor, who would then market it

 13   as the acceptable caulk to somebody -- a

 14   contractor on a specific job.

 15                I mean, I don't know, but I

 16   could certainly conceive of all of those

 17   steps being in a chain.

 18         Q.     Okay.  So in the chain of caulk

 19   making its way to a building, you have a

 20   company that manufactures the -- or companies

 21   involved in the manufacture of the caulk

 22   product, correct?

 23         A.     Yes.

 24         Q.     And then you would have people
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  1   who purchase that caulk product, correct?

  2         A.     Correct.

  3         Q.     And they might be the same

  4   person.

  5                But you've got the contractor

  6   on the site of the building being built,

  7   correct?

  8         A.     Yes.

  9         Q.     And somebody approves the specs

 10   for what products should make their way into

 11   the building?

 12         A.     Presumably, yes.

 13         Q.     And then you have somebody who

 14   literally applies the caulk on the building,

 15   correct?

 16         A.     Correct.

 17         Q.     Okay.  And then you've got the

 18   building owner.

 19                Okay?

 20         A.     Okay.

 21         Q.     Okay.  Is it true that with

 22   respect to -- unless a company was a direct

 23   manufacturer of Monsanto, so --

 24                MR. GOUTMAN:  Sorry, direct
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Limitations 

Exponent, Inc. (“Exponent”) was retained by White and Williams on behalf of Monsanto 

Company to review documents and testimony, conduct an inspection, perform analysis, and 

provide opinions related to polychlorinated biphenyls (PCBs) used as plasticizers, including in 

caulk or sealant compounds and other building materials, the formulation effects on the release 

of PCBs from these materials during the working lifetime of the caulk or sealant, and the 

condition and composition of these materials found at Westport Middle School in Westport, 

Massachusetts.  This report summarizes work performed to-date and presents the findings 

resulting from that work.  The findings presented herein are made to at least a reasonable degree 

of scientific certainty.  Exponent reserves the right to supplement this report and to expand or 

modify opinions based on review of additional material as it becomes available through ongoing 

discovery and/or through any additional work or review of additional work performed by others. 
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Summary and Opinions 

Westport Middle School of Westport, Massachusetts was constructed in 1969.  In 2009, 40 

years after the construction of Westport Middle School (WMS), the Environmental Protection 

Agency (EPA) published a press release with advisory screening levels regarding airborne 

polychlorinated biphenyls (PCBs).  In preparation for building repair in 2011, WMS tested for 

and found PCB containing materials.  WMS then tested for airborne PCBs within the school 

and, based on the results, decided to undergo remediation to lower the levels of airborne PCBs.  

The Town of Westport and Westport Community Schools now seek compensatory damages for 

the costs to investigate, remediate, and monitor PCB contamination of the school’s indoor air. 

Exponent was retained to review documents and testimony, conduct an inspection, perform 

analysis, and provide opinions related to the use of PCBs as plasticizers in building materials 

such as caulk1 compounds, Monsanto’s role in supplying PCB plasticizers to formulators, the 

effects of formulation on the release of PCBs from caulk during the working lifetime of caulk, 

and an assessment of the condition and composition of the caulks and other building materials at 

Westport Middle School in light of function and expected lifetime. 

Monsanto was a supplier of a wide range of chemical products, including plasticizers, to the 

plastics industry.  Aroclor PCBs were one type of plasticizer used in industrial applications 

because of a unique and desirable combination of properties, including low vapor pressure, low 

water solubility, chemical and oxidation resistance, thermal stability, adhesion promotion, and 

flame retardancy.  Monsanto supplied PCBs as a plasticizer until sales were voluntarily 

discontinued in August, 1970. 

A plasticizer is a raw material used as part of various industrial mixtures.  Monsanto provided 

standard chemical and physical property data and other typical information directed to the 

chemists and formulators at companies that purchased and used Aroclor PCB plasticizers.  

These technical staff members determined the type and amount of Aroclor that, when combined 

with their choice of base resin and other components such as fillers, stabilizers, and curing 

                                                 
1 For the purposes of this report, the term caulk is used interchangeably with the term sealant. 
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agents, would provide the specific combination of properties for the particular end use of that 

company’s product.  Monsanto’s role in the supply chain for caulks and other building materials 

was as a raw material supplier, and not a formulator or seller of finished products.  Monsanto 

did not determine the formulations or sell the caulks used in Westport Middle School. 

Caulk compositions were determined by formulators, and typically included multiple interacting 

components, including the base resin, one or more fillers, one or more plasticizers, and other 

additives.  In some formulations, PCBs were used as a plasticizer because of the combination of 

compatibility and desirable effect on the performance and durability of the caulk.  The specific 

composition, including the chemical types and relative amounts of the components, affects 

physical and chemical properties of the caulk, including durability and lifetime of the caulk.  

Aging behaviors, such as the rate of release of the plasticizer, depend on the caulk formulation.   

Release of PCBs from PCB-containing caulks depends not only on the vapor pressure of the 

particular Aroclor used, but also on the composition of the original caulk, as well as end use 

conditions.  PCB congeners volatilize at different rates, with higher chlorinated congeners 

tending to stay in the condensed phase compared to lower chlorinated congeners, especially at 

room temperature.  Monsanto, as the supplier of only one component, (i.e., a PCB plasticizer), 

would not have enough information about overall composition or specific end use conditions to 

predict the properties of the formulated product, including the potential release of PCB 

congeners from the product. 

Regardless of composition, the lifetime of commercially available caulks is generally accepted 

to be less than 30 years.  Any caulk from the original construction of Westport Middle School, 

which was constructed in 1969, is over 40 years old, and should have been replaced during 

maintenance activities prior to the 2011 testing.  To the extent that some of the PCBs volatilize 

into the air over time, these amounts would be reduced further by generally accepted physical 

and air quality maintenance activities.   

During Exponent’s inspection of WMS after remediation, several asbestos-containing materials 

and at least two examples of PCB-containing caulk had been left in place, one in the interior and 

one on the exterior.  Despite their age, the two products still contained functional levels of PCB 

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 34 of 279



 

8 
1400263.001 9448 
 

plasticizer, demonstrating the permanence of the PCB plasticizer in the formulations.  No other 

products intentionally formulated with PCB plasticizers were identified at WMS.   

Based on the information available, inspection of Westport Middle School and testing 

performed to date, Exponent has determined that: 

 PCB plasticizers were selected for use in certain caulks because of a unique and 

desirable combination of properties, including low volatility.  

 Monsanto was not the formulator of the caulk installed in Westport Middle School.  

Monsanto manufactured PCBs that were only one component of some types of caulk and 

therefore could not reasonably know the composition, properties, or specific end use 

conditions anticipated for caulks formulated by its customers.   

 When Monsanto withdrew PCB plasticizers from the market, there was no one-to-one 

replacement, such that products made with PCBs had to be discontinued or reformulated 

to have different properties and characteristics.  

 Release of PCBs in caulk installed at Westport Middle School would depend on caulk 

formulation as well as end use conditions at the school (e.g., temperature, air circulation, 

available surface area, etc.) which could not reasonably be defined or controlled by 

Monsanto.   

 To the extent PCBs were released from the caulks, the lower chlorinated homologs are 

more likely to be released than the higher chlorinated homologs.  Additionally, surface 

depletion over time would further reduce PCB release. 

 Caulk in Westport Middle School from original construction was past its useful life.  

Any caulks formulated with PCBs would be more than 40 years old and should have 

been replaced prior to the press release published by EPA in 2011.   
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1 Scope and Qualifications 

1.1 Scope of Work 

Exponent, Inc. (“Exponent”) was retained by White and Williams on behalf of Monsanto 

Company to review documents and testimony, conduct an inspection, perform analysis, and 

provide opinions related to Monsanto PCBs used as plasticizers as they relate to the Westport 

Middle School in Westport, Massachusetts.  This report summarizes the results of Exponent’s 

work to date, as well as my qualifications and experience, in relation to the subject matter of the 

above-referenced investigation.  In the course of my analysis, Exponent has reviewed and relied 

upon documents, testimony, and examination and testing of physical items.  My findings are 

based on information presently provided, and as discovery progresses they may be updated if 

new information becomes available.  

1.2 Qualifications 

I am a Principal Engineer, Corporate Vice President and the Director of the Polymer Science 

and Materials Chemistry Practice at Exponent, the largest engineering firm in the United States 

dedicated primarily to the analysis and prevention of failures of an engineering or scientific 

nature.  Exponent is a publicly traded company that employs over 900 full-time staff worldwide, 

including about 700 degreed professionals, more than 425 of whom hold doctorates in their 

field. 

I hold two academic degrees: (1) a Bachelor of Science in Materials Science and Engineering 

from the Massachusetts Institute of Technology (MIT), and (2) a Doctor of Science in Materials 

Science and Engineering, with a thesis in the field of polymers, from MIT.  I have been 

practicing in the field of polymer science and engineering for more than 20 years as a researcher 

at MIT, in a variety of technical roles at the 3M Company, and as a consultant with Exponent.  I 

am a licensed Professional Engineer in the state of Maryland and a Fellow of the Society of 

Plastics Engineers.  
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I provide consulting engineering services in all aspects of polymer science and engineering 

including, but not limited to, material selection, product design and development, mechanical 

and chemical testing, microscopy and non-destructive imaging, failure analysis, polymer 

chemistry, polymer physics, and polymer processing.  I have experience in evaluation and 

testing of the physical properties and durability of polymers, in the determination of the 

formulation and chemistry that control these properties, and in the selection and specification of 

polymers for different applications.  I have experience formulating and evaluating polymer 

compositions, testing their properties and assessing chemical compatibility.  I have been directly 

involved in product development, product line extensions, transfer of new products to 

manufacturing, qualification of alternative materials and manufacturing equipment, evaluating 

customer complaints, and performing root cause investigations.  I have lectured on the topics of 

material selection, plastics failure analysis, and chemically-enhanced failures.  I am an active 

member of two Underwriters Laboratory Standard Technical Panels, STP 746 (Polymeric 

Materials) and STP 758 (Appliance Wiring), and the UL task force on Long Term Thermal 

Aging.  

My curriculum vitae is provided in Appendix A.  A list of previous testimony is provided in 

Appendix B.  

1.2.1 Compensation 

Exponent currently charges a rate of $550 per hour for my time.  Additional Exponent staff 

members with lower billing rates have assisted me in this project.  No portion of our 

compensation is dependent on the outcome of this matter.  

1.3 Information Considered 

In the course of my analysis, Exponent has reviewed and relied upon documents, testimony, and 

examination and testing of physical items.  A list of materials considered is provided in 

Appendix C. 
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Although I have not prepared trial exhibits at this time, I may use any and all of the information 

described or referenced in this report.  Additionally, I may use existing materials for 

demonstrative purposes. 
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2 Background 

Westport Middle School (WMS) of Westport, Massachusetts was constructed in 1969.  In 2009, 

40 years after the construction of WMS, the Environmental Protection Agency (EPA) published 

a press release with advisory screening levels regarding airborne PCBs.  In 2011, in preparation 

for planned construction, Westport tested for and found PCB containing materials.  Westport 

then tested for airborne PCBs within the school and, based on the results of the tests, decided to 

undergo remediation to lower the levels of airborne PCBs.  Westport hired the civil engineering 

firm Fuss and O’Neill to coordinate and run the testing and remediation efforts.  On May 7, 

2014 the Town of Westport and Westport Community Schools (“Westport”) filed their original 

complaint in the United States District Court in the District of Massachusetts.   

In the report that follows, I provide an overview of Monsanto’s PCB plasticizers, Monsanto’s 

role as a component supplier to formulators, how plasticizers are used in caulks and sealants, 

and factors impacting performance and durability of these materials.  I also provide an overview 

of Exponent’s inspection of WMS and associated materials information that informs my 

opinions related to the presence of PCB plasticizers at WMS. 

2.1 Monsanto Company 

Since the early 1900’s, Monsanto produced a variety of chemicals for industry, a portion of 

which were used as additives within the plastics industry.  In 1935, Monsanto acquired Swann 

Chemical Company, a producer of PCBs. PCBs were originally used mainly as a flame retardant 

dielectric fluid in transformers and capacitors but, as specific uses became needed, a portion of 

the PCBs were sold to the plastics industry as a plasticizer under the trade name Aroclor.  

Monsanto was a major plasticizer producer, offering a wide variety of chemistries and nearly 80 

different plasticizers to industrial customers who would combine them with other components to 

make a range of products.2  A small portion of Monsanto’s plasticizer offerings were Aroclors. 

                                                 
2 For example, Modern Plastics Encyclopedia Vol. 48: No. 10A October 1971, Plasticizers Chart p.653 – 664 and 

Suppliers Index p.707. 
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These were specialty chemicals representing approximately 1% of the total plasticizer market in 

the 1950’s and 1960’s.3  As a supplier of bulk raw materials, Monsanto did not sell Aroclors as 

end use products.  Instead, they were sold as additives for property modification of plastics.  

Monsanto provided technical information related to the properties of the raw material in its pure, 

non-formulated form to its customers.4  For plasticizers such as Aroclors, this information 

included physical and chemical data such as density, compatibility, vapor pressure, boiling 

point, compatibility, flash point, etc., as well as regulatory5 and industrial health information.6  

The information could be used by Monsanto’s customers, or more specifically their formulators, 

as a guide for their own product development.  Monsanto also offered access to internal 

knowledge of Monsanto’s broad plasticizer product lines in the form of its Plasticizer Council, a 

technical service described as providing knowledge and insight into which plasticizers may be 

applicable for potential uses.  Combined, the Plasticizer Council and product brochures offered 

a wide range of experience and knowledge that aided customers in navigating the large selection 

of plasticizers and related materials offered by Monsanto.  This expertise assisted formulators in 

narrowing options, but in no way directed or determined the actual formulations to be used by 

Monsanto customers.  Proper formulation was governed by the material manufacturers and 

confirmed through testing and experimentation.  All formulation, acceptance testing, and sales 

of formulated products was performed or directed by Monsanto’s customers.    

Importantly, the chemical and physical properties of mixtures differ from those of pure raw 

materials.  In some cases raw material suppliers, such as Monsanto, would provide sample 

formulations for generic products to aid in guidance and to demonstrate compositional effects of 

additives on final product performance.  These formulations were not commercial products but 

could be used by formulators as high-level demonstrations of different additives and plasticizers 

for broad uses. 

                                                 
3 US Tariff Commission - Synthetic Organic Chemicals - US Production and Sales, 1958-1971and 

(“Polychlorinated Biphenyls and the Environment”, Interdepartmental Task Force on PCBs, Washington, DC, 
May 1972, COM-72-10419. 

4 For example, Plasticizer Blue Book – 1969 MONS077721 
5 For example; STLCOPCB4046288, MONS090481 
6 For example; TOWOLDMON0001620, TOWOLDMON0001622, LEXOLDMON001172, 

LEXOLDMON001182  
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Formulators rely on experience, end-use testing, and other information specific to the intended 

final product as well as an understanding of anticipated end use conditions for the final product 

when selecting and evaluating raw materials for use.  Monsanto’s customers determined the 

types, amounts, usage, co-ingredients, and overall formulation of the end-use products (e.g., 

caulks) they were selling to finished goods customers.  Monsanto did not provide these 

formulations to their customers, and could not reasonably predict the chemical or physical 

behavior of the vast number of commercial products that might include Aroclor as a plasticizer.  

2.2 Aroclors 

Aroclors are one trade name for a family of PCBs and PCTs7.  A PCB is a molecule containing 

two benzene rings with a varying number of chlorine atoms attached.  Because of the chemical 

structure of the biphenyl ring, an example of which is shown in Figure 1, a PCB can contain 1 to 

10 chlorine molecules.  The chlorine atoms can be arranged along the biphenyl ring in various 

configurations.  There are 209 unique combinations of the number and arrangement of 

chlorines, which are referred to as congeners.  Congeners containing the same number of 

chlorines (i.e. having the same molecular weight) are referred to as homologs.  Table 1 lists the 

chemical formula, molecular weight, and number of homologs of the various PCBs.  

 

Figure 1 Chemical structure of a polychlorinated biphenyl 

 

                                                 
7PCTs are polychlorinated terphenyls and therefore contain an additional benzene ring compared to PCBs. 
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Table 1. Empirical formula, molecular weight, and number of homologs for each PCB. 

Empirical 
Formula  

Homolog MW 
(g mol-1) 

# Congeners 
With This 
Formula 

C12H9Cl  189 3 

C12H8Cl2  223 11 

C12H7Cl3  258 24 

C12H6Cl4  292 42 

C12H5Cl5  326 46 

C12H4Cl6  361 42 

C12H3Cl7  395 24 

C12H2Cl8  430 12 

C12HCl9  464 3 

C12Cl10  499 1 

2.2.1 Aroclor Uses  

Aroclors, which were sold as a mixture of congeners with a specific 4-digit naming system,8 

were recognized for their use as flame retardant insulating fluids in transformers and capacitors.  

However, due to the flame retarding properties of the material, combined with other beneficial 

attributes including low vapor pressure, miscibility with a wide range of materials, adhesive 

promotion, fire retardant properties, and thermal, chemical, oxidation, weather, mold and water 

resistance, the Aroclor family of compounds found use as additives in certain plastics to impart 

specific properties desired by formulators for particular applications.  Moreover, Aroclors were 

known to impart substantial improvements in extending cure time, making previously difficult 

to work-with building materials much more available to the construction industry.9  Aroclors 

were used as a plasticizer to modify physical, chemical and durability performance in paints, 

coatings, caulks, sealants, and bulk plastics. 

                                                 
8  Within the naming convention, the first two digits described the molecule type and the second two digits 

described the weight percent chlorine.  Thus, the 1200 series indicated only biphenyl rings, the 2500 series 
indicated a blend of 75:25 biphenyl:triphenyl, the 4400 series indicated a 60:40 biphenyl:triphenyl mixture and 
the 5400 series indicated all triphenyls.  For example, Aroclor 1254 consisted of all biphenyl rings and 
contained and average of 54% by weight chlorine.  

9 US Patents 3,331,782 and 3,455,854 
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In the United States, Aroclors were used in industrial paints and coatings because of their 

valuable attributes such as compatibility, low volatility, low water solubility, heat stability and 

fire retardant properties and antimicrobial resistance.  They were not, however, recommended 

for use as household paints.10  Further, despite the unique uses of Aroclors, they were not used 

in food packaging.11 

Aroclor plasticizers were used to meet military specifications, especially for specialty coatings 

and wire insulation.12  They were important enough that the United State Secretary of War 

deemed PCBs “…necessary in the interests of national defense.”13  Further, the U.S. 

government awarded Monsanto commendations for the manufacture and supply of PCBs to the 

government.14   

2.2.2 Aroclor Technical Information  

Monsanto offered nearly 100 different plasticizers and related materials in the 1960s,15 8 of 

which were PCB containing Aroclors.16  To aid customers and formulators in determining 

which plasticizers may be appropriate for each application, Monsanto provided many technical 

bulletins describing the uses and properties of all their manufactured plasticizers, including their 

Aroclor line of plasticizers.  Information presented in these bulletins included the chemical 

make-up of the plasticizers (the Aroclors were identified as chlorinated biphenyls and 

chlorinated polyphenyls17) as well as information on density, vapor pressure, solubility, 

corrosivity, dielectric properties, flammability, and toxicity, among other attributes.  Aroclors 

were unique and specialty plasticizers.  No direct, one to one replacement existed for most 

applications that utilized Aroclors.     

                                                 
10 MONS 0951888-MONS 095191 
11 STLCOPCB4046288, MONS090481 
12 STLCOPB0022834, STLCOPCB0022824-STLCOPCB0022833, STLCOPCB0022838 
13 HAGOV0001391-HAGOV0001403 
14 HAGOV0000159, HAGOV0000160, HAGOV0000192-HAGOV0000194 
15 MONS080640 – Monsanto Plasticizers 
16 MONS077721 – MONS077781, (MONS077728-MONS077730) The Plasticizer Blue Book 
17 MONS0019629-MONS0019673, (MONS019631) – The Aroclors Compounds 
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2.3 Plasticizers 

Plasticizer selection is but one choice of many that must be made by a formulator when 

developing a new material for a specific application.  The complicated nature of formulation 

requires the knowledge of experienced personnel to control the material specifications being 

manufactured and sold to their customers.   

2.3.1 Historical Sales and Growth of Polymers and Plasticizers 

Sales of polymers and plasticizers were increasing at a rapid rate in the 1960s. (Figure 2) 

Between 1960 and 1969 (the year Westport Middle School was constructed) sales of polymers 

within the United States increased over 150%, from approximately 8.7 billion lbs in 1960 to 

over 23 billion lbs in 1969.3  Plasticizer demand, and subsequent sales, increased similarly from 

600 million lbs to 1.4 billion lbs, 3 an increase of approximately 130%.   

 

Figure 2. Polymer and plasticizer production in the US (all manufacturers and all types) 
between 1960 and 1969. 

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 44 of 279



 

18 
1400263.001 9448 
 

To keep up with increasing demand and increasing uses of polymers, the number of type of 

plasticizers increased rapidly during this time.  In 1960, 70 different companies reported selling 

over 880 plasticizers in the US, but by1969 at least 85 different companies reported selling over 

1360 plasticizers, a greater than 50% increase.  However, the number of Aroclor PCB 

plasticizers did not increase.  Despite their unique properties, Aroclors were only a specialty 

plasticizer, accounting for only slightly more than 1% of total plasticizer sales in the US during 

this time.3 

2.3.2 Plasticizer Effects 

Plasticizers are ubiquitously used in the polymer industry, and thousands have been 

commercially available since at least the 1940’s.18  The primary function of this additive class is 

to increase plasticity or fluidity of a material, though other material properties will be affected 

and these must be balanced.  Examples of the effects of plasticizer type and amounts on physical 

properties important in caulks are shown in Figure 3.  

This figure graphically depicts the plasticizing action unique to different plasticizer options; two 

different phthalates and an Aroclor are incorporated in an example formulation for comparative 

purposes. These three plasticizers were commercially offered by Monsanto and others during 

the time of Westport Middle School’s construction.  These graphs show the change in each of 4 

different properties as the amount of three different plasticizers increases in DPM-1002, a type 

of polysulfide.  Figure 3 shows that the mechanical properties of the sealant are sensitive to 

plasticizer concentration. This is true for all components of a sealant formulation and is the basis 

for the wide range of products encountered in the sealants, adhesives, coatings and other plastics 

markets.  

                                                 
18  Handbook of Plasticizers, 2nd Edition, G. Wypych, Chemtech Publishing, Toronto 2012. Handbook of Plastics 

by Simonds and Ellis 
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Figure 3. Effect of plasticizer concentration on initial mechanical properties of a polysulfide 
based sealant (LP-2 polymer - table 6.4) and a polymercaptan based sealant 
(DMP-1002 - figure 7.5).19 

Additionally, each property changes at a different rate depending on the plasticizer added.  Even 

with this type of information, though, a formulator would have to prepare the full planned 

commercial formulation for testing of the full range of characteristics.  For example, these 

graphs do not address other important characteristics of caulks, such as film forming tendencies, 

flowability related to application, mixture stability, pot life, adhesion to various surfaces, 

stability during high and low temperature cycling, resistance to chemical attack, leaching by 

water, oxidation, burning, fire spread, and so on.  These properties are affected by aging, which 

is related to the environmental conditions encountered in use (e.g., heat, humidity, airflow, 

sunlight, etc).  It is not unusual for formulations to appear similar in short term testing but differ 

significantly after aging.   

                                                 
19 Sealants, Adolfas Damusis, Reinhold Publishing Corp. 1967 
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2.3.3 Aging Effects 

One type of aging results from plasticizer loss, which leads to local hardening, embrittlement or 

other changes.  Compatibility, vapor pressure, diffusion behavior and water solubility are factors 

that impact plasticizer loss, with higher compatibility, lower volatility or vapor pressure, slower 

diffusion and minimal external solubility (e.g., in water) leading to more stable compositions.  

PCBs exhibit a unique and desirable combination of these factors for minimizing plasticizer 

loss. 

Volatility is a measure of how quickly a material will evaporate and be released into the 

atmosphere, and depends on chemical structure and molecular weight, as well as interaction 

with the environment.20  Typically, loss of plasticizer within a resin is slower than loss of 

plasticizer as a pure material.21  The more complex the formulation, however, the more difficult 

it will be to predict the vapor pressure of any component.  Because the composition and use 

conditions affect volatility, the rate of evaporation of Aroclors in a sealant is dependent on 

formulation22 and use conditions that are not and cannot be controlled by Monsanto. 

The speed at which a plasticizer migrates through a caulk is specific to the type of caulk, and 

this migration is related to diffusivity.  Diffusion of the molecules within the compound is 

affected by temperature,23 the initial concentration in the sealant/caulk, and, many times, the 

antagonistic effects of fillers.24  As exemplified in Figure 4, the diffusion rate is formulation 

dependent and cannot be predicted based on the knowledge of a single component. Indeed the 

diffusion coefficient can vary by orders of magnitude using different polymers.25  Thus, a raw 

material supplier cannot reasonably predict diffusion behavior for an undefined formulation. 

                                                 
20  K Denbigh, The Principles of Chemical Equilibrium, Cambridge University Press 1981 
21  Handbook of plasticizers, 2nd edition, 2012 Pg 253-4 
22  HF Payne, Organic Coating Technology, Vol 1, 1954 Wiley. 
23  Brandrup, Immergut, and Grulke, Polymer handbook 4th edition volume 2 Permeability and Diffusion Data, 

page VI-545,Table 3 Permeability coefficients of various organic compounds through low-density 
poly(ethylene) 

24  Handbook of Plasticizers, Effect of plasticizers on other components of formulation – Plasticizer consumption 
by fillers.pg 187 

25  WR Brown, GS Park, J. Paint. Tech. 1970; 42:16. and AC Newns, J. Poly. Sci.:Part C 22 927-937 (1969),  P 
Dole et al, Food Addit. and Contam. 2006, 23(2): 202-211 
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Figure 4. Diffusion coefficient of PCBs [open symbols] and polycyclic aromatic 
hydrocarbons (PAH) [closed symbols] in low density polyethylene (LDPE) and 
polysiloxane as a function polymer molecular weight.26  Triangles [▲] and 
squares [■] represent polysiloxane, circles [●] represent LDPE. 

2.4 Caulks and Sealants 

Caulk is a term for elastomeric compositions used to fill gaps and seal joints or seams in 

structures.  Caulks are provided by manufacturers in a pourable or easily extrudable form.  Upon 

curing, the caulk adheres to the adjacent substrates and forms a barrier.  In present industry, 

caulk is most commonly used in building construction wherever a structural unit requires 

thermal insulation, control of water penetration, and noise mitigation.27  

Each additive incorporated into the formulation has a unique or synergistic function to impart 

desired material properties to the sealant.  For example, fillers are a common additive used to 

                                                 
26  TP Rusina, F Smedes, J Klanova, J. App. Polym. Sci. 116, 1803-1810 (2010) 
27  K. L. Mittal, A. Pizzi, Handbook of Sealant Technology, CRC Press 2009 
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control properties such as structural integrity, refractive index, cost, and color control.28 A 

second common additive is a plasticizer.  A plasticizer is defined as an additive that increases 

plasticity or fluidity of a material – as such, the number of materials available for use as a 

plasticizer for caulking/sealant applications are vast.29  Plasticizers are primarily used to reduce 

embrittlement and prevent chipping/flaking; however, other properties, such as improved 

adhesion, enhanced flow, pot life regulation, and increased flame retardant properties can also 

be imparted.30  The plasticizer used can have an important effect on material durability and 

other attributes related to function and safety.  

Caulks/sealants are used in multiple applications and the caulk performance standards vary 

depending on the application as well as environmental exposure.  For each situation, a sealant is 

required to achieve different performance standards and the formulator must prioritize the 

desired properties and choose appropriate additives based on performance, cost, and the 

synergistic effects of mixing with other additives.  Literature available during the timeframe 

surrounding the construction of Westport Middle School demonstrates the range in industrial 

uses and caulking formulations available.31  Formulations varied by type of ingredient and 

quantity of any given component relative to the curable polymer.32,33 

The number of additives used in a caulk/sealant and final formulation is dependent on the 

application and desirable physical properties, as well as the experience and preferences of the 

formulator.  As such, the formulation can be as simple as a 4-component system to something as 

                                                 
28 Examples of commonly used fillers are carbon black, titanium dioxide, calcium carbonate, or silica. Sealants, 

Adolfas Damusis, Reinhold Publishing Corp. 1967. 
29  Handbook of Plastics by Simonds and Ellis p 251 lists the number of plasticizers to be close to 20,000 in 1943 
30 Plasticizers can increase film forming tendencies, soften the film, impart flow (improve gunning), allow for 

homogeneous blending all components, and regulate pot life US Patent #s 3276870,3455854, 3267063. 
31  For example, US Patent No. 3717617 states “The curable compositions of the present invention can also contain 

various types of inert materials commonly employed in polysulfide based sealant and caulking compositions 
such as fillers, plasticizers, pigments, ultraviolet light stabilizers, cure accelerators, and the like. Representative 
examples of the above type of compounds include calcium carbonate, titanium oxide, silica, tris-
(dimethylamino)phenol, carbon black, dibutyl phthalate, chlorinated hydrocarbons, sulfur, alumina, 
polyethylene, polystyrene, zirconia, and the like.” 

32  For example, US Patent No. 3770678 states “A polysulfide latex based caulking composition consisting 
essentially of… (c) from about 50 to about 300 parts by weight per 100 parts by weight of total polymer solids 
in the composition of special purpose additives selected from the group consisting of fillers, plasticizers, 
whiteners, adhesive additives, and latex stabilizers.” 

33 US Patent 3,348,351 
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complex as a 16-component system.34 The formulation of any commercially available caulk is 

determined by trained experts (i.e., formulators) at the specific company selling the caulk.  The 

manufacturers of the additives in the caulk, which are raw material suppliers such as Monsanto, 

are rarely aware of the formulation, and cannot reasonably predict the specific composition or 

behavior of the formulated end-use products.  Raw material suppliers, such as Monsanto, would 

provide technical literature containing data (i.e. density, compatibility, vapor pressure, boiling 

point, compatibility, flash point, etc) directed for use by chemists and formulators at the 

manufacturer for product development.   

2.4.1 Aging of Caulks and Sealants 

Caulks and sealants have finite lifetimes. Exposure to environmental conditions and, to a lesser 

extent, migration of components within and out of caulk will change the overall properties of 

the material, causing it to lose its defined functionality.  Once a sealant/caulk can no longer 

perform its function it must be replaced.  Typically, for building caulk/sealants, failure is 

defined as when the seal allows moisture to penetrate due to cracking or debonding.35  It is 

understood that sealant degradation and eventual failure are due to a number of factors during a 

product’s lifetime, including: cyclic mechanical strain (due to thermal expansion/contraction of 

building parts with seasonal temperature change), and environmental degradation factors such 

as sunlight, temperature variations, and moisture.36  Sealing can also be affected by overcoating 

with paints or other materials (e.g., due to incompatibilities, or imposed damage from aging and 

cracking of the over-material.)  

Predicting the service life of building joint sealants exposed to service environments in less than 

real time has been a need of the sealant community for many decades.37  The primary reason for 

this difficulty is due to the synergistic effect that different environmental factors have on the 

                                                 
34  US Patent # 3282902, Sealants, Adolfas Damusis, Reinhold Publishing Corp. 1967 
35  CC White et al, A Systematic Approach to the Study of Accelerated Weathering of Building Joint Sealants, 

Journal of ASTM International, Vol. 9, No. 5. 
36  AT Wolf, Durability of Building Sealants, Taylor and Francis Group 1997; AT Wolf, Durability of testing 

sealants, Dow Corning, 
http://www.dowcorning.com/content/publishedlit/durability_testing_of_sealants_10132004.pdf 

37  CC White et al, Durability of Building Joint Sealants, Chapter 8 Service Life Prediction of Polymeric Materials 
2009, pp 115-128 
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degradation of a sealant/caulk.  Because of this, even today, it is very difficult to predict the 

service life of a caulk/sealant compound. 

Studies in the construction industry have shown a 50% failure rate within 10 years and a 95% 

failure rate within 20 years after installation.38  Reports identified by Exponent that address life 

expectancies and service lifetimes of caulks fall in line with these failure rates.39  Although there 

are likely a significant number of other examples in the literature, Table 2 highlights the breadth 

of applications where caulk is used as well as the diversity in performance.  None of the sealants 

listed in this table have an upper bound life expectancy over 30 years.  

  

                                                 
38  CC White et al, A Systematic Approach to the Study of Accelerated Weathering of Building Joint Sealants, 

Journal of ASTM International, Vol. 9, No. 5 
39  Sealants, Adolfas Damusis, Reinhold Publishing Corp. 1967 and Case study window sealing systems by Henkel 

AG & Co. KGAA (http://www.pcf-projekt.de/files/1298483592/pcf_henkel_sealant.pdf). 
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Table 2. Expected lifetimes of various caulks/sealants.40 

 

                                                 
40 Resealing of Buildings, a Guide to Good Practice, Oxford Brookes University 1994 
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3 Inspection 

3.1 Westport Middle School Inspection 

WMS had been inspected and subjected to testing prior to and during the litigation.  Extensive 

testing was performed at WMS to determine overall air concentrations of PCBs and some 

testing to determine the amounts of PCBs in caulks and other building materials.  The majority 

of air and solid samples were identified as containing Aroclor 1254, with a small fraction 

identifying Aroclor 1248.  Prior to remediation, Westport identified multiple caulks containing 

formulation relevant amounts of PCBs.  Further, they tested the Tectum ceiling panels, finding 

less than 2 ppm PCBs in the Tectum and, generally, less than 10 ppm PCBs in the layer above 

the Tectum.  Westport and their contractors incorrectly identified the layer behind the Tectum as 

a mastic used to support the panels, when the material was actually a felt backing used as a 

barrier between the Tectum panels and building materials from above.  Following testing, the 

subsequent remediation of Westport, such as removal of old caulk, cleaning of air vents and 

surfaces, etc., resulted in the airborne levels of PCBs dropping below EPA’s exposure levels for 

middle school children. 

Exponent inspected Westport Middle School from October 13 to October 15, 2015.  The 

inspection included a visual inspection of the entire building with photo documentation of the 

overall building state.  Samples of building materials were obtained, including window caulk, 

joint sealants, mastic, paint, ceiling material, roofing tar, adhesive, and other building materials.  

When available, digital photographs were taken of the interior and exterior rooms as well as 

close-up images of the building material.  Each room was visually inspected, including each 

classroom, the cafeteria, gymnasium, music room, auditorium, offices, basement, art room, 

storage spaces, and other accessible areas.   

The majority of the interior and exterior building materials, such as caulk and sealants, had been 

remediated in some form, either by removal and replacement or covering with a new material.  

Most of the window sealants appeared to have been applied within the last few years, but some 

of these covered older, degraded and cracked caulk material.  Tectum ceiling panels had been 
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removed from the majority of the rooms, leaving behind some of the underlying felt and plastic 

coverings, as well as exposed concrete ceilings and beams. 

Exponent collected a total of 112 samples during the inspection.  Generalized categories of the 

samples obtained are show in in Table 3. 

Table 3. General categories of samples collected by Exponent during inspection of 
Westport Middle School. 

Sample Type 
Collected by 

Exponent  

Caulk/Sealant Materials 77 

Ceiling Materials  22 

Other Materials 13 

3.2 Caulk at Westport Middle School 

Caulk, as described in greater detail above, is a building material used as a barrier between 

joints within a structure.  The inspection at Westport Middle School and subsequent chemical 

analysis of samples at Exponent indicated at least 11 types of caulk were present on the school.  

A comprehensive list of sampling locations, testing results, and corresponding images are listed 

in Appendices D and E.  Colors of the caulk ranged from clear, white, grey to black.  The 

majority of the interior caulk was found along window joints, although a fair amount of interior 

caulk was located within internal joints and seams.  The exterior caulk was split between use 

along window joints, and use between other joints and seams, such as door frames to brick 

joints and the seams between building joints. 

The majority of the interior caulk appeared to have been applied within the past 2-5 years, 

which is consistent with documentation provided by Westport regarding the school remediation 

plans.  Remediation consisted of either removing older caulk and replacing with new material, 

or by encapsulating (i.e., covering) existing caulk.  Most of the caulk within interior joints was 

removed and replaced, while caulk around windows appeared to have been either replaced or 

simply covered with newer caulk.  Some of outdoor caulk appeared to have been replaced, such 

as the caulk around air vents and exterior joints, while the majority of the caulk on the exterior 

windows appeared weathered, degraded, and was essentially non-functioning as a sealant.  
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Representative images of caulk found at Westport Middle School are shown below in Figure 5 

through Figure 7. 

 

Figure 5. Typical joint sealing caulk found at Westport Middle school located outside 
storage room 12 
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Figure 6. Typical indoor window caulk at Westport Middle School as seen in room 102 

 

Figure 7. Typical weathered, degraded and non-functioning caulk on the outside of the 
Westport Middle School.  Yellow highlighted areas indicate examples of 
deteriorated caulk 
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3.3 Other building materials at Westport Middle School 

Westport Middle School historically contained Tectum ceiling panels with an oil or asphalt 

impregnated felt backing layer in every room.  After remediation, many of these panels had 

been removed, with only a few panels remaining throughout the school.  The Tectum panels 

were a fibrous non-woven material held in place by metal brackets.  Above the Tectum panels 

was an impregnated felt layer that acted as a barrier between the concrete and Tectum. Figure 8 

shows a typical Tectum panel with some of the underlying felt exposed. 

 

Figure 8. Image of Tectum ceiling panel (white fibrous material) found above drop ceiling 
in hallway, that has been cut open to expose the underlying felt layer (black 
material). 

Tectum was and is a common material for ceiling paneling due to its structural and noise-

dampening properties.  Tectum panels, which were held in place by physical methods41 (i.e. not 

                                                 
41 Gold Bond Tectum form plank information, National Gypsum Company 1968 
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mastic or other adhesives), were often supplied with a roofing felt layer adhered on the back 

side to prevent infusion of concrete onto the panel.  The felt layer was often infused with a 

petroleum material, such as oil, asphalt or other resinous materials, which aided in the 

manipulation of the material as well as increased its weather resistance.42  Although Westport 

identified the felt backing layer as a mastic that was used to adhere the Tectum to the concrete 

ceiling, our research, inspection and testing indicates otherwise.  Exponent measured 7.96 to 

52.4 ppm PCBs in the ceiling materials tested, including the felt backing.      

Exponent also observed asbestos insulation at the school.  As an example, Figure 9 below shows 

a pipe in the mechanical room of the gym clearly marked as asbestos but the outer lining not 

fully adhered to the pipe insulation. 

 

Figure 9. Piping containing asbestos insulation in the gym mechanical room. 

 

 

                                                 
42 US Patents 3292334, 3365322, 2490430  
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4 Analysis 

In addition to visual inspection, Exponent performed or directed microscopic and chemical 

analysis of samples to assess basic composition, asbestos content and PCB content.  

4.1 Fourier Transform Infrared (FTIR) Spectroscopy 

To determine the types of caulk, sealants and other materials used at Westport Middle School, 

samples of the materials were analyzed using Fourier Transform Infrared (FTIR) 

spectroscopy.43  Exponent tested 77 caulk and glazing samples, 22 ceiling samples, and 13 other 

samples that were obtained from Westport Middle School.  11 different types of caulk were 

identified via FTIR spectroscopy.  These materials are show in Table 4. 

Table 4. Types of caulk and caulking material removed from Westport Middle School by 
Exponent. 

Resin Number 
identified 

Silicone 37 
Polyolefin 14 

Silicone blend 9 
Poly vinyl acetate 1 

Acrylate 3 
Polysulfide 2 

Polyvinyl chloride 1 
Nitrile foam 1 

Urethane foam 2 
Ethyl vinyl acetate 3 
Styrene copolymer 3 

 

                                                 
43 Fourier Transform Infrared Spectroscopy was performed in general accordance with ASTM E573 on a Nicolet 

6700 spectrometer using a DLaTGS detector. The IR-range was 4000-400 cm-1 at a resolution of 4 cm-1. Data 
was analyzed using the OMNIC-Atlµs 8.3 software package and each of the presented spectra represents the 
average of 128 sequentially collected scans. FTIR is a spectroscopic technique that identifies chemical groups 
present at the top few microns of a sample surface. FTIR can assist in the identification of materials and can 
provide a comparative assessment of chemical differences between samples. FTIR spectra are compared to 
reference spectra to identify components in a mixture, however, identifications are not intended to be specific to 
a brand or grade of a material. 
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Overall, a significant portion of the caulk and joint sealants found inside of Westport Middle 

School appeared to have been installed within the previous 5 years, which is consistent with 

documentation regarding the remediation plan for the school.  Some of the caulk encapsulated 

older caulk, while other caulk and sealants replaced prior materials.  At least 11 caulk types 

were observed.  Older, encapsulated caulk was not separately identified because the majority of 

the material/caulk found under newer material was old, hardened and identified mainly as 

calcium carbonate (CaCO3), one of the most common fillers for caulk. 

Caulk and sealant materials on the outside of the building were found in various functional 

states.  Some of the caulk appeared to have been replaced within the past 5 years, while other 

caulk was old, weathered and non-functioning.  The majority of the degraded or non-functioning 

caulks were based on silicone, polyolefin and ethyl vinyl acetate chemistries. 

4.2 Asbestos Content 

A total of 84 samples obtained during Exponent’s inspection of Westport Middle School were 

evaluated for asbestos content according to EPA method 600/R-93/116 using polarized light 

microscopy.  The results, shown in Table 5 indicate that 12 samples contained between 3% - 5% 

of chrysotile type asbestos.  

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 60 of 279



 

34 
1400263.001 9448 
 

Table 5. Asbestos test results of 41 samples acquired from Westport Middle School using 
EPA method 600/R-93/116. 

Caulk  
Identification 

Number of Samples 
containing Asbestos 

% and Type of 
Asbestos 
Identified 

Polyolefin 6 0 – 5% Chrysotile 
Silicone and 

Silicone 
Blend 

3 0 – 3% Chrysotile 

General 
Building 
Materials 

2 2% Chrysotile 

Ceiling 
Materials 1 3% Chrysotile 

 

4.3 PCB Content 

Samples obtained by Exponent during its inspection of Westport Middle School were analyzed 

for total PCB content according to EPA method 8082.  76 samples44 were sent for testing and 

results indicated varying levels of PCBs in the caulking and other materials.  Of the 76 samples 

tested two contained formulation-relevant amounts of PCBs that indicated they had been 

formulated with an Aroclor.  No evidence of formulated amounts of PCBs was detected in 

plasticized paint by Exponent or Fuss and O’Neill. 

Of the samples tested, 32 were found to contain a concentration of PCBs greater than or equal to 

50 ppm, 11 contained concentrations higher than 1,000 ppm, 1 sample contained 84,500 ppm,45 

and 1 sample contained 239,000 ppm.  Results are tabulated in Table 6, and grouped based on 

caulk identification where possible.  Of the 11 samples of caulk found with PCB levels greater 

than 1,000 ppm, 2 were found to be on the inside of the school.  The highest PCB concentration 

was a polysulfide caulk, which was obtained on an outside wall of the school.   

                                                 
44 75 samples were tested for the presence of PCBs using EPA method 8082.  12 samples were sent for full 

congener analysis, 11 of those evaluated for full congener analysis had been tested previously using EPA 8082, 
while 1 sample (Exponent ID 152320) was tested only for the full congener analysis.   

45 Total PCB concentrations determined by EPA method 8082 and full congener analysis had slight differences in 
overall PCB concentration reported.  For reporting purposes in the body of the report, all values are taken from 
the EPA 8082 testing, but Appendix E reports all PCB concentrations obtained from testing. 
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Table 6. PCB concentration ranges measured for samples acquired by Exponent at 
Westport Middle School for samples that measured > 50 ppm total PCBs. 

Caulk  
Identification 

Number of Samples 
Identified with >50ppm 

PCBs 

Range of Total 
PCBs measured in 

ppm (w) 
Polysulfide 2 84,500-239,000 

Silicone Based 17 50-15,600 

Polyolefin 9 50-475 

Polyacrylate 2 272-558 
Polystyrene 
based 1 129 

Ceiling material 1 52 

The two polysulfide samples contained PCBs in amounts consistent with intentional 

formulation, indicating a complete remediation of all PCB containing caulk was not 

accomplished.  One sample was found on the exterior (Figure 10), and the other was found on 

the interior, inside room 28 (Figure 11).  These caulks are likely over 45 years old and still 

contain PCB levels consistent with formulations that might have been used for these purposes, 

confirming that the PCB plasticizers have low volatility and tend to stay in the caulk over time. 
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Figure 10  Joint sealant found on exterior of school containing 239000 parts per million 
PCBs 

 

Figure 11. Joint caulk found in room 28 containing 84,500 ppm PCBs. 
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Aroclor containing polysulfide caulks were not manufactured beyond the early 1970s, indicating 

the caulk samples obtained from Westport Middle School are over 40 years old, which is older 

than the expected working life of the caulk.  Polysulfide caulks, which contained PCBs during 

this time frame, have one of the longest life expectancies of all caulk material, but the 

unremediated caulk at Westport was still long past its useful life.   

Exponent also tested 12 samples for total congener analysis.  A review of this data shows a 

relative consistent distribution of homologs between 3 subsets of samples; interior caulk 

samples, exterior caulk samples, and ceiling materials 
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5 Response to Dr. Matson’s Report 

Dr. Matson’s report opined on multiple aspects of PCB use and toxicity, as well as what 

Monsanto knew prior to the construction of Westport Middle School.  For the purpose of this 

report, I will discuss Dr. Matson’s opinions from the standpoint of the chemical functionality of 

PCBs, and specifically Aroclors, used in construction materials as well as the knowledge during 

the timeframe in question regarding acceptable use and needed use of Aroclors.   

Dr. Matson’s report discusses the ability of Aroclor PCBs to volatilize from formulated product, 

though his analysis appears to lack understanding of Monsanto’s role in the supply chain, 

chemical and physical principals related to formulation, and the relevance of certain statements 

or articles to materials and conditions actually present at WMS.   

Materials can be characterized by their vapor pressure, which is a measure of volatility under 

specific conditions.  Thus, materials do not have a single vapor pressure applicable to all 

situations.  Vapor pressure is related to the material’s chemistry, size and temperature.  

Interaction forces due to chemical attraction and physical limitations on mobility are also 

factors.  Perhaps more importantly, the concentration that actually develops in the airspace 

around a material depends further on factors such as surface area, concentration gradients due to 

diffusion limitations, air quality, temperature, effective air volume and ventilation.  For 

example, volatiles from painting will be at a maximum when the liquid is sprayed during 

application, and will decrease as the surface area is reduced (e.g., when the spray droplets 

become a film), and the materials dries and/ or cures to a solid material (e,g., a condensed form 

with increased molecular interactions that slow diffusion).  With a low volatility PCB plasticizer 

in a cured paint, normal ventilation prevents PCB buildup in the air. Saturation conditions are 

unlikely to be reached in this situation.   Thus, simple determinations of vapor pressures of a 

pure material cannot be used to reliably predict air concentrations of that material released from 

a mixture in a ventilated space, especially for a material with low enough volatility that 

measurements are typically extrapolated from elevated temperatures. Dr. Matson has suggested 

that paint is a source of PCBs at WMS, though the data indicates that is not the case.  Notably, 
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Monsanto did not recommend Aroclor PCBs for interior latex paints,10 which were the types of 

paints used at Westport.   

Monsanto provided information related to Aroclor PCBs including chemistry, handling, and 

properties such as vapor pressure, as well as comparative information for pure materials and 

non-commercial example formulation made with different plasticizers to its customers, the 

formulators.  The chemical information provided Monsanto’s technically trained customers with 

details that would inform their subsequent use and handling.4  All plasticizers have a vapor 

pressure, and Monsanto’s data showed that Aroclor PCB plasticizers beneficially offered low 

vapor pressure along with desirable properties for modifying polymer formulations 

performance.   

The volatility of PCB plasticizers from formulated materials such as caulk, will depend on 

numerous factors that Monsanto cannot reliably know or control.  Indeed, Dr. Matson references 

various weight loss tests associated with end-use markets rightly noted in report that, “The 

volatilization losses were determined not only by the plasticizer alone, but by the plasticizer 

resin combination and the thickness of the finished product (Reed, 1943; Craver, 1948; Boyer, 

1949; Doolittle, 1954; MONS 080627, 1961; American Chemical Society, 1965; Mellan, 

1961).”46  Thus, Monsanto’s customers decided if an Aroclor PCB was appropriate for a 

particular use, and assessed the performance and limitations of their specific products.  For 

example, as Dr. Matson noted,47 several customers assessed formulations containing Aroclor 

1254 for sealing doubled paned windows and found that the windows fogged over time.  While 

fogging can be the result of offgassing from sealants, other factors can also create this visual 

defect.  Regardless, these examples demonstrate that the formulators, not the raw material 

suppliers, were assessing their compositions and making decisions about which formulations to 

commercialize.   

Dr. Matson has suggested that Monsanto’s technical communications to potential customers and 

internal communications related to potential new markets demonstrate that Monsanto was 

                                                 
46 Matson report, p. 11 
47 Matson report, p 15-16 
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making independent decisions about applications and formulated products sold by its customers.  

This is not true.  Monsanto provided reference and comparative information and customer-

driven technical support related to its plasticizer products in a variety of forms, including tables 

of standardized data, technical brochures, and other typical chemical information. Aroclors were 

used in industrial application requiring particular combinations of properties that were 

determined and assessed by Monsanto’s customers in light of their particular applications.  

Various communications and formal documents confirm that Monsanto did not recommend 

Aroclor plasticizers for food contact applications, and contrary to Dr. Matson’s assertion there is 

no evidence that Aroclor PCBs were used in commercial chewing gums.   

Dr. Matson goes on to discuss that there were suitable substitutes for Aroclors in nearly all 

products, and references Broadhurst48 as his example.  Dr. Matson fails to recognize that the 

Broadhurst paper is merely discussing chemical compatibilities within his 1972 paper and not 

discussing the functionality of the plasticizers.  Broadhurst discusses chemical compatibility and 

physical characteristics such as density, dielectric strength, thermal conductivity, etc., but does 

not discuss any resulting resin properties such as plasticizer efficiency, elongation, strength, 

toughness, weatherability, etc.  Dr. Matson is confusing compatibility with functionality.  

Merely because a plasticizer is compatible does not make it functional for a particular end use.  

This is one reason why discontinuation of a raw material can be disruptive for product 

manufacturers.  In the case of materials with unique attributes, it is not unusual to stockpile a 

certain amount of material when notified of a pending change in order to mitigate the risk 

associated with finding a replacement.  Multiple documents exist in which Monstanto customers 

state that they cannot find suitable alternatives to the Aroclor PCBs for their products.49 

 

 

                                                 
48 Broadhurst, M.G., Enviro Health Persp, pg.80-102, October (1972) 
49 For example, TOWOLDMON0053042, TOWOLDMON0054001, TOWOLDMON0054003 
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I. Qualifications 

I am Emeritus Professor of Environmental Engineering at the Pennsylvania State University and the 

founder of Matson & Associates, Inc.  My academic background includes a B.S. and M.S. in Chemical 

Engineering from the University of Toledo and a Ph.D. in Environmental Engineering from Rice 

University.  My relevant experience includes working as a process chemical engineer in an oil 

refinery and a chemical plant, and as an environmental engineering consultant to the chemical 

industry.  I have taught courses at the University level in topics such as environmental engineering, 

environmental chemistry, engineering design and hazardous waste management.  I have conducted 

and supervised research in areas including environmental chemistry, chemical engineering, and 

chemical emissions and releases from manufacturing facilities.  I have published papers in peer 

reviewed journals, and worked with environmental regulatory agencies on permitting issues. From 

1991 to 1993, I served on the Texas Air Control Board as Chair of the Enforcement and Regulation 

Development Committee in which corporate ethics and responsibilities were an important part of 

the judicial process in determining fines and other regulatory actions.   

I also have experience with product safety.  In the 1990s, I invented and patented Towerbrom, a 

commercial cooling tower water treatment chemical, and was intimately involved in the process for 

determining its safe application and use in order to generate the Material Safety Data Sheet.  

I have been qualified to testify at trial in Federal and State Courts in a number of cases involving the 

releases of polychlorinated biphenyls (PCBs) into the environment.  My CV and four-year case 

history are attached in Appendix A.  

II. Basis of Opinions 

I have formed my expert opinions based upon [a] documents supplied through discovery1, [b] 

scientific literature, and [c] my education, training and experience, to a reasonable degree of 

engineering certainty. I reserve the right to supplement or modify my opinions as additional 

information becomes available and is provided to me. 

III. Compensation 

My hourly rate for preparing this expert report is $450 per hour. My hourly rate for testimony is 

$900 per hour. 

IV. Methodology 

I was retained on behalf of the Town of Westport, et al to determine Monsanto’s role, conduct, and 

duties with respect to the PCB contamination of Westport Middle School. To formulate my expert 

opinions, I reviewed materials produced during discovery to: (1) determine  Monsanto’s knowledge  

on the toxic effects of PCBs; (2) determine Monsanto’s knowledge on the migration of PCB 

                                                             
1
 Appendix B contains a list of these documents. 
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plasticizers from polymers; (3) identify how Monsanto communicated knowledge externally (4) track 

the evolution of technical knowledge on environmental impacts from PCBs; and (5) determine what 

actions, if any, were taken by Monsanto to protect humans and the environment from exposure to 

PCB-containing  materials. 

I obtained authoritative industry reference materials on plasticizer technology and the behavior of 

plasticizers in commercial products. This information was reviewed along with Monsanto’s 

knowledge on plasticization. 

Lastly I reviewed industry standards and Monsanto’s policies with respect to corporate 

responsibilities to protect consumers, communities and the environment. 

V. Summary 

By the time building materials formulated with Aroclor (PCBs) compounds as the plasticizer were 

approved for use in the construction of Westport Middle School in 1969, Monsanto knew the 

following information: 

 PCBs were known to cause systemic toxic effects resulting in physiological harm;  

 PCB-containing Aroclors were sold as plasticizers for polysulfide sealants used in 
applications for building construction;  

 PCBs volatilized from polymer products including polysulfide sealants and persisted in 
indoor environments, thus exposing occupants to PCBs; 

 PCBs volatilizing out of polymer products in indoor environments could present a danger to 
the building’s occupants; and; 

 PCBs and PCB-containing Aroclors were persistent, bioaccumulative, and toxic 
environmental contaminants. 

Monsanto knew PCBs could present a danger to occupants of buildings in which PCB-containing 

Aroclors were used in building materials. Monsanto should have conducted tests to determine the 

PCB exposures likely to occur from the extended release of PCBs from polysulfide sealants and other 

building materials, and should have determined whether those exposures caused toxic effects prior 

to producing and selling PCB-containing Aroclors as plasticizers for building materials, including 

polysulfide sealants for which it sold significant amounts of PCB-containing Aroclors. 

Monsanto should not have sold PCB-containing Aroclors as plasticizers for polysulfide sealants and 

other materials used in buildings, such as Westport Middle School. By doing so, Monsanto did not 

meet its corporate responsibility to protect consumers, communities and the environment from 

dangers associated with exposure to PCBs.  

VI. Background on Polychlorinated Biphenyls (PCBs) and Aroclors 

PCBs also referred to as “chloro biphenyls,” “chloro diphenyls,” and “chlorinated diphenyls,” are a 

class of synthetic organic chlorinated compounds. The basic chemical structure of PCBs is two 
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bonded benzene rings (the biphenyl) with chlorine atoms, ranging from 1 to 10 attached, as shown 

below in Figure 1.   

 

 

 

 

 

Figure 1. Generic structure of a PCB molecule showing the 
placement of 1 to 10 chlorines. 

The varying combinations of the number and location of chlorine atoms attached to the benzene 

rings theoretically allows the formation of 209 different PCB compounds, commonly referred to as 

congeners. The 209 congeners grouped by the number of chlorines attached to the biphenyl are 

referred to as homologs. For example, the “penta” homolog has 42 PCB congeners containing five 

chlorines of which two are shown below in Figure 2.   

 

Figure 2. Chemical structure of two different PCB congeners containing 5 chlorines. 

Swann Research Inc. (Swann) began producing PCBs in the United States in 1929.  When Monsanto 

purchased Swann and its Anniston plant in the early 1930s it became the producer of PCBs in the 

United States and remained as such until it ceased production of PCBs in 1977.  Monsanto 

manufactured and sold PCBs as mixtures of congeners with different degrees of chlorination. The 

manufacturing process began with the formation of the biphenyl, which was produced by heating 

benzene to over 800C in a closed reactor in the absence of air. The reaction gases were then 

transferred to a series of columns and cooled to separate out the purified biphenyl (DSW 001279, 

6/1935). 

To manufacture PCBs, biphenyls were pumped into a chlorinator in which chlorine gas was bubbled 

up the cylindrical column. The reaction, in the presence of a catalyst, continued until the correct 
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density (an indicator of chlorine content) was reached, and then the crude chlorinated mixture was 

distilled to a finished product. The final PCB product resulted in mixtures of chlorinated biphenyls 

with an overall composition defined by the percent chlorine.  For example, Figure 2 shows a PCB 

compound with 54% chlorine content as a mixture of several PCB homologs. As shown in the figure, 

the most abundant homolog in this particular mixture is the penta-chlorinated biphenyl, or five 

chlorine atoms attached to the biphenyl molecule. PCB mixtures with a lower percentage of chlorine 

will have more of the lower chlorinated congeners; and the converse is true for the mixtures with a 

higher percentage of chlorine.  (DSW 001279, 6/1935).   

 

Figure 3. Typical Aroclor 1254 composition by homologue (ATSDR, 2000, Table 4-4). 

PCB’s are characterized by semi-volatile, high viscosity, low solubility in water, high solubility in most 

organic solvents, low flammability, and having good dielectric properties. The chemical and physical 

properties vary depending on the congener makeup and degree of chlorination. For example, PCB 

mixtures with 54% chlorine or less are oily liquids and PCB mixtures with 60% chlorine and above are 

resins or waxes.  In addition, the different PCB mixtures imparted different properties when in use 

on their own or combined with other materials into final products.  

Monsanto sold PCB mixtures under the trade name “Aroclor”, followed by a four digit number. The 

first number denoted the raw material, the second number indicated whether it was distilled, and 

the last two digits identified the percentage of chlorine (DSW 001279, 6/1935). 

Using Aroclor 1254 as an example: 

 1 = raw material was 100% biphenyl 

 2 = distilled 

 54 = 54% chlorine by mass 
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The Aroclor 1200 series signified products that contained only mixtures of PCBs. Monsanto also 

manufactured polychlorinated terphenyls (PCTs) which were comprised of three benzene rings 

joined together with chlorine atoms attached to the benzenes. PCTs were sold as the Aroclor 5400 

series2. Monsanto sold blends of PCBs and PCTs as the Aroclor 2500 and Aroclor 4400 series3. The 

Aroclor 1200 series sold by Monsanto are listed below in Table 14.  

Table 1. Aroclor 1200 series sold by Monsanto (DSW 532590) 

 

Monsanto sold the Aroclor 1200 series for many different applications.  In electrical equipment, 

such as transformers and capacitors, they were a preferred dielectric fluid due to their low 

flammability and good electrical insulating properties5.  The Aroclor 1200 series were also widely 

used in “semi-closed” applications (that were prone to leakage) such as hydraulic systems because 

of their low flammability, and in heat transfer systems as a good conductor of heat for high 

temperature processes.   

Monsanto also sold the Aroclor 1200 series (as well as Aroclors 4465 and 5460) as plasticizers, 

solvents, and modifiers for applications such as coatings, adhesives, sealants, and inks.  Monsanto’s 

Plasticizer Division serviced all of its customers using Aroclors in these applications and knew the 

ultimate uses of many of these Aroclor products. For example, Monsanto knew the “primary end 

use [of polysulfide sealants was] in sealing compounds for aluminum windows, industrial 

applications, curtain wall construction, etc.” (LEXOLDMON005375, 2/1961). Therefore, Monsanto 

recognized that PCB-containing Aroclors would be in products sold for indoor applications.    

                                                             
2
Aroclor 5460 was a distilled PCT made from 100% high boiler, which was a byproduct of the biphenyl production 
process, as the starting material, that was chlorinated to 60% chlorine. 

3
 Aroclor 2565 was a distilled Aroclor made from a starting material comprised of 75% biphenyl and 25% high 
boiler that was chlorinated to 65%. Similarly, Aroclor 4465 was a distilled Aroclor made from a starting material of 
60% biphenyl and 40% high boiler that was chlorinated to 65% (DSW 001279, 6/1935; TOWOLDMON0024978, 
10/31/1966). 

4
 Monsanto also made Aroclors 1270 & 1272. These Aroclors were primarily comprised of the decachlorobiphenyl 
(10 chlorines on the biphenyl). No sales information for these Aroclors was shown on DSW 532590. 

5
 From 1957 through 1977 Monsanto sold over 400 million pounds of Aroclor 1242 for use in capacitors and 
approximately 200 million pounds of Aroclors (1242, 1254, 1260) for transformer fluids (calculated from DSW 
532590, which only listed sales data since 1957).  

Aroclor 1221

Arcolor 1232

Arcolor 1242

Aroclor 1248

Aroclor 1254

Aroclor 1250

Aroclor 1262

Aroclor 1268
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PCBs are persistent, and do not readily biodegrade in the natural environment. PCBs can enter the 

human body through exposure by inhalation, ingestion, and the skin.  Also, PCBs can enter the 

ecological food chain and bio-magnify to elevated levels in food for human consumption. 

Monsanto discontinued sales of the Aroclor 1200 series for “open” uses such as plasticizers on 

September 1, 1970. Monsanto referred to these applications as “open” uses because the PCBs were 

in direct contact with the environment (e.g. soil, water air). Monsanto also discontinued sales of the 

Aroclor 1200 series for “semi-closed” uses in hydraulic and heat transfer systems in 1971/1972 and 

all PCB-containing products in 1977.  Congress specifically banned the manufacture of new PCBs, 

and prohibited the processing, distribution in commerce and use of PCBs “in any manner other than 

in a totally enclosed manner” under Section 6(e) of the 1976 Toxic Substances Control Act (15 U.S.C. 

§ 2605(e)(2)(A))  

VII. Background on Plasticizer Performance and Polysulfide Sealants 

A. Plasticizer Performance 

Plasticizers are chemicals added to rubbers and resins6 to impart flexibility, workability or 

stretchability (Merriam-Webster, 2016). The performance of a plasticizer is evaluated on the 

performance and properties of the plasticizer-polymer combination (Craver, 1948; Doolittle, 1954). 

Three important characteristics considered when evaluating plasticizer-polymer suitability are 

compatibility, efficiency, and permanence. Compatibility refers to the maximum amount of 

plasticizer that can be added to a polymer without causing phase separation. Efficiency is a measure 

of how much a given amount of plasticizer alters a desired property of the polymer, e.g. brittle 

point, hardness, stiffness, etc.  Permanence refers to how well a plasticizer is retained in the 

polymer matrix under specified aging conditions (Craver, 1948; Mellan, 1961).  

Plasticizers are not permanently bonded to or encapsulated in the final polymer products. During 

the lifetime of a plasticized polymer, losses (or problems with permanence) occur when the 

plasticizer molecules diffuse from the interior of the polymer to the surface, and undergo 

volatilization.  The plasticizer will volatilize or leach into the adjacent media with which it is in 

contact, e.g. air, liquids or solids (Reed, 1947; Small, 1947; Mellan, 1961).  

The compositions of many plasticizers such as Aroclors were not commonly known because 

manufacturers of the plasticizers did not divulge this information or because the methods of 

production did not yield products that were pure compounds (Doolittle, 1954).  Therefore, it was 

important for the manufacturer of the plasticizer to communicate important properties (such as 

vapor pressure and toxicity) of the material to the compounders of the plasticizer/polymer 

products. In the book Construction Sealants and Adhesives (1970), the author commented, “the 

consumer has no way of knowing the ingredients of any particular sealant.” 

                                                             
6 In this text resin, plastic, and polymer are used interchangeably to reference an organic material that is flexible, and can 
be formed into a wide variety of products at various thicknesses. 
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B. Polysulfide Sealants 

Sealants7 are defined as any material used to seal joints or openings against the intrusion or passage 

of any foreign substance such as water, gases, air, or dirt. With the introduction of curtain wall 

construction in 1952, flexible building sealants became necessary for the “permanent sealing of 

moving joints.”(Peterson et al, 1976). Polysulfide base joint sealant became popular for curtain wall 

construction because it functioned well as the joints expanded and contracted during temperature 

changes (Peterson et al, 1976). Polysulfide sealants were used in general construction for sealing 

and caulking of metal, wood, and masonry joints, and also for window glazing.   

Thiokol Chemical Company held the basic patents to the liquid polysulfide polymer (Thiokol LP) and 

was the primary supplier to the polysulfide sealants formulators in the United States. There were 

approximately 35 different formulators of polysulfide sealants including Products Research & 

Chemical Corporation (PRC), Sonneborn, Essex, and W.R. Grace (Cook, 1970).   

Polysulfide sealants were made from the liquid polysulfide polymer to which plasticizer, fillers and 

other materials are added. The “plasticizer [was] used to extend the liquid polymer and to soften 

the cured compound for some applications.”(Peterson et al, 1976).  PCB-containing Aroclors were 

one of the plasticizers used in polysulfide sealants because of acceptable compatibility with the 

polysulfide polymer. Monsanto issued a technical bulletin in 1962 titled, “Monsanto Modifiers for 

Thiokol® polysulfide liquid polymers” with Thiokol’s cooperation in its preparation. For joint-sealant 

compounds, the bulletin stated that Aroclors had “long been used as cost-reducing modifiers for 

polysulfide polymers in [curtain-wall construction] and other construction applications.”  

(TOWOLDMON0034340, 4/1962).  

In 1968, Monsanto’s sales of PCB-containing Aroclors for use as plasticizers in polysulfide sealants 

were 1.4 million pounds. Its largest customer in that year was PRC, the manufacturer of the 

polysulfide sealant used in Westport Middle School (TOWOLDMON0052394, 3/12/1969; DSW 

164905, 10/15/1969; WSTPRTSCHL005477, 5/9/1969). Monsanto discontinued sales of PCBs as 

plasticizers effective August 30, 1970 (DSW 318071, 5/14/1970). PCB-containing polysulfide sealants 

have been found in many buildings built or renovated between the 1950’s and the 1970’s, including 

schools, universities, and commercial and public buildings, as well as large scale apartment buildings 

(Herrick et al, 2004; US EPA, 2010).  

In the “Use and Replaceability of Polychlorinated Biphenyls,” the Federal Interdepartmental Task 

Force concluded it found “no evidence that PCB’s are indispensable to a particular plasticizer” and in 

most cases there were alternatives “which did not appear to be detrimental to the application” 

(Broadhurst, 1972). Monsanto reported selling phosphate ester plasticizers (which are also flame 

retardants) as replacements for PCB-containing plasticizers (FDA014180, 1/26/1972). Specific to 

polysulfide sealants, several suitable substitutes for plasticizers included dibutyl phthalate, dioctyl 

phthalate, propylene glycol dibenzoate, ortho nitro biphenyl and chloroparaffins (Boller, 1976). 

                                                             
7Reference books on construction materials and plasticizers use overlapping terminology when referring to 
sealant, caulk, mastic and glazing. For simplicity, the term sealant in this report represents all of these materials.  
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VIII. PCB Contamination in the Westport Middle School 

A. EPA guidelines on PCB contamination in schools 

In early to mid-2000s, high levels of PCBs in building materials (particularly caulks/joint sealants) 

that dispersed into air and dust indoors, and soils surrounding these buildings were reported in the 

literature (US EPA, 2010). On September 25, 2009, in response to Public Health concerns, EPA 

released a series of best management practices recommended to building owners and school 

administrators in order to reduce exposure to PCBs found in caulk in buildings constructed between 

1950 and 1979.  EPA also announced that it would continue to do more research in this area to 

determine the best mitigation strategies.  Since then the guidelines continued to be updated with 

the most current version released on July 28, 2015.  The guidelines also include air exposure levels 

(calculated based on PCB oral reference dose) for different age levels that should be considered 

when evaluating mitigation strategies (US EPA, 2015a; US EPA, 2015b). 

B. PCB Contamination in Westport Middle School 

In May, 2011, as a result of pre-renovation inspection procedures at the Westport Middle School, 

PCB levels ≥ 50 ppm (identified as Aroclors 1248 and 1254) were found in interior window glazing 

compound, exterior window caulking, and interior and exterior door caulking.  These findings led to 

more complete investigations over the next several months.  The additional test results identified 

Aroclors 1248 and 1254 at levels ≥ 50 ppm in the caulking and glazing on the interior and exterior of 

all tested window and door systems, as well as in mastic/felt on concrete above ceiling panels, 

caulking between brick and a concrete column in the cafeteria, and in compressible filler between a 

concrete column and gypsum.   PCBs at levels > 1 ppm were found in adjacent substrate materials 

(brick and concrete), soil surfaces below windows, and interior wipe (dust) samples.  Air test results 

revealed PCB concentrations above the EPA recommended exposure levels in some areas of the 

school (WSTPRTSCHL013667, 8/4/2011). 

The December 1968 construction related documents revealed that the city’s bid package for 

construction of the Westport Middle school required the use of a “one-part, non-sag, polysulfide 

base sealant” compliant with the Federal specification for polysulfide sealants for the caulking to be 

applied in many locations throughout the building, including masonry surfaces and windows 

(WSTPRTSCHL010419, 010601-606, 010609-621, 010641-646, 12/11/1968).  

National Waterproofing Co., one of the subcontractors for the construction project, selected “PRC 

Rubber Caulk® 5000 Sealant” as the caulking material, which was approved for use in the school in 

May, 1969. It was a “one-part, nonsagging, polysulfide, sealing compound” patented by Products 

Research & Chemical Corporation (PRC) that met the requirements of the federal specification for 

polysulfide sealants (WSTPRTSCHL005477, 5/9/1969). The patent for this sealant stated that 

“chlorinated diphenyl compositions” were common plasticizers used in polysulfide sealant and 

Aroclors 1242 and 1254 were listed for different polysulfide sealant compositions (U.S. Patent No. 

3225017, 12/21/1965). 
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IX. Monsanto produced and sold PCB-containing Aroclors as plasticizers for polysulfide sealants and 

other building materials, which were approved for use in the construction of Westport Middle 

School in 1969, knowing that volatilization of PCBs would result in PCB contamination in indoor 

air, and did not inform its customers or the public of the dangers associated with products 

containing PCBs as plasticizers. 

A. Monsanto knew that PCBs caused systemic toxic effects in animals and humans at 
concentrations representative of workplace conditions shortly after PCBs were commercially 
produced and sold. 

 In the 1930s, a number of workers exposed to PCBs in industrial settings suffered from 1.

disfiguring dermatitis, symptoms of systemic poisoning, and liver jaundice that resulted in 

three fatalities (DSW 002969, 5/25/1934; MON-MT-003090, 1936; DSW 001279, 6/1/1935; 

Schwartz, 1936a; Schwartz, 1936b; Fulton et al, 1936; Drinker et al, 19378; Bennett et al, 

1938). 

 Researchers at the Harvard School of Public Health conducted experiments with rats as 2.

surrogates for humans to observe the effects at various concentrations of chlorinated 

compounds (including PCBs) that mirrored worker exposures.  The tests involved the 

heating of waxes and liquids to vaporize the chlorinated compounds, and then exposing the 

rats to air at ambient temperatures containing the vapors at various concentrations (Drinker 

et al, 1937; Bennett et al, 1938; Drinker, 1939). 

 Liver damage occurred in rats exposed to PCBs in air (Drinker, 1939). Dr. Drinker assigned a 3.

permissible limit of 0.5 mg/cu. meter (approximately 50 parts per billion) in the workroom 

air for most of the chlorinated compounds with which he experimented including Aroclor 

1254, and recommended that adequate ventilation be provided to prevent exceedance of 

that limit (Drinker, 1939). 

 The maximum allowable concentration (MAC) for Aroclors (in general) in air was set by the 4.

American Conference of Governmental Industrial Hygienists (ACGIH) at 1.0 mg/cu. meter. 

This value appeared in publications concerning exposure of workers to PCBs in industrial 

settings (Brown, 1947; MONS 046928, 1949; Sax, 1951). 

 Von Wedel et al (1943) reported on the systemic toxic effects of PCBs in the workplace at 5.

ambient temperatures. Their results indicated that liver damage occurred in animals 

regardless of whether PCB exposure was by inhalation, ingestion or skin adsorption. 

Furthermore, the authors noted that “none of the animals showed recognizable systemic 

                                                             
8 Dr. R. Emmett Kelly of Monsanto Chemical Corporation was present at the symposium. His comments during the 
discussion period appeared after the published article in The Journal of Industrial Hygiene and Toxicology. He stated that, 
“it has been our observation that although on one occasion we did have a more or less extensive series of skin 
eruption…we have never had any systemic reactions at all in our men.” (Drinker et al, 1937). This statement did not 
account for Monsanto’s 1935 precautionary measures for operators that included: removing all affected men from the 
operation and new men substituted as rapidly as they could be trained and those with dermatitis tendencies were not 
permitted to be employed in the Aroclor Department (DSW 001279, 1935).   

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 80 of 279



10 
 

effects until a few days before death.” This article indicates that exposure to PCBs can cause 

serious harm to the liver even if there are no observable signs of illness (VonWedel et al, 

1943).  

 A 1950 incident at the Monsanto Anniston PCB production facility involving Aroclor 1270 or 6.

1272 was detailed9.  Workers exposed to dust and fumes developed sores on their faces, 

necks, arms, and bodies.  Medication did not have much effect.  The workers were 

transferred to other plants but their condition did not improve much.  “After possibly three 

or four years, several of these people sued the company and they were [paid] several 

thousand dollars each.  The handwritten memo concluded that Dr. Kelly “might possibly 

have some record of this case in his file.”  (MONS 099489, 1/20/1971) 

 In 1954 Yale University professors authored a paper on chloracne in seven chemical plant 7.

workers exposed to PCBs at levels of 0.1 mg/cu. meter, an order of magnitude below (or 

1/10) the ACGIH recommended maximum allowable concentration of 1.0 mg/cu. meter. An 

unusual feature of this chloracne outbreak was the long period of low level exposure (up to 

19 months) before any cases were recognized, leading the authors to conclude that 

“negligible amounts of chlorinated hydrocarbons indicates that this type of intermittent but 

fairly long continued ‘mild’ exposure is not innocuous.” (Meigs et al, 1954).   

a. Monsanto was displeased with the findings and attempted to blame a chemical other 

than PCBs as the causative agent even though Meigs’ response linked the PCBs to the 

workers’ chloracne outbreak, and not the chemical being made at the facility. Monsanto 

attempted to minimize any negative publicity with a suggested follow up bulletin stating 

that Dr. Meigs’ “article presents a distorted picture of the possible hazards when aroclor 

is used as a heat transfer agent” because “the product which was being manufactured, 

is a skin irritant by itself; it causes a dermatitis when it comes in contact with the skin. . 

.” (MONS 037711, 4/28/1954). This statement was not supported by Meigs’ findings or 

his communications with Monsanto. 

b. Monsanto Chemicals Limited (MCL), Monsanto’s British subsidiary, upon only seeing an 

extract of this paper was also concerned about the Meigs’ findings of worker exposure 

to 1/10th the permissible limit resulting in toxic effects. Worried that the future of 

Aroclor in the heat transfer market was “bleak,” MCL was prepared to question the 

information in the paper upon seeing a full copy (MONS 095182, 6/17/1954).  

c. The Kettering Laboratory was retained by Monsanto to investigate toxic effects in 

animals from exposures to Aroclors 1242 and 1254 in part to “demonstrate the 

relationship between the extent of their chlorination and their toxicity.” The studies 

showed that Aroclor 1254 was more toxic than Aroclor 1242 because Aroclor 1254 

vapors of 1.5 mg/cu. meter caused positive signs of injury to test animals as compared 

                                                             
9 Aroclors 1270 and 1272 were the highest chlorinated PCB products that Monsanto made, consisting primarily of 
decachlorobiphenyl (10 chlorines on the biphenyl).  These Aroclors were in the solid phase at room temperatures. 
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to similar effects for Aroclor 1242 at 1.9 mg/cu. meter (MONS 088809, 6/22/1955; 

TOXSTUDIES0314, 6/28/1955, MONS 096370, 6/1956). Treon et al (1956) recommended 

tentatively the ACGIH threshold concentration of 1.0 mg/cu. meter of air for safe 

industrial practice10.  However, no studies were conducted to determine the 

concentrations of Aroclors 1242 and 1254 that showed no signs of injury to test animals. 

B. Prior to the use of PCB-containing polysulfide sealants and other building materials in Westport 
Middle School, Monsanto knew that PCB-containing Aroclors slowly volatilized from polymers, 
such as polysulfide sealants, and persist in an indoor environment. Monsanto should have 
determined safe levels for consumers under chronic, long-term, low-dose conditions prior to 
selling PCB-containing Aroclors for such applications. 

 Monsanto was the expert in plasticizer technology and provided technical expertise to its 1.

customers.  

a. Monsanto asserted that it “pioneered the technology of plasticization” in the 1930’s 

(MONS 080627, 1961). In 1947, Mr. J. Kenneth Craver, Monsanto’s Plasticizer and Resin 

Coordinator presented on “The Mechanism of Plasticization in Plastics” at the 

Symposium on Plastics at a meeting of the ASTM Committee D-20 on Plastics. The 

presentation was reproduced in the ASTM Bulletin (Craver, 1948).  

b. The explanation of plasticizer technology in Monsanto’s 1961 Plasticizer catalog was 

consistent with the information discussed by Craver (1948) (MONS 080627, 1961).  

c. According to its Plasticizer catalog, Monsanto “provide[d] much more than simply the 

products: specifically adroit, expert guidance in their use.” “Many large resin processors 

look upon Monsanto's PLASTICIZER COUNCIL as an extension of their own technical 

facilities,” and “regularly consult with Monsanto's technical service whenever they have 

a new product in view or an improvement [was] sought in an existing product.” (MONS 

080627, 1961). 

 Monsanto understood that plasticizers including PCBs would volatilize from polymer 2.

compounds. 

a. Monsanto knew that during the lifetime of a plasticized polymer, the plasticizer was lost 

through contact with air, liquids or adjacent solids. The rate of plasticizer loss through 

volatilization was a function of the molecular weight and vapor pressure of the 

plasticizer. The volatilization losses were determined not only by the plasticizer alone, 

but by the plasticizer resin combination and the thickness of the finished product (Reed, 

1943; Craver, 1948; Boyer, 1949; Doolittle, 1954; MONS 080627, 1961; American 

Chemical Society, 1965; Mellan, 1961).  

                                                             
10

Based on the findings of The Kettering Laboratory, Monsanto considered petitioning the ACGIH to increase the 
permissible limits to 1 mg/cu. meter for Aroclor 1254 and 2 mg/cu. meter for Aroclor 1242. There is no indication this 
change occurred since years later Monsanto continued to refer to 0.5 for Aroclor 1254 in its technical bulletins. 
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b. Monsanto and other industry experts understood that plasticizer loss is a function of 

both the diffusion rate through the polymer to the surface and the volatilization rate 

from the surface into the environment (air, water or adjacent solids). The following 

studies demonstrated that Monsanto should have understood that plasticizers volatilize 

from polymers, regardless of whether the polymer is a thin coating like paint or a thicker 

material like a joint sealant. 

 When loss of plasticizers from resin sheets were studied, the percent loss over time 

decreased with sheet thickness, and increased with increasing temperature. Small 

(1947) also found that the relationship between amount of plasticizer lost and time 

was linear until around 20% to 30% of the plasticizer was lost.  

 The rate of plasticizer loss in resin sheets of varying thickness at constant 

temperature after the first day remained constant up to the time when half of the 

plasticizer had escaped (Mellan, 1961).   

 One of the tests Monsanto performed to evaluate the performance of Aroclor 

plasticizers in various plastic compounds was a “Volatility” test which measured the 

percent of plasticizer lost from the compound after heating to 86°C for 24 hours 

(DSW 352447, 12/1960). Monsanto used this test to compare the performance of its 

plasticizers, including Aroclor 1254, to a competitive product in polysulfide sealants 

(TOWOLDMON0053111, 8/12/1971).  

c. Federal specifications for sealant compounds included a test for weight loss after heat 

aging at 180°F for 14 days (Fed. Spec. TT-S-230a, 5/5/1967).  Thiokol’s certification 

specification also included a 180°F weight loss test to verify “aging stability” and “lack of 

excessive volatiles”. In an effort to establish reasonable limits for the Thiokol Building 

Trades Performance Specification (issued 6/1/1965), Thiokol studied weight loss of over 

80 sealants exposed to natural conditions and compared the results to heat aging tests 

(Boller, 1976; Peterson et al, 1976). 

 Monsanto knew volatilization of PCBs into indoor air had the potential to create unsafe 3.

conditions. 

a. The Southern Research Institute (SRI) was retained by Monsanto to determine the vapor 

pressures of Aroclor over the temperature range of 25 to 100°C (MONS 095188, 

12/6/1955). SRI experimentally determined the vapor pressures of Aroclors 1242, 1248, 

and 1254 at four different temperatures (37.5, 54, 71, and 98°C) to obtain a relationship 

between temperature and vapor pressure in the desired temperature range 

(TOWOLDMON0048965, 2/4/1954).  

b. Monsanto knew PCBs volatilized into air at room temperature.  In fact, using the 

information provided by SRI, MCL (Monsanto’s British subsidiary) stated, “With 

reference to the impression generally given that cold Aroclors are safe. . .air saturated 
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with cold Aroclor is at or above the maximum permissible concentration.” (MONS 

095188, 12/6/1955). 

 For example, the calculated saturated air concentration for Aroclor 1254 at 77F 

was 1.5 mg/m3. This value was fifty percent higher than the ACGIH’s MAC of 1.0 

mg/m3 and equal to the PCB concentration reported by the Kettering Laboratory 

that showed liver damage in animals. Thus, Monsanto knew unsafe saturation levels 

of PCBs were conceivable for workers in enclosed spaces at room temperatures11.  

c. MCL’s position was that future applications of Aroclors “must be governed” by the 

finding that prolonged exposure to Aroclor vapor at 1.5 mg/cu. meter “can produce 

damage to the liver and kidneys of test animals.” (MONS 095215, 8/19/1955).   

d. MCL stated that “[i]n translating this finding to the human being it is the recognized 

practice to employ a safety factor of 10 12 . . .” For Aroclor 1254, MCL indicated the 

maximum safe level for the public would be below 0.15 mg/cu. meter, and this value 

would be applicable to all Aroclors since they are similar in chemical composition 

(MONS 095215, 8/19/1955).   

 Monsanto recognized when PCBs volatilized from surfaces painted with Aroclor plasticizer 4.

containing paint the PCBs persisted in indoor air at unsafe concentrations.  

a. Monsanto conducted two studies to evaluate plasticizer loss and resulting air 

concentrations when surfaces were painted with Lustrex Latex paint containing Aroclor 

1248, which was similar in composition to Aroclor 1254. In the first study, five of the air 

samples collected from the painted rooms with temperatures between 70 and 100 

degrees F had Aroclor 1248 concentrations between 1 mg/cu. meter and 5 mg/cu. 

meter (MONS 061753, 12/31/1952). 

b. In the second study, “[t]he [Aroclor 1248] concentration remained in the 1.0 – 2.0 mg. 

per cu. meter range over a period of about one month [the length of the study].” 

(MONS 095193, 2/12/1954; MONS 095186, 3/15/1954; DSW 147758, 3/15/54). This 

study led Monsanto to conclude that the PCB vapor concentration “was sufficiently high 

. . . to make the room unusable for about 3 days.”  (DSW 147758, 3/15/54). 

                                                             
11 In the mid-1950s, the Navy conducted experiments on animals exposed to air saturated with Pydraul 150 (25% Aroclor 
1242) and found that liver damage was caused by skin adsorption without any sign of injury prior to autopsy. The Navy 
reported to Monsanto its position that “Pydraul 150 [was] just too toxic for use in a submarine.” (DSW 148006, 6/7/1956; 
MONS 095639, 12/19/1956; MONS 095640, 1/21/1957; MONS 095645, 9/11/1957). 

12 In January 1954, an article in the quarterly bulletin of the Association of Food and Drug Officials of the United States was 
titled, 100-Fold Margin of Safety.  The article stated that animals generally are “more resistant to toxic chemicals than 
man”, and that “man is about 10 times as sensitive to poisons as the rat”.  Since humans cannot be used as experimental 
subjects, the toxicity of a substance must be based on studies in laboratory animals.  The article also pointed out that a 
“safe dose” for chronic toxicity is “that dose just short of causing an observable effect.” (Lehman et al, 1954). This safety 
factor is supported in the literature (Dourson et al, 1983). The maximum permissible limits set in the 1930s and 1940s did 
not take into account the 1/10 factor. 
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c. When reporting the results of the paint tests to MCL, Monsanto (U.S.) stated “As I’m 

sure you know, Aroclors cannot be considered non-toxic.” It informed MCL that “[w]e 

do not recommend that they be used in paints which might be applied in confined or 

unventilated areas, particularly if the paints might be used on heated surfaces.” (MONS 

095187, 9/1/1953).  

d. MCL had also collected air samples after painting a room with latex paint containing 

Aroclor 1248 and reported concentrations were around 0.5 mg/cu. meter for a month. 

MCL pointed out that if this paint was used, a person would be exposed to a 

concentration far exceeding the 0.15 mg/cu. meters (based on the 1/10 safety factor). 

Therefore MCL recommended following Monsanto (U.S) in “withdrawing our 

recommendation that Aroclors be used as a plasticizer in Lustrex Latex paints.” The MCL 

memo noted that the use of Aroclors in ordinary paint still required examination 

knowing that “a hazardous concentration could be attained in a room in which a large 

area is painted with Aroclor-containing paint.”  (MONS 095215 @095218, 11/26/1954; 

MONS 095215, 8/19/1955). 

e. Monsanto recognized that the rate of volatilization of PCBs from the paint was governed 

by the rate of migration within the dry paint (MONS 095215, 8/19/1955). 

f. Monsanto understood that PCB-containing Aroclors were used as plasticizers in 

products sold for household uses, and chose not to conduct any studies representative 

of all the possible exposures from such uses. 

 Monsanto’s position was “[w]e know Aroclors are toxic but the actual limit has not 

been precisely defined.  . . .our main worry is what will happen if an individual 

develops any type of liver disease and gives a history of Aroclor exposure.”  (MONS 

095196, 9/20/1955).  

 If “it is distributed to householders where it can be used in almost any shape and 

form and we are never able to know how much of the concentration they are 

exposed to, we are much more strict.” Monsanto decided no more toxicity testing 

was “justified” (MONS 095196, 9/20/1955). This document demonstrates Monsanto 

did not know what PCB exposure level was safe for the public and was unwilling to 

find out. 

 A 1967 memo indicates Monsanto still had not conducted tests on “the action of 

nanograms of Aroclor in the human body over a lifetime (MONS 096495, 

2/21/1967).  

 According to the US EPA (2015b), the “Exposure Levels for Evaluating PCBs in Indoor 

School Air range from a low of 100 [nanograms per cubic meter] for toddlers age 1 

to <2 years and children 2 to <3 years, to a high of 600 [nanograms per cubic meter] 

for high school students, age 15 to <19 years.” 
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 Monsanto knew or should have known that volatilization of PCBs from final products, such 5.

as polysulfide sealants, would result in secondary contamination that would contribute to 

the persistence of PCBs in the indoor environment, resulting in long term exposures. 

a. Monsanto understood that PCBs had an affinity to dust.   In its Technical Bulletin, 

Aroclor Plasticizers, under the sub-heading Dust Prevention and Dust Catching, “Aroclor 

1254 is a low-cost dedusting agent that holds down the dusting of a variety of chemical 

materials.”  Since Aroclor compounds are not-drying and tacky, they make excellent 

coatings to capture dust, lint, and other airborne particles.”   (DSW 35447 @352487, 

12/1960). 

b. With specialized understanding of the chemical and physical properties of PCBs, 

Monsanto knew or should have known that PCBs as hydrophobic, non-polar molecules 

will also attach to dust particles when volatized into air in enclosed spaces. Also, 

Monsanto knew or should have known that PCBs do not breakdown.  Therefore, the 

PCB-contaminated dust would circulate in the air, a fraction of which would land on 

surfaces: walls, floors, furniture, and humans.  A fraction of the PCBs attached to the 

dust particles or on surfaces would volatilize back into the air, and reattach to dust 

particles or resettle onto surfaces.  This cycling of PCBs represents a long-term reservoir 

indoors and increases potential exposure to PCBs in indoor environments (Whitehead et 

al, 2014; Dodson, 2015; US EPA, 2015b). 

 Monsanto knew that Aroclor 1254 plasticizer volatilized from polysulfide sealants and 6.

caused problems in certain polysulfide sealant applications because its volatility was too 

high. 

a. Presstite Division, “a very large manufacturer of polysulfide sealants for the construction 

industry. . .were having problems with the Aroclor 1254 volatility.” Presstite was 

“anxious” to use a plasticizer with a lower volatility than Aroclor 1254 in its sealant 

when it entered the dual pane windows market13 (TOWOLDMON0053421, 10/27/1967). 

b. Essex discussed its concerns on volatility and migration issues of Aroclor 1254 in 

polysulfide sealants with Monsanto (TOWOLDMON0053307; 11/10/1967; 

TOWOLDMON0053306, 12/7/1967). 

c. TREMCO informed Monsanto it had a “fogging problem with Aroclor 1254” and was 

seeking an alternative for the Twindow market, which had rigid fogging requirements. It 

also needed a plasticizer that was similar in cost to Aroclor 1254 with better fogging 

characteristics for other sealant applications (TOWOLDMON0054094, 11/1/1968). 

                                                             
13 Dual pane windows, also known as thermal windows or insulated glass windows are two window panes separated by a 
space filled with gas to reduce heat transfer between indoors and outdoors. The window panes require a sealant. In this 
context, when Aroclor 1254 (the plasticizer) volatilized from the sealant and was trapped in the space between the 
windows, it condensed and formed a fog. PPG developed Twindow® double-paned insulating glass in 1945, and Andersen 
began selling its Welded Insulating Glass in 1952.   
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d. Thiokol, the major producer of the polysulfide polymer, was not recommending Aroclor 

1254 for insulated window glass because it was too volatile (TOWOLDMON0052394, 

3/12/1969). 

e. PRC also contacted Monsanto concerning the need for substitutes for Aroclor 1254 for 

use in sealants for the thermal windows “because of the high volatility” 

(TOWOLDMON0053030, 1/5/1970; TOWOLDMON0053039, 2/6/1970). 

C. Monsanto marketed and sold PCB-containing Aroclors as plasticizers without providing sufficient 
information on the dangers to the public, end users and the environment from exposure to PCBs 
from open use applications at ambient conditions. 

 In 1930, shortly after PCB production began an article by Swann Chemicals, which was 1.

acquired by Monsanto several years later, highlighted the physical and chemical 

characteristics of PCBs and describing a diversity of potential uses for PCBs such as 

protective coatings like varnishes and lacquers, printing inks, artificial leather, and rubber 

cement which would expose consumers or the environment to PCBs through plasticizer loss.  

The only toxicity information provided was worker exposure to “concentrated vapors were 

irritating to the nasal passages and caused violent headaches to certain persons . . . but no 

toxic effects were noted.” (Penning, 1930). 

 A 1931 article by Swann employees discussed the compatibility of Aroclors and 2.

nitrocellulose lacquers. Experiments evaluating the permanence of Aroclors in the lacquers 

showed that all three Aroclors tested (1242, 1254, 1262) experienced some degree of 

migration. Aroclor 1242 had a “greater volatility” and Aroclors 1254 and 1262 were as 

permanent as, or more so, than dibutyl phthalate (Jenkins et al, 1931).   

 Monsanto’s product information starting in 1940 recommended the same applications for 3.

PCBs as plasticizers as discussed in Penning (1930) as well as chlorinated rubber coatings for 

wood, metal, brick, stone, concrete and fabric surfaces (TOWOLDMON0039017, 5/1940; 

MONS 092643, 10/1/1944; MON-MT-001598, 6/18/1945; DSW 150418, 1/1/1948; MONS 

078331, 4/4/1949). These applications allowed PCBs to migrate into the environment, 

whether that environment was indoor or outdoor air, water or another solid. The toxicity 

warnings were solely focused on workers with no mention of dangers to the ultimate 

consumers, the public, and the environment.   

a. The 1940 “Plasticizers and Resins” bulletin stated that “The Aroclors…should not be 

used in connection with the food industry and continuous exposure in the liquid or 

vapor phase should be avoided.” This statement was in contradiction to Monsanto’s 

selling of PCBs as a chewing gum plasticizer - once a “prized application,” in which the 

PCBs were in direct contact with the human body (MONS 094551, 2/29/1952).  

b. The “Toxicity” section in the 1945 bulletin stated “[e]xperimental work in animals shows 

that prolonged exposure to Aroclor vapors evolved at high temperatures. . .will lead to 
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systemic toxic effects” and that “suitable draft ventilation to control the vapors evolved 

at elevated temperatures…should prevent any untoward effect.”14 The first sentence of 

the section following toxicity stated, “Aroclors have low vaporization losses,” with the 

graphs showing vapor pressure as a function of temperatures all above 125C (257F) 

(MON-MT-001598, 6/18/1945). The information presented in these sections was 

misleading because it insinuated that harm only occurs at elevated temperatures when 

in fact the experimental work on animals was conducted at ambient temperatures 

(Drinker only heated the PCBs to accelerate the buildup of vapors to the concentrations 

needed for the tests). 

c. Monsanto’s Technical Bulletin titled “Aroclor resins and plasticizers for Chlorinated 

Rubber” issued in 1948, specifically recommended uses that had the potential for PCBs 

to come in contact with humans, wildlife, and the environment, such as concrete 

swimming pools, traffic paints, coatings for cloth, and marine finishes. The toxicity 

information only addressed worker exposure to Aroclors over an 8-hour day (DSW 

150418, 1/1/1948). 

d. Another example of  Monsanto’s promotion of PCBs in products with end-user exposure 

was illustrated in the  Technical Bulletin titled “Aroclor 1254 Lubricant and Plasticizer in 

the Manufacture of Paper Draperies” issued in 1949.  It promoted PCBs and “the 

popularity of paper draperies in this country. . . .”  A section was devoted to worker 

health with respect to dermatology and toxicology, but contained no warnings about 

household exposures to PCBs volatilizing from the draperies into the indoor air (MONS 

078331, 4/4/1949). 

 Monsanto promoted PCB-containing Aroclors as being “virtually non-volatile” as well as 4.

inexpensive for waxes, sealants and mastics. Applications included floor waxes, furniture 

and shoe polishes, dental casting waxes which had the potential for direct human exposures 

to the PCB vapors (LEXOLDMON006711, 1964). 

 Monsanto’s product information throughout the early 1960s continued to recommend 5.

applications for PCB-containing Aroclors as plasticizers that had the potential for PCBs to 

migrate out of the final product without mention of risks by PCB exposure to the public, end 

users and the environment. Also, the toxicity statements directed concern away from 

applications at ambient temperatures by incorrectly stating “[a]t ordinary temperatures the 

Aroclor chlorinated polyphenyls have not presented industrial toxicological problems.”  The 

warnings focused only on worker protections at elevated temperatures (DSW 352447, 

12/1960; TOWOLDMON0005563, 1960; MONS 080627, 1961; LEXOLDMON003993, 4/1962; 

TOWOLDMON0024978, 10/31/1966). During this time period, Monsanto was aware of the 

                                                             
14

 The statements in the toxicity section were copied directly from a 1937 memo written by Monsanto employee L.A. Watt. 
The memo stated that he and Dr. Kelly agreed that the statements were written for Monsanto’s Aroclor booklet and as 
well as for correspondence with customers (MONS 219708, 10/11/1937).    
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earlier tests on PCB-containing coatings which painted a very different picture of potential 

dangers to the public as discussed previously in Section X.B.4.   

a. For example, the 1960 technical bulletin written specifically for the plasticizer market 

“Aroclor Plasticizers PL-30615”, in which all applications were open uses, had a separate 

section on “Thiokol’s polysulfide liquid rubber,” which described the benefit of using 

Aroclors as a plasticizer for this resin for many uses including “joint-sealant compounds 

used in construction. . . .” The “Dermatology and Toxicology” section regarding 

inhalation tests on animals and skin patch tests was similar to the bulletins from the 

1940s. When PCBs were used at elevated temperatures, it recommended effective 

local-exhaust ventilation together with general workroom exhaust (DSW 352447, 

12/1960).  

b. The “Safe Handling” section informed about avoiding breathing vapors at room 

temperatures in confined spaces, the statement was written for “liquid Aroclor 

compounds” not products containing Aroclor compounds. The context was limited to 

factory / manufacturing operations but not the ultimate applications that exposed the 

public to PCBs (DSW 352447, 12/1960).  

c. The same plasticizer bulletin had a chart of vaporization rates for various Aroclors and 

other competing plasticizers, with a summary statement that read “the vaporization 

rates of Aroclor plasticizers – especially the most widely used 1254 and 1260 – 

compared most favorably with the similar constants of other plasticizers selected 

specifically for these tests because of their low vaporization rates.” (DSW 352447, 

12/1960). This information was misleading in that it appeared to place all the plasticizer 

compounds in the same category without regard to toxicity. 

d. Monsanto’s 1960 catalog, “The Aroclor Compounds” had a section devoted to “Aroclors 

in Plastics”, which suggested similar uses as in the previous bulletins. The Dermatology 

and Toxicity section focused only on worker conditions: “local exhaust ventilation 

together with general workroom exhaust is recommended.” (TOWOLDMON0005563, 

1960). PCB vaporization rates and vapor pressures were included in the bulletin, but not 

in context of what the public would be exposed to, even though Monsanto had that 

information based on the paint tests it had conducted a few years earlier. Once again, 

Monsanto limited the dangers of its PCBs to factory / manufacturing operations.   

e. In 1961, Monsanto’s Plasticizer Sales Department published a salesmen’s manual titled 

“Plasticizer Patter” with information “useful to you in suggesting new uses or 

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

uses listed for PCB-containing products had the potential of PCB exposure to the public. 

A partial list of products included (LEXOLDMON005375, 2/1961):  

                                                             
15 Technical Bulletin PL-306 was revised in 1966 and contained the same statements in the toxicity and safe handling 
section as the 1960 bulletin (TOWOLDMON0024978, 10/31/1966). 
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 Concrete and stucco paints, paper coatings, Christmas trees, icicles for Christmas 

trees, varnishes, floor wax,  paperback novels, Reader’s Digests, bookbinding 

adhesives, rug backings, flooring adhesives, sealing compounds for aluminum 

windows, curtain wall construction, building sealants, leather and shoe adhesives, 

epoxies, wall tile adhesives, paper base, wax paper coatings, hair brushes, 

carbonless carbon paper, insecticide carriers, printing inks, ceramic slurry, and water 

soluble soil-poison concentrate.  

 For “Rubber (Thiokol)” the salesmen’s manual stated, “Here is another sleeper. The 

quantity that we are moving in this field once again caught us by surprise. . . . The 

primary end use is in sealing compounds for aluminum windows, industrial 

applications, curtain wall construction, etc.”    

f. Monsanto specifically marketed to polysulfide sealant manufacturers using Thiokol’s 

polysulfide liquid polymer. Technical Bulletin No. PL-331 “Monsanto Modifiers for 

Thiokol polysulfide liquid polymers” described a variety of Monsanto’s plasticizers 

compatible with polysulfide rubber, including PCB-containing Aroclors 

(LEXOLDMON003993, 4/1962). The Aroclors were featured as the plasticizer for 

polysulfide joint sealants used in curtain-wall construction, a “rapidly growing” area that 

required “large quantities of permanently flexible, strongly adhering sealants.” 

(LEXOLDMON003993, 4/1962). 

 Monsanto understood PCB-containing polysulfide sealants would be used in the 

construction of buildings, including schools, which would allow for volatilization of 

PCBs in indoor environments.  

 In the table of physical properties, unlike the other plasticizers, no vapor pressures 

were listed for the Aroclors (1221, 1242, 1254, 5460), even though Monsanto 

possessed this information since at least the early 1950s. Monsanto referred to its 

other technical bulletins for complete details on its modifiers with no mention of 

toxicity and hazard information (LEXOLDMON003993, 4/1962). 

 Monsanto incorrectly and repeatedly under-reported the vapor pressure of Aroclor 1254 in 6.

its technical bulletins, which had the effect of minimizing the dangers of PCB volatilization.  

a. As discussed previously, SRI’s research in 1955 resulted in the determination of vapor 

pressures for several of the PCB-containing Aroclors, including Aroclor 1254, and 

Monsanto understood that at ambient temperatures, the saturation concentration 

could reach or exceed the permissible limit. 

b. In some of the technical bulletins, Monsanto provided tables and charts of vapor 

pressures of some Aroclor products. In the table of “Approximate Vapor Pressures,” the 

vapor pressure of Aroclor 1254 was reported as 0.00006 mmHg (6x10-5mmHg) at 100°F 

(37.8°C) (TOWOLDMON0005563, 1960; DSW 352447, 12/1960; TOWOLDMON0024978, 
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10/31/1966). This vapor pressure was an order of magnitude less than that determined 

by SRI for Monsanto. Using the lower, incorrect vapor pressure, the saturation 

concentration of Aroclor 1254 vapor in air at 100°F matched precisely the ACGIH’s 

maximum allowable concentration of 1.0 mg/ cu. meter. The exact match may not have 

been fortuitous. 

c. When the correct vapor pressure based on the SRI data and equation is used, the 

resulting saturation concentration in air is actually 4.8 mg/m3, almost 5 times higher. 

Furthermore, the saturation concentration at 100°F is nearly 10 times higher than the 

permissible limit of 0.5 mg/m3as set by Drinker (1939). A comparison of the vapor 

pressures presented in Monsanto’s product information with the vapor pressure 

calculated using SRI’s equation is presented in Appendix C.  

d. Monsanto knew the permissible limits and included them in the technical bulletins. In 

the toxicity section it stated “[t]he threshold limit values (maximum allowable 

concentration for an 8-hour working day) set by the American Conference of 

Government Hygienists are 1.0 milligram per cubic meter of air for the lower-

chlorinated Aroclor compounds and 0.5 milligram per cubic meter of air for the more-

highly-chlorinated compounds, such as Aroclor 1254.”(DSW 352447, 12/1960; 

TOWOLDMON0024978, 10/31/1966). 

e. The incorrect and much lower vapor pressure at 100°F reinforced Monsanto’s position 

that at “ordinary temperatures” PCBs did not present a toxicological problem to workers 

and likely would not have raised concern from its direct customers. 

f. By misreporting the vapor pressure for Aroclor 1254 at 100°F, Monsanto mislead 

plasticizer customers from understanding the full potential of Aroclor 1254 to volatilize 

out of end products at ambient temperatures in indoor environments. Furthermore, by 

not taking into account the factor of 10, Monsanto mislead plasticizer customers 

from understanding the toxicity limits of Aroclor 1254 for humans. 

 Monsanto downplayed and denied concerns about exposure to Aroclors at ambient 7.

temperatures and in final applications. 

a. When Monsanto responded to customer requests on Aroclor toxicity in the workplace 

and for end users, it focused on the potential for injury by the inhalation of fumes at 

elevated temperatures (M33081, 12/30/1947; MONS 097894, 2/8/1960; MONS 090360, 

5/6/64; TOWOLDMON0054172, 2/7/1967). 

 For example, Monsanto’s Manager of Environmental Health, Elmer Wheeler, told 

Raytheon, “there is little vapor inhalation hazard when [Aroclors 1242 and 1254] are 

handled in a closed system or when handled at room temperature.” (MONS 090360, 

5/6/64). 

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 91 of 279



21 
 

 To W.R. Grace, Monsanto wrote “with the exception of instances where prolonged 

breathing of the fumes evolved at high temperatures occurred, we have had almost 

no complaints referable to systemic damage. . . . Local exhaust ventilation should be 

provided if Aroclor fumes are evolved during the process.” (TOWOLDMON0054172, 

2/7/1967). 

b. Monsanto’s Jack Garrett and Elmer Wheeler assisted the Industrial Hygiene and Clinical 

Toxicology Committee of I.M.A. with preparing the section on “chlorodiphenyls” (PCBs) 

for the “Hygienic Guide Series,” dated Jan/Feb 1965. In the “Hazards and Their 

Recommended Control” section it stated, “[w]here chlorinated diphenyls are used at 

room temperatures, the hazard of inhalation is considered slight or absent.” (MONS 

076148, 1965). This statement had no scientific basis. Monsanto knew that exposure to 

PCBs at ambient temperatures could cause harm based on the published works of Von 

Wedel et al (1943) and Meigs et al (1954).   

D. Monsanto knew that PCBs were persistent, bioaccumulative, toxic environmental contaminants 
to humans and wildlife. 

 In 1968, approximately 1800 people in Yusho, Japan had consumed rice oil contaminated 1.

with Kanechlor (a Japanese brand of PCBs) over a period of several months with hundreds 

requiring medical treatment for chloracne and systemic toxic effects. The rice oil had 

become contaminated when the PCB fluid leaked out of equipment used for the heating the 

rice16. (MONS 090070, 1/23/1969; MONS 097691, 2/18/1969; Kuratsune et al, 1971). 

a. When Monsanto became aware of the “Yusho Incident,” internal memos focused on the 

potential impact to the world-wide market for PCBs, and its need to protect it (MONS 

090070, 1/23/69; MONS 097691, 2/18/69). 

 Exposure to chlorinated compounds from direct contact with the environment was known 2.

to harm wildlife. 

a. In 1962 Rachel Carson published Silent Spring, a book that described how pesticides 

comprised of chlorinated hydrocarbons (e.g. DDT) entered the food chain and 

accumulated, potentially endangering wildlife and even humans.  The scientific research 

cited in the book had showed that in experimental animals these chemicals were toxic 

and bioaccumulated in the food chain. Carson related this research with the earlier work 

of Drinker et al (1937) to demonstrate the similarities of the chlorinated compounds and 

their harm to humans and wildlife.  

b. Carson’s book put Monsanto on notice that its PCB-containing Aroclor products had the 

potential to cause similar impacts as those chlorinated compounds specifically identified 

as pesticides. It was marketing PCBs as a pesticide extender during this time.     

                                                             
16 The illnesses were later primarily attributed to polychlorinated dibenzofurans (PCDFs) which were formed when the 
PCBs were heated to high temperatures in the heat transfer equipment (Masuda, 1985; Schecter, 1994). 
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c. Monsanto was also a producer of the insecticide DDT when Silent Spring was published. 

It responded to Silent Spring by publishing a parody “The Desolate Year,” which 

predicted a future of devastation in a world where famine, disease, and insects ran wild 

because pesticides had been banned rather than a thoughtful consideration of its 

scientific findings with respect to PCBs (Monsanto, 1962). 

 Monsanto learned that PCBs were detected in the environment in Europe and the United 3.

States. 

a. On November 22, 1966, Dr. Soren Jensen, a Swedish researcher at the Institution of 

Analytical Chemistry, Stockholm University reported that PCBs were found in fish 

throughout Sweden, in a dead Bald Eagle, and even in his wife’s, and baby daughter’s 

hair. “She got her dose of PCB with her mother’s milk.” PCBs were as poisonous as DDT, 

but much harder to break down and biodegrade in the ecosystem. He concluded, 

“[PCBs] can therefore be presumed to be widespread through the world. “  (New 

Scientist, 1966). 

b. Monsanto’s European office in Brussels informed Monsanto Headquarters of Dr. 

Jensen’s research. PCBs were found in paints and as pigments in various plastics as part 

of finished products and “[a]ccording to Mr. Jensen, products containing PCB should 

have this openly declared,” and indicated that Jensen would increase his cooperation 

with scientists to find the sources of the PCB contamination (MONS 090520, 11/28/66). 

c. A science publication, LKB, issued a press release in January 1967 titled, “Swedish firm 

produces instrument that detects a previously unobserved poison in fish, fowl and 

mammal.”  The article provided depth to the methods Jensen used to detect the PCBs as 

separate from DDT.  It was noted, “The effect of this poison on man is not yet fully 

known.”  (MONS 062162, 1/10/1967). 

d. Shell Chemicals informed Monsanto that its laboratory also identified PCBs (Aroclors) 

and confirmed the “soundness” of Jensen’s work (Plaintiff’s Ex. 2A09, 1/12/67). 

e. Following up on Jensen’s work on PCB environmental contamination, Dr. Robert 

Risebrough (a biology professor at the University of California, Berkley) detected PCBs 

and chlorinated pesticides (e.g. DDT) in a number of species of fish and birds along the 

coasts of the Western United States and Central America. He reported on his findings at 

a science conference, and also in a subsequent publication titled “Polychlorinated 

Biphenyls in the Global Ecosystem.” His research connected PCBs with the thinning of 

egg shells and to possible extinction of several species of birds (MONS 097123, 

10/21/1968; DSW 280820, 12/14/68). 

f. More of Professor Risebrough’s work was published with the title of “Chlorinated 

Hydrocarbons in Marine Ecosystems.”  He wrote, “The polychlorinated biphenyls (PCB) 

occurring in fish and other marine organisms are assumed to be industrial pollutants.  
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They are used extensively in industry as plasticizers and in the manufacture of paints, 

resins, electrical insulators and other products, and are available in railway car amounts.  

Since they are very stable, resist degradation, have significant vapor pressures, and are 

poorly soluble in water and highly soluble in lipid, it is inevitable that they should be 

concentrated in biological systems.”  He concluded, “These which are non-polar, water-

insoluble and which have finite vapor pressures will eventually appear in marine food 

chains.  The DDT compounds and the polychlorinated biphenyls have already done so to 

an alarming degree.”  (MONS 083014, 10/9/1968). 

 Monsanto’s reacted to the findings of PCBs as an environmental contaminant by denying 4.

the validity of the research results, and directed its efforts to protect and expand its Aroclor 

production and sales. 

a. Monsanto’s response to “adverse publicity in Europe,” was to characterize it as 

propaganda.  Monsanto’s objective was to “make sure our Aroclor business is not 

affected by this evil publicity.”  (MONS 097089, 2/13/1967). Monsanto questioned 

whether the concentrations found in the environment were toxic, and decided to “fight 

the battle of the analytical method first before we get too involved with toxicology.”   

(Mons 097694, 2/27/1967). 

b. Despite the scientific research implicating PCBs as a global contaminant, Monsanto’s 

Board of Directors unanimously voted in a favor of an appropriation request of $2.9 

million to expand its Aroclor production facilities at its two production plants to improve 

quality and capacity (DSW 013006, 11/22/1967). 

c. At a 1968 Monsanto Corporate Development Committee meeting that centered on 

Aroclors, the key issue was “how to significantly increase the sales growth while 

maintaining the domestic supply position and profitability.”  (TOWOLDMON0001287, 

4/22/1968). 

d. In response to Risebrough’s findings, Dr. Scott Tucker, an analytical chemist hired by 

Monsanto, was directed to assist in “fighting the analytical battle. [He] is going to 

scrutinize the analytical aspects and particularly the validity of some of the assumptions 

made by the author,” rather than collaborate with Risebrough to further the research 

efforts (MONS 097123, 10/21/1968). 

e. Monsanto expressed concern about future sales if Risebrough’s assertions that PCBs 

were “a toxic substance endangering man himself” and were “causing the extinction of 

the peregrine falcon, an indicator of things to come.” Monsanto stated, “If chlorinated 

biphenyl is shown to have some long term enzyme or hormone activity in the ppm 

range, the applications with consumer exposure would cause difficulty. . . .Here there is 

no question of identification.  Therefore, “[e]ither his position is attacked and 

discounted or we will eventually have to withdraw product from end uses which have 

exposure problems” (emphasis added) (MONS 096509, 3/6/69). 
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 Monsanto released misleading information to the public and government agencies about 5.

PCBs while withholding publicity from its customers to protect its PCB market when adverse 

publicity highlighting PCBs as an environmental contaminant began to appear in U.S. media 

in 1969. 

a. The press informed the public of Risebrough’s research findings on PCBs. The San 

Francisco Chronicle published an article with the headline, “A Menacing New Pollutant” 

in February 1969 (Perlman, 1969). The LA times and a local TV station also had stories 

(MONS 097499, 3/3/1969). 

b. Monsanto responded by issuing a press release with several arguments to refute the 

claims made by Risebrough and the media about the widespread use of PCBs and its 

ubiquity in the environment (MONS 097499, 3/3/1969). 

 Although Monsanto stated that PCBs were not “used in tires, house paint, 

household products, epoxy resins or major vinyl plastics,” it knew PCB-containing 

Aroclors as plasticizers were incorporated into a number of household products. 

 It also stated that PCBs as plasticizers were “incorporated into the polymer as an 

integral part of the solid material. This applies whether the polymer is used as an 

adhesive, an elastomer (sealant) or a surface coating.”  However, as discussed 

previously, Monsanto knew that PCBs as plasticizers escaped through volatilization 

and migration from the polymer products. 

 Concerning toxicity, the press release stated “PCBs are not hazardous when properly 

handled and used.” Monsanto did not define proper handling and use of consumer 

products because it hadn’t conducted the necessary research to find out. 

 With regard to its presence in the environment, Monsanto stated that PCBs “are not 

sprayed or dusted on crops, woodlands, or any other areas, as are pesticides.” The 

press release challenged the science and soundness of Jensen’s and Risborough’s 

findings, questioning whether PCBs was the chemical that was even detected. The 

statement concluded with “[t]he source of the marine life residue identified as PCB 

is not yet known.” (MONS 097499, 3/3/1969). However, Monsanto knew that PCBs 

were sold for use as insecticide carriers / pesticide extenders.17   

                                                             
17

 Monsanto knew it sold PCBs to pesticide producers for use as an extender (e.g. Lindane) starting in the 1950s. Monsanto 
knew the pesticides (with PCBs as the extender) had the potential for broadcast use (MONS 072095; MONS 092048; 
TOWOLDMON0043718).  However, it withheld this information on sales and usage when it wrote to Mr. Robert Z Rollins, 
Chief, California Department of Agriculture that, “To the best of our knowledge, Aroclors are not used as solvents in 
pesticide formulations.” (TOWOLDMON0003805 @3810). One year later, in a confidential memo, Monsanto wrote, 
“Effective immediately, Monsanto will discontinue the sale of PCBs to any customer using or intending to use PCB as an 
insecticide/pesticide carrier.”  Several customers were listed with the advice to call and inform them of the decision, and 
to avoid adding new customers (MONS 099535, 4/23/1970). 
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c. Monsanto provided other misleading statements in response to public and government 

inquiries. 

 Monsanto claimed PCBs were used in closed systems like transformers and 

capacitors; their use was restricted and they not” widely used” in household 

products (MONS 088331, 3/14/69; NCR-FOX-0575899, 7/23/1969). 

 Monsanto claimed the use of PCBs as plasticizers in product such as adhesives, 

coatings, and specialized elastomers were an integral part of the material and could 

not be washed away (MONS 088331, 3/14/1969; NCR-FOX-0575899, 7/23/1969). 

 Monsanto claimed Risebrough may have misidentified PCBs as the chemical present 

in the environment (MONS 088331, 3/14/69) 

 Monsanto claimed PCBs were not “broadcast in the same fashion” as chlorinated 

pesticides (e.g. DDT) (NCR-FOX-0575899, 7/23/69). 

 Monsanto claimed that PCBs were not hazardous or “seriously” toxic if handled 

properly and only to avoid exposures at elevated temperatures (MONS 088331, 

3/14/69; GPFOX00045446, 7/15/69; NCR-FOX-0575899, 7/23/69). 

 Monsanto claimed that PCBs presented “little vapor inhalation hazard at ambient 

temperatures.” (NCR-FOX-0575899, 7/23/69).  

d. A Monsanto plan for PCB-containing Aroclors was developed “if the worst were to 

happen and [it] began to lose sales rapidly as [its] customers take the easy way out and 

discontinue using them.”  With regard to communications on Aroclor publicity, this plan 

recommended that Monsanto “not bring this publicity to the attention of our Aroclor 

customers” including the sealants, coatings and adhesives customers. PRC, the 

formulator of the polysulfide sealant used at Westport Middle School, was on the list of 

customers not to inform at that time (DSW 593169, 3/12/1969). 

e. In “Future Plans for Aroclor Plasticizers” Monsanto stated, “[t]he adverse publicity on 

Aroclors may have little impact or it may be very damaging, particularly if customers 

decide to play it safe and formulate around Aroclors.”  (DSW 593169, 3/12/1969). 

 Monsanto’s Papageorge who was managing the PCB issues from a corporate perspective, 6.

gave a speech titled, “Monsanto’s PCB Program,” to the 1971 American National Standards 

Institute Committee meeting. Highlights from his talk outline Monsanto’s continuing desire 

to minimize the PCB situation (ADM 007693, 9/14/1971). 

a. Monsanto downplayed the use and its knowledge of PCBs in household products, 

referring to such uses as “so small, we Monsanto were not aware of [them].” 
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b. Monsanto downplayed the toxicity aspects stating the popular press was responsible for 

the unsubstantiated claim of PCBs being referred to as “hazardous poisons.”  

c. Monsanto detracted sole responsibility for the ubiquity of PCBs by attempting to indict 

all PCBs customers: “A thought we must all keep in mind, too, is that we’ve got to live 

with the PCB’s we introduced into the environment for the past 40 years.  They have not 

disappeared overnight; they will not disappear overnight.”  

X. Monsanto’s delay in providing information to its employees, customers, end-users, governmental 

and regulatory agencies, and the public permitted continued sales of PCB-containing Aroclors for 

“open” use applications including polysulfide sealants and prevented timely inquiries into past 

PCB-containing Aroclor uses and legacy PCB contamination. 

A. Monsanto minimized the information it disseminated to its customers and salesmen on the 
problems with PCBs in order to protect its PCB-containing Aroclor markets. 

 Monsanto was informed by Robert Metcalf, head of Zoology at University of Illinois and 1.

consultant to Monsanto, that “the evidence regarding PCB effects on environmental quality 

is sufficiently substantial, widespread, and alarming to require immediate corrective action 

on the part of Monsanto”.  Metcalf recommended “[s]erious consideration of curtailing 

sales of PCB for uses such as plasticizers, adhesives and no carbon paper where waste is 

certain to enter environment” (emphasis added) (NEV 027182, 4/2/69). 

 During a meeting with Professor Widmark (Jensen’s supervisor) concerning the presence of 2.

PCBs in environmental samples, Widmark “wanted Monsanto to restrict the sale to those 

closed system applications.” Widmark was concerned with PCB-containing Aroclors used as 

plasticizers in products such as marine paints as a source of the environmental 

contamination to the aquatic environment (MONS 098104, 05/13/1969). 

 Monsanto knew open uses could lead to, and had already led to PCB environmental 3.

contamination. Despite the accumulation of scientific data showing the dangers of 

bioaccumulation and bio-magnification of PCBs through the food chain of predatory birds, 

the Organics Division “has a concerted effort underway to protect continued sales and 

uses.” (MONS 036714, 1969). 

 Monsanto formed a PCB Committee to make initial recommendations on how to proceed 4.

given the negative publicity on PCB contamination of the environment. Handwritten notes 

from the PCB Committee meeting revealed its growing concern about its PCB sales (MON-

MT 003311, 8/25/69): 

“Subject is snowballing…Where do we go from here…Alternatives: 1.) Go out of Business 

2.) Sell (The Hell out of) them as long as we can and do nothing else” 

 A Monsanto document titled “The death of Aroclor” illustrated the company’s decision 5.

making process with regard to its two alternatives cited above. On a graph showing sales 
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versus time, the “Let it die” option resulted in a rapid decrease in sales in the shortest 

amount time whereas the “delay the death” option resulted in a slow decrease in sales over 

time until sales reached a plateau (MONS 045497, no date). 

 Monsanto then formed a corporate Aroclor “Ad Hoc Committee” to figure out future steps. 6.

It convened the first meeting on September 5, 1969.  The three objectives of the Committee 

were to: (MONS 030483, 9/5/1969): 

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

2. Permit continued development of uses and sales.  

3. Protect image of Organic Division and of the Corporation.”   

 The Aroclor Ad Hoc Committee considered several alternatives to mitigate the negative 7.

publicity of PCBs, given that PCBs were being identified as contaminants of the 

environment, the chemical stability (persistence) of the higher chlorinated Aroclors (1254, 

1260) and the existence of significant toxicological effects in wildlife species. The 

alternatives included (DSW 164905, 10/15/69): 

“1) Say and do nothing – making the governmental agencies prove their case… 

2) Take action to create a smoke screen hoping to delay any restrictive action by 

governmental agencies. 

3) Immediately discontinue manufacture and sale of Aroclors 1254 and 1260. 

4) Discontinue manufacture and sale of all polychlorinated biphenyls. 

5) Respond responsibly admitting that there is growing evidence of environmental 

contamination by the higher chlorinated biphenyls and take action to resolve the 

problem…such a course of action would postpone precipitous action by governmental 

agencies for a few months and then limit any restrictions to Aroclors 1254 and 1260.” 

 Soon thereafter, Monsanto issued its PCB Environmental Pollution Abatement Plan based on 8.

the Ad Hoc Committee’s work and recommendations. This report presented Monsanto’s 

short term goals: “reduce the exposure in terms of liability,” and “publicize actions where 

believed advantageous” by portraying to the public positive actions at correcting the 

contamination problem (MONS 035310, 11/10/1969). 

a. Monsanto expressed concern about the plasticizer market because it knew that 

plasticizers had the potential to cause contamination – the findings “affects a wide 

range of plastics and adhesives because PCB serves as the plasticizer.  A wide range of 

paints and coatings are affected.” (MONS 035310, 11/10/1969) 

b. Monsanto listed swimming pools and traffic paints as sources of environmental 

contamination from washing the coated surfaces, and identified the lining of tanks with 

PCB-containing coatings as a source of product contamination (MONS 035310, 

11/10/1969). 
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c. Monsanto stated for example that one million pounds per year of PCBs were used in 

highway paints and that it “can assume that nearly all of this Aroclor winds up in the 

environment.”  (MONS 030483, 9/5/1969). 

 A draft PCB Presentation was prepared for the Corporate Development Committee in late 9.

1969.  Its express purpose was to acquaint the Committee “with the PCB (Aroclor) pollution 

problem and to secure [the Committee’s] guidance and approval on a recommended plan of 

action (MONS 058730, circa Dec 1969/Jan 1970). 

a. The Committee was informed that the PCB market was “one of Monsanto’s most 

profitable franchises”, which was “being threatened” by PCB “pollution problems.” 

b. The Committee was apprised of a number of alternatives considered in light of the 

recent findings of PCBs in the environment, the potential for adverse legal and public 

relations problems, and the desire to maintain the PCB market. Monsanto admitted it 

could not go out of the Aroclor business because “there is too much customer/market 

need and selfishly too much profit. . . .” 

c. The Committee was informed that PCB-containing Aroclors sold as plasticizers could 

cause contamination from leaching and vaporization. For example, sealants used in 

automotive, construction and joint sealants were identified as possible PCB 

contamination sources due to “long-term leaching.” 

 In 1968 and 1969 sales of Aroclors were 33 and 34 million pounds, respectively, and 

in 1968, 3 million pounds of Aroclors were sold to the sealants market. 

 In line with its objective of portraying a positive image, Monsanto sent letters to its U.S. 10.

distributors and customers of plasticizer-grade Aroclors 1254 and 1260 informing them of 

the publicity surrounding PCBs as “potential” environmental contaminants. Monsanto 

informed its distributors and customers that the lower chlorinated Aroclors presented no 

problem to the environment.  Monsanto attached an article concerning water quality 

standards for each state (pH, temperature and dissolved oxygen, only) and referred its 

distributors and customers to the section regarding the need for good manufacturing 

practices to prevent the discharge of any materials in waterways but made no reference to 

PCBs. (DSW 318242, 2/19/1970; DSW 318245, 2/27/1970). No details were provided on how 

PCB-containing Aroclors used as plasticizers in their customer’s products were causing 

environmental contamination. 

a. Monsanto’s distributors were told it was their responsibility to notify their customers of 

the information provided in Monsanto’s letter even though it contained no PCB specific 

information on how to prevent environmental contamination (DSW 318242, 

2/19/1970). 
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b. There was no indication that Monsanto checked on whether its PCBs distributors alerted 

their customers even though Monsanto sold 4.5 million pounds of PCBs to distributors 

of plasticizers in 1968 alone (DSW 593170, 3/12/1969). 

 Monsanto knew that households and tradesman could buy PCB-containing polysulfide 11.

sealants from stores but did not inform them about the presence of PCB-containing Aroclors 

in these sealants nor the extended release of the PCB vapors from the sealants after 

installation in buildings.   

a. A handwritten graphic traced the sale of PCB-containing Aroclors in polysulfide sealants 

from Monsanto. One branch illustrated Monsanto selling to distributors who then sold 

to the sealant manufacturers.  Another branch showed Monsanto selling directly to the 

sealant manufacturers.  The arrow from the sealant manufacturers to the store had the 

notation “distribution chain unknown.” The arrow from the store went to “householder 

or tradesman”, followed by another arrow to building, and the last arrow to dump.  The 

notation on this last arrow was “years.”  (MONS 060750, circa 1969-70). 

b. Above the last arrow from building to dump, the notation read “years,” which indicated 

Monsanto knew polysulfide sealants would remain in buildings for a long time, allowing 

for the continued volatilization and cycling of PCBs in the indoor air.  

 In a presentation to its sales personnel, Monsanto stated the purpose of the letters was to 12.

“minimize and, hopefully, eliminate claims made against us for environmental pollution 

damage.”  It was “merely fulfilling what [it] consider[ed] to be our moral and our legal 

responsibility to our customers”.  Monsanto did not intend for the letter to “imply guilt” or 

its agreement with any of the published articles on PCB contamination. The water quality 

standards article was included so as to minimize the attention on just PCBs.  It strongly 

encouraged the salesmen by stating “Aroclor sales have increased every year for ten years – 

in boom or recession.  We want 1970 to be no different.” Since its goal was to continue 

selling all Aroclors, Monsanto expected its sales personnel to downplay any replacements 

(TOWOLDMON0046386, circa 2/1970). 

 Talking points for sales personnel on how to handle plasticizer customers after they received 13.

the letter demonstrated how Monsanto intended to downplay the publicity of PCB 

environmental contamination and minimize any customer concerns associated with 

continuing to use PCB-containing Aroclors as plasticizers (TOWOLDMON0046386, circa 

2/1970). 
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a. For example, the salesmen were to state that PCB-containing Aroclors 1221, 1232, 1242, 

1248, 1262, and 1268 were NOT persistent contaminants and posed NO long-term 

threat, which Monsanto knew not to be correct for Aroclor 124218. 

b. In response to a hypothetical question of whether or not “Aroclor 1254/1260 could 

escape from my sealant/adhesive/coating” into the environment, Monsanto only 

provided the statement, “This will depend entirely on the final use to which your 

product is used—its ultimate disposition.” As discussed previously in Section X.B. 

Monsanto had known that PCBs would escape from those products independent of the 

final use. 

c. For a question regarding loss of Aroclor 1254 and 1260 vapors from a customer product, 

Monsanto suggested ignoring the concern on Aroclor volatility and deflect it by stating, 

“Articles on PCB interference with pesticides analysis have mentioned the possibility of 

loss to atmosphere from vaporizations when Aroclor are heated. We find this hard to 

believe and it warrants considerable investigation.” As discussed previously in Opinion 

1, Monsanto understood that PCBs as plasticizers volatilized from final polymer products 

at both ambient and elevated temperatures.   

d. In response to a question about toxicity, the document suggested the misstatement, 

“The amounts being found in the environment are not considered a danger to humans 

or fish. The whole question on chlorinated pesticides relates to birds.”  

e. If asked what they should tell their own customers, the sales personnel were told to 

avoid a direct answer by, “Tell your customer—We want to advise you of a possible 

environmental problem. Without knowing what your customer does with product X, this 

is hard to answer.”   

 Monsanto, referring to the presentation made to its sales personnel, reiterated Monsanto’s 14.

strategy at the time: downplay the PCB notification letter and alleviate customer concerns in 

order to continue selling Aroclors (DSW 318257, circa 2/1970). 

 An example of Monsanto’s unwillingness to inform its salesmen and customers about on-15.

going PCB contamination involved silos. Monsanto had become aware of incidents of milk 

contaminated with PCBs in Ohio, Georgia and Florida. The contamination was traced back to 

cows consuming feed stored in silos painted with a surface coating containing Aroclor 

1254.The PCB plasticizer in the paint had leached into the silage. It was estimated that over 

40,000 silos had been coated with the PCB containing paint, and as of that time Monsanto 

                                                             
18

 Dr. Vodden, a PhD Chemist working for MCL in 1969, testified he was tasked to identify issues associated with PCBs in 
the environment in the UK.  He headed the effort to define the degree of biodegradation of PCBs and found that after 
some degradation, Aroclor 1242 “look[ed] very much like Aroclor 1254, the product that people were claiming that they 
had found in the environment.” He also testified that in 1969 he informed Monsanto’s Dr. Kelly that “even though Aroclor 
1242 was not identified as an environmental contaminant, there was no doubt that degradation of this product would 
eventually appear as a residue in the environment.” (AMH Dec. - Dkt. 667, Ex. 22 [Vodden Deposition] 8/25/09). 
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had not committed to notifying all the silo paint manufacturers of the situation. Even after 

Aroclor 1254 was no longer available for surface coatings, Monsanto questioned whether 

silos were still being painted with previously purchased PCB containing paint, but there was 

no indication that follow up investigations took place (MONS 099541, 3/30/1970; MONS 

087409, 7/28/1970; DSW 170864, 11/19/1970; DSW 325765, 10/29/1970). 

B. Monsanto stopped sales of PCB-containing Aroclors to “open” use applications including 
plasticizers, but only after notifying those customers to stock up prior to discontinuance of the 
products. 

 Monsanto decided to terminate PCB sales “to a number of industrial users where there are 1.

inadequate possibilities of control, for such uses as pesticide extenders, medicinal, dental 

and cosmetic, and cutting oils.  In addition, we are terminating all sales through distributors 

to ensure better control of end uses.” (TOWOLDMON0001319, 4/20/1970). 

 In a May 14, 1970, memo titled “1200 Series Aroclors; Removal of Products from Market,” 2.

Monsanto set a timetable to “phase out of all non-biodegradable PCB products where 

control is not possible”, which included the plasticizers because “none of our applications 

are considered to be of a controllable nature.” Monsanto’s timeline was to notify its key 

distributor accounts and Thiokol (the company that licensed the polysulfide liqiuid polymer) 

by early May 1970, followed by all distributors in late May, 1970 and then direct customers 

on June 1, 1970 (DSW 318071, 5/14/1970). 

 Internal documents reveal that Monsanto was fully aware of increasing reports of PCB 3.

contamination from plasticizer uses and the inability to control the release of PCBs into the 

environment from such applications.  However, Monsanto continued to withhold what it 

knew by informing its customers and distributors that its decision to discontinue the sale of 

PCB-containing products for modifier and plasticizer applications was based on “allegations 

that certain . . . PCBs had been found in the environment”, and that their use as plasticizers 

“may be a source of the alleged environmental contamination” (emphasis added) (MON-

MT-003771, 6/1/1970). 

 Monsanto informed its plasticizer customers that it would continue to “accept orders [of 4.

PCB-containing Aroclors] through July 31, 1970 and [would] make every effort to meet these 

commitments and to complete shipment as of August 31, 1970” (MON-MT-003796, revised 

8/14/1970). 

 By setting the cutoff date for Aroclor shipments to its plasticizers customers at the end of 5.

August, 1970 Monsanto encouraged customers to stockpile PCB-containing Aroclors before 

the products were discontinued. The polysulfide sealants formulators purchased large 

amounts of PCB-containing Aroclors, allowing for continued use of PCBs in applications that 

Monsanto knew were uncontrollable and caused further contamination. 
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a. Pecora typically bought around 100,000 pounds per year of primarily Aroclors 1254, 

1260, and 1262 for the light construction industry.  While working on 

reformulating, “they will stock up as much as they can.” (TOWOLDMON0053377, 

6/5/1970). 

b. Sonneborn indicated that they “would be ordering substantial quantities of all the 

Aroclors they had been using as a hedge until such time as they could develop 

replacements, something like 250 M lbs. of mixed product.” (TOWOLDMON0053987, 

5/25/1970; TOWOLDMON0053982, 6/3/1970; TOWOLDMON0053986, 6/17/1970). 

c. “Intercoastal produces polysulfide sealants and caulks for light construction, using about 

10,000 lbs. Aroclor 1254 per year at most.  They have purchased a year’s supply of 

Aroclor to be used during reformulation.” (LEXOLDMON006714 @006717, 6/3/1970) 

d. Monsanto contacted Sonneborn near the end of August 1970 to “[r]emind them of cut-

off date”, and was informed that they now had a huge stock of Aroclors on hand and 

would not be ordering more (TOWOLDMON0053985, 8/26/1970). In October 1971, a 

follow up call indicated that they were still using “remnants of the large A-1254/A-1268 

stock they had.” (TOWOLDMON0047364, 10/4/1971). 

e. In an October 1970 call report, Monsanto stated that W.R. Grace “purchased 200,000 

lbs. of Aroclor 1254 in August [1970] which represents a stock-pile for usage until late 

1971.”  (TOWOLDMON0054521, 10/15/1970). Over a year later, W.R. Grace was 

reported to have enough Aroclor 1254 to last until Jan-Feb 1972. 

(TOWOLDMON0054537, 11/1971), 

f. PRC’s California location “bought what they thought was a one year supply of Aroclors 

but because of increased business that supply would only last 8 

months.”  (TOWOLDMON0053051, 2/23/1971). The stockpile at PRCs New Jersey 

location was expected to last until June of 1971 (TOWOLDMON0053052, 4/15/1971).  

 A review of Monsanto’s PCB manufacturing and sales records indicates that despite the 6.

publicity on PCBs being a global contaminant, despite the letters that Monsanto sent to its 

customers and distributors, Monsanto produced and sold more PCBs than it ever had before 

in 1970.  In fact, PCBs sold for open uses, the one area of the market that Monsanto 

specifically targeted at discontinuing because the applications could not be controlled with 

regard to releases to the environment, peaked in 1970 (DSW 532590, no date). 

 Monsanto’s customer letters were not adequately educating its customers, including the 7.

polysulfide sealants formulators, on the dangers associated with using PCBs as plasticizers as 

revealed by customer communications in 1970 and 1971. 
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a. Monsanto’s communications with the polysulfide sealants industry after the February 

“notification” letter was sent makes no mention of the letter (TOWOLDMON0053031, 

3/9/1970; TOWOLDMON0053345, 4/30/1970). 

b. In a June 2, 1970 call report, Monsanto noted that PRC inquired if “…PCB Aroclors 

[would] be manufactured anywhere in Western Hemisphere” since it has “plants in 

Canada and Mexico.” (TOWOLDMON0053036, 6/2/1970). Monsanto’s response to PRC 

was that it was “the only producer in this hemisphere. No others are expected.” 

(TOWOLDMON0053035, 6/8/1970). 

c. Two months later a sales call report stated that PRC “…continues to be antagonistic 

towards Monsanto for the posture we assumed regarding Aroclors. However, [the] 

attitude seems to have mellowed slightly, due to information [it] recently received from 

the New Jersey Board of Health concerning the use of Aroclors and wrote PRC “a letter 

describing Aroclors as having extremely toxic effects on the human body thru the liver, 

when absorbed thru skin contact . . . it served to emphasize to [PRC] the seriousness of 

the pressure to which Monsanto has been submitted to recently regarding Aroclors.” 

(TOWOLDMON0053038, 8/11/1970). 

d. A year after Monsanto notified its customers of the Aroclor discontinuation for open 

uses, PRC was “confused concerning Monsanto’s worldwide approach to selling [PCBs].” 

Europe was still getting PCBs from Monsanto and had not been informed of 

discontinuation. PRC’s Technical Director wanted “…to know the story so he can get 

them changed over if PCBs are done.” (TOWOLDMON0053054, 5/18/1971). 

e. Koppers accused Monsanto’s action as being “unjustified and precipitous”.  Monsanto 

finally shed some light on the situation by informing Koppers that PCBs were ubiquitous 

in the environment, and that their use in plasticizers could not be tightly controlled so as 

to prevent environmental contamination.  In addition, Monsanto admitted that the 

plasticizer market had to be sacrificed in order to continue using PCBs in other 

applications (MONS 089525, 7/1/1970; MONS 087409, 7/28/1970). 

f. Monsanto noticed a sale of 12,000 pounds of Aroclor 1242 to Essex in 1971 through 

their functional fluids division as a “capacitor fluid” even though Essex wasn’t in the 

dielectric business. Monsanto suspected Essex was trying to use it as a replacement for 

Aroclor 1254 in its polysulfide sealants and contacted them to reassert that this was not 

an authorized purchase (TOWOLDMON0053131, 11/7/1971; TOWOLDMON0053293, 

11/16/1971; TOWOLDMON0053295, 12/2/1971). 
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C. Monsanto refused to disclose its customers and sales of PCB-containing Aroclor products to 
government, scientists and the public in a timely manner, which prevented any investigations 
into applications including polysulfide sealants in schools that were continuing to release PCBs 
into indoor and outdoor environments. 

 An April 13, 1970 internal memo listed customers using PCB-containing Aroclor plasticizers 1.

in “a number of questionable applications.”  The list includes customers and their 

applications and the distributor from which they were purchasing the Aroclor. Some notable 

applications indicated that despite consistently stating otherwise when responding to 

government officials (Congressman Ryan) and the public, Monsanto knew that PCB-

containing Aroclors were being used in household products such as Kiwi Shoe Polish, 

Florasynth Labs and Perry Brothers Perfumes, and Halvorson Tree Co. “Xmas Tree 

Flameproofing and Sealing,” as well as in fabric coatings and in dental labs.  Another 

attached table listed the use of PCB-containing Aroclors in Curad Bandages (MON-MT-

003143, 04/13/1970). 

 Monsanto rejected numerous requests by Congressman Ryan in early 1970 to disclose vital 2.

PCB information. Specifically, it refused to provide the names of the PCB-containing 

products and the manufacturers of PCB-containing products, refused to provide production 

and sales figures of PCBs, and identification of all the uses of PCBs (DSW 526533, 4/21/1970; 

MONS 098443, 4/28/1970; DSW 203821, 6/18/1970; DSW 526543, 6/30/1970). 

a. A Monsanto memo described Mr. Ryan’s “total interest in the matter was to safeguard 

the health of the public. . . .”  Ryan was clear that his primary concern was that, “PCBs 

are being used in the manufacture of household products which are handled by the 

public and could have an adverse effect on their health.  Monsanto responded, 

“Aroclors were not used to any extent in these articles.”  (DSW 526533, 4/21/1970). 

b.  Monsanto informed Ryan that its production and sales figures were confidential 

information and would only release that information to Ryan “or any responsible 

government agency when we receive assurance that these figures will be kept 

confidential.” (MONS 098443, 4/28/1970). 

c. Ryan countered, “I am most disturbed by the PCB danger and what I consider 

Monsanto’s unwillingness to deal candidly with a dangerous situation. Despite your 

assurances that PCBs are only used in closed systems, independent researchers have 

found them in the environment.  I wonder if it surprises you to learn that Dr. Risebrough 

has discovered PCBs in paints bought at a Berkeley, California hardware store. Have you 

issued any warnings to all potential users of PCBs? ” (DSW 203821, 6/18/1970). 

d. Monsanto replied, to Ryan “[w]e have not issued warnings to all potential users of 

chlorinated biphenyls, but we have more than covered this point by refusing to sell for 

applications where control cannot be established.” Monsanto concluded the letter, “I 
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hope that you will see fit to withdraw your allegations that Monsanto is unwilling to 

deal candidly with this issue.” (DSW 526543, 6/30/1970).  

 As discussed above in Section IX.B.4., during this same time period Monsanto had 

encouraged its plasticizer customers to stockpile PCB-containing Aroclors so they 

could continue using them, specifically in applications “where control cannot be 

established.”  

 As described in Section IX.B.5., its polysulfide sealant customers did purchase large 

quantities of PCB-containing Aroclors.  

 Monsanto continued to deny requests by the media and Dr. Risebrough to disclose PCB 3.

production information (DSW 203242, 12/8/1970; DSW 432285, 12/10/1970; DSW 432274; 

12/10/1970; MONS 093213, 11/4/1971).   

a. Papageorge wrote a letter to Risebrough that stated, “Monsanto has been repeatedly 

accused of callously refusing to divulge usage data.  On the contrary, we have on many 

occasions expressed our willingness to disclose to responsible members of 

governmental agencies on a confidential basis to enable them to correctly establish the 

present and future levels of PCB are escaping to the environment,”  Actually 

Congressman Ryan had previously agreed to keep the information confidential  but had 

been turned down by Monsanto. (MONS 093213, 11/4/1971). 

 At the end of 1971, Monsanto finally released its total production and sales figures on PCB-4.

containing Aroclors through 1971, but refused to divulge customer names, and quantities 

purchased by its customers (DSW 369806, 3/3/1972). Without this information, the sales 

figures alone did not permit the government and scientists to investigate sources of PCBs 

and legacy PCB contamination such as PCB containing sealants in school buildings.   

 A letter to Mr. Legro of the USEPA from Edwin Putzell of Monsanto stated, “In accordance 5.

with your request of yesterday and in the national interest, I violate our and the industry’s 

usual practice by handing you herewith a copy of Monsanto’s present customer list with 

respect to its sale of PCB’s,” which by that time were customers purchasing PCB-containing 

Aroclors for “closed” use applications, including transformers and capacitors (DSW 011799, 

8/8/1975). The list was of little value because it did not include Monsanto’s past customers 

that purchased PCB-containing Aroclors for “open” uses such as polysulfide sealants for 

building construction.  

 Monsanto was aware that the lack of information on PCB products and uses resulted in 6.

numerous industries unknowingly handling products contaminated with PCBs.  For example, 

in 1979, Monsanto was found partly responsible in a Federal Court case concerning PCB 

contaminated minks. The source of the PCB contamination was bakery meal processed into 

poultry feed fed to ducks that were then fed to the minks. With regard to its responsibility, 

Monsanto admitted that it had not communicated to the mink journals the potential for PCB 
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contamination from mink food (MONS 011143, 6/11/1979). This case demonstrated the 

ubiquity of PCBs and Monsanto’s understanding of its responsibility to alert users of 

products that may have contained or were contaminated by PCBs.  

XI. Monsanto had responsibility to protect workers, consumers, communities, the public and the 

environment from dangers associated with manufacture, use, and disposal of PCB-containing its 

products. 

A. Authoritative books on social responsibility defined the role of corporations. 

 Theodore Houser, chairman of Sears, Roebuck and Company, stated in “Big Businesses and 1.

Human Values” Houser (1957): 

“Businesses, no matter how big are accountable to many groups beyond the confines of 

their own organizations. . .customers, the community, the public at large. . . .The 

relationships of the corporation with the community, the public and the government are 

less direct but not less real, and need to be given thought as part of the broad spectrum 

of management responsibility.  

“The responsibility of a business to the community in which it operates is primarily 

social in character.  This responsibility is comparable to that of any private citizen, and is 

not essentially altered by the fact of corporate rather than individual personality.  In 

many ways the obligations of the corporate citizen are greater and more far-reaching 

than those of individual citizens simply because of the corporation’s greater resources, 

in terms not merely of money but of special skills and experience.”  

“It can see its customers not as objects of exploitation, an inanimate resource, but as 

people who will be better customers the better informed they are.  It can show in its 

relations with other businesses dependent upon it a willingness to develop independent 

self-generating entities and thus engender a healthy increase in the social and the 

economic potential of the community.  And while paying the necessary respects to facts, 

figures, and profit-and-loss statements, every business can see itself not only as a 

producer of goods and services but as a citizen as well.” 

 In the book, “Managing The Socially Responsible Corporation”, entrepreneur, Dan Lufkin, 2.

head of the Connecticut Department of Environmental Protection at the time, wrote a 

chapter titled “Some Financial Implications of Corporate Social Responsibility.” He stated 

(Lufkin, 1974): 

“Industry will be charged not only with the responsibility for providing goods and 

services, but also for assuring goods that are safe and well constructed and services 

whose latent effects are not harmful. If in the process of manufacture, industry pollutes 

the air and fouls the water, industry will be expected to bear the major costs of 
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cleansing the air and water and restoring and returning them to the public in usable if 

not mint condition.”  

“It is not enough for top management to want to do good.  The corporate system is 

designed to thwart activities which divert resources from short-term profitability unless 

they are given sufficient funding, unless they are assigned enough skilled people, and 

unless the socially responsible activity becomes a standard of evaluation against which 

staff and line executives can expect to be measured, compensated, and advanced.” 

 In the same book in a chapter titled “Creating a Management Environment for Socially 3.

Responsible Performance” Carl Gerstacker, Dow Chemical Company’s Chairman of the 

Board from 1960 to 1976 made the following statements concerning socially responsible 

corporations (Gerstacker, 1974):   

Under the section, “Creating the Socially Responsive Environment,” he defined three 

“critical postulates for creating a socially responsible management environment within a 

corporation”:   

 “Social responsibility must be a firm, deep seated belief of the management.  It 

must be soundly and deeply a part of the on-going goals and strategy of the 

corporation.  Unless there is a genuine commitment on the part of the 

management this is not going to happen.”   

 “Management must be consistent in its support of social responsibility.”   

 “Management commitment must be long-term.” 

“Dow makes some 1,100 different products, many of them highly hazardous, and in 

making. . .these products. . .some are bound to spill and some to spoil, creating 

pollution problems of a major magnitude. . . .The silver lining. . . is that because we have 

so many problems we also know more than most about handling pollution. . . .Our 

background in environmental matters, in short, was soundly based and solidly 

established by the time environmental contamination became a front page topic about 

ten years ago.” 

“Much of our current effort is being devoted to what we call “product stewardship.”  

This is an important aspect of social responsibility.  As we define the concept, it means 

that we have a responsibility for a product every step of the way, in manufacture, in 

shipping and distribution, in its use, and on to its final disposal. Our marketing people 

work with our customers so that safe handling, safe use, and safe disposal are hallmarks 

of our activities, and so that our products are not used in ways not intended or tested 

for.  Our manufacturing people are concerned not only with meeting our pollution 

control standards but with safety in the packaging and movement of goods.  Our 

research and development personnel emphasize safe products, environmentally sound 

products, and part of their responsibility is to develop information for safe handling, 

use, and disposal of our products.” 
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 Clark Abt, described as “an engineer, environmentalist, entrepreneur, educator and social 4.

scientist” also authored a chapter in Managing The Socially Responsible Corporation19. In, 

“The Social Audit Technique for Measuring Socially Responsible Performance” he outlined 

the “five publics most affected by the activities of corporations”, which were “the 

employees, the owners , the customers, the residents of the corporation’s local 

environments, and the general public.”  In defining corporate social responsibility, he made 

several relevant points that had either widespread or major agreement among corporate 

managers with respect to corporate responsibility (Abt, 1974): 

 “honest, truthful, and fair dealings with other enterprises, consumers, and 

employees” 

 “complete truthfulness in advertising” 

 “nonharmfulness of products and services” 

 “obeying all laws, including those weakly enforced ones against pollution, unsafe 

practices… ,etc.”   

B. Monsanto’s corporate position statements defined its responsibilities to consumers, 
communities, the public and the environment.  

 Monsanto established business principles to live by, which were updated and supplemented 1.

in the 1950s, 1960s and 1970s. 

a. The 1954 Guide for the Medical Department stated it “shall coordinate the air and 

stream pollution aspects of waste disposal activities.” (TOWOLDMON0016531, 1954). 

The Medical Department was deeply involved in PCB product toxicity related to worker 

issues starting in the 1930s and took the lead in handling PCB environmental issues in 

the late 1960s.   

b. In 1966, Monsanto’s guide stated that “[i]n relations with plant communities, we 

will…cooperate with all properly constituted authorities to reduce air and stream 

pollution.” (TOWOLDMON0020039, 1966).   

c. Concerning communities, Monsanto was “to be a substantial contributor to the general 

welfare of society.” (TOWOLDMON0017349, 7/15/1960; TOWOLDMON0018008, 

4/1962; TOWOLDMON0018192, 4/1963) 

d. In 1970, Monsanto stated, “[i]n our growth, we will strive to . . . develop products and 

services which will provide value and safety for the ultimate consumer and will not 

adversely affect the ecological balance of our planet.” (TOWOLDMON0018399, 2/1966). 

                                                             
19 Dr. Abt founded Abt Associates and served as the President from 1965 to 1985. The Abt Associates website has a full career 

profile for him. http://abtassociates.com/About-Us/50th-Anniversary/Presidents/Clark-C--Abt.aspx 
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 Monsanto issued a number of policy statements beginning in 1971. Mr. Michael Pierle, 2.

Monsanto’s Corporate Representative testified that the 1971 policy was in place during the 

entire time Monsanto manufactured and sold PCBs (TOWOLDMON0046444, 7/10/2006).  

a. The 1971 policy stated Monsanto “has always recognized its responsibility to the public, 

to its shareholders, to its employees, to its customers and to the communities in which 

it operates.” These responsibilities included concern for the public interest, 

environmental pollution, and cooperation with the government and regulatory bodies. 

(DSW 117325, 7/1971). 

b. Under “Environmental Evaluation of Proposed New Products and Processes”, 

“Monsanto, recognizing the need for control and reduction of environmental 

degradation, diligently and systematically assesses the impact of proposed new 

products and processes on the environment.” (DSW 117325, 7/1971). 

c. The pollution control policy stated:  “A. Always be concerned for the public interest. . . .  

F. Cooperate with appropriate government agencies, including participation in the 

development of rules and regulations.” (DSW 117325, 7/1971).  

 Monsanto’s position in 1974 emphasized product quality and safety through research and 3.

testing, and maintaining “open communications with all national and local authorities, 

employees, customers and publics”. The 1974 policy statement specifically noted that 

Monsanto “will market products under conditions which promote safe handling and use.” 

DSW 117818, 7/1/1974). 

 Monsanto’s executive, Mr. Papageorge, who was plant manager at its PCB manufacturing 4.

facility in Alabama from 1965 to 1970, Manager of Environmental Control in 1971, and Head 

of Monsanto’s Ad Hoc Committee knew that chemicals such as PCBs should not be released 

into the environment. He testified (Papageorge Deposition, 1993):   

“At a minimum, it is just not prudent to discharge knowingly any kind of industrial 

chemical, whether it be PCBs or any other material…you wouldn’t want to discharge out 

into the environment. It just wasn’t a practice that was considered to be responsible.” 

 Monsanto issued Social Responsibility Policy Statements in 1977 in which it stated, “[w]e will 5.

adhere to all laws governing corporate conduct, but we will not hesitate to go beyond legal 

requirements, if, in our prudent judgement, a higher level of performance is in order. . . We 

will regularly modify and refine our corporate posture in these public policy areas to remain 

responsive to the legitimate demands of the world in which we do business.” 

(TOWOLDMON0047829, 11/1977). 

 The 1990 Pledge stated Monsanto’s promise to “reduce all toxic and hazardous releases and 6.

emissions, working toward an ultimate goal of zero effect; ensure no Monsanto operation 
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poses any undue risk to our employees and our communities . . . .” (no Bates #, January, 

1990) 

C. Monsanto had the expertise and opportunity to investigate the impacts of PCBs on the 
environment.   

 In 1951, Monsanto hired Mr. Jack Garrett, an industrial hygienist, as an air and water 1.

pollution specialist in the Medical Department. 

 In 1957 Garrett wrote an article, “Toxicity Considerations in Pollution Control,” which 2.

explained Monsanto’s methods of determining if waste products in discharges from its 

chemical manufacturing facilities “adversely affect human life.”  He noted that toxicity data 

was available through animal feeding studies, but the “most serious toxicity problem” was 

the effects on aquatic life.   

a. A detailed case history on Monsanto’s acrylonitrile production facility and the 

installation of a waste treatment plant to control discharges of chemical wastes into a 

bay was presented. Experiments on fish to determine acute toxicity were described 

which included various concentrations of chlorinated compounds.   

 He explained the tests had limitations because they did “not take into consideration the 3.

effect on the predatory cycle” in the receiving waters.  Garrett lamented “the lack of 

comprehensive data on the effects of industrial waste on living organisms.” (Garrett, 1957). 

XII. Conclusion 

Monsanto should not have sold PCB-containing Aroclors as plasticizers for polysulfide sealants and 

other materials used in buildings, such as Westport Middle School. By doing so, Monsanto did not 

meet its corporate responsibility to protect consumers, communities and the environment from 

dangers associated with exposure to PCBs. 
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Jack V. Matson, Ph.D., P.E. 
Matson & Associates, Inc 

331 East Foster Avenue ~ State College, PA 16801 
P: 814-231-5253 ~ E: jmatson@matson-associates.com 

www.matson-associates.com 
 

 
EDUCATION  Ph.D., Environmental Engineering, Rice University, 1974       

   M.S., Chemical Engineering, University of Toledo, 1968          

   B.S., Chemical Engineering, University of Toledo, 1965       
        
PROFESSIONAL  
EXPERIENCE  Founder, Principal Engineer, Testifying Expert and Consultant 
   Matson & Associates, Inc., 1980 - present 

Professor of Environmental Engineering (Emeritus) 
The Pennsylvania State University, 1992-2009 (2010) 

   Chairman of the Regulation Development & Enforcement Committees 
Texas Air Control Board, 1991-1993 

Adjunct Professor of Environmental Health 
University of Texas School of Public Health, 1986-1992 

Assistant, Associate Professor of Civil and Environmental Engineering 
University of Houston, 1974-1992 

Manager of Environmental Engineering Design Section  
S & B Engineers, Houston, Texas, 1970-1971   

Chemical / Environmental Engineer 
Enjay Chemicals (now Exxon), Baytown, Texas, 1968-1970 

Process Chemical Engineer 
Sun Oil Refinery, Toledo, Ohio, 1964-1965 
 

LICENSES Registered Professional Engineer 
Texas (32623) 
Ohio (34696) 
Pennsylvania (71657) 

 
SUMMARY OF 
QUALIFICATIONS Dr. Matson has nearly fifty years of experience in the field of chemical and 

environmental engineering. He has extensive experience working for industry as a 
process chemical engineer at both an oil refinery and a chemical plant, and as an 
environmental engineering consultant for chemical manufacturing facilities. As a 
professor, he taught courses on environmental engineering, environmental 
chemistry, engineering design, hazardous waste management, and environmental 
law and regulation. In addition, he conducted research and supervised research of 
master’s students and doctoral candidates in areas including environmental 
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chemistry, chemical engineering, and chemical emissions from industrial facilities. 
Dr. Matson has provided expert opinions in over 100 cases involving chemical 
contamination of the environment. His expertise is in chemical emissions, historical 
industry knowledge and environmental regulations.  Chemicals of concern include 
PCBs, dioxin, hexavalent chromium, arsenic, lead, chlorinated solvents, pesticides, 
PAHs, benzene, ammonium perchlorate and constituents associated with 
petroleum.  

 
DIRECT EXPERIENCE  
WITH PCBS Dr. Matson began researching the status of PCBs in the environment in 1974 for a 

paper titled “The Effects and Fate of PCBs in the Environment” written for a course 
in Chemical Contamination of the Environment at the University of Texas’ School of 
Public Health. Since that time he has been a consultant to industry and the 
community on PCB environmental issues, and an expert witness in a number of 
cases concerning PCB emissions from various industrial facilities. Dr. Matson has 
reconstructed PCB emissions to the air, water and land from industrial sources and 
has testified on standard of care issues pertaining to PCB discharges into rivers and 
releases to the land throughout the U.S. He has also testified on expected / 
intended issues in insurance recovery cases relating to the presence of PCBs in the 
environment. In cost allocation cases, Dr. Matson has provided testimony on the 
source or contributor of PCBs to contaminated sites requiring cleanup efforts.   

  

 Toxic Tort, Property Damage, Nuisance 

 Opined on continuing sources of PCB discharges and on standard of care issues 
associated with the disposal of PCBs at a nylon facility in Pensacola, Florida. 

 Opined on standard of care issues pertaining the manufacture and sale of PCBs 
for paint associated with PCB contamination of Big Spring Creek (Lewistown, 
MT) from paint used at a fish hatchery. 

 Opined on standard of care issues in three cases involving the handling and 
disposal of PCBs at a transformer manufacturing facility resulting in PCB 
contamination in the city-owned lake, and residential and commercial 
properties in Crystal Springs, MS. 

 Opined on standard of care issues pertaining to Monsanto’s practices 
concerning the manufacture and release of PCBs from its plant in Anniston, AL. 
Reconstructed historical PCB emissions to the air, water and soil. 

 Opined on PCB emissions from the French Limited Superfund dump site in 
Crosby, TX. 

Insurance Recovery 
 Opined on expected / intended issues concerning PCB contamination of the 

Lower Fox River. Analyzed operations and discharges from a number of PRPs 
including a paper manufacturing plant, a coating plant and a paperboard 
manufacturing facility. 
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 Opined on expected / intended issues concerning the use and discharge of PCB-
containing hydraulic fluid at an aluminum die cast facility that resulted in 
sediment contamination of Cedar Creek (Cedarburg, WI). 

Cost Allocation 

 Opined on whether PCBs found on the site of a former truck washing facility (St. 
Louis, MO) posed an imminent and substantial endangerment as defined under 
RCRA 7002. 

 Opined on whether the source of PCBs found at the site of a former asphalt 
manufacturing plant came from PCB-contaminated waste transformer oil, 
Seattle, WA. 

 Opined on whether a manufacturing facility contributed to the PCBs found in a 
waterway connected to the Duwamish River from the historical use of PCB-
containing hydraulic fluid (Seattle, WA). 

Consulting 

 Provided litigation support for a client involved in a lawsuit concerning PCBs 
found in the environment at an aluminum die-cast facility and neighboring 
properties. Researched and evaluated the historic operations concerning the 
use, handling and disposal of PCB-containing / contaminated hydraulic fluids to 
identify sources and timing of releases, and whether the facility anticipated 
harm to the environment due to its handling and disposal practices 

 Provided litigation support for clients involved in a lawsuit concerning 
remediation of the sediments in the Hudson and Housatonic Rivers from the 
use, handling, and disposal of PCBs during the manufacture of transformers and 
capacitors. Contamination of the groundwater by chlorinated solvents and PCBs 
were also an issue in the case. 

 Consultant to the Catholic Diocese on a church site adjacent to the Geneva 
Superfund Site on the potential ramifications of PCB contamination, Houston, 
TX. 

 
OTHER CONSULTING PROJECTS  

 

 Predictive modeling tool for chemical additions to maintain cooling water 
chemistry in natural draft and mechanical draft cooling towers, Air Liquide, 
Delaware, 2005-2010 

 Indoor air quality analysis and source identification for the presence of TCE, 
Luzerne Intermediate Unit, Pennsylvania, 2004 

 Member of the Rutgers Chemical Advisory Committee for the Rutgers 
Superfund Site, State College, Pennsylvania, 2003-2004 

 Review of expert reports concerning community exposure to PAHs from coke 
dust emissions in Long Beach and Los Angeles, CA, 2003.  
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 Source identification of specific chemicals present in an historical dump site 
used by multiple parties, Petrolia, Pennsylvania, 2002-03 

 Zero Discharge Feasibility Study, Alcoa, Point Comfort, Texas, 1995-96 

 Zero Discharge Feasibility Study, Formosa Chemicals, Point Comfort, Texas, 
1994-98 

 Heavy Metals in Municipal Sludge, HouTurf, Houston, Texas, 1992 

 Member of the Health, Safety, and Environment Task Force retained by 
Westinghouse to inspect and make recommendations with respect to mixed 
wastes including PCBs at the Hanford Nuclear facility (Washington), 1993 

 Maximum Recycle Design at the Unocal Santa Maria, CA Refinery, 1992 

 Evaluation of Site Assessment, Perry, Houston, Texas, 1991 

 Sources and Fate of Dioxin, Houston, Texas, 1990-91 

 Cooling Water Discharges, Aristech, Houston, Texas, 1990-91 

 Environmental Assessments, Tom Gray, Houston, Texas, 1990-91 

 Dynamic Filter Study, Ashbrook-Simon-Hartley, Houston, Texas, 1990 

 Produced Water Discharge, Eaton, Houston, Texas, 1989 

 Evaluation of RCRA Violations at Baytank, Houston, Texas, EPA, 1988 

 Industrial Waste Treatment, Seatex Corporation, Houston, Texas, 1988 

 STAR Consultant for United Nations Industrial Development Organization to 
lecture and assist Sinopec Oil in the Peoples Republic of China in industrial water 
recycle, July 14-August 1, 1988 in Beijing, China. 

 Process Design of the City of Houston 69th Street Sewage Treatment Plant; 
Lockwood Andrews, and Newman, Houston, Texas, 1975-76 

 Methane Gas Generation from a Landfill, City of Beaumont, Texas, 1975 

 Process Design, Instrumentation and Control of a Sidestream Softener for Zero 
Discharge, Arco Polymers, Inc., Houston, Texas, 1973-78 

 
PATENTS Matson, J.V, and Kennon, D.S., “Green Biodiesel,” US Patent No. 7563915, Issued on 

May 25, 2009. 

Co-inventor with Hight, T.V., et al., “Biocidal Methods and Compositions for 
Recirculating Water Systems, U.S Patent No. 5,464,636, Issued on November 7, 
1995; U.S. Patent No. 5,476,670, Issued on December 19, 1995; U.S. Patent No. 
5,527,547, Issued on June 18, 1996; and U.S. Patent No. 5,662,940, Issued on 
September 2, 1997.  

Matson, J.V., “Industrial Wastewater Reuse by Selective Silica Removal over 
Activated Alumina,” U.S. Patent No. 4,296,180, Issued on June 30, 1981. 

ROYALTY  
AGREEMENT University of Houston with Monsanto for Exclusive Rights to produce and market 

"Towerbrom."  1989-1992; transferred to Occidental Chemical Corporation. 

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 120 of 279



          Updated 11/2015 

 5 

RECOGNITION 
OF TEACHING Zell/Lurie Award and Fellowship for the Teaching of Innovation, University of 

Michigan.   

The University of Houston Teaching Excellence Award, 1991, Amoco Foundation. 

General Electric Learning Excellence Award, Penn State College of Engineering, 
2003. 

Garrey Carruthers Chair in Honors at the University of New Mexico for 2007-08 
academic semester 

  
PUBLICATIONS   Book 

Matson, J.V. Effective Expert Witnessing, 5th Ed., CRC Press, 2012  

 
    Articles 

 Matson, J.V., and R.J. Schuhmann, “Natural Attenuation as a Remedy Not an 
Excuse,” Journal of Soil Contamination, 8(1) 29-33, 1999. 

 Ballard, C., and J.V. Matson, "Precise Prediction of pH in Cooling Water," Journal 
of the Cooling Tower Institute, Vol. 12, pp. 30-38, 1992. 

 Zhang, Z. H., and J.V. Matson, "Organic Halogen Stabilizers," Journal of the 
Cooling Tower Institute, Vol. 10, No. 2, 1989, pp. 26-34. 

 Matson, J. V., "The Concern over Minifund Hazardous Waste Sites," The 
Environmental Forum, Vol. 4, No. 11, March, 1986. 

 Matson, J. V., "Sidestream Softening at USS Chemicals," Oil and Gas Journal, 
May 20, 1985, pp. 76-78. 

 Spear, K. F., and J. V. Matson, "Cooling Water Reuse with Sidestream Softening," 
Power, Vol. 128, No. 12, December, 1984. 

 Matson, J. V., "Energy Conservation through Cooling Water Treatment," Energy 
Progress, Vol. 3, No. 3, 1983, pp. 182-185. 

 Matson, J. V., “Reduction in Chlorine Requirements by Control of Nitrification in 
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Facts and Data Considered 

 

DSW 584737  

DSW 584830  

DSW 162355-57 

DSW 592513-15 

DSW 201071-73 

DSW 200973-74 

MONS 097466 

DSW 228095-98 

DSW 318257-58 

DSW 318253-54 

DSW 318222.05-22.42 

MONS 034203-08 

DSW 318184  

DSW 228377-92 

DSW 318088 

DSW 280830 

TOWOLDMON0003455-56 

MONS 099924-30 

DSW 281113  

DSW 345586  

DSW 502602-603 

DSW 432285  

DSW 432274  

TOWOLDMON0003486-88 

MONS 087452 

DSW 117325-26 

MONS 034229-34 

MONS 093213-15 

DSW 171513-15 

DSW 450309  

DSW 288204  

DSW 369541  

DSW 369805-07 

DSW 010148-50 

DSW 010134-40 

DSW 177222-24 

DSW 188024-67 

DSW 315814-70 

DSW 173067-68 

MON-MT-003795  

DSW 282288-300 

DSW 174433  

DSW 195493  

DSW 011752-54 

DSW 011799-804 

DSW 195302-05 

DSW 460694  

MONS 000250-51 

DSW 307692  

DSW 307691  

MONS 000960  

MONS 001080 

DSW 502390  

DSW 426359-60 

MONS 011143-48 

MONS 000205-28 

DSW 074847-49 

DSW 644323-25 

MONS 060750-51 

DSW 010712  

MONS202652 

MONS202654  

DSW 460684  

Memo from Emmet Kelly to 
Paul Hoffman, 3.30.1965 

DSW 460693  

DSW 460696  

DSW 318244  

DSW 318245-52 

MONS 078709-12 

MON-MT-003090-102  

TOWOLDMON0005503-24 

DSW 584739  

DSW 584740-41 

MONS 096859 

DSW 554431 

DSW 554432  

TOWOLDMON0046070-73 

DSW 280820-23 

DSW 336721-22 

NEV 027182-84 

TOWOLDMON0047380-84 

TOWOLDMON0047829-36 

TOWOLDMON0047803-818 

TOWOLDMON0018399-419 

TOWOLDMON0018219-226 

TOWOLDMON0018008-23 

TOWOLDMON0017349-56 

TOWOLDMON0016095-655 

TOWOLDMON0016797-16859 

TOWOLDMON0018768-19151 

TOWOLDMON0020039-220 

DSW 280813-16 

MONS 097841 

MONS 090813-14 

DSW 282116  

TOWOLDMON0006362-64 

MONS 036714-19 

MONS 034081-89 

DSW 336727-29 

MONS 034220-22 

MONS 001539-1548 

TOWOLDMON0053306 

TOWOLDMONOO46386-410 

DSW 318222.55-.56 

TOWOLDMON0003343-67 

DSW 318222.43-.46 

MONS 068229-30 

MON-MT-003143-53 

DSW 526533-35 

LEXOLDMON006727 
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MONS 098443-46 

MONS 098074-75 

MONS 098951-53 

TOWOLDMON0003954-59 

MONS 089525-26 

MONS 087409  

MONS 098176 

DSW 013504-06 

DSW 281137  

TOWOLDMON0046152  

DSW 170864-67 

DSW 170845  

MONS 100004  

DSW 582142  

DSW 1711178  

MONS 099749 

TOWOLDMON0053999  

DSW 117325  

DSW 178135  

CGKV-A00004240-4293 

MONS 098969-70 

MONS 029656  

TOWOLDMON0050749-52 

TOWOLDMON0001218-33 

MONS 100013 

MONS 204950-61 

DSW 204764-69 

MONS 071011-14 

DSW 276674-75 

DSW 010011-203 

DSW 013307-11 

DSW 280873-82 

DSW 370886-927 

DSW 529625-666 

MONS 043950-59 

DSW 012433-45 

DSW 532590-93 

MONS 045497-98 

DSW 263731-46 

DSW 002969-72 

DSW 001279-552 

MONS 061332  

LEXOLDMON008285-311 

LEXOLDMON002994-3009 

MONS 060019-27  

MONS 048123-35 

MONS 048123-35 

TOXSTUDIES0085-90 

MONS 092643-83 

MONS 089439-41 

TRAN 016789  

TOWOLDMON0005065-73 

MONS 046928-30 

MONS 078331-35 

MONS 095211-14 

Letter from L.W. Spelyar from 
Indiana State Board of Health 
to Dr. Emmet Kelly, 2.21.1950 

MONS 095208-10 

MONS 058072-89 

M11678  

DSW 000353-69 

MONS 090999-1000 

MONS 095205-06 

MONS 095204  

MONS 094551-53 

MONS 061753-56 

TOXSTUDIES0100-181 

MONS 058945-57 

MONS 095187  

MONSFOX00061898 -1900 

NCR-FOX-325163-65 

NCR-FOX-0575151-53 

MONS 037714  

TOWOLDMON0048965-80 

MONS 095193  

MONS 095192  

DSW 147758-73  

MONS 095184-86 

MONSFOX00000300-18 

MONS 097316-17 

MONS 095182-83 

MONS 095218-23 

MONS 045979-85 

MONS 050202-303 

MONS 088809-910 

TOXSTUDIES0314-387 

MONS 050186-201 

MONS 095215-223 

DSW 148018  

MONS 095194-98  

MONS 093616  

MONS 095188-91 

MONS 061664-81 

MONS 095628-30 

MONS 095631  

MONS 096370-80 

DSW 148006-07 

“Chloracne Cases at Badischen 
Anilin Due to Trichlorphenol” - 
June 12, 1956 – from Elmer P. 
Wheeler to Dr. R. Emmet Kelly 
– 005867-69 

MONS 095635-40  

APIFOX00013515-18 – Letter 
from B.K. Green to W.J. Burke 
– 3.12.1957 

MONS 092048-49 

MONS 095645  

MONS 095646  

MONS 100151-52 

MONS 098053  

MONS 097894  

MONS 089822  

MONS 089820  

TOWOLDMON0005563-609 

MONS 091044-45  

TOWOLDMON0046268-322 
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LEXOLDMON003559-613 

MONS 080627-816 

0627503-21 

LEXOLDMON005375-93 

MONS 097419  

MONS 089413  

MONS 097869  

MONS 096116-20 

MONS 097909  

TOWOLDMON0033045-77 

MONS 097442  

MONS 074441-55 

LEXOLDMON003841-51 

TOWOLDMON0020462-43841 

TOWOLDMON0004573-7277 

TOWOLDMON0034340-50 

LEXOLDMON003993-4003 

LEXOLDMON004616-62 

MONS 097431-33 

MONS 097445  

MONS 080132-53 

TOWOLDMON0052394-402 

MONS 071931-42 

MONS 097583-86 

DSW 584733-36  

MONS 097864 

0509197-207  

LEXOLDMON006711 

MONS 090360  

MONS 097865  

MONS 076148-51 

MONS 097882  

MONS 097873-74 

MONS 098030  

MONS 097930 

TRAN 057358-73 

LEXOLDMON000012-13 

MONS 097929  

TOWOLDMON0047379 

MONS 097926-27 

MONS 071266-67 

MONS 097884 

MONS 097885 

TRAN 056973 -75 

TOWOLDMON0024978-5032 

DSW 162358-62 

MONS 090071  

MONS 090520-22 

NEV 023924  

MONSFOX00003427  

MONS 098003  

MONS 097440  

MONS 089196  

MONS 062162-65 

MONS 097068  

DSW 162366-69 

NEV 022156-58 

TOWOLDMON0003409-18 

MONS 090529-30 

MONS 097918-19 

MONS 097089-90 

MONS 096495  

MONS 096494  

MONS 091208-10 

LEXOLDMON001526  

MONS 097694  

DSW 162383-404 

TOWOLDMON0043842-934 

MONS 091211 

MONS 097765-67 

MONS 090511  

MONS 097915  

MONS 096492  

TOWOLDMON0054630-33 

TOWOLDMON0033636-87 

LEXOLDMON000082-87 

MONS 097994  

MONS 097449  

MONS 097448  

MONS 097450  

MONS 097447  

TOWOLDMON0001287-88 

MONS 088151-52 

MONS 097072 

TOWOLDMON0003254-55 

MONS 096501-11  

MONS 097070  

MONS 097900-01  

MONS 083014-29 

MONS 097892  

MONS 097123  

MONS 090709  

MONS 097455  

The Wisconsin Ban on DDT: 
Old Law, New Content - 
William G. Moore  

MONS 096341  

MONS 096394-95  

MONS 096498  

MONS100163 -64 

MONS 097306-07 

MONS 097069   

MONS 097836  

MONS 098144-47 

MONS 090070  

MONS 096517  

TOWOLDMON0046788-98 

TOWOLDMON0046444-511 

TOWOLDMON0049891-50066 

LEXOLDMON007600-7776 

MONS 097888  

MONS 031360-63 

MONS 096865-66 

MONS 097691  

MONS 097108  

MONS 097708  

MONS 098149-51 
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MONS 097609-11 

MONS 097594-98 

MONS 087893-96 

MONS 097599-605 

MONS 097499-504 

MONS 096364-65 

MONS 097053-57 

MONS 089186-87 

MONS 096363  

MONS 058167  

MONS 097978 

LEXOLDMON000639-644 

MONS 097459-60 

MONS 097709-11 

DSW 583754  

DSW 593169-78 

DSW 593170-78 

MONS 096358-59 

DSW 282057-59 

MONS 088331-33 

MONS 097606-08 

NCR-FOX-0575881  

MONS 097308  

TRAN 008733  

MONS 089170-71 

MONSFOX00080385-88 

MONS 097461-62 

TOWOLDMON0001312-13 

TOWOLDMON0001319-20 

MONS 097851-52 

MONS 099173 

MONS 098104-06 

NCR-FOX-0575886-87 

DSW 128951-52 

MONS 096344-45 

TOWOLDMON0026030-63 

MONS 086881-82 

MONS 096491  

GPFOX00045446-48 (July 15, 
1969 letter from Elmer 
Wheeler to John Teasley) 

DSW 006369-72 

NCR-FOX-0575899-901 

MONS 097763-64 

MONS 030483-86 

DSW 014256-63 

MONS 070623-25 

MONS 096384  

MONS 098010  

MONS 071163-64 

MONS 097410  

MONS 097979-80 

TOWOLDMON0047671-83 

MONS 096452-53 

MONS 098166-72 

MONS 097999-8000 

DSW 164905-37 

MONS 083054-57 

MONS 090744 

MONS 060342-46 

PLSEL-00354252-59 (October 
30, 1969 letter from J.S. 
Nelson to Mr. J.F. McAllister) 

MENFOX00000101-116 (Foods 
Analyzed by FDA for PCB – 
November 1969 Thru June 
1971) 

MONS 061914-15 

MONS 035372-92 

MONS 035310-31 

NCR-FOX-0616228-32 

MONS 058730-54 

MONS 036994-037018 

MONS 096522 

MONS 096339-40 

MONS 087832-34 

MONS 096385-86 

MONS 096520-21 

MONS 099504-21 

TOWOLDMON0020776-92 

MONSFOX00056852 -56 

MONS 034226-28 

MONS 098480  

MONS 098640  

MONS 099715  

MONS 100123-24 

MCL000094-107 

PHGNCR-2001875-79 
(0000454) 

MONS 099987-88 

MONS 099537-38 

MONS 099986  

MONS 099358  

MCL000121-66 

MCL000129-166 

DSW 034658-59 

MCL000641-90 

MONS 099591-94 

MONS 098587  

MONS 099877-79 

MONS 099818 

MONS 099541  

MONS 059806-16 

MONS 059564  

MONS 099859  

MONS 098456-58 

Letter from W.L. Matthews 
(Monsanto) to Martha McInnis 
(EnviroSouth); November 7, 
1978 

MONS 061139-41 

MONS 035424-43 

LEXOLDMON006721  

MONS 099556  

MONS 098482  

MONS 059565-84 

MCL000184-190 

MONS 096766 
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MCL000191-201 

MONS 099799-801 

MONS 090400-401 

M 42556  

MCL000213-18 

LEXOLDMON006714-20 

TOWOLDMON0047362  

MONS 089805-06 

MONS 100040  

LEXOLDMON006718-19 

MONS 098507-08 

TOWOLDMON0047363  

MONS 201005  

MONS 099146-63 

MONS 035839-40 

MONS 088328  

MONS 056701-02 

MONS 088327  

TOWOLDMON0007935-38 

MONS 100010  

MONS 099532  

LEXOLDMON006717  

MCL000397-439 

MONS 087400-01 

MONS 099620-32 

TOWOLDMON0003483-85 

MCL000544-610 

MONS 034661-67 

MONS 089532-33 

MONS 098491-92 

DSW 013599-607 

MONS 035463-65 

MONS 098666 

MONS 097566-76 

LEXOLDMON006720  

MONS 206680-82 

DSW 013733-742 

MONS 202064-65 

MONS 200007  

MONS 088453  

MONS 079232  

MONS 044665-74 

MONS 099406-16 

DSW 150411-14 

TOWOLDMON0006342-44 

0057996-0058000 

MONS 098485  

MONS 099820  

MONS 099489-92 

MONS 100011-12 

MONS 099186  

MONS 089553-56 

MONS 202532-35 

MONS 099646-58 

LEXOLDMON006737  

MONS 030181-83 

MONS 099188  

LEXOLDMON0035244-63 

MONS 100033  

MONS 041654-57 

MONS 098562-64 

MONS 099140  

MONS 099870  

MONS 099126  

MONS 098867-78 

MONS 098678  

TOWOLDMON0047364  

MONS 098891-92 

MONS 201022-23 

MONS 099809 

MONS 099802 

MONS 201023  

MONS 045449-70 

MONS 058654-55 

MONS 040014-22 

MONS 043545-58 

MONS 208588  

MONS 098206  

MCL001313  

MONS 092455-56 

LEXOLDMON006465  

MONS 058656-58 

MONS 098212  

MONS 043964-66 

MONS 098210-11 

MONS 098419  

MONS 071429  

MONS 098420  

MCL002272-73 

MONS 086711-20 

MONS 098416-18 

MONS 062224  

MONS 099871-72 

MONS 094891-92 

NCR-FOX-0609034-9130 

MONS 098879-88 

MONS 069644-47 

MONS 201033  

DSW 010349  

MONSFOX00095580-86 

MONS 084678-84 

NCR-FOX-0620780-94 

MONS 202092-94 

MONS 092757-59 

MCL000106-107 

DSW 117818-27 

MONS 092970-71 

MONS 004134-36 

MONS 029665  

MONS 201607-17 

MONS 069393-402 

MONS 046518  

MONS 071206-08 

MONS 095602-03 

MONS 100142-145 

DSW 036627-29 

DSW 004225-26 
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DSW 034839-44 

MONS 095601  

MONS 070144-58 

DSW 034541-45 

MONS 202322-23 

MONS 202320  

MONS 206969  

MONS 202318  

MONS 202319  

MONS 200031-32 

DSW 020441-43 

MONS 204926-27 

MONS 028678  

NCR-FOX-0281414-439 

NCR-FOX-0281440-469 

NCR-FOX-0096936-973 

MONS 075432  

MONS 030581  

MONS 202295-96 

MONS 094559-69 

MONS 092710  

MONS 04585455 

MONS 047703-06 

MONS 046904-06 

MONS 051311-13 

TOWOLDMON0004409-55 

MONS 028670  

MONS 209966-70 

MONS 056199-558 

MONS 052241-50 

MONS 061934-39 

MONS 030584-588 

MONS 065084-108 

MONS 028944-949 

MONS 054118-224 

MONS 001880-81 

MONS 002927  

DSW 117655-63 

MONS 000100-01 

MONS 003327-28 

MONS 002959-61 

MONS 002686  

MONS 206385-400 

MONS 002684-85 

MONS 007037-38 

MONS 000096-97 

MONS 211562-87 

MONS 061333-59 

MONS 209928-30 

MONS 000079-82 

MONS 011057-58 

MONS 213502-06 

MONS 010394-558 

MONS 221295-313 

MONS 221280-94 

MONS 002796  

MONS 057947-8027 

MONS 043695-736 

DSW 147911-12 

MONS 002720  

TOWOLDMON0003805 

February 21, 1967 letter from 
Kelly to Wilde 

DSW 035039 

MONS 213336-405 

MONS 002321-23 

MONS 002196-97 

DSW 034710 

TOWOLDMON0001175-1211 

MONS 214609-31 

DSW 117730-32 

MONS 224851-988 

DSW 006849-54  

DSW 016472  

DSW 016524 

MONS 224376-4573 

DSW 016553 

MONS 086035 

DSW 017243-44 

MONS 079711-717 

TOWOLDMON0051845-2009 

TOWOLDMON0047268-356 

DSW 016924 

MONS 057354  

TOWOLDMON0006071-135 

LEXOLDMON004608-15 

MONS 034229-34 

LEXOLDMON004987-94 

DSW 117738  

DSW 117741  

LEXOLDMON003343-70 

TOWOLDMON0006238-320 

TOWOLDMON0002603-31 

TOWOLDMON0029987-30034 

TOWOLDMON0007939-42 

LEXOLDMON005189-248 

MONS 087993-94 

MONS 088309-10 

TOWOLDMON0002926-3166 

Deposition of Robert G. Kaley, 
II, Ph.D. in Town of Lexington 
v. Pharmacia Corporation et al. 

WSTPRTSCHL013667-801 

LEXOLDMON007119-178 

TOWOLDMON0000001-995 

TOWOLDMON0013211 – 3711 

TOWOLDMON0050207-624 

Deposition of Robert G. Kaley, 
II, Ph.D. in Town of Westport v. 
Monsanto Company et al. (4.5-
6.2016) 
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“Polychlorinated Biphenyls and Polybominated Biphenyls,” IARC Monographs on the Evaluation of Carcinogenic 
Risks to Humans, Volume 107, 2016 
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VAPOR PRESSURE CALCULATIONS 

Southern Research Institute (SRI) provided equations to estimate the vapor pressure of Aroclors 1242, 

1248 and 1254 within the temperature range of 25 to 100°C (TOWOLDMON0048965, 2/4/1954). The 

relationship of temperature and vapor pressure for Aroclor 1254 was given by 

log � =	−
3,780

�
+ 8.62 

where: 

P = the vapor pressure of Aroclor in mmHg  

T = the temperature in K  

For example, at 100°F (37.8°C) the vapor pressure is 2.87x10-4 mmHg. The ideal gas law was used to 

calculate the saturation concentration of Aroclor 1254 vapor in air be 4.8 mg/m3 at 100°F.  It is in the 

same range of other values reported for Aroclor 1254 at 100°F as shown in Table 1.  

Monsanto’s reported vapor pressure in tables given in its 1960 bulletins was 6x10-5 mmHg at 100°F. This 

number is an order of magnitude lower than the values extrapolated from the vapor pressure charts in 

Monsanto’s 1945 technical bulletin (MON-MT—001618, 1945) as well as from the chart given in the 

1960 bulletin (DSW352447, 12/1960).  The incorrect value from the Monsanto product bulletins of the 

1960’s was then repeated throughout other technical literature including Material Safety Data Sheets 

(MSDSs) from 1988 and 1995 and an Environmental Science and Pollution Research article published in 

2010 that cites a Monsanto MSDS from 2004 (Erickson et al, 2010). 

Table 1. Vapor pressures for Arcolor 1254 from SRI and Monsanto documents. 

Source Temperature 
Vapor Pressure 
(mmHg) 

PCB Saturation 
in Air (mg/m3) 

Monsanto Tables1 100°F (37.8C) 6x10-5 1.0 

SRI Data (1954)2 99.5°F (37.5°C) 

2.87x10-4 

2.76x10-4 

4.8 

4.7 

SRI Equation/Calc2 100°F (37.8°C) 2.9x10-4 4.8 

Extrapolation from 
Monsanto Graph3 100°F (37.8°C) 

6x10-4 (1945) 

9.3x10-4 (1960) 

10.0 

15.6 

1 TOWOLDMON0029987, no date; DSW 352447, 12/1960 
2 TOWOLDMON0048965, 2/4/1954 
3
 DSW352447, 12/1960; MON-MT-001598, 1945 
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T [C] 1/T [K] Pv [mmHg] logP

155 0.002336 1 0

168 0.002267 2 0.30103

175 0.002231 2.7 0.43136376

200 0.002113 7 0.84509804

225 0.002007 17.5 1.24303805

250 0.001911 39 1.59106461

300 0.001745 175 2.24303805

325 0.001672 300 2.47712125

350 0.001605 510 2.70757018

Calculate vapor pressure at 100 deg F

y = -3692.7x + 8.6548

T [C] 1/T [K] logP Pv [mmHg]

37.8 0.003216 -3.22074 6.02E-04

The estimated vapor pressure of Aroclor 1254 at 100 deg F extrapolated from the values shown in 

Figure 4 (MON-MT-001598, 1945 The Aroclors)

y = -3692.7x + 8.6548
R² = 0.9996
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                        1/T * 10
3
[K] 1/T [K] Pv [mmHg] logP

2.31 0.00231 2 0.3010

2.15 0.00215 8 0.9031

2 0.002 25 1.3979

1.93 0.00193 51 1.7076

1.87 0.00187 80 1.9031

1.77 0.00177 200 2.3010

Calculate vapor pressure at 100 deg F

y = -3675.7x + 8.7887

T [C] 1/T [K] logP Pv [mmHg]

37.8 0.003216 -3.03217 9.29E-04

The estimated vapor pressure of Aroclor 1254 at 100 deg F extrapolated from the values shown in 

Figure 3 (DSW 352447, 1960 Aroclor Plasticizers Technical Bulletin No. PL 306)

y = -3675.7x + 8.7887
R² = 0.999
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Figure 1 shows vapor pressures as a function of temperature for Aroclor 1254. The line was drawn based 

on the equation in SRI’s final report to Monsanto (TOWOLDMON0048965, 2/4/1954). The other data 

points were obtained from a number of sources including Monsanto’s bulletin and internal 

communications, USEPA’s estimation, and the American Industrial Hygiene Association guide sheet. The 

vapor pressure provided in the 1960s Monsanto bulletins was incorrect as compared to other sources.  

 

Figure 1. Vapor Pressure (mmHg) as a function of Temperature (F) over the range 30 to 150F.  

MonPL306 =  DSW 352496, 12/1960 
SRI-ExpData and SRI (1954) = TOWOLDMON0048965, 2/4/1954 
MCLCalcSRI = MONS 095191, 12/6/1955 
HygGuide (1965) = MONS 076148, Jan-Feb 1965 
EPA (1979) = Callahan et al, 1979  
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NOTE TO THE READER

The term ‘carcinogenic risk’ in the IARC Monographs series is taken to mean that an agent is 
capable of causing cancer. The Monographs evaluate cancer hazards, despite the historical presence 
of the word ‘risks’ in the title.

Inclusion of an agent in the Monographs does not imply that it is a carcinogen, only that the 
published data have been examined. Equally, the fact that an agent has not yet been evaluated in a 
Monograph does not mean that it is not carcinogenic. Similarly, identification of cancer sites with 
sufficient evidence or limited evidence in humans should not be viewed as precluding the possibility 
that an agent may cause cancer at other sites.

The evaluations of carcinogenic risk are made by international working groups of independent 
scientists and are qualitative in nature. No recommendation is given for regulation or legislation.

Anyone who is aware of published data that may alter the evaluation of the carcinogenic risk 
of an agent to humans is encouraged to make this information available to the Section of IARC 
Monographs, International Agency for Research on Cancer, 150 cours Albert Thomas, 69372 Lyon 
Cedex 08, France, in order that the agent may be considered for re-evaluation by a future Working 
Group.

Although every effort is made to prepare the Monographs as accurately as possible, mistakes may 
occur. Readers are requested to communicate any errors to the Section of IARC Monographs, so that 
corrections can be reported in future volumes.

1
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IARC MONOGRAPHS – 107

72

galvanized corrugated sliding panels in various 
industrial and military applications.

(a) Closed applications

The predominant applications for PCBs 
were in dielectric fluids in capacitors and trans-
formers. These applications are considered to be 
closed applications, since PCBs are not expected 
to leak out of the system. However, transformers 
had occasionally to be topped up with PCBs so 
that these systems were not completely closed.

While applications in hydraulic and heat 
transfer, and cooling systems are also usually 
considered to be closed applications, there 
have been reports of accidental leaks from such 

systems, and thus these applications are often 
referred to as “normally closed.”

During the 1960s, dielectric fluid in capaci-
tors and transformers represented 50–60% of the 
sales of PCBs in the USA (IARC, 1978). In 1972, 
Monsanto restricted its sale of PCBs to capac-
itor and transformer applications (Erickson, 
2001); after this date, these applications repre-
sented some 99% of the total use of PCBs in 
the USA (Durfee et al., 1976). In China, PCB3 
[similar to Aroclor 1242] was used primarily in 
power capacitors applied in electricity produc-
tion, distribution and transmission, while PCB5 
[similar to Aroclor 1254] was used mainly as a 
paint additive (see Table 1.8).

Table 1.14 Volume and duration of PCB production in countries with known production (by 
production volume) 

Producer Country Duration Volume 
(tonnes)

Reference

Start Stop

Monsanto USA 1930 1977 641 246 de Voogt & Brinkman (1989)
Bayer AG Germany, western 1930 1983 159 062 de Voogt & Brinkman (1989)
Orgsteklo Russian Federation 1939 1990 141 800 AMAP (2000)
Prodelec France 1930 1984 134 654 de Voogt & Brinkman (1989)
Monsanto United Kingdom 1954 1977 66 542 de Voogt & Brinkman (1989)
Kanegafuchi Japan 1954 1972 56 326 Tatsukawa (1976)
Orgsintez Russian Federation 1972 1993 32 000 AMAP (2000)
Caffaro Italy 1958 1983 31 092 de Voogt & Brinkman (1989)
2.8 Vinalon and the Sunchon 
Vinalon Complex

Democratic Republic of 
Korea

1960a 2012b 30 000c NIP Korea DPR (2008)

SA Cros Spain 1955 1984 29 012 de Voogt & Brinkman (1989)
Chemko Former Czechoslovakia 1959 1984 21 482 Schlosserová (1994)
Xi’an China 1965 1980 10 000 Jiang et al. (1997), NIP China 

(2007)
Mitsubishi Japan 1969 1972 2 461 Tatsukawa (1976)
Electrochemical Co. Poland 1966 1970 1 000 Sułkowski et al. (2003)
Zaklady Azotowe Tarnow-
Moscice

Poland 1974 1977 679 Sułkowski et al. (2003)

Geneva Industries USA 1972 1974 454 EPA (2008b)
Total 1930 2012 1 355 810

a During the 1960s
b “The Ministry of Chemical Industry will, by 2012, take measures to dismantle the PCBs production process and establish a new process of 
producing an alternative.”
c Estimated from Republic of Korea 2008, National Implementation Plan for the Stockholm Convention on Persistent Organic Pollutants.
PCB, polychlorinated biphenyl
Adapted from Breivik et al. (2007)
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PREFACE 

On September l, 1971, representatives of several agencies of the 
Federal Goverllllent established an interdepartmental task force tc co
ordinate the scientific efforts of the Government aimed at understanding 
the family of chemical compounds known as polychlorinated biphenyls (PCBs), 
and to strengthen the Gcverl'.11\ent•s ability to protect the public from actual 
or potential hazards from PCBs. On September S it was announced that th~ 
task force would "coordinate a government-wide investigation into PCB con
tamination of food and other.products", On September 13 the task force, 
made up of qualified specialists from a range of disciplines, held the first 
of a series of meetings. Appropriate spokesmen en various problems assoc
iated with PCB• were assigned tc prepare a series of background papers, 
drawing on the resources of their own and other agencies. 

The task force included operating uni ts of five Executive Branch depart
ments: Department of Agriculture; Department of Commerce (Assistant Secretary 
for Science and Tuoohnology and National Oceanic and Atmospheric Administration); 
Envirollllental Protection Agency; Department of Health, Fducation, and Welfare 
{Food and Drug Administration and National Institute of Environmental Health 
Sciences of the National Institutes of Health); and 1)9partment of the Interior 
(Bureau of Sport Fisheries and Wildlife). 

The report which follows represents the results of the task force's re
view and reflects the position of the operating agencies of the Federal 
Government which have major respol)Sibilities concerning such chemicals as 
PCBs in food and in the environment. The task force had the advantage of 
some additional sources of information and review on PCBs. For example, dur
ing the course of the study, the National Institute of Environmental Health 
Sciences sponsored an international scientific meeting on PCBs on December 
20-21, 1971, at the Quail Roost Conference Center,. Rougemont, North Carolina. 
One hundred persons--from Government, universities, industry, and the press-
attended. The proceedings of this conference soon will be published by the 
Institute. The task force also met from time to t:ime with a group of scienti
fic advisors .from outside the Federal Government, which was already at work 
prior to September 1971 examining a number of hazardous trii"ce substances, one 
of which was PCBs. 

The individuals who served on the task force 1ncluded1 Dr. John E. 
Spaulding and Dr. Harry W. Hays (D9partment of Agriculture), Dr. Robert w. 
Cairns and Dr. William Aron (Department of Canmerce), Dr. John Buckley 
('ll:nviror111ental Protection Agency), Dr. Lawrence Fishbein, John R. W.ssel, 
and Dr. Albert Kolbye (Department of Health, Education, and Welfare), Dr. 
Lucille Stickel (Department of the Interior), Dr. Edward J. Burger, Jr. 
(Office of Science and Technology), and Dr. Terry Davies (Council on Environ
mental Quality). Many others participated in some of the meetings and lent 
assistance in a varietY of ways inq_luding authorship of background papers 
published as appendices in this report. The task force is grateful for this 
assistance. 

The task force will continue to 8.llsess new information that comes to 
1 ts attention. 

l osw 010021 
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FINDINOS, CONCUJSIONS, AND REca!MENDATIONS 

Polychlorinated biphenyls'(PCBs) have been used in the United States 
and elsewhere over the past 40 years, for many industrial and consumer 
applications. During the past three years evidence has accumulated to 
indicate that PCBs are widely dispersed throughout the environment and 
that they can have adverse ecological and toxicological effects • 

. 
The principal uses for.PCB fluids are in the electrical industry. 

PCBs have superior cooling, insulating, and dielectric properties and 
hence are widely used in various electrical devices. Transformers and 
capacitors filled with PCBs can be used in inside locations where fail
ures of oil-insulated equipment would present a potential danger to life 
and property. Because PCBs are relatively nonflammable, apparatus con
taining them is essentially free from the fire and explosion hazards 
associated with oil-insulated and oil-cooled electric devices. Stability 
at high temperatures is another major factor in the attractiveness of 
these compouros. The principal advantage of PCBs over substitutes is the 
relative freedom from flammability in sane applications that previously had 
been plagued by serious fires. PCBs also give electrical equipment the 
critical advantages of reliability~. long life, and compactness. PCB 
impregnated capacitors, for example, are markedly more reliable and long
lived, and 1/6 the size, 1/5 the weight, and l/b the cost of comparable 
oil impregnated capacitors. Smali capacitors with PCBs have a use-life 
expeotanC'/ of 10 to 15 years, and large capacitors 20 to 25 years. PCBs 
in transformers are replaced only every 25 to 30 years. 

PCBs have been discovered to have a widespread distribution in the 
environment, and scme environmental occurrences have been associated 
with adverse efi'ects on certain forms of animal life. Beginning in 1971, 
the Monsanto Company, the sole U. s. producer, has reported talcing volun
tary actions to reduce the volume of PCB production and to limit its 
distribution to industries concerned with the manufacture of electrical 
apparatus. Si.'llilar restriction., have been put into effect by statute in 
Sweden and voluntarily in Great Britain. -

A large use of PCBs had been in carbonless duplicating paper. This 
use has been discontinued. 'lhe Food and Drug Aciuinistration and the food 
industry have increased their surveillance to assure that PCBs are not 
used in food plants, products, or packaging. 

'.!be task i'orce has reviewed all of the available scientific informa
tion on various aspects o:f the PCB problem. It has found much data that 
it regarda as inadequate and many questions that remain unanswered. But 
on tb.e basis of available information, the task force concurs on the 
following findings, conclusions, an:! recommendations I 

osw 
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1. PCBs·should be restricted to essential or non-replaceable uses 
which involve minimal direct human exposure since they can have adverse 
effects on human health. There currently are no toxicological or ecologi
cal data available to indicate that the levels of PCBs currently known to 
be in the enviroment consti.tute a threat to human heal th, but additional 
experiments are underway to evaluate the impact of low level, long-term 
exposure to PCBs. 

2. PCBs have been used so widely over such a long period that they 
are ubiquitous. Even a total cessation of manufacturing and use of PCBs 
would not result in the rap!d disappearance of the material, and ultimate 
disappearance from the enviroment will take many years. The elimination 
of non-essential uses and prohibition of discharges from essential uses 
will result in gradual elimination from the environment. 

3. PCBs were first identified as potential food contaminants in 1966. 
Three principal sources or routes of contamination of food have been identi
fied. General environmental contamination has resulted in PCB residues in 
some fresh water fish. Prohibition of PCB discharges into water will result 
in the reduction of such residues. Another route occurs from the presence 
in food packaging materials of PCB residues, some of which migrate into 
packaged food. !he FDA has proposed regulations for food packaging materials 
and foods to deal with this problem. The third route involves accidental 
contamination of food from leakage or spillage of PCBs into feed or directly 
into food. The dietary intake of PCBs is of low order and does not present 
an imminent health hazard. To date, all of the high levels of PCBs encountered 
in human or animal foods have been associated ~ith accidents, for which Govern
ment agencies have exercised necessary regulation and control to minimize the 
distribution of contaminated foods. 

L. The sole domestic producer of PCBs, Government agencies, and key 
user industries are takin a rooriate steps to cut 01'f further introduction 

CBs into the food su 1 and to reduce t e current levels of PCBs as food 
and enviromen aJ. con amina • The Food and Drug Administration FDAJ has 
acted, under the authority of the Food, ll'ug, and Cosmetil:.Act, to preclude 
the accidental PCB contamination of food, It bas also proposed a prohibition 
on the use in food packaging materials of pulp from reclaimed and salvaged 
fibers that contain poisonous or deleterious substanc~s that may migrate into 
the food if the contamination by such substances is deliberate or avoidable. 
It has proposed temporary tolerances for unavoidable PCB residues in food 
packaging materials and in certain foods. The Department of Agriculture has 
acted under the \\holesome Poultry Act and other statutes to prevent accidentally 
contaminated foods from reaching the market. 

The major gap in the regulatory system to deal with PCBs is the absence 
of any broad Federal authority to restrict use or distribution of the chemical, 
to control imports, and to collect certain tY1>eS of information. The task 
force believes that such authority is needed. 'lhis authority would be provided 
by the Toxic Substances Control Act proposed by the Administration and now 
pending before Congress. 

3 
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>. Housekeeping is particularly important in the manufacture, use, 
and disposal of PCBs. Under a program of limitation on the sale of PCBs, 
the electrical industry will continue to be the principal user of PCBs; 
it, as well as industries now holding inventories of PCBs, have a special 
responsibility for monitoring and controlling their wastes. In this co,n
nection, the Environmental Protection Agency will restrict industrial 
liquid discharges of PCBs from PCB users. To keep levels in fish as low 
as possible, and in any case below FDA's interim action level of> parts 
per million, concentrations in rivers or lakes from all sources should -
l'lOt exceed 0.01 parts per ~illion. 

6. '.lhe use of PCBs should not be banned entirely. Their continued 
use for transformers and capacitors in the near .fuoure is considered 
necessary because of the significantly increased risk of fire and expios
ion and the disruption of electrical service which would result from a 
ban on PCB use. Also, continued use of PClls in transformers and capaci
tors presents a minimal risk of environmental contamination, '!he Monsanto 
Company, the sole domestic producer, has reported voluntarily eliminating 
its distribution of PCBs to all except manufacturers of electrical trans
formers and capacitors. 

Pending passage of the Toxic Substances Control Act, the Federal 
Government does not have the legal authority to impose restrictions 
corresponding to the actions reported by Monsanto. Although some Federal 
enforcement authority is available, the Federal Government does not have 
the authority to control PCBs at their source. 

7. Most caoacitors oresumably have been disposed of in landfills. 
PCB containing material buried in soil is not expected to migrate but 
should remain in place. In the past, many fluids containing PCBs have 
been disposed of in sewers. More appropriate means of disposal such as 
high-temperature (at least 970°C) incineration must be' used instead, 

8. PCBs are manufactured in countries other than the United States. 
Importation of PCBs as a chemical or as a component in P""'ducts remains 
legally possible because the Toxic Substances Control Act has not yet 
become law. Electrical products imported from abroad may contain PGBs. 
The task force looks to international agreements to bring about some 
multi-national understanding on the sale and use of PCBs globally. Im
portation of PCBa for uses other than those singled out in the present 
pattern of voluntary limitations should be avoided by users. 

As an additional measure, the United States has asked the Organization 
for Economic Cooperation and Development (OECD) through its Environment Can
mittee to make a special review of member states 1 national policies concern
ing PCBll and also to identifY products moving in international trade which 
contain PCBs. OECD, whose membership includes all major Western industriali
zed states plus Japan and Australia, has been giving priority attention to 
the problem of PCBs over the past year. 

9, More scientific information about PCBs is needed, and several 
Gover1111ent agencies are seeking it through research. '!he task force 
recognizes that the scientific basis of much of our knowledge must be 
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strengthened through research. The total exposure of a human being to a 
given substance from all sources--air, water, and food--must be considered, 
and interactions of PCBs and other substances within and outside the body 
must be evaluated. Similar consideration must be given to the other body 
organisms. 

Current scientific knowledge gained from laboratory an:lJnal experiments 
is often inadequate to allow reliable interpretation of the data in terms 
of possible effects on man. The scientific basis for interpreting sud> 
tests must be improved. 

. 
The situation regarding PCBs is not significantly different from the 

problem of other toxic susbstances which cause concern when they come into 
contact with man, his food, and his environment. Continuing vigilance on 
the part of Government agencies, industry, universities, and many other 
agencies both Within and outside the Government will be necessary to achieve 
an effective system for assessing and controlling the hazards of toxic sub
stances, including PCBs. 

The task force, by reviewing research needs and the present Federal 
research effort, has helped to insure that these efforts of the agencies 
are well olanned and coordinated. Certain Government laboratories as well 
as a numb~r of non-Government scientists recently have embarked on additional 
research on PCBs, and the results will be communicated to the scientific 
public completely and promptly through normal channels such as meetings and 
journals. 

I. PROt:!JCTION, D!S'l'RIWTION, AND USE OF PCBS 

Polychlorinated biphenyls (PCBs) were first manufactured commercially 
-in 1929. By virtue of their unusual chemical and physical properties, they 
achieved widespread use in a variety of applications. PCBs are now manu
factured in Great Britain, France, Germany, the USSR, Japan, Spain, Italy, 
and Czechoslovakia, as well as in the United States. 

In the United States, PGBs have been manufactured by a single producer, 
the Monsanto Company, and marketed under the tradename "Aroclor". Table l 
gives a breakdown, by category of use and by type of P~ of the total U. s. 
production, domestic sales, and U. S. export sales from 1957 to the present. 
Figure l and Figure 2 swnmarize these data for the years 1963 through 1971. 

Both production and domestic sales of PCBs roughly doubled between 
1960 and 1970. If one assumes a constant rate of growth of domestic sales 
since 1930, the cumulative sales in North America by 1970 would be of the 
order of )00,000 toll8. (1) Corresponding data on production and use of 
PCBs outside the United States are not available. Current estimates suggest 
that total u. s. production represents roughly one-half of the total world 
production. 

As can be seen in Table 1, the majority of the PCB material produced 
in the u. s. was marketed domestically. Between 1963 and 1971, the pro
portion of the production which was e:xported averaged 13 percent. In 1971, 
the Monsanto Compat()' reportedly undertook a variety of voluntary restrictions 
on the distribution of PCBs to various categories of industries. Both 

5 osw oioozs 

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 162 of 279



TABLE 1 
PCB MANUFAC1'UR1NG AND SALES 

DA'l'A FROM MONSANTO INDUSTRIAL CHEMICALS CO. 
1957 'IDROlilH 1971 

(Thousands of Pounds) 

1927 19.'2~ 1959 1960 1961 1962 

TOTAL PRODUCTION 
(For Domestic Sales)(l) 

37919 36515 38353 

JXllESTIC SALES 32299 26061 31310 35211. 37538 380L3 

DOMESrIC SALES BY CA'l'EnORY 

Heat Transfer 157 
Hydraulics/Lubricants 1612 1549 2685 2523 LUO 3915 
Misc. Industrial 704 755 1569 1559 211L 1681 
Transformer 12955 5719 598li 7921 6281 1981; 
Capacitor 17028 1L099 16499 16967 15935 15382 
Plasticizer Applications(2) 3939 Z.5"13 624L . 9098 892L 
Petroleum Additives - - - - - -

Total 
"' 

32299 2b06l 31310 3S2iii 3mif 380!0 
DOMESTIC SALES BY PCB GRADE 

Aroclor 1221 23 16 25L 103 94 140 
Aroclor 1232 196 113 2LO 155 2Ll 22L 
Aroc lor 1242 18222 10444 13598 18196 19827 20651; 
Aroclor 12L8 

' 1779 2559 338L 2827 4023 3463 
Aroclor 1254 L461 6691 6754 6088 6294 6325 
Aroclor 1260 7587 5982 6619 7330 65LO 6595 
A roe lor 1262 31 181. 359 326 361 L32 
Arcolor 1268 72 102 189 158 210 

Total 32299 26061 31310 3521.L 37538 38043 ' ' 

NOTE: (l) Production amounts prior to 1960 are not available. 
(2) Amounts for plasticizer applications prior to 1958 are not available. 010020 osw 
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TABLE l (cont. ) 

Prospect 
~ 1964 196~ ~ 1967 1968 1969 1212. !211 1211 

U.S. PRODUCTION 44734 50833 60460 65849 75309 82854 76387 85051! 401!71 25-30 "' 
DOMESTIC SALES (LBS.) 38132 44869 51796 59078 62466 65116 67194 73o6l 37635 25-JO m 
U.S. EX!'IJRT SALES 3647 4096 t.234 6852 8124 11231 lo624 13651 9876 ? 

U .S, DOMESTIC SALES BY 
CATIDORY 

Heat Transfer 582 929 1237 1766 2262 2529 3050 3958 .)480 
Hydraulics/Lubricants 3945 4374 4616 4258 4643 5765 8039 7403 1643 
Misc. Industrial 1528 1692 18!.l 1779 1426 1283 1079 1627 578 
Transformer 7290 7997 8657 8910 non 11585 12105 13828 11528 25-30 m 
Capacitor 156o6 19540 23749 28884 29703 29550 25022 26708 17305 25-JO m 
Plasticizer Applications 9181 10337 11696 13481 13361 14404 16460 19537 JI02 
Petroleum Additives 1439 .... 
U.S. DOMESTIC SALES 

BI PCB GRADE 

Aroclor 1221 361 596 J69 528 442 136 507 1476 1600 300 
Aroclor 1232 13 13 7 16 25 90 273 260 211 300 
Aroclor 1242 18510 23571 31533 39557 43055 44853 45hOl 48588 21000 4000 
Aroclor :42!.8 501) 5~38 5565 5015 4704 4894 5650 4073 261 
Aroclor 1254 5911 6 80 7737 7035 6696 8891 9822 121.21 5800 6000 
Aroclor 1260 7626 8535 5831 5875 6417 5252 4439 4890 1750 600 
Aroclor 1262 414 "46 558 768 8'10 720 712 1023 
Aroclor 1268 284 190 196 284 <87 280 )00 330 

• ' 
osw 1010027 
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production and sales figures for 1971 were roughly half of those for 1970, 
when these vollL'lles were at their peak (Table 1 and Figures 1 and 2). Pro
jections for 1972 in:iicate an even lower volume. 

Prior to 1971, about Lo percent of the PCB material in the United 
States was used in applications where containment was difficult and losses 
into the environment were probable. These uses included plasticizers, hy
draulic fluids and lubricants, surface coatings, inks, adhesives, pesticide 
extenders, and microencapsulation of dyes for carbonless duplicating paper. 
The remaining 60 percent of domestic s~les was used mainly in electrical 
applications (transformers ,and capacitors). In 1971, this fraction is ex~ 
pected to have reached approximately 90 percent of the total use, only about 
half of the total use in 1970• 

In terms of the grade or family of PCB manufactured, the lower chlori
nated species have generally made llp .. the majority of the products produced. 
Fran the figures in Table l it can be seen that Aroolor 12li2 and grades with 
lower percentages of chlorination characteristically canposed one half or 
more of the total production between 1963 and 1970. 

The largest categories cf use of PCBs have been in capacitors and 
transformers and in certain "plasticizer" applications including carbonless 
duplicating paper. A large percentage of the production of Aroclor 12L2 
went into these three categories of products. (2) The major uses for PCBs 
prior to 1970 (in the order of importance as a reflection of the volume of 
material used) were: 

capacitors 
Plasticizer applications 
Transformer fluids 
Hydraulic fluids and lubricants 
Heat transfer fluids 

II. CHEMICAL AND PHYSICAL PROPFRTIES AND IMPURITIES 

Chemical and P!lysical Properties of PCBs -Theoretically, there are 210 possible PCB compounds, but only about 
100 are likely to occur in commercial products. The degree of chlorination 
determines the chemical and physical properties of the Aroclors; the first 
two digits of the numbered Aroclor represent the molecular type, the last 
two digits the average weight percent of chlorine. Their physical state 
thus varies fran colorless, oily liquids to more viscous and increasingly 
darker liquids to, in the higher series, yellow and then black resins. 
The PCBs are not readily biodegradable. '!hey resist breakdown by water, 
acids, and alkalis and have boiling points ranging from 278 to L7S0 c. 
Analytical Techniques 

'Whereas in the past it was difficult to identify PCBs in the presence 
of other organochlorine canpounds such as DDT and DDE, they can now be 
separated from interfering oanpounds and identified and measured by means 
of thin layer and gas liquid chranatography at levels less than l part 
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per million in food and at significantly lower levels in air and water. 
Confirmation of their presence and molecular structure is possible by mass 
spectrometry. Various chromatographic columns and GLC detectors have been 
most useful in the analyses. Increased precision of residue detection in 
biologiCal materials has also been !llade possible through the choice of 
chlorine specific detectors such as the microcoulO!lletric detectors. 

Contaminants and Impurities 

'lb.e starting materials used in synthesis of PCBs determine to a large 
degree the type of impurity Ol' contaminant in the commercial product. The 
contaminant variation, of course, renders some divergence in the LD 50 
values or other toxicologic response of the PCBs. Fractionated samples of 
some PCBs of foreign manufacture have shown them to contain as contaminants 
the tetra- and pentachlorodibenzofurans, the hexa- and heptachloronaphtha
lenes. FUrther work is needed to ascertain whether additional impurities or 
contaminants are present in the various U. S. and foreign PCB products. Also, 
variance in biological response to the various PCB products should be corre
lated with analytical data obtained on the actual or likely presence of con
taminants. 

III. BENEFITS, UTILITY, AND ESSENTIALITY 

-fhe ta3k force reviewed the several <.:a.1.1egories of uses c.o which P~Bs 
had been put in the past to determine what was known of their utility and to 
ascertain if alternate or substitute materials were available or whether any 
of the present applications were essential. 

The four major types of apPlications examined were: 

l. Dielectric fluids for capacitors and transformers. 
2. Industrial fluids for hydraulic, gas turbine, and 

vacuum pump uses. 
3. Heat transfer fluids. 
4. Plasticizers and miscellaneous uses. -'.!his review of utility was undertaken by the National Bureau of Standards. 

The review was materially aided by information from the National Industrial 
Pollution Control Council and from certain professional independent testing 
and evaluation associations. 

A major value of the ?CB liquids is that those with four or more substi
tuted' chlorines per molecule are nonflammable as are their decomposition pro
ducts, both vapors and arc-formed gaseous products. Thus they can be used as 
fluids at temperatures up to 700°F w1 thou t the danger of exp 1.oaions and fire. 
The major disadvantage of the PCBs is their to:x:l.city and environmental contami
nation. '!he other comparable class of non-fl81!1nable fluids is the fluoro
carbons, which typically have a lower vapor pressure and lower boiling point 
than the chlorinated compounds. 
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APPENDIX D 

Occurrence, Transfer, and Cycling of PCBs in the Environment 

PCBs have been in use for more than four decades, not only in the 
United States but throughout the developed world. 'Ibey were not recognized 
as environmental contaminants until (Jensen 1 l) in Sweden identified a series 
of unknown peaks on gas chromatograms of pesticide analyses as these eub
stances. 'lhese first identifications were in fish and bird tissues; examina
tion of other samples soon revealed that PCBs were widespread in biological 
materials. Existing data suggest that although the greatest concentrations of 
residues are found in the vicinity of industrial and municipal areas in the 
Northern Hemisphere, residues exist in areas remote from civilization and in 
both the Northern and Southern Hemispheres. 

Data on sales of PCBs are available only for the United States from 1957-
1971, with sales reaching a high of 36,000 tons in 1970, Table 1. Sales doubled 
1960-1970; assuming the same growth rate from 1930 to 1970, about 5001 000 tons 
have been sold in the United States, Data from outside the United States are 
few. It is estimated that Japan manufactured 13,000 tons per year (2). PCBs 
are also produced in West Germany, the United Kingdom, Spain, France, Italy, 
Russia, and possibly new producers in Brazil, Argentina, India, and East Ger
many. Assuming that the United States used half of the world total, world pro
duction would have been about one lllillion tons--approximately half the estimated 
total production of DDT. Monsanto's 1971 sales dropped to half the 1970 level, 
and 1972 sales are expected to be 12 - 15,000 tons. Prior to. 1971, when Monsanto 
(the sole U.S. manufacturer) curtailed sales to non-closed system uses, about 
40 percent was used in plasticizers, hydraulic fluids and lubricants, surface 
coatings, inks, pesticide extenders, and micro-encapsulation of dyes for carbon
less duplication paper--uses that potentially result in environmental contamina
tion. 

If the same percentages held worldwide, L0,000 tons might have been used 
in ways that could easily reach the environment; accidents and careless disposal 
practices would have increased this amount considerably, perhaps to 50,000 tons 
or more. -

{Nisbet and Sarof:l.m, ))provided rough estimates of the losses of PCBs to 
the North Americao envirorunent in 1970: 1500 to 2000 tons to the atmosphere 
(mostly Aroclor 1254 to 1260 from plastics and 1242 fr0111 burning dumps); LOOO 
to 5000 tons to fresh and coastal waters (Ar color 1242-1260); 22, 000 tons into 
dumps and landfills {mostly Aroclor 1242). Other losses were judged to· be Slllall, 
but often locally signi.ficant. '.!be total loss to the North American environment 
from 19)0 to 1970 was estimated to be: 

Atmosphere - 30,000 tons 

Water - fresh and coastal - 60,000 tons 

Dwnps and landfills - 300,000 tons 

'!be total of 390,000 tons is within a factor of two of the estimate above 
of 5001 000 tons that might have reached the world environment. They further 
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Towards a global historical emission inventory for selected PCB
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Abstract

Information on the historical global production and consumption of polychlorinated biphenyls(PCBs) is urgently
needed for estimating PCB fluxes to the environment and for interpreting global contamination patterns by these
pollutants. This study presents the methodology, principal uncertainties and selected results from an inventory, aiming
to quantify the global production and consumption of total PCBs as well as 22 PCB congeners. The available data
on the historical production of PCBs and the chemical composition of various technical mixtures have been compiled
from the literature. For some producers with less detailed information, the production of individual PCB constituents
has been estimated to derive a global estimate for individual homologues and selected congeners. Information on
imports, exports and consumption, as well as restrictions on production and imports, has further been compiled for
individual countries. These data, along with assumptions on the trade between countries and regions, have been
utilised to derive an estimate of the global historical consumption pattern. Although there are substantial uncertainties
involved in these estimates, important aspects governing the large scale temporal and spatial patterns are most likely
captured in these estimates. In particular, the information on imports and exports for the principal users of PCBs
around the time of peak production is considered to be fairly reliable. The estimates account for a reported historical
global production of;1.3 million t PCBs, more than 70% of which are tri-, tetra- and pentachlorinated biphenyls.
The results further suggest that almost 97% of the global historical use of PCBs have occurred in the Northern
Hemisphere.� 2002 Elsevier Science B.V. All rights reserved.

Keywords: POPs; PCBs; Homologues; Congeners; Sources; Production; Consumption; Global; Historical

1. Introduction

Environmental contamination by polychlorinat-

*Corresponding author. Tel.:q47-63-89-8000; fax:q47-
63-89-8050.

E-mail address: knut.breivik@nilu.no(K. Breivik).

ed biphenyls(PCBs) was recognised more than
30 years ago when Soren Jensen detected PCBs in¨
pike from Sweden(Jensen, 1966). Since then,
numerous studies have detected PCBs in various
compartments of the environment(e.g. Edwards,
1971; Kalmaz and Kalmaz, 1979; Waid, 1986)
and the occurrence of PCBs in remote areas, such
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as the Arctic(e.g. AMAP, 1998) is evidence for
the long-range atmospheric transport of these con-
taminants(Oehme and Manø, 1984; Oehme, 1991;
Harner et al., 1998). Today, PCBs are considered
an environmental problem of global proportions.
Even though the production of these contami-

nants has stopped, PCBs continue to be detected
in environmental samples from around the world
(e.g. Iwata et al., 1994; AMAP, 1998). Many
studies have sought to understand historical PCB
contamination trends through the analysis of dated
sediment(e.g. Christensen and Lo, 1986; Sanders
et al., 1992; Bruckmeier et al., 1997) and peat
cores(Rapaport and Eisenreich, 1988). Several of
these studies have indicated that the trends in
environmental concentrations have followed the
trends in production and use of PCBs. Historical
data on the global production and usage of PCBs
are, thus, urgently needed for the interpretation of
historical, present and future contamination levels
around the world(Cummins, 1988; Tanabe, 1988;
Voldner and Li, 1995; Wania and Mackay, 1996;
Vallack et al., 1998). Furthermore, quantitative
knowledge of the global historical consumption is
a prerequisite for estimating atmospheric emissions
and eventually establishing source–receptor rela-
tionships for intentionally produced PCBs on a
global scale. Due to differences in lifetime and
fate of individual PCBs in the environment, esti-
mates of the historical production of PCBs have
to be done on a congener specific basis. The
overall aim of this study was to present a quanti-
tative estimate of the historical consumption of
selected PCB congeners. Specifically, we set out
to:

1. estimate the historical global production of
selected PCB congeners(temporal pattern);

2. estimate the historical global pattern of con-
sumption(spatial pattern); and

3. provide input for a global PCB emission model,
presented in an accompanying paper(Breivik et
al., 2002).

2. Methods

The general molecular formula for the PCBs is
C H Cl , wheren could be any number from12 10yn n

1 to 10. There are, thus, 10 different PCB homo-
logues, dependent on the number of chlorines and
209 different PCB congeners, dependent on the
position of the chlorines on the molecule. Not all
congeners have been identified in commercial
products or technical mixtures. The numbering
system proposed by Ballschmiter and Zell(1980)
has been adapted by the International Union of
Pure and Applied Chemists(IUPAC), and is fre-
quently used to refer to various congeners. In this
system, individual PCB congeners are assigned a
number, ranging from PCB-1(2-CB) to PCB-209
(2,29,3,39,4,49,5,59,6,69-CB). This numbering sys-
tem is also used here, although with minor revi-
sions (Hillery et al. 1997). In this work, 22
individual PCB congeners were studied. These are
the same congeners as selected in the EU Global-
SOC project(ENV4-CT97-0638), or more specif-
ically PCB-5 (2,3-DiCB), PCB-8 (2,49-DiCB),
PCB-18 (2,29,5-TriCB), PCB-28 (2,4,49-TriCB),
PCB-31(2,49,5-TriCB), PCB-52(2,29,5,59-TetCB),
PCB-70 (2,39,49,5-TetCB), PCB-90 (2,29,3,49,5-
PenCB), PCB-101 (2,29,4,5,59-PenCB), PCB-105
(2,3,39,4,49-PenCB), PCB-110(2,3,39,49,6-PenCB),
PCB-118 (2,39,4,49,5-PenCB), PCB-123
(29,3,4,49,5-PenCB, PCB-132 (2,29,3,39,4,6-
HexCB), PCB-138 (2,29,3,4,49,59-HexCB), PCB-
149 (2,29,3,49,59,6-HexCB), PCB-153
(2,29,4,49,5,59-HexCB), PCB-158 (2,3,39,4,49,6-
HexCB), PCB-160 (2,3,39,4,5,6-HexCB), PCB-
180 (2,29,3,4,49,5,59-HepCB), PCB-194
(2,29,3,39,4,49,5,59-OctaCB) and PCB-199
(2,29,3,39,4,5,59,69-OctaCB).
We proceeded by first collecting from the liter-

ature data on the production of total PCBs as well
as of various technical PCB mixtures. Secondly,
these data were combined with data on the com-
position of these technical mixtures to estimate the
production of individual homologues and conge-
ners. To fill gaps in the data, assumptions had to
be made sometimes concerning the homologue and
congener composition(Section 3.1). The global
consumption pattern was assessed by compiling
information on imports, exports and consumption
of PCBs for individual countries and years. Reli-
able information is available only for countries
with a historically high consumption of PCBs. For
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Table 1
Total PCB production in t as reported in the literature

Producer Country Start Stop Amount Reference

Monsanto USA 1930 1977 641 246 de Voogt and Brinkman(1989)
Geneva Ind. USA 1971 1973 454 de Voogt and Brinkman(1989)
Kanegafuchi Japan 1954 1972 56 326 Tatsukawa(1976)
Mitsubishi Japan 1969 1972 2461 Tatsukawa(1976)
Bayer AG West Germany 1930 1983 159 062 de Voogt and Brinkman(1989)
Prodelec France 1930 1984 134 654 de Voogt and Brinkman(1989)
S.A. Cros Spain 1955 1984 29 012 de Voogt and Brinkman(1989)
Monsanto U.K. 1954 1977 66 542 de Voogt and Brinkman(1989)
Caffaro Italy 1958 1983 31 092 de Voogt and Brinkman(1989)
Chemko Czechoslovakia 1959 1984 21 482 Schlosserova(1994)´
Orgsteklo USSR(Russia) 1939 1990 141 800 AMAP(2000)
Orgsintez USSR(Russia) 1972 1993 32 000 AMAP(2000)
Xi’an China 1960 1979 8000 Jiang et al.(1997)

Total 1930 1993 1 324 131

other countries, assumptions had to be made on
the trade between various countries and regions,
using the Gross Domestic Product as a surrogate
parameter(Section 3.2).

3. Results and discussion

3.1. Global production

3.1.1. PCB production process
The production of PCBs involves the chlorina-

tion of biphenyl in the presence of a catalyst.
Depending on the reaction conditions, the degree
of chlorination varies between 21% and 68%
chlorine on a weight-by-weight basis(e.g. Ahlborg
et al., 1992). The homologue profile for most
technical formulations shows a normal distribution
around the mean chlorine content(e.g. Takasuga
et al., 1996, see also Table 2). This implies that
these mixtures generally contain only a certain
‘range’ of PCB homologues and congeners as
indicated by the chlorine content. However, some
other technical formulations, such as Aroclor 1232,
do not show this typical distribution, suggesting
that they consist of more than one technical mix-
ture (Frame, 1997).

3.1.2. Total global PCB production
A review of the literature data was undertaken

to obtain the most reliable production figures for

the major producers of PCB in various countries.
A previous study had estimated the cumulative
global production to be on the order of 1.5 million
t (de Voogt and Brinkman, 1989). Most of the
information presented in Table 1 is adapted from
this compilation of data. The figures shown in
Table 1 add up to a reported total global production
of 1.324 million t between 1930 and 1993. Most
likely the true cumulative global production has
been higher, as there were factories in Poland
(Falandysz et al., 1992), Eastern Germany(de
Voogt and Brinkman, 1989) and Austria(Fiedler,
1997) that produced PCBs in unknown amounts.
Although the data presented here might be lower
than the real figure, it seems likely that most of
the global historical production is accounted for in
these estimates. For most producers within the
OECD countries, data on the total amounts pro-
duced are generally reported for 5-year periods
from 1955 to 1984. In addition, annual production
data are available for the same countries from
1973 to 1980(de Voogt and Brinkman, 1989). For
producers outside the OECD, there is only limited
information on the annual production from various
plants. Production data reported for a period in
excess of one year(e.g. a 5-year period) were
uniformly distributed over that period(temporally
flat distributed, see also Fig. 3a). These data show
that Monsanto(USA) has been responsible for
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Fig. 1. Overview of the relationship between the annual pro-
duction of total PCBs and the production of individual hom-
ologues and congeners from various producers. Details of the
approach are discussed in Section 3.1.3.

almost 50% of the known reported historical pro-
duction of PCBs. Bayer(West Germany), Prodelec
(France) and Orgsteklo(Russia)have each con-
tributed individually with more than 10% of the
historical production.

3.1.3. Estimated production of individual homo-
logues and congeners
The overall methodology for estimating the

production of individual PCB homologues and
congeners is depicted in Fig. 1. Whenever possible,
information on the production of individual tech-
nical mixtures(e.g. Aroclor 1242), and their chem-
ical composition was used to determine the
homologue and congener production over time.
However, as this information was not available for
many producers, the annual production of individ-
ual homologues and congeners could only be
estimated in this manner for Monsanto(USA) and
Bayer (West Germany) (see below and Fig. 1).
For other cases, we estimated a set of annual
production-weighted default compositions(i.e. a
fraction between 0 and 1). These default compo-
sitions or fractions take into account the temporal
shift in homologue and congener production that
occurred during the period of peak production(i.e.
they were varying from 1955 to 1983).

The homologue composition(by wt.%) of var-
ious technical mixtures is given in Table 2, along
with the estimated maximum and minimum default
homologue composition. The annual production-
weighted congener default compositions were esti-
mated in a similar manner based on data of the
technical mixtures produced by Monsanto(USA)
and Bayer(West Germany) (data not shown).
As the availability of data for the different

producers varied immensely, an individual
approach was necessary to maximise the utilisation
of available information and to minimise the use
of uncertain assumptions. For the sake of transpar-
ency, details of the approach adopted for each
individual producers are given in the following
paragraphs. Although this might appear unneces-
sary, we hope that such detailed documentation
will eventually facilitate future improvements to
these estimates.

3.1.3.1. USA. The data compiled by de Voogt and
Brinkman(1989)account for a total production of
641 699 t of PCBs in the USA. Monsanto was by
far the most important producer, while the only
other PCB-producing company in the USA(Gene-
va Industries) has a reported production of only
454 t.
The two last numbers in the names of the

technical Aroclor mixtures by Monsanto refer to
the weight percentage of chlorine(Table 2). For
example, Aroclor 1260 should contain approxi-
mately 60 wt.% chlorine. Two notable exceptions
to this numbering system are Aroclor 1016, which
is a technical mixture derived by distillation of
Aroclor 1242, and Arcoclor 1232 which is a blend
of approximately equal proportions of Aroclors
1221 and 1242(Frame, 1997). The congeneric
composition of Aroclors 1016, 1221, 1232, 1242,
1254, 1260 and 1262 were based on data compiled
by Frame(1997), who reported the results of a
collaborative study in which the composition of
six Aroclor mixtures (1016, 1221, 1242, 1254,
1260 and 1262) was determined using 18 gas
chromatographic systems. Nine systems employed
ECD detection, and the remaining half-used MS-

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 175 of 279



185K. Breivik et al. / The Science of the Total Environment 290 (2002) 181–198

Table 2
Content of the 10 homologues of PCBs in various technical mixtures as used in the calculations(in wt.%)

Technical mixture Mono- Di- Tri- Tetra- Penta- Hexa-

Aroclor 1221 43.8 27.9 4.4 2.6 0.5 0.2
Aroclor 1232 26.5 23.9 27.0 18.7 3.5 0.3
Aroclor 1016 0.7 17.1 53.6 27.7 0.8 0.1
Aroclor 1242 0.3 14.7 42.1 33.9 8.1 0.8
Aroclor 1248 0.2 2.5 22.8 51.7 20.5 2.0
Aroclor 1254 – 0.5 0.7 18.3 55.6 22.0
Aroclor 1260 – 0.1 0.3 0.9 9.9 43.5
Aroclor 1262 – 0.2 1.2 1.1 3.9 28.1
Clophen A30 – 19.6 48.1 25.0 6.2 1.2
Clophen A40 – 0.2 17.3 50.5 25.8 5.0
Clophen A50 – – 0.2 17.6 51.2 26.8
Clophen A60 – – – 0.7 16.2 49.1
Sovol – – 1.0 23.0 53.0 22.0
TCB – 14.0 49.0 32.0 4.0 1.0
Delor 123 9.0 63.0 26.0 2.0 – –
Delor 103 1.0 10.0 60.0 26.0 3.0 –

Default compositions Min 0 6.6 19.5 22.9 6.2 1.2
Max 1.0 19.6 48.1 28.4 22.5 17.0

Technical mixture Hepta- Octa- Nona- Deca- Notes

Aroclor 1221 - – – – A
Aroclor 1232 0.1 – – – A
Aroclor 1016 – – – – A,B
Aroclor 1242 0.1 – – – A,B
Aroclor 1248 0.3 0.1 – – A
Aroclor 1254 2.5 0.4 – – A,B
Aroclor 1260 36.1 8.3 0.9 – A,B
Aroclor 1262 45.3 18.5 1.7 – A
Clophen A30 – – – – B
Clophen A40 1.2 – – – B
Clophen A50 3.6 0.6 – – B
Clophen A60 27.8 5.8 0.5 – B
Sovol 1.0 – – – C
TCB – – – – C
Delor 123 – – – – D
Delor 103 – – – – D

Default compositions Min 0 0 0 0 E
Max 9.3 2.1 0.2 0 E

The original data from the literature were scaled to yield 100%, except Aroclor 1221(see text). wAx Frame(1997); wBx Schulz
et al. (1989); wCx Ivanov and Sandell(1992); wDx de Voogt and Brinkman(1989); wEx Annual production-weighted compositions
(or ratios) are based on the estimated production from Bayer AG(West Germany)and Monsanto(USA). Only the minimum and
maximum compositions are shown.

SIM or full-scan MS ion-trap measurements(see
Frame, 1997 for details). Average weight percent-
age of individual congeners in each of these
Aroclors was given for both ECD and MS systems.
Frame(1997)also reported data on the composi-
tion of Aroclor 1232 and 1248, analysed by one

of the participating laboratories in his study
(referred to as JWC). In addition, data for Aroclor
1016, 1242, 1254 and 1260 from a previous study
(Schulz et al. 1989) were included.
We used a weighted average of these data to

calculate the congeneric composition of the Aro-
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clor production. These compositions, reported in
Table 2, are thus based on 19 different measure-
ments for Aroclor 1016, 1242, 1254 and 1260, 18
different determinations for 1221 and 1262, and a
single determination for 1232 and 1248. These
data were also used to estimate the homologue
composition of each individual mixture and scaled
to yield a total of 100%. The composition of the
lighter chlorinated Aroclor 1221 was not scaled
this way, because it presumably contains signifi-
cant amounts of biphenyl due to incomplete
chlorination.
The amounts of various Aroclors

(1016:1242:1248:1254:1260 and ‘Other Aroclors’)
sold in the USA from 1957 to 1975 are available
from de Voogt and Brinkman(1989). These data
were used to estimate and scale the production of
individual Aroclors, assuming that the production
of various Aroclors was equal to the annual frac-
tion of sold amounts. For the years prior to 1957
and after 1975, we used the estimated fractions for
1957 and 1975, respectively. The sold amounts of
the ‘Other Aroclors’(1221q1232q1262q1268)
was generally below 3% during the investigated
time-period (de Voogt and Brinkman, 1989). In
the absence of information on the chemical com-
position of Aroclor 1268, we assumed that ‘Other
Aroclors’ was a mixture of 1221, 1232 and 1262
(1:1:2). As the ‘Other Aroclors’ include the heav-
ily chlorinated mixture 1268 in unknown relative
amounts, it is likely that we are underestimating
the produced amounts of some of the more chlo-
rinated PCB homologues and congeners. Monsanto
also produced a technical mixture called Aroclor
1270 (de Voogt and Brinkman, 1989). Due to the
lack of data on both production and chemical
composition, it could not be included in this
estimate.
For the production of PCBs by Geneva Indus-

tries we relied on the default homologue and
congener composition(see Fig. 1).

3.1.3.2. West Germany. PCBs were produced in
West Germany by Bayer AG as Clophens(A30,
A40, A50, A60). The data presented by de Voogt
and Brinkman (1989) account for a historical
production of 159,062 t PCB. According to this
reference, the approximate wt.% of chlorine in

various trade mixtures were: A30(40–42%), A40
(48%), A50 (52–54%)and A60 (60%). Fiedler
(1997) presented production data by degree of
chlorination (39, 42.5, 47, 48.5, 54, 55 and 60%
Cl (wyw)) for the period from 1974 to 1983. As
the amounts of individual Clophens produced were
not available to us, we assigned the data presented
by Fiedler (1997) to the corresponding Clophen-
mixture, based on the degree of chlorination in
order to estimate fractions of the technical mixtures
produced annually. For data prior to 1974, we
assumed that the various mixtures were produced
in the same relative quantities as in 1974. The
homologue and congener production could then be
estimated based on the homologue and congener
content of A30, A40, A50 and A60 reported by
Schulz et al.(1989).

3.1.3.3. Japan. Approximately 96% of the total
Japanese PCB production was by Kanegafuchi
Chemical Co. Ltd(Tatsukawa, 1976), which pro-
duced a series of PCB mixtures called Kanechlors
(KC). According to Tatsukawa(1976), the chlo-
rine content of KC-300, KC-400, KC-500 and KC-
600 corresponds to the Aroclors 1242, 1248, 1254
and 1260, but the homologue composition is dif-
ferent. Although the chemical composition of
Kanechlors has been at least partly determined
(Kannan et al. 1992; Takasuga et al., 1996), this
information could not be used because the individ-
ual amounts of Kanechlors produced are unknown
to us. Therefore, we used annual production data
for various homologues reported by Tatsukawa
(1976) for the years 1961 to 1971 as tri-CBs and
lower, tetra-CBs, penta-CBs and hexa-CBs and
higher. For the two clustered homologue groups
(tri-CB and lower, hexa-CB and higher), we
assumed that the internal homologue production
was determined by the percentage of possible
congeners. For example, the group of tri-CB and
lower includes 39 possible congeners, while there
are three possible congeners within the group of
mono-CB. Thus, 7.7% of the clustered tri-CBs and
lower was assumed to be mono-CB, etc.
The production of individual congeners was

estimated using the congeneric default composition
(Fig. 1). These percentages were multiplied by the
reported or estimated annual production of individ-
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ual homologues as described above. This proce-
dure clearly introduces high uncertainties to the
estimated annual production of individual conge-
ners, but it seems reasonable to assume that this
approach avoids emphasis on congeners that are
rarely formed during the production process. For
the other producer in Japan(Mitsubishi), we
applied default homologue and congener compo-
sitions to total PCB production figures reported by
Tatsukawa(1976).

3.1.3.4. Czechoslovakia. Schlosserova (1994)´
reported that 14 140 t of PCB was produced in
Czechoslovakia as Delor 103. In addition, 4381 t
of Delor 106(similar to Aroclor 1260) and 2961
t of other PCB mixtures were produced from 1959
to 1984. de Voogt and Brinkman(1989) reported
that approximately 6000 t were produced annually
before 1968, suggesting higher production figures
than those reported by Schlosserova(1994). How-´
ever, we have chosen to use the more detailed and
recent information provided by Schlosserova´
(1994), assuming a uniform annual production of
826 t total PCBs throughout the period.
To estimate the homologue production, we used

the homologue composition of Delor 103 as report-
ed by de Voogt and Brinkman(1989)and assumed
that Delor 106 has the same composition as Aro-
clor 1260(Table 2). For the remaining 4381 t, we
assumed that its composition is that of Delor 123,
a very light PCB formulation described by de
Voogt and Brinkman(1989). We further used the
congeneric default composition for estimating the
production of individual congeners.

3.1.3.5. United Kingdom. In the UK, PCBs were
manufactured under the trade name Pyroclor(de
Voogt and Brinkman, 1989). As we did not have
reliable information on the relative production
volume, or chemical composition of the Pyroclors,
we applied the default homologue and congener
compositions. The UK factory was owned by
Monsanto Industrial Chemicals Co., which also
was the major producer of PCBs in USA. Similar-
ities with the production process at Monsanto in
the US are thus likely.

3.1.3.6. Soviet Union. Estimates of the historical
production of PCBs in the former Soviet Union

are available from Ivanov and Sandell(1992)and
more recently from AMAP(2000). According to
this latter source, PCBs were produced under three
different brand names(Sovol, Sovtol and TCB)at
two different factories in the vicinity of Moscow
(Orgsteklo and Orgsintez).
Sovol is reported to have a chemical composi-

tion fairly close to that of Aroclor 1254(Ivanov
and Sandell, 1992; Takasuga et al. 1996). How-
ever, another study suggests that it only resembles
Aroclor 1254 to a limited extent(Kannan et al.
1992). According to AMAP (2000), 43 000 and
9500 t of Sovol were produced at Orgsteklo
(1939–1990) and Orgsintez (1972–1993),
respectively.
Sovtol (Soviet oil) has been characterised as a

mixture of Sovol and trichlorobenzene(Ivanov
and Sandell, 1992; AMAP, 2000). In particular,
Sovtol-10 is a mixture of 90% Sovol and 10%
trichlorobenzene(AMAP, 2000). Although other
Sovtol-mixtures are known(Ivanov and Sandell,
1992), we assumed that all Sovtol contained 90%
Sovol. According to AMAP (2000), a total of
32 000 t of Sovtol were produced at Orgsteklo
(1939–1987)and another 25 000 t at Orgsintez
(1972–1990). This results in an estimated total
production of Sovol-based PCBs of 103 800 t.
This figure corresponds well with the 100 000 t
previously estimated by Ivanov and Sandell
(1992).
Ivanov and Sandell(1992)also refer to another

formulation produced in the former USSR, named
‘Trichlorodiphenyl’ (TCDP), stating that this was
only a product name and that its chemical com-
position was fairly close to that of Aroclor 1242.
We assume this to be the same formulation as
TCB; Trichlorobiphenyl in AMAP (2000). This
assumption seems reasonable in light of the fact
that both sources list the same production period
and use as a dielectric fluid. According to AMAP
(2000), 70 000 t of TCB were produced at Orgs-
teklo during 1968–1990. This value is also used
here, although it is considerably higher than the
previous uncertain estimate of 25 000 t given by
Ivanov and Sandell(1992).
The homologue composition of Sovol and TCB

was taken from Ivanov and Sandell(1992)and is
given in Table 2. For the congener production, we
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assumed Sovol to be equal to Aroclor 1254 and
TCB to be equal to Aroclor 1242.

3.1.3.7. China. PCBs were neither produced nor
used in large amounts in China(Xu et al., 2000).
According to Jiang et al.(1997), only 8000 t of
PCB were produced in China during the 1960s
and 1970s. The two principal technical formula-
tions are said to be similar to Aroclor 1242 and
Aroclor 1254 (Jiang et al., 1997). In order to
estimate the homologue and congener production,
we assumed that these two technical mixtures were
produced in equal amounts and had the chemical
composition of the above mentioned Aroclors.

3.1.3.8. France, Spain and Italy. The data from
France, Spain and Italy include total production
figures and detailed annual records for the years
1973–1984. Otherwise, only the factories and
trade names, as well as a few data on the homo-
logue and congener content of some of the tech-
nical mixtures were found in the literature(de
Voogt and Brinkman, 1989; Kannan et al. 1992).
As no data on annually produced amounts of
various mixtures or constituents were available to
us, the estimated production of individual homo-
logues and congeners had to rely on the default
homologue and congener compositions.

3.1.4. Uncertainties in the global production
pattern
The methods applied to estimate production

rates of individual homologues and congeners rest
on a number of critical assumptions. The use of
the default homologue and congener composition
(e.g. for France, Spain and Italy) introduces uncer-
tainties that are difficult to quantify. Obviously,
the use of these default values implies that there
were similarities in the production process between
various producers, and implicitly, that there is a
different propensity among the congeners to be
formed during the production process. For some
countries (e.g. China, USSR, Czechoslovakia),
similarities have been noted in the chemical com-
position of technical mixtures from different pro-
ducers. It thus seems reasonable to assume that
there have indeed been similarities in the produc-
tion process between different producers, resulting

in similarities in the composition of the mixtures,
at least at the homologue level(see, e.g. Takasuga
et al. 1996). We are aware that there are substantial
variations in the propensity of congeners to be
formed during the manufacturing process(Frame,
1997). As the selected approach based on default
compositions was designed to capture this varia-
tion, we only estimated production-weighted com-
positions based on technical mixtures that had
been completely characterised(Schulz et al. 1989;
Frame, 1997).
In any case, the available data make it difficult,

if not impossible to quantifyall of the uncertainties
in a quantitative and meaningful way. For example,
it is likely that the composition of the same
technical mixtures varied, at least to some extent,
from batch to batch(de Voogt and Brinkman,
1989; WHO, 1993). Secondly, the relative produc-
tion rates of various mixtures were in many cases
extrapolated based on reported data available for
a few years only(e.g. Bayer AG).
However, the impact of the use of homologue

and congener compositions can be addressed in a
simplified manner. The same applies for the vari-
ability between Aroclor compositions determined
with either ECD or MS systems(see Frame, 1997).
Therefore, we tried to quantify and depict these
two sources of uncertainty. Table 3 summarises
how uncertainty was addressed for the production
by various producers. Details are explained in the
following.
At the homologue level (Table 3), the analytical

variability (i.e. the difference between the homo-
logue content of the Aroclors determined by ECD
and MS) is estimated for the Aroclor production
at Monsanto (USA). For most producers, the
maximum and minimum homologue compositions
are used to estimate some of the anticipated vari-
ations at the homologue level. Kanegafuchi
(Japan) was treated as a special case, accepting
the estimates for tetra- and penta-CBs as reported,
and applying maxymin compositions as deter-
mined specifically for this particular producer. The
uncertainties at the homologue level for Bayer AG,
Chemko, Orgsteklo, Orgsintez and Xi’an were not
addressed because we anticipate that the assump-
tions made are of less quantitative importance than
the variability in these compositions.
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Table 3
Overview of the selected approach to estimate the uncertainties associated with the use of homologue and congener compositions
as well as the variation in the characterised mixtures of Aroclors

Analytical Maxymin Not addressed
variability compositions

Homologue level Monsanto(USA) Geneva Industries Bayer AG
Kanegafuchi Chemko
Mitsubishi Orgsteklo
Prodelec Orgsintez
S.A. Cros Xi’an
Caffaro
Monsanto(UK)

Congener level Monsanto(USA) Geneva Industries Bayer AG
Orgsteklo Kanegafuchi
Orgsintez Mitsubishi
Xi’an Prodelec

S.A. Cros
Caffaro
Monsanto(UK)
Chemko

At the congener level, we used the analytical
variability for Monsanto(USA) as well as for
other producers for which the congeneric compo-
sition of the production was deduced from the
Aroclors (Orgsteklo, Orgsintez and Xi’an). For
most other companies, we used the maximum and
minimum congener compositions multiplied with
the corresponding maxymin homologue composi-
tions. The uncertainties at the congener level some-
how represents a ‘worst case’(maxymax and miny
min compositions). For Bayer AG, the uncertainty
has not been addressed, due to lack of useful
quantitative information for this purpose.
Fig. 2 presents results for the estimated total

global production of individual homologues(A)
and 22 selected congeners(B). The results indicate
that of the 1324-kt total PCBs accounted for 566
kt (42.7%) can be attributed to the 22 selected
congeners. Fig. 2 also indicates that tri-CBs have
been the most important PCB homologue produced
historically. Whereas there are theoretically 24
trichlorinated congeners, ranging from PCB-16 to
PCB-39, a closer inspection reveals that approxi-
mately 50% of this homologue group can be
attributed to only three congeners: PCB-18, PCB-
28 and PCB-31. Similarly, the relative contribution
of the other selected congeners to their respective

homologue groups are 49%(Di-CBs), 24%(Tetra-
CBs), 50% (Penta-CBs), 59% (Hexa-CBs), 22%
(Hepta-CBs) and 43%(Octa-CBs). Table 4 pres-
ents the estimated global production rates of indi-
vidual homologues for various time-periods(in
percent). As can be seen from Table 4, the global
homologue production pattern has changed over
time. Notably, there was a reduction in the relative
contribution of PCBs with seven or more chlorines
over the last few decades that PCBs were pro-
duced. This is easily explained as the production
of heavier technical mixtures decreased in the USA
and West Germany in the last years of production
(USA from 1970, West Germany from 1974)as a
result of an increased environmental awareness
towards the heavier(more persistent) homologues
and congeners. For example, the estimated relative
importance of Hexa-CB produced by Monsanto
(USA) decreased by approximately 50% from the
1960s to the 1970s. Furthermore, the production
of Hepta-CBs and Octa-CBs by Monsanto(USA)
essentially ceased after 1973. This has profound
influence on the applied homologue and congener
compositions and their time dependence. Thus,
Table 4 reflects the assumption that a similar
decrease in the production of the more chlorinated
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Fig. 2. Estimated global production of individual PCB homologues(A) and congeners(B) in thousands of tons.

congeners occurred worldwide around the same
time. Unfortunately, this cannot be verified with
the available information.
Fig. 3 presents results for the estimated temporal

pattern in the global production of total PCBs(A),
PCB-28 (B), PCB-52 (C), PCB-101(D), PCB-
118 (E), PCB-138(F), PCB-153(G), PCB-180
(H) from 1930 until 1993. The compiled data
suggest a peak annual production of 75.5 kt total
PCBs for the year 1970. Presumably, worldwide
production of PCBs ended in 1993 when the
production of Sovol ceased in Russia(AMAP,
2000). The results indicate further that the time
trend of the production of individual congeners
resembles that of the total PCBs. There are, how-
ever, notable exceptions when the uncertainties are

taken into consideration. For the heavier congeners
(Fig. 3F–H), the uncertainty is relatively high for
the years after 1970. Again, this is a reflection of
the use of the(default) homologue and congener
compositions and their time dependence. As a
result, the uncertainty for the later years of pro-
duction increases. The negligible uncertainty
depicted for individual congeners prior to 1955
arenot due to the availability of more reliable data
for this period. Rather, these historical data reflect
that there were only a few producers worldwide
and the production was dominated by Monsanto
(USA) and Bayer(West Germany). The possibility
to present any meaningful quantitative estimate of
the uncertainties during that time period is consid-
ered limited.
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Table 4
Estimated global production rates of individual homologues(in percent) and sum of all homologues(in kt) for various time-periods

Period Mono- Di- Tri- Tetra- Penta- Hexa-

1930–1934 0.3 8.6 25.0 24.5 16.0 14.3
1935–1939 0.3 8.2 24.1 24.4 17.4 14.6
1940–1944 0.3 7.2 21.1 24.2 22.0 15.5
1945–1949 0.3 7.2 21.1 24.2 22.0 15.5
1950–1954 0.3 7.2 21.1 24.2 22.1 15.5
1955–1959 0.5 7.5 21.5 23.5 21.4 15.3
1960–1964 0.7 8.3 23.4 24.2 20.5 13.8
1965–1969 0.8 10.3 28.7 26.9 18.2 9.4
1970–1974 0.8 11.1 32.0 24.9 17.5 9.4
1975–1979 0.2 10.3 29.8 24.9 21.3 10.7
1980–1984 -0.1 13.7 37.2 26.0 16.0 6.2
1985–1989 0 7.3 26.0 27.7 27.5 11.1
1990–1993 0 6.3 22.5 27.0 31.0 12.6

Period Hepta- Octa- Nona- Deca- Sum homologues
(kt)

1930–1934 9.1 2.1 0.2 -0.1 36.4
1935–1939 8.8 2.0 0.2 -0.1 37.8
1940–1944 7.8 1.7 0.2 -0.1 43.5
1945–1949 7.8 1.7 0.2 -0.1 43.5
1950–1954 7.7 1.7 0.2 -0.1 43.8
1955–1959 8.2 1.9 0.2 -0.1 97.7
1960–1964 7.3 1.7 0.2 -0.1 168.4
1965–1969 4.4 1.0 0.1 -0.1 285.6
1970–1974 3.4 0.8 -0.1 -0.1 274.7
1975–1979 2.3 0.4 -0.1 -0.1 169.5
1980–1984 0.7 0.1 -0.1 -0.1 86.6
1985–1989 0.5 0 0 0 29.2
1990–1993 0.6 0 0 0 6.8

3.2. Global consumption

The global consumption of PCBs has been
estimated based on information about import,
export and national consumption, as well as restric-
tions on imports of PCBs in various countries and
regions.
In the absence of detailed information, which

would facilitate an analysis for individual technical
mixtures, we generally assumed that the import
and consumption of individual congeners are deter-
mined by the production within representative
countries or regions. This seems to be the only
approach feasible with respect to the available
data. Perhaps the most serious limitation in this
methodology is that PCBs were exported as tech-
nical mixtures, rather than as individual congeners,
as it is well-known that PCBs were sold according
to the physical properties of the technical mixtures

(WHO, 1993). Hence, some countries most likely
had a relatively high import of one type of tech-
nical mixture(or product containing one type of a
mixture). However, by treating groups of countries
as closed markets, potential important regional
variations in the spatial and temporal patterns of
homologue and congener consumption can be
addressed.
An overview of the method to address the global

consumption pattern is given in Fig. 4, while
details of the approach are discussed below.

3.2.1. OECD countries — consumption and export
Detailed data on imports and exports from

OECD-countries, along with data on exports to
OECD and non-OECD countries, are available for
the period 1973–1980 from de Voogt and Brink-
man (1989). Tatsukawa(1976) reported annual
data on import and export for the entire period of
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Fig. 3. Estimated temporal trend in the global production of total PCBs(A); PCB-28(B); PCB-52(C); PCB-101(D); PCB-118
(E); PCB-138(F); PCB-153(G); and PCB-180(H) in thousands of tons.

the PCB production in Japan. A key assumption
for the national consumption within the OECD
countries was that the OECD was a closed market.
Whereas export from OECD was allowed to occur,
import of PCBs into the OECD from non-OECD-
countries was considered negligible. This should
be a valid assumption in terms of quantitative
importance, even though exceptions are likely.
Furthermore, we assumed that prior to 1946, no
export from producing countries occurred. For
example, PCBs have been imported and used in
Norway since approximately 1950, according to
the national environmental protection authorities
(SFT, 1996).

The annual national consumption of PCB-con-
geners in OECD-countries in the 1970s was esti-
mated in the following way. de Voogt and
Brinkman(1989)reported the annual exports from
producing countries within the OECD to both
OECD and non-OECD countries(see Fig. 4). The
total annual export amount was thus divided into
two sums, one for distribution to OECD countries
and one for non-members. Next, we utilised infor-
mation on annual imports of PCBs for specific
countries within OECD for the same time-period
(de Voogt and Brinkman, 1989). For all producing
OECD-countries, there were data on imported
amounts for most reference years of the given
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Fig. 4. Overview of the spatial distribution of global PCB con-
sumption. Details of the approach are discussed in the text.

time-period, except for a few years for which we
estimated the import with linear interpolation.
Imports to all non-producing OECD-countries
were based on annual reported imports whenever
possible. The ‘excess export amount’ to OECD
countries that could not be accounted for, was
distributed to the remaining OECD countries based
on gross domestic products(reference year 1983)
(United Nations, 1994). An easy approach to
evaluate this assumption would be to compare our
estimates with independently derived estimates on
national PCB consumption from e.g. national envi-
ronmental agencies(see discussion later). Finally,
for producing OECD-countries, we utilised either
national consumption dataor added the sum of
import plus the amounts produced but not attrib-
uted to export, to estimate the national annual
consumption.
For the years from 1946, up to the time when

unifying statistical data became available, we had
to make some simple assumptions, except for
Japan where detailed data are available(Tatsuka-
wa, 1976). We assumed that producing OECD-
countries were exporting the same relative amounts
of the total production as reported for the early
1970s. We used the gross domestic products of the
OECD countries to distribute the estimated total
export to OECD-countries. Canada was treated
differently as its total cumulative import had been
previously estimated to be approximately 40 kt

(de Voogt and Brinkman, 1989). In our calculation
we assumed a steady linear increase in the import
from 1946 until 1972, withdrawing the amount
imported to Canada in the 1970s.
Concerning the export to non-OECD countries

(see Fig. 4), we assumed a linear increase in the
fraction of export from 1946, until export-figures
from OECD-producing countries to non-OECD
countries became available for the early1970s.
This approach leads to uncertainties in the esti-

mated national consumption data, and it is difficult
to validate the results. However, the estimated data
are comparable to some other independently
derived national estimates. A national survey esti-
mated the cumulative use in Austria to be between
2300 and 2800 t(Maderner and Hobiger, 1996),
while our approach-which relies on GDP as a
surrogate parameter-suggest a cumulative con-
sumption of 3075 t. In a similar survey for Norway,
the cumulative consumption has been estimated to
be approximately 1230 t(SFT, 1996), while our
data suggest 944 t.

3.2.2. Export from OECD to other countries
The amount of PCBs reported or estimated as

being exported to non-OECD countries equals
148.3 kt or 11.2% of the total global production.
We generally assumed that no PCBs were exported
from OECD to China, the USSR or Eastern
Europe. For the sake of simplicity, we further
assumed no export to countries with a Gross
Domestic Product(GDP) of less than US$ 1000
per capita or total GDP of less than one billion
US$. The export to non-OECD countries includes
69 different countries. While the criteria to exclude
some countries are somewhat arbitrary, these coun-
tries (i.e. approx. 70) would have accounted for a
potential consumption of only 6.3% of the total
export to non-OECD countries(or 0.7% of the
total global production) — if included. This sug-
gests that this simplification introduces minor
uncertainties into the overall inventory at the scales
of interest.

3.2.3. Eastern Europe
According to Sabata et al.(1993), approximate-ˇ

ly half of the amounts of PCBs produced in
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Czechoslovakia was exported to other Eastern
European countries. Hence, 50% of the annual
Czechoslovakian production of PCBs was distrib-
uted among the countries of Eastern Europe,
according to the Gross Domestic Product of the
countries within the region. For comparison, the
total export from the Czechoslovakia adds up to
21.5 kt or 1.6% of total global production.

3.2.4. Countries within the former Soviet Union
According to AMAP(2000), 60% of the Sovtol

produced was used in Russia, and the rest in the
former republics of the USSR. Similarly, 60% of
the industrial capacitors containing PCBs were
used in Russia. As a general assumption, we thus
assumed that the former Soviet Union was a closed
market where 60% of the total production was
used in Russia. The remaining 40% were distrib-
uted among the other states of the former USSR
according to Gross Domestic Product. Altogether,
it is estimated that 173.8 kt or 13.1% of the global
production have been used in the former Soviet
Union.

3.2.5. China
Only a minor quantity of PCBs is reported to

have been produced in China(8000 t or 0.6% of
the total global production). We assume that all of
the PCBs produced has been used within China.
Fig. 5 shows the estimated cumulative global

consumption pattern for total PCBs, and includes
estimates for 114 individual countries. It is esti-
mated that USA has been responsible for as much
as approximately 46% of the total historical global
PCB consumption. Other major consuming coun-
tries include Russia(7.9%), Germany (7.1%),
Japan (4.1%), France (4.1%), Canada(3.0%),
Ukraine (2.4%), Spain (2.4%), Italy (2.1%) and
UK (2.0%). The data at the national level should
be interpreted with great caution. Particularly for
the countries relying entirely on the assumptions
related to GDP. It is, however, imperative to keep
in mind that the overall objective of this study is
to try to capture the overall spatial pattern of PCB
consumption at a global scale. If the emphasis was
at the national level, a different approach would
be required.
In Fig. 5, the spatial distribution of the total

historical national consumption is based on popu-

lation densities within each country by use of the
GEIA grid system of 18 by 18 (Dr Yi-Fan Li,
Environment Canada). Population density is con-
sidered a suitable surrogate parameter, as the con-
sumption of PCBs is generally linked with the use
of electrical equipment. Overall, the results suggest
that almost 97% of the intentionally produced
PCBs have been used in the Northern Hemisphere.
Furthermore, approximately 18% of the total have
been used between 40 and 428 Northern latitude.
The results also show that there are temporal

changes in the latitudinal distribution of PCB
consumption. Fig. 6 shows how the latitudinal
consumption patterns changed in time for total
PCBs. As can be seen from this figure, the highest
peak occurred in the 1960s(Fig. 6D). In the last
period considered, the figure reflects the continu-
ing consumption of PCBs in countries of the
former Soviet Union(Fig. 6F).
The resulting dataset reveals that there are tem-

poral and spatial variations in the homologue and
congeneric consumption pattern. Fig. 7 exemplifies
the regional differences in the historical consump-
tion pattern for selected PCB congeners. The
regions were selected in a way that is reflecting
the method used to estimate the global consump-
tion (see Fig. 4). We observe from Fig. 7 that
PCB-101 and PCB-118 appear to be of limited
significance in the consumption estimates for East-
ern Europe as compared to the other regions.
Furthermore, PCB-180 has been of relatively
minor importance among the selected congeners
in the former Soviet Union and China. However,
these differences should be interpreted with care.
For example, according to Takasuga et al.(1996),
the technical mixture produced in Poland resem-
bles Aroclor 1260. Hence, the estimates presented
here for consumption in Poland are likely biased
towards the lighter congeners as the production
rates are lacking and hence not included in this
inventory. The information may, however, be more
reliable in other countries. For example, the avail-
able information would suggest that homologues
with more than eight chlorines have not been used
in the former Soviet Union(see also Table 2).

4. Final remarks

The global spatial and temporal consumption
pattern of individual PCBs is considered essential
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Fig. 5. Estimated cumulative global usage of PCBs(legends in t) with 18=18 longitude and latitude resolution.

information for the interpretation of global PCB
contamination patterns. Considering the large tem-
poral and spatial scales of this approach, it is
difficult to ensure that all relevant information has
been considered. Indeed, we expect that for certain
countries and years, more reliable data are availa-
ble than those included in this study. Furthermore,
only selected aspects of the involved uncertainties
could be addressed here in a meaningful and
quantitative way. We can presently only recognise
other sources of uncertainty in a qualitative man-
ner. For example, we are certain that there has
been some production of PCBs in other countries,
and that the compiled production data may be
underestimated. Another source of uncertainty is
that the estimated production of individual homo-
logues and congeners for the first decades essen-
tially remains unknown, but these data are
obviously of less relative importance for current

environmental levels. In spite of these uncertain-
ties, we are confident that important aspects of the
temporal and spatial pattern of global consumption
are reflected in this inventory, although the uncer-
tainties may be significant at a more detailed level,
e.g. for single consuming countries, year and for
some individual congeners. The availability of
information for major producing companies and
consuming countries around the time of their peak
production indicates that the recent data are more
accurate than the data from the past.

5. Additional information

Selected data from this study are available
through internet as Microsoft Excel spreadsheets
at www.nilu.no/projects/globalpcb/.
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Fig. 6. Global consumption of total PCBs for six different time-periods(by latitude).

Fig. 7. Regional differences in the cumulative consumption of selected PCB congeners(in percent).
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PCBs in Municipal Products 
INTRODUCTION 

Polychlorinated biphenyls (PCBs) are a toxic manmade chemical found ubiquitously in the 

environment.  Historically, PCBs were primarily used in coolants and lubricants in electrical 

equipment, such as transformers and capacitors.  In the United States, PCBs were largely sold 

under the trade name Aroclor.  Direct production of PCBs was halted in the US in the 1970’s due 

to evidence of human toxicity and persistence in the environment.  Since that time, however, PCBs 

have been incidentally produced in a multitude of manufacturing processes as an unintended 

byproduct of processes that use heat, chlorine, and carbon.   

The Washington State 2008 303(d) list holds 113 Category 5 listings for PCBs, covering 59 

waterbodies.  Several segments of the Spokane River are included in this list.  The City of 

Spokane has performed stormwater sampling in several of its outfalls that drain to the Spokane 

River.  PCBs were detected in each sample, with a typical sample in the range of 7,000 

picograms per liter (pg/L), or parts per quadrillion (ppq).   

Once thought to be only a legacy contaminant, PCBs have been found in numerous commercially 

available products.  These PCBs are not intentionally produced, but are rather unintended 

byproducts of the manufacturing process.  Materials containing less than 50 parts per million 

(ppm) are not considered “PCB-contaminated” under the Toxics Substances Control Act (TSCA) (40 

CFR 761.3).  For comparison to water quality considerations, 50 ppm is equivalent to 

50,000,000,000 ppq.  The current Washington State human health surface water quality 

standard for PCBs is 170 ppq (derived from the National Toxics Rule, 40 CFR 131.36).  The 

Spokane Tribe adopted a water quality standard of 1.3 ppq due to higher fish consumption rates 

used to derive the standard.   

Many products can easily come into contact with rain water and contribute to PCB concentrations 

in stormwater runoff.  Municipalities are concerned about the presence of PCBs in commonly used 

products such as road paint, asphalt sealers, pesticides, and de-icer, to name a few.  However, 

limited data is available as to the concentration of PCBs in products used for road and facility 

maintenance.   

Nearly 50 product samples were collected and analyzed for PCBs using EPA Method 1668C.  

This method is capable of detecting low concentrations of PCBs for all 209 congeners.  The 

majority of samples were composed of roadway, pipe, and vehicle maintenance products.  

Because PCBs are also ubiquitously detected in sanitary wastewater samples, five personal care 

products were sampled as well.   

  

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 193 of 279



 

PCBs in Municipal Products  2 | P a g e  
City of Spokane WWM 

PCB 101 

Chemical Structure 

PCB molecules are composed of two joined benzene rings with varying degrees of chlorination, as 

depicted in Figure 1.  PCBs can have between one and ten chlorine atoms.  There are 209 

different arrangements of this molecule, each known as a congener.  Congeners are named PCB-1 

through PCB-209, with greater numbers corresponding to greater degrees of chlorination.  

Homologues are the group of PCB molecules having the same degree of chlorination.  For 

example, monochlorobiphenyls (monoCB) is the group of PCBs having one chlorine,  

dichlorobiphenyls (diCB) are the group of PCBs having two chlorines, etc.   

MonoCBs =  1 chlorine 

DiCB =  2 chlorines 

TriCB = 3 chlorines 

TetraCB = 4 chlorines 

PentaCB = 5 chlorines 

HexaCB = 6 chlorines 

HeptaCB = 7 chlorines 

OctaCB = 8 chlorines 

NonaCB = 9 chlorines 

DecaCB = 10 chlorines (PCB-209) 

 

 

Figure 1. (EPA, 2010b) 

During the laboratory analytical process, some congeners cannot be distinguished from one 

another and are quantified as a complex of more than one congener.  These are known as 

coeluting congeners, and are denoted with a slash in the figures in this report (e.g. 5/8).   

Aroclors 

Monsanto was the major US manufacturer of PCBs, and sold them under the trade name Aroclor 

until 1977 (Erickson, 1986).  Aroclors were made of standard PCB mixtures to achieve the desired 
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chemical properties.  Each type of Aroclor was given a 4-digit identification number, with the 

second two digits indicating percentage of chlorine by weight  (ASTDR, 2000).  For example, 

Aroclor 1254 contains about 54% chlorine by weight.  Homologue patterns for standard Aroclor 

mixes are shown in Appendix A.  Homologue patterns for environmental and product samples can 

be compared to homologue patterns for Aroclors to give clues as to whether the PCB content may 

be a legacy Aroclor or not.     

METHODOLOGY 

Product Selection 

Municipalities use numerous products in the roadway environment for construction, traffic safety, 

and maintenance purposes.  Little is known about the PCB content in these products.  To help guide 

product sampling, a literature search was performed to determine the potential for products to 

contain PCBs.  In general, processes that involve chlorine, carbon, and high temperatures have the 

potential to inadvertently produce PCBs (Munoz, 2007).   

Numerous studies have associated pigments with inadvertent PCB production (Christie, 2014; 

Ecology, 2014; Hu and Hornbuckle, 2010; Rodenburg, 2012).  In particular, yellow pigments and 

white pigments (titanium dioxide) are associated with PCB-11, 206, 208, and 209.  Yellow, 

orange, and red products that are derived from azo pigments (monoazo (Hansa Yellows and 

azonaphthols) and diarylide yellows) are associated with inadvertent PCB production, as are 

phthalocyanine blues and greens.  Therefore, many items sampled for this study contained 

colored items.  Various yellow and white road paints were sampled as well as hydrant paint and 

utility locate paint.  Personal care products were selected that contain pigments.   

Inadvertent PCB production is also associated with the manufacture of a multitude of various other 

chlorinated chemicals.  Table 1 shows chemicals associated with various products that can be 

exposed to stormwater or enter the wastewater system: 

Table 1. Example of Chemicals Associated with Inadvertent PCB Production 

Chemical Associated Products 

Ethylenediamine Surfactants, fungicides, fuel additives, EDTA, 

hair care products, soaps 

Ethylene dichloride Polyvinyl chloride (PVC), solvents 

Phenylchlorosilanes Silicones: lubricants, adhesives, coatings, hoses 

Chlorinated benzidines Pigments 

Chlorinated paraffins Flame retardants in plastics, paints, adhesives, 

sealants, and caulks 

Glycerol/Glycerin (synthesized by 

epichlorohydrine) 

Toothpaste, numerous personal care products, 

antifreeze, resins  

(Information in this table adapted from Munoz, 2007) 
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One of the most consistent illicit discharge complaints received by the City of Spokane is vehicles 

dripping fluids onto the roadway.  In 2011, the City sampled various off-the-shelf motor oils and 

transmission fluid to assess the potential for PCBs to enter stormwater through this pathway.  PCBs 

were detected in appreciable concentrations in each of the samples, as shown in Table 2.  

Because PCBs are known to be present in these materials, additional motor oils and other 

petroleum products were sampled for this product sampling study.   

Table 2. Oil and Transmission Fluid Sample PCB Concentrations (City of Spokane, 2011) 

Sample Total PCB, micrograms per kilogram (ppb) 
(EPA Method 1668) 

Pennzoil SAE5W-30 37.8 

Quaker State SAE5W-30 14 

Valvoline Mercon V 49.5 

Red Line D4 Automatic Transmission Fluid 8.8 

Valvoline Full Synthetic 5W-30 116 

 

One of the objectives of this project is to inform municipalities across the state.  To gain a better 

understanding of which products and brands are most widely used, a survey was distributed 

across the state to willing participants.  Ten jurisdictions responded, 6 from eastern Washington 

and 4 from western Washington.  Results of the survey showed that one traffic paint brand is 

commonly used on both sides of the state under a state contract with WSDOT.  Other product 

brands varied widely across the region, and the brand names used by the City of Spokane were 

not uncommon, so the products available at the City of Spokane were sampled.   

Quality Assurance Project Plan (QAPP)  

A QAPP was prepared for this project and approved by Ecology prior to the collection of 

samples (LimnoTech, 2014).  A copy of the QAPP is available upon request.   

Experimental Design 

Ultra clean sampling techniques were followed to reduce the chance of sample contamination 

from ambient sources.  Samples were collected August to October, 2014.  Products were placed 

directly into laboratory-prepared sample jars whenever possible.  Where equipment was 

necessary to remove the sample from its container and place it into the sample jar, clean 

decontaminated equipment was used. 

Each product was assigned a three-digit Product ID number.  Liquid and gel samples were placed 

in 40-milliliter glass vials.  Solid samples were placed in 4-ounce glass jars.  Pipe samples were 

wrapped in aluminum foil.  Spray paint samples were sent to the laboratory in the original spray 

cans.  All readily available product information was recorded at the time of sampling, including 

product type, brand name, lot number, manufacture date and country of origin in addition to 

standard sampling information such as time and date, sampler, and sample location.   
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Four field replicate samples were collected for field sampling quality control purposes.  Replicate 

samples were collected for product ID 001, 003, 008, and 018.   

A chain of custody form was filled out for each sample batch.  Samples were packed into coolers, 

chilled to a maximum of four degrees Celsius, and shipped to Pacific Rim Laboratories for 

analysis.  Samples were analyzed using EPA Method 1668C for all 209 PCB congeners. 

Laboratory Quality Control 

The laboratory maintains internal quality control procedures, including method blanks, laboratory 

control samples, laboratory duplicates, and labeled compound, cleanup, internal, and injection 

standards.  In addition, data verification was performed by the City’s project quality assurance 

(QA) officer.  Data was validated by both the laboratory and the QA officer and was found to 

be acceptable.   

EPA Method 1668 detects PCBs at very low concentrations.  PCBs are truly ubiquitous and can be 

detected in even the most pristine laboratory environment.  Therefore, PCBs are frequently 

detected in blank samples.  To account for this, any congener that was detected in a product 

sample that was within three times the concentration detected in the associated blank sample 

were removed from the total PCB value.  These congeners are also not included in the graphs in 

this report. 

RESULTS AND DISCUSSION 

The results of PCB product sampling are summarized in Table B-1 of Appendix B and in more 

detail in the following sections.  PCBs were detected in all but two of the products that were 

sampled in the parts per trillion to parts per million range.  The units reported by the laboratory 

are in micrograms per kilogram (ug/kg), or parts per billion.  Note that Spokane water quality 

standards are 1.3 picograms per liter, or parts per quadrillion.  One part per billion is 

1,000,000 times greater than one part per quadrillion.  Therefore, products detected at these 

concentrations are of concern to water quality practitioners.   

Traffic Marking Samples 

Several traffic paint samples were collected due to the association between yellow and white 

pigments and PCBs.  One brand of traffic paint is predominantly used by municipalities and 

agencies throughout the state, sold by Ennis-Flint.  Various types of this paint brand are available.  

Product numbers 983711 and 983712, low VOC, 100% acrylic waterborne traffic line paint, 

were sampled from the end of a spray nozzle in a City of Spokane shop.  A liquid sample, 

replicate liquid sample, and a dried sample were analyzed (each for white and yellow).    The 

paint was collected in a clean glass beaker and then immediately distributed to each of the 

sample vials.  Dried paint samples were created by City of Spokane staff by pouring a small 

amount of paint onto a clean Teflon liner and allowing it to dry before sending it to the 

laboratory for analysis.  The purpose of analyzing the dried sample was to determine if some 

PCB congeners are volatilized after paint application.  Ennis-Flint PreMark thermoplastic road 

striping was also sampled, both in yellow and white. 
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For comparison, a lesser-used brand of road paint was sampled.  Sherwin-Williams Promar 

solvent based acrylic traffic marking paint is used by some municipalities in southeast Washington.  

Samples were collected for both yellow and white paint.  Replicates of all of the traffic marking 

samples (except the dried paint) were shipped to Ecology for their own product sampling study.  

Results of Ecology’s analysis will be reported by Ecology.  Total PCBs are shown in Tables 3 and 

4 along with the percentage of the three most prevalent congeners, PCB-11, 77, and 209.   

Table 3. Yellow Traffic Marking  

Type Total PCB 

(ug/kg) 

PCB-11 PCB-77 PCB-209 

Ennis 0.73 7% 35% 36% 

Ennis (replicate) 2.69 17% 58% 8% 

Ennis (dried) 0.565 9% 39% 35% 

Promar 64.88 98% 1% 0% 

Thermoplastic  10.78 79% 1% 0% 

 

Table 4. White Traffic Marking  

Type Total PCB 

(ug/kg) 

PCB-11 PCB-77 PCB-209 

Ennis 0.41 18% 0% 61% 

Ennis (replicate) 0.4 23% 0% 57% 

Ennis (dried) 0.38 17% 0% 69% 

Promar 0.28 41% 1% 0% 

Thermoplastic  3.33 22% 0% 0% 

 

Figure 2 shows the congener patterns for both the wet and dried Ennis yellow traffic marking 

paint samples.  Generally the same congeners were detected in each of the samples, with slightly 

lower concentration in the dried sample than the liquid paint sample.  This suggests that some 

congeners may be volatilizing into the air.  However, as the difference in the liquid and duplicate 

liquid sample show, further study would be warranted to better determine volatilization rates.  

The Material Safety Data Sheet (MSDS) indicates that the paint composition contains methyl 

alcohol, titanium dioxide, propylene glycol, 2-butyoxyethanol, and quartz.  Pigment content is not 

listed. 
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Figure 2. Ennis Wet and Dried Yellow Paint PCB Congeners 

 

Figure 3 shows the congener patterns for the wet and dried Ennis white paint samples.  The 

congener patterns are similar between the three samples.  There is no discernible difference 

between the liquid and dried samples.  Interestingly, PCB-11 was detected in the white paint 

samples in greater concentration than two of the yellow paint samples, although PCB-11 is usually 

associated with yellow pigment.  The concentration of PCB-209 is similar between the yellow and 

white samples.  The MSDS sheets for these products indicate that the yellow paint contains 3-7% 

titanium dioxide and the white paint contains 7-13% titanium dioxide.   
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Figure 3. Ennis Wet and Dried W Paint PCB Congeners 

 

Sherwin-Williams Promar yellow and white paint samples are shown in Figure 4.  PCB-11 was 

detected in the yellow paint sample at a significant concentration of 63.8 ug/kg.  PCB-35 and 77 

were detected similar to the Ennis paint, but PCB-209 was not detected.  The MSDS indicates that 

both white and yellow paints contain ethylbenzene, xylene, acetone, quarts, and titanium dioxide 

(2% titanium dioxide by weight for yellow and 4% for white).  Both yellow and white paints 

contain approximately 55% pigment by weight. 

Figure 5 shows congener patterns for the yellow and white Ennis-Flint PreMark thermoplastic tape 

samples.  Total PCBs are greater than the paint samples (see Table 4 and 5), and there are more 

congeners detected.  Most of the congeners are in the mono-CB through tetra-CB range (having 

one through four chlorine atoms).  The MSDS for this product indicates that it contains the following 

components in increasing order of concentration: pigments, alkyd resins, polymers, fillers, and 

glass beads. 
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Figure 4. Sherwin-Williams Promar Yellow and White Paint Congeners 

 

Figure 5. Ennis PreMark Thermoplastic Tape Congners 
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For samples that have a wide array of PCB congeners, such as the white thermoplastic tape 

sample, a homologue pattern graph can be a useful tool.  These graphs depict the percentage of 

various homologues that make up the total PCB sample.  Figure 6 shows the homologue patterns 

for both the yellow and white thermoplastic tape samples.  The white thermoplastic tape, in 

particular, has a similar homologue and congener pattern to Aroclor 1016 (Appendix A).  Yellow 

thermoplastic tape also has a similar pattern, but is dominated by PCB-11, a diCB.  Aroclor 1016 

was one of the lesser used Aroclor mixtures and was used in capacitors.   

 

Figure 6. Thermoplastic Tape Homologue Patterns 

 

Hydrant and Utility Locate Paints  

Two additional types of paint commonly used on or near roadways were sampled.  Fire hydrants 
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hydrotreated light), titanium dioxide, ethylbenzene, and toluene.  Most of the ingredients listed on 

the MSDS (with the exception of titanium dioxide) are not specifically listed as having the 

potential to inadvertently produce PCBs in the Munoz (2007) paper, although there may be 

unlisted intermediate compounds that may produce PCBs.  The most likely source of PCB is the 

pigment, and is most likely a phthalocyanine green based on the presence of PCB-11, 206, 207, 

208, and 209.  Titanium dioxide may also be contributing to the PCB-206, 208, and 209.  On 

the Rustoleum product website, “phthalo green” is a common pigment used in various paint 

products, although not specifically listed for this product.  The pigments used are proprietary 

information and would not be shared by the company.   

    

 

Figure 7. Green Utility Locate Paint Congeners 

Deicer 
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WSDOT deicers were sampled.  Total PCBs are shown in Table 5.  
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Table 5. Deicer Total PCB 

Sample Total PCB (ug/kg) 

Magnesium Chloride 1.332 

Magnesium Chloride Replicate 1.952 

SB Boost 0.038 

 

The magnesium chloride is sourced from naturally occurring minerals in the Great Salt Lake.   

The magnesium chloride samples were dominated by tetraCBs, while the SB Boost sample 
congeners were distributed between the triCB to heptaCB range.  Homologue patterns are shown 
in Figure 8 and congener patterns are shown in Figure 9.   

 

 

Figure 8. Deicer Homologue Patterns 
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Figure 9. Deicer PCB Congeners 

Antifreeze 

Antifreeze mixtures may contain inadvertently generated PCBs, particularly those made with 

glycerol (also known as glycerin) synthesized from epichlorohydrine (Munoz, 2007).  Kool Green 

Extended Life antifreeze was sampled, which contains a yellow color.  The MSDS indicates that it 

contains ethylene glycol, diethylene glycol, and proprietary additives, inhibitors, and dye.  The 

ethylene and diethylene glycols and glycerol have a similar chemical structure, but are not the 

same compound.  Total PCB detected in the sample was 0.018 ug/kg.  Despite its yellow color, 

PCB-11 was not detected in the sample.   

 

Figure 10. Antifreeze PCB Congeners and Homologue Patterns 

0 

0.1 

0.2 

0.3 

0.4 

0.5 

0.6 

0.7 

0.8 

0.9 

1
 

7
 

1
5

 

2
1

 

2
7

 

3
4

 

4
0

/…
 

4
6

 

5
4

 

6
1

 

6
7

 

7
6

 

8
3

/…
 

8
9

 

9
5

 

1
0

3
 

1
1

1
 

1
2

2
 

1
2

9
 

1
3

5
 

1
4

1
 

1
4

7
 

1
5

5
 

1
6

5
 

1
7

1
 

1
7

7
 

1
8

3
 

1
9

0
 

1
9

6
 

2
0

2
 

2
0

8
 

P
C

B
 (

u
g

/
k

g
) 

Congener Number 

MgCl 

MgCl Replicate 

SB Boost 

53 

59 

74 

78 

11 

41 

50 

0 

0.001 

0.002 

0.003 

0.004 

0.005 

0.006 

1 24 46 71 95 125 147 174 196 

P
C

B
 (

u
g

/
k

g
) 

Congener 

Antifreeze 

89 

95 

132/161 

180 

136/148 

0% 

10% 

20% 

30% 

40% 

50% 

60% 

70% 

80% 

90% 

100% 

Antifreeze 

DecaCBs 
NonaCBs 
OctaCBs 
HeptaCBs 
HexaCBs 
PentaCBs 
TetraCBs 
TriCBs 
DiCBs 
MonoCBs 

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 205 of 279



 

PCBs in Municipal Products  14 | P a g e  
City of Spokane WWM 

Pesticides 

Three types of pesticide and one adjuvant were sampled, including Weedar 64 (2,4-D formula), 

Portfolio 4F, Roundup Pro Max, and the adjuvant Crosshair.  The chemical processes that make up 

chlorinated pesticides have been broadly determined by EPA to have a high potential for 

inadvertent PCB generation (Munoz, 2007).   

PCBs were non-detect in the Weedar 64 sample and laboratory duplicate.  None of the 

congeners were flagged for blank contamination.  The main ingredients listed on the MSDS are 

2,4-dichlorophenoxy acetic acid (2,4-D), dimethylamine salt, and trade secret inert ingredients.  

Interestingly, chemicals with similar structures to 2,4-D, including trichlorophenoxy acetic acid and 

dichlorophenyl acetic acid are listed as having the potential for inadvertent PCB generation, but 

2,4-D is not (Munoz, 2007).   

The total PCBs detected in the Portfolio 4F sample were 6.89 ug/kg.  The majority of this sample 

was composed of the coeluting congeners PCB-64 and 72.  Sulfentrazone is the active ingredient 

in Portfolio 4F, making up about 40% of the product.  Its chemical name is N-[2,4-dichloro-5-[4-

(difluoromethyl)-4,5-dihydro-3-methyl-5-oxo-1H-1,2,4-triazol-1-yl]phenyl]methanesulfonamide.  

Other ingredients include toluene and propylene glycol.   

Total PCBs detected in the Roundup Pro Max sample were 0.012 ug/kg.  The active ingredient, 

making up about 49% of the product, is potassium salt of N-(phosphonomethyl) glycine (potassium 

salt of glyphosate).  Glycine is listed as a chemical product having the potential to contain 

inadvertently generated PCBs (Munoz, 2007).   

The sample of the adjuvant Crosshair contained 0.316 ug/kg total PCBs.  It is composed of methyl 

ester, modified soybean oil.  Soybean oil can be modified through a number of different 

processes.  One option is to synthesize it from epoxidised soybean oil using methylene chloride 

(Xu et al., 2011).  If this process was used, it could possibly be the pathway for inadvertent PCB 

generation because chlorine is introduced in the process.  Glycerine is also a byproduct of this 

process, which is also listed as a potential inadvertent PCB generating substance when a 

chlorinated compound is used (Munoz, 2007).  Figure 11 shows the congeners detected in the 

pesticide and adjuvant samples.   
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Figure 11. Pesticide and Adjuvant Congeners 
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in 2014 are shown in Table 6.     
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There was a wide range of PCB congener distribution for the various oil and lubricant samples.  

Most of the congeners were in the low to mid chlorinated range.  The used Firebird motor oil 

sample and its duplicate were not similar to each other in total PCB concentration or congener 

distribution as a result of its heterogeneity.     

 

Figure 12. Motor Oil and Lubricant PCB Homologue Patterns 

 

Figure 13. Motor Oil and Lubricant PCB Congeners 
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Gasoline and Diesel 

Regular unleaded gasoline and #2 dyed diesel were sampled from the fuel tanks at the City’s 

Riverside Park Water Reclamation Facility.  The diesel sample was non-detect.  During laboratory 

analysis, coextracting interferences resulted in the detection limits being raised to 2 ug/kg for 

each of the monoCB, diCB, and triCB congeners.  Therefore, PCBs may still be present in diesel at 

less than 2 ug/kg per congener, but were unable to be detected due to interferences.   

The total PCBs for the gasoline sample was 0.935 ug/kg.  Nearly all of the sample was 

composed of PCB-2 (0.93 ug/kg).  The remainder was the coeluting congeners PCB-138 and 

160.    

Dust Suppressant 

The City of Spokane has some unimproved roads that have not been paved and require dust 

control.  Three forms of dust control approved for use in the City are magnesium chloride (at a 

different concentration than the deicer), emulsified asphalt dust abatement (EADA), and 

lignosulfonate.  Samples were collected from each of these three dust suppressants.   

The magnesium chloride dust suppressant brand is DustGard, made from naturally occurring 

minerals from the Great Salt Lake.  EADA is a petroleum-based product, containing primarily 

petroleum asphalt and petroleum bitumen with water and a proprietary mix of petroleum 

distillates, polymer modifier, surfactants, emulsifier, and other additives.  Ligno Road Binder 

lignosulfonate is derived from natural polymers in wood, and contains sucrose, plant fiber, and an 

aquatic solution according to its MSDS.   

Table 7. Dust Suppressant Total PCBs 

Sample Total PCB (ug/kg) 

EADA 0.091 

Lignosulfonate 0.086 

Magnesium Chloride 3.574 
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  Figure 14. EADA and Lignosulfonate Congeners 

 

  Figure 15. DustGard Magnesium Chloride Congeners 
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  Figure 16. Dust Suppressant Homologue Patterns 
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Table 8. Asphalt Related Product Total PCBs 

Sample Total PCB (ug/kg) 

Asphalt Tack 0.085 

Crack Sealer 7.975 

Asphalt Release Agent 0.558 

 

 

Figure 17. Asphalt Release Agent and Tack Congener Patterns 
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Figure 18. Crack Sealer Congener Pattern 

 

Figure 19.  Asphalt Product Homologue Patterns 
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The crack sealer has a similar congener and homologue pattern to Aroclor 1242. The congeners 

from the crack sealer sample were converted to percent of total PCB by weight and are plotted 

against Aroclor 1242 in the same units in Figure 20.  Aroclor 1242 had a wide variety of end 

uses, one of them being in rubbers.  One of the ingredients in the crack sealer is vulcanized 

rubber compound.  PCB-11 was detected at over 4% of the crack sealer PCB composition, but is 

not present in most Aroclor mixes.   

 

 

Figure 20. Crack Sealer and Aroclor 1242 Congener Distributions 
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Hydroseed 

A hydroseed mix was sampled due to the prevalent use of hydroseed in roadside projects and its 

typical green coloring.  The sample was collected from a new 50 pound bag of Nature’s Own 

Hydromulch, which was not yet mixed with seed, fertilizer, or other additive.  The Nature’s Own 

Hydromulch MSDS indicates that it is composed of primarily wood fiber material with green liquid 

and a surfactant.  The sample contained shredded colored newspaper cellulose.  Total PCBs 

detected in the sample was 2,509 ug/kg.  The following figures show the congeners detected and 

homologue patterns for the sample.   

 

  Figure 21. Hydroseed Congeners 
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Figure 22. Hydroseed and Aroclor 1248 Homologue Patterns 
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Figure 23. Hydroseed and Aroclor 1248 Congener Distributions 
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sewage is outside the scope of this project, but future analysis is warranted based on the results 

shown in Table 9.   

Table 9. Pipe and Pipe Repair Material Total PCBs 

Material Total PCB (ug/kg) 

PVC (ASTM 3034) Pipe 1.999 

CIPP Liner 1.110 

Shortliner 17.780 

 

 

 

Figure 24. Pipe Material Homologue Patterns 
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Figure 25. Pipe Material PCB Congeners 
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Figure 26. Shortliner Congener Distribution Compared to Aroclors 1242 and 1254 
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Firefighting Foam 

Discharges from emergency firefighting activities are an exempt activity under the Phase II 

Eastern Washington Municipal Stormwater Permit.  However, these discharges can easily enter a 

storm sewer system without proper containment and contribute contaminants to the environment.  

Alcoseal 3-3 Class B firefighting foam was sampled.  Ingredients listed on the MSDS sheet include 

hydrolyzed protein, fluorosurfactants, 1,2 benzoisothiazelin, and hexylene glycol.  The total PCB 

concentration was 0.029 ug/kg.  The associated congener and homologue patterns are shown in 

Figure 27.  

  

Figure 27. Firefighting Foam PCB Congeners and Homologue Pattern 
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tetrapotassium pyrophosphate, sodium citrate, and a proprietary mix of fragrance and polymeric 

colorant.   

  

Figure 28. Simple Green and Super XL PCB Congeners and Homologue Pattern 
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Brand Total PCB 

(ug/kg) 

Ingredients of Interest Pigments 

Tide Original laundry 

detergent 

0.174 Ethanolamine, Benzene sulfonic 

acid (sodium salt and 

monoethanolamine salt), 

disodium diaminostilbene 

disulfonate, dimethicone (type 

of silicone) 

Liquitint® Blue HP 

(Polymeric colorant) 

Dawn Ultra 

antibacterial dish 

soap 

0.083 Chloroxylenol, sodium chloride  Yellow 5, Blue 1 

Suave Naturals 

shampoo 

0.058 Tetrasodium EDTA, ammonium 

chloride, 

methylchloroisothiazolinone  

Blue 1, Red 33 

Aquafresh Extreme 

Clean Whitening 

toothpaste 

0.032 Glycerin, titanium dioxide, 

sodium saccharin  

Red 30 

  

 

Figure 29. Laundry Soap, Dish Soap, and Shampoo Congeners 
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Figure 30. Hand Soap and Toothpaste Congeners 

 

 

Figure 31. Personal Care Product Homologue Patterns 
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CONCLUSIONS  

PCBs were detected in 39 of the 41 product samples, with a wide range of congener patterns.  

Figure 32 shows the frequency of detection of each congener in this study.  The congeners most 

frequently detected are the coeluting congeners PCB-52/69 (detected in 30 of the samples) 

followed by PCB-11 and PCB-28 (detected in 25 of the samples).  PCB-52 is one of the most 

abundant congeners found in the environment, and is found in Aroclor mixtures from 0.1% to 

5.6% of the mixture by weight (Frame et. al, 1996).  PCB-28 is also commonly found in Aroclor 

mixtures at up to 8.5% of the total mixture by weight (Frame et. al, 1996).  Because PCB-11 was 

one of the most frequently detected congeners, and it is generally not found in Aroclor mixes, 

pigments are likely a common source of inadvertently produced PCBs in the products sampled.   

 

Figure 32. Frequency of Detections per Congener 

The results from this report may be used for a number of PCB tracking and reduction activities.  

Additional research may be needed to determine potential pathways between some of the 

sampled products and stormwater.  For PCB reduction activities, total PCB loading (volume of 

product used) should be assessed to aid in prioritization.  Manufacturers may also be interested in 

exploring PCB-free alternatives where feasible.    
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(Adapted from Frame et. al, 1996)
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(Adapted from Frame et. al, 1996)
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(Adapted from Frame et. al, 1996)
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Product Type Media Product ID
Total PCB (ug/kg 

or ppb)
Field Replicate 

(ppb)
Lab Duplicate 

(ppb) Brand
Yellow road paint Liquid 001 0.732 2.686 Ennis standard #2 - Product # 983712
Yellow road paint Liquid 002 64.880 Sherwin Williams Promar TM 5713
White road paint Liquid 003 0.414 0.396 Ennis standard #2 - Product # 983711
White road paint Liquid 004 0.281 0.220 Sherwin Williams Promar TM 5712
Hydrant Paint Liquid/Spray 005 0.003 0.010 Rustoleum Pro HP Enamel - Aluminum
Utility Locate Paint Liquid/Spray 006 21.527 Rustoleum Industrial Choice, Solvent-based - green
Class B Firefighting Foam Liquid 007 0.029 Alcoseal 3-3 (AR-FFFP)
Deicer Liquid 008 1.332 1.952 MgCl Freezegard
Deicer Liquid 009 0.038 Enhanced salt brine with SB Boost
Vehicle wash soap Liquid 010 0.003 0.068 SuperXL, Hotsy
Vehicle wash soap Liquid 011 0.068 Simple Green 
Pesticide/Herbicide Liquid 012 <0.0001 <0.0001 2-4D: Nufarm Weedar 64
Pesticide/Herbicide Liquid 013 6.890 Portfolio 4F, Wilbur-Ellis
Pesticide/Herbicide Liquid 014 0.012 Roundup Pro Max, Monsanto
Pesticide/Herbicide Liquid 015 0.316 Crosshair, Wilbur-Ellis
Motor oil Liquid 016 0.856 0.826 SAE 15W-40 Firebird Heavy Duty EC (bulk), Connell Oil
Motor oil Liquid 017 0.969 Valvoline Full Synthetic 5W-30
Used motor oil Liquid 018 0.502 2.375 SAE 15W-40 Firebird Heavy Duty EC, Connell Oil
Diesel Liquid 019 <0.019 #2 Diesel, dyed
Gasoline Liquid 020 0.935 0.811 Regular unleaded
Dirt road dust suppressant Liquid 021 0.091 Asphalt emulsions- EADA
Dirt road dust suppressant Liquid 022 0.086 Lignosulfonate- Ligno Road Binder (natural polymer in wood)
Dirt road dust suppressant Liquid 023 3.574 Dustguard Liquid MgCl (different concentration than deicer)
Lubricant Liquid 024 0.623 MP Gear Lube SAE 85W-140, Phillips 66 Company
Asphalt tack Liquid 025 0.085 SSR1 asphalt tack
Crack sealer Solid 026 7.975 Special Asphalt SA Premier (3405- midrange crack sealer)
Asphalt release agent Liquid 027 0.558 0.443 Soy What, TechniChem Corp.
Hydroseed Solid 028 2,509.088 Natures Own Hydroseeding Mulch, Hamilton Mfg Inc
PVC pipe Solid 029 1.999 ASTM 3034 8", Diamond PVC
CIPP liner Solid 030 1.110 Cast in place pipe liner, installed by SAK
Shortliner Solid 031 17.780 Infrastructure Repair Systems Inc
Yellow road paint, dried Solid 032 0.565 Ennis standard #2 - Product # 983712
White road paint, dried Solid 033 0.379 0.335 Ennis standard #2 - Product # 983711

Table B-1
Summary of PCB Product Sampling Results
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Product Type Media Product ID
Total PCB (ug/kg 

or ppb)
Field Replicate 

(ppb)
Lab Duplicate 

(ppb) Brand
Thermoplastic tape road 
striping Solid

034 10.776
Ennis-Flint Pre-Mark

Antifreeze Liquid 035 0.018 Kool Green Extended Life (recycled)
Thermoplastic tape road 
striping Solid

036 3.325
Ennis-Flint Pre-Mark

Personal Care Products

Product Type Media Product ID
Total PCB (ug/kg 

or ppb)
Field Replicate 

(ppb)
Lab Duplicate 

(ppb) Brand
Hand soap Liquid 101 0.037 Dial Antibacterial, pomegranate and tangerine
Laundry soap Liquid 102 0.174 Tide original liquid
Dish soap Liquid 103 0.083 Dawn Ultra antibacterial
Shampoo Liquid 104 0.058 Suave naturals
Toothpaste Liquid 105 0.032 Aquafresh Extreme Clean Whitening

Notes:

Total PCB values have been blank corrected: congeners < 3 times the associated blank value not included in total.

ug/kg = micrograms per kilogram

ppb = parts per billion
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Inadvertent Polychlorinated
Biphenyls in Commercial Paint
Pigments†

D I N G F E I H U A N D K E R I C . H O R N B U C K L E *

Department of Civil & Environmental Engineering and
IIHR-Hydroscience and Engineering, The University of Iowa,
Iowa City, Iowa 52242

Received August 7, 2009. Revised manuscript received
September 17, 2009. Accepted November 16, 2009.

A polychlorinated biphenyl (PCB) that was not produced as
part of the Aroclor mixtures banned in the 1980s was recently
reported in air samples collected in Chicago, Philadelphia,
the Arctic, and several sites around the Great Lakes. In Chicago,
the congener 3,3′-dichlorobiphenyl or PCB11 was found to
bethefifthmostconcentratedcongenerandubiquitousthroughout
the city. The congener exhibited strong seasonal concentration
trends that suggest volatilization of this compound from
common outdoor surfaces. Due to these findings and also the
compound’s presence in waters that received waste from
paint manufacturing facilities, we hypothesized that PCB11 may
be present in current commercial paint. In this study we
measured PCBs in paint sold on the current retail market. We
tested 33 commercial paint pigments purchased from three
local paint stores. The pigment samples were analyzed for all
209 PCB congeners using gas chromatography with tandem
mass spectrometry (GC-MS/MS). More than 50 PCB congeners
including several dioxin-like PCBs were detected, and the
PCB profiles varied due to different types of pigments and
differentmanufacturingprocesses.PCBcongenersweredetected
in azo and phthalocyanine pigments which are commonly
used in paint but also in inks, textiles, paper, cosmetics, leather,
plastics, food and other materials. Our findings suggest
several possible mechanisms for the inadvertent production of
specific PCB congeners during the manufacturing of paint
pigments.

Introduction
Polychlorinated biphenyls (PCBs) are a family of 209 com-
pounds, called congeners, produced commercially as Aroclors
by chlorination of biphenyl. The Aroclor mixtures were
marketed for use in electrical transformers, capacitors, heat
transfer systems, and hydraulic systems (1, 2). Lower quanti-
ties were used in voltage regulators, adhesives, caulking
compounds, inks, lubricants, paints, sealants, carbonless
copy paper, coatings, electrical switches, plasticizers, circuit
breakers, dust control agents, and older fluorescent lighting
fixtures (2). Aroclors were used in paint formulations as drying
oils (resins) and plasticizer or softening agents (liquids). Data
provided to EPA indicate that PCBs have been found in dried
paint at concentrations that range from less than 1 ppm to
97,000 ppm (3).

Some PCB congeners, usually called non-Aroclor PCBs,
are not present or are very low in concentration due to
unfavored or improbable formation during the Aroclor
manufacturing process (2). PCB11 is one of such non-Aroclor
PCB congeners. In air samples from Chicago collected in
2007, we found PCB11 widely distributed throughout the
city (4). The compound was almost simultaneously reported
in air of polar regions (5). Since then, its presence was also
reported in air of Philadelphia (6) and five sites around the
Great Lakes (7). It appears that PCB11 is a global pollutant.
In addition, PCB11 was measured in the wastewater effluent
from paint production. Possible production of PCB11 from
dechlorination is not likely because its possible precursors
are in very low concentration in Aroclors (8, 9). The
widespread distribution of PCB11 throughout Chicago and
elsewhere suggests volatilization of this compound from
surfaces. Litten et al. reported that PCB11 was in surface
waters and effluent waste streams from a pigment manu-
facturing plant around New York Harbor (10). Recently,
Rodenburg et al. detected it in consumer goods including
newspapers, magazines, and cardboard boxes, which usually
contain color pigments (11). Therefore, we hypothesize that
PCB11 and other PCB congeners are present as byproduct
in current commercial pigments.

Paint is composed of pigments, solvents, resins, and
various additives (12). Two major groups of paints are latex
(water-based) and alkyd (oil-based) paints (13). The major
difference between latex and alkyd paints is that the major
liquid portion of latex paints is water while the liquid in
oil-based paints consists of petroleum distillates and other
organic solvents such as toluene and xylene. Latex paints are
the most common type for house use from exterior paint
and trim, to interior walls and woodwork. Generally, a paint
store has about 10 different colors of base pigments, and
paints are sold by mixing pigments with other components.
To test our hypothesis, we purchased and analyzed paint
pigments from three paint stores. According to IBISWorld
Inc., in 2007 these companies account for about 70% of the
market share in the United States.

Materials and Methods
Reagents. Paint pigments were purchased from three dif-
ferent paint retailers: Sherwin Williams, PPG Pittsburgh, and
Vogel, in Iowa City, Iowa in 2009. A calibration standard
solution with a full suite of 209 PCB congeners was prepared
from five PCB congener solutions purchased from Ac-
cuStandard (New Haven, CT). Acetone and hexane (pesticide
grade) were purchased from Fisher Scientific (Fair Lawn,
NJ).

Sample Analysis. The extraction method was modified
from U.S. EPA method 3545 (14). In brief, approximately
5.0 g of the fresh pigment sample was accurately weighed
and mixed with combusted diatomaceous earth, then spiked
with 50 µL of 500 ng/mL surrogate standards containing
PCB14 (3,5-dichlorobiphenyl), PCB65 (2,3,5,6-tetrachloro-
biphenyl) and PCB166 (2,3,4,4′,5,6-hexachlorobiphenyl) (Cam-
bridge Isotope Laboratories, Inc.). The samples were extracted
utilizing a pressurized fluid extraction (Accelerated Solvent
Extractor, Dionex ASE-300) with a mixture of acetone and
hexane (1:1, v/v). The extract was concentrated to ∼2 mL
from ∼200 mL, and the concentrated extract was transferred
to a glass test tube; ∼2 mL of concentrated sulfuric acid was
slowly added and mixed. Hexane (8 mL) was used to extract
the acidified mixture 3 times after a 10-min mechanical
shaking and centrifugation at 3000 rpm/min for 5 min. The
pooled extract was concentrated down to ∼2 mL and passed

† Part of the special section “Sources, Exposures, and Toxicities
of PCBs in Humans and the Environment”.

* Corresponding author phone: (319) 384-0789; fax: (319) 335-
5660; e-mail: keri-hornbuckle@uiowa.edu.
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through a silica gel column prepared with 0.1 g of combusted
silica gel at the bottom and 1 g of acidified silica gel (2:1silica
gel:concentrated sulfuric acid by weight). Hexane (10 mL)
was used to elute PCBs from the column and the eluate was
concentrated down to ∼0.5 mL for PCB analysis. All samples
were analyzed in duplicate, and the average is reported.

The final extract was spiked with 20 ng of PCB204
(2,2′,3,4,4′,5,6,6′-octachlorobiphenyl) as internal standard
(Cambridge Isotope Laboratories, Inc.). All 209 PCB conge-
ners, in about 170 chromatographic peaks, were analyzed
using a gas chromatograph with mass selective detection
(GC-MS/MS) modified from the EPA method 1668A (15). The
quantification of PCB congeners was performed by an Agilent
6890N gas chromatograph with an Agilent 7683 series
autosampler coupled to a Waters Micromass Quattro micro
GC mass spectrometer (Milford, MA) operating under
electron impact (EI) positive mode at 70 eV and multiple
reaction monitoring (MRM), and the trap current was 200
µA. The retention windows were defined by PCB parent/
daughter ion pairs from mono- to deca- homologues which
were 188/152, 222/152.10, 255.96/186, 291.92/222, 325.88/
255.90, 359.84/289.90, 393.80/323.90, 427.76/357.80, 461.72/
391.83, 497.68/427.70, respectively.

Quality Assurance/Quality Control. During extraction
of paint pigments using ASE, samples and blanks (combusted
diatomaceous earth) were alternated on the instrument to
avoid, and detect, any cross contamination between pigment
samples. The average recoveries of PCB 14, PCB 65, and PCB
166 surrogate standards injected in every sample were 56 (
15%, 85 ( 25%, and 86 ( 20%, respectively. Di- to tri- PCB
concentrations in samples were corrected for PCB14 recovery
and tetra- to deca-PCBs for PCB166 based on our analytical
method validation using Standard Reference Material 1944.

Results and Discussion
Inorganic and Organic Pigments. Inorganic pigments are
produced from either naturally mined pigments (sienna,
umber, ochre) or synthetically manufactured pigments (iron
oxide, carbon black, etc). Titanium dioxide is the most
important white pigment in the industry because of its high
refractive index, reflectance, ease of dispersion, brightness,
and opacity (16, 17). Titanium dioxides and iron oxides
account for approximately 70% and 15% of world consump-
tion of inorganic pigments (18, 19). No PCBs were found in
inorganic pigments which primarily contain titanium dioxide,
iron oxide, raw umber, or carbon black (Figure 1 and Table
1). PCB formation is expected to be associated with chlo-
rinated solvent or intermediates used in the manufacturing
process of pigments.

PCBs were primarily found in organic paint pigments with
a concentration range from 2 to 200 ng/g fresh weight (f.w.)
in 15 of 33 analyzed paint pigments (Figure 1 and Table 1)
in this study. Pigment chemical structures were provided by
Sherwin Williams. PPG Pittsburgh and Vogel did not provide
this information, although we were able to determine several
pigment types based on their material safety data sheets.
Most orange, red, and yellow pigments are made from azo
pigments, and PCBs are only found in two groups of organic
pigments: azo pigments and phthalocyanine pigments. For
pigment samples from Sherwin Williams, we clearly see PCBs
are only present in these two types of pigment. Chlorinated
solvents or intermediates are usually involved to produce
these two types of organic pigments, and side-reactions of
these chlorinated compounds result in formation of PCBs
during the manufacturing process. The EPA is aware of the
presence of PCBs in diarylide pigments and phthalocyanine
pigments. Diarylide pigments belong to the azo category of
pigments (20). However, we observed the presence of PCBs
not only in diarylide pigments but also in other azo pigments

such as Hansa yellow, quinacridone, isoindolinone, and
maybe more, since some pigment types are unknown.

Azo and phthalocyanine pigments and chemically identi-
cal dyes are the most important groups of synthetic colorants
with a great variety of industrial applications. They are used
for coloring paints, inks, textiles, paper, cosmetics, leather,
plastics, food and other materials (21, 29). The widespread
use of these pigments explains the presence of PCB11 in
commercial goods common throughout modern society, such
as newspapers, magazines, and cardboard boxes (11).
Although we do not know if inadvertent PCBs have adverse
effects on human health, there are many potential routes for
human exposure to these PCBs through inhalation, dermal
exposure, and ingestion due to their physicochemical
characteristics of semivolatility, hydrophobicity, and persis-
tence.

Congener Profiles. The detailed PCB distribution profile
in each pigment is provided in Tables S1-S3, and two
examples are presented in Figure 2. The pigments, Y1 of
Sherwin Williams and 96-26Z of PPG Pittsburgh, are both
yellow and made from monoazo yellow pigments. The
synthesis of monoazo yellow pigments involves the coupling
of a diazotized substituted aniline with a coupling component
containing an active methylene moiety in a linear structure
(18). There are different PCB distribution profiles in different
pigments due to various manufacturing processes for dif-
ferent pigments or even the same pigments. The same type
pigment might have different starting materials, intermedi-
ates, or manufacturing conditions. For a particular manu-
facturing process, only very limited numbers of chlorinated
compounds are involved; however, up to 22 congeners were
detected in one pigment. Among these detected congeners,
PCBs 77, 114, and 123 are dioxin-like congeners which have
distinct toxic properties. A variety of PCB profiles in paint
pigments were observed in this study (Tables S1-S3),
although the reason for their presence is not completely
understood. PCB11 was most often detected: it was found in
13 of 15 pigment samples for which any PCBs were detected,
followed by PCBs 8, 6, 4, 1, 12/13, 2, 3, and 209seach with
more than 40% detection frequency (Figure 2). PCB congeners
of all chlorination levels were found in the pigments.

FIGURE 1. ∑PCB concentrations in 33 commercial paint
pigments purchased from Sherwin Williams, PPG Pittsburgh,
and Vogel paint stores.
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However, lower chlorinated PCB congeners dominated in
most pigment samples except in phthalocyanine green
pigments which contain very high levels of PCB209 relative
to other detected congeners. PCB209 accounts for ap-
proximately 66%, 33%, and 50% of total PCBs in phthalo-
cyanine green pigments of G2, 86-4D, and PP, respectively,
from three different paint stores. It is interesting that although
dissimilar in structure, both PCB 11 and PCB 209 are non-
Aroclors that could be used as signatures of pigment use or
discharge.

Formation Mechanism. Phthalocyanine Pigments. Cop-
per phthalocyanine pigments are the most widely used blue
and green pigments for various applications (16, 21). Two
different general processes are used for commercial produc-
tion of phthalocyanine pigments: one is from phthalic
anhydride, urea, and copper or a copper salt, and the second
is from phthalonitrile and copper or a copper salt (22). The
first route is less expensive and is usually used to produce
phthalocyanine pigments for high-volume and low-cost
applications such as paint pigments and dyes for textiles
and paper; the second route is more expensive but produces
high-quality and high-purity phthalocyanine pigments such
as charge generation materials for electrophotography (21).
The first urea process usually involves organochlorine solvent
such as di- or trichlorobenzene as the reaction medium. Uyeta
et al. showed that starting materials (urea, phthalic anhydride,
copper chloride, ammonium molybdate) and the initial
reaction medium (di- or trichlorobenzene) did not contain
PCB congeners (22), so they are not a direct source of PCBs
in pigments.

PCB formation mechanisms (Figure 3) are proposed for
the urea manufacturing process. Phthalocyanine blue is

produced from starting materials without chlorines, and
phthalocyanine green is derived from phthalocyanine blue
by chlorination (21). Lower chlorinated PCB congeners are
produced as by-products during the manufacturing process
of phthalocyanine blue pigments from the reaction medium
chlorobenzene (23). The reaction medium, dichlorobenzene
or trichlorobenzene, can form tetra-, penta-, and/or hexa-
PCB congeners by a reaction with each other under heat
through a free radical mechanism (the dashed arrow pathway
in Figure 3) (24, 25). The resulting PCB congeners may
thermally degrade further into lower chlorinated congeners
by the same mechanism (26). Mono- through tetra-chloro-
biphenyls have been created through a free radical mech-
anism from pyrolysis and combustion of other chlorinated
organics at temperatures ranging from 300 to 700 °C (27).
The free radical mechanism to form PCBs from chloroben-
zenes has been experimentally demonstrated (25). The
temperature is usually below 300 °C during the pigment
manufacturing process; however, the presence of copper
chloride and ammonium molybdate as a catalyst might
promote this mechanism at a lower temperature range
(25, 28). To gain proper brightness, shade, strength, and flow
properties of synthetic pigments, various factors including
the reaction temperature and the drying temperature might
be altered to meet these purposes (20). With increase of the
reaction temperature, the total PCB formation increases
independent of reaction time after the initial 2 h (25). Lower
chlorinated benzenes might produce more PCB congeners
than higher ones.

During the process of perchlorination from phthalocya-
nine blue to phthalocyanine green, decachlorobiphenyl (PCB
209) is formed along with some other highly chlorinated

TABLE 1. Colors and Types of Commercial Paint Pigments Purchased from Three Paint Storesa

paint store code color pigment type

Sherwin Williams

Y1 yellow hansa yellow
G2 green phthalocyanine green
R4 red isoindolinone
L1 blue phthalocyanine blue
W1 white titanium dioxide
N1 raw umber raw umber titanium dioxide
Y3 deep gold iron oxide
R2 maroon iron oxide
R3 magenta quinacridone
B1 black carbon black

PPG

96-5E blue phthalocyanine blue
96-4D green phthalocyanine green
96-13M durable red /
96-10J carbazole violet /
96-26Z medium yellow monoazo yellow
96-7G durable yellow /
96-6F red iron oxide
96-12 L raw umber /
96-23W white titanium dioxide
96-2B lamp black /
96-3C yellow oxide iron oxide
96-22 V violet quinacridone

Vogel

CC blue phthalocyanine blue
DD magenta /
PP green phthalocyanine green
HH exterior red /
TT medium yellow /
MM red oxide /
VV white /
FF raw umber /
EE black /
JJ yellow oxide /
KK brown oxide /

a “/”: proprietary.
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congeners such as nonachlorobiphenyls (PCBs 206, 207, and
208) from less chlorinated congeners (Figure 3). This explains
the presence of much more nona- and deca-PCB congeners
in phthalocyanine green than in phthalocyanine blue, which
can be observed by comparison of PCB distribution profiles
in L1 and G2 from Sherwin Williams, 96-5E and 96-4D from
PPG Pittsburgh, and CC and PP from Vogel.

Azo Pigments. Azo pigments are the most important group
of synthetic colorants with the largest fraction (more than

50%) of organic pigments on the market (29). Azo pigments
have a wide range of colors covering almost the entire visible
spectrum although blue and green colors are mostly provided
by phthalocyanine and two other pigments (18). Some vivid
colors of azo pigments are commercially dominant, especially
reds, oranges, and yellows.

Azo pigments are almost exclusively produced through a
reaction sequence of diazotization and coupling to afford
the azo group (sNdNs) which is the chromophore respon-

FIGURE 2. Examples of PCB profiles in paint pigments (top two plots) and the frequency of congener detection in the 15 pigments
with detected PCBs (bottom plot).

FIGURE 3. PCB formation mechanisms in the manufacture process of phthalocyanine blue and phthalocyanine green. The subscripts
x, a, b, and c refer to the number of chlorine atoms.
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sible for its vivid colors (18). The reaction involves a primary
aromatic amine as a diazo component and a nucleophilic
aromatic or aliphatic compound with active methylene
groups as a coupling component. An aromatic amine such
as a mono-, di, or trichlorinated aniline is typically involved
in the diazotization reaction as a diazo component, and
frequently they are also used as coupling components.
Another important group of diazo components for azo
pigment formation include 3,3′-dichlorobenzidine, and to a
lesser extent 2,2′5,5′-tetrachlorobenzidine, 3,3′-dimethoxy-
benzidine, and 3,3′-dimethylbenzidine (18). The last two
compounds do not contain chlorines which are required
elements for formation of PCB congeners.

For synthesis of azo pigments, there are more than 10
common intermediates and starting materials such as
chlorinated aniline and chlorinated benzidines that can
potentially have side-reactions to produce PCBs. PCBs are
probably formed by coupling of bis-diazotized dichloroben-
zidines or tetrachlorobenzidines under basic conditions as
a result of the decomposition of the diazo moiety. Poly-
chlorinated anilines can be also used to form PCBs through
the free radical mechanism, and the free radical rearrange-
ment of chlorine positions might play a significant role in
varieties of PCB congeners with limited chlorinated inter-
mediates. Lower PCB congeners may be formed by carrying
out the coupling process at lower pH or in the presence of
unsaturated aliphatic compounds such as acylamides (20).
For example, 3,3′-dichlorobenzidine and 2,2′,5,5′-tetrachlo-
robenzidine are probably the diazo components for TT and
HH pigments that contain high PCB11 and PCB52 (Table
S3), respectively. Unfortunately, we cannot verify the path-
ways for pigments considered proprietary by manufacturers;
however, the links of intermediates and PCB by-products
can be illustrated structurally (Figure 4). The azo pigments
based on 3,3′-dichlorobenzidine appear preponderant (30),
which might explain partially the consistency of PCB11
detection.

Environmental Emission. A wide variety of organic
pigments are commercially available; however, in terms of
chemical structure, almost all currently produced organic
pigments belong to four different groups: azo pigments and
lakes (salt type), phthalocyanine pigments, polycyclic pig-
ments, and heterocyclic pigments (20). In spite of accelerated
progress in the synthesis of organic pigments, commercially
available pigments at present are chemically identical to those
produced historically since the use of synthetic pigments.
PCB congeners are primarily detected in azo pigments and
phthalocyanine pigments. PCB11 is consistently detected in
almost all azo and phthalocyanine pigments, and it is absent
or in very low relative concentrations in commercial Aroclor
mixtures. Therefore, PCB11 can be regarded as a key indicator
of PCB emission from de novo synthesis as by-products of

industrial synthetic process of paint pigments. PCB11 is the
fifth highest congener and ubiquitous in Chicago air (4).
Although we do not know the contribution of PCB congeners
from paint pigments to the airborne PCBs in the environment,
these congeners, especially low chlorinated congeners, might
contribute a significant portion as PCB11 because of their
high volatility.

Based on 40 CFR 761.80, PCBs are allowed at less than 25
mg/kg with a 50 mg/kg maximum in commerce of diarylide
pigments or phthalocyanine pigments when leaving a
manufacturing site or imported to the United States. PCB
levels in the examined paint pigments are all below the
regulatory standard; however, paints are being extensively
and constantly used especially in urban areas. PCBs might
accumulate due to their resistance to degradation in the
environment. It has been reported that PCB11 and total PCB
levels in air are directly proportional to human population
density (7, 31, 32). To our knowledge, pigments or dyes are
the only significant source of PCB11. The elevation of PCB11
in air must be associated with human activity utilizing
pigments or dyes. The presence of PCB11 indicates paint
should be an important source of airborne PCBs although
the link of PCBs in paint pigments and PCBs in air is still not
clear.
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  1         to give their customers a chance to

  2         find substitutes.  They would have

  3         shut down those customers' businesses

  4         had they just done it without warning

  5         and giving them some time.

  6   QUESTIONS BY MS. EVANGELISTI:

  7         Q.     And there were alternative

  8   plasticizers available in that time frame

  9   even earlier than 1970.

 10                In 1968, was there alternative

 11   plasticizers available that could have been

 12   utilized by Monsanto's customers in their --

 13   to meet their plasticizer needs?

 14                MR. GOUTMAN:  Objection.

 15         Overly broad as to all plasticizers.

 16         All plastics.

 17                Go ahead.  You can answer.

 18                THE WITNESS:  Well, there were

 19         other plasticizers available, but

 20         these manufacturers had chosen PCBs

 21         for a particular reason for their

 22         particular product.

 23                So was there a one-for-one for

 24         each application for PCB plasticizers?
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  1         I don't know.  I doubt it.

  2   QUESTIONS BY MS. EVANGELISTI:

  3         Q.     Moving back to Exhibit 56.

  4   This is a --

  5                MS. EVANGELISTI:  I'm going to

  6         to ask counsel, were you able to find

  7         the Bates numbers of the documents?

  8                MR. GOUTMAN:  Which documents?

  9                MS. EVANGELISTI:  Oh, the

 10         handwritten one from Cumming Paton,

 11         the handwritten documents from the PCB

 12         meeting of August 25th, and the letter

 13         discussing the presentation to field

 14         sales.  I gave you the Bates numbers

 15         earlier.

 16                MR. CAMPBELL:  Are they still

 17         looking?

 18                MS. SAVINELLI:  We're looking.

 19                MS. EVANGELISTI:  So you're

 20         unable to find them at this point in

 21         the production?

 22                MR. GOUTMAN:  I'm still

 23         looking.  I'm not saying we're unable

 24         to find them.  We're still looking.
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  1         objected to every single one of my

  2         questions?

  3                MS. EVANGELISTI:  Because

  4         they're all objectionable.

  5                MR. GOUTMAN:  And she will

  6         continue to do so even though I've

  7         given her a stipulation that she will

  8         have -- she has every objection as to

  9         form for this deposition.

 10   QUESTIONS BY MR. GOUTMAN:

 11         Q.     Now, sir, with respect to PCBs,

 12   those, in your view, reliable sources of

 13   estimates of PCBs around the world, what is

 14   the percentage of PCBs that were manufactured

 15   abroad versus domestically?

 16                MS. EVANGELISTI:  Objection.

 17         Lacks foundation.  Compound.

 18                THE WITNESS:  Approximately

 19         60 percent.

 20   QUESTIONS BY MR. GOUTMAN:

 21         Q.     Were manufactured abroad?

 22         A.     Yes.

 23         Q.     With respect to Monsanto's

 24   production of PCBs, what percentage of PCB
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  1   production by Monsanto related to PCBs used

  2   as plasticizers?

  3         A.     I believe it's about 7 percent.

  4         Q.     And what were the other

  5   applications for which PCBs were used?

  6         A.     Well, by far the largest

  7   application was for electrical equipment.  I

  8   believe around 77 percent or so.  They were

  9   also used as hydraulic fluids or in hydraulic

 10   fluids and heat transfer fluids.

 11         Q.     With respect those

 12   applications, what, if anything, was there

 13   about PCBs that made producers of electrical

 14   equipment put PCBs in them?

 15                MS. EVANGELISTI:  Objection.

 16         Lacks foundation.  Calls for

 17         speculation.

 18                THE WITNESS:  Primarily they

 19         were -- I mean, the biggest reason for

 20         their use in electrical equipment was

 21         their fire resistance.  Their

 22         nonflammability.  But they were also

 23         very good electrical fluids.  They

 24         have high dielectric constants.
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  1   QUESTIONS BY MR. GOUTMAN:

  2         Q.     To this day, has anyone ever

  3   discovered a nonflammable dielectric fluid

  4   like PCBs?

  5                MS. EVANGELISTI:  Objection.

  6         Calls for speculation.  Lacks

  7         foundation.  And calls for

  8         speculation.

  9                THE WITNESS:  No, they have

 10         not.

 11   QUESTIONS BY MR. GOUTMAN:

 12         Q.     Now, were nonflammable

 13   dielectric fluids required by building codes

 14   and fire safety codes and electrical codes

 15   around the country?

 16                MS. EVANGELISTI:  Objection.

 17         Calls for expert testimony.  Lacks

 18         foundation.  Calls for speculation.

 19         Calls for legal conclusion.

 20                THE WITNESS:  Yes, they were.

 21   QUESTIONS BY MR. GOUTMAN:

 22         Q.     Who owned the patent for

 23   dielectric uses of PCBs in the 1930s, or who

 24   took out of the original patent?
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  1                MS. EVANGELISTI:  Objection.

  2         Argumentative.

  3   QUESTIONS BY MR. GOUTMAN:

  4         Q.     The question -- go ahead.

  5                Do you understand the question?

  6         A.     Yes.

  7                Those specifications were

  8   determined by the electrical equipment

  9   manufacturers.

 10         Q.     Now, with respect to PCBs used

 11   for plasticizers, could you tell us what

 12   physical properties were present in

 13   plasticizers -- excuse me, in PCBs that would

 14   warrant their use in plasticizers?

 15         A.     Well, in many cases --

 16         Q.     As plasticizers?

 17         A.     In many cases, they were

 18   nonflammable.  That was one of the

 19   application -- or one of the reasons that

 20   someone would use them.

 21                They also had good flowability

 22   characteristics, good adhesion

 23   characteristics.  They were, for all

 24   practical purposes, nonvolatile, and they
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  1   stuck around.  They were in the product and

  2   stayed in the product for years.

  3         Q.     What happens to a

  4   plasticizer -- what happens to the plastic,

  5   the matrix, if the plasticizer volatilizes?

  6                MS. EVANGELISTI:  Objection.

  7         Lacks foundation.  Calls for expert

  8         testimony.

  9                THE WITNESS:  It cracks and

 10         dries up.

 11   QUESTIONS BY MR. GOUTMAN:

 12         Q.     Would -- based upon your review

 13   of documents and literature, who were

 14   Monsanto's customers generically for PCBs

 15   used in plasticizer applications?

 16         A.     Well, they were -- generically

 17   they were large chemical companies or

 18   manufacturer entities.

 19         Q.     And did those entities, did

 20   they have their own teams of scientists and

 21   engineers?

 22                MS. EVANGELISTI:  Objection.

 23         Lack of foundation.  Calls for

 24         speculation.
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  1                THE WITNESS:  Yes, they did.  I

  2         think some of the documents we've

  3         examined talk about your research

  4         department needs to investigate these

  5         other applications -- or other these

  6         other possibilities.  So clearly they

  7         have research departments.

  8   QUESTIONS BY MR. GOUTMAN:

  9         Q.     And how is it that their

 10   research departments would go about choosing

 11   a plasticizer, a particular plasticizer, as

 12   one of the many ingredients that might go

 13   into a plastic product, be it adhesive caulk,

 14   paint, and so forth?

 15                MS. EVANGELISTI:  Lacks

 16         foundation.  Calls for speculation.

 17         Compound.

 18                THE WITNESS:  Well, they would

 19         need -- I mean, they would -- they

 20         would know what their target audience

 21         was and what their target product was,

 22         and they would have a suite of options

 23         to choose from and would make those

 24         choices based on the specific
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  1         application.

  2   QUESTIONS BY MR. GOUTMAN:

  3         Q.     Did Monsanto provide those --

  4   would you call them sophisticated

  5   manufacturers of products?

  6                MS. EVANGELISTI:  Objection.

  7         Leading.

  8                THE WITNESS:  Yes, I believe

  9         they were.  They had their own

 10         research departments.

 11   QUESTIONS BY MR. GOUTMAN:

 12         Q.     Well, how would you

 13   characterize them, those companies, that made

 14   paint, plastics and caulk and the like?

 15                MS. EVANGELISTI:  Objection.

 16         Compound and vague.

 17                THE WITNESS:  Well, they knew

 18         their business, and they knew what

 19         properties they needed for their

 20         various components, including

 21         plasticizers.  So surely they were,

 22         you know, advanced, sophisticated as

 23         they needed to be for their product

 24         line.
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  1                MS. EVANGELISTI:  Objection.

  2         Nonresponsive.  Move to strike.

  3   QUESTIONS BY MR. GOUTMAN:

  4         Q.     Are -- this is unreal.

  5                Are -- were PCB -- excuse me,

  6   did Monsanto ever manufacture the finished

  7   products, that is to say the adhesive, the

  8   paint, the caulk, that would contain PCBs?

  9                MS. EVANGELISTI:  Objection.

 10         Compound.

 11                THE WITNESS:  No, they did not.

 12   QUESTIONS BY MR. GOUTMAN:

 13         Q.     Did -- how is it that PCBs then

 14   got into those products?

 15                MS. EVANGELISTI:  Objection.

 16         Oh, sorry, withdrawn.

 17                MR. GOUTMAN:  No, just keep on

 18         objecting.

 19                Go ahead.

 20                THE WITNESS:  Well, as we

 21         were -- as we discussed, the PCBs

 22         would get into those products because

 23         the formulator, the company making the

 24         particular product, would choose PCBs
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  1         as -- among other options, and either

  2         order them from Monsanto or from a

  3         distributor.

  4   QUESTIONS BY MR. GOUTMAN:

  5         Q.     Now, with respect to their

  6   volatility or lack of volatility, as you

  7   said, what is it about PCBs that would make

  8   PCBs attractive to a formulator?

  9                MS. EVANGELISTI:  Objection.

 10         Calls for speculation.  Lacks

 11         foundation.  Calls for expert

 12         testimony.

 13                THE WITNESS:  They -- I think

 14         it goes back to the -- once they're

 15         integrated into the plastic

 16         formulation, they stay in there for

 17         all practical purposes.  They're

 18         really kind of locked into a matrix

 19         and do not evaporate.

 20   QUESTIONS BY MR. GOUTMAN:

 21         Q.     Now, going forward in time, was

 22   that Monsanto's understanding as to the fate,

 23   if you will, of PCBs once they were put into

 24   a plastic matrix?
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  1   how low PCB volatility is?

  2                MS. EVANGELISTI:  Vague.

  3                THE WITNESS:  Well -- sorry.

  4                MS. EVANGELISTI:  It's also

  5         leading.

  6                Sorry, go ahead.

  7                THE WITNESS:  Well, the example

  8         I like to use is if you had a dish of

  9         water on a table, let it sit to the

 10         open atmosphere for several days, when

 11         you came back, it would be gone.  It

 12         would have evaporated.  But if you

 13         put, for instance, the same amount of

 14         Aroclor 1254 in that dish and came

 15         back months or even years later, you

 16         wouldn't be able to tell that the

 17         volume had changed.

 18   QUESTIONS BY MR. GOUTMAN:

 19         Q.     And what if you had put that

 20   pure PCBs in the matrix of a plastic, how

 21   would that affect its volatility?

 22                MS. EVANGELISTI:  Incomplete

 23         hypothetical and calls for expert

 24         testimony.  Lacks foundation.
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  1                THE WITNESS:  It would even

  2         have less volatility because of its

  3         interaction with the plastic matrix.

  4   QUESTIONS BY MR. GOUTMAN:

  5         Q.     In Exhibit 6 that you were

  6   asked about, you were shown a chart at

  7   Bates 5604, approximate vapor pressures

  8   calculated, 100 Fahrenheit for various

  9   Aroclor mixtures; is that right?

 10         A.     Yes, I was.

 11         Q.     Following up on my earlier

 12   question, what would be the effect -- and is

 13   that for pure Aroclors or Aroclors

 14   incorporated into a plastic matrix?

 15         A.     Oh, no, that's pure Aroclors.

 16         Q.     What effect would that -- would

 17   incorporating PCBs in a plastic matrix such

 18   as caulk have on that?

 19                MS. EVANGELISTI:  Calls for

 20         expert testimony.  Lacks foundation.

 21         Incomplete hypothetical.

 22                THE WITNESS:  It would

 23         significantly reduce those vapor

 24         pressures.
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  1         Q.     What did -- by the way, up --

  2   did Dr. Jensen or anyone else discover --

  3   which Aroclors were discovered by Dr. Jensen

  4   and others up to, say, 1970?

  5         A.     The ones that were being

  6   reported were Aroclor 1254 and Aroclor 1260.

  7         Q.     Okay.  So the executive

  8   committee of -- or whatever the corporate

  9   management committee was called, what did

 10   they decide in late 1960 -- excuse me, 1969

 11   after they had received the ad hoc

 12   committee's report?

 13         A.     They decided they should quit

 14   making those two Aroclors.

 15         Q.     Now, in January of 1970, could

 16   you tell us whether Monsanto met with

 17   representatives of General Electric?

 18                MS. EVANGELISTI:  Leading and

 19         irrelevant.

 20                THE WITNESS:  Yes, they did.

 21   QUESTIONS BY MR. GOUTMAN:

 22         Q.     And what, if anything, was

 23   Monsanto advised about Monsanto's decision to

 24   get out of the PCB market for the Aroclors
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  1   that had been detected in the environment?

  2         A.     General Electric told them that

  3   they couldn't do that, that it would lead to

  4   a complete shutdown of the American

  5   electrical system grid.

  6         Q.     Two years after that, was there

  7   something called the Interdepartmental Task

  8   Force?

  9         A.     Yes, it was an agency put

 10   together by the federal government -- or not

 11   an agency, but a task force.

 12         Q.     And how many departments of the

 13   federal government were represented?

 14         A.     Seven or so, I believe.  Give

 15   or take one or two.

 16         Q.     And what, if any, conclusions

 17   did they reach concerning PCBs?

 18                MS. EVANGELISTI:  Objection.

 19         Beyond the scope because it goes

 20         beyond just plasticizer use.

 21   QUESTIONS BY MR. GOUTMAN:

 22         Q.     Go ahead.

 23         A.     That they said that PCBs for

 24   electrical equipment had to keep being
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  1   frame, at least.

  2         Q.     Were PCBs continued to be

  3   manufactured and sold throughout the world

  4   after Monsanto got out of the market?

  5         A.     Long after.

  6         Q.     With respect to Monsanto's --

  7   when did Monsanto announce that it was

  8   finally getting out of the electrical use PCB

  9   market, the only market it still had?

 10                MS. EVANGELISTI:  Objection.

 11         Beyond the scope because it doesn't

 12         deal with plasticizers.

 13   QUESTIONS BY MR. GOUTMAN:

 14         Q.     Go ahead.

 15         A.     I believe the formal

 16   announcement was in January of '76.

 17         Q.     And what, if any,

 18   communications had it received from the

 19   producers of electrical equipment as to

 20   whether any substitutes had been found?

 21                MS. EVANGELISTI:  Objection.

 22         Beyond the scope because it doesn't

 23         deal with plasticizers.

 24                THE WITNESS:  They were -- they

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 260 of 279



Robert G. Kaley, II, Ph.D.

Golkow Technologies, Inc. Page 645

  1         had told Monsanto that they had what

  2         they thought were acceptable

  3         substitutes.

  4   QUESTIONS BY MR. GOUTMAN:

  5         Q.     At the time Monsanto got out of

  6   the PCB market, was it legal to manufacture

  7   and sell PCBs in the United States?

  8                MS. EVANGELISTI:  Objection.

  9         Calls for a legal conclusion.  Lacks

 10         foundation.

 11                THE WITNESS:  Yes, it was.

 12   QUESTIONS BY MR. GOUTMAN:

 13         Q.     Are you -- with respect to

 14   Exhibit 50, which is the presentation to

 15   field sales document, are you familiar with

 16   any testimony from Cumming Paton as to

 17   whether that document was ever actually used

 18   in the sales force?

 19                MS. EVANGELISTI:  I am sorry,

 20         can you read that question back before

 21         you answer?

 22                (Court Reporter read back

 23         question.)

 24                THE WITNESS:  Yes, I've seen --

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 261 of 279



 

 
18378067v.1 

EXHIBIT 10 

Case 1:14-cv-12041-DJC   Document 207-1   Filed 01/30/17   Page 262 of 279



REVIEW ARTICLE

Applications of polychlorinated biphenyls

Mitchell D. Erickson & Robert G. Kaley II

Received: 18 May 2010 /Accepted: 23 August 2010 /Published online: 17 September 2010
# Springer-Verlag 2010

Abstract
Background, aim, and scope In the 50 years or so that
polychlorinated biphenyls (PCBs) were manufactured in the
USA and elsewhere, they were widely used in numerous
applications because of their desirable properties. The
purpose of this paper is to review and summarize in one
place the factual information about the uses of PCBs, as
well as to correct some misconceptions that have arisen
over the years. The focus is on applications in the USA for
which there is ample documentation. However, use patterns
were probably similar worldwide.
Materials and methods Review.
Results PCBs were used primarily as electrical insulating
fluids in capacitors and transformers and also as hydraulic,
heat transfer, and lubricating fluids. PCBs were blended
with other chemicals as plasticizers and fire retardants and
used in a range of products including caulks, adhesives,
plastics, and carbonless copy paper. In the USA, PCBs
were manufactured from 1929 through mid-1977, although
many products remained in service for decades after the
manufacture of PCBs was terminated. This article reviews
the historic uses of PCBs in the USA and discusses, where
possible, the relative sales volumes. Especially with smaller
volume, military, and third-party uses, documenting a use
and/or differentiating between a commercial use and an
experimental test batch is not possible.
Discussion A major contribution of this paper is to
differentiate reported commercial applications of PCBs that

can be documented from those which cannot. Undocu-
mented uses may include actual minor uses as well as
reported applications that are unlikely ever to have been
commercialized.

Keywords PCBs . Polychlorinated biphenyls . Aroclor .

Capacitor . Transformer

1 Introduction

In July of 1977, the sole US manufacturer of commercial
polychlorinated biphenyls (PCBs), the former Monsanto
Company1 voluntarily ceased manufacturing the products at
their plant in Sauget, IL (production at the Anniston, AL,
plant had ceased in 1971). Starting about a decade
previously and continuing for the succeeding three-plus
decades, PCBs have been among the most studied groups
of chemicals. Publications number in the tens of thousands
and the publication rate shows no sign of slowing. PCBs
remain an economic force over 30 years after the last
products were made. Issues relating to PCBs provide
professional opportunities, funding, and income to numer-
ous regulators, academic, and government research scien-
tists, consultants, remediation firms, and attorneys.

In the 40 years or so that PCBs have been in the eyes of
all these various parties, as well as those of the public itself,
much has been learned. However, some of what has been
“learned” is based on misunderstandings, apocrypha, and
careless repetition of undocumented “facts” that just were

1 All succeeding mentions of Monsanto Company refer to the “old”
Monsanto Company, now known as Pharmacia. The company now
known as Monsanto was chartered in 2000 and is a manufacturer of
agricultural products.
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not so. Some of these “myths” are merely amusing, for
example, the myth that the “12” in the names of Aroclor
products stood for the 12 carbon atoms in the biphenyl
molecule. Others have had more serious implications as
discussed below.

Here, we review a range of factual information about
the uses of PCBs, as well as to correct some of the
misconceptions that have continued to be expounded
over the years. PCB nomenclature, manufacturing, and
properties are discussed for perspective. The focus is on
applications in the USA for which there is ample
documentation. However, used patterns were probably
similar worldwide. PCBs synthesized incidentally to
other chemistries and incorporated into products as
inadvertent constituents are not addressed here. Also,
the manufacture and use of single congeners for research
and as analytical standards are outside the scope of this
article. Finally, issues related to the presence of PCBs in
the environment and associated potential exposures are
not dealt with here.

2 A brief history

PCBs were first described in the German chemical literature
in the 1880s (Schmidt and Schultz 1881). PCBs were first
manufactured commercially in 1929 by the Swann Chem-
ical Company in Anniston, AL. Theodore Swann had
developed a commercially viable process to manufacture
biphenyl from benzene by bubbling benzene through
molten lead. Chlorination of the biphenyl was one of many
routes explored to develop commercial uses for the
biphenyl (Penning 1930). General Electric was among the
companies which tested this new product. They were
looking for a flame-retardant transformer fluid to use in
locations where mineral oil fires put persons or property at
risk. General Electric recognized that PCBs were ideal
fluids for this application and patented various PCB-
containing products in the early 1930s.

In 1935, the Swann Chemical Company, including
Swann’s Anniston, AL, plant was purchased by the
Monsanto Company, based in St. Louis, MO. Swann’s line
of polychlorinated polyphenyl products, known as Aro-
clor® products, was among the product lines now manu-
factured by Monsanto at Anniston.

In the late 1930s, a second manufacturing facility was
constructed in Sauget, IL. During World War II, the
manufacture of PCBs was taken over by the US Govern-
ment, because of their essential uses in support of the war
effort. After the war, the uses of PCBs expanded into a
number of functional areas, including flame retardant heat
transfer fluids, hydraulic fluids, and plasticizers. These uses
are described in detail below.

The discovery and subsequent investigations of the
presence of PCBs in the environment is a tale oft-told and
will only be quickly summarized here. The first mention of
PCBs in the environment was in the British science news
magazine New Scientist in December of 1966 (Anonymous
1966), reporting the findings of Sören Jensen and
colleagues in Stockholm. The first mention of the Swedish
work in the USA was in January 1967 (Anonymous 1967).
Over the next several years, additional studies were
published, including the December 1968 publication in
Nature first reporting PCBs in US birds (Risebrough et al.
1968). In 1972, Jensen (1972) published The PCB Story,
doubtless thinking it important to commemorate this
historic tale before we all moved on to other scientific
challenges. As we know, the PCB story was far from over
in 1972.

By early 1970, Monsanto had undertaken a program to
address the presence of PCBs in the environment. Custom-
ers were notified of the developing information about PCBs
in the environment, and Monsanto introduced a label
warning users to prevent environmental discharges. Mon-
santo also voluntarily withdrew PCBs from all markets
which were considered likely to lead to environmental
discharges. Sales were restricted to a limited number of
manufacturers of electrical equipment for uses in nominally
closed systems, such as capacitors and transformers.
Consideration was given to early cessation of manufacture,
but a US Government inter-departmental task force noted in
May of 1972 that the continued use of PCBs in electrical
equipment was essential to the safe delivery of electrical
power in the USA (ITF 1972).

In 1968, the Yusho incident occurred in Western Japan,
mainly in the Fukuoka and Nagasaki prefectures. “Yusho”
is a Japanese word meaning “oil disease”; it is not the name
of a geographical location in Japan, as is often stated. The
incident did not occur “in Yusho.” Thermally degraded
Japanese PCB-containing heat transfer oil had leaked into
rice oil during processing. The rice oil was subsequently
consumed by residents in Western Japan. The details of this
incident have been thoroughly covered in the scientific
literature (Kunita et al. 1984) and in books (Erickson 1997
and citations therein). The thermal degradation of the fluid
had resulted in elevated levels of polychlorinated dibenzo-
furans and other chemicals in the fluid and subsequently in
the rice oil. Although investigations continue to this day, it
is widely acknowledged that the primary causative factor of
Yusho was the polychlorinated dibenzofurans, since Japa-
nese electrical workers with comparable levels of PCBs in
their bodies did not exhibit the symptoms of Yusho.

After Monsanto was notified by its customers that
acceptable substitute fluids for PCBs in electrical equip-
ment were available, Monsanto ceased production of PCBs
in 1977, 2 years before the EPA’s ban on the manufacture of
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PCBs was published in May of 1979. However, PCB
manufacturing in several European and Asian countries
continued well into the 1980s and probably later. Today, the
intentional manufacture of PCBs is not known to be
occurring anywhere in the world, except for the synthesis
of small amounts for research purposes.

2.1 PCB manufacturing process

Monsanto manufactured PCBs by the direct chlorination of
biphenyl (Hubbard 1964). Ferric chloride was used as a
catalyst. When the desired degree of chlorination was
attained, as determined by the specific gravity, the crude
liquid Aroclor product was pumped to a tank where
residual hydrochloric acid (HCl), which was a byproduct
of the chlorination reaction, was blown out with air.
Following treatment with lime to neutralize any residual
acid, the crude mixtures were refined by vacuum distilla-
tion. To prepare electrical grade Aroclor 1200 series
products, the distilled material was treated with attapulgus
earth (fuller’s earth) to remove electrically conductive
impurities such as traces of water and HCl and thereafter
filtered.

The complex congener composition of the various
Aroclor PCB products was determined by the chemistry
and physics of the chlorination process. There is a frequent
misunderstanding that Monsanto and the other manufac-
turers somehow manufactured and blended the individual
congeners to produce the various products. This is simply
not the case. While it is not possible to delineate all of the
reaction kinetics, a couple fairly simple considerations may
help to illustrate the considerations that determined the
congener mixes. Readers who either enjoyed or suffered
through college organic chemistry may recall that sub-
stituents on benzene rings “direct” further substitutions to
either the ortho/para or the meta positions on the rings. The
second benzene ring in the biphenyl molecule is an ortho/
para director, so substitution is much more common in
those positions than in meta positions. Also, the chlorines
tend to be distributed somewhat equally between the two
rings, so that congeners with three or more chlorines on one
ring and none on the other are not present in actual product
mixtures, even though such congeners frequently serve as
research curiosities. Although there is a consensus on the
general homologous compositions of the major Aroclor
products (see Table 1), characterization of the composition
of the commercial mixtures at the congener-specific level is
much more complex and remains a subject of continuing
research.

The manufacturing process also helps explain why PCB
products of the same chlorination level are remarkably
similar among different manufacturers and among batches
from the same manufacturer. As long as the processes are

well-controlled, the reactions will occur in the same way in
every batch for every manufacturer. Of course, there will be
minor variations, but the major components will always be
major components, and the trace components will always
be trace components.

2.2 The naming of cats: PCBs

As we were reminded in the musical Cats, every cat has
three names. The same is true of PCBs, although some have
even more names. For example, 3,3′,4,4′-tetrachlorobi-
phenyl is also known as PCB 77, is a non-ortho PCB or
coplanar PCB, and has CAS Registry Number 32598-13-3.
Of course, it is also a congener and an isomer, and it may
be a component of a commercial mixture, such as one of
the Aroclor products. We sort out this confusing nomen-
clature here.

The term “congener” has come to be applied to any
single member of a class of related compounds, such as
PCBs, which are the class of compounds comprising
molecules with 1–10 chlorine atoms attached to the two
rings of biphenyl. Despite the linguistic inconsistency,
monochlorobiphenyls are included in all PCB discussions.
Unchlorinated biphenyl is never included as a PCB. There
are 209 PCB congeners. These congeners can be further
classified according to the number of chlorines attached to
the rings. Thus, there are 10 “congener classes,” ranging
from monochlorobiphenyls (three class members) through
pentachlorobiphenyl (46 class members) to decachlorobi-
phenyl (one class member). When grouped by degrees of
chlorination, the congener classes are often referred to as
“homologs,” although that term is strictly applicable only
to groups of chemicals with increasing carbon chain
lengths. However, the application of the term to PCBs
and other groups of chlorinated compounds is widespread
in formal and informal writing and must be considered an
accepted use.

Table 1 Comparison of commercial PCB mixtures

Aroclor Average No. Approximate
Cl/Molecule Weight% Cl

1221 1.15 21

1232 2 32–33

1242, 1016 3 40–42

1248 4 48

1254 5 52–54

1260 6–6.3 60

1262 6.8 62

1268 8.7 68

1270 10 71

Source: (Brinkman and De Kok 1980)
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The term “isomer” refers to one of a group of chemicals
that have the same molecular formula, i.e., they comprise
the same elements and the same numbers of those elements.
Thus, the 42 members of the congener class of tetrachlor-
obiphenyls are isomers of one another. They all have the
molecular formula C12H6Cl4. (N.B., there are not 209
isomers of PCBs, because PCBs as a group have 10
possible molecular formulae.)

Of course, like every chemical, each PCB congener has a
precise chemical name in accordance with the system
established by IUPAC. In our example above, that name
is 3,3′,4,4′-tetrachlorobiphenyl. That name can only apply
to that specific congener, and it uniquely specifies the
number and location of the chlorine atoms on the biphenyl
rings. That naming system is precise and works well for
congeners with only a few chlorine atoms, but it quickly
becomes cumbersome as the number of chlorines increases.
Accordingly Ballschmiter and Zell (1980; corrected in
Ballschmiter et al. 1992) proposed a numbering system in
which each congener was arranged in ascending IUPAC
hierarchical order from mono- to decachlorobiphenyl and
given a number from 1–209 (the BZ number) to facilitate
communication of information about individual congeners.
Thus, in the BZ system, 2-chlorobiphenyl is PCB 1;
3 ,3 ′ ,4 ,4 ′ - t e t r ach lo rob iphenyl i s PCB 77; and
2,2′,3,3′,4,4′,5,5′,6,6′-decachlorobiphenyl is PCB 209.

All 209 congeners, “PCB,” the ten homologs, Aroclor
products, and other PCB-related mixture terms have a
unique number assigned by the Chemical Abstracts Service,
which has assigned numbers to over 50 million organic and
inorganic substances. 3,3′,4,4′-Tetrachlorobiphenyl has
CAS Registry Number 32598-13-3. Numbers are assigned
when the chemical is reported in the literature, so the CAS
numbering system is not sequential. For example, the next
congener on the BZ list, 3,3′,4,5-tetrachlorobiphenyl, has a
CAS RN of 70362-49-1. A comprehensive list of all
congeners with IUPAC, BZ, and CAS numbers can be
found in Appendix A in Erickson (1997).

Primarily to facilitate discussions of the toxicological
properties of certain PCB congeners, the ortho, meta, and
para designations are used to classify PCBs according to
their potential ability to bind to the aryl hydrocarbon (Ah)
receptor in animal cells. The Ah receptor is a cellular
receptor that binds planar organic compounds such as
polychlorinated dibenzo-p-dioxins and dibenzo-p-furans
with high affinity, leading to various toxic effects. The
most potent ligand is 2,3,7,8-tetrachlorodibenzo-p-dioxin or
TCDD. In this classification scheme, ortho-chlorines are
those in the 2, 2′, 6, or 6′ positions, i.e., those adjacent to
the carbon–carbon bond in biphenyl. Likewise, meta-
chlorines are those in the 3, 3′, 5, or 5′ positions, and
para-chlorines are those in the 4 or 4′ positions. The
significance of this scheme is that PCB congeners with at

least four chlorines and with no chlorines in the ortho
positions can assume the planar conformation necessary for
binding to the Ah receptor. These congeners (BZ numbers
77, 81, 126, and 169) are thus frequently called coplanar,
non-ortho, or dioxin-like PCBs (note that these PCBs are
not “locked” into the planar conformation, but they can
assume that conformation during rotation around the
carbon–carbon bond.) PCBs with at least four chlorines in
the 3, 3′, 4, 4′, 5, or 5′ positions and a single chlorine in an
ortho position are denoted mono-ortho-PCBs. These eight
congeners bind weakly to the Ah receptor. Lastly, the
remaining congeners are designated as either di-ortho-
PCBs and, more generally, as ortho-PCBs.

It should be noted that the four non-ortho and eight
mono-ortho PCBs have been assigned TCDD toxicity
equivalency factors by the World Health Organization
(WHO) and other organizations to reflect the potential
relative potencies associated with binding to the Ah
receptor, compared to that of TCDD (Van den Berg et al.
2006).

2.3 The naming of cats: Aroclor products2

As noted earlier, Monsanto’s trade name for its line of
polychlorinated polyphenyl products was Aroclor®. Read-
ers will please note that there is no “h” in Aroclor (the
trademark designation is generally omitted throughout this
article to be consistent with common usage). Of course, the
most widely known of these products were the polychlori-
nated biphenyls, but the product line also included poly-
chlorinated terphenyls (PCTs), as well as mixtures and
blends of PCBs and PCTs. In the broadest of terms, most
PCBs were known as liquid Aroclors, while the term solid
Aroclors encompassed PCTs and the most highly chlori-
nated PCBs.

In general, the naming system for Aroclor PCB products
is well known. The trade name Aroclor was followed by a
four-digit number (Table 1), in which the first two digits
were “12,” designating the product as a refined PCB. The
second two digits specified the average percentage of
chlorine, by weight, in the particular product. Thus, Aroclor
1242 was a polychlorinated biphenyl product containing
42% chlorine by weight. While 42% chlorine by weight is
also the approximate composition of trichlorobiphenyls, the
product is a complex mixture of congener classes contain-
ing from one to six or seven chlorines. It is not
“trichlorobiphenyl,” per se (this frequent misconception is
compounded by the naming systems of some non-US PCB
products, as will be discussed below).

2 Unreferenced Aroclor and other Monsanto product information
(Section 2.4) is derived from personal knowledge, RGK.
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One frequently reads the myth3 that the “12” in the
product name refers to the fact that there are 12 carbon
atoms in the biphenyl molecule, which is decidedly not
true. In fact, for every product in the Aroclor 1200 series
(refined PCBs), there was a corresponding product in a less
well-known 1100 series, the crude PCBs. As noted
elsewhere, the final step in the manufacture of the 1200-
series PCBs was the distillation of the corresponding crude
1100-series material. Thus, Aroclor 1142 was distilled to
produce Aroclor 1242. Further, like PCBs, the PCTs were
marketed with a four digit specification, in which the last
two digits indicated the percentage of chlorine by weight in
the product. However, the first two digits were “54.” Thus
Aroclor 5460 was chlorinated terphenyl with an average
chlorine content of 60%. If the “12=12 carbon atoms”
myth were true, the first two digits of the PCT line would
have been “18,” since there are 18 carbon atoms in the
terphenyl molecule (the crude PCT products had desig-
nations in the Aroclor 5000 series).

The one oft-noted exception to the naming system for
PCBs is Aroclor 1016. This product was developed and
introduced after 1971, when it became clear that PCB
congeners containing three to four chlorines or fewer were
fairly rapidly biodegradable, while those with five or more
were less so. Aroclor 1016 was produced by distilling
Aroclor 1242 to remove the more highly chlorinated
congeners to make a more biodegradable product. Further,
since it was introduced after Monsanto limited sales of
PCBs to manufacturers of electrical equipment for use in
closed systems, Aroclor 1016 was predominantly used in
capacitors, with some limited use in transformers.

The “1016” designation was an outgrowth of Monsan-
to’s system for keeping track of materials in the research
stage of development. Each new research chemical,
whether PCB-containing or not, was given a sequential
Monsanto Chemical Substance or Sample number (MCS).
Thus, MCS 1016 was the designation of the Aroclor 1242
distillation product that was undergoing research to see if it
would be a suitable replacement for Aroclor 1242 in
electrical equipment. During the product development
stage, both Monsanto personnel and customers began to
refer to the research material as simply “1016,” just as they
referred to the other PCB products simply by their four-
digit name. When MCS 1016 was commercialized, it was
called Aroclor 1016, because that is what practitioners were
already calling it. The name was not an attempt to disguise
the fact that it was a PCB product or to suggest that it had
only 16% chlorine. Claims to that effect fail to recognize
the developmental history of the product.

Finally, there were also a few products containing both
PCBs and PCTs, namely Aroclor 2565 and Aroclor 4465
(which was refined from Aroclor 4065). The Aroclor 6000
series of plasticizers was formulated as blends of Aroclor
5460 and Aroclor 1221. These products served as transi-
tional plasticizers between PCB-containing and non-PCB-
containing products. In this series, the final two digits
indicated the amount of Aroclor 5460 in the product. For
example, Aroclor 6050 contained 50% Aroclor 5460 and
50% Aroclor 1221.

2.4 The naming of cats: other Monsanto PCB products

Aroclor was the dominant trade name for Monsanto’s PCB
and PCT products. However, other trade names were used
for specific applications, sometimes because the Aroclor
product was blended with other chemicals.

Therminol® was the trade name for Monsanto’s line of
heat transfer fluids. The original fluids were all in the FR
series, where the “FR” referred to the flame retardant
properties of the fluids. Only the Therminol FR series fluids
contained PCBs (EPRI 1999; Therminol 66 was erroneous-
ly noted to be a PCB-containing product at p. 3–12). In
fact, with the exception of Therminol FR-0 and Therminol
FR-1 Lo-Temp, the Therminol FR products were 100%
PCBs: FR-1 (Aroclor 1242), FR-2 (Aroclor 1248), and FR-
3 (Aroclor 1254). After Monsanto ceased selling PCBs for
open application in the early 1970s, they continued to sell
heat transfer fluids and continued to use the Therminol
trade name. The Therminol trade name is currently used by
Solutia Inc. to which the business was spun off in 1997. Of
course, no Solutia-manufactured Therminol fluids ever
contained PCBs.

The situation with regard to Monsanto’s former line of
Pydraul® hydraulic fluids is not so straightforward. Mon-
santo’s early line of PCB-containing Pydraul fluids were
blends of PCBs along with, variously, hydrocarbon oils,
phosphate esters, and other chemicals, as well as additives
such as rust inhibitors, viscosity modifiers, and colorants. In
most cases, each particular Pydraul product was developed
for a specific application, often in association with
customers. For example, Pydraul AC was developed
specifically for use in air compressors. Accordingly, there
is no simple way to know or predict the composition of any
particular Pydraul fluid.

As was the case with other “open” uses, Monsanto
stopped making and marketing PCB-containing Pydraul
fluids in the early 1970s. In many cases, however, the
company introduced non-PCB-containing fluids with the
same name with a suffix indicating that the fluids no longer
contained PCBs. In general, Pydraul fluid names with the
suffix “B” indicated the fluid was a transitional fluid, often
containing PCTs. Fluids with “C” or higher designations

3 For example, http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/
aroclor.htm and http://en.wikipedia.org/wiki/Polychlorinated_biphenyls.
Accessed April 2010.
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contained neither PCBs nor PCTs. As with the Therminol
name, Monsanto continued to develop and market new,
non-PCB containing hydraulic fluids under the Pydraul
trade name. Monsanto’s hydraulic fluid business was sold
in 1986. However, the Pydraul trade name continued to be
used by subsequent manufacturers.

Monsanto also marketed a line of aircraft hydraulic
fluids with the trade name Skydrol(R). Those fluids were
based on phosphate esters and never contained PCBs
(Hatton 1964). Phosphate ester-based Skydrol fluids con-
tinue to be manufactured and marketed by Solutia Inc.
(www.skydrol.com)

2.5 The naming of cats: other manufacturers and products

PCBs were manufactured worldwide through at least the
1980s. Monsanto’s Aroclor products accounted for nearly
all of the US production. Foreign manufacturers sold
similar products under trade names such as Kanechlor®
(Japan), Clophen® (Germany), Phenoclor® and Pyralene®
(France), Fenchlor® (Italy), Sovol (Russia), Chlorfen
(Poland), and Delor® (the former Czechoslovakia). In
addition, many use-specific PCB-containing products had
identifying trade names. Manufacturers other than Mon-
santo also added numerical “suffixes” to their trade names
to specify the average composition of their product
(Erickson 1997 Table 2-V). As noted above, Aroclor 1242
was a complex mixture of PCB congeners from many
congener classes, but the average percentage of chlorine
closely corresponded to that of trichlorobiphenyl. Compa-
rable products from other manufacturers were Clophen

A30, Phenoclor DP-3, and Kanechlor 300; in each case, the
“3” referred to trichlorobiphenyl, the average number of
chlorines on the biphenyl rings in the particular product.
Each manufacturer had similar product names for products
with average percentage chlorine compositions close to
those of tetrachlorobiphenyl, pentachlorobiphenyl and
hexachlorobiphenyl. In some cases, these naming schemes
have led to the incorrect inference that the products were
composed of “purely” the congener class suggested by the
number. However, all of these products were complex
mixtures of PCB congeners from many congener classes,
just like the Monsanto products.

As noted above, Monsanto used the Pydraul® trade
name for PCB-containing hydraulic fluids and Therminol
FR® for PCB-containing heat transfer fluids. Further, many
users had their own trade names for PCB-containing fluids
used in their own products. For example, General Electric’s
trade name for their PCB-containing dielectric fluids was
Pyranol®; that of Westinghouse was Inerteen®; and that of
Kuhlman was Saf-T-Kuhl®. Many authors have tabulated
and further described those products (Erickson 1997,
Table 2-VI; USEPA 2010).

3 Physical properties

The physical properties of the various PCB mixtures have
been discussed extensively in other publications, so they
will only be briefly mentioned here. Table 2 shows the
physical properties adapted from the Monsanto (2004)
Material Data Safety Sheet.

Table 2 Properties of selected Aroclor products

PROPERTY 1016 1221 1232 1242 1248 1254 1260 1268

Color (APHA) 40 100 100 100 100 100 150 1.5(NPA)
molten

Physical state Mobile oil Mobile oil Mobile oil Mobile oil Mobile oil Viscous
liquid

Sticky resin Off-white
powder

Stability Inert Inert Inert Inert Inert Inert Inert Inert

Density (lb/gal 25°C) 11.40 9.85 10.55 11.50 12.04 12.82 13.50 15.09

Specific gravity at ºC 1.36–1.37
25°

1.18–1.19
25°

1.27–1.28
25°

1.30–1.39
25°

1.40–1.41
65°

1.49–1.50
65°

1.55–1.56
90°

1.80–1.81 25º

Distillation range (°C) 323–356 275–320 290–325 325–366 340–375 365–390 385–420 435–450

Acidity mg KOH/g,
maximum

.010 .014 .014 .015 .010 .010 .014 0.05

Fire point (°C) None to
boiling
point

176 238 None to
boiling
point

None to
boiling
point

None to
boiling
point

None to
boiling
point

None to
boiling
point

Flash point (°C) 170 141–150 152–154 176–180 193–196 None None None

Vapor pressure (mm Hg @
100°F)

NA NA 0.005 0.001 0.00037 0.00006 NA NA

Viscosity (Saybolt Univ. Sec.
at 100°F) (centistokes)

71–81 38–41 44–51 82–92 185–240 1800–2500 – –

13–16 3.6–4.6 5.5–7.7 16–19 42–52 390–540 – –

NA not available
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Individual PCB congeners are white, crystalline materi-
als. However, as shown in Table 2, the various mixtures are
liquids (less chlorinated) or resinous (more chlorinated)
because of the mutual melting point depression effects of
the congeners. As expected, the physical properties among
the mixtures vary according to the amount of chlorine in the
products. Specific gravity, boiling point, and viscosity
increase as the chlorine content increases, while the water
solubility and vapor pressure decrease.

As has been often noted, the very properties that made PCBs
desirable for numerous industrial applications were those that
contributed to the environmental persistence of the more highly
chlorinated congeners. PCBs were resistant to chemical and
thermal degradation, as well as to biodegradation.

Of course, the most important property of PCBs was their
fire resistance or, alternatively, their flame retardant proper-
ties. When PCBs were involved in fires, the primary product
of combustionwas hydrochloric acid, which is not flammable,
so the products of combustion served to quench the fire. Thus,
PCBs were highly desirable for applications where fire was a
threat to life and property, such as in electrical equipment in
commercial buildings and hospitals, in hydraulic systems in
foundries, and in heat transfer systems.

4 Uses

4.1 General use categories

Commercial PCB mixtures were used in a wide variety of
applications, including dielectric fluids in capacitors and
transformers, heat transfer fluids, hydraulic fluids, lubricat-
ing oils, and as additives in paints, carbonless copy
(“NCR”) paper, adhesives, sealants, and plastics. By far,
the preponderance of the PCBs was used in capacitors and
transformers. Their commercial utility was based largely on
their chemical stability, including low flammability, and
desirable physical properties, including electrical insulating
properties. PCB production and use has been thoroughly
reviewed (Durfee et al. 1976; EPRI 1999; Erickson 1997,
2001; Johnson et al. 2006; WHO 1993).

As reviewed by the WHO (1993), PCB use can be
divided into three categories:

& Completely closed systems (electrical equipment such as
capacitors and transformers)

& Nominally closed systems (hydraulic and heat transfer
systems, vacuum pumps)

& Open-ended applications (Major: plasticizer in PVC,
neoprene, and other chlorinated rubbers. Other: surface
coatings, paints, inks, adhesives, pesticide extenders,
and microencapsulation of dyes for carbonless copy
paper. Also: immersion oils for microscopes, catalysts

in the chemical industry, casting waxes (decaCB),
cutting oils, and lubricating oils)

These use categories had different implications for the
introduction of PCBs into the environment. Some uses, like
carbonless copy paper, resulted in environmental discharges
through the recycling of the paper. Other uses, such as
caulks, were intended to remain in place for extended
periods. The majority of the PCBs were sealed in electrical
equipment, where the only environmental impact would
have been from accidents, maintenance, or disposal after
the original PCB-containing materials had remained in
service for years or even decades.

With increased interest in the environmental impact of
PCBs, the sale of PCBs for so-called “open” uses, which
could lead to near-term release into the environment if not
managed properly, were voluntarily curtailed by Monsanto.
By 1972, Monsanto had restricted PCB sales to electrical
equipment applications.

Durfee et al. (1976) prepared a 489-page report, “PCBs in
the United States—Industrial Use and Environmental Dis-
tributions,” that was published by EPA. This report is cited
frequently in this article and a famous table on the “End-
Uses of PCTs and PCBs by Type” has been extensively
referenced (ATSDR 2000; Johnson et al. 2006; WHO 1978).
Durfee’s end-use table summarized the report’s text and
provided a good synopsis of mid-1970s public information
on PCB use. Since that time, additional documentation and
additional perspectives allow us to improve upon Durfee’s
classic work, as discussed in this paper.

A Subpanel on PCBs under an Ad Hoc Committee on
Environmental Health Research under the apparent auspic-
es of the National Institute of Environmental Health
Sciences reviewed the environmental impact of PCBs in
1972 (Hammond et al. 1972). This list of uses was
important, given the 1972 publication date and the
communications with Monsanto officials for other use data.

Durfee et al. (1976) also tabulated the US PCB
production and sales as adapted in Table 3 and Fig. 1.
Other publications documented similar use patterns in
Japan (Hammond et al. 1972), six European countries
(Brinkman and De Kok 1980), and in 23 Organization for
Economic Cooperation and Development countries as well
as the USA (WHO 1978). In aggregate, the foreign
manufacturers accounted for nearly 50% of worldwide
production (Bletchly 1983). In all cases, capacitor use
dominated, followed by transformers, and then the other
applications.

Clearly capacitor and transformer fluids dominated the
sales with a combined 75% of US sales. We discuss these
acknowledged and major uses of PCBs in this article, but
we also delve into other uses that may have comprised
smaller amounts, unknown to Monsanto or EPA at the time
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of Durfee’s tabulation. We also discuss undocumented uses.
Table 4 presents an overview of commercial uses; Table 5
lists published PCB applications with no known commer-
cial use; the sections that follow provide additional detail.

4.2 Electrical equipment

The vast majority of PCBs were used in capacitors and
transformers and other electrical equipment as dielectric
fluids. PCBs were used in electrical equipment because of
performance and safety attributes. For example, one of the
most important factors was their fire resistance or flame
retardancy. The Underwriters Laboratories flammability
rating for Aroclor 1242 was 2–3, while that for mineral
oil was 10–20, compared to gasoline, with a flammability
rating of 90–100 (ITF 1972).

4.2.1 Capacitors

The properties of the dielectric liquid impregnating the
cellulosic paper are: non-flammability, dielectric constant
matching that of paper, low dissipation factor, high
dielectric strength, high chemical stability, low vapor
pressure, inert decomposition products in an electric arc,
low toxicity of the material, and its decomposition products
and low cost (ITF 1972).

PCBs fit those criteria. The industry term for this PCB
dielectric fluid was capacitor askarel.4 The capacitor askarels
include neat Aroclors 1221, 1242, 1254, and 1016, as well
as a mixture of 75% Aroclor 1254 and 25% trichloroben-

zene. The ASTM (1991a) has published standard specifica-
tions for capacitor askarels. As with transformers, General
Electric used the trade name Pyranol and Westinghouse used
the trade name Inerteen; both had code numbers to designate
the specific type of askarel (Erickson 1997).

Small capacitors contained as little as 2 mL and large
capacitors contained up to 27 L PCB (ITF 1972). From 1957–
1971, capacitors accounted for most of the PCB use in the
USA (Durfee et al. 1976). The start date of 1957 is based on
availability of Monsanto records and the statement may apply
to earlier years as well. In 1968, 95% of all US production of
capacitor liquids was PCBs (ITF 1972). In 1976, 90–95% of
all impregnated capacitors manufactured in the USA were of
the PCB type (Durfee et al. 1976). In 1979, EPA estimated
that “9.56 million pieces of equipment...contain PCB
capacitors” (Westin and Woodcock 1979). Unlike transformer
askarels, capacitor askarels were generally pure PCB.

Two important types of capacitors were phase-correcting
capacitors for power lines and fluorescent light ballasts. In
capacitor manufacture, the PCBs were used to impregnate
the paper dielectric and fill air voids. Other applications
included a wide variety of uses of small capacitors in
appliances and other products, such as air conditioner pump
motors, submersible water pumps, automobiles, televisions,
light fixtures, clothes washers, clothes driers, refrigerators,
freezers, and microwave ovens (EPRI 1999). The fluores-
cent light ballasts contained a PCB capacitor and/or
petroleum-asphalt insulating material (“potting”) contami-
nated with PCBs (USCFR 1999).

4.2.2 Transformers

Most power transformers use a liquid to electrically insulate
and remove heat from the core and windings. The desired4 Note that “askarel” is not a trade name and is not capitalized.

Commercial
production

Commercial
sales

Industrial
purchases

% of
Production

% of Domestic
sales

US PCB Production 635,000

US Imports 1,360 0.2

US Domestic Usage 538,000

Total US Exports 68,000 11

Use Category

Petroleum Additive 450 0.07 0.08

Heat Transfer 9,100 1 2

Misc Industrial 12,000 2 2

Carbonless Copy Paper 20,000 3 4

Hydraulics and Lubricants 36,000 6 6

Other Plasticizer Uses 52,000 8 9

Capacitor 286,000 45 50

Transformers 152,000 24 27

Total 636,000 636,000

Table 3 Estimates of cumula-
tive US production and usage
over the period 1930–1975 in
metric tons (g×10E6)

Adapted from Table 1.2-1, p. 7
in Durfee et al. (1976) by
conversion from pounds to
metric tons and calculation of
percentages
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properties are: non-flammability, high dielectric strength,
low viscosity, high chemical stability, compatibility with
other materials, inert decomposition products, low toxicity
of the liquid and its decomposition products and low cost
(ITF 1972). PCBs fit those criteria, except that if the
appropriate Aroclor fluid was too viscous, it was blended
with trichlorobenzene5 to achieve the desired viscosity. The
industry term for this PCB-containing dielectric fluid was
transformer askarel. The most common transformer askarels
were 60% Aroclor 1260/40% trichlorobenzene (Type A)
and 70% Aroclor 1254/30% trichlorobenzene (Type D).
The transformer askarels contain other minor components
used as free radical scavengers. The ASTM (1991b) has
published standard specifications for transformer askarels.
General Electric used the trade name Pyranol and Westing-
house used the trade name Inerteen, both with code
numbers to designate the type of askarel (Erickson 1997).

Only about 5–10% of transformers were ever manufac-
tured with PCBs during the period when PCBs were used in
this application (Durfee et al. 1976; ITF 1972). The vast
majority (96% in 1968) used mineral oil for the dielectric
fluid, because an askarel transformer cost 1.3 times as much
as a mineral oil transformer. The cost of askarel was cited
as $1.80/gal and the cost of mineral oil was $0.25/gal, a 7-
fold premium for the fluid. (ITF 1972). Fire underwriters
required the use of non-flammable dielectric fluids in
indoor transformers unless the transformers were in a
fireproof concrete vault (ITF 1972).

Askarel dielectric fluids were used in network, pad-
mounted, pole-mounted, and precipitator power supply
transformers containing 200–2,000 kg in each unit with
an average of about 1,400 kg (ITF 1972). Specifically
(Durfee et al. 1976):

& “Furnace transformers used in the hot, dirty atmosphere
in proximity to glass-melting and induction furnaces...
contain 900–1800 kg of askarel each...”

& “Rectifier transformers used for large rolling mills and
DC [direct current] industrial power supplies... contain
about 8600 kg of askarel...”

& “Railroad transformers used on-board in electric loco-
motives or multiple unit electric railroad cars...contain
300–1100 kg of askarel in each unit... since a tunnel fire
in 1940 caused by an oil filled locomotive transformer,
Penn Central will not allow any oil containing trans-
former equipped locomotive into New York City.”

& Reactors: “During power surges they choke the voltage
and deliver the normal output.”

& Grounding Transformers

In large transformers, hundreds of liters of PCB fluid
provided insulation between the high voltage core and the
tank, which would be grounded.

4.3 Air and gas compressor lubricants

The use of PCBs in air compressor lubricants was driven
primarily by two considerations; reduced fire and explosion
hazard and lower maintenance costs due to the reduction of
carbon deposits on air compressor valves. The first
consideration was particularly attractive to customers
operating natural gas pipelines and in other operations
where high ambient temperatures made the introduction of
mineral oil-based lubricants especially dangerous. PCB
uses included “gas-transmission turbines, Aroclors 1221
and 1242” (Hammond et al. 1972).

EPA published a synopsis of the use of PCBs in natural
gas pipelines, quoted in part here (USEPA 2004).

Major interstate natural gas pipelines transport natural
gas from production areas on the Gulf Coast and
western US to local distribution companies that
distribute the natural gas to industrial and urban
customers. PCBs were used in turbine and air
compressors as a hydraulic/lubricant and a plug valve
sealant. As part of the normal operation of large
turbine compressors, PCB compressor lubricants
could leak or blow by pressure seals and enter the

5 The term “trichlorobenzene” is used generically herein for various
combinations of tri- and tetrachlorobenzenes used in askarel fluids.
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Table 4 Commercial PCB uses

Application Aroclor(s) Metric Tons
(g×106)

Referencea

Electrical equipment

Capacitors (large, small, fluorescent light ballasts) 1242, 1016, (1254)b 286,000 Durfee et al. 1976

Transformers 1254, 1260 (1242, 1016) 152,000 Durfee et al. 1976

Transformer equipment EPRI 1999

- slip gears EPRI 1999

- phase converters EPRI 1999

Slip motors EPRI 1999

Electromagnets EPRI 1999

Hydraulics/Lubricants/Heat Transfer Fluids

Air Compressor/Gas
Transmission Turbine Lubricants

Pydraul G, A Hammond et al. 1972; USEPA 2004

Turbinol

Santovac

1221, 1242

Heat Transfer 1242, 1248, 1254 9100 Durfee et al. 1976

Hydraulic Fluids (and other lubricants) 1232–1260 36,000 Durfee et al. 1976; Hammond et al. 1972

Vacuum Pumps EPRI 1999

Motor coolants (mining equipment) French import Durfee et al. 1976

Heat transfer systems 1242 9,100 Durfee et al. 1976; Hammond et al. 1972

Vacuum pumps 1248, 1254 A Hammond et al. 1972

Vapor diffusion pumps EPRI 1999

Immersion oils for microscopes 1260 & PCT McCrone 1985

Optical oils in telescopes EPRI 1999

Cutting oils 1254 A Hammond et al. 1972

PCBs Incorporated into Products and Materials

Miscellaneous Industrial 12,000 Durfee et al. 1976

Plasticizers 52,000 Durfee et al. 1976

Carbonless Copy Paper (microencapsulation of ink) 1242 20,000 Durfee et al. 1976; Hammond et al. 1972

Inks 1254 Hammond et al. 1972

Thermographic and xerographic copying P ITF 1972

Paints, varnishes, lacquers, and other surface coatings Many No info ITF 1972

Flooring and floor wax/sealants G,A USCFR 1999

Coal-tar enamel coatings USCFR 1999

Pipeline Valve Grease 1268 G USEPA 2004

Adhesives 1221–1254 P Hammond et al. 1972; EPRI 1999

Adhesive Tape USCFR 1999

Caulk and Joint sealants 1254 & other Multiple (see text)

Gasket sealers Power Res Inst 1999

Insulation and other building materials 1254, 1268 Multiple (see text)

Rubber products 1232–1254, 1268 A Hammond et al. 1972; EPRI 1999

Wire and cable coatings 1254, 1260 A, G Cleghorn et al. 1990; EPRI 1999;
USCFR 1999

Die or investment castings DecaCB (Imported) 13–22/year Durfee et al. 1976

Petroleum Additive 450 Durfee et al. 1976

a In general, we have cited the oldest primary reference for uses, assuming that newer references generally used the first as a source
b Aroclors in parentheses are known minor uses

P patent literature, A article in published journal, G US Government Publication, M Monsanto Marketing Literature
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transmission pipeline. These PCBs would generally
mix with the “pipeline liquids” already in the
transmission lines. The main components of pipeline
liquids are water and heavier hydrocarbons that
condense-out (“condensate”) of the natural gas as
pressure drops along the pipeline...
Between 1950 and the early 1970s, Monsanto
manufactured and sold several brands of hydraulic/
lubricant oils containing PCBs. These included
Turbinol 153 that contained 6.4% Aroclor 1221 and
81.5% Aroclor 1242...

4.4 Heat transfer systems

Heat transfer fluids absorb thermal energy from a hot
source to provide cooling or to deliver heat. PCBs were
used in high-temperature heat transfer systems where
their thermal stability, chemical stability and low flam-
mability were needed (ITF 1972). “Flammable heat
transfer fluids present a fire hazard if they leak onto a
furnace or onto hot surfaces. The use of PCBs prevents
this danger” (ITF 1972). Heat transfer systems in
petroleum refineries and chemical plants used PCB fluids
such as Monsanto’s Therminol FR-series heat transfer
fluids prior to Monsanto’s conversion to non-PCB-
containing Therminol fluids.

4.5 Hydraulic fluids

Hydraulic fluids are used as force transmitters. Requirements
for such fluids include high lubricity, stability, appropriate
viscosity, and compatibility with rubber seals, good fire
resistance, and other attributes (ITF 1972). Hydraulic systems
are considered nominally closed systems.

In harsh environments in which fire retardancy was
particularly valued, PCBs were used as hydraulic fluids
(EPRI 1999). Subsurface mining, automobile manufacture,
metal finishing, and aluminum industries are examples in

which PCB-containing fluids were used. PCBs also served
as lubricating additives to hydraulic fluids in extreme
pressure applications and as pour-point depressants in
hydraulic fluids (ITF 1972). The use of PCBs in hydraulic
systems peaked in 1970 when it constituted 15% of the
domestic Monsanto sales of Aroclor fluids (Durfee et al.
1976). A US Government panel (Hammond et al. 1972)
cited Aroclors 1242, 1248, 1254, and 1260 as having been
used in hydraulic fluids and lubricants.

4.6 Vacuum pumps

PCBs were used as diffusion pump oil because of their
differential vapor pressure, chemical inertness and other
attributes (ITF 1972). Monsanto marketed Santovac 1 and 2
containing 100% Aroclor 1248 and 1254, respectively, for
vacuum pump applications.

4.7 Coolants

PCBs were used as engine coolants in mining machinery
where fire retardancy was particularly valued. Joy Manu-
facturing (Pittsburgh, PA) manufactured mining equipment
containing motors using PCBs imported from France. Note
that this use as a “motor oil” should never be interpreted to
include automotive motor oils; there is no evidence of
automotive use.

4.8 Microscopy

Aroclors 5442 (a polychlorinated terphenyl) and 1260 were
favored by microscopists as mounting media, as compo-
nents of refractive index liquids, and as immersion oils
(McCrone 1985). As recently as 2007, EPA has granted
exemptions to “process and distribute in commerce PCBs
for use as a mounting medium in microscopy, an immersion
oil in low fluorescence microscopy and an optical liquid”
(USCFR 2007).

Table 5 Published PCB applications with no known commercial use

Application Aroclor(s) Metric Tons (g×106) Reference

Insecticide & bactericide P, G ITF 1972

Pesticide extenders 1254 P, A Hammond et al. 1972

Wax extenders 1242, 1254, 1268 M, A Hammond et al. 1972; EPRI 1999; Hubbard 1964

Textiles and textile coatings P EPRI 1999

Synthetic Resins A EPRI 1999

Vinyl chloride polymer films A EPRI 1999

Dedusting agents 1254, 1268 A Hammond et al. 1972

Catalyst carrier P ITF 1972

P patent literature, A article in published journal, G US Government Publication, M Monsanto Marketing Literature
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4.9 PCBs incorporated into products and materials

Although PCBs were primarily used as fire-resistant safety
fluids for electrical equipment and other applications, over
the years they were used as ingredients in products for a
variety of additional applications, including the general
category of applications known as “plasticizer” applica-
tions. As environmental concerns over PCBs began to
emerge in the late 1960s and early 1970s, Monsanto
voluntarily terminated sales of PCBs for plasticizer appli-
cations effective August 31, 1970. Although plasticizer
manufacturers could have legally manufactured PCB-
containing products until July of 1979, when the Toxic
Substances Control Act (TSCA) regulations restricting the
use of PCBs became effective, it is not likely that PCB-
containing plasticized products were manufactured in the
USA after the early 1970s.

4.9.1 Plasticizers

PCBs fell in a broad class of additives called plasticizers
that increase flexibility and durability of polymers, plastics,
and coatings (Cadogan and Howick 2004; Broadhurst
1972; Hubbard 1964). PCBs mixed well with other
components to form a homogeneous composition and had
other desirable plasticizer properties (ITF 1972). They were
used as plasticizers in paints and coatings where chemical
resistance was required (Martens 1968). Other coating
performance considerations—air permeability, water per-
meability, surface hardness—all contributed to the choice of
plasticizer.

The PCBs were added in a useful range—too low and they
were ineffectual, too high and they imparted undesirable
properties to the paint. “If underplasticized, the film will be
harder but more brittle and its adhesion may be low. If
overplasticized, the film will be softer and more thermoplas-
tic, and consequently will suffer more dirt retention. The
permeability of the film is also affected” (Davies 1968).
“Aroclor 1221 greatly improves flexibility [to epoxy
resins]...Aroclors are especially effective as secondary
plasticizers or extenders for polyvinyl chloride. Aroclor
1262, used 1:3 with dioctylphthalate, sharply reduces
migration to nitrocellulose lacquers. All Aroclor compounds
can be used to improve the chemical resistance of vinyl
chloride-vinyl acetate coating formulations” (Monsanto
advertisement, Plastics Technology, December, 1960).

4.9.2 Carbonless copy paper

Carbonless copy paper was commonly known as NCR
paper, variously spelled out as “no carbon required” or
“National Cash Register” (a major vendor). “...Aroclor
1242 was used as a solvent for dyes which were micro-

encapsulated into microspheres 10–20 microns in diameter
and applied to one side of the paper during the coating
process” (Durfee et al. 1976). Durfee calculated the average
weight percent of Aroclor 1242 in carbonless paper was
3.4%. The US Food and Drug Administration noted that
carbonless copy paper contains 3–5% PCBs (38 Fed. Reg.
18101).

Paper recycling or secondary fiber recovery converts
waste paper into pulp for new paper products. Because of
PCB use in NCR paper and possibly other uses, the
recycling processes in numerous paper mills diluted the
~3% PCB content in small volumes of NCR paper through
much larger volumes of paper to yield trace concentrations
in a variety of media. “Past usage of PCBs in paper
coatings and adhesives appears likely, although the quan-
tities used could not have been near the magnitude of PCB
in the carbonless copy paper” (Durfee et al. 1976).

4.9.3 Printing

PCBs were added to formulations for several applications
in printing:

& Pressure sensitive record paper
& Colored copying paper
& Thermographic duplication paper
& Xerographic transfer process paper

PCBs were added to solvent-free printing mixtures for
polyolefin surfaces and in plastic printing plates (ITF
1972).

4.9.4 Paints and surface coatings

The use of PCBs in paints was a plasticizer application.
PCBs were a component of specialty paints and coatings to
improve performance of the paint in industrial and/or
military applications, but they were not for residential or
interior decorative use. This application fell within the
“open-ended applications” discussed above. The PCBs used
for plasticizer applications, including those used in paints,
were often sold to independent distributors who resold them
to the manufacturers of the ultimate product, for which
adhesion, chemical resistance, and/or flame resistance were
deemed important. Therefore, product names and PCB
composition are largely undocumented. Fabulon floor
finish contained PCBs in 1957 (Rudel et al. 2008).

PCBs and other plasticizers were added to coatings in
prescribed amounts—generally in the 5–20% range (Chit-
tick and Kirkpatrick 1941; Davies 1968; Parker 1967). EPA
has noted (USCFR 1999) that during the 1950–1960 time
frame, PCBs were added to paint formulations as drying
oils (resins) and plasticizers or softening agents (liquids) in
concentrations that range from 10–30% PCBs.
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PCBs were a component of an epoxy lacquer used to coat
polyethylene and other plastic bottles to make them pliant,
impervious, and resistant to aromas, acids, and alkalis. PCBs
were used as plasticizers in polyorganosiloxanes that were
employed in electrical coatings, insulating tapes, and protec-
tive lacquers. PCB-plasticized epoxy resin coatings were used
in electrical capacitors, ferrite computer magnet cores,
resistors, pipes, blocks, and other surfaces (ITF 1972).

Military and other government uses are not well
documented; for example, one source noted PCBs in
“wiring insulation, paint, gaskets, caulking, plastic and
other non-metallic materials in nearly all of over 100 naval
vessels sampled and in service prior to 1977” (Lukens and
Selberg 2004). The PCB surface and air concentrations
were measured on US Navy surface and submarine vessels
to estimate possible exposure of crew members and
shipyard workers. Aroclors 1242, 1248, 1254, 1260, and
1268 were found. PCB maximum concentrations of 1–7%
were measured in felt insulation, paint, rigid foam, cork,
rubber, Armaflex, and Arobol (Still et al. 2003). Military,
marine and other applications included waterproofing
compounds, anti-fouling compounds, and fire-retardant
coatings (USCFR 1999).

“Some older Army, municipal and other water supply
systems” used PCB-containing “coal-tar enamel coatings
for steel water pipe and underground storage tanks (i.e.,
AWWA C203 coal tar enamel)” (USCFR 1999). Chlorinat-
ed rubber coatings with up to 40% Aroclor 1254 were used
as metal coatings where resistance to acids, alkalis,
oxidation, electrical conductivity, and properties were
important. (Davies 1968; Parker 1967).

“Cumar,6” a coating used from 1941–70 to ensure proper
curing of concrete used in building 5000–6000 grain silos
on farms in the Eastern half of the US, contained ~19%
Aroclor 1254 and ~5.4% Aroclor 5460 (PCTs). Upon
application and evaporation of the carrier solvents, the
PCB content rose to ~32.6%. In some cases, the coatings
were eroded by the organic acids produced in the
fermentation of the silage, leading to contamination of the
silage (Willett and Hess 1975; Willett et al. 1985).

4.9.5 Valve grease and sealant

Aroclor 1268 was used in high-pressure gas pipeline valve
grease as a ~10% constituent of the grease. “Rockwell
made a plug valve sealant (No 860 and 991) that contained

PCB Aroclor 1268 sometime prior to the mid-1970s
(Woodyard et al. 1993). The PCB sealant or grease was
apparently dissolved by transmission pipeline condensate
and spread to other downstream locations” (USEPA 2004,
Appendix G).

4.9.6 Adhesives

Because there are myriad surfaces to be bonded with a
broad range of functions from temporary to permanent, the
world of adhesives is quite large. “Almost every thermo-
plastic resin is used individually or in resin blends as a hot-
melt adhesive. This necessitates a wide range of plasticizers
[including] the more resinous chlorinated polyphenyls
(higher PCB Aroclors and PCT Aroclors)...” (ITF 1972)
Patents were issued for the use of PCBs in:

& Laminating adhesive formulations involving polyur-
ethanes and polycarbonates to prepare safety and
acoustical glasses.

& Polyarylene sulfides to laminate ceramics and metals
& Ethylene-propylene copolymer blended with PCB has

been used in a hot melt adhesive having improved
toughness and resistance to oxidative and thermal
degradation...

& Washable Wall Coverings and upholstering materials,
made from films of polyvinyl chloride, are claimed to
be improved by the addition of PCB to the adhesive
formulation.

& PCBs can also be applied in the preparation of
polyvinyl alcohol adhesive compositions which are
used in the manufacture of envelopes, in self-adhering
films, and in the preparation of coatings of pressure-
rupturable capsules for adhesive tape. (ITF 1972; The
text contains citations to patent literature which were
removed for clarity).

Cambric tape containing up to 11% Aroclor 1254 or up
to 6% Aroclor 1260 was used as a component of high-
voltage electrical cables (Cleghorn et al. 1990).

The bulk of the references to the use of PCBs as
adhesives are from patents; there is no evidence how many
products were ever in commerce or what PCB volumes
they represented.

4.9.7 Caulk and joint sealants

PCBs were used in caulks and joint sealants to plasticize
the sealant to maintain a flexible seal between two materials
to keep out water, moisture, dust, air, sound, and heat/cold.
In some cases, PCBs were incorporated into sealants
explicitly to improve fire retardancy (ITF 1972). Polymeric
putties were plasticized with PCBs and found to be non-
hardening, resistant to moisture and frost and show good

6 Cumar is a trade name for “Coumarone-indene resin. Can be used in
adhesives. Exhibits good resistance to alkalis, dilute acids, and
moisture.” http://www.specialchem4adhesives.com/tds/Cumar-LX-
509/Neville/529/index.aspx; http://www.nevchem.com/index.asp?
pid=02_00_01&pcat=70&prodID=4050 (websites accessed April
2010). There appear to be multiple formulations and there is no
implication here that current Cumar formulations contain PCBs.
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weather ability. “Elastic pavement or concrete sealing
compositions, used for traffic markings, were prepared
from coal-tar-polysulfide mixtures which are plasticized
with PCB” (ITF 1972). PCB sealants were used in
American (Herrick et al. 2004) and European buildings
(Andersson et al. 2004; Balfanz et al. 1993; Benthe et al.
1992; Corner et al. 2002; Coghlan et al. 2002; Fengler
1993; Mengon and Schlatter 1993; Priha et al. 2005) and
concrete joints and liners in water reservoirs in the USA
(Sykes and Coate 1995).

4.9.8 Insulation and other building materials

PCBs were used in fireproof fiberboards and also panels made
from starch which can be used for doors, floors, ceilings, and
partitions. However, rigid polyurethane foams and hardboard
compositions did not show significant increase in flame
retardance upon addition of PCBs (ITF 1972). Armstrong
manufactured and sold Travertone Sanserra, Santaglio, and
Embossed Design ceiling tiles with 4–12% Aroclor 1254 in
the coating in 1969–1970 (MMWR 1987). “Wool felt and
foam rubber insulation as well as sound-dampening materi-
als have been discovered in naval vessels and may include
ships of all types, as well as nuclear submarine reactor
compartments” at concentrations up to 70% (USCFR 1999).

Aroclor 1268 was used in various building materials as a
fire retardant, including roofing and siding material known
as Galbestos. “The main PCB compound used in Galbestos
was Aroclor 1268. This construction material was...
manufactured from the 1950s to the 1970s by the H. H.
Robertson Company” (Panero et al. 2005; USCFR 1999).

PCBs have been found in electric cable components up
to 28%, including plastics, foam rubber, rubber, adhesive
tape and insulation. These cables were used in marine and
industrial applications (USCFR 1999).

4.9.9 Investment casting

“The investment casting [also termed ‘lost-wax casting’]
industry produces precision-cast metal parts and shapes for
the aircraft and other machinery manufacturing industries.
Approximately 25 of the 135 investment casting foundries
in the USA currently use PCB-filled waxes in the
manufacture of metal castings. The PCB incorporated in
the waxes was decachlorobipheny1 (Fenclor DK or ‘deka’),
which was imported from Caffaro S.P.A., Italy. The
remaining foundries use either PCT-filled waxes or unfilled
waxes” (Durfee et al. 1976).

4.10 PCB applications with no known commercial use

Monsanto manufactured PCBs from 1935–1977, while
foreign manufacturers continued for years after. Aroclor

fluids and other trade-named products were industrial
products. Although some applications were mandated by
industrial codes, building codes, military specifications, and
other requirements, most were subject to free-market rules:
PCBs were sold and used where the perceived cost-benefit
ratio outweighed that of competing chemicals. Prior to the
discovery of their environmental persistence, PCBs were
specialty chemicals offered for sale, and the manufacturers
and customers assertively investigated new applications and
marketing.

4.10.1 Examples of patented applications

In 1972, ITF (1972) cited these interesting and non-
conventional uses:

1. Catalyst carrier for polymerization of olefins.
2. Conversion of water-permeable soil to a non-

permeable state. Soil is made non-permeable by
applying to the soil a composition consisting of an
ethoxylene-based resin, polyamide, camphor, and
PCB as plasticizer. The composition has a density
greater than water, and it hardens under water. It can
be applied to river banks, where it flows down the
bank, and after hardening, prevents penetration of
water (soil erosion-retardant).

3. Combined insecticide and bactericide formulations.
The composition contains aldrin or dieldrin, naphtha-
lene hydrocarbons, malathion, methoxychlor, lindane,
chlordane, terpineol, and chlorinated biphenyl as
active agents.

4. Inhibitors of microbial growth in enamel clay for-
mulations.

5. Plastic sound insulating materials for railway cars.
6. Plastic (PVC) decorative articles which give the

impression of internal scintillation.
7. Increasing the density of carbon plates by impregna-

tion with PCB.
8. Graphite electrodes with low thermal expansion

coefficients and high bending strengths.
9. Increasing the coke yield from coal pitch. The coke is

very hard, dark, and brilliant.
10. As a metal quencher or tempering agent for steel,

alloys, and glass.
11. As an aid to fusion cutting of stacked metallic plates

without adherence. The cutting is done with an
electric arc or oxy-gas torch (ITF 1972; the text
contains citations to patent literature which were
removed for clarity).

The original citations in this government report are
drawn from international patent literature. There is no
indication that any of these “uses” ever saw commercial
application.
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4.10.2 Pesticide extenders

Some chlorobiphenyls were shown to have insecticidal and
fungistatic activity; however, they were apparently never
used as pesticides although recommended for incorporation
into pesticide formulations.

“PCBs are also reported to increase the insecticidal
properties of DDT, lindane, organophosphorous com-
pounds, and carbaryl” (Hutzinger et al. 1974).

Although such uses may have occurred in limited
situations, at least one attempt to determine whether that was
the case was unsuccessful (Reynolds 1971). In an abundance
of caution, however, the USDA canceled all registrations of
pesticides containing PCBs in 1970 (USDA 1970).

4.10.3 Textiles

PCBs were reportedly used in various textile coatings. Most
of the cited uses are in patents and there is no evidence that
any products were ever in commercial applications:

& Ironing board covers—PCBs, cellulose acetobutyrate,
and aluminum metal particles mixed.

& Delustering rayon
& Coating polypropylene films with mixture of PCBs, UV

light absorbers, and antioxidants stabilize against
oxidation by sunlight and weathering.

& Polyimide (nylon-type) yarns were flame proofed when
treated with PCBs.

& PCBs were a component of a sealing formulation to
waterproof canvas.

& PCB additives retarded flame in polyolefin yarns (ITF
1972; The text contains citations to patent literature
which were removed for clarity).

4.10.4 Wax extenders

Aroclors 1242, 1254, and 1268 were used as wax extenders
(Durfee et al. 1976; Hutzinger et al. 1974). “Carnauba wax
may be extended by blending with chlorinated biphenyl in
combination with ceresin and paraffin” (Hubbard 1964). No
information is available on amounts used.

4.10.5 Discussion of PCB applications with no known
commercial use

The possible incorporation of PCBs in various products is
virtually endless. Two major factors prevent documenting
other uses: time and quantity.

1. Time. The further back, the fewer records have been
retained and are available for recreating the history. In
the mid-1970s, when Durfee’s report was published,

Monsanto had made available production and use
records. Monsanto’s sales records for different applica-
tions only go back to 1957 (Durfee et al. 1976).

2. Quantity. Historic low-volume uses often went unre-
corded. Small quantities were often sold through
intermediate suppliers and the end-uses were never
recorded outside the formulator’s records. Some
“applications” may have been nothing more than a
laboratory batch prepared for test and evaluation.

Over the past four decades, a number of PCB uses have
been reported that fall in the category of folklore: there is
no evidence of their use and no basis for the assertions,
although the applications may have been contemplated by
lab scientists or salesmen. In an effort not to propagate
unsubstantiated rumors, we do not include folklore here.

5 Conclusions

PCBs were used primarily as electrical insulating fluids in
capacitors and transformers and also as hydraulic, heat
transfer, and lubricating fluids. PCBs were blended with
other chemicals as plasticizers and fire retardants and used
in a range of products including caulks, adhesives, plastics,
coatings, and carbonless copy paper. In the USA, PCBs
were manufactured from 1929–1977, although many
products remained in service for decades after their
manufacture was terminated.

Capacitors (~50%) and transformers (~25%) were the
dominant uses of PCBs. Hydraulic and lubrication fluids made
up about 6%. The applications where PCBs were incorporated
in other products were all minor: NCR Paper was <4% and the
numerous plasticizer applications were about 9%.

This article reviews the historic uses of PCBs and discusses,
where possible, the relative sales volumes. Especially with
smaller volume, military, and third-party uses, documenting a
use and/or differentiating between a legitimate commercial use
and an experimental test batch is not possible. A major
contribution here is to sort out those reported uses which can
be documented from those which cannot. Undocumented uses
may include actual minor uses as well as reported applications
that are unlikely ever to have been commercialized.
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1                 J. MATSON, P.E.

2      Q.    Why do you say "hopefully not"?

3      A.    I may have been contaminated.

4      Q.    Oh.  Or you may have some special

5 knowledge about the manufacture of polymers.

6 Right?

7      A.    Possibly.

8      Q.    That sort of knowledge you don't

9 have now, do you?

10            MR. LAND:  Objection, vague,

11 ambiguous.

12      Q.    Well, let me rephrase the question.

13      A.    Okay.

14      Q.    Sir, were you ever a formulator?

15      A.    No.

16      Q.    A formulator is somebody who comes

17 up with the recipe for a plastic.  Right?

18      A.    Yes.

19      Q.    And that formulator is usually a

20 fairly sophisticated chemist, engineer or

21 scientist of some kind.  Right?

22      A.    Depends on the company.

23      Q.    Well, if we're talking about, say,

24 Thiokol, Thiokol is a pretty -- or was a pretty

25 sophisticated company, was it not?
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2            I gave them back their feedback.

3      Q.    What feedback did you give them?

4      A.    I'm under nondisclosure on that.

5      Q.    Oh.  Well, did you change their

6 formula?

7            I'm not asking for the formula.

8            Companies, by the way, don't like

9 their formulas disclosed, do they, in public?

10 They're proprietary.  Right?

11      A.    Well, this company had a new one and

12 it was in the process of being patented.

13            And no, they did not want me to

14 disclose it.

15      Q.    And that's not unusual for

16 fabricators of plastic products.

17            They don't want their formulas out

18 in the public, do they?

19      A.    You know, it's -- whether they want

20 their formulas in public or not, other

21 companies can find out.  It's not -- it's --

22      Q.    That wasn't my question, and you

23 know that wasn't my question.

24            My question is:  Generally speaking,

25 companies that have proprietary formulas don't
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2 want that to become public information.  Right?

3            MR. LAND:  Objection --

4      Q.    Yes or no?

5            MR. LAND:  -- misleading, calls for

6 speculation.

7            THE WITNESS:  If you're saying

8 public information, third person on the street,

9 no.

10      Q.    They don't want their competitors to

11 get that information.  Correct?

12      A.    In my experience, they don't.

13            But competitors could reverse

14 engineer and find out what it is.

15      Q.    Manufacturers of plastic products

16 often take years to develop products that they

17 think distinguish their products from their

18 competitors.  Correct?

19      A.    Yes.

20      Q.    And it could be the slightest

21 alteration of a chemical formula.  Correct?

22      A.    Well, hypothetically it could be.

23      Q.    And those companies zealously guard

24 their formulas from their competitors.

25 Correct?
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2            MR. LAND:  Objection, vague,

3 misleading, calls for speculation.

4            THE WITNESS:  Well, what -- yes and

5 no.

6            Yes, they would like to zealously

7 guard, but the reality is that other companies

8 can find out what they're doing.

9      Q.    Tell me all of your experience in

10 working the plastics industry, that is to say,

11 my name is Jack Matson, and I am employed in

12 the plastics industry.

13            What are we talking about?  What

14 years?  For whom?

15            MR. LAND:  Objection, vague,

16 compound.

17            THE WITNESS:  You want me just to

18 repeat what I've already said or add more to

19 it?

20      Q.    No, I want an answer to my question.

21            MR. LAND:  Objection, vague,

22 compound, unclear.

23            THE WITNESS:  Okay.  Let's go back

24 to the period 1968 to 1970.

25      Q.    Okay.
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2      A.    Well, I need to hear that question

3 again.

4      Q.    Can you name one scientific article

5 that documented injury to people due to

6 exposure to environmental, as opposed to

7 occupational, environmental levels of PCBs?

8            MR. LAND:  Same objections.

9            THE WITNESS:  Well, there's a

10 multitude of ways to address your question.

11      Q.    I'm looking for the name of a

12 scientific article, lead author.  Then we can

13 go from there.

14      A.    The science wasn't at that point at

15 that time.

16      Q.    Can you name a scientific article

17 that documented injury to human beings due to

18 exposure to environmental levels of PCBs prior

19 to 1970?  Yes or no?

20      A.    No, because the science wasn't there

21 yet.

22      Q.    Can you name --

23      A.    It was getting there.

24      Q.    Can you name -- let me ask you this:

25 What is the first scientific article that
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2 of it, it doesn't necessarily mean that the

3 dose is sufficient to cross a threshold such

4 that it will be an adverse effect.  Correct?

5      A.    Yes.

6      Q.    Now, PCBs were industrial chemicals,

7 were they not?

8      A.    Well, they were used for more than

9 just industrial chemicals.

10      Q.    Well, they were manufactured by

11 Monsanto and sold to companies that

12 incorporated them into other products.  Right?

13      A.    Yes.

14      Q.    And those products were primarily

15 electrical equipment, were they not?

16            MR. LAND:  Objection, lacks

17 foundation, calls for speculation.

18            THE WITNESS:  Yes.

19      Q.    And closed or semiclosed system like

20 heat transfer and hydraulic systems.  Correct?

21            MR. LAND:  Objection, calls for

22 speculation, lacks foundation.

23            THE WITNESS:  Yes.

24      Q.    And the primary attribute for those

25 applications of PCBs was that they were not
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2 nonflammable.  Correct?

3            MR. LAND:  Objection, lacks

4 foundation, calls for speculation.

5            THE WITNESS:  That was one element.

6      Q.    It was a major element, wasn't it?

7      A.    It was a major element, yes.

8      Q.    In fact, fire codes around the

9 country required PCBs to be used in electrical

10 equipment under certain circumstances.

11 Correct?

12            MR. LAND:  Objection, lacks

13 foundation, calls for speculation.

14            THE WITNESS:  Yes.

15      Q.    And of the PCBs manufactured by

16 Monsanto, about 80 or over 85 percent of those

17 PCBs were devoted to those fire safety fluids.

18 Correct?

19            MR. LAND:  Objection, lacks

20 foundation, calls for speculation.

21            THE WITNESS:  Well, there's data.

22            I don't know the truthfulness of

23 that statement.  I thought it's more like 60

24 percent.

25      Q.    Well, if the United States
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2      Q.    Was it --

3      A.    The EPA had no independent way to

4 know.

5      Q.    Was it an EPA document, the document

6 you're referring to?

7      A.    My recollection is that it was

8 Nesbit in '72.

9      Q.    Nesbit is not EPA, is it?

10      A.    No, but he was involved in the

11 interdepartmental task force report, and I

12 believe that it's around the same time.

13      Q.    Sir, am I correct that with respect

14 to the electrical uses, Monsanto's primary

15 customers were large corporations like General

16 Electric and Westinghouse?

17      A.    And Kuhlman and others, yes.

18      Q.    And you would agree with me that

19 those companies had large and sophisticated

20 staffs of scientists and engineers themselves.

21 Correct?

22            MR. LAND:  Objection, lacks

23 foundation, calls for speculation.

24            THE WITNESS:  Yes.

25      Q.    Another aspect of Monsanto's PCB
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2 second.  No, those went by another name.

3      Q.    Sir, am I correct that with respect

4 to the companies who purchased PCBs as

5 plasticizers -- those companies include

6 Thiokol, among others -- those companies had

7 large and sophisticated staffs of scientists

8 and engineers, did they not?

9            MR. LAND:  Objection, compound,

10 misleading.

11            THE WITNESS:  Well, I think we've

12 covered that ground.

13            Yes, on Thiokol.

14      Q.    And it is the formulator who

15 purchases the PCBs who decides what's in that

16 formula, what the recipe is.  Correct?

17            MR. LAND:  Objection, lacks

18 foundation, calls for speculation, misleading.

19            THE WITNESS:  They ultimately

20 decide.

21      Q.    And many of these plastic

22 products -- let's take caulk, for example --

23 can include over a dozen ingredients.  Right?

24            MR. LAND:  Objection, lacks

25 foundation, calls for speculation.
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2 have been weeks, months, years to get the

3 concentrations of PCBs in the test chambers

4 that he wanted?

5            MR. LAND:  Same objections.

6            THE WITNESS:  I can't give you a

7 number because it depends on the facilities he

8 would have had to be made available to do it.

9      Q.    Sir, would you agree with me that

10 PCBs that are contained in some matrix such as

11 caulk or paint will not -- will more slowly

12 volatilize than PCBs that are existing in pure

13 form?

14      A.    Yes.

15      Q.    When was the first time somebody

16 tested a caulk containing PCBs to determine

17 whether PCBs volatilized?

18            MR. LAND:  Objection, calls for

19 speculation, lacks foundation.

20            THE WITNESS:  Well, in terms of the

21 literature from my look at it, it was in the

22 early 2000s.

23      Q.    Early 2000s?  And who did that?

24      A.    Could have been earlier, but I saw

25 some papers.
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2 scientific literature that measured PCB levels

3 in PCB plants, aren't you?

4      A.    Yes.

5      Q.    And those levels were very high,

6 weren't they?

7      A.    Yes.

8      Q.    Do you know of any building, such as

9 a schoolroom, any building that has ever had

10 PCBs measured at levels found in PCB plants?

11      A.    I have not seen any, no.

12      Q.    Are you aware of any scientific

13 literature that purports to demonstrate adverse

14 health effects from PCBs volatilizing from

15 building products containing PCBs?

16            MR. LAND:  Misleading.

17            THE WITNESS:  Not scientific

18 literature.

19            But it was an issue with Monsanto in

20 the mid-1950s because paints they were using

21 exceeded the hygiene limits, and they had to

22 decide basically to discontinue for public use

23 those paints.

24      Q.    That wasn't my question.

25            Are you aware of any scientific
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2 and secondly, the vapor pressure.

3      Q.    Are there any other factors that a

4 formulator would evaluate in its selection of a

5 plasticizer other than vapor pressure and

6 compatibility?

7      A.    Cost.

8      Q.    Anything else?

9      A.    Whether it was harmful for its

10 workers.

11      Q.    Toxicity?

12      A.    Yeah.

13      Q.    Anything else?

14      A.    I think those are the major factors.

15      Q.    Now, the volatility of the

16 plasticizer would be important for what reason?

17      A.    Longevity of the plasticizer.

18      Q.    The durability of the product, you

19 mean?

20      A.    Yes.  It's -- yeah.

21      Q.    If the plasticizer were to

22 volatilize, the product may lose its

23 functionality.  Correct?

24      A.    If too much of it did, yes.

25      Q.    Yeah.  Was there anything about
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2 PCBs' volatility that was, or would have been,

3 attractive to a formulator?

4      A.    Yes, a very low or insignificant

5 volatility.

6      Q.    And why would that have been

7 important?

8      A.    Because in general the less that

9 escapes, the longer the life.

10      Q.    In your report, in the body of your

11 report and then in a completely different

12 appendix, C, I think it was, you go on at some

13 length about some discrepancy in

14 calculations -- extrapolations of Aroclor 1254

15 vapor pressure as between a single study done

16 by SRI and other published data.  Correct?

17      A.    Yes.

18      Q.    And are you aware of any caulk or

19 paint manufacturer who selected PCBs as a

20 plasticizer for its products -- let me start

21 again.

22            Are you aware of any caulk or paint

23 manufacturer who would not have chosen to use

24 Aroclor 1254 if they were apprised of SRI's

25 extrapolation as opposed to the data in
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2 Monsanto's technical bulletins?

3            MR. LAND:  Objection, lacks

4 foundation, calls for speculation, incomplete

5 hypothetical and misleading.

6            THE WITNESS:  Well, we have a

7 section on that in terms when these

8 manufacturers were dealing with double-paned

9 windows, and they were getting fogging and

10 other problems associated with it and seeing

11 that it had a significant vapor pressure that

12 surprised them.

13      Q.    Sir, are you aware of any

14 manufacturer in the 1950s who would have not

15 used Aroclor 1254 as a plasticizer had they

16 been made aware of SRI's extrapolation as

17 opposed to the data presented in Monsanto's

18 technical bulletins?

19            MR. LAND:  Same objections and asked

20 and answered.

21            THE WITNESS:  I think that's an

22 unanswerable question; that certainly the fact

23 that they had the wrong number and it was off

24 by an order of magnitude may have.  It's --

25      Q.    You just don't know, do you?
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2            MR. LAND:  Objection, misleading.

3            THE WITNESS:  Well, since vapor

4 pressure was important and Monsanto had a table

5 and a chart and basically inaccurately used the

6 incorrect vapor pressure for 1254, which was

7 the major product, PCB product, that went into

8 plasticizers, that that may have had an

9 influence.

10      Q.    You just don't know though, do you?

11            MR. LAND:  Misleading.

12            THE WITNESS:  Well, we can't

13 reconstruct what was in the minds of

14 plasticizer purchasers back in 1950s.

15      Q.    How about 1960s?  Same answer?

16      A.    1960?

17      Q.    60s.

18            Same answer?

19            MR. LAND:  Same objection.

20            THE WITNESS:  Well, I told you in

21 the 1960s there -- in '67/'68, there was a

22 concern for the high vapor pressure of PCBs,

23 and companies were asking for alternatives to

24 1254.

25            You want me to locate that in the
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2 pressure of substances?

3            MR. LAND:  Objection,

4 mischaracterization of prior testimony and

5 misleading.

6            THE WITNESS:  Not that I can recall

7 at this time.

8            MR. LAND:  It's been about an hour.

9            Is this a good time for a break,

10 final break?

11            MR. GOUTMAN:  Sure.

12            THE VIDEOGRAPHER:  Time is 4:44.

13 We're off the record.

14            (Recess was taken from 4:44 p.m. to

15 4:55 p.m.)

16            THE VIDEOGRAPHER:  Time is 4:55.

17 We're on the record.

18 BY MR. GOUTMAN:

19      Q.    Doctor, it has been common knowledge

20 in science and industry for most of the 20th

21 century, correct, that plasticizers used in

22 plastics will volatilize?  Correct?

23      A.    To some degree they all do, yes.

24      Q.    And certainly the PRCs and Thiokols

25 of the world were aware of that.  Correct?
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2            MR. LAND:  Objection, speculation.

3            THE WITNESS:  I assume that they

4 were.

5      Q.    In 1969, Monsanto convened an ad hoc

6 committee, correct, on Aroclor?

7      A.    Yes, they did.

8      Q.    And this followed the publication by

9 a scientist by the name of Riseborough in late

10 1968 raising the question of whether PCBs were

11 hurting wildlife.  Correct?

12      A.    Yes.

13      Q.    And you were not aware of anything

14 published in the peer reviewed literature that

15 suggested that PCBs might be hurting wildlife

16 until Dr. Riseborough's publication.  Right?

17            MR. LAND:  Objection, misleading.

18            THE WITNESS:  Yes.

19      Q.    And Dr. Riseborough in particular

20 raised concerns about whether PCBs were hurting

21 peregrine falcons.  Right?

22      A.    Yes.

23      Q.    Am I not correct that subsequent

24 literature on that issue has attributed the

25 damage to peregrine falcons, eggshell thinning
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2 profitable -- that stopped selling a profitable

3 product because of its potential environmental

4 impact --

5            MR. LAND:  Objection, asked and

6 answered.

7      Q.    -- before 1970.  Correct?

8            MR. LAND:  And misleading.

9            THE WITNESS:  Well, I think the

10 radium business was terminated because of

11 environmental impact.

12      Q.    Anything else?

13      A.    Well, that's all I can think of

14 right now.

15      Q.    Going back to plasticizers -- I have

16 to find it here -- would you agree with me that

17 there are a number of factors that would affect

18 the volatilization of plasticizers from the

19 matrix that it's in?

20            MR. LAND:  Objection, vague,

21 ambiguous.

22            THE WITNESS:  Yes.

23      Q.    One of them would be what the matrix

24 is, that is, paint versus caulk.  Right?

25      A.    Yes.
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2      Q.    One of them would be the other

3 ingredients within the matrix.  Is that

4 correct?

5      A.    Yes.

6      Q.    One of them would be the thickness

7 of the product.  Right?

8      A.    Yes.

9      Q.    One of them would be the amount of

10 the plasticizer in the product?

11      A.    Yes.

12      Q.    One of them would be the air

13 temperature in which the product is sitting.

14 Correct?

15      A.    Yes.

16      Q.    One of them would be the surface

17 temperature on which the product is sitting?

18      A.    Yes.

19      Q.    One of them would be, in terms of

20 the extent of collection of the volatilized

21 molecules, the air exchanger ventilation?

22      A.    Yes.

23      Q.    Another factor would be the manner

24 in which the product is applied, that is to say

25 whether it's aerosolized or brushed on or shot
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2 through a caulk gun.  Right?

3      A.    It can be, yes.

4      Q.    One of them would be whether the

5 product has cured or dried.  Right?

6      A.    Yes.

7      Q.    Once it's cured or dried, one would

8 expect volatilization to decrease.  Correct?

9      A.    Well, depending --

10            MR. LAND:  Objection, misleading.

11            THE WITNESS:  -- depending on how

12 much curing occurred or drying, yes.

13            But that's not the -- the purpose of

14 a plasticizer is to have a consistency such

15 that it's -- it doesn't dry much over time.

16      Q.    I'm sorry?  What did you say?

17      A.    A value of a good plasticizer is it

18 doesn't dry much over time because it's got to

19 maintain its elasticity.

20      Q.    It has to stay put basically?

21      A.    Well, it -- not just stay put, which

22 is true.  But in the expansion and contraction

23 of the joints, it has to be able to maintain

24 its integrity.

25      Q.    Monsanto -- well, I think we've
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2 you're not aware of any scientific studies that

3 have demonstrated or purported to demonstrate

4 that PCBs in building air cause adverse human

5 health effects.  Right?

6            MR. LAND:  Objection, asked and

7 answered, misleading.

8            THE WITNESS:  Well, I previously

9 answered that EPA has set guidelines based on

10 scientific work.  And that's an area that Olson

11 is expert in.

12      Q.    Could you answer my question?

13            You can't name for me any scientific

14 studies in the peer reviewed literature that

15 purport to demonstrate that PCBs in ambient air

16 cause human health problems?

17      A.    That wasn't --

18            MR. LAND:  Objection, asked and

19 answered.

20            THE WITNESS:  That wasn't the area

21 that I was to opine on.  So no.

22      Q.    I'd like to go back to some of the

23 alternative plasticizers that you mentioned.

24            Have you evaluated those

25 plasticizers in terms of -- I think we've
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2 Thermal stability was not an important factor

3 in caulk, and so I don't think that's a

4 question that was, you know, important in that

5 respect.

6      Q.    Am I correct, sir, that there were

7 in fact numerous other factors that formulators

8 would consider other than the ones that you

9 mentioned?

10            Specifically, would they consider

11 ease of coding and whether it would promote

12 ease of coding?

13      A.    Sure.

14      Q.    Would they consider its drying

15 characteristics?

16      A.    That would be another consideration,

17 yes.

18      Q.    Would they consider whether it

19 increased adhesion?

20      A.    Yes.

21      Q.    Would they consider whether it

22 protected against corrosion?

23      A.    If that was the application that

24 involved corrosive materials, yes.

25      Q.    Would they also consider, depending
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2 upon whether it was an electrical application

3 and whether -- its electrical insulation

4 characteristics?

5      A.    Certainly.

6      Q.    Would they consider resistance to

7 heat and flame?

8      A.    Heat and what?

9      Q.    Flame.

10      A.    Flame.  Resistance to heat and

11 flame.

12            Well, in those circumstances where

13 that's important, they would.

14      Q.    Certainly in industrial settings it

15 may well be important.  Correct?

16      A.    Well, it depends on the industrial

17 settings.  But if there was a risk, certainly

18 they would consider it.

19      Q.    Would they consider resistance to

20 chemicals?

21            MR. LAND:  Objection, vague.

22            THE WITNESS:  Again, depends on the

23 situation, whether there's the kind of

24 chemicals that would affect caulk.

25      Q.    Would they consider resistance to
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2 water, depending upon whether the application

3 involved exposure to moisture?

4      A.    Certainly.

5      Q.    Would they consider resistance to

6 sunlight?

7      A.    Yes, for sure.

8      Q.    Would they consider resistance to

9 mold?

10      A.    Yes.

11      Q.    Would they consider resistance to

12 mildew?

13      A.    If that's the application, yes.

14      Q.    Would they consider resistance to

15 fungus?

16      A.    If that's the application, yes.

17      Q.    Would you agree with me that the

18 selection of plasticizers can be an enormously

19 complex wing of all of these various factors?

20            MR. LAND:  Objection, vague,

21 ambiguous, misleading.

22      Q.    Again, depending upon the

23 application.

24      A.    Depending on the application and the

25 market, it can be complex or simple.
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lvolnsanto 

1t to Company 
S00 H L.ndcc.çA Eeulava.d 
St. Lou s. la.s seuti 51tati 
Phone: (31d) 594-10OO 

/770 
(1z6 z l70 Mv/u.uG) 

Dear Customer: 

Recently several newspaper and mazazine articles have 
been published indicatirz that ?olychlor2nated Biphenyls. 
( ?CBs) have been discovered at some points in some marine, 
aquatic and wildlife environments. The quantities 
detected are said to be in the parts per million and 
parts per billion categories. 

It is claimed that the PCBs found stron:ly resemble 
chlorinated biphenyls containinz 54, and 6:% chlorine 
by weight. ?roducts .:hit:' __ e sold by %onsanto under 
the tradenares of Aroclor 1254 and 1260 contjin 
chlorinated biphenyls. 

As your supplier of Aroclor ®1254 and 1250, we wish to 
alert you to the potential pro5lem of environmental 
contamination is referred to In the newspaper and magazine 
articles. 

We would like to point out the following additional facts. 

1. Certain Ipnsantb products ::z =ch are sold under the 
Aroclor trade ark, ^a- 1y ;roclor a 5050, 5442 
and 5460, are not polychlorinated biphcnyls. 

2. PCBs with a chlorine contF :nt of less than 514% have 
not been found in the i.:-.vf.ronmcht and appear to 
presane-no potential proolem to the ervironment. 

26 

EXHIBI 

WIT: 

DATE: 

C. Campbell, RPR CRR CSR #13921 
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We feel that all possible care should be taken in the 
application, moccasins and effluent disposal of these 
products to-prevent tr.em becoming environmental 
contaminants. Of interest to you may be an article 
in Che-i.ca)_ week, October 29, 1969 regarding water 
pollu; on : :...nza ds set by each state ln the Union._____ 
It is attached. jn.s ar`..c1e reflects the view that good manufacturing practice in the-future may require 
that no products used by any company be lost or 
discharged in such a manneras to ultimately be found 
in waterways. 

Very truly yours 

W. E. Schalk 
Directo: of Sales 
Plasticizers 

ek 
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Environment 
The huge water requirements of the chemical industry- 

now the nation's third largest user -make water quality and 
avaiiabiiity increasingly important factors for site selectors. 
Legislation enacted in recent years has forced planners to pay 
close attention to pollution control standards. 

All 50 states have had their water quality standards ap- 
proved entirely or in part by the Federal Water Pollution 
Control Administration ( FWPCA). Recently a stale -by -state 
summary of key standards was put together for the first time. 
Surprisingly, it was not the FWPCA that did the job. Instead 
it was handled by an American Public Health Assn. (APHA) 
subcommittee headed by TVA Health Director F. E. Gartrell, 
assisted by the APHA Engineering and Sanitation Section. A 
portion of the study, covering standards for surface industrial 
water. is summarized in the tables starting on p. 80. 

Contrary to widely held opinions, there is considerable 
variation in state standards. Take the dissolved oxygen (DO) 
standard, for example. Minimum allowable DO (as milli- 
grams per liter or percent saturation) is the single most impor- 
tant standard to chemical site evaluators. As a rough rule of 
thumb. a 2- mg. /I. standard is considered to be one industry 
can live with comfortably, while a 6.0 mg. /I. value is pegged 
"extremely tough." 

California. Wyoming and Washington have set the stan- 
dard at 6 mg. /l. or higher. But a few states such as Con- 
necticut, Maine, Illinois, Indiana, Massachusetts. Virginia and 
Wisconsin require 2 mg. /I, or lower. 

Other standards -notably turbidity. taste, odor, color and 
solids -may also be important, depending upon the nature of 
the chemical plant's waste effluents. These standards also ex- 
hibit state -by -state differences. Moreover, they are generally 
less specific than the straight numerical DO standards. 

Although chemical plant site experts see little point in 
"running from tough standards," the criteria do make a 
difference: Plans for two nonferrous metals plants in Puerto 
Rico arc now on the shelf, because of standards that call for a 
4.5 mg. /I. DO, no wastes that interfere with the esthetics of 
the waters and other specifications. 

No compilation of ground water standards has yet been 
published. Ground water standards may prove important in 
the future as companies are forced to use costly deep -well dis- 
posal for wastes. Availability of ocean waste disposal services 
is also looming more important. 

Waste Costa: The price tag for pollution control is high. A 
recent FWPCA study on the organic chemicals industry esti- 
mated that water waste -treatment facilities can increase in- 
stalled capital equipment costs 40% or more. Between '69 -'73, 
the organic chemical industry would have to shell out $ 182.5 
million to remove 1D% of its biological and chemical oxygen 
demand waste and 65% of its suspended solids. Removal lev- 
els of 83%. 13% and 71%, respectively, for biologic oxygen de- 
mand, chemical oxygen demand and suspended solids would 
require 5242.6 million, while 98%, 30% and 89%, respectively, 
would up the ante to 5608 million. 

Cleaner Air. Establishment of air quality standards is not 
nearly as far advanced as are water standards. The National 
Ait Pollution Control Administration (NAPCA) is still desig- 
nating regional air control regions. At last count, i6 regions 
had been formally designated and another 41 had been pro- 
posed. NAPCA has issued air quality criteria and control 
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technology data for sulfur oxides and particulate matter. will 
follow with similar studies for other pollutants. 

Once criteria and control data have been issued for a nr,ltn 
tant and control regions have been designates a o. -nr 
process involving standards, hearings and implcmctt......... 
and enforcement plans will be initiated that can take over a 
year to produce standards. 

So far, no firm sulfur oxide or particulate standards have 
emerged. But NAPCA's criteria for setting the standards sug- 
gest they'll be tough. The oxide criteria report. for example, 
emphasizes that there are deleterious effects to man at con- 
centrations as low as 0.04 ppm. 

NAPCA's control data reports present detailed appraisals 
of various methods and equipment, along with estimated 
costs_ As in the case of water. the costs will be high, although 
some pollutants -mainly sulfur dioxide -will have recover), 
values_ NAPCA is sponsoring a number of research projects 
to improve technology. Pollution control is being spurred by 
financial assistance programs (mandated by state law) now 
operative in the following 28 states: 

Arizona, Arkansas, California, Connecticut. Florida. 
Georgia- Idaho. Illinois. Indiana. Maine. Massachusetts. 
Michigan, Missouri, New Hampshire, New Jersey, New York, 
North Carolina. Ohio. Oklahoma, Oregon, Rhode Island, 
South Carolina, Tennessee, Vermont, Virginia, Washington. 
Wisconsin and West Virginia. 

In addition, Pennsylvania offers financial aid sanctioned by 
administrative regulation. Several states, including Utah and 
Maryland have legislative studies under way. 

The incentives take a variety of forms. Most common arc 
exemption from personal property taxes (e.g., Arkansas). fast 
depreciation (Arizona), exemption from ad valorem equip- 
ment and structures taxes (Connecticut), exemption from lo- 
cal taxes for stated period of tirne (New Hampshire). 
operating loss deductions (New York): credit against state in- 
come tax (Oregon). 

Quantity: The large chemical complexes now in vogue 
make water -and lots of it -a major site criterion. The cooler 
the water is, the better, for it can reduce the investment in 
heat -exchange equipment. Occasionally, plants can manage 
on ground water. but usually surface water is required_ That 
means location on or near the big, drought -resistant rivers. 
There are less than 200 rivers in the U. S. with minimum 
flows over 50 cu. ft, per second (CW Orr. 5, b8, pp. 94 -95). 
For companies whose plant needs at least 100 cu. ft /second. 
the list numbers only 150 (excluding Alaska). Sea water is 
generally avoided because of high equipment corrosion costs. 

Piping water in is expensive. Duval, now opening a 1.5 mil- 
lion tons /year sulfur nine in the arid Northwest area, was 
forced to install a 36 -in., 38 -mile -long water line and a 40- 
million -gal. reservoir. Cost of the water supply system hasn't 
been disclosed, but it is estimated that the tab was at least sev- 
eral million dollars. 

The adequacy of domestic water resources in the year 2000 
has recently been evaluated by the Geological Survey. Na- 
tionally, projected demand will be 173% of potentially as- 
sured supply. Only in three regions. New England. Ohio. and 
the South Atlantic Eastern Gulf, will future water require- 
ments be easily met. Economic growth may be handicapped 
in nine regions: Eastern Great Lakes, Lower Mississippi, Up- 
per Missouri- Hudson Bay. Lower Missouri. Western Gulf - 
Rio Grande. Pecos, Colorado. Great Basin. and Central and 
South Pacific. 

79 
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For the first time, a summary of water quality standards set by ail 50 states. 
fAIpoivE411 

pHAflowabM T*mperatura('FjaflolrabM eltypa '- 

abT.ecnaa 
a#6 

r(- 
a1 1w lrty 

/tansy Deviation MIM 
Ala baRta 6.04.5 

Alaska 7.04.0 

1.0 

0.6 

90' 
93' 

tntsr) 

4 hrs.) 
soy I 

70' 

Otltar Raqulrsnterrls 

10% 

10' 

2.0 at 5h ft or Radioactivity, Color, Tub and Odor, Tonic Substance= Onty In 

thandl0 tlti 
amounts that mend not render orators unsutubts for Industrial. tit ID cooling and process-water supply purposes. Solid= Tree from 
waste materials that taus* unaided y or putrescent conditions 
or Interfere directly or Indirectly with Industrial teen. 

- 6.0 tbdioacttvtty: Not to rscwd limit, of PHS Drinking Wirt= 
Standards. Turbidity: No Imposed valves that wood 'Morten 
with aatabllah.d India of treatment. Cote=. Trio color less than 
50 color units. Taste and Osten Shall not unnasooabiy impair 
asthetic considerations. Solid= No dissolved solids above na- 
tural conditions causing corrosion or scaling pobMms. No 
risible yvldsaco of oilier Boating solids or sludge deposits. No 
Imposed sediment toads that woud Interfere with established 
tres=rn*nt levels.' Torte Substances: Chemical constituents 
should be below concentrations found to be of public health 
signHlcance. 

Arfzor. 6.5-E.6 0.5 93' 5 Radlaacdrlty: Not to exceed J/30 of tit* 14PC. solid, given for continuous occupational.,posur In Haft Handbook 69. Turbtdit: 
50 JCU (str, mak 25 JCU Oakes). toter. Fro* from wute mate- 
rials in amounts sufficient to Orono* existing color enough to Interfere with industrlst us* or to asst. a nuis.nc.. Taste ale 
Odor. Free from wastes In *mounts auslialsnt to produce enough tams and odor to create a noisanc. or Interf.re with Industrial 
IMO. Solids: Free Porn west's that would be unsightly, pulrascen4 
odoroun or In amounts that would Interfere with Industrial us.. 
Toxic Substances. Free from warts* toxic to human. animal. 
plant or aquatic Ilia Of In amounts that would !odder* with 
Industrial use. 

Arkansas 6.0 -9.0 (1.0 95' 5' 4.0 (evMBs R.dto.cvvtay *Rules and Regulations for the Control of Ionising 
hm.) far 1°17 t) s dation.' ltrbarns Board d Health, sppty. Turbidity: Ho dls- 

tinctly dNIbts morasses due to wastes. Color: Shall not be In 
crossed to th. aidant that it Intarf.res with Industrial nsa, 
purent or tutu». Tut. and Odor: Must not cause oAeniIn 
odors or otterwts* Interfere with Industrial usa. Solids: No dis- 
tinctly visible p.nl,teret solids, bottom deposits or sludge 
books due to wester Todo Substances: Nutt not be present In 
amounts toxic to human, eretmst, plant or aquatic lite. 

California 6.5 -E.6 - 71.6(fr.sh Nano that 6.0 
7.0 -E.6 water) would cause Coastal watet: 
(Coastal ecological 5.0 (unlut 
waten) change or naturally 

1Ìf' (cost NI 
lower) 

waters). 

RadlomctMty: Shag not exceed 1/10 of the MPC. valuos glen 
for continuous occupations' exposure In NBS Handbook 69. 
Turbidity: Frs. from watt*, that could alter water.. ndsung 
turbidity. Color: Fres from substances attributable to warts* 
that produce d.trinar.tal color. Taste and Odor: No substances 
that impart foreign tarts or odor. solids: DlssoIv.d solid. In 
Vieth water must not axcesd 300 mg. /1. et any time; annual 
trrean: 175 mg. /1. Sauteed. solids must not b. ahirt to chine. 
nature of stresm bottom or harm aquatic environment Tonic 
Substance= At all does Ire. from concantrstlon harmful to 
humans, agwtic life or wild or domestic animals. 

C0101111do 6.0 -9.0 - 93 - 3.0 Radioactivity: Not to exceed 1/30 of the 16Ehr_w.ek vsluss In 
NBS Handbook 69- Turbidity: Must not Interfere with estab- 
lished tewb of Postmen!. Colors Wastes present must not 
cause appreciable change In color or Interfere with Industrial 
use. Teat and Odors Fro. from wentas that owe odor or ap- 
preciable chenps In dots. Solids: Free from west's that are 
unsightly, putt.aeant or odorous or would Interfere with uu. 
Topic Substances/ Free from wastes In conc.ntradona or corn 
binstions sufficient to harm human or 'nimbi 11f. 

Con ascHeut 6.0 -9.0 - - None unties 2.0 Radioactivity: Limits to be approved by appropriate, stars 
N doe. not *gamey. Turbidity, Odor, Taste sod Odor: Non. In such quanti- tate-tied ro 11.4 that would krepalr industrial us.. Solids: Limited to ma Commanded 

for in. amounts that may result from discharge of approprishly limits 
u.frW use treated wastes. Toxic Substance= Free lrohn chemical corestitu- 

arts In Concentration, or combinations harmful to human. 
animal or aquatic Ina. 

Delaware 6.ß.a.5 - - 5' 50% or 4.0 Radioacthity: Alpha .ninon IlmIt.d to 3 pc /1.: beta emitters. 
to 1,000 pc /1. Color, Tarts and Odori None In conc.ntr.tiesa 
that taus* color, taster or odor. Sands; Fro. from unsightly and 
matodorous nuisancrs due to floating solide or sludge de- 
posits. Tools Substances: Nona In concentrations harmful (synsr. 
gletinlly or otherwise) to humans, 11th. sMfUMh, wildlife or 
aquatic Hfa. 

Fi.Nda 6.0 -1.6 1.0 - - 4.0 Radtetiorr Gross bite -1400 pc/1. (In absolves of 5-90 and 
alpha .millers). Tnrblftly: 50 JCU. Colon Must not rends, wit c 
unlit for industrial-coding or proeess.w.ter supply purpoa.m 
Tsais: Must not toads water unfit for industrial us= phenols 
0.001 maximum. solid= Dissolved solids must not *sewed 1.000 
mg. /L: monthly svrraae: 500 mg. /1. Must be free from Sorting 
wastes that ere unsightly or deletarlous or other waster that 
ssttI to form putrescent or obl.ctlonabls sludge deposits - 
Toxic Substances: Fr,* from wastes harmful to human, animal 
or aquatic Ill.. Cu. 03 mg. /1.; 2n, 1.0; Cr. 0.05; Pb, 0.05; F., 0.3; 
As. 0.05: F. 10.0: Ca, nee* detectable. 
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DIssotred 
pH Allowable Temperature(aF)alloweble oxygen 

Increase (minteIum Range Deviation Maximum above amblent mg. /1. a %) 
Other Requirements 

Georgia 6.0 -8.5 - 93.2' 10'(above 2.5 Rorsoacthr y: Must conform to state statutes. Turbidity Color, intake) 3.0 (deify aver- Taste and Odor. Free from wastes that cause objectionable con. age) lotions or interfere with industrial use. Solids. Free from wastes 
that are unsightly, putrescent or otherwise objectionable or 
would Interfere with Industrial use. Toxic Substances: No 
wastes in concentrations that would prevent fish survival or mortars, with Industrial U.S. 

Hawaii 6.5 -8.5 - - 4.5 Radioactivity: Not to exceed 1/30 of the vetoes given by NBS 
Handbook 69. Turbidity: Free from soft particles from erosion 
causad by land development or agricultural use. Taste and Odor: 
Wastes, after dilution and mixture, must not Interfere with in- 
dustrial use. Toxic Substances: Frail from substance° In con- 
centrations harmful to human, animal. or marina- life or that 
make waters unsuttabie for industrial use. 

Idaho 6.5-9.0 0.5 - 2 only If 75% (at sea- Radioactivity: Not to exceed limit* of 62 PHS Drinking Water water 68' or sorrel low) Standards. Turbidity: No objectionable turbidity that can be less traced to a point source. Solids: No floating or submerged mat- 
ter; no sludge deposits that could adversely affect industrial 
use. bait Substance*: NO wastes of other than natural origin 
in concentrations of public health signifcance or that could 
adversely effect industrial use. 

Illinois 5.0-9.0 - 95' - 2.0 Color, Taste end Odor: Free from wastes that produce color. 3.0 (tor 16 hrs. odor or taste in ouch degree as to create a nuisance. Solids: in any 24hr. Free from floating wastes that settle and form unsightly, dale - period 
tarions or putrescent deposits. Toxic Substance*: Free from 
wastes in concentrations or combinations harmful to human. 
animal, plant or aquatic fife. 

tndlena 5.0 -9.0 - 95' - 1.0 Color. Taste sad Odor; Free from wastes that Produce color, 2.0 (deny taste or odor in such a degree as to create a nuisance. Solids: average) Dissolved solids must not exceed 1,000 mg -/1.; monthly aver- 
age. 750 mg. /1. Must ba free from unsightly. putrescent, dele- 
terious or otherwise objectionable wastes. Toxic Substances: 
Free from wastes in concentrations or combinations harmful to 
human, animal, plant or aquatic fife. 

Iowa - - - - - Color. Tnte and Odor. Free from wastes that produce color, 
taste or odor in such a degree as to be detrimental to Industrial 
use. Solids: Free from floating wastes in amounts that would be 
unsightly or deleterious or other wastes that settle to form 
putrescent or objectionable sludge deposits. Toxic Substances: 
No wastes in concentrations or combinations detrimental to 
human. animal or aquatic life or to Industrial use. 

Kansas 6.5 -9.0 - 90'. - 4.l ° Turbidity: No increase that causes substantial visible contrast with natural appearance or that is detrimental to industrial use. 
Color Discharges of color -producing substances limited to con - 
cantrabons not detrimental to industrel use. Taste and Odors. 
Concentrations limited to those that would not result in notice. 
able offensive odors or otherwise interfere with industrial use. 
Solids: Free from floating debris or material in amounts that 
would be unsightly or detrimental to industrial use. Toxic Sub - 
stances: Pollutionel substances must be maintained below con- 
centrations detrimental for industrial use. 

Kentucky 5.0 -9.0 - 95' / - Color, Taste and Odor: Wastes must not create a aulsance. 
73' (Dec. - Solids: Dissolved solids must not exceed 1.000 mg -/l.; monthly 
Feb.) average: 750 mg./1. No floating wastes in unsightly or dele- 

terious amounts; no other wastes that settle to form putrescent 
or objectionable sludges. Toxic Subatancec No wastes in con - 
centrations or combinations harmful to human, animal, plant 
or aquatic Ilia 

Radioactivity: Specific limits set for all radioactive isotopes re- 
leased as waste, Solidar None that would produca floating 
masses. sludge banks or beds on bottom, etcher organic or In- 
organic. Took Substances: No wastes in concentrations or com- 
binations harmful to animal or plant Inc. 

Maine 6.0 -9.0 0.5'. 90'i - 2.00 Radioed:10hr. Not to exceed '62 PHS Drinking Water Standards. 
Turbidity, Color, Testa and Odor: Free from wastes that Impart 
turbidity, color, taste or odor or Impair Industrial use. Solidi: 
Free from sludge deposits, solid refuse and floating solids. 
Toxic Substances: No chemical constituents from waste sources 
harmful to humans or that adversely affect Industrial use. 

Maryland 5.0 -9.0 - 100' - 4.0 (unless Color, Taste and Odor, Free from waste materials that change 
(unless naturally existing calor or produce taste and odor to arch a degree as to natural) lower) create a nuisance or interfere with Industrial use. Solids; Free 

from wastes that float. settle to form deposits. create a nuisance 
or Interfere with Industrial use and are unsightly, putrescent or 
odorous. Toile Subattrncss: Free from toxic wastes that Interfere 
whh industrial use or that pre harmful to human. planL animal 
or aquatic life. 

MassaChttt/tts 6.0 -9.0 - 90' - 2.0 RedioaCOMty: Nona in concentrations harmful to human, animal 
or aquatic lie. Turbidity. Doter. Taste end Odor. None In core 
centrations that would Impair industrial use. Solids: Nona al- 
towed accept that which may result from the dlscherge tram 
wastetreatment facilities providing appropriate treatment. Toxic 
Substances: None In concentrations or combinations harmful 
to human, animal or aquatic Ilk. 

Louisiana 6.0-9.0 -- 96.8' 

2' hr 
I 0'/day 

50% 
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Water quality standards 
Dissolved 

pH Allowable Temperature (F) allowable oxygen 
Increase (minimum 

Range Deviation Maximum above embhant reg./1. or %) 
Other Requirements 

Michigan 6.5 -8.8 0.5 Enough to pro. Radtoactivny: Standards to be established when Information vent nuisance Is available on detetarious effects. Turbidity. Color. No objec- 

Minnesota 6.0.9.0 

Mississippi 6.0 -8.5 

Missouri 5.5 -9.0 

- 

1.0 

- 

86' 

93° 

90' 

- 

10' 

9°(everago of 
cross Section) 

- 

3.0 

4,0* 

Montana 6.5 -9.5 0.5 

Nebraska 6.5-9.0 1.O 

No odvorse 
change 

90' 
Oct.) 

May. 

10' Nov.- 
Apr. 
Rate: 2 ° /hr. 

tionable unnatural turbidity or color in quantities sufficient to 
Interfere with industrial uso. Taste and Orion Below Jerson that 
are or may become Injurious to industrial use. Solids: Dissolved 
solids must not exceed 750 mg./I.; monthly average: 500 mg. /1. 
No floating solids or objectionable deposit. In quenUtlas that 
would Interfere with industrial use. Tonic Substances: Limited 
to concentrations less then those that are or may become 
Injurious to this use. 

Colar, Tasta and Odor, Solids: Free from wastes that cause 
nuisance conditions. such as material discoloration. obnoxious 
odors, atgnlfkent floating solids, excessive suspended solidi 
or sludge deposita. 

Color, Taste and Odor. Free from wastes that produce color or 
odor in such degree as to create a nuisance. Sonde: Dissolved 
solids must net encoed 1,500 mg. /1.; monthly average 750 
mg. /1. Must bo free from floating wastes that settle to form 
unsightly. deleterious, objectionable or putrescent tleposits 
Torte Substance= No wastes in concentrations or combinations harmful to human. animal or equatt: life. 

Radioactivity: Gross bete: 1,000 pc /1. (In absence of Sr-90 and 
alpha emitters). Sr- 90: 10 pc /1. Dissolved Rs-226: 3 pc /1. Colo 
Wastes must not cause substantial visible contrast with natural 
appearance of stream or Interfere with industrial use. Taste and 
Odor. Limited to concentrations that would not result in notice - 
abie offensive odors or ottrerw)ce interiors with industrial use. 
Solider No noticeable organic or inorganic deposits or floating 
materials In unsightly or detetarious amounts. Toxic Substances; 
Concentrations not detrimental to Industrial use or toxic to 
humans, fish, wildlife. F:1.2. 

Radioactivity: Not to exceed '62 PHS Drinking Water Standerde. 
Turbidity: Must not Interfere with established levels of treat. 
mont. Color, Testa and Odon Water shell be maintained In con. 
ditien not offensive to sense of sight or smell. Solids: No float. 
log solids and sludge deposits In amounts deleterious to Indus- 
trial use: no sediments or settleable solids that affect troatmant 
Invite. Toxic Substanc.st Amounts present most not adversty 
affect Industrai use. 

5.0 Radioactivity: Must conform with Radiologlcet Health Regula- 
tions (1st ad.), Slate of Nebraska. '66. 7orbidlfy: No more than 
10% increase above normal level. Color: No evidence of matter 
that creates nuisance conditions. Taste and Odor: Less than 
amounts that would degrade water quality for Industrial use; 
phenol: 0.001 mg. /1. Solids. Dissolved solids must not exceed 
1,500 mg. /1. No more than 20% increase (limit tOO m0. /1.) 
from any point source. No waste solids that permit deposit- 
don or ore deleterious to industrial use. Toile Substance,: None 
In concentrations or combinations that would render water un- 
suitable for Industrial use. 

Nevada 6.5 -0.5 - 77.D' - 5.0 Radioactivity: Limned to 1/10 of the 169 -hr: wank values in NBS Annuel (summer) 6.0 (average, Handbook 69. Turtddtty, Coto... Tasty and Odor. Free Isam median: 57.2' June -Sap wastes In amounts sufficient to change etistinu turbidity or 7.4 -8.3 (winter) color enough to Create a nuisance or interfere with Industrial 
use. or to produce taste or odor in the water. Solids: Free from 
floating or other wastes that settle to form sludge banks or 
deposits In amounts that would be unsightly or odorous or 
interfere with industrial use. Toelt Substances: Free from wastes 
in concentrations or combinations toxic to human, animal, plant 
or aquatic life or that interfere with Industrial use. 

New Beni pahlfe 6.0 -8.5 - 90'° No Increase 5.0 Turbidity, Color,. Testa and Odor. None In objectionable amounts. 
(unless that would Solids: No postina solids or sludgo deposits In ohjecllonabte 
natural) interfere with amounts. Toxic Substances: None in toxic concentrations or this use. combinations. 

New Jersey 6.5 -8.5 - 87' (unless 5° (up to 877 
(unless natural) 
natural) 

New Me1itC0 6.6-8.6 - 

4.0* Turbidity, Sonde: Nona noticeable In water or deposited along 
share. Color, Tilde and Odor. None that are offensive to humans 
or detrimental to aquatic blots. Toxic Substances: Nona that 
weufd affect humans or be detrimental to aquatic biota. 

Must not No oxygen 

maser water Would cause t 
unfit for this poI119.10n 
use 

Rdloactivltyl Not greater than 1/10 of the 48hr. value in NBS 
Handbook 69. Turbidity: Shall not cause substantial visible con- 
trast With natural appearance. Colon Should not create an 
esthetically Undesirable condition. Taste and Odor No odors, 
other than of natural origin, that are esthetically objectionable 
or obnoxious. Sonde: No objectionable floating solids or debris 
end sediment that significantly alter properties of bottom. Toxic 
Substance= No amounts basic to humans, plants. fish. anlmak. 

New York 6.0 -9.5 - 86° 5° (average 3.0 Color. No colored wasus that alone or In combinations meta 
7 days) water unsuitable for Industrial usa. Solida No floating or sent.. 
Rote: able solids or sludge deposits that are readily visIblo and ab 2' /hr. iributable to wastes. Toste Substances: None alone or In corer 9'/24 hrs. 

binations that would Impair Industrial ute. 
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Water quality standards 
Dissolved 

pH Allowable Temperature ('F) allowable oxygen 
Increase (minimum)) Rang. t..viation Maxfnum aboveambient mg. /L or %) 

Other Requirements 

North Carolina Normal - 
Tor area, 
usual 

as low as 
4.3 In 
swamps 

95° 7' 3.0 Color. Must not render water unfit Tor Industrial cooling- Salida: Must not after dilution and mixture. make water unfit for Indus- trial cooling. Toxic Substances; Must not make water unfit for Industrial cooling. 

North Dakota 5.0 -9.0 0.5 93' 10' 3.0 
5.0 (for 16 
hrs. /day) 

Radioactivity: No discharge allowed unless materials ara readily soluble or dispersible and of quantities acceptable to slate health department. Color, Taste and Odor. No wastes that color water or result In objectionable odors to a degree that impairs Indus- trial use. Solids: No unsightly floating wastes that would ad- versely affect industrial use or wastes that settle to form pu- trescent or objectionable deposits. Toxic Substances: No con- 
centrations or combination; harmful to or life: 

.................. 

Ohio 5.0 -9.0 - 95 - 1.0 Color. Taste and Odor: Free from wastes that produce color or 
average') 

odor to a degree that creates a nuisance. Solids: Dissolved averagely solids must not exceed 1.000 mg -/1.; monthly average: 750 mg./I. Must be free trom floating or other wastes that seine to farm putrescent or oblectlonabla deposits or that are unsightly or deleterious. Toxic Substance= No wastes in concentrations or combinations harmful to human, animal or aquatic lea. 
Oklahorna 65-8.5 - 93° 5° 4.0 Radioactivity: Average concentration at points of controlled ralesse shall not exceed State Board of Health Radiation Pro- 

tection Regulations. Turbidity: None that causes visible contrast with natural condition. Color, None that is persistent In con - 
contrations detrimental to Industrial co.. Taste and Odor: No 
concentrations that would cause offensive odors in vicinity of 
water or otherwise Interfere with Industrial use. Solid= Frao 
from floating debris. bottom deposits or other materiels. Toxic 
Substance= None In quantities that make water took to human, 
animal. plant or aquatic life. 

Oregon 6.5 -9.0 - - 2 (only It 5.0 Radiation: Shall not pose external hazard. Turbidity: 5 ICU above 70° or natural Color, Tats and Odor: No objectionable discoloration Ins.) or conditions esthetically offensive to human senses of taste or 
smell. Sotids: No floating solids, organic or inorganic deposits 
injurious to Industry. Toxic Substages= No conditions Injurious 
to public health. 

Pennsylvania 6.0 -9,0 - 93° 2/hr. 4.0 Color, Test. and Odor No wastes that produce colors, taste 5,0 {daft/ or odors in amounts harmful to industrial use. Solids: Dissolved avezaQe solids must not exceed 750 mg. /1.: monthly average: 500 mg. /1. 
No floating wastes or substances that mitt!. to tom sludge In 
amounts harmful to industrial use. Took Subalone.= Nona In 
amounts harmful to industrial use 

Rhode Island 6.o -s.5 - - 4 3.0 Radioactivity, Toxic Substances: No concentrations or combine - 5.0 (16 hrs./ [ions harmful to human. animal or aquatic rife. Turbidity, Taal. 
day) and Odor None in concentrations that would impair industrial 

use. Seeds: No solid refuse, floating solids or sludge daposlts. 
South Carolina 6.0 -8.5 - 93.2° 10's 3.0e Turbidity. Color. Taste and Odor. Free from wastes that change 5.0 -8.5 2.5a (swamps) the existing turbidity or color or that produce taste or odor to (swamps) such a degree as to cause a nuisance or interfere with Industrial 

use. Solids: None from waste sources in amounts that are urt- 
SHOWY. putrescen% odorous or that cause a nuisance or Interfere 
with Industrial use. Toxic Substances: Fm Irons wastes harmful 
to human, animal, plant or aquatic Ufa or that Interfere directly 
or Indiraeily with industrial use. 

South Dakota 6.0 -9.5 1.0 - - - Radleaclllty: None permitted In water unless readily soluble 
or dispersicie and in quantities allowed by federal or state 
agencies. Color, Taste and Odor: No waste; that produce glatt 
Hal discoloration or undesirable, odors. Solids: Dlasolved solids 
must not exceed 2,000 mg./ 1. No wastes producing floating 
solids. sludge deposits or other offensive. effects. Toxic Sub- 
stances: Nona in concentrations toxic to human, animal or 
aquatic life. 

Tennessao 6.0 -9.0 1.0 24 93' 10° Enough to pre- Radioactivity: None that could adversely affect Industrial use. 
hrs.) Rate: vent ottenstue Turbidity. Color: None in amounts or concentrations that could 3 /hr, conditions not be reduced to acceptable levels by conventional treatment. 

Taste and Odor; None that would result in tatta or odor that 
would prevent use for industrtat processing. Solids: Dissolved 
solids must not exceed S00 mg./1. No distinctly visible solids, 
bottom deposits or sludge banks that could be detrimental to 
industrial use. Toxic Substances: None that producen toxic 
conditions that would adversely affect water for Industrial use. 

Tenas 5.0 -8.5 -- - 4.0 Radioactivity: Regulated by Texas Radiation Control Act and 
5,0 -9.0 Texas Regulations for Control of Radiation. Turbidity: No sub - 
(eoollnQ 

C sub- 
stantial Increase dua to wastes. Color. Hu substantlol visible 

we ter) contrast with natural appearancee of recalving waters after 
wastes receive best practical treatment- Taste and Odor: No 
concentrations that prodUca offensive odors. Solids: Dissolved 
solids must not exceed 1,000 mg. /1., unless water used only 
Tor cooling. Must bo essantlaly free from floating or settleable 
suspended solids that would adversely affect Industrial use. 
Took Substance= Shall not show scot. or duonic toxicity to 
humans, animals or aquatic life to such an extant as to inter- 
fare with Endusarlal use. 
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Water quality standards 
Dissolved 

pH Allowable Temperature(I)aftowable oxygen 
Increase (minimum Rani* Deviation Maximum sbows mblont res. /t. or %) 

Other Requirements 
Utah 6.5 -9.0 - - - Radioactivity: Shall not exceed 1 /30 of MPC. values for con - tinoous occupational exposure in NESS Handbook 69. Turbidity. Color. No wastes In amounts that would chants existing turbdity or color enough to crests public nulsanco or interline w,th industrial use- Taste and Odor. No wastes in amounts that would produce taste or odor. Solids: No floating wastes that are un- sightly or that interfere with industrial use; no wastes that settle to form unsightly or odorous sludge or bottom deposits. Toxic Substances: No wastes in concentrations or combinations loots to human, animal. plant or aquatic llfe or that would interfere with Industrial use. Vermont 6.0- 8.5.... - - 4' 3.0*. 

Rsdbaettvtey: To be approved by appropriate stele agency. 5.04 (16 Inc ./ 
Turbidity, Color. Taste and Oder: None in concentrations that daY) 
would impair industrial utw. Solids: No floating solids, shrdgs deposits or solid refuse, Took Substances: No chemical cou' stlluents in concentrations or combination harmful to human. animal or aquatic life. 

Virginia 5.0 -9.0 - 95** (unless No sudden 1.0* Color. Taal* and Odor: No wastes that change existing color (swamps naturally changes that 2.0. (daily or produce odor to such a degree as to create a nuisentr or es low as higher) could harm averagel inter-fate with industrial use. Solids: No floating wastes that ate 4.3) aquatic lice unsightly or crest* a nuisance or other wastes that settle to form unsightly, putrescent or odorous deposits. Toole Sub stances: No wastes in concentrations or combinations that would interiors directly or Indnectly with industrial use. Washington 6.5 -8.5 0.5 70' t e 110/ 6.5 or 70% Radioactivity Toxic Substances: Below concentrations Mat could (T -15)t adversely affect industrial vs,. Turbidity: Less than 10 JCU aver natural conditions. Color. Taste and Odor, Solids: Dissolved. suspended, floating or submerged matter shall not raduc esthetic values sa as to affect Industrial us-e. 

Color: None that is objectionable. Taste and Odor No objection- able odors in vicinity of the water. Sands: No distinctly visible floating, settleable or suspended solids of unreasonable kind or quantity. No objectionable bottom deposits or sludge banks. Toxic Substances. No concentrations of materials poisonous to human, animal or fish 111e. 

Weil Virginia Process - Cooling water: - 1.0 watts: 93` {tep 5° 2.0(cí t r 5.5 -9.0 Nov.) Rate: average)) Cooling 73` Dcc. 2` /hr. water: Apr. (Dee:. -Apr.) 5,0 -9.0 Process water 
must permit 
fish passage 

Wlsconsln 6.0 -9.0 0.5 89° - 1.0 
2.0 (daily 
average) 

Wyoming 6.5-8.5 - 
2' (for 
streams 
where temp. 
not over T0°) 

6.0 

Cater, Teat. and Oder: No materials producleg color taste or odor in amounts that would create e nuisance. Solids: OIs- solves solids must not eacad 1.000 mg. /1.: daily average: 7SO mg. /l. No noaitag or submerged debris or waste substances that would causo objectionable deposits in amount to create a nuisance. Toxic Substanc.. None in concentrations or com- binations Uric to humans or of public health sionificance. 
Radioactivity: Not to exceed 1/30 of NBS Handbook 69 values. Turbidity: No ',flora than I5 JCU above natural (when turbidity is I50 JCV or less); otherwise. no more than 10% above natural. Color: Essentially free of wastes that visibly alter natural cabr of water or npart color to vessels or structures. Tashi and Oder: Essentially .re from substances that would produce detectable odor at site of use. Solids: Essentially brae from floating or settle-atria solids that are unsightly or settle to form sludge, bank or bottom deposits. Toxic Substances: free from toxic substances in concentrations or combinations toxic to human. animal or aquatic life. 

Standard reserved from Federal Water Pollution Control Administration approval. f t -. total cumulative hoot addition allowed from unnatural waste sources. at any Point throughout the given stream reach. T - highest occurring temperature for a given period. in a specific stream reach. Abbreviations: PHS- Public Health Service: NOS-National Bureau of Standards: JCU -Jackson Candle Units: pc /1.- pkocuries per liter. Source: Water Quality Standards of the United States. Territories, and the District of Columbia. American Public Health Assn.. Subcom- mittee on Water Quality Control, and Engineering and Sanitation Section. Note: Specific limits for conforms, biologic oxygen demand. plant nutrients. oil. grease. scum. bottom deposit, pesticides. specific con- ductance. carbon chloroform eatraet, synthetic detergents not included. Some states set standards for each stream reach or river basin: in such Cases. table shows least stringent requbement. 

This reprint is an excerpt from the "Plant Sites. '69" report 
that appeared in the October 29, 1969 issue of CHEMICAL WEEK 

Copyright 1969 McGrrrn' -1171, hut. New York. N.Y. This article ray rot he reproduced without perrrrrtsiur- 
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IMM5d1111) 

sm.... Cumming Paton - General Offices 
MAR a 1970 

TO 

14..t0 RC V 11.11s 

March 2, 1970 

CUSTOMER NOTIFICATION LETTER 
ON PCBs 

. C. Park 

. B. Papageorge 

CONFIDENTIAL 

M. W. Farrar 
D. A. Olson 
W. E. Schalk 
J. E. Springgate 
W. F. Waychoff 

The Plasticizer Group mailed a PCB notification letter to our direct Arocior customers. 660 were mailed on February 27, 1970 and one (Nelson Oil) was mailed on March 2, 1970. 

The Presidents of our distributors, namely: 

Central Solvents and Chemicals 
Great Western Chemical 
Tab Chemicals 
American Mineral Spirits Company 

were notified on Februarly 24, 1970. 

,/dbw 

Cumming Paton 

t 

4"91 
/ 9. 749 y, 

/6".7 I. '9.73 
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NAME 

1. AAA Capacitors 

2. Abco, Inc. 

3. Acme Adhesives 

4. Action Products 

5. Adams Carbide Corp. 

6. Adchem Corp. 

Adeiphi Paint & 
Color Works, Inc. 

Adhesives Mfg. Ind. 

9. Adhesives Research 

10. Advanced Chem. Corp. 

11. Airco Chemicals & 
Plastics Div. 
Air Reduction Co. 

12. Airco Speer Electrodes 

13. Airco Speer Electronic 

14. Airco Speer Carbon 

15. Airex Rubber Prods. 

16. Akron Rubber Corp. 

17. Maury Columbia Co. 

18. Albion Industries,Inc. 

19. Alcan Metal & Powder 
Div. 

ADDRESS 

P. 0. Box F 
Cherry Tree, pa. 15724 

P. 0. Box J 
Irwin, Pa. 15642 

207 West Central Ave. 
Maywood, N. J. 07607 

Nitro, W. Va. 25143 

141 Market St. 
Kenilworth, N. J. 07033 

DATE 
MAILED 

--7-7c 

Q2 -a-77o 

625 Main St. 
Westbury, L.I., N. Y. 11590 

8600 DuMont Avenue 
Ozone Park, L.I., N.Y.11817 

724 -26 N. First St. 
St. Louis, Mo. 63102 

-,2 7-7O w4 JF 

'-77o . 
a b.)1,- 

.2 -LI-7a ,h--)/- 

100 Eight Ave. 
York, Pa. 17404 .Z -d 

7_7o 
, j 

Route 547 Box 355 
`d 

Farmingdale, N. J. 07727 ;t-o? 7-70 
l 

150 East 42nd St. 
New York, N. Y. 10017 7,70 4 Jír 

Packard Rd. at 47th St. 
Niagara Falls, N. Y. 14302 .2 
Bolivar Drive 
Bradford, Pa. 16701 

Theresia. St. 
St. Marys, Pa. 15857 

Portland, Conn. 06480 .;7-.Z12 . )6-)"t 

29 West Market St. 
Akron, Ohio 44308 -a 7_70 11-5 

2525 W. Armitage Ave. 
Melrose Park, Ill. 60160 -;`,4 

P. O. Box 411 
Albion, Mich. 49224 - .2 70 1.Y 
P. O. Box 290 
Elizabeth, N. 3. 07207 <2 - 7-7o 1:.`0t- 

-1- 
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NAME 
ADDRESS 

20. Alfa Ink & Chem. Corp. 2141 Washington Ave. 
Carlstadt, N. J. 07072 

21. All Tronics, Inc. 45 Bond St. 
Westbury, L.I., N.Y. 11590 

22. All Rite Pen Co., Inc. 241 Hudson St. 
Hackensack, N. J. 07602 

23. Allentown Paint East Allen & Graham Sts. 
Allentown, Pa. 18103- 

24. Allied Chemical 40 Rector St. 
New York, N. Y. 10006 

25. Allied Material Corp. Stroud, Okla. 74079 
26. Alpha Metals 56 Water St. 

Jersey City, N. J. 07305 
27. Aluminum Co. 1501 Alcoa Bldg. 

Pittsburgh, Pa. 15219 
28. Amax Specialty Metals Box 1748 

Parkersburg, W. Va. 26101 
29. American Cyanamid Co. 1937 W. Main St. 

Stamford, Conn. 06902 

30. American Cyanamid Co. Organic Chemicals Div. 
Boundbrook, N. J. 08805 

31. Amercoat Corp. 201 North Berry St. 
Brea, California 92621 

32. Western Elec. Mfg. Dept. Hawthorne Station 
Chicago, Illinois 60623 

33. Western Elec. Box 14000 W. Omaha Sta. 
Omaha, Nebraska 68114 

34. American Adhesive 30 Waverly Ave. Mfg. Co., Inc. Brooklyn, N. Y. 11205 

35. American Aerosols 182 East 12th St. 
Holland, Michigan 49423 

36. M. & T. Chemicals, Inc. P. 0. Box 1104 
Rahway, N. J. 07065 

37. American Can Co. Highway 22 
Union, N. J. 07083 

38. Amer. Finish & Chem. Co. 10 - 12 Broadway 
Chelsea, Mass. 02150 

-2- 

DATE 
MAILED PER 

.2- .2.7-'70 444 

- .2 7.70 4 

2 ̀ °a 9- 70 t-j1 

-;z 1_7o ,<4 

`-`27-,7t) 

4)1' 

- 

-oz 7_70 

Z ._ ? 1- 70 IL Jk 

-2 "? 7- 70 ,A)t 

2 - a 70 .141-1-- 

7v7© 
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NAME 

39. American Lacquer 
Solvents Co. 

40. American Motor Corp. 

41. American Optical Corp. 
AO Instrument Co. Div. 

42. American Stencil 

43, American Lacquer 
Solvents Co. 

44, Amer. Mach. & Foundry 

45. Amer. Metal Seal Corp. 

46 Amer. paint Corp. 

47. American petro Chem. 

48. Amer. Petro Chem. 

49. Ames Rubber Co. 

50. Amity Lacquer Pt. & 
Mfg. Co. 

51. AMP, Inc. 

52. Amsterdam Color Works 

ADDRESS 

Valley Forge, Pa. 19481 

14250 Plymouth Road 
Detroit, Mich. 48227 

Buffalo, N. Y. 14215 

4290 Holly St. 
Denver, Colo. 80216 

Factory Office 
Tampa, Fla. 33601 

689 Hope St. 
Stamford, Conn. 46907 

509 Washington Ave. 
Carlstadt, N. J. 07072 

3001 W. Superior St. 
Duluth, Minn. 55806 

Spruce St. Ext. 
P. O. Box 382 
Wooster, Ohio 44691 

DATE 
MAILED PER 

- 

2 -a 

- l_jo /694 
3134 California St., N.E. 
Minneapolis, Minn. 55418 A - 66-.)t 

Hamburg, N. J. 07419 

Amity, Ark. 71921 

Eisenhower Blvd. 
Harrisburg, Pa. 17111 

1546 Stillwell Ave. 
Bronx, N. Y. 10461 

53. Anaconda Wire & Cable 
Co. 

Hastings-On-Hudson, N.Y. 
10706 

54. Anderson & RUZZiD, Inc. 

55. Andrews Paper & Chem. 
Co. 

56. Apex Alkali prod. Co. 

37030 Green St. 
New Baltimore, Mich. 48047 

1-70 

- )27-7o 

P. 0. Box 509 
75 Shore Road 
Port Washington, N.Y. 11050 .2 -.2 1_ n oG JP- 

Main k Rector Sts. 
Philadelphia, Pa. 19127 

-3- 
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NAME 

57. Archem Corp. 

58. Argonne Nat'l. Lab. 

59. Armour-Dial, Inc. 

6o. Armour Indust. pro. 

61. Armstrong Cork 

62. Armstrong Pt. & 
Varnish Works 

63. Arwood Corp. 

64. Ashland Chem. Co. 
Div. Resins & Plast. 

65. Ashland Chem. Co. 

66. ASdoc. Rubber 

67. Astro Chem. 

68. Atlan Gummed PPR 

69. Atlantic Paint 

70. Aviation Fluids 
Serv. Co. 

71. Babcock & Wilcox 

72. Barker Chem. Co. 

73. Barrstalfort Co. 
Div. of Pitway Corp. 

74 Bartlett Chem. 

' 

ADDRESS 

1514 11th St. 
Portsmouth, Ohio 45662 

P. O. Box 299 
Lemont, Ill. 60439 

P. O. Box 4309 
Chicago, Ill. 60680 

Box 1805 
401 N. Wabash 
Chicago, Ill. 60690 

2500 Columbia Ave. 
Lancaster, Pa. 17603 

1330 S. Kilbourne Ave. 
Chicago, Ill. 60623 

Rockleigh Industrial Park 
Rockleigh, N. J. 07647 

32 Henry St. 
Bethel, Conn. 06801 

142nd St. Paxton Ave. 
Calumet City, Ill. 60409 

Quakertown, Pa. 16951 

2063 Baker Ave. 
Schenectady, N. Y. 12309 

DATE 
MAILED PER 

2 1-7G 61)/ 

- 1 -70 h:)4 

:2 . 

2 - 2 1-7c /j 

/- 

- o 

2. -a -7,7, 

1 Main St. 
Brooklyn, N. Y. 11201 

5901 W. Beaver St. 
Jacksonville, Fla. 32205 

2617 Poe Ave. 
Overland, Mo. 63114 

Harrisburg & Sawburg Rd. 
Alliance, Ohio 44601 

00 East 138th St. 
Chicago, Ill. 60627 

6100 W. Howard St. 
Niles, Ill. 60648 

1460 South Peters St. 
New Orleans, La. 70130 

-4- 

7_ 7. 

- 
1-7e 

.2 -.1 -77ù 

2-.2 7_70 

- 
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NAME 

75. Basf Corp. 

76. J. H. Baxter 

77. Mobay Chem. 

78. Frye Mfg. Co. 

79. Belray Co., Inc. 

80. Adhesive Eng. 

81. Benjamin Foster 

82. Benjamin Moore 

83. Benson Chemical 

84. Berco Ind. Corp. 

85. Betosia Corp. 

86. Bixby Box Toe Co. 

87. Blair Process 

88. Bond Chemical Prod. 

89. Bond Stazon Co. 

90. Borden, Inc. 

91. Marbon Chem. Div. 
Borg Warner Corp. 

92. Borne Chem. Co. 

93. Bradley & Vrooman 

. DATE 
ADDRESS MAILED PER 

50 Central Ave. 
South Kearny, N.J. 07032 a -.47...70 

P. O. Box 2809 
Eugene, Oregon 97402 a -a 7 -7© 
Penn Lincoln Parkway West 
Pittsburgh, Pa. 15215 

2531 Dean Ave. 
Des Moines, Iowa 50317 

Farmingdale, N. J. 07727 

1411 Industrial Road 
San Carlos, Calif. 94070 

5841 W. 66th St. 
Chicago, Ill. 60638 

134 Lister 
Newark, N. J. 07105 

2250 First Ave. So. 
Seattle, Wash. 98134 

1250 Shames Drives 
Westbury, L.I., N.Y. 11590 

185 Foundry St., Bldg. 4 
Newark, N. J. 07105 

179 Washington St. 
Haverhill, Mass. 01830 

363 N. E. Ave. 
Tallmadge, Ohio 44278 

2100 N. Fulton 
Chicago, Ill. 60612 

255 Factory Road 
Addison, Ill. 60101 

350 Madison Ave. 
New York, New York 10017 

P. 0. Box 68 
Washington, W. Va. 26181 

632 S. Front St. 
Elizabeth, N. J. 07202 

a - oZ 1-70 ,14 

z - 7- 45- 

a 

2629 Dearborn St. 
Chicago, Ill. 60616 

. 
- cz 7_70 

_5_ 
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NAME 

94. W. H. Brady Co. 

95. Brandt Assoc. 

96. Bridgeport Chem. 

97. Briner Paint Mfg. Co. 

98. Brod Dugan Paint Co. 

99. Brookline Wall Decor 

100. Brooklyn Paint & 
Varnish 

101. Bruning paint Co. 

102. George N. Brunt, Inc. 

103. Brush Beryllium Co. 

104. William L. Buckwald, Jr. 
c/o H.C. Oswald Supply 

Co. 

105. Budd Co. 

106. Buhl Chem. 

107. Burroughs Corp. 

108. Butler Mfg. Co. 

109. Butterfield Barry 

110. Ultramar Chem. Co. 

ADDRESS 

727 W. Glendale Ave. 
Milwaukee, Wipe. 53209 .2 -.2 7 -7 
2018 Naamans Road 
Wilmington, Del. 19803 a. -a 420 , 

1 Willow Park Center 
Farmingdale, L.I., N.Y. 

11735 .z 7-70 444 

DATE 
MAILED PER 

3713 Agnes St. 
Corpus Christi, Texas 

78405 

2145 Schuetz 
St. Louis, Mo. 63141 

1105 Coney Island Ave. 
Brooklyn, N. Y. 11230 

50 Jay St. 
Brooklyn, N. Y. 11201 

Fleet & Haven Ste. 
Baltimore, Md. 21224 

Industrial Blvd. 
Calhoun, Ga. 30701 

17876 St. Clair Ave. 
Cleveland, Ohio 44110 

120 East 124th St. 
New York, N. Y. 10035 -7 - a 7 - 7v 44 
2450 Hunting Park Ave. 
Philadelphia, Pa. 19132 a -p? 1_70 ,e)t 

Weirsdale, Fla. 32695 7 -70 

Box 299 
Detroit, Mich. 48221 .z - p 7 -7o 

135 and Bates Rd. 
Grandview, Mo. 64030 2 -a 7- 7o /C4 
Boo Huyler st. 
Teterboro, N. J. 07608 02 - .. 7-70 

P. 0. Box 48 
,1 

Honolulu, Hawaii 96810 ( 2 - o 2 1- 0 .J. 

-6 - 
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NAME ADDRESS 
DATE 
MAILED PER 

111. C. D. Sparling Plastics 9229 General Court h-S_ Industries, Inc. Plymouth, Mich. 48170 0? -27 -7v 14/ x 
112. C. J. Webb, Inc. Dresher, Pa. 19025 7Rro 4)1. 

113. Capitol Prtg. Ink Co., 
Inc. 

806 Channing Place, N.E. 
Washington, D.C. 20018 

114. Caprock Paint Mfg. Co. P. 0. Drawer 5427 
Lubbock, Texas 79417 -a7 -7o 00 

115. Cardinal Paint Corp. 2533 Sullivan Ave. 
St. Louis, Mo. 63107 -d r -7o 

116. R. P. Cargille Lab, 
Inc. 

33 Factory St. 
Cedar Grove, N.J. 07009 

117. Castrol Oils, Inc. 254 Doremus Ave. 
Newark, N. J. 07105 

118. CBS Laboratories 227 High Ridge Road 
Stamford, Conn. 06905 

119. Celanese Ctgs. Co. Station E Box 8248 
Louisville, icy. 40208 

120. Cellular Products Corp. 18656 Fitzpatrick 
Detroit. Mich. 48228 

121. Century Laboratories 4936 Veterans Mem. Hwy. 
Metairie, La. 70002 

122. Certain- Teed -Saint P. 0. Box 15080 
Gobain Kansas City, Kansas 66115 

123. Champion Foils 36 High St. 
Amesbury, Mass. 01913 

124. Champion Papers Hamilton Mill 
Hamilton, Ohio 45013 

125. U. S. Plywood 130 N. Franklin St. 
Champion Papers Chicago, Illinois 606 

126. Chapman Chemical Co. 416 Brooks Road 
Memphis, Tenn. 38109 

127. Chemical Prods. Co. King Philip Road 
E. Providence, R.I. 02916 

128. Chemagro Corp. P. O. Box 4913 Station R 
Kansas City, Mo. 64120 

129. Chemical Components 20 DeForest Ave. 
Hanover, N. J. 07936 

130. Chemetron Corp. P. 0. Box 2166 
Huntington, W. Va. 25722 

2- 7 -7o o - 

7- 70 4 

a -)170 

e2 - 2 -7-70 
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NAME 

131. Chem-Fast Chemical 
Fastners, Inc. 

132. Chemical Eng. Assoc. 

133. Chem. Research 

134, Chemical Sealing Corp. 

135. Chem. Service, Inc. 

136. Chemtech Corp. 

137. Chem-Trend, Inc. 

138. Ciba Pharmaceuticals 

139. Cincinnati. Milling 
Machine Co. Prods. Div. 

140. Cities Serv. Oil Co. 

141. Clearprint Mfg. Co. 

142. Clearview Textile 
Corp. 

143. Coburn Coating Corp. 

144. Colonial Chem. Corp. 

145. Colonial Press 

146. Colonial Rubber 
Works, Inc. 

147. Columbia River & 
Carbon Mrg. 

148. Columbia paint & 
Varnish 

ADDRESS 

127 N. Summit St. 
Akron, Ohio 44304 

603 E. Pulaski Hwy. 
Elkton, Md. 21921 

83 Eastwater St. 
Rockland, Mass. 02370 

5401 Banks Ave. 
Kansas City, Mo. 64130 

P. O. Box 15 
Media, Pa. 19063 

7882 Folk Ave. 
St. Louis, Mo. 63143 

Howell, Mich. 48843 

556 Morris Ave. 
Summit, N. J. 07901 

- DATE 
MAILED 

Marburg & South Sts. 
Cincinnati, Ohio 45209 

P. O. Box 245 
Tulsa, Okla. 74102 

1482 67th St. 
Emeryville, Calif. 94608 

1414 Clearview St. 
Scranton, pa. 18508 

256 East Third St. 
Mount Vernon, N. Y. 10550 

F. O. Box 865 
Dalton, Ga. 30720 

1 Green St. 
Clinton, Mass. 01510 

Dyersburg, Tenn. 38024 

Glen Cove, N. Y. 11542 

452 Communipaw Ave. 
Jersey City, N. J. 07304 

- 

- 70 

- 

-2 - 

a. '1792 1 - 7o 
- A 

.2 77O 

-c277 e rt 
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NAME 

149. Columbia Technical 

150. Commercial Steel Co. 

151. Commerical Ink Corp. 

152. Conap, Inc. 

153. Conchemo, Inc. 

154. Concrete Cure Chem. 

155. Congoleum Ind. 

156. Conley Corp. 

157. Construction Spec. 

158. Continental Aviation 
& Aircraft Co. 

159. Continental Can Co., 
Inc. 

160. Continental Prods. Co. 

161, Cook Paint & Varnish Co. 

162. Corning Glass Works 

163. Coronado Paint Co. 

164. Curd Enterprises 

165. Curtis -Young Corp. 

166. Custom Chemicals 

DATE 
ADDRESS 

MAILED PER 
26 -60 Brooklyn- Queens Exp. 
Woodside, N. Y. 11377 7-70 __ 
Forest Hill Industrial Pk. 
Jarrettaville Road 
Forest Hills, Md. 21050 .2 - .Z 7 o 0-)1-- 

627 Broadway 
New York, N. Y. 10012 

184 East Union St. 
Allegany, N. Y. 14706 

J ,10 

7o 

11401 Severn St. at Bush St. 
Baltimore, Md. 21230 --oz 

9260 N. Hooker St. 
Westminister, Colo. 80030 .2 - d 

7 
.. 70 k, èv 

195 Belgrove Drive 
Kearny, N. J. 07032 

91st & Delaware Ave. 
Tulsa, Okla. 74105 

8301 Landsowne Ave. 
Upper Darby, Pa. 19082 

1510 Laskey Road 
Toledo, Ohio 43612 

135 S. LaSalle St. 
Chicago, Ill. 60603 

East 222nd & Nickel Pl. 
Cleveland, Ohio 44123 

P. 0. Box 389 
Kansas City, Mo. 64141 

Corning, N. Y. 14830 

P. O. Box 308 
Edgewater, Fla. 32032 

t2-a y- 19/ 

0?-77_Ju e& )1- 

a -a7-7o ;-`- 

a 7 - k 
a 7- 7,.) ,44 

z-7.70 h)t 

Z -ay-7u d,"J1 

7 7 

K i a .2 7 

211 Iroquois Ave. 
t. N. Charleston, S.C. 29406 z -a 7.74 / or 

2550 Haddonfield Road 
Pennsauken, N. J. 08110 

30 Paul Kohner Place 
E. Patterson, N. J. 07407 - a 7, 

70 

-9- 
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NAME 

167. Cutlers Paint Stores 

168. Dave Loes 

169. Don V. Davis Co. 

170. DCA Food Industries 

171. Defender Industries 

172. Del Paint & Mfg. Co. 

173. Dennis Chemical Co. 

174. Dennison Mfg. Co. 

175. Dergen Oil & Chem. Co. 

176. Design & Development 
Pkg. Co. 

177. Diamond Shamrock 

178. Hydro-Dredge Accessory 
co. 

179. Doubleday & Co., Inc. 

180. Dow Chemical Co. 

181. Dow Corning Corp. 

182. L. A. Dreyfus 

183. Dumont Chemical 

184. E. I. Dupont 
Denemours & Co. 

ADDRESS 

3500 Cottman St. 
Philadelphia, Pa. 19149 

2014 Norfolk 
St. Paul, Minn. 55116 

4200 North Second St. 
St. Louis, Mo. 63107 

31-01 Washington Blvd. 
Catonsville, Md. 21228 

384 Broadway 
New York, N. Y. 10013 

DATE 
MAILED PER 

-.70 

.2 - 2 7_7, 

7-70 L01- 

a -4;1/-70 0e01- 

A --.27-7o 
3105 East Reno 
Oklahoma City, Okla. 73117 -I 7-7o ,t)l- 

2701 Papin Street 
St. Louis, Mo. 63103 

300 Howard St. 
Framingham, Mass. 01701 

200 Kellogg St. 
Jersey City, N. J. 07305 

2156 Flintstone Drive 
Tucker, Ga. 30084 

P. O. Box 430 
painesville, Ohio 44077 

P. O. Box 11 
Smithton, Ill. 62285 

Berryville, Va. 22611 

P. O. Box 1724 
Midland, Mich. 48640 

P. O. Box 592 
Midland, Mich. 48640 

3775 Park Ave. 
Edison, N. J. 08818 

2126 E. 33rd St. 
Erie, Pa. 16510 

Room 6074 Dupont Bldg. 
Wilmington, Del. 19801 

-10- 

- 

`2- 21-7° 44 
-2- 2 7-7o 

7 

--Z1-70 064- 
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NAME ADDRESS 

185. Durkee Atwood Co. 

186. Dynasurf Chemical 
Corp. 

187. Eagle -Picher Co. 

188. Distillation prods. 
Ind. 

189. Eastman Kodak Co. 

190. Eaton -Allen Corp. 

191. Economics Lab, Inc. 

192. EDP Supply 

193. Egyptian Lacquer 
Mfg. Co. 

194. Elan Chemical Co. 

195. Elan Chemical Co. 

196. Electrical Ind. 

197. Electromold Corp. 

198. Electro Chemical 
Eng. & Mfg. 

199. Elliot Paint & 
Varnish Co. 

200. Endicott Johnson 
Corp. 

201. Engineered Yarns, Inc. 

202. Enmar, Inc. 

215 7th St. N. E. 
Minneapolis, Minn. 55413 

1411 -13 Fleet St. 
Baltimore, Md. 21231 

Couples Plant 
Joplin, Mo. 64801 

755 Ridge Road West 
Rochester, N. Y. 14613 

543 state St. 
Rochester, N. Y. 14604 

67 Kent Ave. 
Brooklyn, N. Y. 11222 

914 Guardian Bldg. 
St. Paul, Minn. 55101 

50 Ledgewood Drive 
Norwalk, Conn. 06850 

P. 0. Box 444 
Newark, N. J. 07101 

671 Hope St. 
Springdale, Conn. 06907 

268 Doremus Ave. 
Newark, N. J. 07105 

691 Central Ave. 
Murray Hill, N. J. 07974 

140 Enterprise Ave. 
Trenton, N. J. 08638 

750 Broad St. 
Emmaus, Pa. 18049 

4525 Fifth Ave. 
Chicago, Ill. 60624 

Endicott, N. Y. 13760 

372 Main St. 
Coventry, R. I. 02816 

25th & New York 
Wichita, Kansas 67201 

- DATE 
MAILID. PER 

.2 7 -70 

7- 70 r9>4 

g-.)1_70 4)1- 

1-d-7- 7o A->1- 

z -.t 1-7o ,&)1- 

- 
a--Je 

.2-.z7.7v 

a - y-1© ? 
a7..7v )f- 
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NAME 

Wallace Erickson 

Essex Chem. Corp. 

Ethyl Corp. 

plastics 

ADDRESS 

203. 

204. 

205. 

206. 

842 North Wells 
Chicago, 60610 

1401 Broad St. 
Clifton, N. J. 07013 

P. O. Box 341 
Baton Rouge, La. 70821 

26302 w. Seven Mile Road 
Detroit, Mich. 48240 

207. Fame Oil & Chem. 13601 S. Ashland 
Riverdale, Ill. 60627 

208. Fasson Prod. Div. 250 Chester St. 
Avery Adhesives Painesville, Ohio 44077 

209. Fiber Resin Corp. 23395 Hoover 
Warren, Mich. 48089 

210. Fiber Industries, Inc. P. O. Box 10030 
Charlotte, N. C. 28201 

211. Fiberite Corp. 516 West Fourth St. 
Winona, Minn. 55987 

212. Fibreglas Masonry PR 1400 Marietta Way 
Sparks, Nevada 89431 

213. Field Rubber Co. State Rd. 32 East 
Noblesville, Ind. 46060 

214. Findley Adhesives, Inc. 3033 West Pemberton Ave. 
Milwaukee, Wisc. 53210 

215. Firestone Tire & Rubber South Main St. 
CO. Akron, Ohio 44311 

216. Flex-O-Glass, Inc. 4647 W. Augusta Blvd. 
Chicago, Ill. 60651 

217. Flexon Chemical Corp. 8 Jane St. 
Trenton, N. J. 08638 

218. Flintkote Co. Oak St. & Central Ave. 
E. Rutherford, N. J. 07073 

219. Florasynth Labs, Inc. P. O. Box 12 
900 Van Ness Ave. 
New York, N. Y. 10062 

-12- 

DATE 
MAILED PER 

-A1-?c, 

-,2 Tip »/ 

,1->4 

02--21-70 

06I-A 7- 7o 

4)t 

-70 

- 7-20 

4)t -017-70 

- 7- 74 4)1- 

4)- 

7-70 

2 7-7 o 

-7-70À21' 

2 -2 7-70 
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DATE AME 
ADDRESS MAILED PER 

220. Flouramrics, Inc. 

221. FMC Corp. 

222. FMC Corp., Div. Am. 
Vi. 

P. 0. Box 438 
Westwood, N. J. 07675 2 -,27_20 
P. 0. Box 1616 
Baltimore, Md. 21203 .2- a 7.70 ,O. 
1617 Pennsylvania Blvd. 
Philadelphia, pa. 19130 a .2/..70 

223. Focal Paint, Inc. 3710 S. Roswell Rd., Rt. 3 `/ Marietta, Ga. 30060 .2 -a 1 7o á)( 
224. Foeseco, Inc. 20200 Sheldon Road 

Cleveland, Ohio 44142 .' - a 
7 -70 225. Foote Mineral Co. 

226. Ford Paint & Varnish 
Co. 

227. Formax Mfg. Corp. 

228. Fort Pitt Chem. Co. 

229. Franklin Glue Co. 

230. Frekote 

231. Franklin Paint Co. 

232. Tenn. Eastman 

233. Texas Eastman Co. 

234. Endurall Coatings 

235. Pabco Paint 

236. H. B. Fuller Co. 

237. Gard Industries 

Route 100 
Exton, Pa. 19341 .2-a7-70 4Y- 
601 Crosby St., N. W. 
Grand Rapids, Mich. 49504 .2-..7-7-7o ,! 

3171 Bellevue Ave. 
Detroit, Mich. 48207 ; -9-7-70 
26th & Smallman Sts. ,/ 
Pittsburgh, Pa. 15222 .7 - 7.70 11- 

2020 Bruck St. 
Columbus, Ohio 43207 7_7v 44- 
4300 N. Emmeran Ave. 
Indianapolis, Ind. 46218 770 
Franklin, Mass. 02038 -2-- 7-7o 4)4 
Div. of Eastman Kodak 
Kingsport, Tenn. 37662 7 -7fl 

Div. of Eastman Kodak 
Longview, Texas 75601 ?- 70 

3333 10th Avenue North 
Birmingham, Ala. 35205 

P. O. Box 8502 
Emeryville, Calif. 94608 

2400 Kasota Ave. 
St. Paul, Minn. 55108 

1970 Estes Blvd. 
Elk Grove Village, Ill. 

60007 

-13-- 
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NAME 

238. Gates Engr. Co. 

239. Geigy Chemical Corp. 

240. Gemini Products 

241. Sylvania Elec. Prod., 
Inc. 

242. General Foam 

243. General Motors Corp. 
Ternstedt Div. 

244. General Motor Corp. 

245. Genesco, Inc. 

246. General Latex & 
Chem. Corp. 

247. General Motors Corp. 
Research Lab 

248. General Electric 

249. General Electric 

250. General Electric 

251. General Tire & Rubber 
Co. 

252. Gentex Corp. 

253. P. D. George Co. 

254. Gerin Mfg. Co. 

DATE 
ADDRESS MAILED PER 

200 W. 9th st. 
P. 0. Box 1711 
Wilmington, Del. 19899 

Saw Mill River Road 
Ardsley, N. Y. 10702 

P. O. Box 82607 
Oklahoma City, Okla. 

Emporium, Pa. 15834 

o2 a 
r-?0 

06 l. 

7-70 á)/ 

73108 ,2 J 1-'7© 

2 -oZ 1-7o 

109 Kero Rd. 
Carlstadt, N. J. 07072 

30007 Van Dyke Ave. 
Marren, Mich. 48090 

Inland Division 
Dayton, Ohio 

61st & Centennial Blvd. 
Nashville, Tenn. 37209 

666 Main St. 
Cambridge, Mass. 02139 

Box 388 
Warren, Mich. 48090 

Coshocton, Ohio 43812 

1430 E. Fairchild St. 
Danville, Ill. 61832 

1 Plastic Avenue 
Pittsfield, Mass. 01201 

1708 Englewood Ave. at 
Holmes St. 
Akron, Ohio 44305 

Maine & Simpson Sts. 
Carbondale, pa. 18407 

5200 North Second St. 
St. Louis, Mo. 63107 

683 N. 5th St. 
Newark, N. J. 07107 

_14_ 

1_7(1 

7-7a 06)1- 

11,14 .2 -.1 7_7o 

1 a 7_70 

-Z 
-aZ 7-7a L''/- 

2 -1-7a 
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NAME 

255. 

256. 

257. 

258. 

259. 

260. 

261. 

262. 

263. 

ADDRESS 
DATE 
MAILED PER 

Germain C. Crosemen 23 Esternay Lane 

lilies Varnish Co. 

Pittsford, N. Y. 14534 

109-09 15th Ave. 

- - 0 b)t 

College Point, N. Y. 11356 -1 

Oirdler Thermex Div. P. O. Box 96 
Carlton Hill, N. J. s<Y>L 

Given Paint Mfg. Co. 111 North Piedras 
El Paso, Texas 79905 -2 7 

7° 
ubl 

, 
Gleam Chem. Prod., Inc. Box 448 

Austin, Texas 78767 

Glenco Corp. 200 Durham Avenue 
Metuchen, N. J. 08840 2 - 7-70 /6)t 

Globe woven Belting 1400 Clinton St. 
Buffalo, N. Y. 14206 2-d -77o 

Glue Specialties East Ontario & Bath Sts 
Philadelphia, Pa. 19134 

B, F. Goodrich Co. P. O. Box 433 
Sponge Rubber Prods. Derby, Conn. 06485 -2-70 L91 Div. 

264. Goodyear Tire & 
Rubber Co. 

265. W. R. Grace & Co. 
Conat. Prods. Div. 

266. Marco Chem. Div. 
W. R. Grace Co. 

267. W. R. Grace & Co. 
A. C. Horn Div. 

268. Hampshire Mfg. Co. 

269. Grand Trunk WR Co. 

270. Oraniteville Co. 

271. Grignard Chem. Co. 

1144 East Market St. 
Akron, Ohio 44316 

6051 W. 6th St. 
Chicago, Ill. 60638 

1711 W. Elizabeth 
Linden, N. J. 07036 

2133 85th St. 
N. Bergen, N. J. 07047 

Factory Street 
Nashua, N. H. 03060 

c/O Gen. Supt. MP & 
Car Equipment 

Battle Creek, Mich. 49015 

Graniteville, S. C. 29829 

23 S. Front St. 
Elizabeth, N. J. 07202 

-15- 

1-7o 

.2 - Z I_ 7 

c:2 7-70 
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NAME 

272. Gr. . Lakes Dental Lab. 

273. Gulton Industries 

274. Jaime C. Guttman 

275. puyan Mach. Co. 

276. H. E. Wisdom 

277. H. H. Robertson Co. 

278. Hadley Adhesives & 
Chem. Co. 

279. Hallett Construction 

280. Hallmark Cards 

281. Hardman, Inc. 

282. Lake Chemical Co. 

283. Harshaw Chemical Co. 

284. Hartin Paints & 
Filler 

285. Hart Manufacturing 

286. Haskell Chemical 

287. Hastings & Co. 

288. Hawley Products Co. 

ADDRESS 

17138 W. McNichols 
Detroit, Mich. 48235 

312 Durham Ave. 
Metuchan, N. J. 08840 

Wagner Circle 
Clark Shores 
Palm Beach, Fla. 33406 

P. 0. Box 156 
Logan, W. Va. 25601 

10270 -T Pacific Ave. 
Franklin Park, Ill. 60131 

1107 Two Gateway Center 
Pittsburgh, Pa. 15222 

514 Calvary Ave. 
St. Louis, Mo. 63147 

DATE 
MAILID 

. PER 

--z 7-70 

01- a? 7_70 N' 

-2-a-J-7V 

-?_ ?o 

P. O. Box 13 
Boone, Ia. 50036 -17 k>4- 
P. O. Box 437 
Kansas City, Mo. 64141 02-a7_7o ,b)4- 

600 Cortlandt St. 
Belleville, N. J. 07109 vZ -a2 7_. 7a Ñ)+" 
P. 0. Box 112 
Chicago, Ill. 60690 

19200 Villaview Road N.E. 
Cleveland, Ohio 44119 

S90 Belleville Turnpike 
Kearny, N. J. 07032 

Malvern Ave. 
Hot Springs, 

6101 Staples 
Richmond, Va. 

2314 Market 
Philadelphia, 

333 -39 North 
St. Charles, 

-16- 

Ark. 71901 

Mills Rd. 
94806 

Pa. 19103 

6th St. 
Ill. 60174 

2. 7.-74 

a 7-7o k)'1,- 

- a 5)1- 

.z - 70 
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NAME 

289. Heat Tapes, Inc. 

290. Helene Curtis Ind. 
Protective Treatment 

291. Hempels Marine Paint, 
Inc. 

292. Hercules, Inc. 

293. Haveg Corp. 

DATE 
ADDRESS BAILED PER 

1812 S. Halstedt. St. 
Chicago Heights, Ill. 60411 

4401 N. North Avenue 
Chicago, Ill. 60639 

25 Broadway 
New York, N. Y. 1000k 

900 Market St. 
Wilmington, Del. 19801 

900 Qreenbank Road 
Wilmington, Del. 19808 

294. Hercules Packaging Corp. 11061 Walden Road 
Alden, N. Y. 14004 

295. Hexagon Laboratories 

296. Hi-Strand Chemicals 

297. Hickory Adchem 

298. High Strength plastics 

3536 Peartree Ave. 
Bronx, N. Y. 10469 

P. 0. Box 368 
Lenoir, N. C. 28645 

P. 0. Box 1451 
Hickory, N. C. 28601 

1407 W. Jackson 
Chicago, I11. 60607 

299. 

2 

Hilton-Davis Chem. Co., 2235 Langdon Germ Road 
Div. Sterling Drug, Inc. Cincinnati, Ohio 45237 

300. H. & M. Plastics 129 South Second St. 
Philadelphia, Pa. 19106 

301. Hoboken Paints, Inc. 40 Industrial Road 
Lodi, N. J. 04674 

302. Hollingsworth & Vose 112 Washington St. 
Co. East Walpole, Mass. 02032 

303. Holliston Mills of Kingsport, Tenn. 37662 
Tenn., Inc. 

304. Holz Rubber Mfg. Co. 1129 So. Sacramento St. 
Lodi, California 95240 

305. Honeywell Test In Div. P. O. Box 5227 
Denver, Colo. 80217 

306. Hooker Chemical Corp. P. O. Box 344 
Niagara Falls, N.Y. 14305 

-17- 

9-)1, 7-7o 

7-7o 

/-70 

- 1-7o 

7-70 

7-70 k) 

7-7o 

- 
7-7° 

- -/-7o 

0?--,7 7_70 

. 7_70 k 3- 

7-70 

2 -17,70 
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NAME ADDRESS 

307. Grow Chem. Coatings 1246 West 70th St. 
Cleveland, Ohio 44102 

308. Howmet Corp. 1713 Seventh St. 
Misco Div. Muskegon, Mich. 49443 

309. Humphrey Chem. Devine St. 
No. Haven, Conn. 06473 

310.__ Fuller _O'Brien-- Corp.- 450 East Grand Ave. 
So. San Francisco Calif. 

94080 

311. Hysol Div. Dexter Corp. Olean, N. Y. 14760 

312. Illinois Bronze 300 E. Main 
Lake Zurich, Ill. 60047 

313. Illinois Adhesive 3101 S. California 
Prod. Co. Chicago, Ill. 60608 

314. Indurall Coatings P. 0. Box 2371 
Birmingham, Ala. 35201 

315. Industrial Chem. P. 0. Box 218 
Div. Allied Chem. Riegelwood, N. C. 28456 

316. Industrial Coated P. O. Box 3285 
prods. of Am. Bristol, Tenn. 37620 

317. Industrial Latex 306 North Pleasant Ave. 
Wallington, N. J. 07055 

318. Industrial Roll Co. 1613 Guilford Ave. 
Baltimore, Md. 21202 

319. Industrial Synthetic Rear of 4120 Holly Hills 
Adhesives Co. St. Louis, Mo. 63116 

320. Inland Steel Co. East Chicago, Ill. 

321. Inmont Corp. 707 East 62nd St. 
Los Angeles, Calif. 90001 

322. Inmont Corp. 4168 Meramec 
St. LAuis, Mo. 63116 

323. Inmont Corp. 475 Division St. 
Elizabeth, N. J. 07201 

324. Institute Gas Tech. IT West 34th St. 
Chicago, Ill. 60616 

-18- 

DATE 
MAILED 

. PER 

02- 

a2 a2 ?-]o /0.-)1_ 

-- -21-7G .8)1" , 

b2 7-70 Z- )1- 

- 70 ,C, 

.Z Lti 

pC 
1- 
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UCR 

325. Intercoastal Corp. 

326. Inter -Coastal Corp. 

327. International Pain 

328. International Shoe 

329. Intl. Bus. Machine 
Corp. 

330. I -Sis Chemicals, Inc. 

ADDRESS 

1300 Walnut St. 
E. St. Louis, Ill. 62201 

Dundalk P. 0. 
Baltimore, Md. 21222 

o. South Linden Ave. 
So. San Francisco, Calif. 

94080 

331. J. I. Holcomb Mfg. Co. 
Premier Indust. Corp. 

332. Jaegle paint & Varnish 
Co. 

333. Jamestown Finishes 

334. Jewel Paint & Varnish 
Co. 

335. Jema American, Inc. 

336 . John H. Witte & Son 

337. John Lucas & Co., Inc. 

338. Johns Manville 
Research Center 

339. Chicopee Mfg. Co. 

340. Johnson & Johnson 

341. Permacel 

342. Johnson Plastic 

r. o. Box 14260 
St. Louis, Mo. 63178 

DATE 
MAILED PER 

a -?/7,, 4)1 

2 -a 1 7, 44 

-d 7_70 G 
-a 7-yo 4)//- 

P. O. Box 6 
Endicott, N. Y. 13760 

P. 0. Box 685 
Springdale, Conn...06907 

1601 Barth Ave. 
Indianapolis, Ind. 46207 

19th & Hayes Ave. 
Camden, N. J. 08105 

125 Blackstone Ave. 
Jamestown, N. Y. 14701 

345 N. Western Ave. 
Chicago, Ill. 60612 

824 South Avenue 
Middlesex, N. J. 08846 

Burlington, Iowa 52601 

P. O. Box 6027 
Cleveland, Ohio 44101 

Manville, N. J. 08835 

Milltown, N. J. 08850 

02,. 7-76 

--Z 7-7° 

a -(z 7_7o 

--L7,70 0(- 

2 _oz7_70 

- ?-'7o 6).1- 

) 70 

' ?-7-7o N /' 

.2 7- 7o 4-j- 
a - z 7,70 ¡`rSI- 

- f7c Ir 
501 George 
New Brunswick, N. J. 08901 . ---1-7C) /; _`1 

U. S. Highway No. 1 ¡ 
New Brunswick, N. J. 08903 ..:?-d-7.70 J 
P. O. Box 100 ¡ 

Chagin Falls, Ohio 44022 .2 -.) 77.7o 4' 

-19- 
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NAME ADDRESS 

343. Jones Chem. Co. 1901 W. Commerce 
Dallas, Texas 75208 

344. Jordon Paint Co. 7250 Franklin 
Forest Park, Ill. 60130 

345. Joslyn Mfg. 3700 South Morgan 
Chicago, Ill. 60609 

346. Joslyn mfg. co. Pinco Div. 
Lima, N. Y. 14485 

347. Kaiser Chemical 1945 Davis St. 
Research Lab San Leandro, Calif. 94577 

348. Kansas Paint & 132 North Mosley 
Color Co. Wichita, Kansas 67202 

349. Kare Prod. Co., Inc. 214 South Feltus St. 
South Amboy, N. J. 08879 

350. Kawecki Berylco Ind., 
Inc. 

P. 0. Box 60 
Boyertown, Pa. 19512 

351. Kee Lox Mfg. P. 0. Box 137 
Rochester, N. Y. 14601 

352. Kendall Company 2500 S. Dearborn St. 
Bauer & Black Div. Chicago, Ill. 60616 

353. Kenrich Petrochemicals Foot of East 22nd St. 
Inc. Bayonne, N. J. 07002 

354. Kentucky Thermo St. John Road 
Plastics Elizabethtown, Ky. 42701 

355. Kerns United 824 State St. 
Calumet City, Ill. 60409 

356. Key polymer Corp. 275 Lowell St. 
Lawrence, Mass. 01840 

357. Keystone-Lubricating 21st & Clearfield Sts. 
Philadelphia, Pa. 19134 

358. Keystone Refining Co. 4821 Garden St. 
Philadelphia, Pa. 19137 

359. Killark Electric 3940 Easton 
St. Louis, Mo. 63113 

360. Kimberly Clark Corp. P. 0. Box 31 
Neenah, Wisc. 

-20- 

DATE 
MAILED . PER 

.2_ p6)1- 

77° 

a -017-70 ,64- 

2 - Al-jo 

- .2. 7-7O 

- 4)4 

k 

4-)t 

- 7_70 

- 7-70 h)/- 

.2 -277d 4)4 

- 4)1- 

- 7a 

7-7o 

02 - 7-70 

A -P.? 7-70 

7-70 

2.277o /NI 
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NAME 

361. George Koch & Sons 

362. Kohler McLister pt. 

363. Koppers Co. 

364. Lakeside Plastics 
Corp. 

365. Lava Corp. 

366. Leepoxy Plastics 

367. Libby -Owens -Ford Co. 

368. Lilly Industrial 
Coatings, Inc. 

369. Liquid Nitrogen 
proc. Corp. 

370. Litho Chem. & Sup. 

371. Fitchburg Coated 
Products 

372. Litton Industries 

373. The Livingston Co. 
c/o Roisman Prods. Co 

374. Lloyd Studios 

375. L & M Const. Chemical 

376. Lord Corp. 

377. Ludlow Corp. 

378. M. R. Plastics & 
Coatings 

ADDRESS 

P. 0. Box 385 
Evansville, Ind. 

P. 0. Box 546 
Denver, Colo. 

750 Koppers Bldg. 
Pittsburgh, Pa. 

P. O. _ Box 1007 
Oshkosh, Wisc. 

1650 W. Irving Park Rd. 
Chicago, Ill. 60613 

Ferguson Rd. & Baer Rd. 
Fort Wayne, Ind. 46809 

811 Madison Ave. 
Toledo, Ohio 43624 

666 South California 
Indianapolis, Ind. 46225 

412 King St. 
Malvern, Pa. 19355 

46 Harriet Place 
Lynbrook, L.I., N.Y. 11563 116 ti`I 

- DATE 
MAILED 

_ PER 

2-077_70 i) 

-a710 1 
7_7 Z-)4. 

.2-a7-7o ,Q 

- -1_7a 

P. O. Box 1106 
Scranton, Pa. 18501 a-() "7_7a 

336 N. Foothill Road ! 
Beverly Hills, Calif. 90213 a - 97.7o lY 

207 S. Compress 
. Oklahoma City, Okla. 73125 a .} .jo 

419 First Ave. 
New York, N. Y. 10009 ..2 - oZ7-70 4)1 

--z 7 -7a h- 
404 Pierce 
Omaha, Nebraska 68108 

1635 West 12th St. 
Erie, Pa. 16505 

Fine Papers Div. 
Ware, Mass. 01082 

-2 -d 1-2e 06 

a 7-7o &)1, 

11460 Dorsett Road 
Maryland Heights, Mo. 63042 -027.70 

-21- 
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NAME 
ADDRESS 

379. M. Shiller Corp. 87 North 12th St. 
Brooklyn, N. Y. 11211 

380. Maas & Waldstein 1221 McCarter Highway 
Newark, N. J. 07104 

381. Mace Adhesives & 48 Berlin Road Coatings Cromwell, Conn. 06416 
382. Magid Corporation 350 Cantor Ave. 

Linden, N. J. 07036 
383. Magie Bros. 9101 Fullerton 

Franklin Park, Ill, 60131 
384. Magnolia Pias. 5547 Peachtree Ind. Blvd 

Chamblee, Ga. 30341 
385. Manhattan Adhesives 425 Greenpoint Ave. Corp. Brooklyn, N. Y. 11222 
386. Marbleloid 2046 88th st. 

North Bergen, N. J. 07047 
387. Marine Industrial 6998 49th St. N. Paint Co. Pinellas Park, Fla. 33565 
388. Marks Polarized Co. 453 16 Tenth Ave. 

Whitestone, L.I., N.Y. 
11357 

389. Martin Cantine Co. Saugerties, N. Y. 12477 
390. Martin Marietta Corp. Sand Lake Road 

Orlando, Fla. 32805 

391. Sinclair & Valentine 201 E. 16th Ave. 
N. Kansas City, Mo. 64108 

392. Maryland House of Jessups, Md. 20794 
Correction 

393. Master Builders' 2490 Lee Blvd. 
Cleveland, Ohio 44118 

394. Matcote Company P. O. Box 10762 
Houston, Texas 77018 

395. Matthews Paint Co. 400 S. Mercantile Court 
Wheeling, Ill. 60090 

396. Mautz Pt. & Varnish. 939 E. Washington Ave. 

397. McCloskey yarn. Co. 

Madison, Wisc. 53703 

7600 State Road 
Philadelphia, Pa. 19136 

-.22- 

DATE 
MAILED . PER 

-z 6)1- 

-.2110 A4 

_27.12 

7-90 

4-)t, 

- A 7-7o 1621 

g 7-7o 

a- z7.7 4)1- 

- 7- 70 

13)1- 

.2 -0? 71a 

7-7° -otir' 

7- 7 

- 1-90 

- 2 7 

h 

7-70 

- 7-7o 
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NAME 

398. 

399. 

400. 

McCormick Dental Lab. 

Medtronic, Inc. 

Micalline Product 

ADDRESS 
DATE 
MAILED PER 

17006 W. Warren 
Detroit, Mich. 48228 

3055 01d Highway Eight 
Minneapolis, Minn. 55418 

1513 Lyon St. 
Columbia, S. C. 29204 

a -49740 

;?-a./..90 ,/, 

- 7.10 2 )# 
401. Michigan _ Chrome & 8615 Grinnell Ave. 

Chem. Co. Detroit, Mich. 48213 -, 
402. Michigan Plastic 

Prod., Inc. 
Grand Haven, Mich. 49417 a - 

403. Micro Switch Freeport, Ill. 61033 .2 _ a 7_90 

404. Midland Adhesive 14100 Stansbury 
Chem. Corp. Detroit, Mich. 48227 2 -a_ b kí" 

405. Midland Div. East Water St. 
Dexter Corp. Waukegan, Iii. 60085 .Z oZ_70 

406. Midwest Rubber Box 744 
East St. Louis, Ill. 62202 a -a'.90 

407. Mine Safety Appliances Braddock Thomas & Mead St. 
Pittsburgh, Pa. 15221 1- 10 

408. Minnesota Mining 2501 Hudson Road 
St. Paul, Minn. 55101 -. -7,10 4 

409. Minnesota Paints 1101 Third St. South / 
Minneapolis, Minn. 55415 4 - a 1 70 4_ 

410. Miracle Adhesives Corp. 250 Pettit Ave. 
Bellmore, N. Y. 11710 .0 - ©? 7 -7o 

411. Mobil Chemical Co. P. 0. Box 1388 
Plainfield, N. J. .2. .,7-7.-7o 

412. Monarch Rubber Co. 3500 -22 Pulaski Hwy. & 
Corkling Sts. 

Baltimore, Md. 21224 ; .27_7o i)1- 
413. Wood Treating Chem. Co. 5137 Southwest Ave. 

t ,% St. Louis, Mo. 63110 .2 a 740 U 
414. Standard T Chem Co. 2600 Richmond Terrace 

Staten Island, N.Y. 10303 02 _a ? 70 44- 
415. Benj. Moore 8c Co. 134 Lister St. ``7 

Newark, N. J. 07105 a -.2 
° 

-23- 

' 
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NAME 

416. Morris Paint & 
Varnish 

417. J. W. Mortell 

418. Morton Chem. 

419. Nashua Corporation 

420. National Chemical & 
Plastics Co. 

421. Nat'l. Cash Register 

422. Nat'l. Floor Prod. Co. 

423. Baker Castor Oil Co. 

424. Nat'l. Lead Co. 

425. National Starch & 
Chem. Corp. 

426. Nazar Rubber Co. 

427. Nelson Oil Co. 

428. New York Bronze 
Powder Co. 

429. Niagara Rubber Co. 

430. Nichols Industries, 

431. Niles Chem. Paint 

432. North American 
Rockwell 

433. North American 
Rockwell 

434 North Electric 

ADDRESS 

1823 Washington 
St. Louis, Mo. 63103 

144 Grant St. 
Perth Amboy, N. J. 08861 

110 N. Wacker Drive 
Chicago, Ill. 60606 

44 Franklin St. 
Nashua, N. H. 03060 

1424 philpot St. 
Baltimore, Md. 21231 

Main & K Streets 
Dayton, Ohio 45409 

P. O. Box 354 
Florence, Ala. 35630 

35 Avenue A 
Bayonne, N. J. 07002 

P. O. Box 831 
Perth Amboy, N. J. 08862 

1735 West Front St. 
Plainfield, N. J. 07063 

2727 Avondale 
Toledo, Ohio 43607 

P. O. Box 795 
Lenoir, N. C. 

519 Dowd Ave. 
Elizabeth, N. J. 07201 

Front St. 
S. Plainfield, N. J. 

Inc. P. O. Box 1191 
Jacksonville, Texas 

Third & Front 
Niles, Mich. 

Route 69 By Pass NE 
McAlster, Okla. 74501 

P. O. Box 309 
Canoga Park, Calif. 

Portland Way North 
Galion, Ohio 44833 

_24_ 

DATE 
MAILED 

52 7-70 

7-79 

PER 

z 1,70 /8-J4 

7 , 7 0 - 
.Z o '1-7o 

-2 7-lo 6 4- 

c2 -a 7'7° 

- A 7-7o 61- 
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NAME 

435. Norton Company 

436. Novagard Corp. 

437. Numec 

lin Corp. 

439. Olin Mathieson Corp. 

440. O'Neil Duro Co. 

441. Onyx Chem. Co. 

442. Ore-Lube Corp. 

443. Oscar Mayer 

444, Owens Illinois 

445. 

o 446. 

447. 

448. 

449. Panatlas Corp. 

Owens Corning Fiber- 
glas Corp. 

Owens Corning Fiber- 
glas Corp. 

Packaging Corp. of 
Am. 

Palm Bros. Decal- 
comania Co. 

450. Parker Stearns & Co. 

451. Park Name Plate Co. 

ADDRESS 

1 New Bond St. 
Worcester 6, Mass.01606 

835 New York Ave. 
Trenton, N. J. 08638 

609 Warren Ave. 
Apallo, Pa. 15613 

P. O. Box 547 
Brandenburg, Ky. 40108 

New Haven, Conn. 06517 

Milwaukee, Wise. 53201 

Winchester Plant 

P. O. Box 1166 

190 Warren St. 
Jersey City, N. J. 07302 

126-06 18th Avenue 
College Point, N. Y. 11356 

910 Mayer Ave. 
Madison, Wisc. 53701 

1510 North Westwood Ave. 
Toledo, Ohio 43607 

Granville Technical Center 
Granville, Ohio 43023 

Case Avenue 
Newark, Ohio 43055 

415 E. Fulton St. 
Grand Rapids, Mich. 49502 

Spencer Regent & Lexington 
Cincinnati, Ohio 45212 

Woolworth Bldg. 
233 Broadway 
New York, N. Y. 10007 

300 Sheffield Ave. 
Brooklyn, N. Y. 11207 

3410-10 Linden pl. 
Flushing, L.I., N.Y. 11354 

-25- 

DATE - 

MAILED 

.2-7 7_ 

- -90 

7_70 

- oz 7 _ 

7-70 

2 7 _ 

.2 -7_,70 -)4 

(2 -.2 7-7o Xt.)t 

7_70 

-2. - -70 

-7© ,4)q- 

,2-,2 7-7o 4)1- 
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NAME 

452. 

453. 

454. 

455. 

- DATE 
ADDRESS MAILED PER 

Parr paint & 5151 Denison Ave. 
Sealants Co. Cleveland, Ohio 44102 - J 7-7 6})1 

W. M. Parr & Co. 310 State Hwy. No. 10 
Hanover, N. J. 07936 .2 a 7' 7o ,6-)1- 

Penn- Jersey paint & 1256 McCarthy Highway 
Varnish Co. Newark, N. J. 07104 -? 7_20 ,61`" 

Penwalt Corp. Lincoln Hwy. East of State St. 

456. polytech Coatings 
Corp. 

457. Penn Poly Corp. 

458. Penn Refining 

459. Pennzoil Co. 

460, Pentalic Corp. 

461. permatex Co., Inc. 

462. perry Brothers 

463. pettys Exterminating 

464. Phillips Petroleum 

463. Photocircuits Corp. 

466. Photolastic, Inc. 

467. Pierce & Stevens 
Chun. Corp. 

Chicago Heights, Ill. 6041 

35 High Ridge Rd. 
Dover, N. J. 07801 

Route 611 
Mount Bethel, Pa. 18343 

2686 Lisbon Road 
Cleveland, Ohio 44104 

Drake Bldg. 
Oil City, Pa. 16301 

132 West 22nd St. 
New York, N. Y. 10011 

3255 Harvester Road 
Kansas City, Kansas 66115 

6112 32nd Ave. 
Woodside, L.Y., N.Y. 11377 

1515 S. Pulaski Road 
Chicago, Ill. 60623 

1245 Adams Bldg. 
Bartlesville, Okla. 74003 

31 Sea Cliff Ave. 
Glen Cove, N. Y. 11542 

67 Lincoln Highway 
Malvern, pa. 19355 

710 Ohio St. 
Buffalo, N. Y. 14203 

468. pigment Dispersions 29 Meridian Rd. 
Iselin, N. J. 08830 

2 

-7-7.) 08 }1" 

-2--a7.7o =6.71- 

- 7-70 

e2-a7Z 

.2 7.10 )ir 
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AME 

469. PPG Industries, Inc. 

470. Plabell Rubber Prod., 
Inc. 

471. plastics Research 
& Dev. . Co. 

472. Plough, Inc. 

473. DAP, Inc. 

474. Plymouth Rubber Co. 

475. Poly Resins, Inc. 

476. Poly Cast Corp. 

477. Polymel Corp. 

478. Polymer Corp. 

479. Polymers Southern 

480. Polymer Ind. 

481. Polyplastex United, 
Inc. 

ADDRESS 

One Gateway Center 
Pittsburgh, Pa. 15222 

318 so. St. Claire St. 
Toledo, Ohio 43604 

3619 Jenny Lind 
Fort Smith, Ark. 72901 

3022 Jackson Ave. 
Memphis, Tenn. 38101 

5300 Huberville Ave. 
Dayton, Ohio 45401 

Canton, Mass. 02021 

P. 0. Box 276 
11655 Wicks St. 
Sun Valley, Calif. 91352 

69 Southfield Ave. 
Stamford, Conn. 06902 

514 Ensor St. 
Baltimore, Md. 21202 

125 -7 Fifth St. 
Reading, Pa. 19601 

Plant 4, P. O. Box 2184 
Greenville, S. C. 29602 

Viaduct Road 
Springdale, Conn. 06907 

6200 49th St., North 
Pinellas Park, Fla. 33565 

482. Polyshell Chem. Corp. 209 Pitkin Ave. 
Brooklyn, N. Y. 11207 

483. H. K. Porter Co. P. 0. Box 1088 
2300 North Lewis 
Tulsa, Okla. 74110 

484. Porter Paint Co. 1301 W. Kentucky St. Prod. Finishes Div. Louisville, Ky. 40210 

485. Premier Thermo Middletown Road 
Plastics Co. Jeffersontown, Ky. 40299 

-2T- 

DATE 
MAILED PER 

-a1_74 ,6)1 

.2 -.2 770 

a - z 7p 01 

-a.© )` 
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NAME 

486. premier Vacuum 
Process Corp. 

487. prods. Research & 
Chem. Corp. 

488. Purdue Aeronautics 

489. ___ _Pyrolac Corp. 

490. Quaker Chem. 

491. Quaker Oil Corp. 

492. Quelcor, Inc. 

493. Radiant Color Div. 
Hercules, Inc. 

494. Radiation Machinery 
Corp. 

495. Radio Eng. Labs, Inc. 

496. Ram Chemicals Div. 

497. Raritan Plastics 

498. Raybestos Manhattan, 
Inc. 

499. Raychem Corp. 

500. Rubber Engineering 
& Mfg. Co. 

501. Reactive Metal Prods. 
Div. Howmet Corp. 

502. Red Spot Paint & 
Varnish Co. 

503. Regal Finishing Co. 

DATE 
ADDRESS MAILED 

58 -87 55th St. 
Maspeth, L.I., N.Y. 11378 .2 " 7 7o 
2919 Empire Ave. 
Burbank, Calif. 91504 

Purdue University Airport 
West Lafayette, Ind. 47906 .2 -.27_70 

55 Schoon Ave. 
Hawthoren, N. J. 07507 

Lime Elm & Sandy Sts. 
Conshohocken, Pa. 19428 

801 East Red Bud 
St. Louis, Mo. 63147 

Paper Mill Road 
Media, Pa. 19063 

2800 Radiant Ave. 
Richmond, Calif. 94804 

1280 Route 46 
Parsippany, N. J. 07054 

a`a77o )9)X 

.z - a 7_70 ,cQ'iG- 

- .2 7_ ,C. )1- 

2901 Borden Avenue 
Long Island City, N. Y. 

11101 .2 7_2 o 

P. 0. Box 192 
Gardena, Calif. 90247 -ä7.7o ) 
1 Raritan Road 
Oakland, N. J. 07436 -1-7o 
61 Willett St. 
Passaic, N. J. 07055 ,?- a7_ 7o 2' 
300 Constitution Ave. 
Menlo Park, Calif. 94025 .2 d -1_70 ) 
P. O. Box 15392 
Salt Lake City, Utah 84115 -2---77-.7u o 
555 Benstone Road ,I Whitehall, Mich. 49461 .7 -76 N 
110 -112 Math St. 
Evansville, Ind. 47708 .2 ,a 7 -7o (Pi- 

427 N. Hull Ave. 
Benton Harbor, Mich. 49022 .2.--?-7_70 

-28- 

MCL000157 

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 64 of 263



E 

504. Reichhold Chemicals, 
Inc. 

505. Reilly Whiteman Walton 
Co., Inc. 

506. I. Reiss & Co, Inc. 

507. Reliance universal, 
Inc. 

508. Repco Replacement 
Parts Co. 

509. Republic Dye & 
Chemical Corp. 

510. Republic Powdered 
Metals 

511. Research Molding 
& Film Co. 

512. Fiberfil Corp. 

513. R. J. Reynolds 
Tobacco Co. 

514. Reynolds Metals Co. 

515. W. C. Richards Co. 

516. Richardson Chemical 
Cleaning Service 

517. Robertshaw Control Co. 

518. 0. F. Roeser 

519. Royal Lubricants Co. 

520. Royal Typewriter Co., 
Inc. 

DATE 
ADDRESS MAILED PER 

525 N. Broadway 1/ 
White Plains, N. Y. 10601 a2 -7 70 ,(9) 

Conshohocken, Pa. 19428 .2 -.Z7 70 ID-1- 

120 Bayway Ave. 
Elizabeth, N. J. 07202 

1901 Sheridan Road 
North Chicago, Ill. 60064 

P. O. Box 40176 
Everman, Texas 76140 

60 s. Seiberling St. 
Akron, Ohio 44305 

2628 pearl Road 
Medina, Ohio 44256 

Route 1 
Mendon, Mich. 49072 

Fox Farm Road 
Evansville, Ind. 47710 

p2-z 
7o tZ)l. 

a.- -277o 
Winston -Salem, N.C. 27102 

-2-- -2-7-70 4&)L 

7734 Hall St. 
st. Louis, Mo. 63147 a -.z770 

3555 W. 123rd St. 
Blue Island, Ill. 60406 

68 Liberty St. 
Metuchen, N. J. 08840 

155 Hill st. 
Milford, Conn. 06460 

P. 0. Box 92 
Lahaska, Pa. 18931 

River Road 
Hanover, N. J. 07936 

a 

JO- .2 .z 7_70 Q)1- 

az- a 7-70 

1031 New Britain Ave. 
West Hartford, Conn. 06110 .? -.27 

7, 

-29- 
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DATE NAME ADDRESS MAILED PER 
521. Rubatex Corp., Div. 

Gr, American Ind. 

522. Rubber Industries 

523. Rubbermaid, Inc. 

524. Rubber Silioone 
Prods. Co. 

525. S. C. Johnson & Son 

526. Glidden-Durkee Div. 
SMC Corp. 

527. Samuel Schmidt 
Chemical Co. 

528. Sandoz pharmaceuticals 

529. Sandusky Abrasive Wheel 
Co., Div. Yates Mfg. Co 

530. Sapolin Co., Inc. 

Bedford, Va. 24523 

Box 6 
Shakopee, Minn. 55379 

Route 5 
Wooster, Ohio 44691 

Montesano Road 
Fairfield, N. J. 07006 

1525 Howe St. 
Racine, Wisc. 43403 

Union Commerce Bldg. 
Euclid & 9th Sts. 
Cleveland, Ohio 44115 

410 Frelinghuysen Ave. 
Newark, N. J. 07114 

P. O. Box 11 
Hanover, N. J. 07936 

441 W. Huron St. 
Chicago, Ill. 60610 

229 East 42nd St. 
New York, N. Y. 10017 

531. Schenectady Chemicals P. O. Box 1046 
Inc. Schenectady, N.Y. 12301 

532. Schermerborn Paint 
Prods. 

533. M. Schiller Corp. 

534. Schramm Fiber Glass 
Prods. 

535. Seaboard Chem. Corp. 

536. DeSoto, Inc. 

537. sem Products Co. 

1521 Hilton Road 
Ferndale, Mich. 48220 

87 N. 12th St. 
Brooklyn, N. Y. 11211 

2849 Montrose Ave. 
Chicago, Ill. 60618 

Products Drive 
Texas, Md. 21030 

oz-7_7o "Pi- 

.2- .2-7-7. 

.2 -a 7_7, 49 

-.IT 7, 

..2-&/7.70 

o2-#1 7-To 

7-7o 4>t 

a -0)..7_ 0 7 6-21 

- 7-7° 

44- 

20 64 314 

1-7 '- tut- 

,IY)t ,? 7o 

300 State St. 
Chicago Heights, Ill. 60411 

Shoreway Road & Sem Lane 
Belmont, Calif. 

-30- 

-2 770 

-z-oz 7_70 /1,52t- 
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NAME 

538. Shalicross Co. 

539. Shawnee Plastics, Inc. 

540. Shell Chem. Co. 

541. Acme Quality Paints, 
Inc. 

542. Lowe Brothers 

543. Sherwin Williams 

544. Sigma Plastronics, 
Inc. 

545. Simplex Wire & Cable 
Co. 

546. Sinnet Lacquer Mfg. 
Co. 

547. Smith Alsop Paint Co. 

548. Solar Compounds Corp. 

549. Sonneborn Building 
Prods. 

550. Sonoco Prod. Co. 

551. Sou -Tex Chemical Co. 

552. Sparling Plastics 

553. Spartan Electronics 

554. Spencer Kellogg Div. 
Textron, Inc. 

555. Remington Office 

ADDRESS 

48th & Grays Ferry Ave. 
Philadelphia, Pa. 19131 

601 N. Ninth Ave. 
Evansville, Ind. 47707 

P. O. Box 500 
Geismar, La. 70734 

8250 St. Aubin 
Detroit, Mich. 48211 

P. 0. Box 6027 
Cleveland, Ohio 44101 

P. 0. Box 6027 
Cleveland, Ohio 44101 

10319 -21 Grand River Ave. 
Detroit, Mich. 48204 

79 Sidney St. 
Cambridge, Mass. 02139 

1378 N. Kingsland 
St. Louis, Mo. 63133 

North 3rd St. & New York 
Central Railroad 
Terre Haute, Ind. 47801 

Box 227 
Linden, N. J. 07036 

Hancock Ave. 
Belleville, N. J. 07109 

Hartsville, S. C. 29550 

P. 0. Box 866 
Mt. Holly, N. C. 28120 

9229 General Court 
Plymouth, Mich. 48170 

2400 E. Ganson St. 
Jackson, Mich. 49202 

P. 0. Box 807 
Buffalo, N. Y. 14240 
333 Wilson Ave. 

Machines So. Norwalk, Conn. 06854 

-31- 

DATE 
MAILED ' PER 

.2.-0z71_70 .9)1, 

a 7_70 >4- 

a -a 7-70 13--)1' 

Q '27-70 a"' 
7_.7a kg 

o2-a-7-7o 

0?- 770 

e2 - -7-70 21-)1"- 

01 7v )1- 

-a77o 
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NAME 

556. Sprayon Products, Inc. 

557. St. Clair Rubber Co. 

558, Staley Chem. Co. 

559. UBS Chemical Div. 

560. Esso Research & 
Eng. Co. 

561. American Oil Co. 

562. Standard Packaging 
Co. 

563. Standard Drywall 
Prods. 

564. Amoco Chemicals Corp. 

565. Standard Pressed Steel 

566. Stanley Chem. Div. 

567. Paisley Pro-Div. 

568. Star Chemical 

569. State Chem. Co. 

570. Sterling Lacquer 
Mfg. Co. 

571. H. B. Stuck Adhesives, 
Inc. 

572. Sullivan Co. 

573. Sun Chem. 

. DATE 
ADDRESS MAILED PER 

26300 Fargo Ave. 
Bedford Heights, Ohio 44146 4)4 

Empire Building 
107 Clifford St. 
Detroit, Mich. 48226 

320 Schuyler Ave. 
Kearny, N. J. 07032 

495 Main St. 
Cambridge, Mass. 02142 

P. O. Box 243 
Elizabeth, N. J. 07203 

P. 0. Box 401 
Texas City, Texas 77590 

Forsgate Industrial Park 
Cranbury, N. J. 07821 

Box 578 
Bristol, Pa. 19007 

130 East Randolph 
Chicago, Ill. 60601 

Jenkintown, Pa. 19046 

77 Berlin St. 
East Berlin, Conn. 06023 

1153 Bloomfield Ave. 
Clifton, N. J. 07012 

9830 Derby Lane 
Westchester, Ill. 60153 

205-207 Polk St. 
Amarillo, Texas 79107 

3150 Brannon 
St. Louis, Mo. 63139 

3327 Chartres St. 
New Orleans, La. 70117 

212 East Trigg Ave. 
Memphis, Tenn. 38102 

631 Central Ave. 
Carlstadt, N. J. 07072 

-32- 

0.411 

c.? -.2 7 

-07-7-7o 

z --cd. 7-70 

-?-1-70 

g - - -7-70 

-ZG,2l70 

A--)4 - -7-70 

- .2 -7_70 .1. 

-2 7-70 6.-)t 

2. ?770 
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E 

574. Sun Chem. Corp. 
Gen. Printing Co. 

575. Sun Oil Co. 

576. Sun Chem. Corp. 

Sunolin Chem. 

578. Sunflo Paint 

579. Super Tire Engi- 
neering Co. 

580. Supronics Corp. 

581. w. J. Sutcliffe Co. 

582. Swift & Co. 

583. Talon Adhesives 

584. Charles S. Tanner Co. 

585. Technical Tape corp. 

586. Tech. Coatings 

587. Technical Coatings 
Co., Benj. Moore Co. 

588. Technical Sealants & 
Adhesives 

589. Technological Lab, 
Inc. 

590. Tenneco Chemicals 

591. Tenneco Chemicals, Inc. 

DATE 
ADDRESS MAILED PER 

390 Central Ave. 
E. Rutherford, N.J. 07073 

1608 Walnut St. 
Philadelphia, Pa. 19103 

750 Third Ave. 
New York, N. Y. 10017 

North Claymont, Del. 19 

P. O. Box 227 
Amsterdam, N. Y. 12010 

7255 Crescent Blvd. 
Camden, N. J. 08110 

100 Doraa Ave. 
Livingston, N. J. 07039 

P. O. Box 5 
E. Rutherford, N.J. 07073 

115 West Jackson Blvd. 
Chicago, Ill. 60604 

160 Passaic Ave. 
Kearny, N. J. 

450 Furman Hall Rd. 
Greenville, S. C. 29608 

1 LeFevre Lane 
New Rochelle, N. Y. 10801 c2 7-70 

1056 Walsh St. 
Santa Clara, Calif. 95050 02-42 

- 7_7. 

c2 2'77'1 

- -1-70 

134 Lister Ave. 
Newark, N. J. 07105 

43 East water St. 
St. Paul, Minn. 55107 

P. 0. Box 395 
Ozark, Mo. 65721 

9001 Randolph 
Houston, Texas 77017 

P. O. Box 51 
Reading, pa. 19603 

-33- 
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NAME 

592. Texas Rubber & 
Specialty Corp. 

593. Tex F Tessier 

594. Thieile Engdahl, Inc. 

595. Thiem prod. 

596. Thiokol Chem. Corp. 

597. Tip Top Prods. Co. 

598. Titanine, Inc. 

599. Tri-Wall Containers, 
Inc. 

600. Et Trotters Co. 

601. Tru-Rite, Inc. 

602. Tull Chemical Co. 

603. Wagner Electric 

604. umc corp. 
Hermetitie Div. 

6o5. u. S. Gypsum co. 

606. Palmer products, Inc. 

607. Ultra Chem., Inc. 

6o8. Unimar, Inc. 

609. Union Camp Paper Corp. 

ADDRESS 

930 Adele St. 
Houston, Texas 77016 

P. O. Box 656 
Petaluma, Calif. 94952 

1100 Fairchild 
Winston-Salem, N.C. 27105 

9800 W. Rogers St. 
Milwaukee, Wisc. 53227 

DATE 
MAILED - PER 

k.),4 

°2- 7. 

A)' 

.2-.Z170 
"zs1-70 4 )1 

a-....?770 4)4 

,2-.,z7,712 h )4 

. 11803 t ).4 

780 North Clinton Ave. 
Trenton, N. J. 08607 

1508 Burt St. 
Omaha, Neb. 68102 

Morris & Elmwood Ave. 
Union, N. J. 07083 

One Dupont St. 
Plainview, L.I., N.Y 

939 port Washington 
Port Washington, L.I., N.Y. 

11050 .2 

43 Hall St. 
Brooklyn, N. Y. 11205 4.>4 
P. O. Box 246 
Oxford, Ala. 36201 

6400 Plymouth 
St. Louis, Mo. 63133 

245 Patterson Plank Rd. 
Carlstadt, N. J. 07072 

;&-..1-770 0)4 

c2. 770 4- 

--- 770 4.V 

101 S. Wacker Drive 
Chicago, Ill. 60606 

- -70 4 )11 

r2 

P. O. Box 33 
Worcester, Pa. 19490 

1400 N. Walnut St. 
Wilmington, Del. 19809 

3539 Pinemont 
Houston, Texas 77040 

793 N. Lathrop Ave. 
Savannah, Ga. 31401 ZOL 

-34- 
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NAME 

610. UPACO Adhesives, Inc. 

611. Union Carbide Corp. 

612. Uniroyal 

613. united Resins Prods., 
Inc. 

614. U. S. Steel 

615. United Electric 
Controls Co. 

616. United Lacquer Mfg. 
Corp. 

617. Universal Oil Prod. 
Co. 

616. U. S. Government 
Office In Charge 

619. U. S. Government 
Printing Office 

620. U. S. Government 
Dir. procurement & 

Prod. 

621. U. S. Catheter & 
Inatr. Corp. 

622. U. S. Paint Lacquer 
& Chemical Co. 

623. U. S. Tar products 

624. Vacuum Finishing 

625. Varcraft Paint Co. 

626. Vernon Specialties, 
Inc. 

ADDRESS 
DATE 

. 

MAILED PER 
1605 Hyde Park Ave. 
Hyde Park, Mass. 02136 

270 Park Ave. 
New York, N. Y. 10017 

312 N. Hill St. 
Mishawaka, Ind. 46544 

100 Sutton St. 
Brooklyn, N. Y. 11222 

Homestead Steel Works 
Homestead, Pa. 15120 

.1-A7_70 
/ 

0-)k 

491- 

2 _70 4)4_ 

a-.27_70 .d. 

.2 -d1_70 /01 
85 School St. 
Watertown, Mass. 02172 

1001 W. Elizabeth Ave. 
Linden, N. J. 07036 

State Highway Route 17 
E. Rutherford, N.J. 07073 

Naval Ordnance Laboratory 
8050 George Ave. 
Silver Springs, Md. 20910 .Z -a 770 ,6)1 
Purchasing Div. 
Washington, D. C. 20402 -02 7.70 .8 

Bldg. 4455 
Edgewood Arsenal, Md. 21010 2 - ..2 --7c /(,)4 

P. 0.-Box 30 
Glens Falls, N. Y. 12801 2 -0)-7_70 b)/ 

06)4 

Lloyd Road 

u 
Ma tawan, N. J. 07747 .) -01 7 7 
15615 W: High St. 
Middlefield, Ohio 44062 a - a 7 -70 

7_7o ,8 

42 River St. 
1 North Tarrytown, N.Y. 10591 ..2 -.17-7fl ) 

2115 Singleton 
St. Louis, Mo. 63103 

Keim & Cross Sts. 
Pottstown, Pa. 19464 

-35- 
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- DATE 
NAME ADDRESS MAILED PER 

627. Viking Cooling Co. 

628. Vimasco Corp. 

629. Virginia Paint Mfg. 

630. Vulcan Materials Co. 

631. W & M Mfg., Inc. 

632. Wallace & Tiernan, Inc. 

633. Wallace Company 

634. Warwick Chem. Co. 

635. Warwick Rubber Molding 
Corp. 

636. Welborn Paint Mfg. Co. 

15-20 129th St. 
College point, N. Y. 11356 -2.-7-70 >4 

P. 0. Box 465 
Nitro, W. Va. 25143 

623 West 24th St. 
Norfolk, Va. 23517 

P. 0. Box 545 
Wichita, Kansas 67201 7 - -is 

Geneva, Ind. 4674o 7 70 /54 
Harchem Div., Box 178 
Newark, N. J. 07101 - 7_ 70 4)1- 
P. 0. Box 1048 
Gonzales, La. 70737 Ho 
Sun Chem prods. Div. 
Wood River Jot., R.I. 02894-..21_ 

7 
k)4 

Forester Ave. 
Warwick, N. Y. 10990 

215 Roosmore Rd., SW 
Albuquerque, N. M. 87102 

637. West Chester Chem. Co. Box 39 
West Chester, Pa. 19380 

638. West Virginia Pulp & 3400 E. Biddle 
Baltimore, Md. 21213 paper 

'639. Westinghouse Elec. co. 

640. Wetherill Chem. 

641. White Rodgers Co. 

642. Wilhold Glues, Inc. 

643. Willow orario, Inc. 

644. Wisconsin Elec. Coop. 

Industrial Plastics Div. 
Manor, Pa. 15665 

820 Sherman Ave. 
Pensauken, N. J. 08110 

9797 Reavis Road 
St. Louis, Mo. 63123 

2943 W. Carroll 
Chicago, Ill. 60612 

4.)4. 

°y-7© 4)1- 

-0?..7-70 k)1- 

a 27.7() )9- 

-,2 1_ 7, 

.2 -04/-70 

Z1-70 
0Ó-)t 

2201 S. Wantagh Ave. 
Wantagh, L.I., N.Y. 11793 4,2-02 -)_70 

1810 St. Part St. 
P. 0. Box 686 
Madison, Wisc. 53701 

-36- 

k )1- - -7-7, 
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Mrs ADDRESS 

645. Wisc. Rubber Prods., 
Inc. 

646. Woburn Chem. Corp. 

647, Wolverine Fabri- 
cating & Mfg. co. 

648. Wooster Finishes 

649. Walter Wurdack p Inc. ne 

65o. Wyandotte Chemicals 
Corp. 

651. Xandadu Corporation 

652. Yates Mfg. 

653. Yoder Mfg. 

654. Zenith Prods. Co. 

655. Outside Carpets, Inc. 

656. Baybestos Manhattan, 
Inc. 

657. Fiberfill Div. 
Dart Industries, Inc. 

658. Cosden Chem. Coatings 

659. Chrysler Corporation 
Chemical Division 

P. 0. Box 454 
Union Grove, Wisc. 53182 

1200 Harrison Ave. 
Harrison, N. J. 07029 

Princess St. & MoRR 
Inkster, Mich. 48141 

Wooster, Ohio 44691 

4977 Fyler Ave. 
St. Louis, Mo. 63139 

Wyandotte, Mich. 48192 

P. O. Box 537 
Saddle River, N. J. 07458 

1615 W. 15th St. 
Chicago, Ill. 60608 

1823 E. 17th St. 
Little Rock, Ark. 72202 

9420 W. Byron St. 
Schiller Park, Ill. 60176 

P. O. Box 692 
Rome, Ga. 30161 

P. O. Box 1021 
Bridgeport, Conn. 06602 

1701 N. Heidelbach 
Evansville, Ind. 47717 

P. O. Box 230 
Norristown, Pa. 19405 

5437 W. Jefferson 
Trenton, Mich. 48183 

66o. North Central Chem. P. O. Box 3091 Eastside 
Madison, Wisc. 53704 

661. Nelson Oil Co. P. O. Box 795 
Lenoir, N. C. 28645 

-37- 

DATE 
MAILED PER 

a -.7 .10 ,41Y, 

a ---z7_7.0 

a 70 

7 70 4)1. 

- h)t 

7_70 

2- .2 7.x, 

7-,70 

°2-21-78 
Ais 

- 7- 20 

-2 7-7o XY)1,- 

Sta. 

.P/70 
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Monsanto 

Monsanto Company 
SOD N. Lindbrph Boulevard 
St. Louis. Missouri 63166 
Phons: (314) 694 -1000 

June 1, 1970 

Dear Customer: 

You have received our letter mailed February 27, 1970 
notifying you of the allegations that certain poly- 
chlorinated biphenyls (PCBs) had been found in the 
environment and were contaminants. Since that time 
other reports concerning PCBs have been published. 
An examination of the PCB matter has indicated that 
their use in synthetic resin compositions may be a 
source of the alleged environmental contamination. 

Monsanto has sold PCB -containing materials under the 
trade name of Aroclorw. These Aroclors® included: 

Aroclor® 1232 
Aroclor® 1242 
Aroclor® 1248 
Arocloí 1254 
Aroclor® 1260 
Aroclor® 1262 
Aroclor® 1268 
Aroclor® 4465 
Aroclor® 1100 Series 
Montar® 1 

Toluene or xylene blends of the above products also 
contained PCB. 

MCL000213 
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Page 2 
6/1/70 

In review of the allegations which have been made 
concerning PCBs, and being a concerned and responsible 
member of the world community, we have come to a decision 
to discontinue the sale of PCB- containing products for 
modifier'and plasticizer applications effective August 30, 
1970. 

Recognizing that this action will result in research 
effort on your part to -f-Ind--adequate replacements, we 
have prepared a series of data sheets outlining suggested 
alternatives for most applications. Copies of the report 
for your application may be obtained by calling the 
regional office closest to you as shown on the attached 
sheet. 

We urge that you consider initiating now any necessary 
work on your part to effect the change to a new material. 
We stand ready to assist you in any way possible. 

Very truly yours, 

-mil ,. 
W. E. Schalk 
Director of Sales 
Plasticizers 

ek 

Attachment 

Ma0ao214 
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MONSANTO COMPANY 
REGIONAL SALES OFFICES 

Akron Marketing & Research Center 
260 Springside Drive 
Akron, Ohio 
(216) 666 -4111 

Chicago Sales Office 
3158 Des Plaines Avenue 
Des Plaines, Illinois 60018 
(132) 296 -6688 

Everett Plant 
Everett Station 
Boston, Massachusetts 02149 
(617) 387 -5010 

New York Sales Office 
277 Park Avenue 
New York, New York 10017 
(212) 922 -4111 

St. Louis Sales Office 
800 North Lindbergh 
St. Louis, Missouri 63166 
(314) ox 4 -1000 

Wilmington Sales Office 
2005 Concord Pike 
Wilmington, Delaware 19803 
(302) OL 8 -6531 

MCL000215 
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REPLACEMENT SUGGESTIONS FOR 

AROCLORS 1232, 1242, 1248, 1254, 1260, 1262, 1268 

The attached charts present the suggestions which 

Monsanto has put together for replacement of the 

Aroclors which we are withdrawing from the market. 

It should be noted that these suggestions are based 

primarily on their suitability to an application. 

The cost of using these replacements will range from 

being more expensive to less expensive. 

MCL000216 
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REPLACEM t SUGGESTIONS POR MONSANTO AROCLORS 

Resin Application Product Presently Used Suggested Replacements 
1232 1242 124tá - 1254 12b0 1262 1266 

Polysulfide Automotive - 

Thermoset 
Acrylics 

Light 
Construction 

Chlorinated Coatings 
Rubber 

Adhesives 

X X Santicizer 679, Santi- 
cizer 213, Aroclor 5442 
or Aroclor 5460 with 
Santicizer 261 in this 
order.. Bentonite may 
have to be used with 
Santicizer 679 and 
Santicizer 213 asa 
thickener. 

X X X X Replace Aroclor 1248 and 
Aroclor 1254 with Santi- 
cizer 261. Or use Aroclor 
5442/546o blends with 
Santicizer 160/261 to 
replace Aroclors -1248, 
1254, 1260, 1262. 

X X X Where resistance to 
concentrated H2SO4 is 
required, use 2/1 blend 
of Aroclor 5460 /5442. 
In other applications, 
use 2/1 blends of Aroclor 
5460 and Santicizer 160, 
Santicizer 261, Santi- 
cizer 711. 

X X Blends of Aroclor 5460/ 
Santicizer 160 or Santi- 
cizer 261. 

MCLOOO217 
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REPLACEMENT SUGGESTIONS FOR MONSANTO AROCLORS 

Resin Application Product Presently Used Suggested Replacements 
1232 1242 1246 1254 12b0 1262 71g66 

Styrene 
Butadiene 
Rubber 

Coatings 

Adhesives 

Polyvinyl Emulsion 
Acetate Adhesives 

Other 

Hot Melt 
Adhesives 

x 

X X X X 

X X X X 

X X 

See chlorinated rubber, 
coatings for suggested 
starting points. 

DBP, Santicizer 160, 
Aroclor 1221 

Santicizer 218-A/885, 
Santicizer 160, Aroclor 
1221, Santicizer 148 

Santicizer 160 

X This is a flame retardant 
filler with good heat dis- 
tortion characteristics. 
Possible replacements for 

'Aroclor 1268 might be 
Aroclor 5460, TPP, Phos- 
ard C-22-R, 2XC-20 
Development product) 

Miscellaneous X X X X X X A 62% Aroclor 5460/38% 
Aroclor 1221 blend gives 
viscosity'equal to Aroclor 
1254. Maximum Aroclor 
5460 concentration 
possible is 70%. Higher 
concentrations do not 
allow solution of Aroclor 
5460 in Aroclor 1221. 

MCL00021 8 
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2      A.    Well, I didn't say that.

3      Q.    Well, I'm asking you.

4            There are dozens, perhaps hundreds,

5 of other substances that contain chlorinated

6 hydrocarbons in a room.  Correct?

7      A.    Not necessarily.

8      Q.    I didn't say "necessarily."

9            There can be?

10      A.    I'm saying necessarily.

11            It depends upon --

12      Q.    That's not my question.

13            Can there be dozens of other

14 chlorinated hydrocarbons in a room --

15            MR. LAND:  Objection --

16      Q.    -- whether they are from pesticides,

17 solvents, fire retardants and so forth?

18            MR. LAND:  Objection, incomplete

19 hypothetical and misleading.

20            THE WITNESS:  It's totally dependent

21 upon the room.  It's totally dependent upon the

22 situation.

23      Q.    My question is:  Can there be dozens

24 of other substances containing chlorinated

25 hydrocarbons in the room?
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2            MR. LAND:  Same objections.

3            THE WITNESS:  I'm going to just stay

4 with my previous response.

5            It's totally dependent upon the

6 situation.

7      Q.    Okay.  So using this Anniston

8 method, can you tell me how you are going to

9 control for those other substances in an effort

10 to detect PCBs?  What would you do?

11      A.    Well, the first thing that I would

12 do is have a proper blank.

13      Q.    Okay.

14      A.    Something that represents a control.

15      Q.    Okay.  You have a proper blank.

16            By the way, the blanks in this

17 experiment showed the presence of chlorinated

18 hydrocarbons, did they not?

19      A.    Don't know.

20      Q.    You didn't check that out?

21      A.    Nope.

22      Q.    That wasn't of interest to you, as a

23 scientist?

24      A.    It wasn't in the document.

25      Q.    It wasn't?
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2 knowledge of the Westport school.

3      Q.    You don't?

4      A.    No.

5      Q.    Okay.  Let's use any school.  Okay?

6 Any hypothetical school.

7            You're in the 1950s, you're a

8 Monsanto scientist and you're using the

9 Anniston method.  Okay?

10      A.    Mm-hmm.

11      Q.    And you want to know whether there

12 are PCBs in that school.  Okay?  Right?

13      A.    (Indicating affirmatively.)

14      Q.    So how is it that you are going to,

15 using the Anniston method, determine that what

16 you are seeing using the Anniston method are

17 PCBs as opposed to some other chlorinated

18 hydrocarbon?

19      A.    In the 1950s?

20      Q.    Yes.

21            MR. LAND:  Objection, lacks

22 foundation.

23            THE WITNESS:  In the 1950s, if you

24 were in a school somewhere else, at some other

25 location, and you were using the Anniston
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2 method, you would not be able to identify PCBs

3 based upon that singular analysis.

4      Q.    Okay.  And the reason is because

5 you?

6      A.    You can't control for background.

7      Q.    Okay.  Now, you are giving testimony

8 in this case as an analytical chemist.  Is that

9 correct?

10      A.    Yes.

11      Q.    And so you are not here to testify,

12 and you're not an expert in such fields as

13 toxicology?

14      A.    No, I'm not.

15      Q.    Health effects, if any, of PCBs?

16      A.    No.

17      Q.    Fate and transport of PCBs?

18      A.    No.

19      Q.    Polymer sciences?

20      A.    No.

21      Q.    PCB remediation?

22      A.    No.

23      Q.    You mentioned that you don't know

24 anything about the Westport Middle School?

25      A.    No, I have no specific knowledge
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2      A.    Yeah.

3      Q.    Are you familiar with any, first of

4 all, Monsanto document that suggested that this

5 method, the Anniston method, could be used to

6 detect PCB levels in ambient air at the

7 nanogram level?

8      A.    That it would have that level of

9 sensitivity?

10      Q.    Yes.

11      A.    Not as they actually operated it in

12 the description that they had.

13      Q.    Are you familiar with any scientific

14 literature that suggested -- from the 1950s and

15 1960s, that suggested that this method was

16 sufficient -- the Anniston method was

17 sufficiently sensitive to detect PCBs in

18 ambient air at the nanogram level?

19      A.    Not as written and not as specified

20 in their operating procedure that they have

21 listed.

22      Q.    When was the first time that

23 somebody conducted an experiment to measure

24 PCBs volatilizing from caulk?

25      A.    From what?
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2 reasonable.

3      Q.    Okay.  Now, there are some problems

4 with increasing sampling time, are there not?

5 Methodological problems?

6      A.    Practical limitations, yes.

7      Q.    For one thing, interferences will

8 accumulate, these other ambient sources of

9 chlorinated hydrocarbons.  Correct?

10      A.    Assuming everything would probably

11 come up.

12      Q.    Conditions in the plant might

13 change.  Correct?

14      A.    (Indicating affirmatively.)

15      Q.    Is that yes?

16      A.    Yes.

17      Q.    Am I correct that you might saturate

18 the combustor and the scrubber?

19      A.    You'd have to conduct the experiment

20 to know that.

21      Q.    But that is a possibility.  Correct?

22      A.    At some point you probably would,

23 but I'm not sure where that point would be.

24      Q.    You don't know whether it would be

25 after 100 hours or 150 hours or whatever?
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2      A.    I don't.

3            But you could always modify the

4 scrubber as well.

5      Q.    You'd also -- by the way, have you

6 done any research on the experimental pumps

7 used in the 1950s to determine whether there

8 were reliability issues with running a pump for

9 upwards to 525 hours?

10      A.    No.

11      Q.    But that would be a concern.

12 Correct?

13      A.    If you were trying to achieve

14 improved detection limits by sampling time

15 only, you'd want to know that the pump was

16 stable or at least be able to monitor what it

17 was doing during that time.

18      Q.    And in any event, you have done no

19 research to determine whether an experimental

20 pump that would be used for these purposes

21 would operate reliably for upwards to 525

22 hours.  Correct?

23      A.    No.

24      Q.    You also mention increasing sampling

25 rates.  Is that correct?
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2      A.    Yes.

3      Q.    Once again, with increasing sampling

4 rates, interferences will accumulate.  Correct?

5      A.    You would be sampling more material.

6      Q.    So you agree with me?  Yes?

7      A.    You would potentially increase

8 everything, yes.

9      Q.    And once again, you might have

10 problems with saturating the combustor and

11 scrubber?

12      A.    Again, unknown.  Depends.  You'd

13 have to do the experiment.

14      Q.    Right.  But in any event, you have

15 not reviewed any scientific literature to

16 determine when the combustor and scrubber would

17 saturate in terms of the increased sampling

18 rates.  Correct?

19      A.    That's correct.

20      Q.    Nor with the increased sampling

21 time.  Correct?

22      A.    That's correct.

23      Q.    And of course going back to what was

24 technologically available then, you would have

25 to find a pump, an experimental pump, that
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2      Q.    Assuming hypothetically that that

3 would be the rate at which you would have to

4 operate the pump to increase the sampling rate

5 to get a detection limit down to 1,000

6 nanograms per cubic meter, are you -- can you

7 name a laboratory scale pump that was available

8 in the 1950s and 1960s that was capable of

9 doing that?

10      A.    No.

11      Q.    Am I correct that if you do increase

12 the sampling rate to that level, you risk

13 getting blow-through?

14      A.    It would be a concern that you would

15 have to evaluate when you adjusted the

16 parameters of the experiment.

17      Q.    And you're aware of no scientific

18 data where that was quantitatively analyzed,

19 that is to say increasing a pump rate to over

20 500 liters per minute would result in

21 blow-through?

22      A.    I'm not aware of any data.

23      Q.    Did you do anything, sir, to verify,

24 using the scientific method again, that you

25 could use the Anniston method and increase
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2 sampling time and/or increase sampling rate and

3 achieve detection limits down to 1,000

4 nanograms per cubic meter?

5      A.    No, I've not personally used the

6 Anniston method.

7      Q.    Did you find anything in the

8 scientific literature that would confirm that

9 that would have been possible in the 1950s or

10 1960s using the Anniston method?

11      A.    No.

12      Q.    Now, I'm almost done with Page 2 of

13 my outline.

14            You understand this case is about,

15 among other things, volatilization of PCBs from

16 solid matrixes, plastics -- referred to

17 generally as plastics?

18      A.    I understand it's -- that my role is

19 to evaluate PCB analytical methodologies as

20 related to volatilization from various media.

21 I don't know whether I'd use the word "solids."

22      Q.    Okay.  Well, I'm talking about caulk

23 and paint.

24      A.    Yeah.  I wouldn't necessarily

25 consider caulk a solid.
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2      Q.    Okay.  Whether you consider it a

3 solid or not, caulk and paint, that's what I'm

4 talking about.  Okay?

5      A.    Yeah.

6      Q.    And are there a number of factors

7 that would influence the rate and amount of

8 volatilization from caulk or paint?

9      A.    Certainly.

10      Q.    Would one of those be what the

11 matrix is, that is caulk versus paint versus

12 mastic.  Correct?

13      A.    Would that affect the -- the what?

14      Q.    The rate and amount of

15 volatilization of PCBs.

16      A.    I would suspect that it could, yes.

17      Q.    Would other ingredients in the

18 matrix affect the rate and amount of

19 volatilization?

20      A.    I would suspect that they could,

21 yes.

22      Q.    Would the amount of PCBs in that

23 matrix affect the rate and amount of

24 volatilization?

25      A.    I would also say yes, once their
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2 concentration in the material became high

3 enough.

4      Q.    Okay.  By the way, would the

5 molecular weight of the chemical, such as PCBs,

6 affect the rate and amount of volatilization?

7      A.    Not in and of itself.

8            So if you change from -- if you

9 increase the molecular weight, let's say from a

10 trichloro to a heptachloro, generally it's

11 going to be less volatile, but it's not as

12 simple as saying that that's universally true.

13      Q.    Well, generally speaking, would the

14 vapor pressure of a chemical affect the amount

15 and rate at which it might volatilize once it's

16 incorporated into a matrix?

17      A.    Yes.

18      Q.    Okay.  And obviously, the lower the

19 vapor pressure the less volatilization?

20      A.    Yes, with all other things being

21 constant.

22      Q.    And we're going through what those

23 other things are right now.

24      A.    That's fine.

25      Q.    Do you understand that?
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2      A.    Yep.

3      Q.    Would the ambient air temperature

4 affect the rate and amount of volatilization?

5      A.    Yes.

6      Q.    And obviously, the higher the

7 temperature, the greater the volatilization?

8      A.    Generally speaking, yes.

9      Q.    Would the surface temperature on

10 which the substance, whether it's caulk or

11 paint, affect the rate and amount of

12 volatilization?

13      A.    I would assume that it would, yes.

14      Q.    Would the surface area affect --

15 going back to surface temperature, the hotter

16 the surface temperature, the higher the rate

17 and amount of volatilization --

18      A.    Yeah.

19      Q.    -- all other things being equal?

20      A.    That would be reasonable, yes.

21      Q.    And the same with surface area.

22            The greater the surface area, the

23 higher the rate and amount of volatilization.

24 Is that correct?

25      A.    No.  That one's more complex.
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2            So that is going to depend upon what

3 the actual molecules are and how they move

4 through the material and whether they're

5 surface bound or have a relatively low depth of

6 penetration versus if they're fully contained.

7            So it's not as simple as just

8 greater surface area means greater loss.  It's

9 going to depend upon --

10      Q.    The thickness of -- is that what you

11 mean, the thickness of the --

12      A.    Yeah, the thickness and also what

13 the material actually is.

14      Q.    The constituent parts of it?

15      A.    The constituent parts and what the

16 analyte are.

17      Q.    How about, again, trying to figure

18 out the extent to which PCBs might volatilize

19 or the rate at which they might volatilize from

20 a substance like caulk or paint?

21            You'd have to take into account,

22 would you not, air exchange within the room

23 you're measuring?  Ventilation issues?

24      A.    Well, that's a complex issue too,

25 because it's going to depend upon whether or
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2 probably lead to more rapid volatilization than

3 brushing.

4      Q.    Are you aware of any scientific

5 literature that tested the proposition of

6 whether you could extrapolate volatilization of

7 substances from paint to volatilization of

8 substances from caulk?

9      A.    I'm not aware of any literature that

10 actually shows that correlation.

11      Q.    Would it be fair to say that it's

12 been -- based upon your research, it's been

13 common knowledge in science and industry

14 throughout most of the 20th century that

15 plasticizers would volatilize from plastic

16 products?

17      A.    I think that's probably a fair

18 statement.

19      Q.    And certainly --

20      A.    Actually, let me just pause for one

21 second and say that volatilization is kind of a

22 complex idea.

23            Like for instance, the phthalate

24 plasticizers of drinking water bottles, I think

25 you could argue whether that's actually
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2 volatilization or just migration.  But yes.

3      Q.    It might be more leeching, as

4 opposed to volatilization?

5      A.    Yes.

6      Q.    Okay.  But generally speaking,

7 scientists and people in the industry have

8 known that plasticizers will volatilize from

9 plastic products.  Right?

10      A.    Yeah, I think that's reasonable.

11      Q.    And certainly sophisticated

12 formulators of plastic products like caulk or

13 paint, like Thiokol or Sherwin-Williams, those

14 companies, is it your understanding, have their

15 own teams of scientists and engineers who

16 formulate their products?

17            MR. LAND:  Objection, calls for

18 speculation, lack of foundation.

19            THE WITNESS:  Yeah, I don't have an

20 intimate knowledge of those companies.

21      Q.    But certainly your understanding is

22 that formulators of those products would be

23 aware that the plasticizers they're putting in

24 their products will at some point volatilize?

25            MR. LAND:  Objection, calls for
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2 speculation, lacks foundation.

3            THE WITNESS:  I mean, it's -- I

4 would hope that they would.

5      Q.    Okay.

6      A.    But again, I'm aware that a lot of

7 companies are essentially resellers.

8            So where the formulators actually

9 exist, I mean, I don't know.

10      Q.    What might vary would be the rate of

11 volatilization, correct, depending upon all

12 those factors that we discussed?

13      A.    It could vary, yes.

14      Q.    You're aware, are you not, that

15 Monsanto advised its customers of the chemical

16 properties of PCBs, including molecular weight,

17 vapor pressure?

18            MR. LAND:  Objection, lacks

19 foundation.

20            THE WITNESS:  Molecular weight would

21 have been known because the molecules were

22 specified.

23            But they were averages, so they

24 weren't -- so they weren't -- it wasn't a

25 detailed isomer knowledge.  So they were
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2            Do you agree with that?

3      A.    I don't know actually.  I don't have

4 numbers for that to agree or disagree.

5      Q.    Can you tell me whether -- or would

6 you agree with me that PCBs do not have

7 significant vapor pressures at temperatures

8 below 200 to 250 degrees Celsius?

9      A.    I can't tell you their exact

10 numbers, but I know that you can elute them

11 through a gas chromatograph at reasonably low

12 temperatures, so...

13      Q.    Well, could you answer my question?

14            Would you agree with me that PCBs do

15 not have significant vapor pressure at

16 temperatures below about 200 to 250 degrees

17 Celsius?

18            MR. LAND:  Objection, asked and

19 answered.

20            THE WITNESS:  Yeah, I don't know the

21 answer.

22      Q.    Next sentence, "This heated glass

23 inlet was soon supplemented by a solids probe."

24            We've discussed that.  Right?

25      A.    Correct.
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2      Q.    No.  That wasn't my question.

3 Listen to my question.

4      A.    I'm following up to answer your

5 question.

6            So I'm not familiar with what vapor

7 pressure range they evaluated for petroleum

8 hydrocarbons, as Ron Hites points out.

9            But I would suspect that they could

10 have gone to molecules with reasonably low

11 vapor pressures, though I do not know.

12            MR. GOUTMAN:  I move to strike as

13 unresponsive.

14      Q.    Can you cite any scientific paper

15 which demonstrated in the 1950s that GC mass

16 spec could successfully analyze substances with

17 vapor pressures on the order of PCB vapor

18 pressures?

19            MR. LAND:  Objection, calls for

20 speculation, lacks foundation.

21            THE WITNESS:  No.

22      Q.    It then goes on.  I'm looking at the

23 last two sentences of that paragraph, sir.

24            "Thus, Gohlke had demonstrated the

25 concept of GC-MS, but it was not sustainable.
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Expert Witness Statement for James C. Lamb IV, Ph.D., DABT, ATS 
in Town of Westport and Westport Community Schools vs. Monsanto et al. 

 BACKGROUND AND QUALIFICATIONS 
My credentials are set forth in the attached Curriculum Vitae.  I have more than 30 years of 

experience specializing in general toxicology, carcinogenesis, reproductive and developmental 

toxicology, risk assessment, and regulatory policy.  I have served on numerous scientific and legal 

panels, and on review boards for government and private organizations.  A few of the 

organizations that I have served on include: three National Academy of Sciences Committees 

that focused on the topics of Risk Characterization, Hormone‐related Toxicants (i.e., endocrine 

disrupting compounds) and the Health Implications of Perchlorate Ingestion; the U.S. Delegation 

to the Organization for Economic Cooperation and Development; and International Life Sciences 

Institute (ILSI).   

I have served as an officer for numerous scientific and professional organizations including 

President of the American Board of Toxicology, the largest toxicology certification in the world, 

and President of the Academy of Toxicological Sciences, which is a major international toxicology 

certification organization.  Other positions include, for example, President of the Regulatory 

Safety Evaluation Specialty Section of the Society of Toxicology (SOT), President of the SOT 

Reproductive and Developmental Toxicology Specialty Section, member of the SOT 

Congressional Task Force and the SOT TSCA Reauthorization Task Force.  I have chaired and 

belonged to numerous other society committees over the years.  In 2011, I was honored by the 

Mid‐Atlantic Society of Toxicology as their Ambassador of Toxicology.   

Since the mid‐1980’s, I have worked as a toxicology and regulatory consultant.  Throughout my 

career I have written and presented reviews of technical and policy issues raised by regulatory 

agencies, and evaluated data developed for making regulatory decisions.  My work includes an 

understanding and the application of risk assessment for the purpose of determining and 

evaluating acceptable levels of exposure and risk to a wide range of compounds.  In the mid‐ 

1980s, I was the Special Assistant to the Assistant Administrator for Pesticides and Toxic 

Substances in the U.S. Environmental Protection Agency (US EPA) where I served as an advisor 

on major scientific, legal, and policy issues in toxicology, pesticide regulation, and toxic 

substances regulation.  Prior to that, I was a Biologist and Head for the Fertility and Reproduction 

Group of the National Toxicology Program (NTP), where I implemented research and testing 

activities in reproductive and developmental toxicology.  I was also a chemical manager at NTP 

responsible for toxicology and carcinogenesis studies on various substances.  My professional 

work has led to publishing more than 100 book chapters and papers in peer‐reviewed journals.  
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 MATERIALS REVIEWED 
In the development of this expert report, I have reviewed and relied upon various scientific 

articles and books that are referenced below.  I have also considered the various witness 

statements, exhibits, and complaints in my preparation of this statement and my expert 

opinions.  I reserve the right to revise this report as other information becomes available to me. 

 PRINCIPLES OF TOXICOLOGY 
Evaluating the risk of any substance, natural or synthetic, requires knowing both the toxicity and 

the exposure to that substance.  All substances are toxic.  Toxicity is the potential of a substance 

to cause adverse health effects.  “Adverse” is generally defined as a finding that causes an overt 

change in the test subject’s health, or ability to function or reproduce.  Enzyme induction, 

metabolic response to an exogenous substance, transient binding to receptors, or subtle, non‐

persistent changes in clinical chemistry parameters are not generally considered adverse health 

findings.  Further, the identification of biomarkers is indicative of exposure, but does not 

necessarily mean that adverse health effects will result. 

The potential toxicity of any chemical depends upon both its structure and activity.  

Fundamental biological processes such as absorption, distribution, metabolism, and excretion 

can affect a response observed under certain experimental conditions.  The route of exposure 

can influence the absorption, and consequently, distribution of a substance in the body.  

Therefore, exposure and toxicity data from one route of exposure may not be directly relevant to 

another route of exposure.  In addition, a substance may be changed to a more toxic or less toxic 

form by the body’s metabolic system.  Differences in exposure between animal and human 

studies, as well as differences in absorption, metabolism, and inherent susceptibility among 

animal species make it impossible to predict the response in humans merely by evaluating 

animal toxicity data alone. 

Toxicology studies are typically designed to establish both an exposure level that causes an 

adverse effect and a level at which no adverse effects can be detected (the no‐observed‐

adverse‐effect‐level or NOAEL) in the test species.  Thus, the appearance of toxicity in animal 

studies is intentional.  The lowest dose at which adverse effects occur is the lowest‐observed‐

adverse‐effect‐level, or LOAEL.  Toxicological studies are designed to include dose levels that are 

expected to cause adverse effects.  The presence of effects (or toxicity) does not prove risk 

without considering the doses or exposures associated with those effects and potential 

differences in the sensitivity of the test species and humans.  The evaluation of effects without 

consideration of dose is regarded as a characterization of the hazard – not risk – of that 

chemical.  Many classification systems for chemicals, such as listing a chemical as a carcinogen, 
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are limited to the hazard of a chemical.  Consequently, these lists or the classification alone are 

not sufficient to understand the relevance of the particular hazard to human health.  This is 

because the relationship between the dose at which adverse effects occur and potential human 

exposures are not considered. 

Dose‐response is a key element in understanding the toxicity of a chemical.  As described above, 

a toxicity study will ideally identify a dose where no effects are seen and several higher doses 

where adverse effects are observed.  This dose‐response relationship typically shows that with 

an increase in dose there is an increase in the severity of the effect.  In some cases, at the lowest 

dose levels no adverse effects are observed.  This is described as a threshold response where a 

sufficient dose is required to produce adverse effects and below which no adverse effects are 

seen. 

It is also important to emphasize the difference between in vivo tests (tests done in live animals) 

and in vitro tests (tests conducted in an artificial environment).  The merit of in vitro tests is their 

simplicity.  In vitro experiments can be used to isolate the effect of a chemical on a specific tissue 

or cell type or to identify a potential mechanism by which an effect occurs at the cellular level.  

However, in vitro tests do not consider metabolism, the route of exposure, or the chemical’s 

disposition within the body.  Although more expensive and time consuming than in vitro studies, 

in vivo studies account for the body’s collective influence on a substance via the processes of 

absorption, disposition, activation, and deactivation, all of which provides a more complete 

understanding of a chemical’s effect on an organism.  Thus, in vitro data alone cannot predict 

findings in the whole animal or human. 

Although in vivo studies have several advantages over in vitro assays, other factors must be taken 

into account when extrapolating findings to humans.  Several differences are known to exist 

between species and other, as yet unknown, differences may affect study findings.  For example, 

the reproduction and development of offspring in rodent differs from humans on several levels 

from the duration and hormonal pattern of estrous cycle, to the typical number of offspring, and 

the age‐specific stages of development.  Additionally, as a consequence of these differences 

some species are more or less sensitive than humans in responding to certain exposures.  For 

example, binding to the Ah‐receptor has been shown to differ substantially among species 

(Conner and Aylward 2006).  Therefore, in vivo data are useful in understanding the potential 

effects in humans, but the animal models are limited in predicting human responses. 

Risk is a function of toxicity, exposure, and dose.  The risk to human health from a chemical 

depends on the inherent toxicity of the chemical, the likelihood of people coming into contact 

with the chemical, the conditions of such exposure, and the actual dose received.  Exposure is 
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not equivalent to dose.  Exposure is the potential contact with a chemical.  Dose is the amount of 

the chemical that enters and is absorbed into the body.  For example, exposure to a substance in 

indoor air is determined by many factors:  the concentration of the substance in air, the form of 

the substance in air as gas, vapor, aerosol, or particles, the air flow and turn‐over in a room or 

building, the duration of time in the room/building, the respiration rate, and the absorption of 

the substance in the respiratory system (from the mucous membranes in the nose and mouth to 

the alveoli of the lung). 

At least some toxicity, some exposure, and a minimum dose are required to result in risk.  For 

example, if the chemical is very toxic, but people are not exposed, there is no risk.  Likewise, if 

there is ample exposure or dose received, but the chemical is essentially nontoxic at that 

exposure/dose, there is no risk.  In addition, if there is exposure to a toxic compound, but the 

internal dose received by the individual is below a toxic dose, no adverse effects will occur.  

Many substances cause no adverse effects at low doses, and may even cause beneficial effects, 

but excessive exposures may cause harm.  For example, vitamin A is a teratogen (causes birth 

defects) in humans under certain exposure conditions.  However, every person, including 

pregnant women, must eat foods containing vitamin A to be healthy.  Only excessive doses of 

vitamin A during pregnancy pose a risk of birth defects.  Lower level doses or exposures at other 

times do not pose this risk.  The dose determines the poison. 

Experimental evidence in animals can be useful in risk assessment and elucidate potential 

mechanisms of action for a particular exposure to a particular chemical.  Animal data provide 

support for biological plausibility, but cannot substitute for human data.  Human epidemiological 

data are necessary to establish causation; causation is based on a weight‐of‐the‐evidence 

evaluation and considers various factors. 

 PRINCIPLES OF REGULATORY TOXICOLOGY AND RISK ASSESSMENT 
Regulatory agencies have a mandate to protect public health.  Therefore, regulatory levels for 

compounds that are present in the environment or to which people may be exposed are 

established with large margins of safety.  In fact, when deriving regulatory standards for non‐

carcinogens, the US EPA sets limits to meet the criterion of “an estimate of a daily exposure level 

for the human population, including sensitive subpopulations, that is likely to be without 

appreciable risk of deleterious effects during a lifetime” (US EPA 1989).  Similarly, for 

carcinogens, the cancer slope factor is an upper bound on the average risk in a population and is 

considered health‐protective for covering susceptible individuals (US EPA 2005).  While an upper 

bound cancer risk value is used for regulatory purposes, it is also known that the actual risk could 

be as low as zero.   
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Risk assessment is one of the methods for establishing these regulatory levels and is 

conservative by design.  Risk assessments rely on conservative exposure assumptions and 

conservative toxicity factors to derive concentrations of compounds to which individuals can be 

exposed without risk of adverse effects.  Exposure assumptions and toxicity factors are 

multiplied together, further compounding the conservative nature of the risk estimate.  

Exceeding regulatory levels does not mean that adverse health effects will occur; nor can these 

levels be used to predict the potential increase in risk from an exposure for a particular effect. 

 HISTORY OF TOXICOLOGY TESTING 
The early history of toxicology can be traced back to ancient times with the identification and 

use of various poisons (Lane and Borzelleca 2008).  However, the use of standard toxicology 

studies conducted today on various chemicals to assess or predict the potential risk from human 

exposure is a fairly recent phenomenon.  The earliest and most common experimental animal 

tests were acute toxicity studies designed to evaluate potential irritation or sensitization to 

workers (Gad et al. 1998).  This included an eye irritation test developed in the late 1930s and 

early 1940s with a summary scoring system proposed by Draize (1944).  Dermal sensitization 

tests were developed in the same time period.  These early protocols have had substantial 

modifications and refinements over time and do not reflect many of the requirements of assays 

performed today.  Even the guinea pig sensitization assay published by Buehler (1964) has since 

been modified for standardization in the conduct and interpretation of this test (Gad et al. 1998). 

Toxicology, like all scientific fields is a continually evolving discipline.  Gad (2007) attributes the 

accelerated development and use of predictive animal testing in the U.S. to three events.  First, 

there was the marketing of an eyelash product, Lash Lure, in the early 1930s; Lash Lure 

contained a coal tar dye, which caused corneal ulceration and loss of vision.  Second, the sale of 

an antibiotic containing a lethal concentration of diethylene glycol caused over 100 deaths and 

ultimately led to the passage of the Federal Food, Drug and Cosmetic Act in 1938.  The third 

event was the thalidomide tragedy that highlighted the need for testing for potential teratogenic 

effects.  These and other similar events resulted in the development of regulations and guidance 

on the types of toxicity studies that needed to be performed (US FDA 2014).  The first guidance 

for industry, the “Black Book” was published in 1949 and focused on food safety because food 

additives were intentionally present, exposures could last a lifetime, and they were not 

perceived to provide a benefit, such as drugs.  The specific toxicology tests included: acute 

toxicity (i.e., the LD50 or lethal dose that causes death in half of the animals), allergy/sensitization 

testing, subchronic toxicity (described as subacute), chronic toxicity, and reproductive studies 

(Lehman et al. 1949).  This guidance provided a number of recommendations for the conduct of 

the studies such as the route of administration, the numbers of experimental animals, and in 
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some cases the interpretation of the results.  In 1958, the Food Additives Amendment was 

passed requiring safety be demonstrated before the marketing of food additives (Merrill 2001).  

It is important to note that these early toxicity testing recommendations were limited to the US 

FDA and related to the approval of foods (additives and food‐use pesticides), drugs, and 

cosmetics only. 

Only subsequent regulations affected experimental animal testing of products not related to 

drugs or the food supply and are managed by various governmental agencies with a spectrum of 

authority to mandate toxicological testing (Merrill 2001).  Under the Environmental Protection 

Agency (US EPA), revisions to (FIFRA) in 1972 and the Toxic Substances Act (TSCA) in 1976 had 

consequences for toxicity testing of pesticides and industrial chemicals, respectively.  Under 

FIFRA, US EPA manages the review and approval of food‐use pesticide registrations which are 

supported in large part by a battery of toxicology studies ranging from acute and short‐term 

tests to chronic studies and cancer bioassays.  In contrast, under TSCA, a company is required to 

notify US EPA that a new chemical substance will be manufactured and sold.  Although available 

health data need to be submitted to the Agency, no specific testing is required before marketing 

the chemical.  If existing data are limited, US EPA can request testing of a chemical under TSCA 

under certain conditions.  Similarly, no advanced approval or toxicity tests are required under 

the Occupational Safety and Health Act of 1970 to protect workers who are involved in the 

manufacture of a new chemical substance.  The Consumer Product Safety Commission (CPSC) 

has oversight regarding the risks of commercial products to consumers.  This entails the 

determination of the hazards and potential risks associated with a product in context of benefit 

of the product.  In addition, the CPSC is responsible for administration of the Federal Hazardous 

Substances Act, first passed in 1960, that dictates the label warnings for products. 

Today, toxicity testing requirements are dependent on the type of product (e.g., drug, industrial 

chemical), and its use or potential exposure for humans (Lane and Borzelleca 2008).  For 

example, US FDA has fewer requirements for drugs that are administered for a short duration 

and more extensive testing required for those that will be administered for chronic conditions.  

In particular, cancer bioassays are only necessary for drugs that will be administered for 

continuously for at least six months or used repeatedly in an intermittent manner (US FDA 1996).  

These types of chronic studies or cancer bioassays were first required for drugs, food‐use 

pesticides, and other food additives in the mid‐1950s, but are not routinely required for other 

types of chemicals or products.   

How toxicology studies are conducted and the basic requirements for testing have also changed 

over time, including cancer bioassays (Beyer et al. 2011).  As noted above, the first chronic 
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testing requirements for US FDA (i.e., drugs, food additives, including food‐use pesticides) were 

developed in the late 1940s.  However, the study design utilized at that time differs substantially 

from what is required today under the US FDA/ICH guidance for drugs (US FDA 1996, 1997, 

2008) or US FDA’s Redbook for food additives (US FDA 2007).  A few examples of the difference 

include:  number of animals per group (>25 vs. ≥50 animals today), inclusion of a vehicle control 

group, and histopathology (liver and kidney vs. over 40 organs today).  Current chronic studies 

have additional design requirements that were not even identified when these types of studies 

were first conducted.  These factors include: animal identification, randomization into dose 

groups, test substance characterization, dose selection to include a maximum tolerated dose as 

the high dose, and evaluation of organ weights at necropsy.  Similar developments occurred with 

the study design of chronic toxicity testing for non‐food chemicals.  The first guidance was 

published by the NCI (1976) and differs from how studies are currently conducted by the NTP 

(2011).  A few examples of these differences include: the number of animals per group (>25 vs. 

≥50 animals), inclusion of sentinel animals, and observation of mortality and morbidity.  Another 

element that has changed over time in conducting all types of studies is the development of 

good laboratory practices (GLPs).  GLPs are requirements for study conduct to ensure 

consistency, reliability, and comparability.  Today, GLPs have been further developed to ensure 

global harmonization in the conduct of studies.  GLPs first proposed for experimental animal 

studies conducted for the US FDA in 1978 and finalized in 1987 (US FDA 1978, 1987), while US 

EPA’s GLPs for testing under TSCA were published in 1983 and adopted for pesticides under 

FIFRA in 1991 (US EPA 1985, 1991). 

In conclusion, toxicity testing was not standardized nor required by regulations until the mid‐

1950s and this testing was limited to US FDA‐regulated products.  The specific toxicology studies 

required, then and now, depend on the type of product being marketed and sold.  Furthermore, 

study designs have also evolved over time.  Current study requirements are much more specific 

and substantial, with studies submitted to regulatory agencies have the additional requirement 

to be conducted under GLP.  The most comprehensive testing historically, as well as the present, 

is conducted for chronically administered drugs, food additives, and food‐use pesticides.  

However, even today the regulatory requirements for the testing of industrial chemicals are 

limited. 

 SUMMARY OF PCB TOXICOLOGY TESTING BY MONSANTO 
PCBs were manufactured by Monsanto in the United States from 1929 to 1977, with use of PCBs 

limited to closed uses after 1972.  The sales of plasticizer applications, such as use in caulk were 

halted in August 1970.  PCBs were primarily used in industrial applications for thermal insulation, 

heat transfer, and lubrication because of their fire retardant properties and their resistance to 
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thermal and chemical degradation.  Monsanto voluntarily stopped the manufacture of PCBs as a 

result of reports of PCBs being detected in the environment, not as a result of human health 

effects.  In fact, the Interdepartmental Task Force on PCBs in 1972 stated that “[t]here currently 

are no toxicological or ecological data available to indicate that the levels of PCBs currently 

known to be in the environment constitute a threat to human health” (ITF 1972). 

The term “PCB” refers to a family of 209 similarly structured chemicals.  The defining difference 

among the 209 PCB types, or PCB congeners, is the number and position of the chlorine atoms in 

the molecule.  The number and location of chlorine atoms on the structure can change the 

properties of a congener.  For instance, congeners with more chlorine atoms are heavier and 

tend to persist longer in the environment.   

Monsanto conducted over 300 studies on various PCB mixtures between 1934 and 1972 (see 

Table 1, attached).  Early studies were conducted to investigate potential dermal effects of 

various PCB mixtures in workers, the predominate focus of testing at this time being safety in the 

workplace and industrial hygiene.   

While PCBs were still being manufactured and used, no adverse health effects were reported in 

Monsanto workers nor any workers using PCBs by their suppliers (e.g., General Electric) to 

suggest potential health effects in humans (Monsanto 1970).  Subsequent studies of workers 

exposed to PCBs demonstrate the greater exposures experienced by these workers (Smith et al. 

1980, Lawton et al. 1985, Seegal et al. 2011, Kimbrough et al. 2015).  Smith et al. (1980) report 

that PCB blood levels of workers exposed to Aroclor 1016 and 1242s were elevated compared to 

a non‐PCB worker community or utility workers not exposed to PCBs.  Mean concentrations in 

workers compared to the non‐PCB worker community were 8‐ to 50‐times greater for light 

fraction of PCBs (L‐PCB, 89 to 502 ng/mL) and 2‐ to 4‐times greater for the heavy fraction (H‐

PCB, 22‐51 ng/mL).  No evidence of illness or symptoms of illness were observed in these 

workers.  Lawton et al. (1985) similarly found a lack of clinical abnormalities or unusual 

morbidity/mortality in GE workers exposed to PCBs (Aroclor 1242); reported mean PCB 

concentrations in 1979, three years after PCB exposure terminated, were found to be similar to 

those reported by Smith et al. (1980):  L‐PCBs 67.9 ng/mL and H‐PCB 19.3‐23.7 ng/mL.  Seegal et 

al. (2010) also analyzed serum from GE capacitor workers that had been archived in 1976 and 

reported comparable concentrations of PCBs: L‐PCBs 26.4 ng/mL and H‐PCB 9.08 ng/mL.  

Kimbrough et al. (2015) recently provided an update on the GE workers and concluded that the 

only finding of an increase in all‐cancer mortality for females was likely spurious; no other 

findings were reported to be due to PCB exposure.  PCB exposures of workers are clearly much 

higher than the general population and have not been shown to exhibit adverse effects 
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attributable to PCB exposure.  Therefore, the protection of the work force provides confidence 

that potential lower exposures to PCBs would not pose a significant health risk. 

Monsanto animal toxicity studies included skin irritation studies in rabbits (Flinn 1934).  

Subchronic studies were conducted by Drinker (1937; 1938a, b; 1939) to evaluate the potential 

for inhalation toxicity and identify the cause of liver toxicity and skin lesions seen in workers at 

the Halowax facility.  These studies were conducted on a range of chlorinated naphthalenes, 

chlorinated benzenes, and a chlorinated biphenyl with approximately 68% chlorine.  These 

compounds were heated to temperatures that were considered to be representative of those in 

industry; a 65% chlorinated diphenyl was heated to 165 °C (329 °F) to achieve the experimental 

air concentrations.  Another consequence of the heating was to generate higher concentrations 

in the atmosphere than could be realized at room temperature.  Rats were exposed to 0.53 

mg/m3 for 4 months with only slight liver damage.  Given the limited toxicity observed, it was 

decided to retain the animals and expose them to a higher concentration of 6.23 mg/m3 for an 

additional 3 months.  Dr. Drinker (1938a) states that these animals “remained in perfect health,” 

but exhibited microscopic evidence of liver damage and therefore, “cannot be given an 

absolutely clean bill of health.”  There was some confusion in these publications regarding the 

various test materials and one product originally believed to be a chlorinated biphenyl was 

determined to, in fact, be a mixture containing chlorinated diphenyl benzene.  Ultimately, it was 

concluded that the 68% chlorinated diphenyl “was almost non‐toxic” (Drinker 1939) and that “if 

handled with ordinary precautions as to ventilation should be entirely harmless to workmen.”   

In 1953, a series of inhalation studies were conducted by Treon (1953) assess the toxicity of 

several compounds, including Aroclor 1248.  Subsequently, additional studies were conducted to 

evaluate and establish acceptable air concentrations of Aroclors (Treon 1955a, b).  The first 

series of studies investigated the toxicity of Aroclor 1242 and 1254 at air concentrations that 

approached saturation for seven hours per day: (17 of 24 days at 8.6 µg/L Aroclor 1242; 82 or 83 

days over four months at 6.83 µg/L Aroclor 1242 or 5.4 µg/L Aroclor 1254).  A second set of 

studies was conducted to assess potential effects at lower concentrations for an extended 

period of time: seven hours per day for 150 days over 214 total days at 1.9 mg/m3 Aroclor 1242 

and 1.5 mg/m3 Aroclor 1254.  Treon et al. (1956) noted that “it was necessary to heat these 

Aroclors in order to increase the rate of volatilization sufficiently to attain the concentrations 

maintained in these experiments.  To the extent that their industrial usage is carried out at 

ordinary temperatures, the hazard of their inhalation may well be slight or entirely absent.”  In 

the experiment where Aroclor 1242 was heated to a minimum of 55°C or 130 °F, animals were 

exposed for seven months and no adverse effects were reported.  Only when Aroclors were 

heated to 100 °C or higher (212 °F) were effects reported.  The results of these experiments 

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 124 of 263



James C. Lamb, IV, Ph.D., DABT, ATS 
Expert Witness Statement 
Westport v. Monsanto 
June 30, 2016 
 

Page 10 of 58 

were presented at the 1956 meeting of the American Industrial Hygiene Association (Treon et al. 

1956) and became the basis of the occupational standard for PCBs.   

Starting in the early 1950s, toxicity studies were conducted on a wide range of PCB‐containing 

products.  Initially studies included an acute oral study and establishment of a minimum lethal 

dose for at least one species.  By the mid‐1950s a battery of studies was often being conducted 

on products and included: acute oral toxicity, acute dermal toxicity, short‐term inhalation, 

dermal irritation, and ocular (eye) irritation studies.  In the late 1960’s as standardized protocols 

were developed, additional toxicity studies were conducted on the various Aroclor mixtures.  

These studies included subchronic studies, chicken residue studies, and fish toxicity studies.  By 

1972, when PCBs were withdrawn from open uses, the toxicological database for the three 

primary Aroclors 1242, 1254, and 1260 included three‐generation reproductive studies, 

developmental studies (1254 and 1260), genotoxicity studies, and two year chronic studies in 

both rats and dogs.   

As seen by the range of tests conducted on various PCB mixtures and the requirements for 

toxicology testing before 1972, Monsanto conducted the appropriate studies to assess the safety 

of their workers and potential users of their products.  These internal studies were also 

confirmed by the work of Dr. Drinker at Harvard University and Dr. Treon at The University of 

Cincinnati.  PCBs were not used as drug products, approved as a food additive, nor included as 

an active ingredient in pesticides applied to food crops (Monsanto 1940, Gissendanner 1968, 

Papageorge 1971).  Therefore, no chronic testing would have been expected within this 

timeframe.   

In 1972, an Interdepartmental Task Force on PCBs reviewed the available data and stated that 

“[t]here currently are no toxicological or ecological data available to indicate that the levels of 

PCBs currently known to be in the environment constitute a threat to human health” (ITF 1972). 

 PCBs: SUMMARY OF HEALTH EFFECTS 

7.1 Liver Toxicity 
Plaintiff experts state that Monsanto knew that PCBs caused systemic toxic effects in 

experimental animals and refer to the earliest toxicity studies of PCBs that reported liver effects 

in rodents (Drinker et al. 1938a, b; 1939; Treon 1956).  Drinker et al. (1938a) reported liver 

changes in rats exposed to 0.53 mg/m3 Aroclor 1268 for 119 days (16 hours per day) including 

increased swelling and granularity.  Toxicity was limited to the liver and was found to reversible, 

although granular and hyaline material remained.  Similar effects were observed by Treon et al. 

(1956) with slight to moderately severe degenerative changes in the livers of mice, rats and 

rabbits following exposure to 1.5 mg/m3 Aroclor 1254, but no pathological changes were seen in 
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experimental animals exposed to 1.9 mg/m3 Aroclor 1242.  Based on exposure for 7 hours per 

day the daily dose for Aroclor 1242 is approximately 233,000 ng/kg/day. 

Cancer bioassays and chronic toxicity studies conducted on Aroclor mixtures or individual 

congeners have also reported non‐carcinogenic liver effects.  Liver toxicity was exhibited as 

hypertrophy, hyperplasia, and other cellular alterations in the liver.  Liver effects were reported 

for Aroclor 1260 (Kimbrough et al. 1972, 1975; Rao and Banerji 1990; Mayes et al. 1998), Aroclor 

1254 (Kimbrough 1972, NCI 1978, Mayes et al. 1998), Aroclor 1242 (Mayes et al. 1998), and 

Aroclor 1016 (Mayes et al. 1998).  In the Japanese studies, Ito et al. (1973a, 1974) reported liver 

effects at some dose level for all three types of PCB mixtures: Kaneclor‐300, ‐400 and ‐500.  

However, Nagasaki et al. (1972) only report microscopic changes in the liver for mixture with the 

highest percent chlorination, Kaneclor‐500.  The NTP conducted cancer bioassays for three PCB 

congeners: 118, 126, and 153 (NTP 2010; NTP 2006a, b).  Liver toxicity was observed at some 

dose with each of the three congeners following two years exposure in the diet (note: PCB 153 

was not carcinogenic).  Although most of the chronic studies reported liver toxicity at the lowest 

dose administered1, these doses remain substantially higher than those estimated for students 

at Westport Middle School.  For example, the lowest dose administered in Mayes et al. (1998) 

was 25 ppm Aroclor 1254 or 1260, which is equivalent to 1,200,000 ng/kg/day. 

Liver toxicity is often characterized as a hallmark of PCB exposure; however, this effect is only 

seen at high doses.  Lower exposures, particularly to the lower chlorinated PCB mixtures as 

reported by Treon et al. (1956) and Ito et al. (1973a), did not exhibit histopathological changes in 

the livers of experimental animals.  Exposures in these experimental studies provide margins of 

exposure that are orders of magnitude greater than background exposure. 

7.2 Immunotoxicity 
The plaintiff experts have stated that PCBs are associated with immunotoxic effects.  

Toxicological studies in animals have reported immunological effects from exposure to high 

doses of commercial PCB mixtures, although these effects are not consistent across animal 

species (ATSDR 2000).  A number of the studies exploring immunotoxic mechanisms of action are 

limited by the use of in vitro methods (e.g., Levin et al. 2005, Smithwick et al. 2003), use of only a 

single dose (e.g., Bonnyms and Bastomsky 1976), small numbers of animals per dose group (e.g., 

Bannister et al. 1987, Smialowicz et al. 1989), or employed routes of exposure (e.g., 

intraperitoneal or i.p.) that are not directly relevant to potential human exposure (e.g., Arena et 

al. 2003, Harper et al. 1995).  In addition, there are a large number of studies that investigated 

                                                       
1 The exception being Ito et al. 1973a, where Kaneclor‐300 at 100 ppm in the diet did not result in liver hypertrophy 
or other liver histopathological changes. 
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the immunological effects of a single congener, which are more difficult to extrapolate to 

exposures from PCB mixtures (e.g., Harper et al. 1993, Silkworth and Antrim 1985).  

Furthermore, the majority of the immunotoxic studies have been conducted at doses that far 

exceed concentrations that might occur from indoor air exposures to PCBs. 

Although the i.p. route of exposure is not directly relevant, Davis and Safe (1989) conducted a 

dose‐response study assessing the formation of spleen plaque‐forming cells (PFC) in mice for 

various Aroclor mixtures.  This is a commonly used immunological assay that evaluates the 

response to sheep red blood cell (SRBC) by measuring the production of SRBC‐specific 

antibodies.  The authors stated that the lower chlorinated mixtures (i.e., Aroclor 1016, 1232, 

1242, and 1248) were not significantly immunotoxic at a dose of 50 mg/kg.   

A number of immunotoxicity studies have been conducted using single congeners: PCB 47, 77, 

105, 108, 118, 126, 153‐156, 159, 168‐170, 180, 187, and 189.  Like the assays conducted with 

PCB mixtures, these studies are conducted using very high doses.  However, studies of individual 

congeners must be compared to congener‐specific exposures.  Of the congeners tested for 

immunotoxicity (listed above), only three were detected in the congener‐specific analysis of 

Westport Middle School air (i.e., PCB 105, 118 and 153).  PFC assays were conducted with all 

three congeners.  No statistically significant increase in PFCs were reported for PCB 153 at a dose 

of 72 mg/kg (i.p.) (Harper et al. 1994).  The lowest doses inducing a PFC response for PCB 105 

and 118, were 25 mg/kg and 75 mg/kg, respectively (Harper et al. 1995).  These experimental 

animal doses are substantially greater than the measured air concentrations. 

Studies in monkeys suggest that non‐human primates are particularly sensitive to PCBs.  In fact, 

the US EPA RfD is based on immune effects in a monkey study (Arnold et al. 1993a, b; Tryphonas 

et al. 1989, 1991a, b).  However, the monkey studies have limitations that undermine their 

relevance to human health.  The immune effects were reported in animals that also exhibited 

overt PCB toxicity.  The immune effects may be secondary to the overt PCB toxicity, to which 

monkeys are particularly sensitive.  Second, these findings are based on only a small number of 

animals in each dose group and in some cases there is a lack of information on the age and 

history of these animals (Ulbrich and Stahlmann 2004).  Thus, these data may be appropriate for 

the derivation of a regulatory risk assessment value that is conservative and protective of human 

health, but they lack relevance for characterizing risks from known human PCB exposures. 

Given the limitations with the experimental animal data it is difficult to extrapolate these findings 

to the types of immune responses reported in epidemiology studies (which also have 

limitations).  More importantly, the high doses needed to induce immunotoxic effects in 

experimental animals are of questionable relevance to human exposures. 
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7.3 Reproductive and Developmental Toxicity 
Plaintiff experts claim that PCB mixtures cause a range of effects on the mating and reproductive 

ability of experimental animals, as well as effects on offspring. 

Adverse effects on reproduction and development have been described in animal studies of 

various PCBs, primarily at relatively high and maternally toxic doses.  Many of the animal studies 

have been conducted using an injection routes of administration (i.e., intraperitoneal, 

subcutaneous, or even intratesticular), which is inappropriate for predicting hazards from 

environmental exposure.  These studies are not discussed further. 

Of the animal species that have been used in reproductive or developmental toxicity studies, 

monkeys appear particularly sensitive to these adverse reproductive effects, as do mink.  

Monkeys appear to be more sensitive than humans to a number of adverse effects from PCBs, 

and may not be a good test model for predicting toxic effects in humans.  Although mink may be 

considered a sensitive "indicator species" for wildlife, the principal study demonstrating adverse 

reproductive effects involved feeding the carp from the Great Lakes to the mink (Restum et al. 

1998).  The carp were reported to contain between 0.25 and 1 ppm PCBs and contained other 

compounds, both known (e.g., DDD/DDT) an unknown (e.g., mercury), that likely confounded the 

results; therefore, the observed effects cannot be ascribed to PCBs alone.  

Reproductive toxicity studies have been conducted in rats, mice or rabbits administered Aroclor 

1254 (Overmann et al. 1987), Aroclor 1260 (Seiler et al. 1994), and a PCB congener (Huang et al. 

1998a, b).  A mouse study was conducted using Aroclor 1016, but this study is limited by a single 

dose, inappropriate statistical analyses based on individual pups (not litters), and findings of 

unknown biological significance (Gupta et al. 2000).   

Although some reproductive effects have been reported in these studies, they were seen at 

fairly high dose levels.  For example, Overmann et al. (1987) exposed rats Aroclor 1254 at doses 

up to 269 ppm (approximately 14 mg/kg/day) from mating through weaning of their pups.  

Based on other data, this is considered an excessively toxic dose to rats and decreased the 

number of impregnated rats that delivered a litter, lowered pup birth weight, and increased pup 

mortality.  The mid‐dose level (1.4 mg/kg/day or 1,400,000 ng/kg/day) was reported to slightly 

decrease pup growth; the data show transient developmental delay at this exposure level.  

Neurobehavioral effects in the offspring were observed at all dose levels. 

Seiler et al. (1994) administered Aroclor 1260 orally to rabbits for 12 to 15 weeks prior to 

artificial insemination and during gestation at a dose of 4 mg/kg three times per week (1.7 

mg/kg/day).  No differences in fertilization rate or incidence of pre‐ and post‐implantation losses 
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was reported.  Although a 20% higher loss of blastocysts was noted on GD 6 compared to 

controls, it was speculated that this may be due to embryotoxic effects of PCBs (Seiler et al. 

1994).  It should be noted that few historical data exist to evaluate the biological significance of a 

change in this parameter.   

A reproductive toxicity study in male mice fed diets containing 3 or 30 ppm 3,3’,4,4’ TCB 

(approximately 0.45 or 4.5 mg/kg/day) did not report any reproductive effects (Huang et al. 

1998a).  Although in vitro sperm fertilizing ability was reported to be reduced in the high dose 

group at 17 weeks only, this finding was slight and it did not correlate with any adverse 

reproductive findings in the in vivo study.  By itself, the in vitro finding is not considered evidence 

of an adverse effect.  In a follow‐on study in female mice, reproduction was affected at the high 

dose (30 ppm) (Huang et al. 1998b).  Thymic atrophy in the offspring was also reported at this 

dose.  However, this specific congener was not detected in the congener analysis of select air 

samples at Westport Middle School. 

A developmental study of Aroclor 1254 was conducted with weanling male rats treated with 0.1 

to 25 mg/kg/day by gavage for 5, 10 or 15 weeks (Gray et al. 1993).  There were no effects on 

testosterone levels testicular interstitial fluid, tests weights, testicular sperm numbers or sperm 

mobility.  Body and organ weight depression was noted at 25 mg/kg/day and cauda epidydimal 

sperm was reduced at this dose level after 15 weeks of dosing.  The testis is not a sensitive target 

tissue for Aroclor 1254 and limited findings were present only at a high and markedly 

systemically toxic dose level (Gray et al. 1993).  

Monsanto conducted three‐generation reproductive studies in rats for three of the Aroclor 

mixtures: 1242, 1254, and 1260 (IBT 1971f, j, k).  For the second generation of rats, mating 

indices and pregnancies were affected at the highest dose of 100 ppm in the diet for Aroclor 

1242 and Aroclor 1254, but the mid‐dose of 10 ppm in the diet did not cause any reproductive 

toxicity (approximately 6 mg/kg/day and 0.6 mg/kg/day, respectively).  No effect on 

reproduction was reported for Aroclor 1260 in any of the three generations. 

Arnold et al. (1995) administered 0, 5, 20, 40, or 80 µg/kg/day Aroclor 1254 to Rhesus monkeys. 

A decreased number of implantations and increases in infant death were reported, but no dose‐

trend was observed and the numbers of animals per treatment group were small.  These 

exposures caused clinical signs of toxicity and hematological and clinical chemistry changes to 

the mothers in the pre‐breeding period, but no body weight loss was noted in the mothers.  No 

changes in gestation lengths were noted in this study (compared to historical control data in the 

published literature).  Additionally, an evaluation of animals from the same study by Bryce et al. 

(2000) found no treatment related effects on the mothers on menstrual frequency, cycle length 
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or menstrual duration.  Among surviving infants, there were no treatment‐related effects on 

birth weight or on overall growth.  Some limitations in this study include an unknown 

reproductive history for the monkeys, and potential previous exposure to experimental testing 

(Arnold et al. 1995).  Previous monkey studies by Allen’s group (as cited in Arnold et al. 1995) 

have also found effects on impregnation of monkeys fed Aroclor 1248 in the diet.  Dose levels 

were relatively higher and more marked maternal toxicity was seen in these studies.  

Overall, while some studies have reported reproductive or developmental toxicity in 

experimental animal studies, these effects are observed at doses that are greater than those 

that would be experienced from indoor air at Westport Middle School. 

7.4 Endocrine Disruption 
Plaintiff experts have claimed that PCBs cause endocrine disruption and are associated with a 

range of effects from diabetes to thyroid changes. 

Diabetes has been identified as a disease potentially associated with PCB exposure.  However, 

few animal studies are available, in part due to limitations of a rodent study modeling the 

development and progression of diabetes in humans.  Existing animal studies have investigated 

related or precursor conditions such as insulin‐resistance (Gray et al. 2013), assess mixtures of 

various substances (not PCBs alone) (Ruzzin et al. 2010), or are in vitro studies focusing on 

potential modes of action (Fischer et al. 1999).  Gray et al. (2013) reported that there was an 

association between PCB exposure and obesity‐induced insulin resistance in mice based on the 

administration of a single dose level for 20 weeks, 9.6 mg/kg/day Aroclor 1254.  Given the single 

dose level, this study does not provide information on the dose‐response relationship and 

whether or not a threshold exists for this effect.  This is a critical point since this dose is orders of 

magnitude greater than background exposures in the general population.  Epidemiology studies 

are mixed and overall do not demonstrate a causal association between PCBs and Type 2 

diabetes (Everett et al. 2011).  Furthermore, no significant increase in mortality from diabetes 

mellitus has been reported in several cohorts of workers exposed to higher levels of PCBs 

(Kimbrough et al. 2015, Ruder 2014, Pesatori et al. 2013, Prince et al. 2006). 

Conflicting evidence exists for thyroid modulating effects of PCB exposure in animal studies and 

is not considered to be relevant to humans.  Some studies of PCBs administered during 

development have reported a reduction in circulating T4 (Bowers et al. 2004, Corey et al. 1996, 

Crofton et al. 2000, Crofton and Rice 1999).  Other studies have provided mixed results or failed 

to show an alteration in thyroid hormone levels (Arnold et al. 1997, Cocchi et al. 2009, Haave et 

al. 2011, Ness et al. 1993, Schantz et al. 1995).  In most studies, effects on T4 were reversible 

and returned to normal in animals between 45 and 90 days old (Corey et al. 1996; Goldey et al. 
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1995; Morse et al. 1994, 1996).  Although decreases in T4 plasma levels are reversible, the lower 

levels of T4 at a specific period in development may be the cause of ototoxicity in rats.  It is 

important to note that the rat is a poor animal model for evaluating thyroid responses to 

chemicals because they have very low reserves of circulating T3 and T4 compared to humans 

and developmental differences exist between a newborn rat pup and a human fetus.   

Several PCB congeners have induced weak estrogen‐like responses in female reproductive tissue 

in vivo (Gellert 1978, Jansen et al. 1993, Li and Hansen 1995) and have been proposed as a 

mechanism for developmental toxicity (Seegal et al. 2005).  However, weak responses observed 

in these types of assays could not be differentiated from normal estrogenic responses in 

normally functioning animals.  Some in vitro studies have demonstrated direct neurochemical 

effects of PCBs in the absence of endocrine influences and metabolic enzymes (Kodavanti et al. 

1996, Lee and Opanashuk 2004).  Therefore, hormonally‐mediated pathways are not likely a 

universal mechanism for these effects. 

Overall, the data for endocrine disrupting effects from PCB exposure are inconsistent and are not 

sufficient to show that PCBs cause endocrine effects including diabetes, thyroid hormones, and 

estrogen‐mediated developmental toxicity.   

7.5 Cancer 
Cancer bioassays have been conducted on various PCB mixtures and a few select congeners 

(Brunner et al. 1997/Mayes et al. 1998; Ito et al. 1973a, b, 1974; Kimbrough et al. 1975; Kimura 

and Bara. 1973, Nagasaki et al. 1972; NCI 1978; Norback and Weltman 1985; NTP 2006a, 2006b, 

2006c, 2006d, 2010; Rao and Banerji 1988, Schaeffer et al. 1984).  The first cancer bioassays 

were conducted by Monsanto (IBT 1971l,m, n) with studies from Japan published shortly 

thereafter (Nagaski et al. 1972; Ito et al. 1973a, b,1974; Kimura and Bara 1973).  The most 

comprehensive and well‐conducted study, according to today’s standards, is the Brunner et al. 

(1997) study, published in the peer‐reviewed literature as Mayes et al. (1998).  This study 

investigated the carcinogenic potential in rats for four Aroclors: 1016, 1242, 1254, and 1260 as 

administered in the diet.  The Aroclors were reported to differ in tumorigenic potential and 

interestingly, tumor suppressing for mammary tumors.  In particular, neither Aroclor 1016 nor 

Aroclor 1242 produced a significant increase in carcinomas.  In contrast, Aroclor 1254 and 1260 

caused an increase in hepatocellular carcinomas that were statistically significant at ≥50 

mg/kg/day and 100 mg/kg/day, respectively. 

In those studies where an increased incidence in cancer was reported, liver cancer was detected 

most frequently and found to be statistically significantly elevated compared to control animals 

(Nagasaki et al. 1972; Ito et al. 1973a, b; Kimbrough et al. 1975; Schaeffer et al. 1984; Norback 
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and Weltman 1985, Mayes et al. 1998).  In the NTP studies of individual congeners (PCB 118, 

126, and 153) or mixtures of these same congeners, an increased incidence of liver, lung, 

uterine, mouth, or pancreatic tumors were detected for PCB 118, PCB 126 or mixtures 

containing these congeners (NTP 2006a, c, d, 2010).  PCB 153, when tested alone, was reported 

to induce toxic effects, but was not concluded to cause tumors (NTP 2006b).  In studies that have 

demonstrated an association between PCB exposure and tumorigenicity, scientists have 

concluded that PCBs act as promotors.  This means that use of a linearized model for 

carcinogenicity is extremely conservative and that a threshold model would be more 

appropriate. 

As discussed below, PCBs have been classified as carcinogens; however, these types of 

classification generally are a hazard‐based assessment and do not consider the dose‐response in 

the induction of cancer.  In the few cases where cancer bioassays were conducted using multiple 

dose levels and induced cancer at some dose, it is clear that carcinomas generally occur at higher 

doses.  The lack of cancer at lower doses supports a threshold for cancer.  For example, Ito et al. 

(1973a) report hepatocellular carcinoma only at the highest dose of Kanechlor 500 administered 

to mice (500 ppm in the diet); no carcinomas were reported at 100 or 250 ppm.  Similarly, 

hepatocellular carcinomas were reported at ≥50 ppm Aroclor 1254 in the diet (≥2,400,000 

ng/kg/day), but not at 25 ppm (Mayes et al. 1998).  The NTP studies of individual congeners also 

show a threshold for the induction of cancer with only the highest dose (4,600 µg/kg/day) of PCB 

118 and doses of ≥300 ng/kg/day PCB 126 resulting in a statistically significant increase in 

cholangiocarcinoma (NTP 2010, 2006a). 

As noted above, certain PCB mixtures or congeners have been found to induce cancer at some 

dose, in select animal species.  In order to place these and similar observations of carcinogenicity 

in context, researchers in California have complied the Cancer Potency Database (CPDB) that 

currently contains cancer data on over 1,500 chemicals2.  Publications using data from the CPDB 

provide comparisons of the hazards from exposure to chemicals commonly found in our food or 

drinking water (Ames et al. 1987, Ames et al. 1990 Gold et al. 2001).  For example, exposure to 

PCBs were found to pose less of a hazard in comparison to chemicals found in bacon, coffee, 

potatoes, mushrooms, celery or mangos.  Similarly, based on typical exposure to beer or wine, 

Gold et al. (2001) estimated that the cancer hazard from ethyl alcohol was greater than from 

intake of PCBs in the mid‐1980s. 

Overall, the findings from cancer bioassays for the various PCB mixtures and individual 

congeners do not provide a consistent pattern of carcinogenicity.  Only a few studies report an 

                                                       
2  https://toxnet.nlm.nih.gov/cpdb/ 
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increased incidence of cancer, while others failed to report an increase in cancer.  These 

differences appear to be dependent on the type of PCB (mixture or congener) being 

administered, the dose administered, the animal species, and the gender of the animal.  The 

doses that have been observed to induce cancer are orders of magnitude greater than 

background exposures to PCBs. 

 PCB CANCER CLASSIFICATION 
As noted above, one of the elements in conducting regulatory risk assessments is an evaluation 

of the potential carcinogenicity of a compound.  This evaluation can be based on epidemiological 

evidence, experimental animal data or both.  Depending on the agency conducting the review 

supporting data can also be considered to characterize the potential carcinogenicity of a 

compound.  Although these classifications can be useful for risk assessment they are not 

predictive of human cancer risk. 

PCB mixtures have been classified by the US EPA based on sufficient evidence of carcinogenicity 

in animals; human evidence was characterized as inadequate (US EPA 1996).  Tiers of cancer 

slope factors have been derived by the US EPA that in combination with a lifetime average 

exposure levels can be used to describe the potential cancer risk from PCB exposure.  These 

cancer slope factors are based on a range of assumptions and as acknowledged by the US EPA, 

“several sources of uncertainty are inherent in the experimental information used in this 

assessment” (US EPA 1996).  Consequently, these cancer potency estimates are useful for 

regulatory risk assessment, but do not predict individual cancer risks.   

In 1978, IARC concluded that the evidence for carcinogenicity in humans was limited and in 

experimental animals the evidence was sufficient.  In 2013, IARC re‐evaluated the evidence and 

concluded that there is “sufficient evidence in humans for the carcinogenicity of PCBs” based on 

the consistent association for melanoma in workers (Lauby‐Secretan et al. 2013, IARC 2015).  

The conclusion regarding evidence in experimental animals was maintained as sufficient.  

Sufficient evidence was found for the congeners PCB‐126 and PCB‐118, and the PCB mixtures: 

Aroclor 1260, Aroclor 1254, and Kanechlor 500.  The evidence for the carcinogenicity of other 

PCB mixtures containing lower chlorinated congeners (e.g., Aroclor 1242, Clophen 30) was 

determined to be “limited.” 

IARC’s assessment of carcinogenicity is essentially a hazard classification and does not consider 

the dose‐response of a compound in context of potential exposures.  This is acknowledged in the 

preamble of the IARC monographs, where the evaluations are described as “judgements about 

the evidence for or against carcinogenicity provided by the available data” (IARC 1991 

preamble).  IARC clearly states that “no recommendation is given with regard to regulation or 
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legislation.”  Therefore, an IARC classification describes the potential for a compound to cause 

cancer at some undefined dose, but is not useful in predicting the potential cancer risk of an 

individual or the cancer risk at any particular dose.  Furthermore, the conclusions reached in a 

particular monograph are based on the opinions of the expert working group and are not 

necessarily the opinions of IARC or the World Health Organization (WHO). 

Cancer classifications do not necessarily consider the type of cancer reported or associated with 

the exposure of interest.  For example, the only consistent finding for carcinogenicity in PCB 

cancer bioassays is liver cancer, although liver cancers have not been observed in all studies and 

the responses are affected by the species, strain, gender, Aroclor mixture, and dose 

administered.  No other tumor endpoint has been consistently reported in the animal studies, 

including melanoma, breast cancer, or non‐Hodgkin’s lymphoma (NHL).  In the most recent 

review of epidemiological data by IARC, the cancer classification was limited to melanoma.  

Although an association with NHL and breast cancer were considered biologically plausible and 

some increased risks were reported, “the associations were not consistent and were considered 

as providing limited evidence” (Lauby‐Secretan et al. 2013).  Data on other cancer sites were 

considered to be even more limited and not sufficient to reach any conclusions regarding an 

association with PCBs. 

 PRODUCT LABELING AND WARNINGS BY MONSANTO 
It has been alleged that Monsanto denied the toxicity of PCBs in the interest of maintaining 

product sales.  Monsanto actively conducted toxicity testing starting in 1934 to characterize the 

potential toxicity of Aroclor mixtures and other PCB‐containing products.  As described above, 

these tests were conducted in conjunction with industrial hygiene measures to control and 

minimize exposures to workers.  Information on and recommendation for adequate ventilation 

was provided by Monsanto to other companies using their products, such as General Electric.   

Monsanto product labels consistently indicated that PCB products should be used with caution 

as they contained chlorinated hydrocarbons.  Cautionary statements are found on labels for 

Aroclor products from 1954 and 19593 and included the following statements: 

 Caution!  Avoid prolonged and repeated contact with skin 

 Avoid prolonged breathing of vapors or mists 

Later labels provide recommendations for washing skin or flushing eyes with water if contact 

occurs.  Other labels specifically include warnings not to use these products in systems related to 

                                                       
3  The date of these labels is supported by the use of city code and not a zip code in Monsanto’s address.  Zip codes 
were only introduced in 1963. 

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 134 of 263



James C. Lamb, IV, Ph.D., DABT, ATS 
Expert Witness Statement 
Westport v. Monsanto 
June 30, 2016 
 

Page 20 of 58 

food production, food‐related products, food wrapping, food containers, pharmaceuticals, or 

animal feed stuffs.  By 1970, labels included a warning that the “This product contains 

polychlorinated biphenyls, which some studies have shown may be an environmental 

contaminant.  Extreme care should be taken to prevent any entry into the environment through 

spills, leakage, use, disposal, vaporization, or otherwise.” 

As early as 1934, some product brochures or technical bulletins contained a brief description of 

the toxicity of Aroclors.  In particular, control of vapors by ventilation was noted.  From 1960 

onwards, summaries of the toxicology considerations were further elaborated and 

dermatological effects were included.  Monsanto’s description of the toxicity in these documents 

are consistent with the toxicity studies conducted from the late 1930s to the late 1950s.  In 

1970, Monsanto added a description of environmental hazards in the product brochures or 

technical bulletins.   

These labels and product brochures reflect the state of knowledge at the time.  The early studies 

by Drinker (1937; 1938a, b; 1939) and Treon (1953, 1955a, b) showed that the potential toxicity 

of PCBs could be managed with appropriate ventilation and limiting dermal contact.  Monsanto’s 

continued testing of various PCB products supported this assessment.  Thus, the cautions and 

warnings provided by Monsanto represent what was known about the toxicity of PCBs. 

Until the first reports by Jensen (Anonymous 1966) were received regarding PCBs in the 

environment and with the Yusho contamination in 1968, PCBs were not “generally regarded 

either as hazardous chemicals or as potential environmental contaminants” (PHTS 1972).  It is 

important to note that while the Yusho incident involved PCBs, the chloracne and other effects 

have been attributed to a contaminant, chlorinated dibenzofuran (ITF 1972, Masuda and 

Yoshimura 1984).  Following these events Monsanto initiated and conducted additional toxicity 

tests to understand long term effects and potential reproductive and developmental toxicity.  In 

1977, Monsanto voluntarily stopped the manufacture of PCBs as a result of reports of PCBs 

being detected in the environment, not as a result of human health effects. 

 PLAINITFF EXPERT CLAIMS 
Dr. Olson and Dr. Matson both cite publications of occupational worker exposure to PCBs as 

support for evidence of systemic toxicity.  However, many of the workers in these studies were 

exposed to mixtures of compounds and the observed toxicity ultimately was attributed to other 

compounds – not PCBs.  For example, Swann workers manufacturing chlorinated diphenyl (PCBs) 

were observed to develop chloracne, which was found to be due to an impurity in the benzene 

that produced styrene, the ultimate cause of the skin condition (Flinn 1934, Jones and Alden 

1936, Schwartz 1936).  Jones and Alden (1936) noted:  “the finished product, chlorinated di‐
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phenyl, did not, either experimentally or actually produce any cutaneous or sebacaceous 

irritation.”  Yellow atrophy of the liver was reported in workers exposed to both Aroclors and 

Halowax (containing chlorinated naphthalene); but these effects have been attributed to 

chlorinated naphthalene exposure and are consistent with the liver toxicity seen in animals 

exposed to these compounds (Flinn and Jarvik 1936, 1938; Greenburg 1939).   

Meigs et al. (1954) is also cited by the plaintiff experts as evidence that “low” levels of PCBs 

induce effects, specifically chloracne.  This study involves workers exposed to PCBs from a 

leaking heat exchange system and as a consequence of heating the PCBs, contaminants, such as 

polychlorinated dibenzofurans (PCDFs) may have been produced (James et al. 1993).  Therefore, 

these observations cannot be attributed to PCBs alone as PCDFs are more likely the cause of the 

chloracne. 

It should be noted that many of the non‐cancer health effects alleged to be associated with PCBs 

by the plaintiffs are supported by limited data, are often inconsistent across studies, or are a 

high dose phenomenon.  For example, Miller et al. (1944) and Von Wedel et al. (1943) are cited 

as evidence of PCBs inducing liver toxicity.  In several of the experiments reported by Miller et al. 

(1944) routes of exposure were used (i.e., subcutaneous or directly to the cornea) that are not 

relevant to the potential exposure to PCBs in schools.  Regarding the more relevant routes of 

exposure, dermal and feeding studies, the doses administered were far greater than would be 

experienced from PCBs at Westport Middle School.  The lowest dermal dose reported to cause 

microscopic liver changes was 34.5 mg chlorinated diphenyl administered daily to rats for 25 

days (8.63 mg/kg/day).  Similar microscopic liver changes were also seen following the feeding 

study, but these doses were even higher at 138 mg per day, compared to the 34.5 mg per day 

dermal dose.  Von Wedel et al. (1943) employed even larger doses (only sufficient details are 

provided for the dermal route of exposure), where 300, 600 or 900 mg Aroclor was applied to 

the skin of rabbits daily for four months (the lowest dose approximately equal to 150 

mg/kg/day).  Furthermore, in some cases, the skin was occluded with a celluloid guard or a type 

of cold cream, in order to reduce the potential for simultaneous inhalation and ingestion 

exposure to the PCBs; however, these treatments may have enhanced the dermal penetration of 

PCBs.  Therefore, the studies reporting liver toxicity administered PCBs at doses that were orders 

of magnitude greater than could potentially be achieved at Westport Middle School. 

Drs. Olson and Herrick,  state that PCBs are immunotoxic or suppress the immune system, but do 

not address the fact that the effects seen in experimental animals are generally limited to high 

doses or routes of exposure (e.g., subcutaneous or intraperitoneal) that are less relevant to 

human with potential inhalation exposures.  Another factor, as identified in the animal studies 
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cited by Dr. Olson, is the presence of PCDFs in some mixtures which induced more severe 

toxicity (Vos and Koeman 1970, Vos and Beems 1971, Vos 1972).  In fact, Aroclor 1260 was the 

least toxic PCB mixture in comparison to the Clophen or Phenoclor mixtures.  Clinically relevant 

changes, such as thymic atrophy, have only been reported in some animal studies at high doses 

(Arena et al. 2003, Silkworth et al. 1984).  Similarly, Vos and Beems (1971), cited by Dr. Olson, 

reported thymic atrophy as a common finding in rabbits administered approximately 40 

mg/kg/day4 directly to the skin – this dose is greater than the highest dose administered in most 

of the cancer bioassays. 

Dr. Olson cites several reproductive studies of rats, rabbits, doves and chickens to indicate a 

potential concern for developmental and reproductive effects.  It is important to note that the 

study summaries submitted to US FDA and the abstract/publication by Keplinger et al. are based 

on the same studies conducted on behalf of Monsanto.  In Monsanto’s rat reproductive studies, 

effects were seen only at 100 ppm in the diet for Aroclor 1254 and 1242 and no reproductive 

toxicity reported for Aroclor 1260.  No reproductive effects were seen at 10 ppm Aroclor 1242 

and 1254, which is equivalent to a daily dose of 600,000 ng/kg/day.  Dr. Olson also cited 

Villeneuve et al. (1971) stating that Aroclor 1254 caused “[a]bortions, maternal deaths, and 

stillbirths were reported at oral doses as low as 12.5 mg/kg body weight/day.”  This citation and 

article provided actually reports a study that investigated enzyme activity in pregnant rabbits 

exposed to Aroclor 1254 and 1221 at doses of 1 and 10 mg/kg/day (not 12.5 mg/kg/day).  More 

importantly, reproduction was not affected by either Aroclor 1221 or 1254 at the highest dose, 

10 mg/kg/day.  Finally, the majority of the studies cited by Dr. Olson are chicken and dove 

studies and he does not provide any rationale for the relevance of avian studies to human 

health. 

Plaintiff experts claim that PCBs cause a variety of endocrine disrupting effects, including 

diabetes, suppression of thyroid hormones, and alteration of sex hormone function.  Dr. Olson 

cites two meta‐analyses of human studies as support for PCBs being a risk factor for causing 

diabetes (Song et al. 2016, Tang et al. 2014).  Dr. Olson does not explicitly state that PCB cause 

diabetes.  In addition, he does not cite any experimental animal studies in support of a link 

between PCB exposure and diabetes.  Both of the meta‐analyses include cross‐sectional studies, 

which by design cannot show that the exposure preceded the disease and consequently, cannot 

be used to establish a causal association.  Therefore, the pooled relationship for the cross‐

sectional studies in Song et al. (2016) is not a scientifically reliable basis for establishing a causal 

association between PCBs and type 2 diabetes.  Tang et al. (2014) included 8 cross‐sectional 

                                                       
4  Described as 118 mg x 27 applications (Vos and Beems 1970), which based on a 2 kg body weight for a rabbit over 
a 38‐day test period is equivalent to 41.9 mg/kg/day. 
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studies out of 11 total studies on total PCBs (not the 23 reported by Dr. Olson) in their meta‐

analysis; however, a separate estimate of the risk is not provided for these studies and the 

impact of these studies on the overall risk cannot be assessed.  Although Song et al. (2016) 

report a statistically significant relative risk between PCBs and type 2 diabetes (based on pooling 

the prospective studies), the two most heavily weighted studies (indicated by the size of the 

black squares in Figure 3) – both of are study populations with known exposures to other organic 

compounds (Vasiliu et al. 2006; Wang et al. 2008).  Vasiliu et al. (2006) investigated the Michigan 

Polybrominated Biphenyl (PBB) cohort and Wang et al. (2008) report on the Yucheng cohort, 

with known exposure to PCDFs.  Therefore, it is difficult to attribute these findings solely to PCBs.  

Additionally, there are some questions about combining the underlying studies in the meta‐

analyses without consideration of a common measure of exposure and the various congeners 

measured in each study.  Overall, these findings are also inconsistent with the lack of an 

observed effect on mortality from diabetes in workers exposed to high levels of PCBs (Kimbrough 

et al. 2015, Ruder 2014, Pesatori et al. 2013, Prince et al. 2006).   

The evidence presented for other endocrine‐related effects are scant ‐ Dr. Olson cites one 

review article for adverse effects on the thyroid.  Duntas and Stathatos (2015) only state that 

PCBs have been associated with – not causing – tumorigenesis/goiterogenesis and thyroid 

autoimmunity.  The majority of the discussion relates to possible mechanism for thyroid 

disruption based on data for two congeners: PCB 118 and 153, and exposure to a mixture of 

compounds that includes PCBs.  It should also be noted that some of the reviewed studies are in 

vitro assays and not directly relevant to assessing human health.  Further, Dr. Olson has not 

shown that the doses discussed in this review (only PCB 118 was detected in the congener‐

specific samples) are relevant to the potential exposures at Westport Middle School. 

The plaintiff experts, Drs. Olson and Herrick, predominately rely on the reviews by U.S. EPA and 

IARC to support the potential cancer risk of PCBs.  However, the findings from cancer bioassays 

for the various PCB mixtures and individual congeners do not provide a consistent pattern of 

carcinogenicity.  Only a few studies report an increased incidence of cancer, while others failed 

to report an increase in cancer.  These differences appear to be dependent on the type of PCB 

(mixture or congener) being administered, the dose administered, the animal species, and the 

gender of the animal.  Importantly, the doses that have been observed to induce cancer are 

orders of magnitude greater than those potentially experienced at Westport Middle School.  Dr. 

Olson does not provide any specific risk estimates for the Westport Middle School, but does 

describe the US EPA risk estimates associated with a specific level of water or air concentration.  

Dr. Olson does not make clear that these are conservative risk estimates, not absolute 

predictions of the rate of cancer in a population exposed to the specified concentrations.   
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The recent classification by IARC (2015) is cited by plaintiff experts as evidence of the 

carcinogenicity of PCBs.  IARC concluded that there is “sufficient evidence in humans for the 

carcinogenicity of PCBs” based on the consistent association for melanoma in workers (Lauby‐

Secretan et al. 2013, IARC 2015).  In experimental animals, it was concluded that sufficient 

evidence was available for the congeners PCB‐126 and PCB‐118, and the PCB mixtures: Aroclor 

1260, Aroclor 1254, and Kanechlor 500.  The evidence for the carcinogenicity of other PCB 

mixtures containing lower chlorinated congeners (e.g., Aroclor 1242, Clophen 30) was 

determined to be “limited.”  However, it is important to recognize that IARC’s assessment of 

carcinogenicity is essentially a hazard classification and does not consider the dose‐response of a 

compound in context of potential exposures.  The observation of cancer at high doses for certain 

PCB mixtures or congeners may not be relevant for all exposures.   

Dr. Olson also cites data based on the effects reported from the Yusho incident and further 

states that other contaminants may contribute to the health effects of PCBs.  In both the Yu‐

Cheng and Yusho rice oil poisoning cases, the victims were highly exposed to more highly toxic 

PCDFs, as well as to PCBs, and other compounds such as polychlorinated quaterphenyls the 

toxicity of which has not been well characterized.  There is scientific consensus that the adverse 

effects were predominately due to exposures to the PCDFs rather than to the PCBs (Borak and 

Israel 1997, Seegal 1996, Masuda and Yoshimura 1984).  Therefore, data from these studies 

cannot be relied on to establish or demonstrate causation for exposure to PCBs.  Dr. Olson 

mentions that PCDFs are present at low levels in PCB mixtures and further, that because 

polychlorinated dibenzodioxins (PCDDs) are formed from combustion of PCBs they are also of 

concern.  However, no data are provided to demonstrate the presence of either PCDFs or PCDDs 

at Westport Middle School.  In the absence of measured concentrations for these compounds, 

the exposure to PCDDs or PCDFs and any potential health risks is mere speculation.  

Dr. Olson concludes that Monsanto knew that PCBs caused systemic toxicity in humans and 

experimental animals in the 1930s and that chronic studies should have been conducted and 

“would have documented the wide range of cancer and non‐cancer effects that are known to be 

caused by low level exposures to PCBs.”  This conclusion is not supported by typical study 

designs for long term testing before the mid‐1970s nor is it confirmed by the findings reported in 

the studies that have been conducted.  As described above, the conduct of a toxicological study 

and the requirements for the study design have changed over time.  Therefore, if a study had 

been conducted in an earlier timeframe it is difficult to know exactly how that study would have 

been conducted.  This is supported by the variability of studies that have been conducted on 

PCBs over time:  ranging from Treon et al. (1956) who exposed a variety of animals (e.g., 1 cat, 6 

guinea pigs, 10 rats), to the NCI (1978) cancer bioassay that employed Fischer 344 rats, 24 of 
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each gender, and ending with the Mayes et al. (1998) study that was conducted using a modern 

study design where 50 Sprague‐Dawley rats of each gender were exposed.  Further, the results 

of all cancer bioassays that have been conducted on the various PCB mixtures and specific 

congeners, clearly show differences based on the PCB tested, the gender of the animal, and the 

dose administered.  Thus, it is extremely unlikely that an earlier study would have shown 

particular effects, since even the current studies do not provide consistent evidence for adverse 

effects. 

 PCBs:  EXPOSURE TO PCBS IN THE WESTPORT PUBLIC SCHOOL SYSTEM 
The US EPA (2016) has developed exposure levels for the evaluation of PCBs in indoor school air.  

These exposure levels (summarized in Table 1 below) have taken into account exposure to 

average background concentrations of PCBs.  The air concentrations are based on the non‐

cancer reference dose (RfD) for Aroclor 1254.  An RfD does not predict the risk of health effects 

in humans, but is used as a comparison for average daily exposure.  Exceeding the RfD does not 

mean that adverse health effect will occur. 

The basis and development of the exposure levels for PCBs in indoor school air are designed to 

be protective from a public health perspective and rely on very conservative assumptions about 

toxicity.  US EPA specifically note that these values “should not be interpreted nor applied as 

“bright line” or “not‐to‐exceed” criteria, but may be used to guide thoughtful evaluation of 

indoor air quality in schools.”  It is also noted on the US EPA website that a previous version of 

this page was titled “Recommended Public Health Levels for PCBs in Indoor School Air” and that 

the current description as “Exposure Levels for Evaluation of PCBs” better reflects that purpose 

of these concentrations. 

Table 1: US EPA’s Exposure Levels for Evaluation of PCBs in School Indoor Air5 

Preschool 
Elementary 

School 
Middle School High School Adult 

1 ‐ <3 yrs old 3 ‐ <6 yrs old 6 ‐ <12 yrs old 12 ‐ <15 yrs old 15 ‐ <19 yrs old 19+ yrs old

100 ng/m3 200 ng/m3 300 ng/m3 500 ng/m3 600 ng/m3 500 ng/m3

 

A series of monkey studies were used to derive the RfD for Aroclor 1254 (Arnold et al. 1993a, b; 

Tryphonas et al. 1989, 1991a, b).  While these studies represent the most sensitive effect in the 

                                                       
5  https://www.epa.gov/pcbs/exposure‐levels‐evaluation‐polychlorinated‐biphenyls‐pcbs‐indoor‐school‐air 
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most sensitive species, these findings may not be relevant for predicting potential health effects 

from inhalation exposures.  The monkeys were administered a gelatin capsule contain Aroclor 

1254; therefore, this was an oral exposure and a bolus daily dose of the PCB mixture.  In 

addition, it is well recognized that the monkey is a sensitive animal model and may be more 

sensitive than humans to PCB‐induced effects. 

Inhalation toxicology studies and chronic oral studies that administered PCBs in diet may be 

more relevant in a comparison of low level, long term exposure.  Two series of inhalation toxicity 

studies have been conducted nearly twenty years apart (Drinker 1938a, b; Treon 1956).  Drinker 

(1938a, b) administered Aroclor 1268 at 0.53 mg/m3 (equivalent to 530,000 ng/m3) to rats for 16 

hours per day for approximately 4 months.  No significant toxicity was reported.  The maximum 

reported air concentration (2,400 ng/m3, Music Appreciation room) in the Westport Middle 

School after September 2011 (following remediation) is over 200‐times lower than the air levels 

in the Drinker study.  In second set of studies, Treon (1956) exposed rats to 1.9 mg/m3 

(1,900,000 ng/m3) Aroclor 1242 or 1.5 mg/m3 (1,500,000 ng/m3) Aroclor 1254 with limited liver 

toxicity observed following exposures 5 days per week for 30 weeks.  The maximum detected air 

concentrations in Westport following remediation range is 790‐times lower than the air 

concentrations administered in the Treon study for Aroclor 1242 and 625‐times lower than the 

concentration for Aroclor 1254. 

As described above, several chronic studies or cancer bioassays have been conducted where PCB 

mixtures were administered by diet.  Dietary administration provides a lower more constant 

exposure to the PCBs compared to a gelatin capsule and therefore, may be more relevant for 

comparing doses in indoor air.  For example, Mayes et al. (1998) conducted a study with four 

Aroclor mixtures and reported liver cancer for some mixtures.  Based on the highest dose 

administered for Aroclor 1242 (a lower chlorinated PCB mixture), 4,900,000 ng/kg/day, which 

did not induce a statistical significant increase in carcinomas.  Margins of exposure for doses 

administered in the cancer bioassays are substantial compared to background exposures to 

PCBs. 

In addition, the homolog analysis of air samples in the Westbrook Middle School shows that 

lower chlorinated congeners predominate.  Based on several samples with the highest reported 

air concentrations, between 35.57% and 97.08% of the total PCB air concentration is comprised 

of tetrachlorobiphenyls, trichlorobiphenyls, and dichlorobiphenyls.  Few samples even indicated 

any significant presence of the higher chlorinated congeners, such as hexachlorinated or 

heptachlorinated biphenyls.  This distribution of homologs is not comparable to Aroclor 1254 or 

1260, which contain higher fractions of the higher chlorinated biphenyls.  Therefore, these 
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commercial mixtures are likely to overestimate any potential cancer risk from exposure to PCBs 

at Westport Middle School.  Furthermore, US EPA (1996), recommends that the cancer risk from 

inhalation of evaporated congeners be assessed using the cancer slope factor for Aroclor 1242, a 

lower chlorinated PCB mixture.  

Finally, several samples were analyzed to measure the air concentrations of individual 

congeners.  NTP conducted cancer bioassays for two congeners, PCB 118 and 126, which were 

concluded to cause cancer in female rats (NTP 2010, 2006a).  As noted above, not all doses 

administered to the animals produced carcinomas.  Only the highest dose, 4,600 µg/kg/day PCB 

118 resulted in a statistically significant increase in cholangiocarcinoma.  Based on the maximum 

detected concentration for this congener, 10 ng/m3 (Room 212), a significant margin of exposure 

exists.  PCB 126 was not detected in the samples analyzed at Westport Middle School. 

Overall, US EPA’s exposure levels for the evaluation of PCBs in school indoor air are based on 

several conservative assumptions that overestimate the potential risks from air concentrations 

at Westport Middle School.  These assumptions are reasonable for the protection of public 

health, but are not useful in predicting potential risks.   

 SUMMARY OF OPINIONS 

 All chemicals or substances, if tested at a high enough concentration or under certain exposure 
conditions, exhibit toxicity. 

 Toxicology as a science has evolved over time and study protocols to assess potential toxicity 
and predict potential effects in humans have likewise developed over the last several decades. 

 The regulatory requirements for toxicological testing are dependent on the type of product 
(e.g., drug, pesticide) and the duration and amount of potential human exposure.  Even today 
limited toxicology testing is required for industrial chemicals. 

 Monsanto conducted hundreds of toxicology studies on the Aroclor mixtures and other PCB‐
containing products.  These studies were used to develop workplace exposure standards. 

 Experiments with PCB vapors in laboratory animals required heating these mixtures to 
temperatures that are greater than those that would likely be achieved in a classroom. 

 Systemic toxicity in experimental animal studies, generally presented as liver toxicity occurs at 
doses that are significantly greater than background exposure to PCBs. 

 Immunotoxicity studies of PCB mixtures and congeners are limited by the methods used and are 
not directly relevant to assessing potential effects in humans.  Even if they were relevant the 
doses are orders of magnitude greater than those potential experienced at Westport Middle 
School. 

 Reproductive and developmental effects have been reported in experimental animal studies of 
PCBs, but are generally observed at doses greater than potential exposures at Westport Middle 
School. 

 Endocrine disrupting effects (i.e., diabetes, suppression of thyroid hormones and alteration of 
sex hormones) are inconsistent and have not been shown to be causally link with PCB exposure. 

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 142 of 263



James C. Lamb, IV, Ph.D., DABT, ATS 
Expert Witness Statement 
Westport v. Monsanto 
June 30, 2016 
 

Page 28 of 58 

 The long‐term animal studies on PCBs fail to show an increase in melanoma, breast cancer or 
hematopoietic tumors. 

 The long‐term animal data on PCB mixtures and individual congeners show that the carcinogenic 
potency of the less chlorinated PCB congeners is lower than the carcinogenic potency of the 
more chlorinated PCB congeners based on these high dose studies.  Aroclor 1016 and 1242, 
lower chlorinated PCB mixtures, have not be shown to be carcinogenic.  

 Numerous studies were conducted by Monsanto demonstrating good stewardship.  The labels 
and warnings provided to clients regarding the toxicity of PCBs reflect the state of knowledge at 
that time. 

 Air concentrations were measured at Westport  Middle School and some individual 
measurements exceed the US EPA prudent air levels for 6 to <12 year olds.  The US EPA 
exposure levels for the evaluation of indoor school air are based the most conservative animal 
studies rather than toxicology studies that may be more relevant to the risk of disease in 
humans. 

 

 

I adopt, affirm and certify as true under pains and penalties of perjury the entirety of my expert witness 

report submitted in this case.  All facts are of my personal knowledge, except those facts which are 

referenced to sources therein.  For those facts, I relied upon the sources identified, as is set forth in the 

report. 

 

___________________________ 
 

James C. Lamb, IV, Ph.D., DABT, ATS 
June 30, 2016 
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Table 1: Summary of Monsanto Toxicity Testing of PCB Products 

Author/Year  PCB Mixture or PCB‐containing Product Study Description

Flinn (1934)  Aroclor 1262
Aroclor 1268 
Aroclor Special (75% diphenyl) 
Aroclor 1248 
Aroclor 1248 
Aroclor 1269 
Aroclor 1269 
Aroclor 1269 
Aroclor 1269 
Aroclor 1248 
Aroclor 1260 
Aroclor 1262 

skin irritation in rabbits
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 
skin irritation in rabbits 

Drinker (1938a)  Chlorinated diphenyl #1268
Mixture of chlorinated diphenyl and 
chlorinated diphenyl benzene 

subchronic inhalation 
subchronic inhalation 

Drinker (1938b)  Chlorinated diphenyl #4465
Chlorinated diphenyl 

subchronic inhalation 
subchronic inhalation 

Halpern (1948)  Aroclor, 11.5%
Aroclor, 100% 

human skin irritation/sensitization
human skin irritation/sensitization 

Halpern (1949)  Aroclor, 11.5%
Aroclor, 100% 

human skin irritation/sensitization
human skin irritation/sensitization 

Scientific Associates (1951a)  Pydraul F‐9 acute oral toxicity study, minimum 
lethal dose (MLD), rabbits 

Scientific Associates (1951b)  Pydraul F‐9 acute oral toxicity study, MLD, rats

Halpern (7/1951?)    Pydraul F‐9 human skin irritation and 
sensitization 

Treon (1953)  Pydraul F‐9, at 1050○

Pydraul F‐9, at 1250○ 
Aroclor 1248, at 1050○ 
Aroclor 1248, at 1250○ 
Pydraul F‐9 
Aroclor 1248 

subacute inhalation toxicity
subacute inhalation toxicity 
subacute inhalation toxicity 
subacute inhalation toxicity 
skin irritation 
skin irritation 

Scientific Associates (1953a)  Aroclor 1254 acute oral toxicity, LD50

Scientific Associates (1953b)  Aroclor 1242 acute oral toxicity, LD50

Scientific Associates (1954a)  OS‐54 (Pydraul)
OS‐54 (Pydraul) 
OS‐54 (Pydraul) 

acute oral toxicity, LD50

acute inhalation 
eye irritation 

Scientific Associates (1954b)  OS‐57 
OS‐57 
OS‐57 
OS‐57 
OS‐57 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Scientific Associates (1955a)  Pydraul F‐9
Pydraul F‐9 
Pydraul F‐9 
Pydraul F‐9 
Pydraul F‐9 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 
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Author/Year  PCB Mixture or PCB‐containing Product Study Description

Scientific Associates (1955b)  OS‐63 
OS‐63 
OS‐63 
OS‐63 
OS‐63 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Treon (1955a)  Aroclor 1242, subchronic (3 weeks)
Aroclor 1242, subchronic (up to 11.5 weeks) 
Aroclor 1254, subchronic (up to 11.5 weeks) 

inhalation toxicity 
inhalation toxicity 
inhalation toxicity 

Treon (1955b)  Aroclor 1242, long‐term (7 months)
Aroclor 1254, long‐term (7 months) 

inhalation toxicity 
inhalation toxicity 

Treon (1955c)  Pydraul F‐9, acute (4 hr)
Pydraul F‐9, acute (0.5 hr) 
Pydraul F‐9, acute (2 hr) 
Pydraul F‐9, acute (1 hr) 
Pydraul F‐9, acute (3.25 hr) 

mist inhalation 
mist inhalation 
mist inhalation 
mist inhalation 
mist inhalation 

Scientific Associates (1955c)  Pydraul 600
Pydraul 600 
Pydraul 600 
Pydraul 600 
Pydraul 600 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Scientific Associates (1955d)  Pydraul 600 acute oral toxicity, LD50

Younger Laboratories (1956)  Pydraul AC (OS‐67)
Pydraul AC (OS‐67) 
Pydraul AC (OS‐67) 
Pydraul AC (OS‐67) 
Pydraul AC (OS‐67) 
Pydraul AC (OS‐67) 

acute oral toxicity, LD50 

acute oral toxicity, MLD 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1957a) 

OS‐81  
OS‐81  
OS‐81  
OS‐81  
OS‐81  
OS‐81  
OS‐83 
OS‐83  
OS‐83  
OS‐83  
OS‐83  
OS‐83 

acute oral toxicity, LD50 

acute oral toxicity, MLD 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 
acute oral toxicity, LD50 

acute oral toxicity, MLD 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1957b) 

Aroclor 1270
Aroclor 1270 
Aroclor 1270 
Aroclor 1270  
Aroclor 1270 
Aroclor 1270 

acute oral toxicity, LD50 

acute oral toxicity, MLD 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
 

Younger Laboratories 
(1958a) 

OS‐95 
OS‐95 
OS‐95 
OS‐95 
OS‐95 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 
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Author/Year  PCB Mixture or PCB‐containing Product Study Description

Younger Laboratories 
(1958b) 

Pydraul 625 acute vapor inhalation

Younger Laboratories 
(1958c) 

Aroclor 1268
Aroclor 1268 
Aroclor 1268  
Aroclor 1268 
Aroclor 1268 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1958d) 

OS‐95, Sample 17, 
OS‐95, Sample 17 
OS‐95, Sample 102 
OS‐95, Sample 102 

acute skin toxicity, MLD
skin irritation 
acute skin toxicity, MLD 
skin irritation 

Younger Laboratories 
(1958e) 

OS‐95, thermal decomposition products at 
1000○ 

acute vapor inhalation

Younger Laboratories 
(1962a) 

Aroclor 1232
Aroclor 1232 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1962b) 

Aroclor 1221
Aroclor 1221 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1962c) 

Aroclor 1248 
Aroclor 1248 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1962d) 

Aroclor 1242
Aroclor 1242 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1962e) 

Aroclor 1262
Aroclor 1262 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1962f) 

Aroclor 1254
Aroclor 1254 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1962g) 

Aroclor 1260
Aroclor 1260 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1962h) 

Aroclor 4465
Aroclor 4465 
Aroclor 4465 
Aroclor 4465 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 

Younger Laboratories (1962i)  Aroclor 1268
Aroclor 1268 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories (1962j)  Aroclor 2565
Aroclor 2565 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1963a) 

Pyranol 1470
Pyranol 1470 

acute oral toxicity, LD50 

acute skin toxicity, MLD 

Younger Laboratories 
(1963b) 

Interteen PPO
Interteen PPO 
Interteen PPO 
Interteen PPO 
Interteen PPO 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

IBT (1963a)  Aroclor 1248 subacute skin toxicity 

IBT (1963b)  Aroclor 1242 subacute skin toxicity 

IBT (1963c)  Aroclor 1268 subacute skin toxicity 

IBT (1963d)  Aroclor 1254 subacute skin toxicity 

IBT (1963e)  Aroclor 1221 subacute skin toxicity 

IBT (1963f)  Aroclor 4465 subacute skin toxicity 

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 146 of 263



Table 1: Summary of Monsanto Toxicity Testing of PCB Products (continued) 

 

Page 32 of 58 

Author/Year  PCB Mixture or PCB‐containing Product Study Description

Younger Laboratories 
(1963c) 

MCS‐300 
MCS‐300 
MCS‐300 
MCS‐300 
MCS‐300 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1964a) 

FH‐145 
FH‐145 
FH‐145 
FH‐145 
FH‐145 
FH‐145 

acute oral toxicity, LD50

acute oral toxicity, MLD 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1964b) 

MCS‐295 (Therminol FR‐0, Aroclor)
MCS‐295 (Therminol FR‐0, Aroclor) 
MCS‐295 (Therminol FR‐0, Aroclor) 
MCS‐295 (Therminol FR‐0, Aroclor) 
MCS‐295 (Therminol FR‐0, Aroclor) 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1964c) 

FH‐159 
FH‐159 
FH‐159 
FH‐159 
FH‐159 

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1964d) 

Pydraul 280 
Pydraul 280 
Pydraul 280 
Pydraul 280 
Pydraul 280  

acute oral toxicity, LD50 

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1964e) 

Pydraul 312
Pydraul 312 
Pydraul 312 
Pydraul 312 
Pydraul 312 

acute oral toxicity LD50

acute skin toxicity MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1966a) 

Pydraul 135 
Pydraul 135  
Pydraul 135  
Pydraul 135  
Pydraul 135  
Pydraul 135  

acute oral toxicity, LD50

acute oral toxicity, MLD 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1966b) 

MCS 404 
MCS 404 
MCS 404 
MCS 404 
MCS 404 
MCS 404 

acute oral toxicity, LD50

acute oral toxicity, MLD 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1966c) 

MCS 90 
MCS 90 
MCS 90 
MCS 90 
MCS 90 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1966d) 

Santosafe 300 (MCS 528)
Santosafe 300 (MCS 528) 

acute oral toxicity, LD50

acute skin toxicity, MLD 
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Author/Year  PCB Mixture or PCB‐containing Product Study Description

Younger Laboratories 
(1966e) 

Pydraul AC
Pydraul AC 

acute oral toxicity, LD50

acute skin toxicity, MLD 

Younger Laboratories 
(1966f) 

Pydraul 280
Pydraul 280 

acute oral toxicity, LD50

acute skin toxicity, MLD 

Younger Laboratories 
(1966g) 

Pydraul 135
Pydraul 135 

acute oral toxicity, LD50

acute skin toxicity, MLD 

Younger Laboratories 
(1966h) 

Pydraul 625
Pydraul 625 

acute oral toxicity, LD50

acute skin toxicity, MLD 

Younger Laboratories (1966i)  MCS 153 
MCS 153 

acute oral toxicity, LD50

acute skin toxicity, MLD 

Younger Laboratories (1966j)  MCS 404 
MCS 404 

acute oral toxicity, LD50

acute skin toxicity, MLD 

Younger Laboratories 
(1966k) 

Pydraul F9
Pydraul F9 

acute oral toxicity, LD50

acute skin toxicity, MLD 

Younger Laboratories 
(1967a) 

Pydraul 230
Pydraul 230 
Pydraul 230 
Pydraul 230 
Pydraul 230 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1967b) 

Santicizer 1706 (XA‐140) acute oral toxicity, LD50

Younger Laboratories 
(1969a) 

Santosafe 300 (MCS‐528)
Santosafe 300 (MCS‐528) 
Santosafe 300 (MCS‐528) 
Santosafe 300 (MCS‐528) 

acute oral toxicity LD50

acute skin toxicity MLD 
skin irritation 
eye irritation 

Younger Laboratories 
(1969b) 

Pydraul 312
Pydraul 312 
Pydraul 312 
Pydraul 312 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 

IBT (1969a)  Aroclor 1242
Aroclor 1254 
Aroclor 1260 
Aroclor 5460 

30‐day Tissue Collection Study in rats
30‐day Tissue Collection Study in rats 
30‐day Tissue Collection Study in rats 
30‐day Tissue Collection Study in rats 

IBT (1969b)  Aroclor 1242
 
Aroclor 1254 
 
Aroclor 1260 
 
Aroclor 5460 

30‐day Tissue Collection Study in 
chickens 
30‐day Tissue Collection Study in 
chickens 
30‐day Tissue Collection Study in 
chickens 
30‐day Tissue Collection Study in 
chickens 

Younger Laboratories 
(1969c) 

MCS 900 
MCS 900 
MCS 900 
MCS 900 
MCS 900 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

IBT (1969c)  Aroclor 1242
Aroclor 1254 
Aroclor 1260 
Aroclor 5460 

Four day fish toxicity study
Four day fish toxicity study 
Four day fish toxicity study 
Four day fish toxicity study 
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Author/Year  PCB Mixture or PCB‐containing Product Study Description

Younger Laboratories 
(1969d) 

MCS 9001
MCS 9001 
MCS 9001 
MCS 9001 
MCS 9001 

acute oral toxicity LD50

acute skin toxicity MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1970a) 

Pydraul 281
Pydraul 281 
Pydraul 281 
Pydraul 281 
Pydraul 281 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1970b) 

Pydraul MCS 1009
Pydraul MCS 1009 
Pydraul MCS 1009 
Pydraul MCS 1009 
Pydraul MCS 1009 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1970c) 

MCS 999 
MCS 999 
MCS 999 
MCS 999 
MCS 999 

acute oral toxicity LD50

acute skin toxicity MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

IBT (1970)  Aroclor 1242
 
Aroclor 1254 
 
Aroclor 1260 

Toxicity, reproduction, and residue 
study, chickens 
Toxicity, reproduction, and residue 
study, chickens 
Toxicity, reproduction, and residue 
study, chickens 

Younger Laboratories 
(1970d) 

Aroclor 6062
Aroclor 6062 
Aroclor 6062 
Aroclor 6062 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 

Younger Laboratories 
(1970e) 

Aroclor 6037
Aroclor 6037 
Aroclor 6037 
Aroclor 6037 
Aroclor 6037 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1970f) 

Aroclor 4273
Aroclor 4273 
Aroclor 4273 
Aroclor 4273 
Aroclor 4273 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1970g) 

Aroclor 6040
Aroclor 6040 
Aroclor 6040 
Aroclor 6040 
Aroclor 6040  

acute oral toxicity LD50

acute skin toxicity MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1970h) 

Aroclor 6070
Aroclor 6070 
Aroclor 6070 
Aroclor 6070 
Aroclor 6070 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 
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Author/Year  PCB Mixture or PCB‐containing Product Study Description

Younger Laboratories (1970i)  Aroclor 6090
Aroclor 6090 
Aroclor 6090 
Aroclor 6090 
Aroclor 6090 

acute oral toxicity LD50

acute skin toxicity MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories (1970j)  MCS 975 (Pydraul 625‐A)
MCS 975 (Pydraul 625‐A) 
MCS 975 (Pydraul 625‐A) 
MCS 975 (Pydraul 625‐A) 
MCS 975 (Pydraul 625‐A) 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories 
(1970k) 

Pydraul AC‐A (winter grade‐23)
Pydraul AC‐A (winter grade‐23) 
Pydraul AC‐A (winter grade‐23) 
Pydraul AC‐A (winter grade‐23) 
Pydraul AC‐A (winter grade‐23) 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

Younger Laboratories (1970l)  Pydraul AC‐A
Pydraul AC‐A 
Pydraul AC‐A 
Pydraul AC‐A 
Pydraul AC‐A 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

IBT (1971a)  MCS 1016 acute vapor inhalation

IBT (1971b)  Aroclor 1221
Aroclor 1221 
Aroclor 1221 
Aroclor 1221 
Aroclor 5442 
Aroclor 5442 
Aroclor 5442 
Aroclor 5442 
MCS 1016 
MCS 1016 
MCS 1016 
MCS 1016 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute oral toxicity, LD50 
acute skin toxicity, MLD 
skin irritation 
eye irritation 
acute oral toxicity, LD50 
acute skin toxicity, MLD 
skin irritation 
eye irritation 

IBT (1971c)  Aroclor 1242 toxicity, reproduction, and residue 
study, chickens 

Younger Laboratories (1971)  Aroclor 1272
Aroclor 1272 
Aroclor 1272 
Aroclor 1272 

acute oral toxicity, LD50

acute skin toxicity, MLD 
skin irritation 
eye irritation 

IBT (1971d)  Aroclor 1254 teratogenicity study, rats

IBT (1971e)  Aroclor 1260 teratogenicity study, rats

IBT (1971f)  Aroclor 1242 three generation reproduction study, 
rats 

IBT (1971g)  Aroclor 1242 two‐year chronic oral toxicity study, 
dogs 

IBT (1971h)  Aroclor 1254 two‐year chronic oral toxicity study, 
dogs 

IBT (1971i)  Aroclor 1260 two‐year chronic oral toxicity study, 
dogs 

IBT (1971j)  Aroclor 1254 three generation reproduction study, 
rats 
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Author/Year  PCB Mixture or PCB‐containing Product Study Description

IBT (1971k)  Aroclor 1260 three generation reproduction study, 
rats 

IBT (1971l)  Aroclor 1260 two‐year chronic oral toxicity study, 
rats 

IBT (1971m)  Aroclor 1254 two‐year chronic oral toxicity study, 
rats 

IBT (1971n)  Aroclor 1242 two‐year chronic oral toxicity study, 
rats 

IBT (1971o)  Aroclor 1221 subchronic oral toxicity study, dogs

IBT (No date)  Aroclor 1242 four‐day static fish toxicity study

IBT (No date)  Aroclor 1260 four‐day static fish toxicity study

IBT (1972a)  Aroclor 1221
Aroclor 5432 
Aroclor 5442 
Aroclor 5460 
MCS 1016 

four‐day static fish toxicity study
four‐day static fish toxicity study 
four‐day static fish toxicity study 
four‐day static fish toxicity study 
four‐day static fish toxicity study 

Younger Laboratories (1972)  MCS 1230
MCS 1230 
MCS 1230 
MCS 1230 
MCS 1230 

acute oral toxicity MLD
acute skin toxicity MLD 
skin irritation 
eye irritation 
acute vapor inhalation 

IBT (1972b)  Aroclor 1260 mutagenic study, mice

IBT (1972c)  Aroclor 1254 mutagenic study, mice

IBT (1972d)  Aroclor 1242 mutagenic study, mice

IBT (1972e)  MCS 1016 subchronic oral toxicity study, dogs

IBT (1972f)  MCS 1016 subchronic oral toxicity study, rats

IBT (1972g)  Aroclor 1221 subchronic oral toxicity study, rats

IBT (1972h)  MCS 1016 toxicity, reproduction, and residue 
study, chickens 

IBT (1972i)  Aroclor 1221 toxicity, reproduction, and residue 
study, chickens 

IBT (1972j)  Aroclor 1260 acute toxicity study, trout

IBT (1972k)  Aroclor 1242
Aroclor 1254 
Aroclor 1260 

four‐day fish toxicity study
four‐day fish toxicity study 
four‐day fish toxicity study 
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Dr. Lamb has extensive experience in toxicology, risk assessment, and scientific and regulatory policy. 

His publications reflect his unique experience in endocrine disrupting chemicals, reproductive and

developmental toxicants, carcinogens, and systemic toxicity.  He is a Diplomate of the American Board
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the Special Assistant to the Assistant Administrator for Pesticides and Toxic Substances.  Dr. Lamb has
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Technical Report NTP–84–108, 208 pp, 1984. NTIS PB 84 208016.
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Reel JR, Wolkowski–Tyl R, Lawton AD, Lamb JC, IV. Methyl salicylate: Reproduction and fertility

assessment in CD–1 mice when administered by gavage. National Toxicology Program. NTP–84–156,

207 pp, 1984. NTIS PB 84 241140.

Reel JR, Wolkowski–Tyl R, Lawton AD, Lamb JC, IV. Sulfamethazine: Reproductive and fertility

assessment in CD–1 mice when administered via the diet. National Toxicology Program. Technical

Report NTP–84–092. 218 pp, 1984. NTIS PB 84 192160.

Reel JR, Wolkowski–Tyl R, Lawton D, Lamb JC. Diethylstilbestrol (DES): Reproduction and fertility

assessment in Cd–1 mice when administered in feed. National Toxicology Program. Technical Report

NTP–83–284, 205 pp, 1983. NTIS PB 84 136746.

Lamb JC, IV (Chemical Manager). Toxicology and Carcinogenesis Studies of 1,2–Dichloropropane

(propylene dichloride) (CAS No. 78–87–5) in F344/N Rats and B6C3F1 Mice. National Toxicology

Program. Technical Report No. 263, NIH Publ. No. 86–2519, 182 pp.

Lamb JC, IV (Chemical Manager). NTP Technical Report on the carcinogenesis Bioassay of

4,4'–Methylenedianiline dihydrochloride (CAS No. 13552–44–8) in F344/N rats and B6C3F1/N mice.

National Toxicology Program. Technical Report No. 81–143. NIH Publication No. 82–2504, 182 pp,

1982.

Lamb JC, IV, Moore JA, Marks TA. Evaluation of 2,4–dichlorophenoxyacetic acid (2,4–D), 2,4,5–

trichlorophenoxyacetic acid (2,4,5–T), and 2,3,7,8–tetrachlorodibenzo–p–dioxin (TCDD) toxicity in

C57BL/6 mice: Reproduction and fertility in treated male mice and evaluation of congenital

malformations in their offspring. National Toxicology Program. Technical Report No. NTP–80–44,

1980. NTIS PB 86–132750.

Abstracts

Patterson J, Becker R, Borghoff S, Casey W, Dourson M, Fowle J, Hartung T, Holsapple M, Jones B, Juberg

D, Kroner O, Lamb J, Mary s. Mihaich E, Rinckel L, Van Der Kraak G, Wade M, Willett C. Workshop on

lessons learned, challenges, and opportunities: The U.S. Endocrine Disruptor Screening Program. Poster

presented at Society for Risk Analysis, 2013.

Patterson J, Becker R, Borghoff S, Casey W, Dourson M, Fowle J, Hartung T, Holsapple M, Jones B, Juberg

D, Kroner O, Lamb J, Mary s. Mihaich E, Rinckel L, Van Der Kraak G, Wade M, Willett C. Workshop on

lessons learned, challenges, and opportunities: The U.S. Endocrine Disruptor Screening Program. Poster

presented at Society for Risk Analysis, 2013.
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Neal B, Staveley J, Freeman E, Williams A, Lamb J, DeSesso J. Weight of the evidence (WoE) evaluation

of endocrine disruptor screening program tier 1 assays: Lessons learned. Poster presented at SETAC,

2013.

Hentz KL, Williams A, Lamb JC. Endocrine disruption: Weight of the evidence for low-dose effects of

TCDD on sperm counts. Poster presented at Society of Toxicology Annual Meeting, 2013.

Hentz KL, Lamb JC. Proposed mechanism of action for toxicity in N-acetylcysteine overdose. Poster

presented at Society of Toxicology Annual Meeting, 2011.

Neal B, Marty MS, Coady K, Lamb JC. 2,4-Dichlorophenoxyacetic acid (2,4-D): Evaluation of endocrine

modulating potential. Poster presented at Society of Toxicology Annual Meeting, 2011.

Lamb JC, Walker CL, Neal BH, Klaunig JE. Inhibition of gap junction intercellular communication

(GJIC) in mouse liver cells by technical toxaphene and toxaphene congeners. Poster presented at

Society of Toxicology Annual Meeting, 2010.

Marty S, Lamb J. The evolution of the extended one-generation study design for agricultural and

industrial chemical hazard identification. Roundtable session at Society of Toxicology Annual

Meeting, 2010.

Lamb J, Ryan B, Gaylor D, Hentz K, Gerhart J. Derivation of an acceptable daily intact (ADI) using a

benchmark dose (BMD) approach for a veterinary pharmaceutical residue in food-producing animals.

Poster presented at Society of Toxicology Annual Meeting, 2007.

Neal B, Strother DE, Collins JJ, Lamb J.C. Acrylonitrile: evaluation of reproductive and developmental

toxici ty. Poster presented at Society of Toxicology Annual Meeting, 2006.

Lamb JC. Interviewing skills for a position in the private sector. Poster presented at Society of

Toxicology Annual Meeting, 2005.

Lamb JC. Incorporating life stage testing into agricultural chemical safety assessment. Poster presented

at Society of Toxicology Annual Meeting, 2004.

Norenberg KM, Hentz KL, Neal BH, Lamb JC. Evaluation of a common mechanism of action for

dithiocarbamates. Toxicologist 2002; 66, 17S.

Oredugba BO, Hentz KL, Lamb JC. Review of toxicity data and assessment of the margin of exposure for

Di–butyl Phthalate (DBP) as an inert ingredient in a generic drug. Toxicologist, 2002.
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Soto AN, Hentz KL, McCarty JD, Lamb JC. Evaluation of the estrogenic activity of pyrethroid pesticides.

Toxicologist 2002.

Lamb JC. Assessing the human health risks from exposures to hormonally active agents. International

Symposium on Environmental Endocrine Disruptors. December 1999.

Lamb JC. Reproductive Toxicology. Ethylene glycol monomethyl ether. Swiss CD–1 mice at 0.0, 0.1, 0.2,

0.4% drinking water. Environ Health Perspect 1997; 105(Supplemental 1).

Lamb JC, George J, Reel J, Myers C, Lawton AD. Trichloroethylene. Environ Health Perspect 1997;

105(Supplemental 1).

Lamb JC. Risk assessment and risk management of worker exposures to pesticides: The next generation:

Introduction. Fundamental and Applied Toxicology 1996; 30:1(2):308.

Lamb JC. Molecular mechanisms in hormonal carcinogenesis: Update and challenges for future

research: Introduction. The Toxicologist 1993; 13:1.

Lamb JC. Endocrine tumorigenesis and the implications in risk assessment. The Toxicologist 1992;

12:2.

Lamb JC, Chapin RE, Singh DV. Gonadal control, growth factors, and tumorigenesis and their

implications in risk assessment: Introduction. The Toxicologist 1992; 12:1.

George JD, Reel JR, Meyers CB, Lamb JC, Heindel JJ. Reproductive toxicity of trichloroethylene (TCE) in

mouse and rat breeding pairs. The Toxicologist 1990; 10:209.

Morrissey RE, Lamb JC, Morris RW, Chapin RE, Gulati DK, Heindel JJ. Evaluation of the reproductive

assessment by continuous breeding protocol. Teratology 1989; 39:469–470.

Collins JJ, Lamb JC, Manus AG, Heath J, Makovec T. Subchronic toxicity of orally–administered

theophylline (gavage and dosed–feed) in F344 rats and B6C3F1 mice. The Toxicologist 1988; 8:345.

Lamb JC, IV Schwartz J. Pesticide regulatory issues. Abstracts of Papers American Chemical Society

1988; p. 196.

Lindstrom P, Harris M, Ross M, Lamb JC, Chapin R. Di–n–pentylphthalate (DPP) induced infertility:

Correlation with Serum Androgen Binding Protein (sABP). The Toxicologist 1988; 8:55.

James Lamb | Exponent, Inc. | www.exponent.com

rev:06/08/2016

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 195 of 263



Morrissey RE, Lamb JC, Schwetz BA, Teague JL, Morris RW. Association of Sperm, Reproductive Organ

Weight and Vaginal Cytology (SMVCE) Data with Fertility of Swiss (CD–1) Mice. The Toxicologist 1988;

8:248.

Elmore EL, Morrissey RE, Lamb JC, Rocha DG, Wilkinson BP, Murphy DD, Steele VE. Screening of coded

teratogens in two in vitro assays. In Vitro 1987; 23:43A.

Gulati DK, Mounce RC, Poonacha KB, Lamb JC. Reproductive Toxicity of 3 Phthalate Esters in CD–1

Mice. The Toxicologist 1987; 7:577.

Lamb J Identification of occupational and environmental hazards to male reproduction. Amer. Chem

Soc. Abstracts, Denver, CO, April 1987.

Lamb J. Scientific evaluation procedures: How EPA views the weight of scientific evidence on law while

making regulatory decisions. Amer Chem Soc. Abstracts, Denver, CO, April 1987.

Lamb JC. Pesticide residue tolerances – The Government viewpoint. Amer. Chem Soc. Abstracts, New

Orleans, LA, September 1987.

Lindstrom P, Harris M, Ross M, Lamb JC, Chapin R. Changes in Serum Androgen Binding Protein (ABP)

indicate germinal epithelial damage. The Toxicologist 1987; 7:4.

Chapin RE, Gray TJB, Dutton SL, Lamb JC. The effects of 2,5–hexanedione (2,5–HD), and mono–(2–

ethylhexyl)phthalate (MEHP) on Sertoli–cell enriched cultures. The Toxicologist 1986; 6:289.

George JD, Reel JR, Myers CB, Lawton AD, Lamb JC. Reproductive toxicity of methoxyacetic acid (MAA)

in the drinking water to mouse breeding pairs. The Toxicologist 1986; 6:293.

Gulati DK, Hommel–Barnes L, Welch M, Poonacha KB, Lamb JC. Reproductive toxicity of 7 glycol

ethers and oxalic acid. The Toxicologist 1986; 6:293.

Gulati DK, Mounce RC, Poonacha KB, Lamb JC. Reproductive toxicity of 3 phthalate esters in CD–1

mice. The Toxicologist 1986; 7:144.

Lamb JC, Chapin RE, Teague, J., Lawton AD, Reel JR. Reproductive toxicity of DEP, DBP, and DHP

studied by a continuous breeding protocol. The Toxicologist 1986; 6:293.

Lamb JC, Gulati DK, George JD. Evaluation of reproductive effects of phthalate esters and glycol ethers
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using a continuous breeding protocol. Toxicology 1986. Presented at the 1986 Annual Meeting of the

European Society of Toxicology, Harrogate, England).

Lindstrom, P., Harris, M., Ross M, Lamb JC, Chapin RE. Changes in serum androgen binding protein

(ABP) indicate germinal epithelial damage. The Toxicologist 1986; 7:1. (The student presenting this

poster won the SOT Reproductive and Developmental Toxicology Specialty Section Award for

Excellence.)

Somkuti SG, Lapadula DM, Chapin RE, Lamb JC, and Aboudonia MB 1986. Testicular toxicity of tri–o–

cresyl phosphate (TOCP) in F344 rats. The Toxicologist 6:290.

Somkuti SG, Lapadula DM, Chapin RE, Lamb JC, Aboudonia MB. The morphogenesis of ultrastructural

changes of the tri–o–cresyl phosphate (TOCP)–induced testicular lesion in F344 rats. The Toxicologist

1986; 6:290.

Lindamood C, Lamb JC, Bristol DW, Collins JJ, Heath JE. Preliminary range—Finding studies on

theophylline toxicity in rats and mice. The Toxicologist 1986; 6:123.

Agarwal DK, Eustis S, Lamb JC, Reel JR, Kluwe WM. Correlation of dose–dependent functional

pathophysiological changes induced by di–(2–ethylhexyl)–phthalate (DEHP). The Toxicologist 1985;

5:117. (Also at SOT Annual Meeting, 1985).

Birnbaum LS, Harris MW, Miller CP, Pratt RC, Lamb JC, IV. Teratogenicity of TCDD in mice:

Enhancement by hydrocortisone. The Toxicologist 1985; 5:201. (Also at SOT Annual Meeting, 1985).

Chapin RE, Dunnick JK, Harris MW, Lamb JC, IV. Reproductive toxicity of methyl DOPA in male F344

rats. J Androl 1985; 6:61.

Chapin RE, Swaisgood RR, Lamb JC, IV. Testicular sorbitol dehydrogenase activity increases after

exposure to different toxicants. The Toxicologist 1985; 5:182. (Also at SOT Annual Meeting, 1985).

Chapin RE, Swaisgood RR, Lamb JC, IV. Testicular sorbitol dehydrogenase as a predictive indicator of

testicular toxicity in F344 rats. J Androl 1985; 6:62.

Dunnick JK, Harris MW, Hall LB, Chapin RE, Lamb JC, IV. Reproductive toxicity of methyl DOPA in the

male Fischer 344/N rat. The Toxicologist 1985; 5:188. (Also at SOT Annual Meeting, 1985).

Reel JR, Lawton AD, Tyl RW, Lamb JC, IV. Reproductive toxicity of dietary diethylhexylphthalate

(DEHP) in mouse breeding pairs. The Toxicologist 1985; 5:117. (Also at SOT Annual Meeting, 1985).
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Reel JR, Lawton AD, Wolkowski–Tyl R, Davis GW, Lamb JC, IV. Evaluation of a new reproductive

toxicology protocol using diethylstilbestrol as a positive control compound. J Am Coll Toxicol 1985;

4(2):147–162.

Birnbaum LS, Harris MW, McKinney JD, Lamb JC. Toxic interaction of TCDD with thyroxin: Enhanced

incidence of cleft palate in mice. The Pharmacologist 1984; 26:232. (1984 ASPET Meeting).

Chapin RE, Dutton SL, Ross MD, Lamb JC. Ethylene glycol monomethyl ether (EGME) as a testicular

toxicant. J Androl 1984; 5:P13.

Chapin RE, Dutton SL, Ross MD, Lamb JC The testicular toxicity of ethylene glycol monomethyl ether

(EGME) as characterized by mating success, sperm parameters, and histopathology. The Toxicologist

1984; 4:136 (1984 SOT Meeting).

Choudhury H, Lamb JC, IV, Gulati DK, Chambers RC, Sabharwal PS. Reproductive toxicity of

theobromine in mice studied by a new continuous breeding protocol. The Toxicologist 1984; 4:191.

(1984 SOT Meeting).

Kluwe WM, Maronpot RR, Lamb JC, IV, Agarwal DK. Adverse effects of butyl benzyl phthalate on bone

marrow and the male reproductive system. The Toxicologist 1984; 4:136, 1984. (1984 SOT Meeting).

Lamb JC, IV, Harris MW, Weber H, McKinney JD, Birnbaum, L. Potentiation of 2,3,7,8–

tetrachlorodibenzo–p–dioxin (TCDD) induced cleft palate (CP) by triiodothyronine (T3) in C57B1/6 (B6)

mice. Biol Rep 1984; 30(suppl. 1):164. (1984 Society for the Study of Reproduction Meeting).

Lamb JC, Russell VS, Hommel L, Gulati DK, Sabharwal PS. Reproductive toxicity of ethylene glycol (EG)

studies by a new continuous breeding protocol. The Toxicologist 1984; 4:136. (1984 SOT Meeting).

Reel JR, Lawton AD, Wolkowski-Tyl R, Lamb JC, IV. Validation of a new reproductive toxicology

protocol using diethylstilbestrol (DES) as a model compound. The Toxicologist 1984; 4:136. (1984 SOT

Meeting).

Agarwal D, Eustis S, Lamb J, Kluwe W. Relationship between Zinc and testicular atrophy induced by

di–2(ethylhexyl)phthalate (DEHP). The Pharmacologist 1983. (1983 ASPET meeting).

Chapin R, Dutton S, Ross M, Lamb J. The pathogenesis of male reproductive tract lesions induced by

3–dimethyl methylphosphonate in F–344 rats. North Carolina Chapter, Society of Toxicology, 3rd

Annual Meeting, 1983.
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Dunnick JK, Harris MW, Gupta BN, Chapin RE, Lamb JC, IV. Reproductive toxicity of dimethyl

methylphosphonate (DMMP) in the male Fischer 344 rat. The Toxicologist 1983; 3:19. (1983 Society of

Toxicology meeting).

Greenwell A, Harrington F, Gupta B, Maronpot R, Lamb JC, Kluwe W. Interactions of 1,2–dibromo–

3–chloropropane with the male reproductive system. North Carolina Chapter, Society of Toxicology,

3rd Annual Meeting, 1983. (Honorable Mention of Best Poster Competition).

Lamb JC, Ross MD, Dozier M, Allen K, Keel JR. Morphological and biochemical responses to continuous

chlorlecone exposure. North Carolina Chapter, Society of Toxicology, 3rd Annual Meeting, 1983.

Kimmel CA, Lamb JC, IV, Hardin BD. Approaches to reproductive and developmental toxicology

testing in the National Toxicology Program. Arch Androl 1982; 9:46.

Kimmel CA, Lamb JC, IV, Hardin BD. Approaches to reproductive and developmental toxicology

testing in the National Toxicology Program. Contraceptive Delivery Systems 1982; 3:151A.

Kluwe WM, Gupta B, Lamb JC. Comparative effects of 1,2–dibromo–3–chloropropane (D) and its

metabolites epichlorohydrin (E), alphachlorohydrin (A) and oxalic acid (O) in the urogenital tract. The

Toxicologist 1982; 2:136. (1982 ASPET meeting).

Lamb JC, IV, Moore JA. Effects of phenoxy acid herbicides on male reproductive function. Arch Androl

1982; 9:47.

Lamb JC, IV, Moore JA. Effects of phenoxy acid herbicides on male reproductive function. Contraceptive

Delivery Systems 1982; 3:297A.

Lamb JC, Harris MW, McConnell EE, Jameson CW, Allen JD, Ross MS, Moore JA. Effects of subchronic

exposure to chlordecone on the fertility of female rats. North Carolina Chapter, Society of Toxicology,

Second Annual Meeting, Research Triangle Park, North Carolina, January 1982.

Lamb JC, Ross MD, Allen KM, Dozier MM, Reel JR. Differential estrogenic response of the pituitary and

uterus to Kepone (chlordecone) in the Fischer (F344). Rat Biol Reprod 1982; 26(suppl. 1):109A.

Lamb JC, IV, Marks TA, Moore JA. Evaluation of the toxicity of phenoxy acid mixtures in male mice.

North Carolina Chapter, Society of Toxicology, 1st Annual Meeting, Research Triangle Park, NC,

February 1981.
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Lamb JC, IV, Korach KS. Differential uptake of labeled estradiol by various cell types of the mouse

uterus. Endocrinology 1980; 106 (suppl.):128.

Lamb JC, IV, McLachlan JA. Structural abnormalities in the lumen of the female mouse genital tract

following prenatal exposure to Diethylstilbestrol (DES). Anat Rec 1979; 193:597.

Lamb JC, IV, Suzuki, Y, McLachlan JA. Analogous structures in the male and female genital tract of

mice treated in utero with diethylstilbestrol. Environ Health Perspect 1979; 33:318–319.

McLachlan JA, Lamb JC, IV, Stumpf WE. Altered surface epithelium in the female mouse genital tract

following prenatal exposure to Diethylstilbestrol. J Tox Environ Health 1977; 3:366.

McLachlan JA, Newbold RR, Lamb JC, IV. Genital tract abnormalities in mice following gestational

exposure to DES. Environ Health Perspect 1977; 20:240.

Stumpf WE, Hellreich MA, Aumuller G, Sar M, Lamb JC, IV. The Collicular Recess Organ, the Collicular

Recess, and the Velum Medullar: Ependymal Specializations and Secretion. Ant Rec 1977; 189:273.

Lamb JC, IV, Nopanitaya W, Shinoda BA. Influence of vagotomy on duodenal fat absorption.

Proceedings, 33rd Annual Electron Microscopy Society America, pp. 410–411, Las Vegas, NV, 1975.

Geratz JD, Lamb JC, IV. Reduced sensitivity of the rat pancreas to secretagogues following ligation of the

proximal common bile duct. American Pancreatic Study Group, Chicago, IL, October 1974.

Geratz JD, Lamb JC, IV. Influence of bile duct ligation on exocrine pancreatic secretory activity in the

rat. American Pancreatic Study Group, Chicago, IL, November 1973.

PRIOR EXPERIENCE

The Weinberg Group

Executive Vice President, 2008

Senior Vice President, The Weinberg Group, 2003–2008

BBL Sciences, Blasland, Bouck & Lee

Senior Vice President, 2000–2003

Vice President, 1999–2000

Jellinek, Schwartz & Connolly, Inc.
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Vice President, Scientific and Technical Services, 1993–1999

Vice President, Toxicology and Environmental Sciences, 1991–1993

Director, Toxicology and Environmental Sciences, 1988–1991

U.S. Environmental Protection Agency

Special Assistant to the Assistant Administrator for Pesticides and Toxic Substances, 1985–1988

National Institute of Environmental Health Sciences, National Toxicology Program

Biologist and Head, Fertility and Reproduction Group, 1980–1985

University of North Carolina, UNC School of Health

Adjunct Associate Professor, Biohazard Program, Department of Parasitology and Laboratory

Practice, 1985–1989

National Institute of Environmental Health Sciences

Senior Staff Fellow, National Toxicology Program, 1979–1980

Developmental Pathologist, 1977–1979

University of North Carolina

Cancer Research Center, Research Associate, 1977–1979

Department of Anatomy and Cancer Research Center, N.R.S.A. Postdoctoral Fellow, 1976–1977

Department of Pathology, N.I.H. Pre–doctoral Trainee, 1973–1975

Department of Chemistry, Teaching Assistant, 1972–1975

Department of Pathology, Research Assistant, 1972–1973

PROFESSIONAL AFFILIATIONS

Academy of Toxicological Sciences, Fellow, 2006–present

– Board Member, 2009–2011

– Vice President, 2011–2012

– President, 2012–2013

American Bar Association, Vice Chair, Special Committee on Science & Technology, 1996

American Board of Toxicology

– President and Chairman of the Board, 1988–1989

– Vice President, 1987–1988

– Board Member, 1986–1990

– Diplomate, 1981–present
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American Chemical Society

American College of Toxicology

Endocrine Society

International Life Sciences Institute, HESI, Agricultural Chemical Safety Assessment Committee,

Co–chair Life Stages Task Force, 2001–2006

International Life Sciences Institute, HESI, Developmental and Reproductive Toxicology Task

Group, Academic Advisor, 1996–present

Johns Hopkins University School of Public Health and Hygiene, Risk Sciences and Public Policy

Institute, Science Advisory Board and Adjunct Faculty, Member 1997–2001

Society of Toxicology

– Member, TASCA Task Force, 2010–present

– Elected Member, Awards Committee, 2008–2010

– Member, Congressional Task Force, 2009–present

– Member, Professional Needs Assessment Task Force, 2008–2011

– President of the Regulatory and Safety Evaluation Specialty Section, 2009–2010; Vice President,

2008–2009; VP–Elect, 2007–2008

– Strategic Communication Committee, 2006–2007

– Committee on Public Communications, Member, 1997–2001

– Regulatory Affairs and Legislative Assistance Committee Member, 1992–1995; Chair, 1993–1995

– Reproductive Toxicology Specialty Section Member, President, 1992–1993; Vice President,

1991–1992; Vice President Elect, 1990–1991; Awards Committee, 1985–1986; Nominations

Committee, 1995

– Risk Assessment Specialty Section Member

– North Carolina Chapter Member, Newsletter Editor, 1982; Councilor, 1983–1985;

Secretary/Treasurer, 1985–1987

– Capital Area Chapter Member, 1986–present

– Liaison to the American Board of Toxicology, 1988

Toxicology Education Foundation

– Trustee, 2002–2005

– Secretary-Treasurer, 2003–2005

OECD Committee on Validation of Test Methods, Observer, In Utero Testing Committee, 2003–2005
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National Academy of Sciences/ National Research Council

– Committee on the Health Implications of Perchlorate Ingestion, National Academy of Sciences

and National Research Council, Commission on Life Sciences, Board on Environmental Studies and

Life Sciences, Member, 2003–2005

– Committee on Hormone–Related Toxicants in the Environment, National Academy of Sciences

and National Research Council, Commission on Life Sciences, Member 1995–1999

– Committee on Risk Characterization, National Academy of Sciences and National Research

Council, Commission on Behavioral Sciences and Education, Member, 1994–1996
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1 

JAMES C. LAMB IV, PH.D. 
LISTING OF TESTIMONY AT TRIAL, DEPOSITION 

 
 
Below is a list of cases in which I have testified as an expert at a trial or have been deposed. 
 
 
Depositions or Testimony at Trial 
 
 
1. Edward Colella (Plaintiff) v. Monsanto, Co., et al. (Defendant) Missouri Circuit Court, 

Twenty-First Judicial Circuit, St. Louis County Cause No. 09SL-CC01972, Division No. 15; 
and Nishida, Nicholas White, Individually and as Surivior of Mark White, Deceased, and 
Alison Tucker (Plaintiffs) v. Monsanto Co., et al. (Defendant) Missouri Circuit Court, 
Twenty-First Judicial Circuit, St. Louis County Cause No. 09SL-CC01964, Division No. 15; 
Deposed on March 23, 2011. 

 
2. Jacqueline Smith, Virginia Pierce, and Mark Rametta (Plaintiffs) v. Monsanto Co. et al 

(Defendant): Superior Court Division, Los Angeles County, California; BC 459771; Deposed 
on behalf of the Defendants Attorney:  Tom Goutman, White and Williams LLP, One Penn 
Plaza, 250 W. 34th Street, Suite 4110, New York, NY 10119 and Adam Miller, Husch 
Blackwell, LLP, 190 Carondelet Plaza, Suite 600, St. Louis, MO  63105.  Deposed on 
February 5, 2013.  Testified on May 15, 2014. 

 
3. Michael E. Williams, et al. (Plaintiffs) v. Monsanto Company, et al. (Defendants): Superior 

Court Division, Los Angeles County, California; BC 461315;  Deposed on behalf of the 
Defendants Attorney: Anthony N. Upshaw, ESQ, McDermott, Will & Emery, LLP, 333 
Avenue of the Americas, Suite 4500, Miami, Florida 33131-4336.  Testified on behalf of the 
Defendants Attorney: Lawrence P. Riff, ESQ, Steptoe & Johnson, LLP, 633 West Fifth 
Street, Suite 700, Los Angeles, California 90071.  Deposed August 22, 2014.  Testified on 
March 13, 2015. 

 
4. Town of Lexington (Plaintiffs) v. Pharmacia Corporation, et al. (Defendants): District Court 

District of Massachusetts; 12-CV-11645; Deposed on behalf of the Defendants Attorney: 
Brandon Arber and Richard L. Campbell, Campbell, Campbell, Edwards & Conroy, One 
Constitution Center, 3rd Floor, Boston, MA 02129.  Deposed on January 28, 2015.  

 
5. Hampton-Hammonds (Plaintiffs) vs. Monsanto et al. (Defendants): Missouri Circuit Court, 

Twenty-first Judicial Circuit, St. Louis County; 10SL-CC03437; Testified on behalf of the 
Defendants Attorney: Thomas M. Goutman, ESQ, White and Williams, LLP, 1650 Market 
Street, One Liberty Place, Suite 1800, Philadelphia, PA 19103.  Testified on March 19, 2015. 

 
6. Guenther-Montgomery (Plaintiffs) vs. Monsanto et al. (Defendant’s): Superior Court, Los 

Angeles County, California; BC 480068 (Private Trial); Testified on behalf of the 
Defendant’s Attorney: Christopher M. DiMuro, Esq., White and Williams, LLP, 1650 
Market Street, Suite 1800, Philadelphia, PA 19103.  Testified on April 21, 2015. 
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JAMES C. LAMB IV, PH.D. 
LISTING OF TESTIMONY AT TRIAL, DEPOSITION, OR LEGISLATIVE HEARING 

(continued) 
 

2 

 
7. Hearon (Plaintiff) vs. Monsanto et al. (Defendant’s): Missouri Circuit Court, Twenty-First 

Judicial Circuit, St. Louis County (Private Trial); Testified on behalf of the Defendant’s 
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2        Q.   Okay.  Well, I was asking how you --

3 how you assess the literature.

4        You're assessing the literature in this

5 case, are you not?  That's one of your jobs?

6        A.   Yes.

7        Q.   And -- and in assessing that

8 literature, do you rely upon the -- the so-called

9 Hill criteria?

10        A.   In this case, I'm look -- I -- I was

11 not asked to look at causation.

12        Q.   Okay.  So you are not going to give any

13 opinion in this case that PCBs cause -- do cause

14 cancer.

15        A.   I --

16        MR. LAND:  Objection, misstates testimony,

17 mischaracterization.

18        THE WITNESS:  Again, in the way I referred

19 to the -- for example, cancer and the risk of

20 cancer with PCB exposure, I really -- I relied on

21 the recent IARC review of that question and their

22 conclusion that PCBs can be now classified as a

23 known human carcinogen based on animal research and

24 human studies.

25        BY MR. GOUTMAN:
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2 associations.

3        MR. LAND:  I'll object to that as calling --

4 to the extent that it calls for a legal conclusion.

5        BY MR. GOUTMAN:

6        Q.   Now, sir, I think you've agreed with me

7 earlier that associations can be causal and

8 noncausal, right?

9        A.   Again, the term -- I -- I -- I guess

10 what I'd like to clarify is as a toxicologist, I do

11 not address the issues of causation in -- in what I

12 do for a living, and that is as a professor of

13 pharmacology and toxicology.

14        I -- I just -- I don't --

15        Q.   Fair enough, and you're not --

16        A.   -- talk about causation.

17        Q.   And I just want to be clear that you're

18 not going to be doing it in this case, right?

19        A.   Correct.

20        Q.   Okay.  That's all I wanted to

21 establish.

22        Now, I think we've fixed Exhibit 2, so, sir,

23 is that your retention letter and the two bills

24 that you've sent out so far?

25        MR. GOUTMAN:  Did -- did you get a reformed
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2 anyone in this case?  There are about a dozen

3 depositions, more than that, that have been taken.

4        MR. LAND:  Objection, overbroad.

5        THE WITNESS:  I don't believe so.

6        BY MR. GOUTMAN:

7        Q.   Have you reviewed the reports of any of

8 the environmental consultants?

9        A.   I got -- I did get some reports from

10 experts that -- that were involved with the case.

11        Q.   Which ones?

12        A.   Lamb, Michel (phonetic), Starr, and

13 Saxon.

14        Q.   Okay.  But you got -- you did not

15 receive any of the reports that would -- that

16 commented upon the levels of PCB in -- in the

17 Westport Middle -- Middle School; is that correct?

18        A.   That's correct.  Nothing specific to

19 Westport.

20        Q.   So you wouldn't be able to comment,

21 sir, about whether those levels, whatever they are,

22 are -- have been shown to cause adverse health

23 effects.

24        A.   With regard to Westport, I do not have

25 those -- those data, but I did review the extensive
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2 document that the EPA published on -- in 2012 on

3 PCBs in schools.  This study was -- involved six

4 schools in the New York City area.

5        Q.   Yes, we'll -- we'll get to that.

6        A.   Okay.

7        Q.   I was talking about Westport.

8        A.   Again, specifically for Westport, I

9 have not looked at any data.

10        Q.   You'll be happy to see me flipping over

11 pages of my outline.

12        You're familiar with the concept of

13 dose-response as a toxicologist, right?

14        A.   Yes.

15        Q.   You probably learned that in Toxicology

16 101 as a -- as a student, right?

17        A.   Correct.

18        Q.   It's a fundamental principle of

19 toxicology.

20        A.   That's right.

21        Q.   And what is -- how would you define

22 dose-response?  And you can quote Paracelsus if you

23 want.

24        A.   Well, I do quote Paracelsus in my

25 teaching.
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2        Q.   And the quote is what?

3        A.   All substances are poisons.  There is

4 none which is not a poison.  It's simply the dose

5 that differentiates a poison from a remedy.

6        Q.   So it's true, is it not, that all

7 substances are toxic at some dose?

8        A.   That's correct.

9        Q.   There is a difference between dose and

10 exposure, is there not?

11        A.   That's correct.

12        Q.   And exposure -- and you correct me

13 if -- if you hold otherwise, but exposure is really

14 the opportunity for a dose.

15        That is to say, there is a substance

16 somewhere where there is a potential for a -- a

17 dose.  Is that a fair --

18        A.   That's correct.

19        Q.   -- characterization?

20        A.   You actually use the terms I use when I

21 teach.

22        Q.   Well, there you go.  So do I get an A?

23        A.   Well, for that question.

24        Q.   For that question.  Before that, I

25 probably was getting an F.
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2 substances in the American population?

3        A.   Well, the published literature provides

4 information that's probably more -- more extensive

5 and quantitative, because the published literature

6 may have taken a larger blood sample, so they have

7 a greater percentage of the samples having

8 detectible levels of a given congener.

9        Q.   With -- with respect to the NHANES

10 data, you'd agree -- I think we've already covered

11 this -- that they cover about a couple hundred

12 substances, right?

13        A.   That's correct.

14        Q.   And many of those substances, in your

15 view, have been associated with cancer, correct?

16        A.   Correct.

17        Q.   Are -- are you willing to say that many

18 of those substances cause cancer, or as a

19 toxicologist, you would not want to use that word?

20        A.   As a toxicologist, I would refer to an

21 association, been associated with an adverse

22 effect, and with greater exposure, there's greater

23 risk.

24        Q.   Okay.  And you'd agree with me that

25 many of those substances have been associated with
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2        BY MR. GOUTMAN:

3        Q.   Right.  And they go on to say that you

4 can't make any judgments as to the concentrations

5 of PCBs.

6        You can't say that these results set forth

7 in Exhibit 3 are representative of the

8 concentrations of PCBs in other schools, right?

9 That's what it says.

10        A.   Yes, that's what it says.

11        Q.   Now --

12        MR. GOUTMAN:  Did you find that?

13        (Discussion off the record.)

14        BY MR. GOUTMAN:

15        Q.   Do you -- were you made aware of the

16 congener-specific analyses done in the air in the

17 Westport building?

18        A.   No.  I don't have that information.

19        Q.   Do you know whether congeners that you

20 identify in your report as being associated with

21 adverse health effects -- whether they were

22 detected in the Westport building?

23        A.   No, I don't.

24        Q.   Do you know, if they were detected,

25 whether they were detected at levels that are
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2 associated or were associated in the scientific

3 literature with adverse health effects?

4        A.   I don't have that information.

5        Q.   And without that information, you can't

6 make any scientific statements as to whether anyone

7 at the Westport school was at an increased risk

8 because of exposure to those congeners that you

9 discuss in your report, correct?

10        A.   Again, I don't have the data from

11 Westport, so I cannot specifically talk about

12 Westport with regard to the -- the data that you're

13 asking about.

14        Q.   So --

15        MR. GOUTMAN:  I'll take that up after lunch

16 so we can find that, okay, Chris?

17        MR. DiMURO:  Yes.

18        BY MR. GOUTMAN:

19        Q.   You in your report talk about some

20 historical issues in terms of what was known about

21 PCB toxicity, and I'd like to cover this quickly.

22        You state that there was some concern --

23 correct me if I'm wrong -- in the 1930s about PCBs

24 and their relationship with a dermatological

25 condition known as chloracne; is that correct?
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2        Q.   How do you know?

3        A.   Because it's -- they -- if they were

4 able to do a study that lasted 130 days, they could

5 have extended it for the lifetime of the animal.

6        Q.   I see.  Can you cite for me any written

7 document, whether from industry or government, that

8 stated in the '30s, '40s, '50s, or '60s that it was

9 required that industrial chemicals like PCBs be

10 subject to long-term, chronic animal bioassays?

11        A.   No, I can't -- I can't, but I know the

12 U.S. were following the thalidomide episode.  The

13 USDA became very focussed on safety testing.

14        And so that the standard did change in the

15 early 1960s because of thalidomide and the need to

16 develop safe -- safety data prior to going into the

17 clinic with anything that's intentionally being

18 used in humans.

19        Q.   That's drugs?

20        A.   That's correct.

21        Q.   Food additives, right?

22        A.   Correct.

23        Q.   I -- I was talking about industrial

24 chemicals like PCBs that were used in things like

25 transformers.

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 216 of 263



TSG Reporting - Worldwide     877-702-9580

Page 122

1                 James R. Olson, PhD

2        You're not aware of any standard, whether

3 governmental or industry, that would have required

4 long-term or chronic animal bioassays before

5 putting it on the market, are you?

6        A.   No requirement, no.

7        Q.   Or any standard.  Any recommendation.

8        A.   I don't -- I don't know of a standard,

9 no.

10        MR. LAND:  Objection, compound.

11        BY MR. GOUTMAN:

12        Q.   Any recommendation from any source?

13 Again, for industrial chemicals, not drugs or food

14 additives.

15        A.   No, but again, the -- the science

16 does -- does evolve, and what was happening in the

17 drug industry was something that should have been

18 adopted by Monsanto in testing PCBs because of

19 their inherent toxicity.

20        Q.   That -- that's your opinion.

21        A.   That's correct.

22        Q.   But -- but you can't cite any

23 historical document that would set forth

24 Dr. Olson's standard of care, correct?

25        A.   That's correct.
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2        Q.   Well, we'll get to that.  In any event,

3 as -- with respect to the inhalation test, you are

4 familiar -- Dr. Drinker and also Dr. Treon 20 or so

5 years later, in order to volatilize the PCBs at

6 high enough concentrations, had to heat them,

7 correct?

8        A.   Correct.

9        Q.   And that's because PCBs generally have

10 very low vapor pressures, right?

11        A.   It depends on the congener, but in

12 general, the higher -- especially the higher

13 chlorinated ones have a low vapor pressure.

14        Q.   So what they reported -- I'm just

15 turning to the conclusion here.  If you'd go to

16 page 298 bottom, it says:

17        "In the basis of these experiments and on

18 many field determinations of different compounds in

19 the air of workrooms" -- by the way, I -- the other

20 substances they tested were naphthalenes, correct?

21 Different kinds of naphthalenes, right?

22        A.   Yes, they were looking at a -- a series

23 of halogenated aromatics --

24        Q.   Right.

25        A.   -- including naphthalenes.
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2 these opinions as to standards, but today we are

3 convinced they are safe."

4        Did I read that correctly?

5        A.   Yes, that's what the publication

6 states.

7        Q.   So what -- to paraphrase, is what

8 Dr. Drinker telling the world and telling Monsanto

9 is that PCBs can be safely manufactured as long as

10 appropriate industrial hygiene safeguards are

11 maintained?  Would that be a fair statement?

12        MR. LAND:  Objection, misleading,

13 mischaracterization.

14        THE WITNESS:  Well, that's what he is

15 stating in this document, and again, it -- it --

16 you know, there were other studies done with

17 chlorinated biphenyls in this study, such as

18 oral-feeding studies where --

19        BY MR. GOUTMAN:

20        Q.   Right.

21        A.   -- where rats were dying from PCB

22 exposure.

23        Q.   Well, from what they thought was PCBs.

24        A.   If it was the same material, correct.

25        Q.   Well, it's the same --
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2        Q.   Motion to strike, unresponsive.

3        Let me just ask for a clean answer, and we

4 can do this as long as necessary.

5        Are you aware of anything in the

6 peer-reviewed literature or a government directive

7 that recommended or suggested long-term chronic

8 testing by Monsanto of its PCBs prior to 1970?

9        A.   I -- I can't point to such a

10 recommendation today at this time.

11        Q.   Now, Dr. Drinker -- let me have

12 Drinker -- why don't we have Flinn and Jarvik, '38.

13 By the way, let me just ask you while we're

14 searching for that:

15        Are you aware of anything -- any document or

16 anything in the published, peer-reviewed literature

17 that suggested that PCBs might be carcinogen --

18 carcinogenic prior to 1970?

19        A.   The Bennett report in 1937 discussed

20 the pathology that was observed in the liver.

21        Again, these were not chronic, long-term

22 exposures of -- to -- inhalation exposures to PCBs,

23 but they described a range of adverse effects on

24 the liver, including presence of mitotic figures,

25 which, you know, could -- you know, could be a

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 220 of 263



TSG Reporting - Worldwide     877-702-9580

Page 155

1                 James R. Olson, PhD

2        A.   I -- I believe so.

3        Q.   So as of 1939, Monsanto was being told

4 by the preeminent public health expert Dr. Drinker

5 that its most highly chlorinated Aroclor,

6 68 percent, is almost nontoxic, correct?

7        A.   Correct, but it's stating beyond that

8 that PCBs with 50 to 55 percent chlorine are a

9 greater potential health concern.

10        Q.   Move -- move to strike as unresponsive.

11        My question was:  As of 1939, Dr. Drinker of

12 Harvard University was telling Monsanto that its

13 most highly chlorinated Aroclor, Aroclor 1268, was

14 almost nontoxic, true or false?

15        A.   That's what the report states.

16        MR. GOUTMAN:  Could I have Drinker '38,

17 please?  No.

18        BY MR. GOUTMAN:

19        Q.   Is there any suggestion in Drinker '39

20 that PCBs cause cancer?

21        A.   Not to my knowledge.

22        Q.   Is there any statement in Bennett '38

23 of finding any kind of tumor, whether benign or

24 malignant?

25        A.   No.
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2        MR. LAND:  Same objections, plus asked and

3 answered.

4        THE WITNESS:  I -- I -- I would believe they

5 wouldn't be elevated in temperature, but again, I'm

6 not sure how the formulations contained in the

7 caulk are -- are -- are made.

8        BY MR. GOUTMAN:

9        Q.   Do you know if furans have been found

10 in the Westport school?

11        A.   I don't know.

12        Q.   Do you know if furans -- you don't

13 know, therefore, whether furans have any relevance

14 at all to this litigation, do you?

15        A.   I answered the first question.  I'm not

16 sure what you're meaning by the second question.

17        Q.   Well, let me -- I'll withdraw it, then.

18        So in any event, in 1956, Monsanto, in this

19 article that was published for all the world to

20 see, is being told that PCBs at ordinary

21 temperatures -- for PCBs at ordinary temperatures,

22 the hazards from their inhalation may very well be

23 slight or entirely absent; is that correct?

24        A.   That's what this paper by Treon states.

25        Q.   Is there any suggestion in this paper
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2 or anything else that Dr. Treon ever published or

3 wrote that suggested that longer term PCB studies

4 were called for?

5        MR. LAND:  Objection, calls for speculation,

6 overbroad.

7        THE WITNESS:  I don't know.

8        BY MR. GOUTMAN:

9        Q.   These studies, by the way, would be

10 called subchronic; is that correct?  They're

11 something like seven-month studies?

12        A.   It's a 90-day study.  Greater than a

13 90-day study could be considered subchronic.

14        Q.   Okay.  And Drinker's was also

15 subchronic, correct?

16        A.   Correct.

17        Q.   So these were not short, one-day

18 studies.  These were pretty lengthy studies,

19 correct?

20        A.   That's true.

21        Q.   And both Dr. Drinker and Dr. Treon were

22 telling Monsanto that its product could be

23 manufactured safely, right?

24        MR. LAND:  Objection, mischaracterization.

25        THE WITNESS:  Again, I'm not sure what
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2 we've also reviewed the fact that PCBs, like every

3 other industrial chemical -- every other substance,

4 will cause systemic toxicity at the right dose,

5 correct?

6        A.   Correct.

7        Q.   And the mere fact that a substance will

8 cause systemic toxicity is not a basis for removing

9 it from the market, because then nothing would be

10 on the market, correct?

11        MR. LAND:  Objection, speculation.

12        THE WITNESS:  Yes, and hypothetically, if --

13 if exposures are -- are low enough with any agent

14 that can produce an adverse effect, you know, there

15 can be reduced risk at -- the lower the exposure is

16 to these agents.

17        BY MR. GOUTMAN:

18        Q.   That wasn't my question.  My question

19 is that it's certainly not your position that any

20 substance capable of causing systemic toxicity

21 should be removed from the market, correct?

22        A.   That's true.

23        MR. LAND:  Objection, incomplete

24 hypothetical.

25        BY MR. GOUTMAN:
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2 animals, i.e., cause liver injury.

3        That -- that's the systemic toxicity that

4 you say Monsanto was aware of in the 1930s, right?

5        MR. LAND:  Objection, mischaracterization of

6 testimony, compound question.

7        BY MR. GOUTMAN:

8        Q.   I mean, that's what Dr. Drinker found,

9 right?

10        A.   That's what he was focussing on --

11        Q.   Right.

12        A.   -- yes.

13        Q.   Okay.  Did he find anything else?

14        A.   Again, he was primarily looking at the

15 liver injury because of what was observed in

16 workers that had died of liver injury.

17        Q.   Okay.  So -- well, let me -- let me

18 approach it this way:

19        If you were to go to my house, I can assure

20 you that Mrs. Goutman, below our sink, has all

21 sorts of stuff that will cause systemic injury if I

22 were to open it up and drink it, okay?

23        Is it the same in Dr. Olson's house?

24        A.   I would assume so.

25        Q.   Yes.  And should those substances --
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2 those products be taken off the market because they

3 will cause systemic injury?

4        MR. LAND:  Objection, speculation,

5 incomplete hypothetical.

6        THE WITNESS:  Well, that -- that in and of

7 itself does not constitute banning.  They have

8 intended uses --

9        BY MR. GOUTMAN:

10        Q.   Okay.

11        A.   -- and if those uses are -- the

12 intended uses are -- are followed, then use of the

13 product should be acceptable.

14        Q.   And number 3 -- I want to get through

15 this here.  "Based on these early findings,

16 Monsanto should have conducted more comprehensive,

17 long-term studies in laboratory animals exposed to

18 lower levels of PCBs."

19        First of all, we've already covered that you

20 have found nothing -- no document which contains a

21 recommendation from anyone, be it government,

22 independent researchers, that Monsanto perform more

23 comprehensive, long-term studies at any time in the

24 '30s, '40s, '50s, or '60s, correct?

25        MR. LAND:  Objection, asked and answered.

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 226 of 263



TSG Reporting - Worldwide     877-702-9580

Page 230

1                 James R. Olson, PhD

2        THE WITNESS:  Again, I answered that

3 earlier.

4        BY MR. GOUTMAN:

5        Q.   And the answer was no, correct?

6        A.   No.

7        Q.   And when you say "conducted more

8 comprehensive, long-term studies," exactly what are

9 you talking about?

10        A.   I'm talking about doing extended

11 studies for the lifetime of the animal, because if

12 PCBs were intended to be used in an open

13 application where essentially long-term, lifetime

14 exposures could occur, it would be important to

15 understand the health effects with prolonged

16 commercial use of PCB-containing products.

17        Q.   Okay.  So -- but you -- you have -- I

18 think you've testified earlier that you can cite to

19 no government or industry standard that would have

20 required such test to have been performed, correct?

21        MR. LAND:  Objection, mischaracterization of

22 testimony.

23        THE WITNESS:  Neverthe --

24        BY MR. GOUTMAN:

25        Q.   Is that correct?
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2        A.   Correct.

3        Q.   Okay.

4        A.   But nevertheless, with the knowledge

5 that these products would be in -- in a wide range

6 of applications, would necessitate a company taking

7 the position to look at the long-term effects of

8 these agents.

9        Q.   And that's -- that's Dr. Olson's

10 standard.  It's not a standard that you can -- can

11 cite any historical documents to, right?  To -- to

12 substantiate, correct?

13        MR. LAND:  Objection, vague and ambiguous.

14        BY MR. GOUTMAN:

15        Q.   Am I correct?  I think we've been over

16 this.

17        A.   We have been over it, and clearly for

18 pharmaceutical agents, this is -- was required in

19 the early '60s, and I -- I am familiar with that.

20        Q.   But PCBs were never used as a

21 pharmaceutical, correct?

22        A.   No, they weren't.

23        Q.   Okay.  So otherwise, then, am I correct

24 that the opinion you're stating in point number 3

25 that Monsanto should have conducted more
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2        Q.   You didn't.  Which -- which --

3 should -- should Monsanto be judged by the

4 standards of today, or should they be judged by the

5 contemporaneous standards of when they were making

6 the products in the '30s, '40s, '50s, and '60s?

7 Simple question.

8        MR. LAND:  Same objection.

9        THE WITNESS:  Again, the -- the issue is

10 doing what was -- what was right based upon the

11 available data, and the studies suggest that,

12 again, if you're intending for long-term use of a

13 product, that's -- that was -- that would be what

14 would be expected to be tested.

15        The standards may not be -- I can't point to

16 a standard that says that that should be done.

17        BY MR. GOUTMAN:

18        Q.   You can't --

19        MS. EVANGELISTI:  Can we take a break?

20        MR. GOUTMAN:  Let me just finish this line.

21        MS. EVANGELISTI:  Okay.

22        BY MR. GOUTMAN:

23        Q.   You can't cite to any standards from

24 the '30s, '40s, '50s, and '60s that might have been

25 published in industrial hygiene journals, in
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2 academic press, in peer-reviewed articles that set

3 forth that it was the standard of -- to test

4 industrial chemicals like PCBs with long-term,

5 chronic animal bioassays, correct?

6        MR. LAND:  Objection, asked and answered.

7        THE WITNESS:  I -- no, I can't state any.

8        MR. GOUTMAN:  Okay.

9        (A recess was then taken at 1613.)

10        (On the record at 1625.)

11        BY MR. GOUTMAN:

12        Q.   I just want to backtrack.  I'm sorry,

13 but I forgot to show you a paper.

14        Remember we were discussing this yellow

15 atrophy of the liver?

16        A.   Yes.

17        Q.   And we had discussed independent

18 university scientists investigating whether PCB --

19 whether that -- the case of yellow atrophy of the

20 liver could be attributable to PCBs, correct?

21        A.   Right.

22        Q.   And one of the university professors

23 who investigated that was Dr. Cecil Drinker of

24 Harvard, correct?

25        A.   Yes.

Case 1:14-cv-12041-DJC   Document 207-2   Filed 01/30/17   Page 230 of 263



TSG Reporting - Worldwide     877-702-9580

Page 245

1                 James R. Olson, PhD

2        Q.   Yes.

3        A.   -- studied during that period of time

4 in the '30s, '40s, and '50s.

5        Q.   Right.  So your answer to my question

6 is yes, correct?  That is to say that had Monsanto

7 conducted or -- or commissioned to conduct -- to

8 conduct studies of ambient dosage levels, you're

9 not saying they would have found anything.

10        A.   Correct.

11        Q.   Okay.

12        A.   Current ambient levels, yes.

13        Q.   And you say they would have found

14 cancer; is that correct?

15        A.   In a lifetime exposure study to PCB

16 12 -- or Aroclor 1254, yes.

17        Q.   We've gone through the ways in which

18 study parameters have evolved from the '30s to

19 post-1970; is that correct?

20        We -- we discussed that?  I don't want to

21 revisit that issue.

22        A.   We did discuss that.

23        Q.   Am I correct that the science of

24 toxicology, like other sciences and disciplines,

25 has evolved and advanced in the last century?
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FOREWORD

The Aroclors hive won prominent place in the field of

synthetic with unique propertica to fill requirement not

met by materials heretofore available They have found

usefulness in widely differing field of activity where their

properties are of especial value

Following is
description

of the properties of eleven

Aroclors each of which is representative of series For

almost every Aroclor described in this bulletin there is

dark-colored grade of otherwise approximately the same

physical and chemical char.cteri.tics These darker prod

uct carry lower price and can frequently be used where

color ii not important

study of this brief desriptlon will suggest means of

employing the Aroclors in perfecting still other product

development of which has been delayed by the lack of

material that exactly fulfills particular requirement.

The Aroclors are produced exclusively by Monsanto

Chemical Company

MONS 080133
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General Properties

The Aroclora range in form and appearance

from mobile oily liquid to fine white cry.

ala and hard transparent resin. They are

non.oxidizing permanently thermoplastic

of low volatility and non-corrosive to metal.

They are not hydrolyzed by water or elks

lie. The viscou liquid and the ream will

not support combustion when heated alone

The
crystalline Aroclor are relatively in.ol

uble but the
liquid and resinous products

are soluble in most of the common organic

solvents thinner and oil. The main excep

tions are that all the Aroclor are insoluble

in water glycerine or the glycols and

Aroclor 5460 is insoluble in the lower molec

ular wright alcohol. Aroclor 4465 Ia only

partly soluble in the lower alcohol.

The excellent electrical
properties fire

resistance and inertneaa of the Aroclors

make them useful in many applications not

mentioned in tin bulletin

The
properties imparted by the Aroclor

and their u.efulneaa for particular applica

tions vary in regular gradient over the

acne so that the selection of the right

Aroclor for
specific use can

generally be

made simply by comparison of the physi

cal properties of the several Aroclor

MlN Q35
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TABLE

GENERAL PHYSICAL PROPERTIES

Aitoci.ot 1242 Aitoctot 124.8 Aitocw 1254 AllocLo 126.0Fo
Practically color Yellow tinted Yellow tinted Light 7ellow
ies mobile oil oily liquid vitcout oil .01 sticky

resinCoionNPA 0.5 Max 0.5 Max 1.0 Slax 1.0 Max

AcinnyMaximnm Mgm KOlI
per Cm... 0.01 0.01 0.01 0.015

Conpricior or ExPANSIoN cc/cc/C 0.000678 0.000702 0.000661

2565C 25-65C 25.-65C
cc/cc/F 0.000377 0.000389 0.000367

77149F 77l49F 77140F

1I1YSpecificCravity2s/2sC77/77F 1.378 to 1.388 1.447 to 1.457 1.538 to 1.548 1.618 to 1.629

Pounds
per

CalIon25C 77F 11.50 12.08 12.83 13.50

DiP1iLI...xIoN KocgASTM D.20 Mod. 322365C 330-370C 365-390C 385-420C
Uncorr Uncon
612-689F 626-698F 689734F 725788F
tjncorr Uacorr

EvApogATlols Lou%ASTM D-6 Mod
163C lu. 3.04 to 3.64 3.0 to 4.0 1.06 to 1.28
100C hr. 0.4 9.0 to 0.2

FLASI PouxCleejsnd Open Cup 176-180C 198196C Non None
348356F 379-384F

Fliip PoiinClevel.nd Open Cup 334C None None None

633F

Fouit PorniASTM 17.7 to 20.7C 7C to 12C 26 to 36C
0.2 to 5.2F 19.4F 46 to 54F 79 to 97F

Sopjgtiinti Pour rASTM

Riaii.crig lrqDgxD.tioe--.20C 1.6271629 1.630-1.631 1.6371.639

a1 25C

ViscoeiyvSabolt UnIverual 210F 98.9C 34.034.6 36.0-37.0 43.548.5 70-82

Sec ASTMD48 130F 54.4C 49-56 69-78 260-400 2600-4.500

100F 37.8C 80-93 185240 1800-3800

MO1tS 060136
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OF SOME OF TUE AUO4Jkyofts

At.On 1262 Aoci.oa 4465 Anoci.oa 5442

Light yellow Yellow Irene- Yellow trans
sitrky clear

parent brittle
parent sticky

r.lfl clint resin

1.2 Man 1.5 Man

00 0.05 0.028

0.000611 0.00123

2%QVC 2565C 2599C
Q000355 0.000339

0.000683

77-194F 77149F 77210F

1.646 to 1.653 1.712 to 1.723 1.432 to 1.447

13.72 14.28 11.96

373n..4o4.c
Requiree vacuum

Uneorr

lor-7s9F Requires vacuum
Jacorr

o.4a to 0.56 0.23 to 0.29 2.0

0.012

Aisoci.oit 1268

Pale yellow

opaque brittle

resin

1.804 to 1.811

15.13

AitocLolt 1270

White crystal

line powder

0.175

1.944 to 1.960

16.24

450-460C

842-860F

0.15 to 0.24 0.0 to 0.1

Asoct.opt 5460 Asoci.os 2565
Yellow trio. Brown.black

parent resin
opaque lenin

2.0 Max

0.07 126

0.00179
0.000656

25124C 2.565C
0.000994 0.000364

77255F 77-149F

1.740 to 1.745 1.721 to 1.740

14.50 14.41

Requires vacuum

Requires vacuum

0.025
0.21 to 0.24

1.51 to 1.71

lw_s h..

None None

None None

100 to 105.5C 66 to 72C

212 to 222F 14 to 162F

1.660-1.665

None None

None None

Nojie
None

None None

34.0 to 38.0C

to I00.4eF

135 to 160C
bold pt
275 to 320F
hold p1

1.6501-1.6517

1441 103

tiiItl850 at 160F

294 to 300C
bold pt
561 to 572F
hold pt

247C
477F

350C
662F

46C
115F

48.5 to 53C

119 to 127

313.5

60 to 66C

140 to 151F

1.6641.667

92-156

25tI 130C

MONS 08013
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Adhesiveness

The Aroclor re.ine adhere strongly to smooth

surfaces to glass and metal or to smooth ver

nished or lacquered urfaces

The softer Aroclors are suggested for difficult

adhesive problems where 8ezible
non.drying

waterproof nhateflal is necessary

The Aroclor adhesives are thermoplastic are

readily applied hot without solvent do not require

high temperatures for easy application and are

Set immediately upon cooling

Corrosion

The Aroelors show practically no corrosive effect

on metals within normal
ranges

of
temperature

and only very slight corrosion even at elevated

temperatures as shown in the
following table

Posatratien
l..elns/ysar

us 32SC 6lrF
Aroelso 1248 Aaelae 12S4

Mild ate.I 0.0028 0.0045

Yellow brass 0.00047 0.0000

Copper 0.00145 0.0650

Densily

All the Aroclor are heavier than water valuable

property for many applications Densities are

shown in
Figure

Electrical Properties

The Aroclor have estremely interesting electrical

characteciatics
high dielectric con.t.nt reaiativ

ity dielectric strength and low power factor

FIG

40 10 iO flV

Tmpjde4 rQg Diieis

5W ..%O 4V 440

MlJN U80136
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Non-Drying Properties

The Aroclori are non-drying and when they mrs

exposed to the air even in thin films no notice

able oxidation or
hardening

takes
place

How

ever when used as ingredient of lacquers they

do not retard the rate of drying of the
lacquer

films Quick drying varnishes and paint may be

made with Aroclor resins

Nonflammability
The viscous Aroclor oils and the resins dxi not

support
combustion when heated alone even at

their boiling points temperatures
above 350C

Most of the Arocloes flux readily with resinous

and pitch-like materials to give produce hay

ing decreased fire baxard When incorpocated

in nitzocellujo.e films the Aroclor retard the

rate of burning

Stability

Toward Alkalies

The Aroclors are remarkably resistant to the

aetioll of either hydrolyning agent or high tem

perature They are not affected by boiling with

sodium hydroxide solution

Toward Acids

Experiments were made to determine whether

hydrogen chloride evolved during the treat

ment of Aroclors with sulfuric acid Arociur 1254

selected as typical was atirred with an equal vol

ume of ten per cent sulfuric acid for
period of

150 hours Any gaaea escaping from the reaction

flask had to pass through trap
filled with silver

nitrate solution which solution would give pee

cipitate of silver chloride any came in con

tact with it After 150 bouts of treatment neither

the trap solution nor the scid layer in the treat

ing flask showed any hydrogen chloride
present

Even prolonged treatment 255 hours with con

centrated sulfuric acid indicated only alight

trace too small foe quantitative measurement

of hydrogen
chloride in the acid layer

Specific
Heat and

Thermal Conductivity

The specific heat at different temperatures of

several of the Aroclors is shown in Figure This

together with the thermal conductivity data given

in Table II is of value in calculations involved

in the use of Aroclor as high temperature.low

pressure
fluid heat transfer medium

TABLE II

Thermal Conductivity of Aroclor 1248

Tempe. Thsnoal Csp.duetlvity Vi.esaity

atom Denaity fltn./lIr.fsq Ft./ Sayblt

g/ee F/Ft Univ See

30 90 1.441 0.0613 360

60 144 1.411 0.0698 60

100 212 1.370 0.0800 36

FIG

Me.qr

4oc oes

3_ xi___

.xi

...m

-_---
xi---

tO 40 40 /40

7wP

NllNS 080139
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Toward Heat

Because of tbeir stability to beat the Arocloss

are useful beat-transfer media Aroelor 1254 aud

particularly the irs viscous Aroelor 1248 sre

tecomniended for this
purpose because they may

be healed at temprratorr up to 325C 617F
in closed system for long periods without

appreciable decomposition and are at the seine

time noninllanmable

Toward Oxidation

When Aroclor is subjected to bomb test at

140C with 250 pounds per square
inch oxygen

there ía no evidence of oxidation as judged by

development of
acidity or formation of sludge

oil. The bard crystalline materials are in general

less soluble than the Aroclor oils or softer resins

All Aroclor are insoluble in water Solubilities of

some of the Aroclors in the more eommon sub

stances are shown in Table HI

The solubility of sulfur in Aroclor 1260 is shown

in
Figure No

Compatibility data on Aroclors

in nitrocellulose lacquers are shown on page 16

Thermoplasticity
The Aroclors are permanently thermoplastic They

apparently undergo no condensation or harden

ing upon repeated melting and
cooling The clear

Aroclor resins are now being produced with soft

ening points up to 105C The
opaque crystalline

solids are produced with initial melting points up

to approximately 290C

Solubilily

The Aroclor oils and resins are easily soluble in

most of the common
organic solvents and drying

/A

t4Ut Caoj4
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Toxicity

zperlmeiisl work on animals shows that pro

longed exposure to Aroclor v.pcea evolved at

high temperatures or by repeated oral Ingestion

will lead to syetemlr toxic effects

Repeated bodily rontact with liquid Azoclors may

lead to an acne-form ebb esuptioc

Suitable draft ventilation to control the vapor

11

.volvod at elevated semperasur. as well as pro

tection by suitable
garments from extensive bodily

contact with liquid Aroclon should prevent any

untoward effect

Vaporization Lou
The Aroclars have low

vaporization losies as shown

in the data in the table of physical properties

PlC
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APPLICATIONS

Adhesives

The heavier resinous Aroclors because of their

excellent adherence to smooth surfaces are very

adaptable to compounding in water-insoluble

adhesives Arodora 1260 1262 4465 and 5460

are suggested foe this use

Electrical Equipment
Because of their nonflammability high resistivity

and dielectric strength and low power factor the

liquid and resinous Aroclors are extremely useful

matensla for the electrical industry

Expansion Medium
Because of their stability under variation in

temperature and freedom from gum formation

from oxidation the Aroclora are useful as expand

ing media in bellows controls and in thermostats

Hydraulic Medium
Power Transmission

The Aroelors are superior hydraulic medis for

power transmission Because of their greater den

sity and chsrseteriatiea they approach more

clo.ely th theoretical transmission vsluea for

mecbanlcal power as illustrated In FIgure No
Ibis

greater efficiency make
possible

reduction

In the size of the hydraulic coupling design

In order to meet extremely low.tentperature

weather condition it ia necessary to adjust the

freezing point of the Aroclor selected by the addi

tion of pour point depressant Suitable adjust

moot can be made in the composition to reacb

pour point of minus 65F

Hydraulic Preaaurr Medium
It is

customary to employ Light Oil

mineral base as hydraulic medium in many

types of pressure operations widespread use

is in the
operation of zinc alloy die

casting

machines where
pressures

of 800 to 1500 pounds

per square inch are encountered Condensate from

the atmosphere above the liquid level in the

breather tank.frequently introduces water which

having greater density sinks to the bottom and

is drawn into the system Under the influence of

beat sod
pressure the water causes oxidation of

the hydrocarbon oil forming fatty acids which

corrode the pump vanes and the
regulating valves

of the system causing toe of pressure lowered

production rate and 6nal shut down for repairs

break in the
hydraulic system around the open

flames necessary to maintain the molten condition

of the die.castiog alloy slmoat
invariably results

in fire with it attendant hazsrjs

Arnrlnrs 1242 on 1248 are reeomnen4ed to or.
conic these difficulties They are heavier than

water thus etcluding it from the system They

are stable not hydrolyzed under heat and
pres

sure and thus avoid corrosion and
expensive

delays for
repair. They are nonflammable thus

adding to the safety of the
operators and to con

tinuity of production

FIG.8

of the Aroclors is handicap to the application

Aroclocs to many types of fluid transn.ission

This curve can he flattened to marked degree

by introduction of viscosity-index corrector

Information will be gladly furnished
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Lubrication

High Temperature

The heat-resisting noninflamniable char.rters

tics of the Aroclor make them attractive as

lubricants under condition of high temperature

as for example in governor systems of central

power stations Aroclor 1248 is well suited to this

application Straight Aroclor 1254 gave excellent

results on roller
hearing test operating at 255

260F with much less carboniaatjon or decom

position than the nasal spindle oil under the

Santo conditions

Extreme Pressure

It is well
accepted hypothesis in the lubrication

industry that by the addition of certain elements

such as vlsiorine sulfur and other in the
proper

form to lubricating oil certain chemical com

bination takei place with the iron or steel metal

bearing surfaces These surface
compositions tend

to prevent aeiaure of the
rubbing surfaces under

extreme load and under which loads If the sole

lubricant were pure mineral oil aeiaure or .coe

log would result at once through bhn failure

As an extreme
pressure lubricant base

added to petroleum hydrocarbon oil in amount

up to approxImately 15% by weight Arociors

3248 and 1254 instenally increase the
load.earry

lag properties without reducing the
risomicy of

the
resulting composition These Arocloe

repro

sent on of the mace adequate carries-a foe di
element chlorine as an extreme pressure base

possessing the following advantages

Stability They are stable even at higher

temperaturea which permit neither
separation

of component nor appreciable change in physical

or chemical properties dtwing long periods of

operation and should not cause continued chem

ical action on metal part except the particular

chemical metal surface combination which Ia nec

essary to effect
high load-carrying capacities

Nen-colegile Many other type of chlorine

besting compounds are so volatile as to render

them unbt for long periods of service becain of

the
escape

of the elements from the lubricant The

Aroclors arc non-voLatile at normal
temperstares

Nrn.oxijizing Aroelors do not oxidise or

thicken up to an objectionable degree

Non-corojee Aroclors are non-corrosive

toward metal surfaces

Non.abrnsive Aroelce exert no abrasion on

the machined surface.

Non.lsydrolyaia Aroclors do not hydrolyze in

the
presence

of water thus avoiding the genera

tim of hydrochloric acid

Compatibility Aroclors are completely misci

ble with mineral oils

Colar Aroclors do not darken or change the

color of th
lubricating oil

Submerged Lubrication

Under conditions of lubrication subjected to expo

sure to water displacement such foe azanxple

as lubrication of bridge rollers beavier.than

water lubricant can be prepared from mixture

of Aa-oclor md oil of which the following are

typical examples

hs- Pose AppeMi
No Oil 1145 Psat 15.5C

Ibe/gaL

Viscosity 210 F160 See

Saybolt

Color ASTM7.8
Flash Point545F

Pour Poinil5F

50 50 0F 1.1263

25 75 5F 1.2703

5Brighe Stock Gravity API 22.23

9.4

106

13
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SUGGESTED USES FOR AROCLORS
in

PLASTICS PIGMENTS LACQUERS
PAINTS and VARNISHES

The Aroclors are compatible with most of the

common pla.tic materials see compatibility table

on this page The degree of flexibility imparted by

the Aroclor diminishes progressively in the order

of liquid
Aroclor soft resin bard resin Th

hardnes of the
resulting compositions increase

in the same order Usually satisfactory balance

between flexibility and hardness can be obtained

either by selecting the Arocior of proper physical

characteristics or by using mixture of two or

more Aroclor.

Compatibility With

Various Materials

Asphalt

Beniyl Cellulose

Cellulose Acetate

Chlorinated Rubber

Coumarone and Indene Resins

Dammar Resin

Ester Gum

Ethyl Cellulose

Maniia Gum
Nitrucellulose

Parailin

Pbenollc Resins Varies

Folyslyrene
Resin

Rosin

Rubber

Sulfur

Vinyl Resins

indicates compatibility to degree sufficient

to be of value

indicate incompatibility

Not compatible in Bnal stage

14

Ethyl Cellulose

The Aroclors are very compatible with ethyl cel

lulose the
liquid imparting great flexibility and

the realnous products great hardness 75
parts by

weight of Aroclor 1242 with 100 parts of ethyl

cellulose
produces great fleixibility and just

alight tackiness Aroclor 5460 in the same propor

tion
producea very hard and somewhat brittle

composition Arocloc 4465 produce hard Ilima

which sre not brittle at ordinary temperature

For coatings of high gloss and exceptional weath

ering qualities to be
applied to rigid surface.

composition containing equal parts by waigbt

of Aroclor $460 and ethyl cellulose are suggested

If
greater Aexibility is required one of the softer

Aroclora should be used either alone or as

replacement for
part

of the Aroelor 5460 and the

proportion of Aroclor should be decreased

typical formula ie as follows

Ethyl Cellulose 15%

Aroclor 1260 15%

Toluene 56%
Butanol 14%

Graphic Arts

100%

The Aroclon sre used as vehicles for carrying

pigments employed in glass decoration When the

decorations have been applied and the
glass

is

Bred the Azoclors volatilize without carhonisa

Lion and thu avoid discoloration of the glass

Aroclors 1254 and 4465 are used

MUNS 080140
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Aroclor 446$ is useful resin for compounding

rotogravure mIss

mimeograph ink suitable for use on bond
paper

may be
prepared as follows

Aroclor 4465 40%

Lubricating Oil SUV 1200 100F. 35%
Paraffin Oil SUV 76 fr 100F 20%
Carbon Black 4%
Oil Soluble Dye 1%

Axorlor 4465 may also be used in the
prepasation

of imitation gold leaf thin
coating of the

Aroclor is applied hot to one aide of paper While

it is still hot bronze powder is spread upon the

coating The bronue powder adheres to the Aroclor

completely covering the paper Thin
product is

used in making the gold leaf letters on books

etc The
psper

treated with Aroclor and bronze

powder ii placed upon the book binding hot

die is pre.ed upon It The Arocice softens and

sticks the bronse to the binding and forms coat

ing over it to protect it from
tarnishing

Impregnation

The Aroclora may be used to impregnate cloth

paper wood or asbestos in order to impart mom

tOre and
gas resistance adhesion insulating prop

muss alkali or other chemical
resistance flame

resistance or lubricating qualities For this type

of work they are used in combinations with other

materials such as wanes inorganic pigments

aspbait tar aluminum stearate sulphur etc

in order to obtain exactly the
physical character

sties desired for the specific purpose Aroclors

1254 4465 and 5460 or the
corresponding dark

colored
products are suggeated as moat applicable

15

Moisture Proofing

For use as moisture proof coatings the Aroclors

are best combined with waxes such as paraffin

or csrnauba oils such as mineral oil and resins

such as ester gum or other synthetic relina The

simplest compositions contain only Aroelor and

psraffln moisture
proofing compound composed

of 96% by weight of Aroclor 5460 and 4% of

paraffin melting point 54C has an ASTM soft

cuing point of about 82 and is
very efficient

Substituting Aroclor 446$ for Aroclor 5460 pro
duces compound with softening pmnt of

about 58C

Softening point and viscosity when melted
nay

be further decreased by using mixtures of Aroclora

For example composition Containing 40% of

Aroclor 1260 56% of Aroclor 5460 and 4% of

paraffin will be
very

soft at ordinary temperatures

Increased
proportion of

paraffin will also pro
duce softer compounds

Mold Lubricants

Because of their inertness and low
volatility the

Aroclors are excellent mold lubricants As an

example the addition of 1% of Aroclor 1242

or 5460 to vinyl formal resin produces great

improvement in ease of
molding operation as

well as in the appearance of the molded pieces

The molded pieces slip easily from time mold and

possess extremely high water resistance and good

dielectric
strength An excess doe not retard

hardening action

The Aroclois are
equally applicable to other

moldisg compositions the
particular one to be

selected and the method of use being governed

of course by the
molding material and the con

ditions of operation
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DIAGRAMS SHOWING PRACIICAL COMPOSITION

Foe erabl.ad..s reh.n the ai Enter

Aboeel .ai where the Aerol. Aonlor 1234

oeAdoe 1262

.io to

Fur combination where the en. ol the

phtb.Ik nhydrlde.çlyeerol type end whor
the Aroclor in Acerb 1262

.0

For combiouden whore iii rain of th
phth.Ue neitydrlde.Iye.eal typo ned where

the Arorlor it Anode 1254

AaeIer 1260 any be ..b.tltnt.d

witbeut m.tam.I rho.1.

I0
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OF LACQUERS IJSI1NG AROCLOILS 1254 AND 1262

50 ____
For ro.obh.Hoo rhn ib Aoior rr.ln _____________________________
Aro.1or 1262 .mI wbrr ti. pl..i

Dibutyl Pbth.Iate ______

For eo.Maadm whor ib AocPo .1.1
Azorl.r 12620 ...d where oh pM.thŁa.i

Tflor..yI Phoeçheo.

In the trilinear diagrams the composition repreaented by any point
in the unshaded area are those which produce homogeneous lacquer

film. On the other hand composItions represented by point in the shaded

are produce impractical segregated brittle or soft films For detailed

information as to the derivation and use of these diagram reference is

made to the following articles

3o.kn. Fo.. Con.p.tib.IIsy ROI.Uo..Ip of ib A.Io.o Nluoo.HoIo. Lorqo.re I.d

Ea 23 1362 1931

Hof... R.d Crephlo.I Mothod Leoq.or Terha.M51 lad E. Cb. 20 431 1925
Fo.m.l.tios of Nitreerilul.. Laeqv.o lad E. Cb. 20.6171921

17
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Nitrocellulose Coatings

The Aroclor function both as plasticisers and

resins and may be used alone with the nitro

celluloae or in Combinations with other
plastciaers

or resins They impart weather resistance luster

adhesion and decreased burning rate Their excel

lent electrical characteristics high dielectric con

stant and rcaistvity and low power factor and

their property of retarding the
passage of moisture

and
gases through nitrecelluloae films make the

Aroclora of
special value In

coatings
for electrical

insulating materials

Tha accompanying trilinear diagrams show the

practical compatibility limit of Arocloss 1254

and 1262 when used in conjunction with some

other resins and plasticiaers Aroclor 1260 give

values almost the same those shown for 1262

The less viacous Aroclora have greater and the

more resinous Arucloes less compatibility thsn for

those shown See trilisear diagrams on page

16 and 17

To Illustrate the difference possible to obtain

by change in
formulation three formuias are

given below All have sxcellent
durability hut

the third is much softer and more flexible than

the other two Only the solids content are given

The amounts tabulated are part by weight

Aroclor Lacquera

No.1 No.2 No.3

second Nitrocellulose dry 100 100 100

Dammar resin 80

Eater Gum 80

Aroclor 1260 20.39 20 80.70

Dibutyl Pbtbalate 20 20

Tricresyl Phosphate 39.70

18

No and No bate ezceUent
sanding and

polishing qualities No is very flexible but too

soft for
sanding

Where
extremely high flexibility is deaired as foe

example in
lacquers for high tension

automotive

rabies the
following composition is suggmted

15 20 sec

Nitrocellulose
parts by weight

Tricresyl Phosphate 10
parts by ceigbt

Aroclor 1242
parts by weight

Pigment

Aroclor 1270 is bard white crystalline product

of
high melting point insoluble in most solvents

resistant to chemicals and to oxidation When

ground to floe powder it makes an xcelient

organic pigment for uae with the various plastics It

may be used alone or with conventional pigments

Paints and Varnishes

The Aroclos are soluble in paint and varnish oils

and impart properties corresponding to the phys

cal character of the particular Aroclor The hard

resinous Arocloss tend to
give increased hardness to

the films while the viscous resins
impart flexibility

ihe Aroclors do not react chemically with oils

hence there is no advantage in
heating togethee in

making varnish They are best added as chill

back or as cold cut in tbe
thinning operation

As far
incorporation of the Aroclo. is coo

cerned the only reason for heating is to make

the Aroclors liquid so that
they can be readily

mixed with the oils

NUNS Q80150
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Aroclors 4465 and 5460 will
produce paints that

are very quick drying and yet hive excellent

durability The
weight of Aruclor need should be

from 30% to 50% of the
weight

of the oils

Aroclor 1260 is best for abort oil varnishes that

are required at the same time to be flexible The

Aroclo may be considered to play tbe same role

as oil with the difference that it does not oxidize

and lose its flexibility on exposure Resins of the

alkyd phenolic or ester gum type or hsrder

Aroclos such as 5460 may he used in making

varnish formulations It is suggested that for two

parts by weight of oil one part
of Aroclor 1260

and one part of other resin be used These pro

portions can be varied as required The Aroclors

Impart water and alkali resistance and in these

qualities enhance the value of the other resins

used In the varnish

Rubber and Rubber

Substitutes

The Aroclosa when in liquid condition have

solvent action on rubber Aroclors 1254 and 1260

are milled into rubber in order to impart perma

nent taekineaa and adhesion amall amount of

Aroclor 1260 added to bard rubber acts ss

pla.tlciaer and reduces the brittleness

Aroclo 1270 being
bard

crystalline material

of
high melting point can be ground to powder

and then milled into rubber The milling tern

perature being below the
melting point

of the

19

Azoclor the latte
dispersed through the mass

of rubber and acts as an efficient flame reducer

This same procedure can be used with synthetic

rubbers to impart flreproofneas From 5% to

25% of Aroclor 1270 based on the weight of the

plastic is
required

Aroclor 1262 ii recommended as plssdciaec foe

crepe rubber resin in
paint compositions Used in

concentrations of 5% to 50% based on the weight

of the rubber resin it increase the glues and

alkali resistance of the film without
detracting

from its adhesivenes toward steel

Chlorinated Rubber Finishes

Aroclora 1242 1254 and 1260 are recommended

as plasticizers for chlorinated rubber They give

tough flexible compositions and may be used

alone or together with th resins and oils coot

monly employed in chlorinated rubber formula

lions From 40 to 60 parts to each 100
parts by

weight of chlorinated rubber is
suggested The

Acoclora are especially valuable as finishe foe

alkaline surface such as concrete brick stucco

etc. and for acid and alkali resistant coatings

Vinyl Resins

The Aroclors are compatible witb all the vinyl

resins The properties imparted depend upon the

particular Aroclor and the vinyl resin used The

selection of the correct Aroclor for
particular

use can iuually be made by consideration of the

physical properties of the Aroclor series
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OTHER PRODUCTS OF OUR
PHOSPHATE DIVISION

Acid Sodium Pyropboephat Phosphocus

Aluminum Oxide AbrasIve
Phosphorus Peotozide

Ammonium Phosphate Mono Di Sodium Feinc
Pyrophosphate

Calcium Phosphates Mono Di Tn Synthetic Detergent

Calcium Pyrophoephate Tetphenyl

Dlpbenyl Tetna Phosphoric Acid

DI Sodium Phosphate Tet Potusauw
Pyrophospitat

Fmo Phosphoru Tetra Sodium Pyrophoephate

Mono Sodium Phosphate Tn Sodium Phosphate

Phosphoric Acid
Wetting Agent

Phosphoric Acid Paste

20

PI.443R PPINTCO IN U.S

MONS O8O15
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1OTICE
The infornialion contained in this booklet lab

our best knowledge true and accurate but all

recommendatIon or suggestion are made with

out guarantee since the conditions of nor are

beyond our control Mouttanto Chemical

Company disclaims
any liabIlity Incurred in con

nection with the uses of the. data or suggestions

Furtlssrmueu enduing contained herein shall

be construed r.ensnmendatjoo to use soy

product in ooaLci with clueing patent cover

ag any material or it. use

MIJNS 8O153
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MONSANTO AN INDIRECT AROCLOR HTER for

CHEMlcMs--Psi1cs UNIT CHEMICAL OPERATIONS

Neasussis T.clusk.I lulleihi N. 0-130 Odebs lU
Mssuaunl GhesnIeuI C.mpsesy Qng.nlc Isamls.I Dh4elen Ii Lads

Aoc4or 1248 chlorinated biphenyl is an Ideal nonflammable liquid plies
beat

tsnfer medium for temperatures up to 600

This bulletin contains magazine reprint which describe the physical propertIes of

lnsclnr 248 and llluatratai the design and operation
of beaters that have been used

successfully by Monsanto plants for many years
The units described are gas fired

and the capacities are in the range
of 200000 to 400000 B.t.u per hour

Larger
commercial InstallatIons using Arecior 1248 have capacities ranging up to

2000000 Wt.u per hour Also small electrically bested stationary end portable units

with capacities around 40000 B.t.u
per

hour are in service

Although the magasme reprint contained first appeared in 1949 the basic Information

is still valid Since that time Monsanto has developed considerabl amount of en

gineering data on heat transfer applications of Arocior 1248 Those interested in such

Information are invited to correspond with the Organic Chemicals Division of Mon

santo

Monsanto does not manufacture het-trsnfer equipment using Aroclor fluids It

supplies only the Aocioi 1248 needed Several leading manufacturers of heating

equipment are In position to build or offer Aodor heating units to meet specific

requitsnents

ese DL POt Off

C...a..I.S Iltu e...4

NCt4$ 076335
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Iteprinted
tram INDUSTRIAL AND ENGINEERING CISEMISTRY Vol 41 Page 341 July 540

Copyright 1049 by the American Chemical Society and reprinted by peemtmion of the copyright owner

An Indirect Aroclor Heater for

Unit Chemical Operations

\IEADE McARDLE GARREn AND BENIGNUS

Mon canto Chemical Company 4nntseon dla

Absolute isuuaty teaOroos

Tbrroulceednotiily 03.u./bonr/sq lnnt/

OlsulIauoa tunas .t.0.T.M 0.3n

PianO loin CleenI.ol open or OCT.74
06246

Fin runt Clnrelasd noes OCT.14
02-46

Pcnr root A.O.F.tt 0.7

Cnnltninnt ol nnraSon oI./cI./

66

ucenlee onion. sO/a

Scour Ftn.nauoinny When tube ruptures in liquid heat

lraoetcc eyetem under high pramure .pcay or inSt urea
the possible tire hazard under thee needitbon require uneisdea

lions ant covered by the foregoing discussIon relative to the ma
terial In the liqmd form In their mmpreh.nssve study

Ilaunmability of the higher boiling liquid aed thear mists fluSh

von Wolfe and Zioman LI determined the spray liammahitity

limit of numerous matcnial in accordance with the penentage of

ouygvn required for combustion Thi value eas then mrrelated

with the reeslts of ineeodiery firing teals of the fluids uoiadantsd

it the Naval Proving t4rnund Dahlgren V. Thu mygen en

rluireoient for Aroolor 248 combustion the epray flammability
butt etudlee wm found 10 be 04% Ffnida reqmaing over 46 to

110% unygea In the epray tret failed to caase fire in the lne.adh

nry iret than results vntablieh the oonllammabte and eneeem
Irnoliblr quolif ire of Aroclor 1248

vtecoeflv cONetogaArOorle

COLD Finw Fur moot inside inetalfatho. nentrifsgal pump
will handle Arnelor at redsced rate witheut pneheeting Expevi

core confirmo thia Ouf.eide inotalfatinas have been Macted at

by heating lhr pump nod feed line until cirosnlatios threugis

Ihe rhn.eaeenrlatlr Aronlnr 1248 indicate than it

an Ideal liqiuhni phaae hran-cnehaage medIum for

tennper.inree up to 300 Thia article dleeusaes its

propertIes and illustrates the design and aperalion of

healers than have been oemi .uaresaully by Mnna.nte

plants ds.ring the psat seven yrels

IN CEItTAIN noanufaotsritng precesam of tim Moaeaoto

Clnnainal Company it wins mneceamry to employ 0000otn-

fs.tible leat-trao.fer medlom at pressures of 20 pounds per

square Inch or lees amid lrtnpernturen up to Tfte full owing

general prepeetina of fmcnl-oxrlmange medison were required

Kerslin front firs hanardn

Vl.eodtloe to Ilormit sumpoig at room trntpmrroturra

lbtilinng point .ulbeismtly above 3110 to ussr- liquid con

dillon at all bra

l4labillty against loat with onough nafoty fenton to aoeoemo
ale aonidsotal ovcrheatheg

Controllable vapoenoathon foams

Freedom from r.orroeive action against calves pipiog tsmh

j.chols dc static of cast iron ansI steels bronee and nl.abolrss

steel

ltrrvdum from tunninity lnaaacd

Arocior rhlurisatvml liiphemnyl regutared in lotunt

OffIce wan oriented TI le pertineot pbyeical eharontecietim

eelelivn In in Oman lural-Irnoafor osediunn are givre in Tullo

Feaatlen%s F5OM mat tauzuens

Ftea Ionnt lintilatloou of nub tat for the prnlintion of he

lire Imanard of relatively pnmvolntlle orgasile fluids mane hero

recognised by fine American Society fur Touting Materials cot

mmbureS4f

Fnaa lonoe is morn significant measurement The Cooler

erlfnm Leboretorst to atate thet fire tate more truly reflect

ilmt lank of fire banard nf Aroelor

I4rneTozcaona luterrsue Tanspaaavvea The mnbustiem

eelatbng qsalities of Arneloe 1248 non indicated by its high epno

fantenus Igeitin tempeeature of 704 112eV dctcrmined by

Sullivan Wolfe and Zl.maa using the oonveeient apparatus

lrnnrihed by floctman Batty and lferssn

Iladac conditions of industrial see the eponl.anmuo igiuliun

Irmpaeatnee will ha determined by factor including l.he mature

of tfme hot nucfaee Lbs amount at liquid impinging on it lIne

unlsme of ennlnssd spane and the ventilation

Apt aeoidentsl tailors in heating eystsn demonstrated the

iiooflansaability of Arnohe 2411 and its freedom from the

basard of fire propagation An operators failure to start the

circulation of thr heat-transfer medium whcn the gas heater was
on remnlted in onnoasive coil temperatures and caused the lower

coil tot aol toe and .sg into the fire chamber acid ruptured and

Arnolnr 1248 pnun-d unto tIme rod-hot firs chamber in contaot with

1110 flame Done emobe arose from the heater hut there ass no
onlmrnal Sre Alter clue gas same ass cut on tune emaking

clapped
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1342 INDUSTRIAL AND ENGINEERING CHEMISTRY vol No

Toot fl Srs.u.LTT or A.oci.oa 1248 Haocrmu rob 30 llovon

T_cn0n

200 010

300 ii 45

210 00

too ose

To.i.o III Seooii.oy or Aeic.oie I248CoNTI00000Ly jiesero

or 280 ovn 330

lii cii OCt .Pii ot Arocitor

II 200 3ihO
10 0070 249

Ott lIlt 510

00 dcl 023

ion to
cdl 201 302

the heater had liven effected in 11191 the system could ctterote
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The Aroclor dielectrics are range of chlorinated diphenyls pro

duoed by Moneanto ye the coanofactore of impregnated paper

capacitors These products are generically known an aekarels that

is synthetic Ore resietnot insulating liquid which If decnncpo.ed

by electric arc evolve only non-explosive gaseous mintare.

The Aroolor liquids woro Cret need in the Uni cod Stales jell and

to-day they are esieoeively need ix the capacitor lodnetry through

out the world Monsanto han been producing Aroclor at its Neoporl

plant sine 1951

There are ticree grades of Arcoler lilentlfled by their code ncmhero

Arocinc 1242 CommercIally hnocen ae Trlchlorodiphenyl the moat

economically altraction essential for cuidoor capacitor Ins low

temperature environment but in the most dlmcolt to handle

in production

irocior 1248 Commernially known as Tetrachlorodiphenyli is

compromise between the economic advantages of 1242 and the stan

of handling of l4

Aroclor 1254 Commercially 00000 as Fentachiorodlphenyli In the

stalest to handle In productinn sod In sometimes chosen for

capacitors to operate in exceptionally hot environments but doe

net g.m tho maoimom economic advantage

Meaellgse.Iulsl.g Cr9.9 Reduced sine capacitors are possible for glcnn ratiog Puocnncent

lighting unite area partiooi.r application in which this Is utilleed

Reduced raw material cost eelniog froco the smallnr quantity of

paper and foil seeded in nuanufaclcue

Arcclnr I. itnnintnrnd Tcnde M.rh

tCteS C78560
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Reduced labour content heonose of the fewer wledlogu ruqoired

luoreaned throogh.pot rum given plant onpeolty with
ueietlng

Iwbue force

HIgher etreee operation of capacltore In poeuible heonono of mere
ooltorm permlttloity In the onpaeltor

Longer life capacitore are prodoved heoaoeo of the high ntuijilitp

and reelntanooto ouldetlon of Aroolor

email lire hazard becaeee Aroolor In fire-rnelutuet

NUNS 078561

Case 1:14-cv-12041-DJC   Document 207-3   Filed 01/30/17   Page 7 of 121



Vliieo for the moot importoet proporUee of the AToolor dieieolrio

ore given in the Tobie

Typlosi prsp.rliss of Ill Arecior di.l.etrlcs

These 103OCS dews rOns0010

0000 Annnr Arneioe

ProO.rte 1242 0253 20

0./Rune 0.0.100.51070 0400 553

P0/iT P000t IV

VWetOty .5070003 35 02 00

Ceemo00500000004ee O75 oo
Soociflo Cmi .0710Jg 024 III Ia

Thenme 0000000dnt .5000 00/nT iTI Sm 01703

Onopeestlon lOW 1% 25.0 iTO 002 007 020

flash PoleS it ASTM tTIM 114 mIS 114m 34 Tern
Pins Point Non Noise 030.

0300rootine lode 1040 NTIS

le000uile 05010W ppm 0.1 mu 0110. 01/moo

Avid 00mb 0T0000ft OOflm.e1 0/n mae 00110.
vILer 0005005 en.. Tense Tm. 20031

Poom00005 .t to sod 000 07 elI 404

POflI0000tp AL 1200.04 000 440 407 43
Lob 130.11 iWO .04200 0000 0051 0040

D.C 00000.151 It ITt .06 TI V/Inn

lIter ml eeOtll005000 TO em so no so

O0400/nIoeOreiTi1000TCOV V/mi 40m/n 7010.

8.8 111555

Onmpoltto AoocIor mode by the chornOton of dpbOoyl to predetermIned

chlorine contente which ore indicated peroeniagn by tile 1.00

imo digit the oode eombere.g Arocior i2lN000l..inel% Ohiorino

by weight Tech Arocior 008t6TIO.r0000 Of ObOrodlpheiyo with

ditroring comber of hydrogen atom nohetitutod by chorioo cml IS

each of these chiorodiphenyis there In abundant inomeriem

Phyelsal prop.rtlss Visroaloy The vIecn.ity-Lemperatore charccteri.tine of the Arocior

hIqoido are .10w 1. Figure it can be seen that Aroelor 1251 uSe
molt VISCOUS .t Oil temper000roe and Ar0010r 1242 the least The

differences between the three grade are greatest at lower temper.

NUNS 078562
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turn and become lee the temperature is raised As preniouip

explained Aroclor eonninta of number of homologuen and eon.

quently e.oh grade do not have Sharply dsgeed mslung pniet

but remains liquid over wide temperature rang Instead their

vlscneltlau lncreaue ssnoothiy but sharply ax the temperature

reduced ArociOr 1242 ha the lowont pour point of .11 three grade

Vuponr Iresunrr it can be seen that Arocior 1242 han the great

vapour pressure at givei temperature and Aronlor li the lawn

and this need to he oonnidered when deciding the temperature of

Arocior during deganliloatien and Impregnation The oayoor Den

ture of Aroclor varies with abnolute temperatur according to the

usual logarithmic law The variation of the capour prnunorne of ills

Aroolor dielectrics with temperature in shown in Figure

I.aes1eaIpr.p.rtIa The Ohemiosl inertness of Arocior in oututanding The iiquid are

not oxidinnd hy exposure to air or onygen ecen under eutreme mcdi

tines or temperature and presenro nor do they react with moinijar

When subjected to ahomb tent at l40C io onygen at premure of ZO

p.e.i.g 17 kg/cm there mx no eoidencn of oetdaiiou an Indeed hp

development of aoidity or formation of sledge They nan withstand

maey years of service in electrical equipment at high temperature

without nuidaUon

Aroclor Ic manefaotured to rigid epecinoatiun ensuring low

initial value for free acidity and free chloridni Test haoe sheen

that theee low values are maintained seen when the liquid are

heated for prolonged periods in the presence Of air and moisture It

temperature ef lpeC

Aruolur 1242 In slightly auenitlve to ultra-violet light ohiob eon

result in the formation of traces of ionic 000tamionnts The Other

Ivadnu are relatively unaffected by eupour to light

Aronier undergoes no decompoultiun at temperature up tn 175C

At much higher temperatures or when subjected to arc the prie

oipal decomposition product are oarboe and hydrogen chiurids

Lubovaiorp i.eiu und pruriicui eroerience me uhnnm lhui phnspevr

chlorine or hydrocarbon urn nni formed us deconpoiioo pvoduci

lrocicr

Ei.xlnlnal pespurti The laborai.ory mni.hodn axed to moauure the nisetricat proporti

of the Aroolor dieleotrics are deecribed in Appendix

Permiiiiriiy iDieleclrir consluoi rho permittioity of Arocior in high

er than that of mtonr.i oil which account for the Cite rsducuiuo

MCNS 018563
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end iscresne in sue that Is possible Ott-vest 016 tOil V/pm Sn
common with Arocior aol higher values are reported

Since chioriohtod diphenyls are polar compound their peemittivi
hive are highly teioperaiure.jspendent Tills Is liiuetrateij

Ill tile

upper pert of Figure whIch uhowe the variation with temperature
of the permittivity of each of the three grades or Aroolor These

readIng6 were tahen at frequency Of 60 c/s sedan electric Stress Of

V/pm

At the loweet temperature all three grades have permlttivlty of

ahcot 28 since heoauee of the very high viscoSity there is no coe
trlbotion from dipole orientation pclarieahlllty Ae tho temperature

Ic increased the pormittlvity begins to increase whoe the viscosity

hecomee eumoientiy reduced to allow the molecular dipoles to

orientate themselves lathe altercating electric Acid The tempera
tore at which thie lecrease In pormittivity hegine is dependent Woo
both the grade of Arocloc hying lowest for Aroclcr 1242 and the

frequency of the applied geld

As the temperature is further increased the
purmitliolty pauses

through maximum aed then decreases This decrease in permit.
tivity with Inornase of tecporatore is due mainly to the disturbanoe

of the alignnest of the dipoles by thermal agitation The maulniunt

permittivitlee attained vary with the grade of Aruclor being great
est for Aroclor 1242 and least for Apoclor 1254 With Arocior 1242 the

permittivlsy of thi series resohee maolmum and further reduc

tion in chlorine content caunes reduction In permitticity ae

shown In Figure

AltbooghthepornultuvityofAroclo l242ie ofahigh crdorccoticuoj

roenuroit us these produots ho recualoul bib poesihility of obtaining

evoii higher permittivitle with this c/sue of material It is likely

therefore that toe Anal word has cot been writtoc on this nub/ect

and that Improved products will become available In thin Acid in

the count of the next few lean

Loot Tunpeni The lone tangent or power actor of Arcolur is a/co

highly temperature dopoedoeth This is iliuntrnind in tie loner part

of Figure whioh shows bout the loss tuogents plotted here on

logarithmic scale of each of thy three grades of Arooior carp ciii

temperature

The curve Or each grade of Arocior 0006iMt of posh due to nbsorp
tion aunocieted with the traoeii.ion Ic yermittloity foilowed by

region where the lose tangent steadily iecreueon with temperature
lv this latter region the loss tangont foliouve the iooreaeo 10 floidity

with increesiog temperature and ie highly dependent upon the

purity of the Aruclor The temperature at which the penis occurs is

ai00i.10 below the pour point

MCNS C8564
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The ibm tangent of Arnolor in grunter than thnt of finch miner nil

but by eeleotinn Oh paper of lower Seocity the lee taegn of the

impregnated capacitor van be nthlmieed without eacriecing thu

economic advantages Furthermore the internal temperature doe

not rice beyond acceptable value.

X.C R.eioif clip The Onion 000ted in ton tub .rc typical for Aroolm

so produced but they can be Improved by vacuum dehydration and

values of to 00 cm at l00C are common Time v.1054 for

Aroclor Th42 and 1248 .rc lower than 1224 became riven amount of

contamination reduce the d.c reeletlvity morn with liqniml of

lower vieconity and higher pormittivity

The variation of the do reuletivity of the grade of Arovior with

temperature ie chews in FIgure

ICNS O85b5
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FIp Th vlultt.mp.rM.r ...t.rl.tl .19 Arsal dl.l..trk
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Tb srlstII 11th np.ur prsuu .1 thl rOaIer IsI.ctrIc with t.lip.r.tU

MCsS 01856
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FIgur Tb v4I.tI pvmIttIity with obirI st..t

11

MOPtS O8568
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Fig. TI v.l.tl. if Ii CC ..hstlvlt it II Inch dl.l.ctnlcc will l.np..l.

Ct45
85fl

II
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Fig. th p..sitti.ity pap impr.gprnis with SpaN

MUNS c8572
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ikIi
CON$TUCTlON OF ROOLOit OAPAOITOOI

Pap Kraft paper is strongly recommended nine It has Dearly hUms the

aold neotralleing properties of rag tiesse

The permittivity of impregnated paper depends opoo the density of

the paper newell an the permittivity of the impregnant This rela

tionebip is ehown 10 Figure for the grades of Aroulor aed for

mineral oil the oaioee being onloulated at temperature ofC
Since paper impregnstwl with Aroolor 1243 ii. the highest per

mittivity the least area of windiogs is eneded to obtaie liven

v.1Cc of capacitance ned the groatont economy is obtained

It ado.otageoue to see low deneity paper niece it Sn See shown

both theoretically and practically that CooS paper gives the least

dieleotrio loss in capacitor This effect armeD from the distribution

of electrical dreaD between the cellulose nbree and the impregoant

and loin addiuon to and independent of aoy losoel in the invyreg

cant iteeif

Most m000facturera of capacitor tienue are familiar with Aroolor

and have developed euiteble grades forum with it

Aesseibly it aspecitare Itcannotbe emphauleed too strongly that every material that oomm

Into oontaot with Arooior most be carefully checked for compati

bility Aroolor in good sciusot for many thermopisntlo and

oin.tomore and the rosoitieg nolutioe ban high dioiectriu in.

tacgeot Materiala which must be 000aiderod include the major

insulation the lead-throogh i000i.tore any moan of eseliog the

000tainer aod the reoldues from the maoufacturiog process e.g

lluoee left after soldering

The wiodiogo ehooid be sealed with sultoble adhecive eooh gom

arabic or Gicy C000ectloo tago if of copper should be ticoed other

wise etaloless steel can he need Soldering should ho kept to

mioimtim and whore possible the special cored Solders which have

boon dovelopod by monufaoturore for one with Arooior should he

employed Ope.qoe bushings moot be used because of the eiioht light

seoeltivity of some grades of Arecior particularly Arocior 1353

17

MGtS 07854
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PRODUCTION OF 1100101 CAPACITONO

Although the prcduntlon of Arnolor Impregnated capacitors is

generally nimliar to that of oil impregnated unite and similar plant

may he used there are several dliterenose In detail and these are

deecrihed In the followIng aectlnne

if an eli plant in to he changed to Aruclor no specIal cleaning In

neceesary althoagb It In advIsable to rinse the plant ant wIth

Arnclnr whivh In subsequently dievardnd It must ho neted at thin

point and always home in mind that At-color has very oneniderahis

detergent eifect That In to nay that slum the density Is neariy twins

that of oil any dirt existing In the ayatem will he washed nut doe to

the grnater donsity offnnt ef the Arocior

Earth tmeateisel The main diifernoon hetween Arncicr and oil capacitor Impregnaticn

plant in the earth treatment sectIon Aroclnr an received in drums

is seitahie for filling into capaclturn after vacuum treatment hut It

is generally advinahle to have an earth treating utility aoaiIatis to

treat nay Arnelm which could hncowe coutawinatad during the

prooeno cycin Per example if oapacitcrn are Oiled hp needing

technique then Arocior which in ununnd and eiiinh Is returned to

the nyntem will he found to ha niightiy cnntamieatod and earth

treatment is advised icr thin to he fully appreciated it must to

rnaiieed that the Arocler liquids are more auemptIbio to contamina

tion than their mineral nil counterpart fievause nf their higher

snivont actien and higher pormittivity the mtni.amieai.inn levni

which would be acceptable in mineral nil and which in commonly

encountored in an impregeation piaut will he anaocnptahle for

Aroolor

The earth treatment can be carriod out in two privnipai waya in

the firnt place thy earth Ic contained in cniume and the liquid Ia

circulated until the ocotaminatinn Is remoced

Alternatively activated earth in added to the liquid in ccvt.ieer

and it in stirred to ensure intimate wiuing and thee tue earth is

filtered thrnuah ucrmal papcr filter In beth raurn eithrr iruilers

Earth or activated alumina may ho used and each must he thoroughly

dried it has heeo found by enperienm in laboratory tentu that the

earth way ho pacified hy heating to nuenneive temperatures and the

optimum treatment In about ibOC fur houre The activated

nCNS
Qfl55
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material Ic thee added to the Aroclor to be treated at level of

.2% 2% by weight The eec of freehiy activated earth giuee coo

trolied high quality of material from the treatment state

However there etlil eniate the problem of separating the earth and

here the coinme teoheique has considerable adcantage niern

circulation through the neicme does eot neceseitate further

flitratie This method has the dieadvantage that the column

gradually becomes ieee active during ito life and therei not always
the name degre of contrci over the treatment proceen

Pmprsg.tI. it in oentcmarp to etore the capacitor liquid in large tack the sine

of which depende on whether tha materiai is deiieered in drunie or

tankere It in atrengly recommended that thus storage tanks be

iagged and heated since at iow temperature difficulty wceid be

encountered in pumping the Arocior i244 and in certain eatremnu or

temperature even Arocior 1242 can become unpempahle After

transfer item the storage lank the liquid is brat earth treated and

miend with any enuned iiqnid drawu hack frcm the cupacltcr

impregnation tank if applicable The treated liquid is then utah

incted to vacuum drying and de-gauaicg in enactiy the name wayne
with mieerai cii and after thin promes it is panned te the neal

storage nenaei nanre It in held before being passed to the impregea

tine seotien Aruciur capacitorn may be vacuum impregnated by

macifoid technique in which the liquid in piped individually to sack

napuoltor can and thin ie gerhapa more anitabie fur the larger newer

factor correction capacitors Alternatively they may be died bra

Ocedieg techaique whiob is more applicable to the smaller fucree

cent lighting capacitors Here the capacitor can be leaded in elm
nagna and completely immurmd in the liquid the same way as

with mineral eli Per the actual impregnation cycle the following

temperature are rwccaemecded

Arocler 1242 70- net

Arcclor i24niiocs 0-itht

The Iceer impregnation tempnratiurnn are recummended fur Arcelor

1242 nlnoe as thin preorun in carried oct ceder nacucm the lease mlii

be greater with liquid which In mere volatile

After the imnregnatine nycie has been eemplntud the ceseni should

ke unclad to below oct before being opened and thin Is to aceld the

uejdnauant fcmea of Aruclor escaping into the work-shop The

capacitore ahenid then be sealed au quickly an pesslhle and degreased

before deal painting and testing

Tunicity precautiona and the handling of Arccicr in dealt with in

mparate enctien hot wcranre handling tee liquid or capacitors

coated with it are udviand in wear robber fiunea or nan barrier

cream

PACIOS
c85Th 10

Case 1:14-cv-12041-DJC   Document 207-3   Filed 01/30/17   Page 22 of 121



PIRFOOPU100 OF AIIOULOII CAPACITU$

AS naploiI.s at If oapaoitor is continuously onorginod before and whilst subjected

sw amblest ti$op.r.turse to low temperature onvironment it ai5cc.0j because
the heat produced in the dielectric halanos the heat lost from the

Cane seIf-ccmpeoeauog procesu eoist such that if the tempera
torn of the dielectrIc falls the losses lucre.. and more host is

generated to establish asow equilibrium Tests usc shown that
Capacitor Impregnated with Aroclor 1254 can operate continuously

energised in ambient temporaturen down to 0$ and it found

that nuoh Capacitor satisfactorily eurvived whilst lesi.alld 000-

door during the winter lnOy-y

If however Capacitor In Cub jetted tO .10w temperature environ

enent lint and then 000rgined it may he damaged by dlschsriren

oowurriog in void formed by ths contraction of th dielectric before

it han lime to heat op suilicleotly Canon when this might occur are

in etreet lighting capacitor bring winter or capacitor inetoiled

in plant that h. been shot down during minter holiday periods

For this reason tIre following minimum n.nhiont tompcrature are

onggented for they grade

Aroclor 1254 ro

Aroolor 1240 -C
Aroclur 1242 -40C

For operatIon at still lower temperatures hl.nd of Arocior 1254

and trichiorohennone has been need

La 01550ltro Aroobor is also oeed in d.c capacitors hut it hun beco fouod that at

the high atreosos oeed tOo soroioe life of the Capacitor tends to be

reduced if the working temperature is raised above 4OC This can be

overcome by using et.abiiieer In the Aroclor to overcome the alight

electroohemical degradation which tend to take place Oenerally

ths effect is proportional to tho qunntity of stahillnor seed aPi up
to per cent of anthraquloone or 1.0 dichioronnthr.quieonr led

Iper oent of anobepsene have been used

MONS O85fl
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TOXICITY AND NANDUPIS PNECUTIOIS$

Aroolor made by Monsanto ha boon used for over 33

yew without oeningany tvuio 005ol bot ii nuot be

bandied with care

These precautions should be observed

Avoid chin 000taot Protect the hande preferably by

Oil-reelstant glove.

If chin contact .honid 0005r wSoh off with soap and

water

Il hot Aroolor mont be bandied in closed or 0000ned

ares provide eubsunt ventilation or wear an approood

respirator

If Arocior Pete in the eyes Cccl with large amonote of

water In the event that Irritation pereiste refer the

patient to Phynician

lofreqnent eepoeore to Arocior vapour will not 05w
any ill effect but prolonged exposure to high vapour

0000eotnatlon should be $ooidsd

if these precaeucne are neglected acne may develop

and excessive exposure clay oanee liver damage

NUNS 018516
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IiIi
UIOJIITO11Y NE$1JJIEMEIU$ IN AIOOLIN

Tue Mi10t There are soany tent cells avall.ble for
meneuring the electric

dtoistrio test 0.11 propertie of liquid dielectrioe but 0100 mont of then were 11e

signed for use with mineral oil Monsanto line deoign.d tent cell

sepecially for use with Aruclor Tub design of 011 in used In our

Iabor.torieeand leavnilabie creole to cuetomer It in 00005tially

three terminal cell with opliodrical stables steel electrode

separated byal am cap Figce7 ehon details the connir001io

of this coil

Tb prHsde icr Oreat oars meet be taken to encore creful cleaning for Aroclor

oiss.l Ced NhII lb soil scoaeuremente with thin or any other cell The Monsanto Coil in

deelgeed or eaey oieaolng and aCcurate auoemhly

The Monsanto cell in Oret cleaned by cones of thorough waehinge

follows

wa.h with booboos

thorengh wauhieg with detorgeot nod hot tap senior

Repeated rinsing with hot top neater

rlnen in distilled water

rinse in analytical grade acetone

During the wauh mliii the powder detergent soft hair brush need

and all panic of tha electrods are thoroughly hrunhod The ccli io

then dried mao air oven at lC for mieutou Pioally it in closed

twioe with the Aroolor to be menenred before kllinga third time
wires the electrical menuoremeots ape taboo

Ns.a.rsmsnta The temperature at which the electrical properties are m.de

mentorS by thermometer reotieg in the Central well of the Cell

For routloo teete temperature of 100C used

Pormlttioity and lone tangoot are moasured Orot with trovefontnrr

bridge at ntreso Of V/pm and at males frequeecy of JO 0/n D.C

resistivity is then measured with an electronic megohmetur one

ndnute after the application of etreee of Oh V/pm If repeated

readinge of d.c resisuvity are performed on the name quantity of

Aroolor in the cell gradual increase in noted It In therefore

r500mmeeded that
if repeat measurement of reintiulLy lb re

qoired the cell emptied thoroughly cienend and then reClled

MCtrIS O859
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Preeses osstr.l assnursteenls For operating an lmprgnatloe plant It in fonvenleet to be Ohio to

measure the electrIcal propertlee of the Arcolor withoet the iso..
elty of takIng samples and 0.11 san be i000rporoted in the system
e.g In flow line It should he ananged that there lea turbulent
flow of Arovior thiogh the gap between the electrodes ezoept mites

measurement IS beIng token so thot adequate fleanlag of the

eteotroqje Bunko. occurs P0 obtaIn the lame VOICe of d.c resis

tivity with plant cell and with lahorotory tell It Is
necessary for

the Arocior to be staUonary whilet the measurement mod
snbjeoted to the eleotnio field for one minute and at th name

tsmperatore

LiiII1
COMPT1SIUTT TUTIfiS MEmOS

Prandu if the material Ii avaIlable In laminar form on asurf.o ooatin
aplsoenummsqo.ue Ic set from ashoet Other materials an Ceiseted

so that the sample token Ic present at the same oonontratios ails
the finished article Th sample Is put into glass jar that ha
previonsly been cleaoed and dried in the following seqnence

Wash In beanie
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2 UNITED STATES DISTRICT COURT

3 DISTRICT OF MASSACHUSETTS

4 ----------------------------------------

5 TOWN OF WESTPORT and

6 WESTPORT COMMUNITY SCHOOLS,

7                        Plaintiffs,

8                 - vs -     Civil Action No.

9                            1:14-C-12041-DJC

10 MONSANTO COMPANY,

11 SOLUTIA INC., and

12 PHARMACIA CORPORATION,

13                        Defendants.

14 ----------------------------------------

15

16           Video deposition of ROBERT SUGARMAN, PhD,

17 PE, taken pursuant to the Federal Rules of Civil

18 Procedure, at Salvatore's Garden Place Hotel,

19 6615 Transit Road, Williamsville, New York, on

20 August 25, 2016, commencing at 10:11 a.m., before

21 LORI K. BECK, CSR, RDR, CRR, Notary Public.

22
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24
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1               Robert Sugarman, PhD, PE

2 dangers of breathing PCBs that had volatilized in

3 its technical bulletins distributed to customers?

4        A.   I don't recall specifically.  I -- I'd

5 have to look at them again.

6        Q.   Let's take a look at page 7 of your

7 report, the Monsanto technical bulletin you

8 reference.

9        A.   Oh.

10        Q.   Would you agree that Monsanto warned

11 its customers about the dangers of breathing PCBs

12 that had volatilized in the technical bulletins

13 that it provided to its customers as set forth on

14 page 7 of your report?

15        MR. LAND:  Objection, misleading.  You may

16 answer.

17        THE WITNESS:  That is correct.  This is

18 taken from a technical bulletin, and it does talk

19 about the exposure varying with volatility and the

20 hazard of that toxic exposure.

21        BY MR. HAASE:

22        Q.   Okay.  And on labels including

23 five-gallon cans, would you agree that Monsanto

24 warned its customers about the dangers of breathing

25 PCBs that had volatilized?
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1                 ROBERT HERRICK

2          UNITED STATES DISTRICT COURT

3           DISTRICT OF MASSACHUSETTS

4

5 TOWN OF WESTPORT and

6 WESTPORT COMMUNITY SCHOOLS

7              Plaintiffs

8 v.                            Case No.

9 MONSANTO COMPANY,             14-cv-12041

10 SOLUTIA, INC. and

11 PHARMACIA CORPORATION

12              Defendants

13 ___________________________/

14

15

16        DEPOSITION OF ROBERT F. HERRICK

17        Boston, Massachusetts

18        Thursday, August 18, 2016

19

20

21 Reported by:

22 Deborah Roth, RPR-CSR

23 Job No. 111668

24

25
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1                 ROBERT HERRICK

2           You know, this research group has

3 published a whole series of papers, and so

4 if I can just refresh my --

5    Q.  Sure.

6    A.  -- memory on this one, as to what

7 exactly this one addressed.

8           (Witness reviews document.)

9           MS. EVANGELISTI:  Can you read the

10 question back.

11             (The record was read.)

12    Q.  By "exposure data," I mean

13 measurements of PCBs in environmental

14 matrices.

15    A.  I would agree.  This one doesn't

16 directly report the results of air sampling.

17    Q.  Okay.  So have you cited -- we've

18 gone through some of the papers that have

19 investigated the relationship between PCB

20 contamination and PCB blood levels and

21 discussed the authors' conclusions about the

22 magnitude of those differences, and the

23 potential health consequences.

24           Did you cite any papers that

25 purport to demonstrate that PCBs found in
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1                 ROBERT HERRICK

2 buildings causes health problems?

3    A.  I didn't cite any.  That's partly

4 because there really haven't -- those

5 studies haven't been done.

6    Q.  Are you aware of any studies that

7 would verify a hypothesis that the PCB

8 levels found in the Westport Middle School

9 caused health problems?

10           MS. EVANGELISTI:  Vague.

11 Incomplete hypothetical.

12    A.  To my knowledge, those studies have

13 never been done.

14    Q.  You're aware that the kids in

15 Westport remained in that school until June

16 of 2015; is that correct?  Do I have that

17 right?

18    A.  I think so.  I think it is.  I don't

19 recall the exact date.

20    Q.  Do you think the kids were sick?

21           MS. EVANGELISTI:  Objection.

22 Incomplete hypothetical.  Vague.

23    A.  You know, I don't really know that I

24 have -- that I'm in the position or really

25 have the information to make any kind of a
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Introduction 

This report summarizes the work undertaken by Exponent® Failure Analysis Associates in 
connection with human factors issues in the above-referenced case.  I certify that this report is 
true under pains and penalties of perjury.  All facts are of my personal knowledge, except those 
facts which are reference to sources therein.  For those facts, I relied upon the sources identified, 
as set forth in the report. 

Construction of the Westport Middle School began in the late 1960s and the school opened on 
September 14, 1970.1  The Town of Westport hired Drummey Rosane Anderson Inc. as the 
architect for the Westport Middle School project on February 21, 1968.2  Drummey Rosane 
Anderson’s specifications for the school included guidance about the type of caulking to be used 
in the school,3 and, in May 1969, the architect approved sub-contractor National Waterproofing 
Co.’s proposed brand of caulking to fulfill those requirements.4  National Waterproofing Co. 
installed caulking at Westport Middle School beginning around May 1969 and completed 
installation in September 1970, when the school opened.5  The Town of Westport closed the 
middle school in September, 2015.6 In August of 1970, Monsanto terminated the sale of 
polychlorinated biphenyls (PCBs) for open uses, including plasticizer applications.7 

Plaintiffs Town of Westport and Westport Community Schools allege that PCBs, specifically 
Aroclor 1248 and 1254, used as plasticizers in products, including window caulk, were used in 
the construction of Westport Community Schools and that they contaminated school building 
structures, soil, and air, resulting in property damage.8  The plaintiffs claim that Monsanto (and 
its predecessor companies), as manufacturers of PCBs, failed to provide adequate warnings of 
PCBs’ ability to “contaminate adjacent materials, dust, air, interior surfaces, exterior surfaces, 
and soil.”9  

I have been asked to address the human factors considered in determining when a warning 
should be provided for a product, and the application of these factors to PCBs and PCB-
containing caulk at issue in this case.  I have been asked to address whether it is reasonable for a 
bulk supplier of PCBs, which are used as a plasticizer in a finished good, to rely on the 
manufacturer of the finished good (window caulk) to warn end-users about hazards of the 
finished good.  

                                                 
1 WSTPRTSCHL008281; CCECRESEARCH-WESTPORT002934 
2 WSTPRTSCHL008115; WSTPRTSCHL011217 
3 WSTPRTSCHL010419; WSTPRTSCHL010602 
4 WSTPRTSCHL005478; WSTPRTSCHL005486 
5 WSTPRTSCHL008270; WSTPRTSCHL007249; WSTPRTSCHL008069 
6 Deposition of Michelle Duarte, 3/30/2016, pp. 216-217 
7 Deposition of Robert G. Kaley, II, 4/5/16, (“Kaley Vol 1”), pp. 211-213; Deposition of Robert G. Kaley, II, 4/6/16, 

(“Kaley Vol 2”), pp. 419-420; Kaley, Exhibit 61; LEXOLDMON000317 - LEXOLDMON000318  
8 Plaintiffs’ First Amended Complaint, p. 14. Plaintiffs’ First Amended Complaint, ¶¶ 2, 4, 78, 114, 121-122 
9 Plaintiffs’ First Amended Complaint, ¶¶ 77-80, 94(e),118(c) 
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Training and Qualifications 

My name is Christine T. Wood. I received a B.A. degree from Stanford University in 1971 
graduating with Distinction and Honors in Psychology.  In 1974, I received my Ph.D. in 
Experimental Psychology, also from Stanford University.  Central to the field of Experimental 
Psychology is the study of human information processing including learning, memory, attention, 
vision, and perception.  The capabilities and limitations of human information processing are 
systematically analyzed from infancy to late adulthood to better understand how these processes 
develop, operate, and change. 

Over the past 30 years, there has developed a sizable literature on behavioral responses to risk 
communications.  Significant reviews of and annotated guides to the literature for different 
periods can be found in McCarthy et al. (1984), Ayres et al. (1994; 1998), and Miller & Lehto 
(2001).  Some of the factors considered in the scientific literature include the likely effectiveness 
of providing a warning about a particular hazard, labeling directives presented in relevant 
standards and guidelines, and the likely effect of formatting and the inclusion of specific warning 
elements on compliance. 

The scientific literature on risk communication referenced above, and in the specific studies cited 
in my report, includes data gathered in laboratory settings, focus groups, surveys, and analysis of 
real world data.  The significant body of literature to which these studies belong allows for 
scientific investigation as to what, when, where, and how warnings could be provided and the 
likely impact they are to have on human behaviors.  The scientific underpinnings that shape 
attention and response to risk communications provide important, and in some instances, 
surprising insights about people’s efforts to control their exposure to hazards.  

I apply the scientific literature on risk communication to the development of safety information 
and to the assessment of the impact of warnings.  I have previously done assessments of 
warnings provided by bulk suppliers of raw materials, including chemicals, as well as finished 
goods, such as medical devices, pharmaceuticals, and consumer products.  I have published 
papers on changes in risk communication over decades specifically related to voluntary standards 
and federal regulations governing a manufacturer’s labeling requirements (e.g., Wood et al., 
2006) and the factors that influence whether a warning will change behavior (e.g., Ayres et al., 
1989; re-published in Human Factors Perspectives on Warnings, 1994).  I have analyzed real 
world data to measure changes in injury rates related to the introduction of a warning (e.g., Arndt 
et al., 1998).  I have also published peer-reviewed papers contrasting labeling guidance among 
government regulatory agencies (e.g., Sala et al., 2010). 

Currently, I am a Principal Scientist at Exponent, a scientific and engineering consulting firm, 
where I have worked since 1988.  A list of my publications and additional information about my 
professional experience are contained in my resume.  Exponent in 2016 charges a rate of $490 an 
hour for my time. 

Methodology 

When asked to discuss the warnings and other risk communication accompanying a product, I 
consider, among other things, the audience to whom this communication is directed and what 
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knowledge the recipients of the communication already possess about the information provided. 
I consider the conditions that may affect the likelihood that the communication will be noticed, 
read, understood, and acted upon by those who purchased the product. The opinions contained in 
this report are based on my education, training and experience and on my review of materials 
listed in an attachment to my report. I reserve the right to supplement this report and to expand or 
modify my opinions based on review of material as it becomes available through ongoing 
discovery. Should I be asked to testify in this case, I plan to use excerpts and charts from the 
materials I have cited in my report. 

Opinions and Scientific Bases 

Warnings provided by Monsanto about PCBs during the time when Westport schools were 
constructed and earlier were appropriate and reasonable in the manner in which the 
information was disseminated, formatted, and worded. 

Assessing the adequacy of historical warnings for products used in the 1960s must take into 
account the practices and requirements of the time in which they appeared, as well as the state of 
knowledge about any hazards that, with the benefit of hindsight, might today suggest the 
appropriateness of a warning. It is common for product warnings to change over time as the 
scientific understanding about the uses of a product, or its effect on the environment and on 
people, evolves. Moreover, the culture and practice of providing warnings has changed over 
time, independent of what was known about specific hazards. Products in the workplace, 
consumer products, food and drugs, and industrial chemicals, for instance, each have a separate 
history of the use of warnings as a safety measure. Products currently used in the workplace and 
in households in the United States often come with extensive safety information. The 
presentation of large amounts of such material was not always the case, however; and this 
practice was not common in the first half of the 20th century,10 when Monsanto was beginning to 
produce PCBs and offer them for sale to other companies and through its distributors.11  

Warnings from Monsanto were disseminated to its customers and potential customers through 
application/technical bulletins and through warning labels placed on containers of PCBs.12  The 
wording used to describe skin contact and inhalation and dust hazards13 was consistent with 
language contained in guidance from the Manufacturer’s Chemist Association (MCA), from the 
time the MCA’s language was first introduced in 194614 to 1970, when Monsanto ceased selling 
PCBs for use in plasticizers.15  Warning labels were appropriately kept brief and concise, which 

                                                 
10 Diedrich et al. (2001); Wood et al. (2006) 
11 Deposition of William Papageorge (TOWOLDMON0002926- TOWOLDMON0003166 ) (“Papageorge”), pp. 

351-352; Deposition of R. Emmett Kelly (LEXOLDMON001527 – LEXOLDMON001779) (“Kelly”), pp. 4, 23;  
Erickson & Kaley (2011); Durfee (1976), pp. 297-298; Kaley Vol. 1, pp. 48-49 

12 Kelly, pp. 136-137, 149; Kaley Vol 1., pp. 95-96  
13 Kelly, pp. 144-147; LEXOLDMON001926; LEXOLDMON001928-LEXOLDMON001929; Kaley Vol 1., p. 97; 
Kaley Exhibit 4 (TOWOLDMON0001620, LEXOLDMON1189) 
14 Manual L-2, pp. 25, 58 
15 Guide to Precautionary Labeling of Hazardous Chemicals, Sixth Edition, p. 48; Guide to Precautionary Labeling 

of Hazardous Chemicals, Seventh Edition, pp. 53, 58, 61 
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reduces the cognitive effort required to process the information and increases the accuracy of 
recall of the information.16 

Monsanto’s use of application/technical bulletins provided a format to disseminate more detailed 
and more technical information about PCB hazards to customers and potential customers.  For 
example, they contained details about the physical properties of PCBs and uses of a product17 
and about the use of ventilation to control vapors and possible need to have workers use 
respirators.18  Technical bulletins contained information about the vaporization rates of Aroclor 
compounds and their volatility.19  The distribution of warnings in the form of technical bulletins, 
such as was done by Monsanto for PCBs, was ultimately an approach that was initially mandated 
for chemical manufacturers by Occupational Safety and Health Administration (OSHA) in 1983 
as a hazard communication practice.20  Manufacturers today are still required to provide 
technical information, now referred to as Safety Data Sheets, containing specific categories of 
information about chemicals, including safety information.21  Monsanto used technical bulletins 
as a form of communication about PCBs beginning as early as 1937, well before the OSHA 
requirements.22 

Chronic adverse health effects that might appear years after exposure to a substance were 
addressed in labeling in occupational settings generally beginning in the 1980s, and in consumer 
products beginning in the 1990s, with some exceptions.  Compared to acute physical injuries that 
are more readily understood and visible, long-term health risks are harder to identify, measure, 
and evaluate.  The health messages to address chronic health effects can also be more complex 
and technical. 

Although the labeling of industrial chemicals has had a long history that can be traced back to 
the 1940s, it was not until 1983 that ANSI Z129.1-1982 (American National Standard for 
Hazardous Industrial Chemicals – Precautionary Labeling) recommended including serious 
chronic effects in labeling.23  Similarly, OSHA’s 1983 Hazard Communication Standard, which 
became fully effective in 1986, mandated that chronic health effects of chemical exposures were 
to be included in the labeling of hazardous chemicals in the workplace.24  A “health hazard” was 
defined as a chemical for which “there is statistically significant evidence based on at least one 
study conducted in accordance with established scientific principles that acute or chronic health 
effects may occur in exposed employees [emphasis added].”25  Manufacturers were not required 

                                                 
16 Miller (1956); Chen et al. (1997); Wogalter & Usher (1999) 
17 Kelly, pp. 137-138; Kaley Exhibits 6 (TOWOLDMON0005568- TOWOLDMON0005569) and 7 
(TOWOLDMON0046313 - TOWOLDMON0046314, TOWOLDMON0046316) 
18 E.g., LEXOLDMON001925; LEXOLDMON003175; LEXOLDMON003176; Kaley Exhibits 6 ( 

TOWOLDMON0005608) and 7 (TOWOLDMON0046321 - TOWOLDMON0046322) 
19 E.g., TOWOLDMON0046268, TOWOLDMON0046313, TOWOLDMON0046314, TOWOLDMON0046316 
20 https://www.osha.gov/dsg/hazcom/finalmsdsreport.html  (accessed: 5/5/2015); 29 CFR 1910.1200 
21 29 CFR 1910.1200; https://www.osha.gov/Publications/OSHA3514.html  (accessed: 5/5/2015); 

https://www.osha.gov/dsg/hazcom/finalmsdsreport.html  (accessed: 5/5/2015) 
22 Kelly, p. 135 
23 ANSI Z129.1-1982 
24 48 Fed Reg 53280 (25 November 1983) 
25 29 CFR 1910.1200 
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to warn about speculative or theoretical health hazards, but rather ones that had been documented 
based on at least one scientific study.   

For consumer products, it was not until 1988 that Congress amended the FHSA [i.e., Labeling of 
Hazardous Art Materials Act (LHAMA)]26 to require hazard warning labels for art material that 
had the potential for posing chronic adverse health effects.  Concerns were raised about solvents 
in oil painting, solders for stained glass, lead in paints and ceramics, and asbestos in talcs and 
clays.  Hazardous art materials intended for use by children were of particular concern.27  In 
1992, over thirty years after the Federal Hazardous Substances Act was first created, 
amendments were made to supplement the existing regulatory definition of toxic substances to 
include chronic hazards guidelines.28  The scope of the regulation included all products subject to 
the FHSA that may present a chronic hazard. 

Monsanto sold PCBs in bulk form.29 The PCBs were sold directly to hundreds of companies and 
used in a wide variety of products.30  Monsanto also sold PCBs to distributors who then resold 
the material to their customers, who either resold the PCBs or used them as an ingredient in their 
finished goods. 31  Monsanto’s distributors’ and customers’ needs varied greatly as did their 
position in the supply chain, from raw products to finished goods.32  Even within the group of 
customers who used PCBs as plasticizers, the range of finished goods was broad and included 
products such as sealants, paints and coatings in addition to caulk.  

Human factors scientists typically rely on the work of scientists in other fields (e.g., 
epidemiologists, microbiologists, toxicologists) to determine whether a health hazard exists, how 
a health hazard occurs, the level of risk posed by the hazard, and how it can be mitigated. Dr. 
James Lamb, a toxicologist retained on behalf of Monsanto, has reviewed the content of the 
warnings about PCBs provided by Monsanto from the 1930s to the 1970s and the toxicity testing 
and other scientific bases available to inform decisions about the content of warnings about 
PCBs.  He has determined that, in terms of the hazards presented in the messages, the 
information reflects the state of knowledge at the time.33  Accordingly, Monsanto provided 
warnings aimed at the protection of workers, which remained an emphasis throughout its time in 
the marketplace.   

In the latter half of the 1960s, additional concerns about PCBs were raised by a small handful of 
scientists, who were primarily focused on the environmental impact of PCBs found in wildlife 
and in waterways.34  Not until 2009 did the Environmental Protection Agency (EPA) provide 

                                                 
26 Federal Hazardous Substances Act [Pub. L. 100-695, 102 Stat. 4568], §23 
27 57 Fed. Reg. 46669 (9 October 1992) 
28 57 Fed. Reg. 46669 (9 October 1992) 
29 LEXOLDMON000222 
30 Papageorge, p. 416; LEXOLDMON000929 - LEXOLDMON000952; LEXOLDMON000827 - 

LEXOLDMON000905 
31 Papageorge, pp. 398-399; LEXOLDMON000169 - LEXOLDMON000170; LEXOLDMON000177 - 

LEXOLDMON000180; LEXOLDMON000191 - LEXOLDMON000192; LEXOLDMON000261 - 
LEXOLDMON000273 

32 E.g., see LEXOLDMON000255 - LEXOLDMON000258; LEXOLDMON000261 - LEXOLDMON000273 
33 See Expert Report of James C. Lamb IV 
34 See Appendix A 
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guidance to schools about the potential for PCBs to be released from window caulkand the 
associated hazards.  Out of an abundance of caution, the agency recommended “practical, 
common sense steps to reduce exposure [to contaminated caulk]” including:  

 Cleaning air ducts 
 Improving ventilation by opening windows and using or installing exhaust fans where 

possible 
 Cleaning frequently to reduce dust and residue inside buildings 
 Using a wet or damp cloth or mop to clean surfaces 
 Not sweeping with dry brooms and minimizing the use of dusters in areas near 

potential PCB-containing caulk 
 Using vacuums with high efficiency particulate air filters 
 Washing hands with soap and water often, particularly before eating and drinking 
 Washing children’s toys often35 

Federal regulations do not require schools to test for PCBs.36  In its guidance to schools, issued 
in December, 2009, the Commonwealth of Massachusetts stated that the presence of PCBs in 
intact window caulking is not likely to present exposure and health impacts.37  The guidance 
recommends conducting air and surface wipe testing near caulking that is deteriorated or 
damaged to help determine if indoor air levels of PCBs are a concern and if there is a need for 
more aggressive cleaning.38  Even nearly forty years after the construction of the Westport 
school, therefore, the government agencies’ cautionary statements concerning the potential 
hazards of PCBs to the occupants of schools are generally reassuring, offer “common sense 
steps,” and are not alarming in the manner in which the statements are worded.   

To avoid the negative consequences of providing warnings that are speculative, it was 
reasonable for Monsanto to take time to investigate the reports of environmental 
contamination from PCBs, rather than to immediately issue some type of warning to its 
customers.  
 
By the 1960s, Monsanto had decades of experience with workers handling PCBs in its plants and 
that experience demonstrated no chronic adverse health effects from occupational exposures.39  
Technical bulletins state with respect to inhalation, for example, that “at ordinary temperatures 
the Aroclor chlorinated polyphenyls have not presented industrial toxicological problems.”40  In 
my review of the reports of Dr. Jack Matson and James Olson,41 scientists who have been 
retained by the plaintiffs, I do not find any analysis of or opinions about what was known in the 
1950s or 1960s about potential chronic health hazards posed by PCB-containing caulk that 
would have formed the basis for a warning that the plaintiffs claim was absent.  Without medical 
or scientific evidence in the 1950s and 1960s identifying the existence of chronic adverse health 
                                                 
35 2009 Sept 25 EPA press release 
36 PCBs in Caulk—QA, pp. 9, 14 
37 Bureau of Environmental Health, Massachusetts Department of Public Health (MDPH), December, 2009, p. 4 
38 Bureau of Environmental Health, Massachusetts Department of Public Health (MDPH), December, 2009, pp. 5-6 
39 Kelly, pp 24-26, 122 
40 TOWOLDMON0046321, LEXOLDMON000209-225 
41 Expert Report of Jack Matson; Expert Report of James Olson 
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effects from exposure to PCB-containing caulk in schools, there was no scientific basis to 
support such warnings.  Issuing warnings about theoretical hazards has negative impacts on 
human information processing that have been identified in the scientific literature.  A decision to 
have labeling include remote or hypothetical negative consequences will increase the number of 
warnings, thereby increasing the amount of information to be processed.  Scientists have 
expressed concern that as the number of warnings grows and the prevalence of warnings 
increases, people will increasingly ignore warnings.42  Should the practice of including warnings 
about uncertain, unproven, or theoretical hazards become widespread, warnings will be viewed 
increasingly as false alarms, and their impact will be reduced.43  Other concerns about 
overwarning identified in the literature include reduced attention to individual messages within 
warnings; reduced believability or credibility of warnings; and reduced ability to differentiate the 
relative magnitude of risks.44  

In the 1960s, Monsanto continued to provide safety information on containers of PCBs such as:45 

“Caution! Contains chlorinated hydrocarbons. 
Avoid prolonged breathing of vapors or mists. 
Avoid contact with eyes or prolonged contact with skin. 
If skin contact occurs, remove by washing with soap and water. Following eye 
contact flush with water. 
If clothing becomes soaked with fluid, launder before wearing again. 

In November, 1966, Monsanto learned of Soren Jensen’s study, finding what was believed to be 
PCBs in environmental samples in Sweden.46  Over the next three years, Monsanto provided Dr. 
Jensen, government agencies (e.g., FDA, U.S. Department of Interior Fish and Wildlife 
Services), and other researchers with PCB samples so that they could do further research to 
clarify whether PCBs were in environmental samples.47  

Beginning in 1970, Monsanto notified all Aroclor customers and distributors about PCB 
concerns and developed a plan to discontinue certain Aroclors.48  Monsanto sent PCB 
notification letters to its direct customers and distributors in February of 1970 and alerted them 
of potential environmental contamination in marine aquatic and wildlife environments.  The 
letters stated that “all possible care should be taken in the application, processing, and effluent 
disposal of these products to prevent them becoming environmental contaminant.”49  Monsanto 
notified its four distributors (i.e., Central Solvents and Chemicals, Great Western Chemical, Tab 
Chemicals, and American Mineral Spirits Company) to contact their own customers about these 

                                                 
42 McCarthy et al. (1982); Dorris (1991) 
43 Frantz et al. (1999) 
44 Friedmann (1988); deTurck (1995) 
45 Kelly, pp. 144-149; LEXOLDMON001928; Kaley Vol. 1, pp. 95-96; Kaley Exhibit 4 (TOWOLDMON0001622); 

See also LEXOLDMON00l190 
46 LEXOLDMON000015  
47 LEXOLDMON000137; LEXOLDMON000609; LEXOLDMON000111 - LEXOLDMON000114  
48 LEXOLDMON000191-192, LEXOLDMON000169-170, LEXOLDMON000704  
49 Papageorge, pp. 398-399; LEXOLDMON000169 - LEXOLDMON000170; LEXOLDMON000177 - 

LEXOLDMON000180; LEXOLDMON000191 - LEXOLDMON000192  
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issues.50  Monsanto provided their distributors with sample letters to alert customers about the 
potential relationship between certain Aroclors and environmental contamination, and instructed 
these distributors to promptly and simultaneously contact customers.51  

In March of 1970, Monsanto sent a technical bulletin about Aroclor plasticizers to distributors 
and customers.52  The bulletin continued to include steps to avoid inhalation and skin contact 
hazards and also contained information about environmental hazards.  Monsanto’s bulletin stated 
Aroclors, including 1248 and 1254, contained PCBs and that small amounts of PCB residues 
have been found in the environment and may be harmful to certain animals, and that care should 
be taken to avoid environmental contamination through accidents, use, disposal, or vaporization.  

In May of 1970, Monsanto began dissemination of new language about environmental exposure 
on labels for containers of PCBs, including Aroclors 1248 and 1254.53  New labels were to 
contain the following additional language, and a stick-on label containing this information was to 
supplement labels on pre-existing inventory: 

This product contains polychlorinated biphenyls, which some studies have shown 
may be an environmental contaminant.  Extreme care should be taken to prevent 
any entry into the environment through spills, leakage, use, disposal, vaporization 
or otherwise.54 

In May of 1970, as well, Monsanto sent letters to the four distributors alerting them that PCB-
containing products for plasticizer applications may be the source of alleged environmental 
contamination, and that they would be discontinued effective August 30, 1970.  They informed 
distributors that Monsanto’s direct customers would be notified by June 1, 1970, and that the 
distributors should contact their customers.55 

In August of 1970, Monsanto sent its customers who used Aroclors in plasticizer / modifier 
applications a letter with updated information about PCBs and the most recent technical bulletin 
(from March 197056) and instructed distributors to relay this information to their customers.57  
They outlined a modified return policy for unopened containers and gave larger (or full) refunds, 
depending on how soon the item was returned.58  

                                                 
50 LEXOLDMON000177 - LEXOLDMON000180; LEXOLDMON000192 
51 LEXOLDMON000177 - LEXOLDMON000180; LEXOLDMON000192  
52 Papageorge, pp. 404-405; LEXOLDMON000209 - LEXOLDMON000225 
53 Kelly, p. 147; Papageorge, p. 448; LEXOLDMON001930; LEXOLDMON000243 - LEXOLDMON000252; 

LEXOLDMON000274 
54 Kelly, p. 147; LEXOLDMON001931  
55 LEXOLDMON000261 - LEXOLDMON000273  
56 Papageorge, pp. 404-405; LEXOLDMON000209 - LEXOLDMON000225  
57 LEXOLDMON000907  
58 LEXOLDMON000908 - LEXOLDMON000911 
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Monsanto’s decision in 1970 to cease sale of PCBs for use in plasticizers and other 
applications was a stronger response to the concerns about environmental contamination than 
providing any warnings about the issue. 
 
In August of 1970, Monsanto terminated the sales of PCBs for open uses, including in plasticizer 
applications.59 The decision was made in spite of protests by some of Monsanto’s most important 
customers, who relied on Monsanto for the supply of an important ingredient in their own 
products.  The decision was made in recognition of the fact that there were certain uses for which 
it was difficult for Monsanto to control the ultimate disposal of the PCB materials.60  Given the 
state of the science at the time, Monsanto’s decision was reached because of concerns about 
PCBs found in waterways and wildlife,61 which is a different issue from the possibility of 
chronic adverse health effects for humans that might be associated with PCBs released from 
window caulk in schools. 

Manufacturers of PCB-containing finished goods, such as window caulk, did not have to rely 
on Monsanto to learn of concerns about environmental contamination from PCBs in marine 
aquatic and wildlife environments.  The developing information about PCB environmental 
contamination was widely available in scientific publications and in the public media at the 
time of construction of Westport schools.  

The architectural planning for, and construction of, the Westport school falls squarely into a 
period of scientific uncertainty and intense activity for Monsanto to discover whether initial 
reports of the possibility of harmful environmental effects of PCBs were scientifically tenable, 
and consequently suggested action for Monsanto and the manufacturers of finished goods that 
used PCBs as ingredients.  As discussed below, the construction of the school also falls into a 
period of avid media reporting about the supposed dangers of PCBs, whether these were 
scientifically established at the time or not.  Ultimately, the Westport school was not completed, 
however, until after Monsanto had already withdrawn its PCBs from the market for non-totally 
enclosed applications.  Monsanto took appropriate actions as soon as it became aware of the 
scientific merits of the emerging data – at a time when scientific concerns were focused almost 
exclusively on the potential impact of fugitive PCBs on wildlife, rather than on PCB leakage 
from caulks affecting humans.  

Given the proximity in time between Monsanto’s withdrawal of its PCBs from the market and 
the construction of the Westport school, there was ample public dissemination in the media of 
information about the potential hazards of PCBs in waterways and wildlife and, correspondingly, 
ample public awareness of the potential hazards of PCBs on the part of manufacturers using 
PCBs as an ingredient in their finished goods. (See Appendix A for examples.)  Whereas the 
state of the science – and, accordingly, the justification for the inclusion of warnings about 
PCBs, or for the removal of the chemical compound from the market – needed to follow its 
customary and necessary course of discovery, verification, and replication, the public media are 
                                                 
59 Kaley Vol. 1, pp. 211-213; Kaley, Vol. 2., pp. 419-420; Kaley, Exhibit 61; LEXOLDMON000317 - 

LEXOLDMON000318 
60 See Kaley Vol. 1, pp. 211-212 
61 Kaley Vol. 2, pp. 513, 577-578; Kaley exhibits 54, 56 
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not obliged to adhere to such a stringent process.  As historical examples of public “scares” that 
did not receive subsequent scientific validation illustrate, the threshold for media reporting is 
considerably lower than for the scientific acceptance of a causal relationship between a particular 
stimulus and a hypothesized outcome.62  At least as early as February 1969, only two months 
after the general type of caulk to be used in the construction of the Westport school had been 
specified by the Town of Westport,63 United States media reports began appearing about PCBs, a 
“newly reported pollutant … widely used … in plastics, paints, rubber, and fluorescent-lamp 
installations.”64  At that time, the school had not yet been constructed.65  

The news story about the “Menacing New Pollutant”66 attracted attention from coast to coast.  A 
cover story in the San Francisco Chronicle, in February 1969, reported that PCBs “are already 
entering the bodies of humans,” and, citing Dr. Risebrough, “are highly toxic to man.”67  The 
media coverage of PCBs and their alleged hazards to humans continued throughout 1969 and 
into 1970.  In March of 1969, the Los Angeles Times reported on PCBs, sold under the trade 
name of “Aroclor,” and characterized them as a “global menace.”68  On the opposite coast, in 
August, the Hartford Times reported about “PCB pollution.”69  Three months later, the first page 
of Christian Science Monitor reports on “chemical pollution” related to PCBs.70  It would have 
been difficult to escape exposure to media coverage about PCBs during the time of the planning 
for, and construction of, the Westport school.  Even though the news media are not bound by 
scientific principles, which prescribe acceptable levels of statistical certainty and validation 
through replication, some of the later news articles about PCBs as pollutants continue to caution 
that “the finger of accusation may be pointing prematurely,” and that scientific research into the 
potential hazards of PCBs “is [not] complete enough yet to draw conclusions”71 – 
acknowledging the circumstances in which Monsanto found itself around the time of the 
planning of the construction of the Westport school.  On the one hand, there was as-of-yet 
lacking scientific evidence of the harmfulness of PCBs in the waterways and explanations for its 
distribution in the ecosystem, thus making a decision to warn, or even to withdraw a product 
entirely from the market that possesses many benefits, premature and highly precarious.  On the 
other hand, there was sufficient media coverage about emerging PCB hazards to provide 
manufacturers of finished goods containing PCBs  and the Town of Westport a great amount of 
material for consideration. 

It was reasonable for Monsanto to rely on manufacturers of window caulk containing PCBs to 
warn about hazards associated with the finished goods. 
 
Dr. Robert Sugarman, an expert working on behalf of the plaintiffs, relies upon information 
contained in a chapter written by Laughery and Wogalter (2006) that states that a manufacturer 
                                                 
62 E.g., Lieberman & Kwon (2004) 
63 WSTPRTSCHLO10419 
64 Los Angeles Times, February 26, 1969, p. A22 
65 E.g., WSTPRTSCHL011042; WSTPRTSCHL006870-WSTPRTSCHL006929;WSTPRTSCHL008270 
66 San Francisco Chronicle, February 24, 1969, p. 1 
67 San Francisco Chronicle, February 24, 1969, pp. 1, 20 
68 Los Angeles Times, March 20, 1969, p. E7 
69 The Hartford Times, August 3, 1969, p. 7E 
70 The Christian Science Monitor, November 1, 1969, p. 1 
71 The Hartford Times, August 3, 1969, p. 7E 
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“must warn customers and/or consumers about the anticipated dangers regarding the product’s 
foreseeable use and misuse [emphasis added].”  Dr. Sugarman mischaracterizes the Laughery 
and Wogalter chapter.  Those authors do not propose the need for a manufacture of a raw 
product, such as Monsanto, to communicate directly to end users about hazards associated with 
the raw product.  Laughery and Wogalter instead distinguish between “direct warnings” that are 
communicated between a manufacture and consumers, and warnings that would come by way of 
a “learned intermediary,” such as a physician, to whom a manufacturer directs warnings, and 
who decides how risks are controlled for patients.72 
 
Bulk suppliers of raw products cannot predict the hazards of every finished good in which their 
raw material becomes an ingredient.  Bulk suppliers of raw material can provide general 
guidance and warnings through their labeling about hazards and safe handling of the raw 
material, generally directed at workers who are involved in the transport and handling of the raw 
material.  Ultimately, finished good manufacturers are in the best position to know the 
composition and function of their finished goods, evaluate their hazards, and understand the 
proper storage, use, and disposal of these products. 

It was reasonable for Monsanto to rely on the manufacturers of window caulk to develop and 
disseminate any hazard information about window caulk and to control the distribution of the 
finished goods manufactured with PCBs as one of their ingredients.  The existence of a federal 
regulation, such as the Federal Hazardous Substances Act (FHSA), requiring manufacturers to 
place hazard warnings on household products from 1960 onward,73 supports an expectation 
(including by Monsanto) that window caulk manufacturers would provide hazard labels on their 
products.  It was reasonable, therefore, for Monsanto, as a bulk supplier of a raw material, to rely 
on manufacturers of window caulk to comply with the federal labeling regulations to warn end-
users about hazards of their finished goods.  

There are numerous examples of Monsanto’s customers having specialized knowledge and staff 
to be able to assess the hazards of their finished goods and determine appropriate hazard 
labeling.  Many of the companies that were listed as customers of Monsanto as of 197074 had 
industrial research laboratories of their own, employed their own chemists, and made a variety of 
products.75  As early as 1956, Armstrong Cork Company, for example, had 70 chemists and 
Dennison Manufacturing Company had 17 chemists among their technical staff.  Some of the 
industrial research laboratories of Monsanto’s customers offered consulting services and advice 
to others; some performed testing and analysis for others; and some performed research for 
others.76  The scientific specialties represented and the presence of laboratories among its 
customers provides additional assurance to Monsanto that it could rely upon the technical 
expertise of its customers to identify and warn end-users of hazards associated with the finished 
goods they manufactured. 

                                                 
72 Laughery & Wogalter (2006), p, 606 
73 Federal Hazardous Substances Labeling Act [Pub. L. 86-613; 74 Stat. 372] 
74 Papageorge, p. 416; LEXOLDMON000929 - LEXOLDMON000952 
75 See Industrial Research Laboratories of the United States, 1956, 1960, 1965, 1970 
76 See Industrial Research Laboratories of the United States, 1956, pp. 41,141 
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The caulking products identified as examples for use in Westport Middle School,77 as well, were 
manufactured by companies that possessed the specialized knowledge to identify hazards of their 
products and develop labeling appropriate to the contemporary state of scientific knowledge, 
standards, and regulations.  For example, W.R. Grace, to whom Monsanto sold PCBs,78 was 
founded in 1854, and operated multiple research laboratories.79  By the late 1960s, W.R. Grace 
employed more than 1,200 scientists, technicians, and staff supporting research, including over 
200 chemists.80  Their employees contributed to the scientific community by serving on 
committees and attending meetings of the Manufacturer’s Chemist Association,81 and performed 
research published by the National Bureau of Standards, an agency of the U.S. Department of 
Commerce.82  Two other companies whose caulking products were identified for use at Westport 
Middle School (see below), Presstite and Pecora, also had knowledge and resources to conduct 
scientific research and to understand the hazards, and reporting requirements, associated with the 
chemical products they produced.  Presstite was founded in 1924.83  Its parent company in 1965, 
Interchemical Corporation, employed over 200 chemists, including 20 chemists in the Presstite 
division.84  Pecora was founded in 1862, and by 1966, had obtained patents, operated research 
facilities, and developed chemical products.85 

Westport Middle School bidding documents dated December 11, 1968 specify that caulking and 
sealing compound materials adhere to Federal Specification TT-S-00230.86  The version of TT-
S-00230 active in 1968 describes performance characteristics (e.g., stability, durability, 
hardness) for caulking, and allows manufacturers to choose ingredients so long as they meet 
these criteria.87  The Westport bidding guidelines that invoke TT-S-00230 state that caulking 
shall be “Hornflex One-Component” by Grace Construction Materials, “1178 Srucsureseal” by 
Presstite Products or “Synthacaulk GC-9” by Pecora Chemical Corp, and the general 
requirements of the document allow contractors to use “equal materials.”88 

Receipts and invoices for caulking have not been produced in the matter and the brand(s) of 
PCB-containing caulking have not been identified.  However, a subcontractor, National 
Waterproofing Co. submitted to Westport Middle School’s architect a request to use PRC 5000, 
manufactured by Products Research & Chemical Corporation (PRC) and enclosed a copy of the 
product’s technical data sheet for their review.89  PRC was a direct customer of Monsanto PCBs, 
                                                 
77 WSTPRTSCHL010601- WSTPRTSCHL010601; WSTPRTSCHL010469  
78 Kaley, exhibits 43, 57;  TOWOLDMON0054518-TOWOLDMON0054519; TOWOLDMON0054521  
79 1968 WR Grace Product Guide, pp. 1, 3; Industrial Research Laboratories of the United States, 1965, p. 268; 

Industrial Research Laboratories of the United States, 1970, p. 231 
80 See Industrial Research Laboratories of the United States, 1970; 1968 WR Grace Product Guide, p. 3 
81 Manufacturing Chemists Association Minutes of Environmental Health Advisory Committee Meeting, 4/17/1968; 

Meeting Of The MCA Board Of Directors, 1/14/69; Proceedings of the 97th Annual Meeting, Manufacturing 
Chemist’s Association, Inc., 6/1969 

82 Clark, et. al (1969) 
83 Presstite Architectural Sealants 
84 Industrial Research Laboratories of the United States, 1965, pp. 309, 439 
85 http://www.pecora.com/about; US Patents 2367347,  2138045, and 2367346 
86 WSTPRTSCHL010419; WSTPRTSCHL010602; WSTPRTSCHL010611 
87 TT-S-00230a, May 5, 1967, Federal specification sealing compound, synthetic-rubber base, single component, 

chemically curing (for calking, and glazing in building construction) 
88 WSTPRTSCHL010601- WSTPRTSCHL010601; WSTPRTSCHL010469  
89 WSTPRTSCHL005478; WSTPRTSCHL005485-86  
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and therefore likely received the numerous warning letters that Monsanto provided its customers 
in the 1970s.  They purchased 680,000 pounds of PCBs per year from Monsanto as of March, 12 
1969.90   

As with the caulking manufacturers identified above, and companies to whom Monsanto directly 
sold PCBs, PRC would have been knowledgeable about the ingredients they used in their 
products, their function, and the hazards associated with them. In 1970, PRC employed over 40 
chemists and conducted research both for itself and to entities requesting its services.91 During 
the 1960s, PRC employees were active members of the scientific community.  A chief chemist at 
PRC, for example, was a member of the American Chemical Society, the Society of the Plastics 
Industry, American Society for Testing and Materials, and presented a paper at a meeting of the 
Buildings Research Institute.92 PRC held several patents,93 including one associated with PRC 
5000.94 

The manufacturers of window caulk had staff with technical knowledge of chemicals and, in 
many instances, maintained their own laboratories.  They would be familiar with the specific 
formulations of their individual products and would be able to understand the detailed product 
specifications for Aroclors contained in Monsanto’s technical bulletins to be able to determine 
the warnings to provide for their specific formulations.  There were federal regulations requiring 
hazard labeling of household products.  It is reasonable for Monsanto to rely upon the thousands 
of manufacturers of the huge variety of finished goods containing PCBs to develop any 
necessary warnings to end users.  
 
Had Monsanto provided warnings recommending corrective actions to schools regarding the 
treatment of PCB containing window caulk, the information would not have changed the 
relevant maintenance practices for the ventilation system at the Westport Middle School.   

Among its claims, the plaintiffs allege that Monsanto failed to warn about hazards of PCB-
Aroclor plasticizers that remain present in “open uses” in schools nationwide and that if 
Monsanto had provided a warning, the plaintiffs would have taken steps to ensure that PCB-
Aroclors were treated differently to prevent potential exposure and contamination of the 
environment.95  Neither the plaintiffs nor their experts have specified the types of warnings that 
should have been provided by Monsanto about PCB-containing window caulk present in schools.  
The EPA in 2009 suggested that to reduce exposure to PCBs in window caulk, air ducts should 
be cleaned and ventilation should be improved.96  Absent any guidance from the EPA (or 
Monsanto), maintaining clean air ducts and providing properly ventilated classrooms in schools 
are widely disseminated good practices for the physical environment and conditions of school 
buildings.  In Massachusetts, for example, the condition of HVAC systems and exterior windows 

                                                 
90 Kaley, Vol. 2, p. 412; Kaley Exhibit 43  
91 Industrial Research Laboratories of the United States, 1970, pp. 17, 378 
92 New Joint Sealants: Criteria, Design and Materials; Report of a Program Held as Part of the BRI 1962 Spring 
Conference. Building Research Institute, 1963, pp. iii, 62-68, 81, 225 
93 US2787608, US3225017, US3503930, US3531508 
94 WSTPRTSCHL005485 
95 Plaintiffs’ First Amended Complaint, , ¶¶120, 121 
96 2009 Sept 25 EPA press release 
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is part of the assessment of the needs and energy efficiency of school buildings.97  A 2011 
Massachusetts School Building Authority report states “Maintenance: clean and properly 
maintained schools provide quality physical environments for students and teachers.”98  Proper 
maintenance of windows would include periodic replacement of window caulk, which has a 
typical life of approximately 5-25 years depending on the formulation.99   

In this matter, documentation of the physical environment of the Westport Middle School 
indicates that the air ducts were not properly maintained and classrooms and other rooms were 
not properly ventilated.100  Furthermore, the Westport Middle School contained window caulk 
that appears not to have been replaced since it was originally installed in 1969/1970,101 many 
years beyond the expected life of the product.  Michael Duarte, the maintenance supervisor for 
Westport Middle School from approximately 1993 until the closure of the school in 2015,102 
testifies that he and his staff were responsible for maintaining air quality at the school.103  Mr. 
Duarte knew that much of the school’s primary ventilation system, univents, had not been 
updated since the school was built.104  Mr. Duarte was aware that contaminants would recirculate 
if uninvent parts were broken,105 and he was responsible for opening, cleaning, maintaining, and 
changing the filters on univents.106 Maintenance staff of the Westport Middle School had 
knowledge of the need for and purpose of good ventilation practices; however, they failed to 
properly carry out these functions.  Had Monsanto provided similar guidance to that of the EPA, 
it would not have changed the air quality conditions at the Westport Middle School because the 
staff of the school already understood the importance of maintaining proper ventilation yet failed 
to achieve the goal . 

Summary of Conclusions and Opinions 
 
Based on my review of materials and my education and training, I hold the following opinions 
with a reasonable degree of scientific certainty: 
 

 Warnings provided by Monsanto about PCBs during the time when Westport schools 
were constructed and earlier were appropriate and reasonable in the manner in which the 
information was disseminated, formatted and worded. 
 

 To avoid the negative consequences of providing warnings that are speculative, it was 
reasonable for Monsanto to take time to investigate the reports of environmental 
contamination from PCBs, rather than to immediately issue some type of warning.  
 

                                                 
97 Massachusetts School Building Authority, 2011, pp. 24-24 
98 Ibid, p. 29 
99 See Expert Report of Maureen Reitman 
100 See Expert Report of Wayne Hubbard  
101 Deposition of Michael Duarte (“Michael Duarte”), pp.104-108 
102 Michael Duarte, pp. 36-39 
103 Michael Duarte, p. 181 
104 Michael Duarte, pp. 116-119, 128-129 
105 Michael Duarte, pp. 184-185 
106 Deposition of Kimberly Ouellette (“Ouelette”), pp. 28-29 
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 Monsanto’s decision in 1970 to cease sales of PCBs for use in plasticizers and other 
applications was an even stronger response to the concerns about environmental 
contamination than providing any warnings about the issue.  
 

 Manufacturers of PCB-containing finished goods, such as window caulk, did not have to 
rely on Monsanto to learn of concerns about environmental contamination from PCBs in 
marine aquatic and wildlife environments.  The developing information about PCB 
environmental contamination was widely available in scientific publications and in the 
public media at the time of construction of Westport schools.  
 

 It was reasonable for Monsanto to rely on manufacturers of window caulk containing 
PCBs to warn about hazards associated with the finished goods.  
 

 Had Monsanto provided warnings recommending corrective actions to schools regarding 
the treatment of PCB containing window caulk, the information would not have changed 
the relevant maintenance practices for the ventilation system at the Westport Middle 
School.   

 
 

 

 

Christine T. Wood 

June 30, 2016 
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Evaluation and Policy Analysis 1985; 7(3):281–287. 
 
Ball FM, Wood CT, Smith EE.  When are semantic targets detected faster than visual and 
acoustic ones?  Perception & Psychophysics 1975; 17(1):1–8. 
 
Wood CT.  Processing units in reading.  Ph.D. Dissertation, Stanford University, 1974. 
 
Juola JF, Fischler I, Wood CT, Atkinson RC.  Recognition time for information stored in long-
term memory.  Perception & Psychophysics 1971; 10:8–14, 1971. 
 
Reports 
 
Wood CT, Gamel NN, Roberts SJ.  Evaluation of the Pacific World Telecourse Prototype.  
RMC Research Corporation, June 1988. 
 
Millsap M, Jastrzab J, Wood CT.  State and local response to the Perkins Act:  A conceptual 
framework.  Abt Associates, December 1987. 
 
Wood CT, Gabriel R.  A study of targeting practices used in the Chapter 1 Program.  SRA 
Technologies, Inc., 1986. 
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Tallmadge GK, Wood CT, Roberts SJ.  Availability and utility of existing databases for 
addressing issues related to the impact of ECIA Chapter 1 Legislation and Regulations.  SRA 
Technologies, Inc., 1984.  
 
Wood CT.  Final report of the evaluation of the Gifted and Talented Education Program.  RMC 
Research Corporation, February 1983. 
 
Tallmadge GK, Wood CT.  Comparability of gains from the Three Models in the Title I 
Evaluation System.  RMC Research Corporation, April 1980. 
 
Tallmadge GK, Horst DP, Wood CT.  The adequacy of the Equipercentile assumption in the 
Norm-Referenced Evaluation Model.  RMC Research Corporation, April 1980. 
 
Tallmadge GK, Wood CT.  A comparison of lock-step and self-paced instruction strategies for 
training tracked vehicle mechanics.  MOS-63C, RMC Research Corporation, 1978. 
  
Wood CT, Fagan BM, Tallmadge GK.  Hawaii State Title I Evaluation Report 1977–1978.  
RMC Research Corporation, August 1978. 
 
Tallmadge GK, Wood CT.  User’s Guide, ESEA Title I Evaluation and Reporting System.  
RMC Research Corporation, January 1978. 
 
Wood CT.  Test norming practices and the Norm-Referenced Evaluation Model.  Further 
Documentation of State ESEA Title I Reporting Models and Their Technical Assistance 
Requirements—Phase II, Vol. 2.  Bessey BL (ed), RMC Research Corporation, 1978. 
 
Tallmadge GK, Wood CT.  Local norms.  RMC Research Corporation, January 1978  
 
Horst DP, Wood CT.  Collecting achievement test data.  RMC Research Corporation, January 
1978. 
 
Wood CT, Cannara AB, Tallmadge GK, Fagan BM.  Further documentation of State ESEA 
Title I Reporting Models and their technical assistance requirements:  Phase I, Part 2.  RMC 
Research Corporation, August 1976. 
 
Wood CT, Gamel NN, Tallmadge GK, Binkley JL.  State ESEA Title I Reports:  Review and 
analysis of past reports, and development of a model reporting system and format.  RMC 
Research Corporation, October 1975. 
 
Horst DP, Tallmadge GK, Wood CT.  Measuring achievement gains in educational projects.  
RMC Research Corporation, October 1974; also published as “A Practical Guide for Measuring 
Project Impact on Student Achievement,” Stock No. 1780–01460, U.S. Government Printing 
Office, Washington, DC. 
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Presentations 
 
Beyer RR, Ayres TJ, Wood CT.  Applying basic principles of human factors and ergonomics.  
67th Annual Conference and Exposition of the Water Environment Federation, No. 947801, 
Chicago, IL, October 1994. 
 
Ayres TJ, Wood CT.  Memory problems for survey-based estimates of population activity.  3rd 
Practical Aspects of Memory Conference, College Park, MD, August 1994  
 
McCarthy RL, Ayres TJ, Wood CT, Robinson JN.  Risk-based warning design.  American Bar 
Association National Institute, Product Warnings, Instructions and User Information.  
Washington, DC, January 1994. 
 
Wood CT, McCarthy RL, Ayres TJ.  Human subject testing in the development of warning 
labels.  American Bar Association National Institute, Product Warnings, Instructions and User 
Information, Washington, DC, January 1994. 
 
Editorial Boards 
 

 Member of Editorial Board for Journal of Children’s Health, 2003–2005 
 
Professional Affiliations 
 

 Human Factors and Ergonomics Society (member) 
 Society for Risk Analysis (member) 
 American Educational Research Association (member) 
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Date

Trial Date Case Name Case Client Court Case #

06/2012 06/2012 State Farm General 

Insurance Company 

(Haroutounyan) v Electrolux, 

et al.

Cathy M. Diehl - Prindle, Amaro, 

Goetz, Hillyard, Barnes & 

Reinholtz - Long Beach, CA

Superior Court of the State of 

California for the County of Los 

Angeles - North Central District

EC 053578

06/2012 Barnes v Breg Barry Koopmann - Bowman and 

Brooke LLP - Minneapolis, MN

United States Court of Western 

District of Washington

11-00402 JCC

07/2012 Ismail v GE Clement L. Glynn - Glynn & 

Finley, LLC - Walnut Creek, CA

Superior Court of California 

County of Stanislaus

648595

08/2012 Robinson v Newell Window 

Furnishings

Holly Podulka - Schiff Hardin - 

Chicago, IL

United States District Court 

Eastern District of Missouri 

Eastern Division

4:10-CV-01176 JCH

08/2012 Hack v Daisy Manufacturing William M. Griffin - Friday, 

Eldredge & Clark - Little Rock, 

AR

United States District Court 

Western District of Kentucky 

Bowling Green Division

1:09CV-172-R

08/2012 Prats v Graco Children's 

Products

Holly Podulka - Schiff Hardin - 

Chicago, IL

United States District Court 

Eastern District of Louisiana

2:11-CV-01765-CJB-DEK

08/2012 Robinson v ICON John Halstead - Querrey & 

Harrow, Ltd. - Merrilville, IN

State of Indiana Lake Co. 

Superior Court #11

45D11-0809-CT-00118

09/2012 Kirkland v Scripto and Winn 

Dixie

Paul S. Jones - Luks, 

Santaniello, Petrillo & Jones - 

Orlando, FL

In the Circuit Court, Fourth 

Judicial Circuit, In and For Duval 

County, Florida

16-2009-CA-010915

10/2012 Neale v Volvo John Thomas - Dykema Gossett 

PLLC - Ann Arbor, MI

In the United States District 

Court for the District of New 

Jersey Newark Division

2:10-cv-04407-DMC-JAD

10/2012 Novak v Walter Kidde 

Portable Equipment

Christina M. Jones - McGuire 

Woods LLP - Richmond, VA

In the District Court of Brazoria 

County, TX 23rd Judicial District 

Court

64729

10/2012 11/2012 & 02/13 Ibanez v Six Flags Michael L. Amaro - Prindle, 

Amaro, Goetz, Hillyard, Barnes & 

Reinholtz - Long Beach, CA

Superior Court of the State of 

California For the County of Los 

Angeles - North Valley District 

Chatsworth Courthouse

PC045095

11/2012 Perko v Ford John Thomas - Dykema Gossett 

PLLC - Ann Arbor, MI

United States District Court for 

the Northern District of Ohio 

Eastern Division

5:10cv-514

11/2012 Sunbeam DiSilvestro 

Investigation (Bookhamer)

Tom Vitu - Moffet, Vitu, Lascoe & 

Packus - Birmingham, AL

United States District Court 

Northern District of California

09-CV-06027 EMC 

(DMR)

11/2012 05/2014 American National Property 

and Casualty Company 

(Huezo) v Electrolux Home 

Products, Inc.

Michael L. Amaro - Prindle, 

Amaro, Goetz, Hillyard, Barnes & 

Reinholtz - Long Beach, CA

United States District Court 

Southern District of California

11cv1340 JLS (NLS)

11/2012 and 

03/2014

Panico v Miles Industries Greg Jones - Jones & Dyer, P.C. 

- Sacramento, CA

United States District Court 

Northern District of California 

(Oakland Division)

3:11-cv-02146-EDL

12/2012 Amica Mutual Insurance 

(Jervis) v Valspar

Anthony B. Corleto - Wilson 

Elser Moskowitz Edelman & 

Dicker LLP - Stamford, CT

State of Connecticut Superior 

Court Judicial District of 

Stamford/Norwalk Held at 

Stamford

FST-CV-10-6003636-S

12/2012 Dowdy v Coleman Kenneth R. Lang - Cozen 

O'Connor - Wichita, KS

In the United States District 

Court for the District of Utah, 

Central Division

1:11-CV-00045-DAK

03/2013 & 

12/2013

Thiel v Baby Matters Jerome A. Galante - Plunkett 

Cooney - Bloomfield Hills, MI

United States District Court 

Eastern District of Michigan 

Southern Division

11-cv-15112

03/2013 Peet v Sunbeam James W. Ozog - Wiedner & 

McAuliffe - Chicago, IL 

State of Michigan In the Court for 

the County of Wayne

11-007862-NI

04/2013 Daniel v Ford John Thomas - Dykema Gossett 

PLLC - Ann Arbor, MI

United States District Court 

Eastern District of California 

Sacramento Division

2:11-cv-02890-WBS-EFB

04/2013 Tao v Victoria's Secret David Osterman - Goldberg 

Segalla LLP - Princeton, NJ

United States District Court 

Eastern District of New York

CV11-419 (JBW) (SMG)

05/2013 Bard Avaulta Consulting Lori Cohen - Greenberg Traurig 

LLP - Atlanta, GA

In the United States District 

Court for the Southern District of 

West Virginia Charleston 

Division

MDL: 2187

05/2013 07/2013 Travelers (Anderson) v 

Electrolux

Melissa L. Yemma - Nicolson 

Associates LLC - Media, PA

United States District Court 

Central District of California

2:12-CV-05112-DMG (Ex)

05/2013 Deasey v Newell Window 

Furnishings

Heidi Oertle- Schiff Hardin - 

Chicago, IL

In the Superior Court of the State 

of Arizona in and for the County 

of Pima

C2011-5784

Previous Four Years of Deposition and Trial Testimony by Christine T. Wood
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06/2013 Coleman v Matrixx Krista Cosner - Drinker Biddle & 

Reath LLP - SF, CA

In the Circuit Court of Cook 

County, Illinois County 

Department, Law Division

09 L 1580

07/2013 Sisk v Abbott Laboratories Melissa B. Hirst - Jones Day - 

Chicago, IL

In the United States District 

Court for the Western District of 

North Carolina

1:11-cv-00159

08/2013 Adams v P & G and Blanner v 

P & G

Neil Goldberg - Goldberg Segalla 

LLP - Buffalo, NY

In the Court of Common Pleas 

Hamilton County, OH

A-12-04223 and A-12-

04225

08/2013 Roanoke v Aerofil Technology Michael Turiello - Pretzel & 

Stouffer - Chicago, IL

American Arbitration Association 69-155-Y-000080-12

09/2013 Christian v W.M. Barr, et al Brian Triplett - Sinunu Bruni LLP -

San Francisco, CA

United States District Court 

Central District of California, 

Western Division

2:12-CV-09326-FMO-CW

10/2013 Coplin v Enerco Kevin P. Etzhorn - Sandberg, 

Phoenix & Von Gontard - St. 

Louis, MO

In the Circuit Court of Crawford 

County State of Missouri

12CF-CC00003

10/2013 Landis & Nelson v Jarden Robert W. Hayes - Cozen 

O'Connor - Philadelphia, PA

In the United States District 

Court for the Northern District of 

West Virginia Elkins Division

2:11-cv-00101-JPB

11/2013 DeSousa v Dental EZ Jeffrey Walker - Walker & Mann - 

Rancho Cucamonga, CA

Superior Court of the State of 

California in and for the County 

of Riverside

INC 1105145

11/2013 Lunde v Kwik Trip John P. Gatto - Murnane Brandt -

Saint Paul, MN

State of Wisconsin Circuit Court, 

St. Croix County

07 CV 179

05/2014 Depuy Hip Implants Steven W. Quattlebaum - 

Quattlebaum Grooms Tull & 

Burrow PLLC - Little Rock, AR

In the United States Court 

Northern District of Texas Dallas 

Division

3:11-MD-2244-K

05/2014 State Farm (Smith) v 

Electrolux

Melissa L. Yemma - Nicolson 

Associates LLC - Media, PA

United States District Court 

Western District of Louisiana 

Lake Charles Division

2:12-CV-2702

09/2014 Davis v Isuzu Paul Cereghini - Bowman and 

Brooke LLP - Phoenix, AZ

Superior Court of Arizona, 

County of Navajo

CV201000098

10/2014 Knutson v Daisy William M. Griffin - Friday, 

Eldredge & Clark - Little Rock, 

AR

In the Circuit Court of Jackson 

County, Missouri at 

Independence

1116-CV29712

11/2014 03/2015 Coterel v Dorel Jonathan Judge - Schiff Hardin - 

Chicago, IL

In the United States District 

Court for the Western District of 

Missouri in Springfield

2:13-cv-4218

11/2014 Rivera v Volvo Todd Rinner - Rodey Law Firm - 

Albuquerque, NM

In the United States District 

Court for the District of New 

Mexico

1:13-CV-00397-KG/KBM

12/2014 CR Bard MDL 200 Lori Cohen - Greenberg Traurig 

LLP - Atlanta, GA

In the United States District 

Court for the Southern District of 

West Virginia Charleston 

Division

MDL No. 2187

01/2015 Town of Lexington v 

Monsanto

Richard Campbell - Campbell 

Campbell Edwards & Conroy PC -

Boston, MA

United States District Court 

District of Massachusetts

12-CV-11645

01/2015 Swanke v GM Michael Cooney - Dykema 

Gossett PLLC - Detroit, MI

United States District Court for 

the District of North Dakota 

Southwestern Division

1:13-CV-00069-CSM

02/2015 Blair v Cannery Row Edward Baldwin - Wood Smith 

Henning & Berman, LLP - 

Concord, CA

Superior Court of California 

County of San Mateo

CVI519951

03/2015 Doll v Target, Bell Sports Mark A. Prost - Sandberg, 

Phoenix & Von Gontard P.C. - 

St. Louis, MO

In the Circuit Court of Platte 

County, Missouri

13AE-CV02129

03/2015 Loiotile v Electrolux Home 

Products

Rebecca Biernat - Tucker Ellis 

LLP - San Francisco, CA

In the United States District 

Court for the Northern District of 

Illinois, Eastern Division

1:13-cv-4097

03/2015 Deboch v Seattle Hospitality, 

Inc.

Thomas Merrick - Merrick 

Hofstedt & Lindsey PS - Seattle, 

WA

In the Superior Court of the State 

of Washington in and for King 

County

14-2-01606-9-SEA

05/2015 Harman v Target, Bell Sports Linet Bidrossian - Yukevich 

Cavanaugh - Los Angeles, CA

Superior Court of the State of 

California for the County of Los 

Angeles - Central District

BC489100

06/2015 Nettleton v Ford Eric Tew - Dykema Gossett 

PLLC - Washington, DC

United States District Court 

Northern District of California - 

San Francisco Division

11-CV-2953-RS

06/2015 White v American Signature Brian DeGailer - Quintairos, 

Prieto, Wood & Boyer, P.A. - 

Orlando, FL

United States District Court 

Middle District of Florida Orlando 

Division

6:14-cv-1638-Orl-40GJK

06/2015 Lozano v ERG International Charlotte M. Konczal - Harris & 

Yempuku - Sacramento, CA

Superior Court of California - 

County of Fresno

13 CE CG 03325 JH
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07/2015 01/2016 Arce v Associated Students 

Children's Center

Michael L. Amaro - Prindle, 

Amaro, Goetz, Hillyard, Barnes & 

Reinholtz - Long Beach, CA

Superior Court of the State of 

California County of Los 

Angeles, Northwest District 

Courthouse

BC427228

07/2015 Serby v First Alert Barry Negrin - Kane Kessler PC - 

New York, NY

United States District Court 

Eastern District of New York

09-CV-4229

09/2015 Fox,et al. v Nissan Paul Riehle - Sedgwick, LLP - 

San Francisco, CA

Superior Court of the State of 

California in and for the County 

of San Francisco

CGC-09-490470

09/2015 Tang v L.A. Arena Co. Michael Moss - Lewis Brisbois 

Bisgaard & Smith LLP - Los 

Angeles, CA

Superior Court of the State of 

California for the County of Los 

Angeles

BC462188

10/2015 Sifuentes v Walter Kidde 

Portable Equipment

Christina M. Jones - McGuire 

Woods LLP - Richmond, VA

In the 327th Judicial Distric Court 

El Paso County, Texas

2010-4168

10/2015 Chavez v Glock Christopher Renzulli - Renzulli 

Law Firm - White Plains, NY

Superior Court of the State of 

California for the County of Los 

Angeles- Central

BC384135

10/2015 Marshall v Lowe's Rebecca Laffitte - Sowell Gray 

Stepp & Laffitte - Columbia, SC

In the United States District 

Court for the District of South 

Carolina Florence Division

4:14-cv-04585-RBH

11/2015 Sherrer v Bard Sean P. Jessee - Greenberg 

Traurig - Atlanta, GA

In the Circuit Court of Jackson 

County, Missouri at Kansas City

1216-CV27829

12/2015 02/2016 ERC v Aloe Vera Caol Brophy - Sedgwick LLP - 

San Francisco, CA

Superior Court of the State of 

California, County of San 

Francisco

CGC-11-515588

12/2015 Depuy Hip Implants-

Bellwether

Steven W. Quattlebaum - 

Quattlebaum Grooms Tull & 

Burrow PLLC - Little Rock, AR

United States District Court 

Northern District of Texas Dallas 

Division

MDL:2344

02/2016 Dawood v Mercedes Benz Garrett Sanderson - Carroll 

Burdick & McDonough LLP - San 

Francisco, CA

United States District Court 

Western District of Washington 

at Tacoma

3:14-CV-05179 RBL

04/2016 MyFord Touch Randall Edwards - O'Melveny & 

Myers LLP - San Francisco, CA

United States District Court 

Northern District of California 

San Francisco Division

13-cv-3072-EMC

05/2016 Lumber Liquidators MDL 

Warning

Diane Flannery - McGuire 

Woods, LLP - Richmond, VA

In the United States District 

Court Eastern Distict of Virginia 

Alexandria Division

1:15-md-02627 

(AJT/TRJ)

05/2016 Sachs & Chodos v Toyota David Schrader - Morgan Lewis 

& Bockius LLP - Los Angeles, 

CA

Superior Court of the State of 

California County of Los 

Angeles, Northwest District 

Courthouse

BC443701

05/2016 Vuksic v Walt Disney Parks Gary Wolensky - Buchalter 

Nemer, P.C. - Orange County, 

CA

Superior Court of the State of 

California County of Orange - 

Central Justice Center

30-2013-00692154-CU-

PO-CJC
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TSG Reporting - Worldwide     877-702-9580

Page 1

1

2           UNITED STATES DISTRICT COURT

3           DISTRICT OF MASSACHUSETTS

4

5 TOWN OF WESTPORT and

6 WESTPORT COMMUNITY SCHOOLS

7              Plaintiffs

8 v.                            Case No.

9 MONSANTO COMPANY,             14-cv-12041

10 SOLUTIA, INC. and

11 PHARMACIA CORPORATION

12              Defendants

13 ___________________________/

14

15

16        RULE 30(b)(6) DEPOSITION OF

17        CGKV, JASON KNUTSON, DESIGNEE

18        JASON KNUTSON, INDIVIDUALLY

19        Boston, Massachusetts

20        Friday, April 22, 2016

21

22

23 Reported by:

24 Deborah Roth, RPR-CSR

25 Job No. 105854
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1                 JASON KNUTSON

2 Pinck; is that correct?

3    A.  I would say that we would take

4 direction from Pinck as the agent of the

5 client.

6    Q.  We briefly discussed Fuss.  Can you

7 describe what CGKV's role was with Fuss?

8    A.  My partner and I worked with Fuss &

9 O'Neill, dating back to our time at Cole.

10 So we worked on many projects.

11           We hired them as our hazardous

12 materials consultant to examine an existing

13 building with regard to the proposed scope

14 of work at that building, and they helped

15 determine what might be appropriate to test

16 for, and then they do the sampling of

17 materials that they've identified.

18    Q.  When you stated they determine what's

19 appropriate to test for, do you mean the

20 physical sampling, or do you mean the

21 hazardous materials to test for?

22    A.  Both.

23    Q.  We also mentioned AM Fogarty?

24    A.  Yes.

25    Q.  That was your cost estimator?
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1                 JASON KNUTSON

2    A.  Yes.

3    Q.  On the last page, or on Page 37, we

4 see again the Westport interview questions,

5 correct?

6    A.  Uh-huh, yes.

7    Q.  These are the actual -- in red we

8 have the answers that CGKV provided, the

9 official answers, I suppose?

10    A.  Correct.

11    Q.  They differ slightly from the answers

12 on Exhibit 5, correct?

13    A.  Yes.

14    Q.  Did you go through all these answers

15 with Westport?

16    A.  My memory is yes.

17    Q.  Was there a dialogue regarding these

18 questions?

19    A.  Yes.

20    Q.  And so one of the questions that you

21 discussed with Westport was your experience

22 with hazardous materials in window

23 replacements, correct?

24    A.  Correct.

25    Q.  Again you mentioned you should also

Case 1:14-cv-12041-DJC   Document 207-3   Filed 01/30/17   Page 111 of 121



TSG Reporting - Worldwide     877-702-9580

Page 55

1                 JASON KNUTSON

2 test for PCBs, correct?

3    A.  That's what this says.

4    Q.  Did you tell that to Westport that

5 day?

6    A.  I'm sure we did.  I'm sure we

7 discussed PCBs.  I can't say for sure that

8 we directed them that they need to.  It's

9 written that way.

10    Q.  So you discussed that PCBs could

11 exist in their school?

12    A.  Correct.

13    Q.  Do you recall if they had any

14 questions about that?

15    A.  I don't recall.

16    Q.  Did you explain why you believe PCBs

17 might be in their schools?

18    A.  I don't recall specifically.  It might

19 have been part of the discussion.

20    Q.  And did you explain where PCBs might

21 be found within their schools?

22    A.  It may have been part of the

23 discussion.  I don't recall the discussion.

24    Q.  But you recall telling them in some

25 terms that there may be PCBs in their
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1                 JASON KNUTSON

2 building products?

3    A.  That's what this says.

4           MS. GODDIN:  Objection.

5           Go ahead.

6    A.  That's what this suggests

7 (indicating).

8    Q.  Do you have any recollection contrary

9 to what this states?

10    A.  I don't.

11    Q.  So after this presentation, at some

12 point you were hired for the green repair

13 program, correct?

14    A.  Yes.

15    Q.  And how did you come to learn that

16 you were hired?

17    A.  I don't recall.

18           MS. CHANG:  Can you mark this as

19 the next exhibit.

20           (Exhibit 7 was marked for

21            identification.)

22    Q.  Do you recognize Exhibit 7?

23    A.  Is it appears to be an email from me

24 to Larry Borins at Pinck & Company.

25    Q.  In the email you're announcing to
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2 information?

3    A.  I don't know specifically, but I can

4 surmise.

5    Q.  Do you have a specific idea where he

6 got that?

7           MR. McCREA:  Objection.  Form.

8    A.  My best memory is that what to test

9 for at each of those three schools would

10 have been a matter of discussion between

11 Westport Community Schools, CGKV, the OPM

12 Fuss & O'Neill.

13    Q.  So Fuss & O'Neill was present at

14 those conversations?

15    A.  Whether physically present or through

16 communications, I can't remember.

17    Q.  And Pinck had conversations with Fuss

18 & O'Neill?

19    A.  I don't remember if it would have been

20 through us or if there was any direct

21 communication, and I don't remember the

22 timing of this document (indicating)

23 compared to the results of Fuss & O'Neill's

24 initial investigations.

25    Q.  What do you mean by that?
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2 inspection and sampling, to facilitate the

3 green repair program.  This is for Westport

4 Middle School.

5    Q.  And the proposal is directed to you,

6 correct?

7    A.  It is.

8    Q.  And was it directed to you as the

9 designer on the green repair program?

10    A.  Correct.

11    Q.  Why did the -- what were the

12 circumstances leading up to this proposal?

13           MR. McCREA:  Objection.

14           MS. GODDIN:  Objection.

15    Q.  Let me rephrase.

16           Do you know why Fuss & O'Neill

17 drafted this proposal?

18    A.  It was at our request.

19    Q.  At CGKV's request?

20    A.  Correct.

21    Q.  So CGKV requested Fuss & O'Neill to

22 draft a proposal specifically for asbestos,

23 lead and PCBs?

24    A.  We did.  My best recollection is that

25 would be also based on discussions with the
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2 OPM and the owner as to what would be

3 appropriate to test for.

4    Q.  Because CGKV wouldn't make that

5 decision by itself, correct?

6    A.  We tend not to.  We don't.

7    Q.  So at some point prior to May 6th,

8 CGKV, Pinck & Company and Westport decided

9 to test for asbestos, lead and PCBs?

10    A.  That is my best recollection.

11    Q.  In this proposal, Fuss & O'Neill

12 explains that sampling for PCBs is not

13 mandated by the U.S. EPA; is that correct?

14    A.  That's what Page 1 says.

15    Q.  Was this proposal ever shared with

16 the Town of Westport or the Westport

17 Community Schools?

18    A.  It was.  It was at least intended to

19 be a part of the contract.  The fee proposal

20 references this.

21    Q.  Which fee proposal are you referring

22 to?

23    A.  CGKV's designer services fee proposal

24 to the Westport Community Schools.

25    Q.  Do you know when that was submitted
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2 is cost savings or a time savings, but we

3 definitely, you know, make that decision

4 with the owner.

5    Q.  And then you give written approval to

6 the subcontractor to go forward?

7    A.  Typically.

8           (Exhibit 21, 22 and 23 were

9            marked for identification.)

10           (A recess was taken from

11            2:31 to 2:40 p.m.)

12    BY MR. McCREA:

13    Q.  Mr. Knutson, what's been marked as

14 Exhibit 21 are the specifications for

15 Westport Middle School dated December 11,

16 1968.  Do you see that?

17    A.  Okay.

18    Q.  And if you look at the section -- and

19 I didn't print the whole specification.  I

20 was honing in on Section 7A with regard to

21 waterproofing, damp-proofing and caulking.

22    A.  Yes.

23    Q.  If you turn to the third page of the

24 exhibit --

25    A.  Of the exhibit or the section?
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2    Q.  The third page of the exhibit.

3    A.  Okay.

4    Q.  And it says, "No. 4, Materials."

5    A.  Okay.

6    Q.  You see that?  It says, "(a),

7 Caulking:  One-part, nonsag, polysulfide

8 base sealant conforming to Federal

9 Specification TT-S-00230.  Caulking shall be

10 Hornflex One-Component by Grace Construction

11 Materials, 1178 Srucsureseal by Presstite

12 Products or Synthacaulk CG-9 by Pecara

13 Chemical Corp."  Did I read that correctly?

14    A.  Almost.

15    Q.  Without the correct pronunciations.

16           Set that aside and go to

17 Exhibit 22, which is the waterproofing

18 folder from the original construction, and

19 National Waterproofing, which was the

20 subcontractor, a subcontractor, and the

21 first page is -- well skip to the fourth

22 page of the exhibit.  Go in chronological

23 order.

24           It's a letter from National

25 Waterproofing Company to Westcott

Case 1:14-cv-12041-DJC   Document 207-3   Filed 01/30/17   Page 118 of 121



TSG Reporting - Worldwide     877-702-9580

Page 215

1                 JASON KNUTSON

2 Construction Corporation dated March 4,

3 1969.

4    A.  Okay.

5    Q.  Are you there?

6    A.  Yep.

7    Q.  And it says, "Please forward to the

8 architect for his approval the following

9 list of materials which we propose to use at

10 the above-captioned job site."

11           And if you go down to No. 4,

12 "Caulking (exterior and interior)," it says

13 "PRC-5000."  Do you see that?

14    A.  Yes.

15    Q.  Okay.  So this March 24, 1969 letter

16 comes after the specifications, which are in

17 Exhibit 21.

18    A.  Okay.

19    Q.  And this letter is asking for

20 approval to use PRC-5000 correct?

21    A.  It appears to.

22    Q.  Okay.  And so then go to the second

23 page of the exhibit, and that's dated May 9,

24 1969, which is after March 24, 1969.  This

25 is from National Waterproofing Company to
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2 Westcott Construction Corporation.

3           It says, "This is to certify that

4 the materials listed in our letter of

5 March 24, 1969 conform with the

6 specification Section No. 7A" -- which if

7 you look at 21, 7A is the section on

8 waterproofing damp-proofing and caulking.

9    A.  Yep.

10    Q.  "Very truly yours, National

11 Waterproofing Co.," and then it is signed

12 and notarized.

13           So then if you go to the very back

14 two pages of the exhibit?

15    A.  22?

16    Q.  22.  It's a data sheet on PRC rubber

17 caulk 5000.  Do you see that?

18    A.  Yes.

19    Q.  On the last page it says -- there's a

20 stamp.  "Approved for design" --

21    A.  "General dimensions only."

22    Q.  "See transmittal form May 8, 1969

23 Drummey Rosane Anderson."  That's the

24 architect?

25    A.  Yes.
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2    Q.  They're giving approval to the use of

3 this PRC-5000?

4           MS. GODDIN:  Objection.

5    A.  That's what this looks like, but I

6 don't have any firsthand evidence.

7    Q.  If you go to the final exhibit, it's

8 the daily construction reports.

9    A.  Where did you find this great stuff,

10 by the way?  Because I would have loved to

11 have this for our work down there.

12    Q.  In the files.

13           You see the daily construction

14 report of Drummey Rosane Anderson, and

15 you'll see the subcontractors are listed.  I

16 didn't print all 846 pages of these.

17           If you go through, you'll see that

18 National Waterproofing is one of the

19 subcontractors that did the caulking.  Do

20 you see those?

21    A.  I see their name listed, yes.

22           MS. CHANG:  Mitchell, he may have

23 gotten your highlighted copy.

24           MS. GODDIN:  I have a highlighted

25 copy, too.

Case 1:14-cv-12041-DJC   Document 207-3   Filed 01/30/17   Page 121 of 121



 

 
18378242v.1 

EXHIBIT 31 

Case 1:14-cv-12041-DJC   Document 207-4   Filed 01/30/17   Page 1 of 54



TSG Reporting - Worldwide     877-702-9580

Page 1

1
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7              Plaintiffs
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13 ___________________________/
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2    Q.  Okay.  What kind of caulk was it?

3    A.  To the extent that such a material was

4 present, I believe the documents indicate

5 that it would have been a polysulfide type

6 caulk, and I believe the information that's

7 available indicates that it was likely from

8 the Products Research Corporation.

9    Q.  Okay.  When you say to the extent it

10 was present, you're not talking about

11 present at the time of your inspection?

12 You're talking about present at the Westport

13 school back in the day?

14           MR. GOUTMAN:  Objection.  Vague.

15 Overly broad.  Ambiguous.

16    A.  What I'm saying is, to the extent that

17 a PCB-containing caulk, intentionally PCB-

18 containing caulk was present in the school

19 at some point, my understanding is that it

20 was likely to have been a polysulfide, and

21 it was likely to have been from the Products

22 Research Corporation.

23    Q.  Okay.  What company would have --

24 explain the process to me of the formulation

25 of this product, the polysulfide caulk
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PCBs are found in high levels in building 
caulk 
Caulk containing high levels of PCBs (polychlorinated 
biphenyls) has been found in many schools and other buildings 
built or remodeled before 1978. Because PCBs can migrate 
from the caulk into air, dust, surrounding building materials, and 
soil, EPA is concerned about potential PCB exposure to building 
occupants. 

Health impacts of PCB exposure 
PCBs are man-made toxic chemicals that persist in the environ-
ment and bioaccumulate in animals and humans. PCBs were 
manufactured in the United States between 1950 and 1978, 
before their manufacture was banned by Congress due to 
concerns about their potential for adverse effects on human 
health and the environment. Exposure to PCBs can affect the 
immune system, reproductive system, nervous system, and 
endocrine system. In humans, PCBs are potentially 
cancer-causing. 

Protect children and other building 
occupants 
The preventive steps described below can help reduce exposure 
to PCBs in caulk until it can be removed. 

n Improve ventilation and add exhaust fans. Clean air ducts. 
n Clean frequently to reduce dust and residue inside buildings. 
n Use a wet or damp cloth or mop to clean surfaces. 
n Use vacuums with high-efficiency particulate 
air (HEPA) filters. 

n Do not sweep with dry brooms and minimize the use of 
dusters. 

n Wash hands with soap and water after cleaning and before eat-
ing or drinking, and wash children’s toys often. 

Test for PCBs in buildings built between 
1950 and 1978 

If school administrators and building owners are concerned 
about exposure to PCBs and wish to supplement these steps, 
EPA recommends testing to determine if PCB levels in the air 
exceed EPA’s suggested public health levels.  If testing reveals 
PCB levels above these levels, schools should be especially 
vigilant in implementing and monitoring practices to minimize 
exposures. 

Caulk that is peeling or deteriorating may be tested to determine 
its PCB content. If PCBs are found in the air, EPA will assist 
in developing a plan to reduce exposure and manage the caulk. 
Your EPA regional PCB coordinator can direct you to a PCB 
testing lab; see the back cover for more information. 

PCBs were not added to caulk after 1978. Therefore, in general, 
schools built after 1978 do not contain PCBs in caulk. 

Avoid exposure to PCBs in building caulk 
Caulk that is peeling, brittle, cracking, or deteriorating visibly 
in some way may have the highest potential for creating dust. 
In addition to inhalation from PCBs in the air or dust, exposure 
may occur when a person comes in contact with the caulk and 
any surrounding porous materials into which the PCBs may have 
been released (e.g., brick, concrete, wood). Exposure may also 
occur through contact with PCB-contaminated soil adjacent to 
buildings. Soil may become contaminated with PCBs when 
caulk weathers. 

Protections during removals, renovations 
Schools, building owners, and daycare providers in public and 
commercial buildings need to follow PCB-safe renovation prac-
tices to minimize potential exposures resulting from renovations 
to workers, teachers, and children. 

It is important to manage the removal in a way that minimizes 
workers’ exposure to the PCBs (e.g., use protective clothing such 
as facemasks, gloves, etc.) and prevents the release of PCBs into 
the environment. The work practices described below can help 
reduce exposure to PCBs in caulk until it can be removed. 

In addition to the safeguards mentioned above: 

n Wear appropriate protective clothing when conducting cleanup 
activities. 

n Dispose of all cleanup materials (mops, rags, filters, water, 
etc.) in accordance with all federal, state, and county 

regulations. 


n For caulk used on windows, walls, columns, and other verti-
cal structures that people may come into contact with, use 
heavy-duty plastic and tape to contain the area so that caulk or 
dust and debris from the surrounding masonry do not escape. 
The plastic should cover the caulk and surrounding areas of 
masonry. 

EPA is helping to address the issue of 
PCBs in caulk 
EPA is conducting research on how the public is exposed to 
PCBs in caulk and on the best approaches for reducing exposure 
and potential risks associated with PCBs in caulk. Where PCBs 
have been found in caulk, EPA is committed to helping schools 
and communities enact plans to reduce exposure. Please contact 
your regional PCB coordinator at 888-835-5372 for help with 
assessing contamination and exposure and developing cleanup 
plans. 

Summary 
EPA is particularly concerned when PCBs are present during 
renovation or remodeling activities because these activities 
increase the potential likelihood of exposure. 

n Keep people out of areas where cracked or peeling caulk is 
evident such as in playgrounds and near steps. 

n Promote safe work practices during renovation activities. 
n Take actions to safely remove caulk during PCB removal or 

renovation projects and undertake and complete the work in a 
timely fashion. 2 
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Reducing Potential Exposures to  

PCBs from Caulk in Schools and  

Other Buildings
 

For more information

http://www.epa.gov/pcbsincaulk/
EPA’s PCBs in Caulk Hotline: 888-835-5372  

This fact sheet is intended solely for guidance. It does not replace or supplant the  
requirements of the Toxic Substances Control Act or the PCB regulations at 40 C.F.R. 

part 761, and it is not binding on the U.S. Environmental Protection Agency or individu-
als. Please refer to the regulations at 40 C.F.R. part 761 for specific requirements relating 

to PCBs and PCB-containing materials.

EPA is concerned about potential exposure 
to PCBs (polychlorinated biphenyls) in caulk 
found in older schools and buildings.  Con-
sider testing for PCBs by having your air 
monitored or test the caulk if it is peeling or 
visibly deteriorating.  Call EPA’s PCBs in 
Caulk Hotline at 888-835-5372 to find a PCB 
testing lab.

Call 888-835-5372 or visit http://www.epa.
gov/pcbsincaulk to find your EPA regional 
PCB coordinator.

Talk to your EPA regional PCB coordinator 
who will provide you with simple actions to 
take today, and longer term actions for  
removing the sources of PCBs including 
developing a cleanup plan.

Prioritize where you should first concentrate 
work.

Implement the plan.

Retest and monitor for PCBs in the air once 
removal is complete.

1

2
3

4
5
6

Points to Remember

3
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You are here: EPA Home Wastes Polychlorinated Biphenyls (PCBs) PCBs in Caulk in Older 
Schools and Buildings Fact Sheets for Schools and Teachers Public Health Levels for PCBs in 
Indoor School Air

Public Health Levels for PCBs in Indoor School 
Air 
The U.S. EPA has calculated prudent public health levels that maintain PCB exposures below 
the "reference dose" - the amount of PCB exposure that EPA does not believe will cause 
harm. EPA's reference dose (RfD) is 20 ng PCB/kg body weight per day. Indoor air levels are 
based upon EPA's understanding of average exposure to PCBs from all other major sources, 
and were calculated for all ages of children from toddlers in day-care to adolescents in high 
school as well as for adult school employees. 

In calculating these indoor air levels, EPA considered potential sources of PCB exposure from 
both school and non-school environments. Non-school sources of PCB exposure include both 
indoor and outdoor air, indoor dust, outside soils, and diet. Although the concentrations of 
PCBs in environmental media are not well characterized, mean or median values from the 
scientific literature, and average contact rates, were used to estimate exposure. For non-
school sources, the largest single source of PCB exposure for most individuals in 
uncontaminated buildings is diet, which contributes roughly 50 to 60% to total PCB exposure. 
Typical indoor and outdoor air contains a small amount of PCBs, and inhalation exposure 
accounts for another 25 to 35% of total exposure. Together, these non-school sources of 
PCBs generally result in exposures that are significantly below the reference dose. In 
addition, it is worth noting that the PCB concentrations in food have been decreasing and this 
trend would further decrease exposure.

School sources of PCBs that were considered include school indoor and outdoor air, indoor 
dust, and nearby outside soils. In calculating these public health levels for indoor air in 
schools, EPA assumed that the PCB concentrations in dusts and soils in and around schools 
were the same as in average homes or other buildings without elevated PCBs. EPA also 
assumed an 8-hour school day for adults and children less than 3 years old, and a 6.5 hour 
school for all other children. EPA also assumed children would be in school 180 days per year. 
Using estimates of exposure for sources except indoor air in schools, EPA calculated the 
school indoor air PCB concentration that would result in a total exposure equal to the 
reference dose. These calculated indoor air concentrations are the air concentration values 
provided in the table below.

EPA recommends that the concentrations of PCBs in indoor air be kept as low as is 
reasonably achievable and that total PCB exposure be kept below the reference dose level. 
The concentration values provided in the table below are based upon average situations. 
Spending less time in schools would decrease school exposure and cause the values to be 
higher. Spending more time in schools would have the opposite effect and would decrease 
the values. PCB concentrations in outdoor soils, indoor dusts, or indoor surfaces greater than 
those in background, non-school environments would suggest that exposure sources other 
than air in schools increase total exposure and, therefore, would decrease these air 
concentration values.

Polychlorinated Biphenyls (PCBs)

Page 1 of 2Public Health Levels for PCBs in Indoor School Air | Polychlorinated Biphenyls (PCBs)| ...

3/2/2012http://www.epa.gov/pcbsincaulk/maxconcentrations.htm
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Building owners and school administrators wishing to make similar calculations based on their 
own specific circumstances should contact their regional PCB coordinator.

Assuming a background scenario of no significant PCB contamination in building materials 
and average exposure from other sources, these concentrations should keep total exposure 
below the reference dose of 20 ng PCB/kg-day. 

Age 
1-<2 yr

Age 
2-<3 yr

Age 
3-<6 yr

Age 
6-<12 yr 
Elementary 
School

Age 
12-<15 yr 
Middle 
School

Age 
15-<19 yr 
High 
School

Age 
19+ yr 
Adult

70 70 100 300 450 600 450

Public Health Levels of PCBs in School Indoor Air (ng/m3) 

http://www.epa.gov/pcbsincaulk/maxconcentrations.htm
Last updated on Friday, September 25, 2009

Page 2 of 2Public Health Levels for PCBs in Indoor School Air | Polychlorinated Biphenyls (PCBs)| ...

3/2/2012http://www.epa.gov/pcbsincaulk/maxconcentrations.htm
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PCBs in Building Materials—Questions & Answers 
July 28, 2015 

 
Introduction  
 
Based on the information available, the EPA believes that there was potentially widespread use 
of PCB-containing building materials in schools and other buildings built or renovated between 
about 1950 and 1979. This is an important issue because PCBs have been identified as probable 
human carcinogens and may cause a variety of non-cancer health effects.1 Although the 
presence of PCBs in schools and other buildings may be a concern, the presence of PCBs alone 
is not necessarily a cause for immediate alarm. If PCBs are present or suspected of being 
present, EPA recommends the actions outlined in this document be taken by school 
administrators, building owners and building managers to reduce PCB exposures.  
 
The specific questions and answers (Q&As) provided in this document are meant to help 
school administrators, building owners, managers and occupants better understand the types 
of building materials that may contain PCBs, the potential for building occupant exposure to 
PCBs, and how exposure to PCBs can be assessed and reduced. Information presented in 
this document is broadly applicable and serves as practical guidance meant to reduce 
potential exposure of building occupants to PCBs within a reasonable time frame and under 
exposure conditions expected in schools and other buildings.  
 
School administrators, building owners and managers can take practical actions to reduce 
potential PCB exposures in buildings built or renovated between about 1950 and 1979. 
These include best management practices (BMPs) such as removing all PCB-containing 
fluorescent light ballasts (FLBs) from schools and other buildings since they can be a 
significant source of PCBs, improving ventilation, keeping surfaces clean to reduce dust that 
may contain PCBs, and improving building occupant hygiene (see Q&A #16). Due to 
building-specific factors, these practical actions may not always adequately reduce PCB 
exposure (see Q&A #25). Additional or more frequent cleaning, or other actions to identify 
and address PCB sources, may be warranted to reduce total PCB exposures. In such cases, 
the EPA recommends that school officials, building owners and managers consult with their 
EPA Regional PCB Coordinator and make decisions about appropriate action after thoughtful 
consideration of all available information and all legal requirements. After implementing 
BMPs or taking other actions in schools to address sources of PCBs, school administrators 
may want to consider conducting indoor air testing and comparing test results to the 
Exposure Levels for Evaluating PCBs in Indoor School Air (See Q&A #25 & 26) to assess 
PCB levels in indoor air. Only air testing can determine if PCBs are present in indoor air after 
BMPs and other actions have been implemented. 
 

                                                           
1 http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/effects.htm 
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2 
 

The Exposure Levels for Evaluating PCBs in Indoor School Air provided in this Q&A 
document are based on potential exposure of school occupants over the course of a typical 
school year and are meant to keep total daily PCB exposure below the EPA life-time 
reference dose level for PCBs. These levels for indoor school air are not meant to be 
interpreted or applied as “bright line” or “not-to-exceed” criteria. Rather, measurements above 
these levels are intended to suggest the need for the further investigation of PCB sources in 
the school building and other actions to reduce exposure. If indoor air PCB concentrations 
persist above these levels in school buildings, school administrators should work in 
consultation with their EPA Regional PCB Coordinator to develop a plan to minimize 
exposures, including, as appropriate, plans to remove PCB-containing building materials. 
Note the Exposure Levels for Evaluating PCBs in Indoor School Air discussed in Section IV 
of this document were developed specifically for schools and cannot be directly applied to 
other buildings without adjustment of the underlying exposure assumptions (see Q&A #27, 
28, 30 and 31). 
 
This document is intended to be used as an informal reference and is not intended to be a 
summary of applicable PCB requirements. This document does not replace nor supplant the 
requirements of the Toxic Substances Control Act (TSCA) PCB regulations. Please refer to 
the regulations at 40 CFR part 761 for specific regulatory and legal requirements. You can 
also contact the appropriate EPA Regional PCB Coordinator if you have more questions 
concerning PCBs in building materials. 
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I. Potential Sources of PCB Exposure in Schools and Other Buildings 
 
A. Overview  
 
1. What are potential sources of PCBs in schools and other buildings? 
 
Potential sources of PCBs in schools and other buildings built or renovated between about 1950 
and 1979 include caulking used around windows, door frames, building joints, masonry columns 
and other masonry building materials. PCB-containing caulk may be present inside and on the 
exterior of the building as well as in surrounding surfaces. PCBs have been used in paints, 
mastics and other adhesives, fireproofing materials, and in the manufacture of some ceiling tiles 
and acoustic boards, among other products. PCBs may also be present in high intensity 
discharge (HID) lamp ballast capacitors and the capacitors of fluorescent light ballasts (FLBs) 
manufactured before 1979. The capacitors within the light ballasts in HID and fluorescent lighting 
fixtures serve to limit the amount of electrical current going to the lamp (e.g., tube or bulb). PCBs 
can emit into the air during normal use of these fixtures and if the ballast fails or ruptures. 
Building materials where PCBs were intentionally added during manufacture or application 
(called manufactured sources or also primary sources, such as the examples above) can lead to 
PCBs in indoor air. PCBs in the indoor air can then adsorb onto other surfaces and dust, which 
become secondary sources of PCBs (sources of PCBs where PCBs were not intentionally added 
to the material). These secondary sources may, in some cases, contribute to PCB concentrations 
in indoor air even after the manufactured sources are removed. PCBs from manufactured 
sources such as caulk may also contaminate adjoining materials, such as masonry or wood, 
through direct contact and create secondary sources. 
 
2 .  How are building occupants exposed to PCBs in schools or other buildings? 
 
PCB exposure to building occupants may occur through inhalation of PCBs that have off-gassed 
into the air from both manufactured sources and secondary sources. Building occupants may also 
be exposed to PCBs through the ingestion of PCB-containing dust and residues present on 
building surfaces transferred from hand to mouth. Building occupants may also experience direct 
dermal exposure to PCBs. 
 
3. What are additional sources of PCB exposure to the general population? 
 
Dietary intake and inhalation are the greatest sources of exposures to PCBs in the general 
population, although PCB concentrations in food have decreased. Together, these sources of 
PCBs generally result in background exposures that are significantly below the “reference 
dose” – or the amount of PCB exposure that EPA does not believe will cause harm (see Q&A 
#25 and #27). Indoor and outdoor air typically contain small amounts of PCBs. Most of the 
dietary intake comes from consumption of fish/seafood, meat, and dairy products. Some 
population groups or individuals with high fish/seafood consumption may experience higher 
dietary intake of PCBs than the general public.  
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B. Manufactured Sources of PCBs in School and Other Buildings 
 
PCBs in Fluorescent Light Ballasts (FLBs)  
 
4. Why are PCB-containing FLBs a concern? 
 
PCBs are contained within the FLB capacitors and in the FLB interior potting material of old 
magnetic T12 lighting fixtures (see Q&A #5). The capacitor regulates the amount of electricity 
coming into the lighting fixture and the potting material serves to insulate the FLB and reduce 
the “humming” noise. Because all PCB-containing FLBs currently in use have exceeded their 
designed life span, it makes them susceptible to leaking or rupturing at any time which may 
lead to increased exposures to building occupants. Residues from these sources are difficult 
and costly to clean up. Additionally, intact PCB-containing FLBs may emit small amounts of 
PCBs into the air during normal use of the lighting fixture. For these reasons, EPA 
recommends all PCB-containing FLBs be removed from lighting fixtures. Note that EPA has 
limited data suggesting older HID ballast capacitors may be a source of PCB exposure. EPA 
recommends that school administrators and building owners consider removing and 
replacing HID ballasts that contain PCBs.  
 
5. How do I know if my building has PCB-containing FLBs? 

Any building built or renovated before 1979 (most uses of PCBs were banned in 1979) is likely to 
have PCB-containing FLBs if it has not undergone a complete lighting retrofit after 1979 (i.e., all 
light fixtures in the building are replaced with those manufactured after 1979). In some cases, 
PCB-containing FLBs that were manufactured before 1979 were stored and later used in some 
fluorescent light fixtures installed or repaired after 1979. Thus, some schools and other buildings 
built after 1979 that have not undergone a complete lighting retrofit could have PCB-containing 
FLBs. To determine whether your building has PCB-containing FLBs, conduct a visual inspection 
of the FLBs in a representative number (see 
http://www.epa.gov/wastes/hazard/tsd/pcbs/pubs/ballasts.htm#05) of light fixtures (not just the 
tubes). Examining any available date of manufacture information is recommended.  

The following criteria are provided to help identify FLBs that may contain PCBs: 

 FLBs manufactured before July 1, 1979 may contain PCBs.  
 FLBs manufactured between July 1, 1978 and July 1, 1998 that do not contain PCBs must be 

labeled “No PCBs” by the manufacturer.  
 If an FLB is not labeled “No PCBs”, it is best to assume it contains PCBs unless it is  known to 

be manufactured after 1979.  
 FLBs manufactured after 1998 are not required to be labeled but should not contain PCBs.  
 
Note that PCBs are contained within magnetic T12 FLB capacitors and in the FLB interior 
potting material. Only the T12 magnetic FLBs (not T8 or T5 FLBs) may contain PCBs. The “T” 
designates the lamp that goes with the FLB as a “tubular” shape. The number after the “T” 
represents the lamp diameter in eighths of an inch.  
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6. What should I do if my building has PCB-containing FLBs? 

EPA recommends removing all PCB-containing FLBs from schools and other buildings because 
these FLBs have exceeded their designed life span and are susceptible to leaking or rupturing in 
the future. Leaking PCB-containing FLBs left in place are a violation of the PCB regulations and 
must be removed. If there is staining or residues on light fixtures and/or on building surfaces that 
are attributable to prior PCB releases from the FLBs, the fixtures and surfaces must be cleaned 
or disposed of in accordance with 40 CFR part 761, subpart D. Consult with your EPA Regional 
PCB Coordinator to ensure that all relevant clean-up procedures are followed; see 
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/coordin.htm. Replacing old lighting systems 
with new, energy efficient systems will eliminate this potential source of PCBs. For more 
information on PCBs in FLBs, see http://www.epa.gov/wastes/hazard/tsd/pcbs/pubs/ballasts.htm. 
(see also Q&A #17). 
 
PCBs in Caulk  

 
7. What is known about the use of PCBs in caulk? 
 
PCBs were widely used in caulking and elastic sealant materials, particularly between about 
the 1950s through the 1970s. These materials were primarily used in or around windows, door 
frames, stairways, building joints, masonry columns, and other masonry building materials. 
PCBs were used in these building materials because of their properties as a plasticizer. PCBs 
have been detected in caulk in buildings, including schools, with concentrations ranging from 
below 50 parts per million (ppm) to greater than 440,000 ppm.  
 
8. Why is caulk a potential source of PCB exposure? 
 
If caulk contains PCBs, the PCBs may be released into the air through off-gassing. This may 
occur when the caulk is intact and undisturbed or if it is deteriorating. PCBs in the air originating 
from caulk can then be absorbed into other building materials, creating secondary sources which 
can then re-emit PCBs into the air (see Q&A # 13). PCBs in manufactured materials such as 
caulk may also move directly into adjoining materials, particularly porous materials such as 
wood, concrete, and other types of masonry. PCBs from exterior caulks may also leach into 
surrounding building materials and soil from precipitation and deterioration of the caulk, and from 
disturbances during renovations or construction.  
 
9. How many schools and other buildings built or renovated between about 1950 and 1979 
contain PCB-containing caulk? 
 
EPA does not have much information on the prevalence of PCB-containing caulk in schools and 
other buildings. Based on the limited number of test samples gathered from different parts of the 
country, EPA believes that there was potentially widespread use of PCB-containing caulk in 
schools and other buildings built or renovated between about 1950 and 1979.  
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10. Is PCB-containing caulk present in housing structures? 
 
In some instances, EPA found PCBs in large scale apartment complex buildings. However, the 
use of PCBs in residential building materials is not well documented. 
 
PCBs in Paint and Coatings 
 
11. Are PCBs present in paint used in schools and other buildings built or renovated 
between about 1950 and 1979? 
 
PCBs may have been intentionally added to some specialty paints and coatings to improve their 
performance for use primarily in industrial and/or military applications (e.g., paints manufactured 
to endure thermal stress, vibration or corrosivity) but such specialty paints or coatings could 
have been used in some schools and other buildings built or renovated between about 1950 
and 1979. PCBs intentionally added to specialty paints and coatings may occur in high 
concentrations. Although specialty paints or coatings were not typically used for interior or 
exterior decorative architectural uses, PCBs have been found in paint on walls in some schools 
and other buildings, so all interior and exterior decorative uses of PCB-containing paint cannot 
always be ruled out. PCBs in manufactured materials such as specialty paint may move 
directly into adjoining materials, particularly porous materials such as wood, concrete, and 
other types of masonry. PCBs, if present in exterior paints, may also leach into surrounding 
building materials and soil from precipitation and deterioration of the paint, and from 
disturbances during renovations or construction.  
 
Other Potential Manufactured Sources  
 
12. What are other manufactured sources of PCBs in building materials? 
 
Besides caulk, paint and FLBs, other building materials or components may have been 
manufactured with PCBs. For example, window glazing, ceiling tiles, spray-on fireproofing, and 
floor finish containing PCBs have been found in some schools and other buildings. These other 
potential sources of PCBs and the extent of their use in schools and other buildings are not well 
characterized.  
 
C. Secondary Sources of PCBs 
 
13. What are examples of secondary sources of PCBs? 
 
Secondary sources of PCBs are created when PCBs in manufactured sources move 
into other materials in schools and other buildings. Examples of secondary sources of 
PCBs include dust, paint, laminates, wood products, masonry, furniture foam, ceiling 
tiles, floor tiles, and carpet. There are two primary mechanisms for the movement of 
PCBs in schools and other buildings. First, PCBs are emitted from manufactured 
materials into the air inside schools and other buildings. PCBs in the air are then 
absorbed into other building materials, components, furnishings and dust. Second, 
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PCBs in manufactured materials such as caulk may move directly into adjoining 
materials, particularly porous materials such as wood, concrete, and other types of 
masonry. In schools with manufactured PCB sources, many different kinds of building 
materials have been found to have measurable levels of PCBs and are potential 
secondary PCB sources.  
  
14. What do we know about PCB concentrations on interior building surfaces for 
schools and other buildings constructed or renovated using PCB-containing 
building materials? 
 
Interior building surfaces (through residues and dust) are a potential source of non-dietary 
ingestion, dermal and inhalation exposure to PCBs. Available data indicate that when present, 
PCB concentrations on interior building surfaces can be variable from building to building and 
from room to room within the same building. Indoor dust is composed of multiple types of 
materials, potentially including deteriorating building materials, outside soils tracked into schools 
and buildings, and various kinds of organic matter. Measured values of PCBs in dust have 
ranged from less than 1 to 6,800 micrograms (one microgram is equal to one millionth of a gram) 
of PCBs per gram of dust. EPA recommends that interior building surface concentrations of 
PCBs be minimized through appropriate and frequent cleaning (see Q&A #16).  
 
15. What do we know about PCB concentrations in the soils surrounding schools and 
other buildings constructed or renovated using PCB-containing building materials? 
 
The soils surrounding schools and other buildings can be contaminated with PCBs 
originating from PCB-containing building materials, particularly from exterior caulks and 
sealants. In general, although not in all cases, measurements have indicated that higher 
concentrations of PCB-contaminated soils are found closest to the schools and other 
buildings.  
 
II. Actions to Reduce PCB Exposure in Schools and Other Buildings  
 
A. Best Management Practices (BMPs) 
 
16. What are the BMPs to reduce PCB exposures in schools and other buildings? 
 
Regardless of whether PCBs are known to be present, EPA recommends that all schools and 
other buildings built or renovated between about 1950 and 1979 implement the following practical 
actions to minimize potential building occupant exposure to PCBs: 

 Remove all PCB-containing fluorescent light ballasts (FLBs). EPA recommends that 
non-leaking PCB FLBs be removed and retrofitted as part of lighting upgrades or as a 
stand-alone project. Leaking PCB FLBs must be removed as required under 40 CFR part 
761, subpart D. The EPA recommends that an experienced contractor or properly trained 
facilities maintenance staff perform the removal, cleanup, and disposal of PCB-containing 
FLBs, light fixtures, and building surfaces. Consult with your EPA Regional PCB 
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Coordinator to ensure that all relevant cleanup procedures are followed; see 
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/coordin.htm. The EPA’s 
recommended procedures for the proper removal and disposal of PCB FLBs are listed at: 
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/ballasts.htm. 
 

 Conduct the following best management practices listed below on a frequent 
ongoing basis to minimize potential exposures to PCBs: 
 Ensure that ventilation systems are operating properly and are regularly inspected and 

maintained according to system manufacturer instructions and guidelines or 
ANSI/ASHRAE/ACCA Standard 180-2012—Standard Practice for Inspection and 
Maintenance of Commercial Building HVAC Systems. If system cleaning is needed, 
follow ANSI/ACCA Standard 6 – Restoring the Cleanliness of HVAC Systems (2007).  

 Clean inside schools and other buildings frequently to reduce dust and residue.  
 Use a wet or damp cloth or mop to clean surfaces. 
 Use vacuums with high efficiency particulate air (HEPA) filters. 
 Do not sweep with dry brooms or use dry cloths for dusting. 
 Wash hands with soap and water, particularly before eating. 
 Wash children’s toys.  

 
For EPA’s general school cleaning recommendations visit: 
http://www.epa.gov/iaq/schools/clean_maintenance.html 

 
Due to building-specific factors, these BMPs may not always adequately reduce PCB exposure. 
In some cases, additional and more frequent cleaning or other actions to identify and address 
PCB sources may be warranted. 
 
B. PCB Source Removal and Repair 
 
17. What recommendations does EPA provide to school administrators or building 
owners on the proper removal and disposal of PCB fluorescent light ballasts (FLBs)? 
 
EPA recommends that an experienced contractor or properly trained facilities maintenance staff 
perform the removal, cleanup and disposal of PCB-containing FLBs. Leaking PCB FLBs must be 
properly disposed of pursuant to the PCB regulations at 40 CFR part 761. Staining or residues 
on light fixtures and/or on building surfaces that are attributable to prior PCB releases from the 
FLBs must be cleaned (40 CFR section 761.61 or 761.79) or the contaminated building 
materials disposed of in accordance with 40 CFR part 761, subpart D. Consult with your EPA 
Regional PCB Coordinator to ensure that all relevant cleanup procedures are followed; see 
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/coordin.htm. EPA’s recommended 
procedures for the proper removal of PCB FLBs are listed at: 
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/ballasts.htm. 
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18. Should PCB-containing building materials be removed during building repair and 
renovation activities? 
 
Yes, EPA recommends that PCB-containing caulk and other PCB-containing building materials 
be removed during planned renovations and repairs (when replacing windows, doors, roofs, 
ventilation, etc.). Prior to removal, EPA recommends PCB testing for caulk and other building 
materials that are going to be removed to determine what protections are needed during removal 
and to determine proper disposal requirements. Where testing confirms the presence of PCBs at 
regulated levels in building materials, they must be disposed of in accordance with the PCB 
regulations at 40 CFR part 761, subpart D. In lieu of testing, caulk and other potentially PCB-
containing building materials that are part of building repair and renovation activities may be 
assumed to contain PCBs at regulated levels and disposed of in accordance with 40 CFR part 
761, subpart D.  
 
19. What special procedures are needed when doing repairs or renovations that 
may disturb PCB-containing building material? 
 
To ensure that PCB-containing building material does not contaminate surrounding surfaces 
when it is removed and disposed of, repairs that disturb PCB-containing building material, such 
as window removal and replacement, should be conducted by trained workers who use safe work 
practices to minimize dust and contain contaminated waste. EPA has developed guidance for 
minimizing exposures when conducting repairs and renovation activities, including cleaning the 
work area once the work is completed; see 
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/caulk/caulkcontractors.htm. 
 

Actions contractors should take include: 
 

• Ensure workers are properly trained and are using gloves, eye goggles, skin protection 
and approved particulate breathing masks. 

• In dusty work areas, have showers available and separate changing areas so that dust 
on clothing is not brought home. 

• If working with solvents, provide respirators. 
• Use heavy plastic sheeting to cover floors and other fixed surfaces like large appliances 

in the work area. 
• Close and seal vents in the work area and turn off forced-air heating and air-

conditioning systems. 
• Regularly clean the work area using a HEPA vacuum and wet mopping. 
• Properly dispose of personal protective equipment and cleaning material. 
 

Building occupants should be notified of the PCB repair and renovation activities and be 
completely isolated from the parts of the building undergoing PCB repair and renovation activities 
to prevent exposure to PCBs. Additional steps, including physically isolating the work space with 
physical barriers and negatively pressurizing work areas may be necessary (see 
http://www.epa.gov/iaq/schooldesign/renovation.html). If complete isolation of the work space 
cannot be assured, school administrators and building owners should temporarily remove 
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occupants from the area of the building while the work is underway. 
 
For additional guidance on protecting occupants during renovations or other construction 
activities, see ANSI/SMACNA 008-2008: IAQ Guidelines for Occupied Buildings Under 
Construction. The guidelines are available from the Sheet Metal and Air Conditioning Contractors 
National Association, Inc. (SMACNA) at www.smacna.org.  
 
20. Can PCB-containing building materials be encapsulated to prevent the release of 
PCBs? 
 
EPA has looked at the effectiveness of encapsulation (or sealing) techniques to prevent the 
release of PCBs. Based on laboratory research by EPA’s Office of Research and Development, 
encapsulation was found to be most effective for interior surfaces that contain low levels of PCBs 
(i.e., up to several hundred parts per million). Encapsulation was not found to be effective for 
more than a short period of time in reducing air emissions from sources that have a high PCB 
content. Depending on the PCB reduction goal, the performance of the encapsulant and the 
conditions of the building, the upper limit of the PCB concentration for successful encapsulation 
may vary. Therefore, post-encapsulation monitoring may be an essential part of the 
encapsulation process. Building owners should consult EPA’s research on this issue for more 
specifics (see http://nepis.epa.gov/Adobe/PDF/P100FA5L.pdf).  
 
Encapsulation may be useful for the reduction of air emissions from secondary sources such as 
contaminated building materials under and around PCB-containing caulk or paint that has been 
removed. Because each site will present unique circumstances, please consult your EPA 
Regional PCB Coordinator regarding the application of encapsulation measures on a case-by-
case basis. Additional details about EPA’s research findings may be found at: 
http://www.epa.gov/pcbsincaulk/caulkresearch.htm 

 
III. Assessment of PCBs in Schools and Other Buildings 
 
A. Air Testing for PCBs 
 
21. What should a school administrator do if there are concerns about possible exposure to 
PCBs in school indoor air?    
 
As noted in Q&A #16, EPA recommends that all schools and other buildings built or renovated 
between about 1950 and 1979 implement Best Management Practices (BMPs) to minimize 
potential building occupant exposure to PCBs. After implementing BMPs, school administrators 
should consult with their EPA Regional PCB Coordinator to assess if there still may be the 
potential for PCB releases in their school and whether to consider testing indoor air for PCBs. If 
air testing is conducted, the test results should be evaluated using the Exposure Levels for 
Evaluating PCBs in Indoor School Air (see Q&A #25 & 26). 
 
Each school is unique, which means that many factors should be considered when deciding 
whether and how to test the indoor air at a school. This decision should be made in consultation 
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with the EPA Regional PCB Coordinator and the decision makers should thoughtfully consider all 
available information, such as: school-specific conditions (e.g., building age, types of materials 
used in construction, layout, maintenance or renovation history), BMPs already implemented to 
address PCB sources (see Q&A #16), and available technical resources, costs, and public 
concerns.  

While there are accepted analytical methods to measure PCBs in indoor air samples, there is no 
broadly accepted sampling protocol for testing PCBs in indoor air. Accordingly, EPA is unable to 
provide a generic recommendation on indoor air testing due to the many different school-specific 
situations encountered in designing a sampling plan. Development of an air testing plan should 
endeavor to be as representative as circumstances in the school allow and factor in school-
specific conditions, which EPA believes school administrators are best positioned to identify in 
consultation with their EPA Regional PCB Coordinator. Only air testing can determine if PCBs 
are present in indoor air after BMPs and other actions have been implemented. 

If school administrators decide to test school indoor air and find that PCB levels exceed the 
Exposure Levels for Evaluating PCBs in Indoor School Air (see Q&A #25), they should consult 
with their EPA Regional PCB Coordinator on appropriate next steps, such as the implementation 
of BMPs and whether manufactured sources (e.g., FLBs, caulk, paint) or secondary sources 
(e.g., paint, ceiling tiles) of PCBs should be investigated. 

Furthermore, if PCB indoor air level exceedances persist, school administrators should work 
with their EPA Regional PCB Coordinators to develop a plan to minimize exposures (e.g., 
continue following the best management practices as indicated in Q&A #16, such as further 
cleaning of affected areas and optimizing ventilation) and investigate additional potential sources 
of PCB-containing building materials or expand air testing to identify the extent of the areas with 
air level exceedances. 

See also Q&A #25 for additional information on the Exposure Levels for Evaluating PCBs in 
Indoor School Air.  

22. Are there air sampling methods for determining the presence of PCBs in indoor air 
of schools and other buildings?  
 
For determining the presence of PCBs in indoor air of schools and other buildings, EPA has 
two approved air sampling methods: Compendium of Methods for the Determination of Toxic 
Organic Compounds in Ambient Air – Compendium Method TO-4A (high air volume) and 
Compendium Method TO-10A (low air volume). These two methods can be found respectively 
at: 
 
http://www.epa.gov/ttnamti1/files/ambient/airtox/to-4ar2r.pdf and 
http://www.epa.gov/ttnamti1/files/ambient/airtox/to-10ar.pdf 
 
There are a number of factors to be considered when developing a building-specific sampling 
plan for testing the air. These include but are not limited to:  
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 Potential seasonal variations in the air concentrations due to changes in ventilation 
and temperature (e.g., windows may be open in the summer and closed in the 
winter); 

 Whether the intent is to study worst-case or normal operating conditions within the 
building; 

 The number of samples to be collected and their locations; and 
 Whether the samples will be analyzed for individual types of PCBs: aroclors, 

homologues or congeners. Congeners are individual PCB chemicals; aroclors are 
specific mixtures of PCB congeners and homologues are a way of grouping PCB 
congeners by the number of chlorine atoms they have. 

 To ensure that PCBs are accurately quantified, the type of PCB must be measured 
against the same type of PCB (Aroclors must be measured against a standard for that 
Aroclor, and an individual PCB congener must be measured against a standard for 
that congener). 

For more information see: 
http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/caulk/caulktesting.htm 

B. Interior Building Surfaces Testing for PCBs 
 
23. How do I determine PCB levels on interior building surfaces? 
 
There is currently no EPA method that is specific to sampling for PCBs in dust and residues on 
interior building surfaces. The most common approach for measuring PCBs on building interior 
surfaces is to sample a 100 cm2 area by wiping with a solvent-wetted gauze material and 
analyze the gauze for PCBs. The surface wipe approach is specified for certain situations in the 
PCB spill clean-up regulations. Surface wipes collect PCBs bound to dust particles on surfaces 
and may also collect PCBs adhering to the material surface (residues). Hexane is the solvent 
specified in the PCB spill clean-up regulations (40 CFR section 761.123). In addition to 
collecting dust, hexane on the wipes is likely to extract PCBs adhering to materials. ASTM 
Method D6661-01 (2006) Standard Practice for Field Collection of Organic Compounds from 
Surfaces Using Wipe Sampling is also an available method for sampling surfaces for organics.  
 
Bulk dust collection using a vacuum equipped with a filter is another approach for sampling 
indoor surfaces. A key challenge for bulk dust measurements is that surfaces often do not 
contain enough dust for accurate weighing or achieving adequate PCB analytical limits of 
detection. 
 
C. Testing Building Materials for PCBs 
 
24. How do I determine PCB levels in non-liquid building materials? 
 
There are several laboratory methods for determining the presence of PCBs in non-liquid 
building materials such as caulk and paint. The laboratory should follow the recommended 
approach referenced in EPA’s PCB regulations at 40 CFR part 761, such as method 
3500B/3540C from EPA’s SW-846, Test Methods for Evaluating Solid Waste for chemical 
extraction of PCBs and Method 8082 from SW-846 for chemical analysis. An alternative method 
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to those specified methods may be validated under 40 CFR part 761 subpart Q. To ensure that 
PCBs are accurately quantified, Aroclors must be measured against a standard for that specific 
Aroclor and an individual PCB congener must be measured against a standard for that specific 
congener. 
 
IV. Exposure Levels for Evaluating PCBs in Indoor School Air 
 
25. What are the Exposure Levels for Evaluating PCBs in Indoor School Air? 

EPA calculated the Exposure Levels for Evaluating PCBs in Indoor School Air so that if children 
and adults breathed PCBs at or below those levels for the hours per day and days per year in 
which school is in session, those PCB exposures would not lead to risks of suffering adverse 
health effects. These calculations are based on the oral reference dose (RfD) of 20 ng PCB/kg 
body weight per day and are adjusted to reflect a typical school year (See Q&A #30). The 
Exposure Levels for Evaluating PCBs in Indoor School Air are based upon EPA’s understanding 
of average exposure to PCBs from all other major pathways. These air levels were developed for 
all ages of children from toddlers in day-care to adolescents in high school, as well as for adult 
school employees. For background information on the potential health effects of PCB exposure, 
see http://www.epa.gov/epawaste/hazard/tsd/pcbs/pubs/effects.htm. These exposure levels 
should not be interpreted nor applied as “bright line” or “not-to-exceed” criteria, and may be used 
to guide thoughtful evaluation of indoor air quality in schools. Isolated or infrequent indoor air 
PCB measurements that exceed the exposure levels would not signal unsafe exposure to PCBs. 

EPA advises that total exposure to PCBs from all sources be kept below the oral reference dose 
(RfD) of 20 ng PCB/kg body weight per day. This RfD is an estimate of a daily, lifelong, oral 
exposure to the human population (including sensitive subgroups) that is likely to be without an 
appreciable risk of harmful effects during a lifetime. The Exposure Levels for Evaluating PCBs in 
Indoor School Air maintain total PCB exposure below the RfD, considering other major pathways 
of PCB exposure. The level of PCBs that adults and children might be exposed to through 
pathways other than school indoor air was set equal to what is estimated to be average 
background PCB exposure for those pathways. Therefore, the values in the following table are 
only applicable to a school when one assumes that exposure to PCBs through pathways other 
than school indoor air are equal to average PCB background levels. School-specific exposure 
levels can be calculated if specific PCB data are available for one or more of the exposure 
pathways other than school indoor air. As shown in the table, for a typical school day, the 
Exposure Levels for Evaluating PCBs in Indoor School Air range from a low of 100 ng/m3 for 
toddlers age 1 to <2 years and children 2 to <3 years, to a high of 600 ng/ m3 for high school 
students, age 15 to <19 years. Values for each age group are provided in the table below. 
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Exposure Levels for Evaluating PCBs in Indoor School Air (ng/m3)*  
 
Assuming that PCB exposures through pathways other than school indoor air are equal to average 
background PCB exposures for those pathways, these indoor school-air concentrations should keep total 
PCB exposure below the oral reference dose of 20 ng PCB/kg-day. 

Age 
 

1 to <2 yr 

Age 
 

2 to <3 yr 

Age 
 

3 to <6 yr 

Age 
 

6 to <12 yr 

Elementary 

School 

Age 
 

12 to <15 yr 

Middle 

School 

Age 
 

15 to <19 yr 

High School 

Age 
 

19+ yr 
 

Adult 

100 100 200 300 500 600 500 

* Note: These exposure levels were derived to serve as health protective values intended for evaluation purposes. 
These levels should not be interpreted nor applied as “bright line” or “not-to-exceed” criteria. For further 
explanation, see Q&A #26 & #27. Exposure levels have been revised to reflect more recent data on dietary 
exposure and have been rounded to the nearest hundred ng/m3. 
 
26. How should the “Exposure Levels for Evaluating PCBs in Indoor School Air” be 
used? 
 
After the implementation of the recommended BMPs or conducting other actions to reduce 
exposure, these exposure levels may be used to guide thoughtful evaluation of indoor air 
quality in schools. These exposure levels should not be interpreted nor applied as “bright line” 
or “not-to-exceed” criteria. Isolated or infrequent indoor air PCB measurements that exceed the 
exposure levels would not necessarily signal unsafe exposure to PCBs. When measured 
indoor school air PCB concentrations are above these exposure levels, the EPA suggests that 
school building administrators take further steps to reduce PCB exposure such as reviewing, 
reevaluating and adjusting BMPs or taking other actions to identify and address PCB sources.  
 
Note, the earlier version of this document used the terminology “Recommended Public Health 
Levels for PCBs in Indoor School Air.” The EPA revised that terminology to “Exposure Levels 
for Evaluating PCBs in Indoor School Air” because the Agency believes the revised 
terminology better reflects the intended purpose of these levels. For more information about 
the exposure assumptions used to calculate the Exposure Levels for Evaluating PCBs in 
Indoor School Air and how they might affect potential risk, see Q&As #27-31. 
 
27. What pathways of exposure were considered when developing Exposure Levels for 
Evaluating PCBs in Indoor School Air? 
 
The exposure pathways considered when developing the exposure estimates underlying the 
derivation of the Exposure Levels for Evaluating PCBs in Indoor School Air included several 
that can occur away from school: inhalation (indoor and outdoor), indoor dust ingestion, 
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outdoor soil ingestion, indoor dust contact, and total dietary ingestion. EPA also considered 
several kinds of exposures that can occur at a school: school building inhalation (indoor and 
outdoor), indoor dust ingestion, outdoor soil ingestion, and indoor dust contact. Average PCB 
concentrations in these media were used in developing the exposure estimates for each of the 
pathways other than school indoor air. Additionally, the underlying exposure estimates did not 
include direct ingestion of, nor direct contact with, potentially contaminated building materials 
because these are expected to happen infrequently and exposure estimates were developed to 
represent average PCB exposures over the course of a school year. 
 
28. What are the limitations of EPA’s exposure estimates used to derive the Exposure 
Levels for Evaluating PCBs in Indoor School Air? 
 
The exposure estimates underlying the derivation of the exposure levels assume that 1) the PCB 
concentrations in environmental media (i.e., outdoor air, dust, soils) relevant to each exposure 
pathway are equal to the background concentrations of PCBs for those media and 2) children’s 
and adults’ contact rates for those media are what are expected to occur on average while in a 
school. Because PCB levels in environmental media are not well understood and may be 
variable depending upon school-specific conditions, the exposure levels should be used with 
consideration of the uncertainty in the underlying exposure estimates. School-specific exposure 
levels can be calculated if specific PCB data are available for one or more of the exposure 
pathways other than school indoor air. The Exposure Levels for Evaluating PCBs in Indoor School 
Air should not be used to estimate occupational exposure associated with non-school buildings or 
site clean-ups or for residential use. 
 
29. Why are the Exposure Levels for Evaluating PCBs in Indoor School Air different for 
different age groups? 
 
The Exposure Levels for Evaluating PCBs in Indoor School Air are estimated using different 
exposure assumptions and factors for different age groups. Children at different age levels and 
adults have different rates for the amount of air they breathe, foods they eat, and amount of 
dust and soil they contact and ingest. Some of these factors differ because of behavioral 
differences between age groups. For example, children have higher soil and dust ingestion 
rates than adults. Others factors differ because of physiological differences between children 
and adults. For example, the average body weight is lower for younger children than for older 
children and adults. Because the exposure levels are divided by body weight, younger children 
have higher dietary and inhalation exposures per unit body weight than older children and 
adults. 
 
30. For exposure estimates, what assumptions is EPA making about the amount of time 
children spend in school? 
 
EPA estimated exposure to PCBs in schools using established values for the number of days 
per year and the number of hours per day children and adults spend at school. Depending upon 
age, these values were 180 to 185 days per year, and 6.5 to 8 hours per day at school. 
However, exposure assessments can also be made with other values that reflect activities 
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specific for a given school or other type of building. Note, since the number of days per year for 
non-school buildings may be higher (e.g., 220 – 250 days per year), the Exposure Levels for 
Evaluating PCBs in Indoor School Air presented in Q&A # 25 cannot be directly applied to non-
school buildings. 
 
31. Are the Exposure Levels for Evaluating PCBs in Indoor School Air applicable to other 
types of buildings? 
 
The Exposure Levels for Evaluating PCBs in Indoor School Air were developed specifically for 
schools and cannot be directly applied to other buildings without adjustment of the underlying 
exposure assumptions. For example, the assumptions were based on 180 to 185 days per year, 
and 6.5 to 8 hours per day spent in the school which are likely not applicable to an office or 
residential setting.  
 
V. Research Studies 
 
32. What research has EPA conducted? 
 
EPA’s research on PCBs in schools was designed to identify and evaluate potential sources of 
PCBs in order to better understand exposures to children, teachers, other school workers and 
other building occupants and to improve risk management decisions. EPA has investigated 
PCB-containing caulk and paint, as well as other potential sources of PCBs in schools. The 
results of this research could also be applied to buildings other than schools. Specifically, EPA’s 
Office of Research and Development research results have: 
 

• characterized potential sources of PCBs in schools (e.g., caulk, coatings, FLBs); 
• showed that both intact (non-leaking) and leaking FLBs can emit PCBs into indoor 

air;  
• characterized potential secondary sources of PCBs in school buildings; 
• investigated the relationship of manufactured (primary) sources to PCB 

concentrations in air, dust, and soil; 
• used models to estimate PCB exposures and exposure pathways in school buildings; 

and, 
• evaluated methods for encapsulation and on-site treatment to reduce exposures to 

PCBs in caulk and other sources. 
 
Read about the results of this research at http://www.epa.gov/pcbsincaulk/caulkresearch.htm 
 
VI. EPA’s Enforcement Approach for PCB-Containing Building Materials  
 
33. Does EPA intend to enforce the requirement that caulk ≥ 50 ppm and other PCB 
materials unauthorized for use be removed? 
 
EPA regulations implementing the Toxic Substances Control Act (TSCA) prohibit the use of 
PCBs in caulk and other building materials manufactured with PCBs at levels greater than or 
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equal to 50 ppm, including the continued use of such materials that are already in place. EPA 
regulations also generally prohibit the continued use of other materials that are contaminated 
with PCBs by such manufactured sources. Although EPA does have enforcement tools that it 
can use as appropriate where the PCB concentration in the caulk or other materials is above 
the regulatory limit, EPA is most interested in ensuring that school districts and other building 
owners undertake the recommended actions to limit exposures to PCBs (see Q&A #16). EPA 
believes that enforcement may not be the most effective tool to reduce health risks when school 
districts and other building owners follow these recommendations. Thus, such buildings will in 
most cases be a low priority for enforcement. Nonetheless, EPA will not hesitate to act in 
situations where there are significant risks to public health that are not being addressed. 
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INTRODUCTION 

The purpose of this information booklet is to provide assistance to school and public 

building officials and the general public in assessing potential health concerns 

associated with polychlorinated biphenyl (PCB) compounds in building materials used in 

Massachusetts and elsewhere.  Recently, the U.S. Environmental Protection Agency 

(EPA) provided broad guidance relative to the presence of PCBs in building materials, 

notably PCBs in caulking materials.  The most common building materials that may 

contain PCBs in facilities constructed or significantly renovated during the 1950s 

through the 1970s are fluorescent light ballasts, caulking, and mastic used in tile/carpet 

as well as other adhesives and paints.  

This information booklet, developed by the Massachusetts Department of Public 

Health’s Bureau of Environmental Health (MDPH/BEH), is designed to supplement 

guidance offered by EPA relative to potential health impacts and environmental testing.  

It also addresses managing building materials, such as light ballasts and caulking, 

containing PCBs that are likely to be present in many schools and public buildings 

across the Commonwealth.  This is because the Northeastern part of the country, and 

notably Massachusetts, has a higher proportion of schools and public buildings built 

during the 1950s through 1970s than many other parts of the U.S. according to a 2002 

U.S. General Accounting Office report.  The Massachusetts School Building Authority 

noted in a 2006 report that 53 percent of over 1,800 Massachusetts school buildings 

surveyed were built during the 1950s through 1970s.  This information booklet contains 

important questions and answers relative to PCBs in the indoor environment and is 

based on the available scientific literature and MDPH/BEH’s experience evaluating the 

indoor environment of schools and public buildings for a range of variables, including for 

PCBs as well as environmental data reviewed from a variety of sources. 

1. What are PCBs? 

Polychlorinated biphenyl (PCB) compounds are stable organic chemicals used in 

products from the 1930s through the late 1970s.  Their popularity and wide-spread use 

were related to several factors, including desirable features such as non-flammability 
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and electrical insulating properties.  Although the original use of PCBs was exclusive to 

closed system electrical applications for transformers and capacitors (e.g., fluorescent 

light ballasts), their use in other applications, such as using PCB oils to control road 

dust or caulking in buildings, began in the 1950s. 

2. When were PCBs banned from production? 

Pursuant to the Toxic Substance Control Act (TSCA) of 1976 (effective in 1979), 

manufacturing, processing, and distribution of PCBs was banned.  While the ban 

prevented production of PCB-containing products, it did not prohibit the use of products 

already manufactured that contained PCBs, such as building materials or electrical 

transformers. 

3. Are PCBs still found in building materials today? 

Yes.  Products made with PCBs prior to the ban may still be present today in older 

buildings.  In buildings constructed during the 1950s through 1970s, PCBs may be 

present in caulking, floor mastic, and in fluorescent light ballasts.  Available data 

reviewed by MDPH suggests that caulking manufactured in the 1950s through 1970s 

will likely contain some levels of PCBs.  Without testing it is unclear whether caulking in 

a given building may exceed EPA’s definition of PCB bulk product waste of 50 parts per 

million (ppm) or greater.  If it does, removal and disposal of the caulk is required in 

accordance with EPA’s TSCA regulations (40 CFR § 761). 

4. Are health concerns associated with PCB exposure opportunities? 

Although the epidemiological evidence is sometimes conflicting, most health agencies 

have concluded that PCBs may reasonably be anticipated to be a carcinogen, i.e., to 

cause cancer. 

PCBs can have a number of non-cancer effects, including those on the immune, 

reproductive, neurological and endocrine systems.  Exposure to high levels of PCB can 

have effects on the liver, which may result in damage to the liver.  Acne and rashes are 
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symptoms typical in those that are exposed to high PCB levels for a short period of time 

(e.g., in industry / occupational settings).   

5. If PCBs are present in caulking material, does that mean exposure and health 

impacts are likely? 

No.  MDPH/BEH’s review of available data suggests that if caulking is intact, no 

appreciable exposures to PCBs are likely and hence health effects would not be 

expected.  MDPH has conducted indoor tests and reviewed available data generated 

through the efforts of many others in forming this opinion.   

6. How can I tell if caulking or light ballasts in my building may contain PCBs? 

If the building was built sometime during the 1950s through 1970s, then it is likely that 

the caulking in the building and/or light ballasts may contain some level of PCBs.  Light 

ballasts manufactured after 1980 have the words “No PCBs” printed on them.  If the 

light ballast does not have this wording or was manufactured before 1980, it should be 

assumed that it contains PCBs. 

7. What are light ballasts? 

A light ballast is a piece of equipment that controls the starting and operating voltages of 

fluorescent lights.  A small capacitor within older ballasts contains about one ounce of 

PCB oil.  If light bulbs are not changed soon after they go out, the ballast will continue to 

heat up and eventually result in the release of low levels of PCBs into the indoor air. 

8. Does the presence of properly functioning fluorescent light ballasts in a building 

present an environmental exposure concern? 

No appreciable exposure to PCBs is expected if fluorescent light ballasts that contain 

PCBs are intact and not leaking or damaged (i.e., no visible staining of the light lenses), 

and do not have burned-out bulbs in them.  
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9.  Should I be concerned about health effects associated with exposure to PCBs as a 

result of PCB-containing light ballasts? 

While MDPH has found higher PCB levels in indoor air where light bulbs have burned-

out, the levels are still relatively low and don’t present imminent health threats.  A risk 

assessment conducted recently at one school did not suggest unusual cancer risks 

when considering a worst case exposure period of 35 years for teachers in that school.  

Having said this, MDPH believes that facility operators and building occupants should 

take prompt action to replace bulbs and/or ballasts as indicated to reduce/eliminate any 

opportunities for exposure to PCBs associated with PCB-containing light ballasts. 

10. When should PCB-containing light ballasts be replaced? 

If ballasts appear to be in disrepair, they should be replaced immediately and disposed 

of in accordance with environmental regulatory guidelines and requirements.  However, 

if light bulbs burn out, the best remedy is to change them as soon as possible.  If light 

bulbs are not changed soon after they go out, the ballast will continue to heat up and 

eventually result in the release of low levels of PCBs into the indoor air.  Thus, burned-

out bulbs should be replaced promptly to reduce overheating and stress on the ballast.  

As mentioned, ballasts that are leaking or in any state of disrepair should be replaced 

as soon as possible. 

It should be noted that although older light ballasts may still be in use today, the 

manufacturers’ intended lifespan of these ballasts was 12 years.  Thus, to the extent 

feasible or in connection with repair/renovation projects, the older light ballasts should 

be replaced consistent with the intended lifespan specified by the manufacturers. 

11. Does MDPH recommend testing of caulking in buildings built during the 1950s -

1980? 

Caulking that is intact should not be disturbed.  If caulking is deteriorating or damaged, 

conducting air and surface wipe testing in close proximity to the deteriorating caulking 

will help to determine if indoor air levels of PCBs are a concern as well as determining 

the need for more aggressive cleaning.  Results should be compared with similar testing 
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done in an area without deteriorating caulking.  In this way, a determination can be 

made regarding the relative contribution of caulking materials to PCBs in the general 

indoor environment. 

12. What if we determine that caulking in our building is intact and not deteriorating? 

Based on a review of available data collected by MDPH and others, the MDPH does not 

believe that intact caulking presents appreciable exposure opportunities and hence 

should not be disturbed for testing.  As with any building, regular operations and 

maintenance should include a routine evaluation of the integrity of caulking material.  If 

its condition deteriorates then the steps noted above should be followed.  Consistent 

with EPA advice, if buildings may have materials that contain PCBs, facility operators 

should ensure thorough cleaning is routinely conducted. 

13. Should building facilities managers include information about PCB-containing 

building materials in their Operations and Maintenance (O&M) plans? 

Yes.  All buildings should have an O&M plan that includes regular inspection and 

maintenance of PCB building materials, as well as thorough cleaning of surfaces not 

routinely used.  Other measures to prevent potential exposure to PCBs include 

increasing ventilation, use of HEPA filter vacuums, and wet wiping.  These O&M plans 

should be available to interested parties. 

14. Are there other sources of PCBs in the environment? 

Yes.  The most common exposure source of PCBs is through consumption of foods, 

particularly contaminated fish.  Because PCBs are persistent in the environment, most 

residents of the U.S. have some level of PCBs in their bodies. 

15.  Where can I obtain more information? 

For guidance on replacing and disposing of PCB building materials, visit the US EPA 

website: http://www.epa.gov/pcbsincaulk/.  For information on health concerns related to 

PCBs in building materials, please contact MDPH/BEH at 617-624-5757.  
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1                 MICHAEL DUARTE

2    A.  Right.

3    Q.  -- and I assume if some kid threw a

4 baseball through a window.

5    A.  We did stuff like that.

6    Q.  Leave those kind of idiosyncratic

7 events out.

8           As a general proposition, the jury

9 can conclude that the sealant around the

10 window and door assembles and the caulking

11 where the glass light was assembled into, I

12 guess a metal frame?

13    A.  It's a metal frame.

14    Q.  So caulking within the frame and

15 caulking of sealant around the frame, where

16 it's placed into the building, that was

17 original?

18    A.  For the most part.

19    Q.  So 41-year-old caulking and sealant.

20 That's a pretty accurate statement?

21    A.  I would think so.

22    Q.  Okay.  And if you go down towards the

23 bottom of the "General Description" page,

24 there is a reference to the boilers being 21

25 years of age.  Those were replacement
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1                 MICHAEL DUARTE

2 "What is your MSBA previous experience?"

3    A.  Yes.

4    Q.  I invite you, if you want to go

5 through this, you'll see the questions on

6 this document have been typed on this

7 document and made part of the presentation

8 to your green project subcommittee.

9    A.  They match?

10    Q.  Yes.  They match.  Does that make

11 sense to you?

12    A.  It does.

13    Q.  The interview question 1C is "What is

14 your experience with hazardous materials and

15 roof and window replacement projects?"  Do

16 you see that?

17    A.  I do.

18    Q.  And you'll find that on Exhibit 8,

19 too.  1C "What is your experience" --

20    A.  Yeah.  I see it.  I do.

21    Q.  So the town on or actually before

22 April 6th, 2011, sent a request off to the

23 architects who were interviewing for the job

24 and asked them to define for the green

25 project subcommittee what the experience of
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1                 MICHAEL DUARTE

2 the architectural firm was with hazardous

3 materials in roofing and window emplacement

4 projects.  Makes sense?

5    A.  Yeah.

6    Q.  You remember that?

7    A.  Yeah, I think I do.

8    Q.  Go back to the larger document or the

9 one in your hand.

10    A.  This one (indicating).

11    Q.  Yes.  1C, the question again is "What

12 is your experience with hazardous materials

13 in roof and window replacement projects?"

14 Have I read that correctly?

15    A.  Yes, you did.

16    Q.  The response CGKV delivered at the

17 meeting on April 6th, at least at the

18 meeting and maybe earlier, if a document was

19 sent in earlier, the response was, "We have

20 worked with Fuss & O'Neill and EnviroScience

21 for many years on several projects with

22 hazardous materials.  It is common to find

23 asbestos in sealants for windows and roofs

24 and lead paint in the wood, but we must be

25 sure to test for PCBs.  Do you see that?
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2    A.  I do.

3    Q.  Is it fair for us to conclude that

4 the town, through its green project repair

5 committee, was asking the architects, who

6 wanted work, to inform them, the town, about

7 their experience with hazardous materials?

8           MR. McCREA:  Objection.  Form.

9    A.  I feel more comfortable with the

10 premise of the asbestos part than the PCB

11 part.  That's my -- the way I look at this.

12    Q.  My question is, the town --

13    A.  Yeah.

14    Q.  -- you, you and your colleagues at

15 the town on this green project

16 subcommittee --

17    A.  Right.

18    Q.  -- were reaching out to the

19 architects who wanted the work and saying to

20 the architects who wanted the work, wanted

21 to earn the fees, tell us about your

22 experience with hazardous materials,

23 correct?

24    A.  That's what I'm reading here.

25    Q.  And that would be hazardous materials
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2 in conjunction with the window replacement

3 project?

4    A.  Yes.

5    Q.  Because that's what the middle school

6 project was all about, right?

7    A.  Windows and doors.

8    Q.  So the town before April 6th, 2011,

9 recognized the relationship between a

10 renovation project for windows and doors in

11 building that was built in 1969 and

12 hazardous materials, correct?

13           MR. McCREA:  Objection.  Form.

14    A.  I believe that's exactly what I'm

15 looking at.

16    Q.  And the response given to the town by

17 the architect in response to that question

18 "tell us about your experience with

19 hazardous materials," referenced Fuss &

20 O'Neill, referenced asbestos and sealant and

21 caulk, lead paint in windows and PCBs,

22 correct?

23    A.  Right.

24    Q.  So if you turn to the next page.

25    A.  This (indicating)?
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May 6, 2011 

Mr. Jason Knutson, AIA 
Principal 
CGKV Architects, Inc 
97 Marion Street 
Somerville, MA 02143 

RE: Hazardous Materials Consulting Services 
Westport Green Repairs Project - Westport Middle School 
Fuss & O’Neill EnviroScience, LLC No. 20080788.A2E 

Dear Mr. Knutson: 

Fuss & O’Neill, EnviroScience LLC (EnviroScience) is pleased to provide the 
following proposal to conduct a hazardous building materials inspection and sampling 
to facilitate the proposed Green Repairs project work necessary for the above 
referenced site. We understand the intent of the project is to conduct work under the 
MSBA’s Green Building Repair Program. Work shall include a review of exterior 
envelope to include windows and doors only at one school building. 

We have prepared this scope of services for the project based on reviewed 
information provided by CGKV only. We have not visited the sites or reviewed any 
prior inspection data at this time. We understand the project is MSBA funded. 

We have included a scope and fee associated with sampling of building materials such 

50 Redfield Street as roofing, caulking and glazing compounds for polychlorinated biphenyls (PCBs). 
Suite 100 Sampling for PCB’s in the above matrices is presently not mandated by the U.S. 

Boston, MA Environmental Protection Agency (EPA), however significant liability risk for 
02122 disposing of PCB containing wastes exist. Recent knowledge of PCBs within these 

t (617) 282-4675 matrices has become more prevalent especially with remediation contractors, waste 
f (617) 282-8253 haulers and disposal facilities. Many property owners have become subject to large 

,vxvxv.FandO.com changes in schedule, scope and costs as a result of failure to identify this possible 
contaminant prior to renovation or demolition. 

Connecticut 

Massachusetts 

New York 

Rhode Island 

South Carolina 
G:\P2008\O788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc ©2011 Fuss & O’Neill, Inc. 

Contract (MA) 

CGKV34577 
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Mr. Jason Knutson, AIA 
May, 6, 2011 
Page 2 

The Project Site and Scope: 

1. Westport Middle School - 400 Old County Road - Replacement of 
windows and doors. Building was built in 1969 with no additions and no 
replacement of original doors or widows. 

We propose testing for hazardous building materials as the site based on the limits of 
proposed work noted above. We shall provide testing of hazardous building materials 
to include asbestos, lead paint, and PCBs. 

A. Hazardous Materials Inspection 

1.    Asbestos Testing 

EnviroScience will conduct inspection and sampling as necessary for asbestos- 
containing materials at each building in areas where proposed renovation work 
is to be performed. During the inspection, EnviroScience will evaluate and 
quantify the materials which will be impacted by the proposed work.. 

We will collect samples of suspect bulk materials for analysis by polarized light 
microscopy (PLND using approved EPA protocol in accordance with 
accreditation of the National Institute of Standards and Technology (NIST). 

The EPA considers a homogeneous material to be non asbestos containing 
upon receipt of three to seven negative sample analysis results by PLM. 
EnviroScience will collect a set of three to seven samples of each suspect 
material, and we will stop analysis on the set upon receipt of the first positive 
analysis. EPA suggests that Transmission Electron Microscopy (TEND 
laboratory analysis be conducted on materials such as mastics and other non- 
organically bound materials to confirm asbestos content if results of initial 
PLM results do not identify asbestos. 

We shall include testing of the following materials. 

1. Interior Window Caulking, Exterior Window Caulking and Glazing 
compound from windows - 9 samples 

2. Door Interior and Exterior Caulking. - 6 samples 

3. We will review other areas of potential impact at sites to ensure no 
other suspect materials present. Propose inclusion of additional 
budget of 6 samples in total budget for analysis. 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
Contract (MA) 
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We shall include an estimated budget of 21 samples for PLM analysis. Analysis 
of samples shall be at unit z’ates on aper sample bads. We also recommend including 
analysis of at least one sample of each set of three samples of the above 
materials for TEM analysis. - 7 samples. 

2. Testing of Surfaces for Lead Based Paint 

EnviroScience recommends a lead based paint screening program using X-Ray 
Fluorescence direct read instrumentation or representative paint chip samples 
to test representative surfaces that could cause exposure to workers during 
renovation work. This work would be done in consultation with OSHA 
Regulation 29CFR 1926.62 and Commonwealth of Massachusetts regulations. 
During this process a lead inspector would test the representative paint 
surfaces and components to screen for lead content. The inspection for lead 
paint would not be a comprehensive inspection for compliance with 
Commonwealth of Massachusetts regulations. Paint chip samples if collected 
shall be analyzed by Atomic Absorption Spectrometry (AAS) 

It is necessary to ascertain the lead content of the paints so that the contractor 
will know his responsibilities under OSHA regulation 29 CFR 1926.62, Lead 
Exposure in Construction. 

3. PCB Building Material Sampling 

EnviroScience recommends that the roofing, caulking and glazing compound from 
each homogenous sampling area where renovations will occur be collected to 
determine PCB content. We shall conduct testing for PCBs by collecting 
representative samples for PCB analysis of source materials only. We suggest 
collecting three representative samples of each material type noted below. 

Samples shall be collected from materials including but not limited to: 

¯ Exterior Window Caulking (3 samples) 
¯ Window Glazing Compound (3 samples) 
¯ Interior Window Caulking (3 samples) 
¯ Interior Door Caulking (3 samples) 
¯ Exterior Door Caulking (3 samples) 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
Contract (MA) 
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Discreet samples shall be collected of source materials. If additional homogenous 
caulking types are identified, with differing substrates, different appearance or other 
distinguishing characteristics which indicate a different source, we shall collect samples 
while on site. If additional samples are collected we shall inform you prior to sending 
additional samples for analysis. We have allowed for an additional 3 samples in the 
budget. 

Care shall be exercised to ensure sampling equipment is decontaminated between 
sample collection using hexane wash and rinse to avoid cross contamination of 
samples. Samples shall be placed in glass jars for transport to laboratory using proper 
chain of custody. Samples will be analyzed using EPA Method 3500B/3540C (Soxhlet 
Region 1) for extraction and analysis of samples using EPA Method 8082. 

We have included a total of 18 samples in the budget for PCB analysis. 

Exclusions: The above testing for PCBs is for source materials only and does not 
include an evaluation of adjacent substrates such as brick, concrete or soil. These 
adjacent materials may require testing to determine PCB content if original source 
materials are determined to contain regulated concentrations of PCBs. 

Report Preparation and Deliverables 

We shall prepare an inspection report which identifies the materials sampled and 
results of testing. We shall provide scope and cost impact for the proposed project 
with regard to hazardous materials impact. 

B.    Develop Hazardous Materials Abatement Design/Specification 

EnviroScience will prepare a set of technical specifications, in an agreed upon format, 
to address removal of asbestos-containing and other hazardous building materials 
from the areas which will be impacted by this renovation project. EnviroScience will 
include sections to address the required work practices, existing site conditions, project 
phasing, and a detailed schedule to be met by the abatement contractor. 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
Contract (MA) 
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Specifications will be in sufficient details so that they will form the basis for the 
submittal of bids by hazardous materials abatement contractors and will include 
AutoCAD drawings showing the locations of asbestos-containing materials based on 
existing conditions; drawings provided by CGKV Architects, Inc. 

The specifications shall be prepared as technical section 02080 for asbestos, 02090 for 
de-leading and 02091 for lead paint for inclusion in the overall bid package being 
prepared for the renovation project. Work shall include review meetings noted with 
CGKV Architects, Inc., during schematic design, design development and during 
Contract Documents as necessary to discuss scope and impact based on required 
renovation work. 

We shall also assist in the bid process as noted including attending the pre-bid meeting 
with prospective bidders and preparing addenda items as necessary. 

Exclusions: The proposed scope of services excludes development of required plan 
to EPA and technical specifications for PCB remediation in building matrices. Upon 
discovery of PCBs above regulated concentrations we can conduct additional testing 
and preparation of required plans for PCB remediation will be required in accordance 
with 40 CFR Part 761. 

C. Construction Administration/Project Monitoring - Hazardous 
Materials 

1.    Pre-Abatement Services 

EnviroScience shall attend a pre-construction meeting with the selected general trades 
and contractor and sub-contractors for abatement. 

EnviroScience will observe pre-cleaning, safety procedures, and setup of total 
containment, three stage decontamination unit, waste load-out and, air pressure 
differential systems. EnviroScience will also conduct a pre-abatement, visual 
inspection/certification of the total containment work area. 

EnviroScience can provide the necessary advice and support to evaluate submittals by 
abatement contractors. 

To accomplish this task, EnviroScience will review the abatement contractor 
submittals including: 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
Contract (MA) 
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¯ Abatement plans: These plans will be based on abatement drawings of the 
decontamination facilities and their locations, work area isolation plan with 
layout of engineering controls (e.g. HEPA filter, etc.), and will describe how 
the contractor will manage aspects of the project such as a security plan, a 
routing plan for removal of contaminated materials from the building, and a 
listing of all tools, equipment and supplies proposed for use during the 
abatement project. 

¯ Description of protective clothing and approved respiratory protection 
systems to be used. 

¯ Explanation of decontamination sequence to be used. 
¯ Description of asbestos stripping, removal and disposal methods to be used. 
¯ Description of the final clean up procedures to be used. 
¯ Proposed landfill for disposal of waste materials and procedures for disposal 

and hauling to disposal sites. 
¯ Emergency procedures plan in the event an abatement worker is injured 

and/or becomes ill during the course of performing work. 
¯ Notification to regulatory agencies regarding the abatement schedule and other 

pertinent information necessary to assure that the contractor has obtained all 
necessary permits and approvals. 

2. Project Monitoring and Daily Documentation 

EnviroScience will provide trained, experienced and licensed asbestos Project 
Monitors to monitor exposure levels and to verify adherence to project specifications 
during the performance of abatement activities. If problems arise, EnviroScience’s 
Project Monitor will notify the Construction Manager/Owner, who will have the 
authority to stop the abatement work at any time it is determined that conditions are 
not within the specification, or that a health hazard might exist for other employees or 
building occupants, or that the potential exists for contamination of the environment. 
The Project Monitor’s specific duties on-site will include: 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
Contract (MA) 
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¯ Document that the asbestos abatement contractor is adhering to standard 
procedures identified in the project specification during abatement work to 
ensure maximum protection and safeguard from asbestos exposure of the 
workers, visitors, building occupants, and the environment. 

¯ Periodically collect and analyze air samples by phase contrast microscopy 
(PCND on-site to evaluate airborne fiber levels in the work area as well as areas 
adjacent to abatement activities, to assure proper engineering controls are in 
place and/or to document airborne fiber levels. 

¯ On a routine basis, check containment barriers for separation, ensure 
adherence to standard operating procedures, implementation of proper 
engineering control systems and HEPA exhaust system, respiratory protection 
system, and any other aspects of the abatement process that may impact the 
health and safety of the people and the pollution of the environment. The 
monitoring frequency will be determined by a CIH and our Project Manager 
based on good professional judgment. 

3. Post Abatement and Re-occupancy Clearance Air Testing 

¯ In conjunction with the abatement contractor’s superintendent, complete a 
visual inspection after final cleaning of each abatement work area to ensure 
that ACM has been effectively removed as required in the project 
specifications. After inspecting a number of locations, a decision will be made 
whether to complete a detailed inspection. If the presence of asbestos is 
determined during the random inspection, the contractor will be informed that 
complete re-cleaning is necessary before any further inspection can occur. 
Once a detailed inspection is initiated, then spot cleaning by the contractor will 
be in order. Once certified as clean, the asbestos abatement contractor will be 
allowed to begin a "lockdown" procedure in the work area. 

¯ After completion of visual inspection and lockdown procedures, the Project 
Monitor will perform aggressive air sampling using clean leaf blowers or fans 
to certify that the work area meets clearance airborne fiber levels as required 
by the project specifications. Samples will be collected on a 25-millimeter filter 
cassette and will be 1,200 liter minimum with a maximum flow rate of 12 liters 
per minute. The work area will be certified as clean when total airborne fiber 
concentrations are not greater than 0.01 fibers/cubic centimeter of air (f/cc) 
using Phase Contrast Microscopy (PCND. For interior work areas where 
AHERA will require clearance samples by Transmission Electron Microscopy 
(TEND we shall send to EMSL Analytical, Inc for 48 hour turnaround. 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
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¯ After clearance is obtained, our Project Monitor will observe the removal of 
barriers and disposal of same in sealed plastic bags designated as asbestos 
waste and cleaned as specified. Once the area is clear for re-occupancy, a final 
check will be conducted in conjunction with Town representatives to assure 
completion of abatement work. 

4. Project Documentation 

A Documentation of Records report will be prepared by EnviroScience at the 
completion of the project. This report will include the following: 

¯ Introduction and summary of the project 
¯ Methods, findings and conclusions 
¯ Air sample data sheets 
¯ Sample analysis laboratory reports 
¯ Daily log sheets 
¯ Pre abatement, daily and final checklists and inspection reports 
¯ Abatement contractor certifications, licenses, medical and training records 
¯ Contractor abatement plan and material specifications 
¯ Permits, notifications and disposal records 

PROJECT SCHEDULE AND COST 

EnviroScience is prepared to initiate work on the above project at a mutually agreeable 
time following receipt of a signed agreement. 

A - Hazardous Materials Inspection 

Labor and Report $750 
PLM Analysis (21 samples @ $18/each) $378 
TEM Analysis (7 samples @ $65/each) $455 

PCB Sampling Labor and Report $750 
PCB Source Analysis (18 samples @ $90/each) $1,620 

Sub-total $3,953 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
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Item B - Design Services (excluding PCBs) 
Prepare technical specifications and drawings $1,800 
Attend Pre-bid Meeting if requested $550 

Sub-total $2,350 

Item C - Construction Administration services 

Assume 20 days of monitoring. 

Project Monitoring 15 days @ $480/day $7,200 
PCM Air samples assume 10 samples per day 
(150 @$8/each) $1,200 
Project Management, assume 1 hour 
per monitoring day (15 hours @ $110/hour) $1,650 
Final Report $300 

Sub-total $10,350 

PROJECT TOTAL: $16,653 

TERMS AND CONDITIONS 

The attached Terms and Conditions shall govern the services listed herein and are an 
integral part of this agreement. 

AGREEMENT FOR SERVICES 

If you are in agreement with this proposal and the Terms and Conditions, please 
indicate by signing this letter and returning it to our office via fax or mail. 

G:\P2008\0788\A2E\Agreement\RLM_CGKV_WestportMiddle_Prop_20110505.doc @2011 Fuss & O’Neill, Inc. 
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INITIATION OF SERVICES 

Services have commenced based on your verbal authorization. Receipt of your signed 
agreement will indicate your authorization to proceed with the work. 

Please contact us immediately if you have any questions related to this proposal. We 
look forward to working with you on this project. 

Sincerely, 

Robert L. May Jr. Stephen W. Connelly 
Vice President Senior Vice President 

RLM:adw 

Attachment: General Terms & Conditions 

AUTHORIZATION TO PROCEED 

I hereby authorize Fuss & O’Neill EnviroScience, LLC to proceed with the above- 
referenced project in accordance with the aforementioned Terms and Conditions and 
proposal herein. 

Printed Name Date 

Signature Title 
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FUSS & O’NEII.L 

GENERAL TERMS AND CONDITIONS 

Attached to and incorporated into the Proposal that, as ¯ Examine and respond promptly to the Consultamt’s 

executed, shall serve as am agreement between CGKV submissions, 

Architects, Inc (Client) and Fuss & O’Neill EnviroScience, ¯ Give prompt written notice to the Consultamt 
LLC (Consultant) dated May 6, 2011 in respect of the whenever the Client observes or otherwise 
Project described therein, becomes aware of any perceived defect in the 

work, 
1.0 GENERAL ¯ Guarantee access to amd maJ~e all provisions for the 

Consultant to enter upon public and private 
The Consultant shall perfom~ for the Client professionaJ 

property, 
consulting services in all phases of the Project to which 

¯ As appropriate and required by law be responsible 
this Agreement applies as hereinafter provided. These 

for reporting certain significant environmental 
services will include serving as the Client’s professionaJ 

consulting representative for the Project. 
hazards of contaminated property. 

Any provisions of this Agreement held in violation of any 
Unless otherwise specifically indicated in writing, 

law or ordinance shall be deemed stricken, and all 
Consultant sha]lbeentifledtorely, withoutliability, onthe 

remaining provisions shall continue valid and binding 
accuracy amd completeness of infom~ation provided by 

Client, Client’s consultants and contractors, and 
upon the parties. Client and Consultant shall attempt in 

infom~ation from public records, without the need for 
good faith to replace any invalid or unenforceable 

independent verification. 
provisions of this Agreement with provisions which are 

valid and enforceable amdwhich come as close as possible 
Client acknowledges that if Consultant’s professional 

to expressing the intention of the original provisions, 
services involve the use of vehicles or other equipment as 

Client shall reimburse Consultant for all costs of 
part of Project, some damage to the project site could 

occur. Client understands that unless specifically stated in 
modifications amd any additional services required to 

comply with laws, rules or regulations first coming into 
the Agreement, and provided Consultant uses reasonable 

effect after the signing of this agreement, charges for 
care, correction of such damage is not the responsibility of 

Consultant. 
which will be based on the Consultamt’s fee schedule at the 

time the additional services are perforated. It is 
4.0 REUSE OF DOCUMENTS 

understood that various codes and regulations are subject 

to varying and sometimes contradictory interpretation. 
All documents, including reports, electronic media, 

Consultant will exercise its professional skill and care 

consistent with the generally accepted standard of care to 
drawings and specifications, prepared or furnished by 

provide a work product that complies with such 
Consultant and its subsidiaries, independent professional 

regulations and codes. Consultant cannot warrant that all 
associates, subconsultants and subcontractors pursuant to 

documents issued by it shall comply with said regulations 
this Agreement are instruments of service in respect of a 

and codes, 
particular Project and the Consultant shall retain am 

ownership amd property interest therein whether or not 

2.0    MEANING OF TERMS                              the Project is completed. Client may make amd retain 
copies of such documents for infom~ation and reference 

As used herein the tem~ "Agreement" refers to the 
in connectionwith the Project;however, such documents 

Proposal Letter or Agreement to which these General 
are not intended or represented to be suitable for reuse by 

Temps and Conditions are attached as if they were part of 
Client, including extensions of the Project or on any other 

one and the same document, 
project, nor are they to be relied upon by anyone other 

than Client. 

3.0 CLIENT’S RESPONSIBILITIES 
Copies of documents that may be relied upon by Client 

Client shall: are lin~ited to printed copies (also known as hard copies) 

that are signed or sealed by Consultant. Files in electronic 

media fore, at or text, data, graphic or other types that are 
¯ Provide all criteria and full infom~ation as to 

fumished by Consultant to Client are only f or convenience 
Client’s requirements for the Project, 

of Client. Any conclusion or infom~ation obtained or 
¯ Designate a person to act with authority on the derived from such electronic files will be at the user’s sole 

Client’s behalf in respect to all aspects of the risk. When transferring documents in electronic media 
Project, fore, at, Consultant makes no representations as to long- 

tem~ compatibility, usability, or readability of documents 
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resulting from the use of software application packages, consent of the other, except to the extent that any 

operating systems or computer hardware differing from assignment, subletting or transfer is max~dated by law or 

those in use by Consultant at the beginning of this Project. the effect of this linfitation may be restricted by law. 

Unless specifically stated to the contrary in any written 

Any reuse, modification or disbursement of documents to consent to an assignment, no assignment will release or 

third parties without written consent and project-specific discharge the assignor from any duty or responsibility 

adaptation by the Consultant will be at the Client’s sole under this Agreement. Nothing contained in this 

risk and without liability or legal exposure to Consultant or paragraph shall prevent the Consultant from employing 

its subsidiaries, independent professional associates, such independent professional associates andconsultax~ts, 

subconsultants, and subcontractors. Accordingly, Client as the Consultant may deem appropriate to assist in the 

shall, to the fullest extent by law, defend, indemnify and perfom~ance of services hereunder. 

hold ham~less the Consultant from and against any and all 

costs, expenses, fees, losses, clain~s, demands, liabilities, 6.2    Nothing under this Agreement shall be construed 

suits, actions and damages whatsoever arising out of or to give any rights or benefits in this Agreement to anyone 

resulting from such unauthorized reuse, modification or other than the Client axed the Consultant, axed all duties 

disbursement. If it is necessary to distribute any and responsibilities undertaken pursuant to this 

documents to an unrelated third party, the Client agrees Agreement will be for the sole and exclusive benefit of the 

and will insure that: Client and the Consultant and not for the benefit of any 

other party. 

1. The third party is bound by all of the conditions 

and linfitations of this Agreement axed related 7.0    MEDIATION 

documents; 

2. The third party is bound by all limitations of Prior to the initiation of any legal proceedings, the parties 

liability or indemnity provisions; and, to this Agreement agree to submit all clain~s, disputes or 

3. The linfitation of liability set forth in Section 12 controversies arising out of or in relation to the 

is an aggregate limit and the Client does not have interpretation, application or enforcement of this 

the right or duty to apportion the limitation Agreement to non-binding mediation. Such mediation 

amount between itself and the third party, shall be conducted under the auspices of the An~erican 

Arbitration Association or such other mediation service or 

Any or Project-specific adaptation by Consultax~t will mediator upon which the parties agree. The party seeking 

entitle the Consultant to further compensation at rates to to initiate mediation shall do so by submitting a fom~al, 

be agreed upon by Client and the Consultant. written request to the other party to this Agreement. This 

section shall survive completion or temfination of this 

5.0    OPINIONS OF COST Agreement, but under no circumstances shall either party 

call for mediation of any claSm or dispute arising out of 

Since the Consultant hasnocontroloverthecostoflabor, this Agreement after such period of tinge as would 

materials, equipment or services furnished by others, or nom~ally bar the initiation of legal proceedings to litigate 

over the Contractor’s methods of detemfining prices, or such claim or dispute under the laws of the State of 

over competitive bidding or market conditions, the Massachusetts. 

Consultant’s opinions of probable total project costs and 

construction cost are to be made on the basis of the 8.0    PURCHASE ORDERS 

Consultant’s experience and qualifications and represent 

the Consultant’s best judgn~ent as an experienced and In the event the Client issues a purchase order or other 

qualified professional familiar with the construction instrument related to the Consultax~t’s services, it is 

industry; but the Consultant cannot axed does not understood and agreed that such document is for the 

guarax~tee that proposaJs, bids or actual total project or Client’s intemal accounting purposes only and shall in no 

construction costswillnotvary from opinions of probable way modify, add to, or delete any of the temps and 

cost prepared by the Consultant. If prior to the bidding or conditions of this Agreement. If the Client does issue a 

negotiating phase the Client wishes greater assurance asto purchase order or other sin~ilar instrument, it is 

total project or construction costs, the Client shall employ understood and agreed that the Consultax~t shall indicate 

an independent cost estin~ator, the purchase order number on the invoices sent to the 

Client. 

6.0 SUCCESSORS AND ASSIGNS 

6.1    Neither the Client nor the Consultant shall assign, 

sublet or transfer any rights under or interest in (including, 

but without lin~itation, moneys that may become due or 

moneys that are due) this Agreement without the written 
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9.0 SUBCONSULTANTS applicable laws and regulations with regard to saAd 

substances. 

Except as expressly agreed, the Client will directly retain 

other consultants whose services are required in 10.3 Neither party shall have liability for loss ofproduct, 

connection with the Project. As a service, the Consultant loss of profit, loss of use, or any other indirect, incidental, 

will advise the Client with respect to selecting other special, or consequential damages incurred by the other 

consultants and will assist the Client in coordinating and party, whether brought as am action forbreach of contract, 

monitoring the perfom~ance of other consultamts. In no breach of warranty, tort, or strict liability, amd irrespective 

event will the Consultant assume any liability or of whether caused or aJlegedly caused by either party’s 

responsibility for the work perforated by other negligence amdtheClientagreestodefend, indemnify and 

consultants, or for their failure to perfom~ any work, hold the Consultant ham~less with respect to any such 

regardless of whether the Consultant hires them directly or clain~. The Client and Consultant agree to require a similar 

as subconsultants, or only coordinates and monitors their provision in all contracts with contractors, subcontractors, 

work. When the Consultamt does engage a subconsultant subconsultants, vendors, and other entities involved in this 

on behalf of the Client, the expenses incurred, including Project to carry out the intent of this provision. 

rentaJ of special equipment necessary for the work, will be 

billed as they are incurred, subject to an administrative 10.4 The Consultant and the Client agree that should the 

markup of 15 percent or as specified in the rate table or Consultant’s services not include construction phase 

billing temps in effect at the time the services are provided, services, the Client sha~l be solely responsible for 

By engaging the Consultamt to perfom~ services, the Client interpreting any contract documents and observing the 

agrees to hold the Consultant, its directors, officers, work of the Contractor to discover, correct or mitigate 

employees, amd other agents ham~less against any clain~s, errors, inconsistencies or omissions. If the Client 

demands, costs, or judgments relating in any way to the authorizes deviations, recorded or unrecorded, from the 

perfom~ance or non-perfom~ance of work by another documents prepared by the Consultant, the Client shall 

consultant or subconsultant, except claims for personal not bring any clain~ against the Consultant and shall 

injury, death, or personal property damage caused by the indemnify and hold the Consultamt, its agents amd 

negligence of the Consultant’s employees, employees ham~less from and against claims, losses, 

damages and expenses, including but not linfited to 

10.0 INDEMNIFICATION defense costs and the time of the Consultant, to the extent 

such claim, loss, damage or expense arises out of or results 

10.1 Client and Consultant each agree to indemnify and in whole or in part from such deviations, regardless of 

hold the other ham~less, amd their respective officers, whether or not such clainL loss, damage or expense is 

employees, agents, and representatives from and against caused in part by a party indemnified under this provision. 

liability for all claims, losses, da~mages, and expenses, 

including reasonable attomeys’ fees, to the extent such 10.5 In no event shall the indemnification obligation 

clain~s, losses, damages or expenses are caused by the extend beyond the date when the institution of legal or 

indemnifying party’s negligent acts, errors, or omissions, equitable proceedings for professiona~ negligence would 

In the event claims, losses, da~mages, or expenses are be barred by an applicable statute of repose or statute of 

caused by the joint or concurrent negligence of the Client linfitations. 

and Consultant, they shall be borne by each party in 

proportion to its negligence. 11.0 LIMITATION OF LIABILITY 

10.2 The Consultamt shall under no circumstances be Notwithstanding any other provision of these General 

considered the generator of any hazardous substamces, Temps and Conditions, and unless otherwise subject to a 

pollutants or contaminants encountered or handled in the greater limitation, the Consultant’s liability to the Client 

perfom~ance of the Consultamt’s services. In the event that for any loss or damage, including, but not limited to, 

the Consultant or any other party encounters asbestos or special and consequential damages, arising out of or in 

toxic materials at the job site which was previously connection with the accompaa~ying Proposa~ or any related 

unknown or had not been disclosed to Consultant, or Agreement from any cause, including the Consultant’s 

should it become known that certain materials may be professional negligent errors or omissions shall not exceed 

present at the job site or any adjacent areas that may affect the greater of $50,000 or the total compensation received 

the perfom~aa~ce of the consultant’s services, the by the Consultant hereunder, and the Client hereby 

Consultant may, at it’s option and without liability for releases the Consultant from any liability above such 

consequential or any other damages, suspend perfom~aa~ce amount. 

of service on the Project until the Client retains 

appropriate specialist consultants to identify, abate aa~d/or 

remove the asbestos or hazardous or toxic material, and 

warrant that the job site is in full compliance with 
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12.0 STANDARD OF CARE Client’s failure to provide specified facilities or 

infom~ation, Client’s failure to maJ~e payment in 

All services of the Consultamt and its independent accordance with it’s obligations under this contract, or for 

professional associates, consultants amd subcontractors delays caused by unpredictable occurrences or force 

will be perforated in a manner consistent with that degree majeure, including but not limited to fires, floods, riots, 

of skill and care ordinarily exercised by practicing strikes, unavailability of labor or materials, delays or 

professionals perforating sinfilar services in the same defaults by suppliers of materials or services, process 

locality, at the sarape site and under the same or similar shutdown, acts of God or of the public enemy, or acts or 

circumstances and conditions. The Consultant makes no regulations of any governmental agency. Temporary work 

other warranties, express or implied, with respect to the stoppage caused by any of the above will result in 

services rendered hereunder, additional cost (reflecting a change in scope) beyond that 

outlined the Agreement. 

If Consultants services include Connecticut Licensed 

Environmental Professional (LEP) verification or 14.0 PAYMENT 

Massachusetts Licensed Site Professional (LSP) opinion, 

Client acknowledges that such services are subject to Consultant shall typically invoice Client for services 

regulatory audit. In rendering an LEP verification or LSP perforated under this agreement on a monthly basis, and 

opinion the Consultamtis providing a professionaJ opinion Client shall pay Consultant’s invoices within thirty (30) 

consistent with the stamdard of care for LEPs/LSPs in the days of receipt. Client agrees to bring to Consultant’s 

industry; however, regulatory agencies may require attention in writing any questions regarding Consultant’s 

response actions beyond those that were the basis for the invoice within ten (10) days of receipt. In the event that 

LEP verification or LSP opinion. Services associated with Client does not provide Consultant with written questions 

such audits or response actions can be provided by within ten (10) days, the invoice shallbe deemed accurate 

consultant at an additional cost not included in the and acceptable to Client. If Client fails to make any 

Agreement to be mumaJly agreed upon between Client payment due the Consultant for services, expenses or 

and Consultant. other charges within thirty (30) days after receipt of the 

Consultant’s statement therefore, the amounts due the 

If LSP services are provided they will be rendered Consultant will be increased at the rate of one and one 

consistent with 309 CMR, the "Regulations of the Board half (1.5) percent per month from said thirtieth day, amd in 

of Registration of Hazardous Waste Site Cleamup addition, the Consultamt may, after giving a minimum of 

Professionals." LSP Opinions will be provided with seven (7) days written notice to the Client, suspend 

consideration of the assumptions, limitations and services under this Agreement until the Consultant has 

qualifications of the MCP (310 CMR 40.0000) and relevamt been paid in full all amounts due for services, expenses 

final guidance and interpretation published by the and charges. Consultant may at its sole discretion also 

Commonwealth of Massachusetts. suspend services on any or all other projects being 

perforated by Consultamt for Client under amy other 

13.0 CHANGES OR DELAYS agreements until Consultant has been pa~d in full for all 

amounts due for services, expenses and amy other charges. 

Unless the accompanying Agreement/Proposal provides The Client shall be responsible for the reasonable cost of 

otherwise, the proposed fees constitute the Consultant’s collection including reasonable attorney’s fees. 

estin~ate to perfom~ the services required to complete the 

Project, as the Consultamt understands it to be defined. 15.0 TERMINATION 

For those projects involving conceptual or process 

development work, activities often are not fully definable The obligation to provide further services under this 

in the initial plamning. In any event, as the project Agreement may be temfinated by either party upon seven 

progresses, the facts developed may dictate a chamge in the (7) days written notice in the event either party fails to 

services to be perforated, which may alter the scope. The substantially perfom~ in accordance with the temps to this 

Consultant will infom~ the Client of such situations so that Agreement through no fault of the tem~inating party. In 

negotiation of change in scope and adjustment to the time the event of any temfination, the Consultant will be pa~d 

ofperfom~ance can be accomplished as required. If such for all services rendered to the date of temfination, all 

change, additional services, or suspension of services reimbursable expenses and tem~ination expenses. Failure 

results in an increase or decrease in the cost of or time to make payments in accordance herewith shall constitute 

required for perfom~ance of the services, whether or not substantial nonperfom~ance. This Agreement shall 

changed by amy order, an equitable adjustment shall be automatically temfinate if payments are not brought 

made and the Agreement modified accordingly, current within seven (7) days of notice of temfination. 

Costs and schedule commitments shall be subject to 

renegotiation for unreasonable delays caused by the 
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16.0 CONTROLLING LAW any tangible persong3 property purchased under this 

Agreement. In the event that the Client fails to timely 

This Agreement is to be governed by the law of the State provide the Consultant with such an exemption certificate 

of Massachusetts. within such tin~e, the Client shall be solely responsible for 

obtaining a refund for any 9a~d all sales tax collected or 

17.0 SUBSURFACE INVESTIGATIONS paid by the Consultant in connection with the 

perfom~ance of this Agreement before the Client provides 

Client recognizes that special risks occur whenever the Consultant with such exemption certificate, including 

engineering or related disciplines are applied to identify any sgAes tax paid by the Consultant to subcontractors, 

subsurface conditions. Even a comprehensive sampling engineers, suppliers or any other individual entity. 

and testing program, in~plemented with appropriate 

equipment and experienced personnel under the direction 21.0 PERIOD OF SERVICE 

of a trained professional who functions in accordaa~ce with 

a professional standard of practice may fail to detect The Consultaa~t shall proceed with the services under this 

certain hidden conditions. The passage of time also must Agreement promptly aa~d will diligently and faithfully 

be considered, and the Client recognizes that due to prosecute the work to completion. 

natural occurrences or direct or indirect human 

intervention at the Site or distance from it, acmaJ 22.0 NOTICE REQUIREMENTS 

conditions may quickly change. Provided the Consultant 

uses reasonable care, the Consultant shall not be liable for If Client alledges that it has discovered a negligent defect, 

such alteration or damage or for damage to, or fault, error, non-compliance or omission in Consultant’s 

interference with any subterranean structure, pipe, tank, services, it shall give written notice to the Consultant 

cable, or other element or condition whose nature and within thirty (30) days. Notice shall include a detaAled 

location are not called to the Consultant’s attention in description of the nature of the alleged negligent defect, 

writing before exploration commences, fault, error, non-compliance or omission. Client agrees 

that faAlure to give such notice shall result in Client’s 

18.0 LITIGATION AND ADDITIONAL WORK waiver of the claAm. Additionally, Client agrees that faAlure 

to give such notice from the tinge it reasonably should 

In the event the Consultant is to prepare for or appear in have discovered amy alleged defect, fault, error, non- 

any litigation on behalf of the Client or is to make compliance or omission in Consultant’s services, and failed 

investigations of reports on matters not covered by this to give proper notice, shall result in Client’s waiver of the 

Agreement, or is to perfom~ other services not included clain~. 

herein, additionaJ compensation shall be paid the 

Consultant, charges for which will be based upon 23.0 PROPRIETARY RIGHTS OF 
Consultant’s fee schedule at the time the additional CONSULTANT 

services are perfom~ed. 

Client acknowledges that Consultant has developed 
19.0 INSURANCE 

systems, processes, apparatus, analytical tools aa~d methods 

which are proprietary to Consultant and which are used in 
The Consultant will secure aa~d maintain such insuraa~ce as 

its business. Such systems, processes, apparatus, analytical 
will protect him from clain~s under the Workn~en’s tools andmethods (including software, patents, copyrights 
Compensation Act and from claims for bodily injury, 

and other intellecma~ property), and aJl derivations, 
death or property daanage which may arise from the 

enhancements or modifications thereof made by 
perfom~ance of Consultant’s services under this Consultant including those as aresult ofworkperfom~ed 
Agreement. by Consultant hereunder, shall be and remain the property 

of Consultant. 
The Consultant will secure and maintain professional 

liability insurance for protection against claims arising out 

of the perfom~ance of professional services under this 

Agreement caused by negligent errors or omissions for 

which the Consultant is legally liable. 

20.0 SALES TAX EXEMPTION CERTIFICATE 

Client must provide the Consultant an exemption 

certificate within fifteen (15) days after the effective date 

of this Agreement for any exemptions claimed by the 

Client from the sales tax for any services perforated or for 

eslagene~alteml.doc Page 5 of 5 

Revised: Janua*T¢ 2010 

CGKV34591 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 19 of 245



18378436v.1

EXHIBIT 43

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 20 of 245



Limited Hazardous Building Materials 
Inspection 

Westport Middle School 

400 Old County Road 

Westport, MA 

CGKV Architects, Inc. 
Somerville, Massachusetts 

May 25, 2011 

Fuss & O’Neill EnviroScience, LLC 
50 Redfield Street, Suite 100 

Boston, Massachusetts 02122 

Project No. 20080788.A2E 

CGKV12365 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 21 of 245



May 25, 2011 

Mr. Jason Knutson, AIA 
Principal 
CGKV Architects, Inc 
97 Marion Street 
Somerville, MA 02143 

RE: Hazardous Materials Consulting Services 
Westport Green Repairs Project - Westport Middle School 
Fuss & O’Neill EnviroScience, LLC No. 20080788.A2E 

Dear Mr. Knutson: 

Enclosed is the report for the hazardous building materials inspection conducted at 
the Westport Middle School located at 400 Old County Road in Westport, 
Massachusetts. 

The services were performed on May 11, 2011 by Fuss & O’Neill EnviroScience, LLC 
licensed inspectors and included asbestos and lead paint inspections and sampling for 
PCB’s in caulking and sealants associated with window and door systems to be 
replaced. The information summarized in this document is for the above-mentioned 
materials only. The work was performed in accordance with our written proposal 
dated May 5, 2011. 

If you have any questions regarding the contents of this report, please do not hesitate 
to contact Bob May at (617) 282-4675, extension 4701. Thank you for this 

50 Redfield Street opportunity to have served your environmental needs. 
Suite 100 

Boston, MA Sincerely, 
02122 

t (617) 282-4675 

f (617) 282-8253 ~ t * ’ ./! .<?: { 

Robert L. May, Jr. / Stephen W. Conne]]y /"~ 
Cornettist Vice President Senior Vice President 

Massachusetts 

New York ~M:adw 

~ode Island 

South Cam/ina ~nclosure 

Ve~on~ 
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1 Introduction 

Fuss & O’Neill EnviroScience, LLC (EnviroScience) representative, Jonathan Hand, performed 
a hazardous building material inspection at the Westport Middle School located at 400 Old 
County Road in Westport, Massachusetts. The inspection was performed on May 11,2011. 
Refer to AppendixA for a copy of licenses. 

The work was performed for CGKV Architects, Inc. in accordance with our written scope of 
services dated May5, 2011. Note the work included an inspection for asbestos containing 
materials (ACND, lead paint and PCB containing caulking and sealants associated with window 
and door systems scheduled for replacement. The building was constructed in 1969 and has no 
additions and windows and doors are original to the building and have not been replaced. 

Samples to confirm results were sent for analysis of various substrates and confirmatory analysis 
was also performed utilizing Transmission Electron Microscopy (TEND for results having no 
asbestos detected by Polarized Light Microscopy( PLND. 

2 Asbestos Inspection 

A property Owner must ensure that performance of a thorough inspection for Asbestos 
Containing Materials (ACM) prior to possible disturbance of materials containing asbestos 
during renovation or demolition is conducted. This is a requirement of the U.S. Environmental 
Protection Agency (USEPA), National Emission Standards for Hazardous Air Pollutants 
(NESHAP) regulation 40 CFR Part 61, Sub-part M. 

This includes friable, non-friable Category I and non-friable Category II ACM. 

¯ A friable material is defined as material that contains greater than 1 percent asbestos, 
that when dry can be crumbled, pulverized or reduced to powder by hand pressure. 

¯ A Category I Non-friable material refers to material that contains greater than 1 percent 
asbestos specifically packings, gaskets, resilient floor coverings and asphalt roofing 
products that when dry can not be crumbled, pulverized or reduced to powder by hand 
pressure. 

¯ A Category II Non-friable material refers to any non-friable material excluding Category 
I materials that contains greater than 1 percent asbestos that when dry can not be 
crumbled, pulverized or reduced to powder by hand pressure. 

Massachusetts Department of Environmental Protection (MADEP) further defines the 
definition of asbestos containing materials as any material containing 1 percent or more 
asbestos to be an ACM. 

During this inspection, suspect Asbestos-Containing Materials (ACM) were separated into three 
USEPA categories. These categories are Thermal System Insulation (TSI), SURF ACM, and 
MISC ACM. TSI includes all materials used to prevent heat loss or gain or water condensation 
on mechanical systems. Examples of TSI are pipe insulation, boiler insulation, duct insulation, 
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and mudded insulation on pipe fittings. Surfacing ACM includes all ACM that is sprayed, 
troweled, or otherwise applied to an existing surface. Surfacing ACM is commonly used for 
fireproofing, decorative, and acoustical applications. Miscellaneous materials include all ACM 
not listed as thermal or surfacing, such as linoleum, vinyl asbestos flooring, and ceiling tiles. 

Samples are recommended to be collected in a manner sufficient to determine asbestos content 
and include homogenous building materials. The USEPA, NESHAP regulation does not 
specifically identify a minimum number of samples to be collected, however recommends the 
use of sampling protocols included in 40 CFR Part 763, Sub-Part E -Asbestos Containing 
Materials in Schools. 

Samples of suspect asbestos containing materials were collected in accordance with United 
States Environmental Protection Agency (USEPA) recommendations and Asbestos Hazard 
Emergency Response Act (AHERA) protocols. The protocols included the following: 

1. Surfacing Materials (SURF) such as plaster, spray-on fireproofing, etc. were collected in 
a randomly distributed manner representing each homogenous area based on the overall 
quantity represented by the sampling as follows: 

a. Three (3) samples collected from each homogenous area that is less than or 
equal to 1,000 square feet. 

b. Five (5) samples collected from each homogenous area that is greater than 1,000 
square feet but less than or equal to 5,000 square feet. 

c. Seven (7) samples collected from each homogenous area that is greater than 
5,000 square feet. 

2. Thermal System Insulation (TS1) such as pipe insulation, tank insulation, etc. were collected 
in a randomly distributed manner representing each homogenous area. Three (3) samples 
collected from each material. Also, a minimum of one (1) sample of any patching materials 
applied to TSI presuming the patched area is less than 6 linear or square feet should be 
collected. 

Miscellaneous Materials (MISC) such as floor tile, gaskets, construction mastics, etc. had a 
minimum of two (2) samples of each homogenous material type. Sampling was conducted in a 
manner sufficient to determine asbestos content of the homogenous material as determined by 
the inspector. 

The Inspector collected samples and prepared proper chain of custody for transmission of 
samples to an accredited laboratory for analysis by Polarized Light Microscopy (PLND. Samples 
of all suspect ACM to be impacted by the renovations were collected. The EnviroScience 
sampling locations, material type, sample identification and asbestos content are identified by 
bulk sample analysis in Tables 1 and 2 of the "Results" section. Any materials on the site not 
listed in the following tables should be considered suspect ACM until sample results prove 
otherwise. 
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2.1 Results 

Utilizing the USEPA protocol and criteria, the following materials were determined to be ACM: 

TABLE 1 
Positive Analytical Results for Suspect ACM 

ASBESTOS 
S~PLE LOCATION ! MATERIAL ! SAMPLE NOi ~,,~@~rT.i@ 

Room 264, Cafeteria and Interior Window glazing 
0511JH-M-01A 2% Chrysotile Room 124 Compound 

Doors to exterior near 
Room 122, Main Entrance Interior Door caulking 0511JH-M-02A 2% Chrysotile 
and Door near Room 166 

Utilizing the USEPA protocol and criteria, the following materials were determined not to 
contain asbestos for the representative samples collected. 

TABLE 2 
Negative Analytical Results for Suspect ACM 

Sample Location I Material Type ~ Sample Numbe 
Doors to exterior near Room 122, 

Main Entrance and Door near Exterior Door Caulking 0511JH-M-03A-C* 
Room 166 

Exterior Side C1 Window, Side A4 
Exterior Window Caulking           0511JH-M-04A-C* Window and B4 Window 

*These samples are recommended to TEM analysis. 

Refer to Appeadix B for PLM Laboratory Analysis Results. 

2.2 Discussion 

The USEPA, Occupational Safety and Health Administration (OSHA), and the Commonwealth 
of Massachusetts Division of Occupational Safety (DOS) defines any material that contains 
greater than one percent (>1%) asbestos, utilizing PLM, as being an ACM. The 
Commonwealth of Massachusetts Department of Environmental Protection (DEP) defines any 
material that contain equal to or greater than one percent (1%) asbestos as being an ACM. 
Materials that are identified as "none detected" are specified as not containing asbestos. Friable 
materials that are identified as containing less than ten percent (< 10%) asbestos, are 
recommended to be analyzed further utilizing the EPA 400 point-counting technique to verify 
asbestos content by the USEPA. A property owner may elect to presume the results are 
asbestos containing based on the initial PLM results without the additional analysis by the EPA 
400 point-counting technique. 
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Additionally, the USEPA has suggested that materials that are non-friable organically bound 
materials such as mastic adhesives, etc are recommended for further confirmatory analysis 
utilizing Transmission Electron Microscopy (TEND. Two (2) of the collected samples were 
recommended to be analyzed by TEM. The results of TEM analysis are provided below in 
Table 3. 

Table 3 
Materials Analyzed By TEM 

ASBESTOg 

Doors to exterior near None Detected 
Room 122, Main Entrance Exterior Door Caulking 0511JH-M-03A-C 
and Door near Room 166 
Exterior Side C1 Window, 
Side A4 Window and B4 Exterior Window Caulking 0511JH-M-04A-C    1.3% Chrysotile 

Window 

The results of confirmatory analysis by TEM did not identify asbestos at 1% or greater for one 
of the analyzed materials. The results confirm the prior PLM results and no further action is 
required associated with these materials. The result of sample analyzed of Exterior Window 
Caulking was determined to contain greater than 1% asbestos utilizing TEM. Refer to Appendix 
C for TEM Laboratory Analysis results. 

Window systems associated with the building were sampled and the glazing compound 
associated with interior and exterior caulking of the windows were determined to contain 
asbestos. The interior caulking materials associated with metal door frames was also 
determined to contain asbestos. 

Table 4 identifies the location, materials type and quantity of ACM identified during this 
inspection. Any suspect material not identified in this inspection should be presumed to 
contain asbestos. We have utilized the previous results and confirmatory sampling to generate 
the following scope and quantities of work associated with roofs. For consistency we have 
included the roofing systems based on the numbering of roofs by others. 

TABLE 4 
Materials Present Containing Asbestos 

All Windows Interior Window glazing 240 
Compound 

9 double-door units, with 
All doors to exterior Interior Door caulking 

transoms 
All Windows Exterior Window Caulking 240 

LF = Linear Feet, SF = Square Feet, EA = Each 
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2.3 Conclusion 

The materials determined to contain asbestos that will be impacted by any proposed renovation 
and selective demolition work must be abated by a licensed asbestos abatement contractor prior 
to disturbance in building demolition or renovation. This is a requirement of the 
Commonwealth of Massachusetts DOS, DEP and USEPA NESHAP standards for asbestos 
abatement. The window systems contain both glazing compound and exterior caulking which 
contains asbestos and will be impacted by the proposed window replacement proiect. In 
addition, the door caulking on interior side of door systems to the exterior contains asbestos. 
The window systems can be isolated to the building exterior and removed for proper disposal. 
Entrance door systems scheduled to be replaced can also be isolated to the exterior and 
caulking removed from the interior side of frame for proper disposal. 

Any suspect material encountered during renovation/demolition that is not identified in this 
report, as being non-ACM should be assumed to be ACM unless sample results prove 
otherwise. 

3 Lead-Based Paint Determination 

A lead based paint determination was performed associated with window and door systems at 
the Westport Middle School located at 400 Old County Road in Westport, Massachusetts by 
Fuss & O’Neill EnviroScience, LLC representative, Jonathan Hand, on May 11 2011. An X-ray 
fluorescence (XRF) analyzer was used to perform the lead based paint determination. The 
testing was conducted in accordance with the protocol outlined in the attached document: 
"Testing Procedures and Equipment" in Appendix D. 

A SciTec Map 4 Spectrum Analyzer, serial number 1275 was utilized for the lead based paint 
determination. The instrument was checked for proper calibration prior to each use as detailed 
by the manufacturer and the Performance Characteristic Sheet (PCS) developed for the 
instrument. 

For the purpose of this lead based paint determination, only limited interior and exterior 
components representing the initial painting history of the building in the 1970’s section where 
proposed work is to occur were tested. Of course, individual repainting efforts are not 
discoverable in such a limited program. Lead based paint issues involving properties that are 
not residential are regulated to a limited degree to worker protection involving paint disturbing 
work activities and waste disposal. Additionally, recent regulations involving Child Occupied 
Facilities where children under age 6 frequents, are required to follow Lead Safe Renovation 
requirements of the USEPA as adopted by the DOS in Massachusetts. 

Worker protection is regulated by OSHA regulations. Lead safe work practices and required 
training, certification and licensure of Lead-Safe Renovation Contractors and Lead-Safe 
Renovator- Supervisors are regulated by DOS regulations 453 CMR 22.00. For worker 
protection, OSHA regulations involve air monitoring of workers to determine exposure levels 
when disturbing lead containing paint. A lead based paint determination can not determine a 
safe level of lead but is intended to provide guidance as to the locations of what are considered 
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industry standards for lead in paint. Contractors may then better determine exposure of 

workers to air borne lead by understanding the different concentrations of lead paint on 

representative components and surfaces. Air monitoring can then be performed during 

activities that disturb paint on representative surfaces. 

Lead safe work practices require use of specific containment and work procedures to be 

followed in residential and child occupied facilities built prior to 1978. Contractors must be 

licensed as Lead-Safe Renovation Contractor in accordance with DOS requirements and have a 

trained and certified Lead-Safe Renovator Supervisor (Supervisor) on the proiect at all times 

who has trained staff performing work disturbing lead paint. The Supervisor must ensure that 

the work practice requirements, cleaning and verification are performed for child occupied 

facilities in accordance with regulation 453 CMR 22.00. It should be noted that renovation 

work is not considered a de-leading activity for compliance purposes with the Lead Law. 

Compliance with the Lead Law for licensed day cares or residential properties in order to 

achieve compliance letters in accordance with Department of Health regulation 105 CMR 

460.00 must be performed in strict conformance with the regulations. Since this site at 

Westport Middle School is NOT a child occupied facility, the above regulation with the 

exception of work protection & waste disposal does not apply. 

The USEPA Resource Conservation and Recovery Act (RCRA) as well as DEP regulate 

disposal of lead containing waste. Waste materials containing lead that will be impacted during 

renovation or demolition and result in waste for disposal must be tested using the Toxicity 

Characteristic Leachate Procedure (TCLP) analysis if lead is determined to be present in non- 

residential buildings. A TCLP sample is a representative sample of the intended waste stream. 

The results are compared to the level of greater than 5.0 mg/L that is considered hazardous 

lead waste. If the result is below the established level the material is not considered hazardous 

and may be disposed of as normal construction debris. Samples of the matrix materials were 

not collected during this inspection based on findings of very low levels of lead paint, and Fact 

that all tested matrices were metal. 

A level of lead paint exceeding 1.0 milligrams of lead per square centimeter (mg/cm2) is 
considered toxic or dangerous for compliance with standards. For purpose of this lead based 
paint determination the level of 1.0 mg/cm2 has been utilized as a threshold for areas where 
possible worker exposures may occur and to determine necessary adherence during disturbance 
with Lead Safe Renovation requirements. The complete results of lead based paint 
determination are included in Appeadix E. 

3.1 Results 

The lead based paint determination indicated consistent painting trends associated with 
representative window and door systems tested. No exterior painted components were 
determined to contain levels of lead (greater than 1.0 mg/cm:). 

No materials were found to contain lead paint at the time of this inspection. 
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3.2 Discussion 

OSHA published a Lead in Construction Standard (OSHA Lead Standard) 29 CFR 1926.62 in 
May 1993. The OSHA Lead Standard has no set limit for the content of lead in paint below 
which the standards do not apply. The OSHA Lead Standards are task-based and are based on 
airborne exposure and blood lead levels. 

The results of this survey are intended to provide guidance to contractors for occupational 
exposure control to lead. Building components containing lead levels above industry standards 
may cause exposures to lead above OSHA standards during proposed demolition and 
renovation activities. 

3.3 Conclusion 

Lead paint was not found on the representative surfaces tested during the determination. We 
understand that a current plan for the site will involve replacement of the window and door 
systems and no further action is required. 

Disclaimer: The i~formatiov covtaived iv the suruey r~o~t covcer~ivg the presevce or absevce of leadpaivt 
does rot covstitute a comprehevd~e lead ivspectiov iv accordavce with Commovwealth of Massa&usetts 
regu/atiovs 105 CMR 460. The su~aces tested r~resevt ovly apo~tiov of those su~aces that would be tested to 
determive whether the premises are iv comp£avce with the aforemevtioved regulatiovs whi& are specific to a child 
occupied reddevce ovly avd rot applicable to a buildivg of this ~ype avd use. 

4 Bulk Sample Analysis- Polychlorinated 
Biphenyls (PCBs) 

4.1 Background 

Sampling of building materials for polychlorinated biphenyls (PCBs) is presently not mandated 
by the USEPA. However, significant liability risk for improperly disposing of a PCB containing 
waste material exists. Recent knowledge and awareness of PCBs within matrices such as 
caulking, glazing compounds, paints, adhesives, and ceiling tiles has become more prevalent 
especially amongst remediation contractors, waste haulers, and disposal facilities. 

Many property Owners have become subject to large changes in schedule, scope, and costs as a 
result of failure to identify these possible contaminants prior to renovation or demolition. We 
recommended this testing be performed based on plans for renovation at the site. This was due 
to the significant impact and potential requirements for planning required by the USEPA, 
which must be implemented if PCBs are identified at a project site. 

The USEPA requirements apply, and require removal of PCB’s once identified regardless of 
project intent as an unauthorized use of PCBs. In other words if buildings are to remain for re- 
use and PCBs are identified the USEPA still requires removal of PCB materials once it is 
determined that PCBs are present. In addition to identification of source materials containing 
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PCBs, if PCBs are present at certain concentrations, additional testing of adjacent surfaces in 
contact with PCB sources, or which may have been contaminated from a source of PCBs such 
as soil, must also be performed or remediated. 

USEPA requirements apply only if PCBs are present in concentrations above a specified level. 
Presently materials containing PCBs at concentrations equal to or greater than (>_)_ 50 parts per 
million (ppm) or equivalent units of milligrams per kilogram (mg/kg) are regulated. Note 
materials containing less than (<) 50 ppm may also be regulated unless proven to be an 
"Excluded PCB Product". The definition of an Excluded PCB Product includes those products 
or source of the products containing <50 ppm concentration PCBs that were legally 
manufactured, processed, distributed in commerce, or used before October 1, 1984. 

4.2 Bulk Sampling of Source 
Materials 

On May 11, 2011, EnviroScience’s representative, Jonathan Hand, collected twelve (12) bulk 
samples of building materials to be analyzed for PCBs. Sampling involved removal of bulk 
product materials (source materials), such as window and door caulking and glazing 
compounds, using hand tools to submit in bulk form to determine PCB content. Tools utilized 
to collect samples were disposable items and discarded after each individual sample was 
collected to avoid cross contamination of samples. Each sample was placed in an individual 
container, labeled, and delivered to laboratory using proper chain of custody. Samples were 
analyzed at Con-Test Analytical Laboratories located in East Longmeadow, MA. Samples were 
analyzed using EPA Method 3500B/3540C (Soxhlet Region 1) for extraction and analysis of 
samples using EPA Method 8082. Refer to Table 5 for analytical results of all PCB bulk 
samples. 

The USEPA regulates materials containing > 50 ppm. However, ifPCBs greater than 1 ppm 
are present in a material, it must be demonstrated (proven) that the materials containing < 50 
ppm PCBs are an "Excluded PCB Product", which for this circumstance would be a product 
legally manufactured or used prior to October 1, 1984. 

4.3 Results 

The following table identifies the collected samples by location, material type, and sample 
number, results are pending. 

TABLE 5 
Sampling and Analysis Results Table for PCB Bulk Sam ales 

SAMPLED PCB CONTE~ 
MATERIAL ~PE         SAMPLE NO  OCAV O  i i i 

Interior Window glazing 
511JH-C1A 76 (Aroclor 1254) Room 264 (C1, C2), 

Compound 
Interior Window glazing 

511JH-C1B 80 (Aroclor 1254) Cafeteria (B7, C3, C7) 
Compound 

Interior Window glazing 
511JH-C1C 16 (Aroclor 1254) Room 124 (t32, B3) 

Compound 
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Doors to exterior near 
Interior Door caulking          0511JH-C2A         1,500 (Aroclor 1254) 

Room 122 

Doors to exterior 
Interior Door caulking           0511JH-C2B          19 (Aroclor 1254) 

Main Entrance 

Doors to exterior near 
Interior Door caulking          0511JH-C2C         1,200 (Aroclor 1254) 

Room 166 

Doors to exterior near 
Exterior Door caulking 0511JH-C3A 

180,000 (Aroclor 
Room 122 1254) 

Doors to exterior 
Exterior Door caulking 0511JH-C3B 110 (Aroclor 1254) 

Main Entrance 

Doors to exterior near 
Exterior Door caulking 0511JH-C3C 

240,000 (Aroclor 
Room 166 1254) 

Exterior Side C1, C4 
270,000 (Aroclor 

Window          Exterior Window Caulking         0511JH-C4A                1254) 

Exterior Side A1, A4 Exterior Window Caulking 0511JH-C4B 190,000 (Aroclor 
Window 1254) 

Exterior Side B4, B7 Exterior Window Caulking 0511JH-C4C 270,000 (Aroclor 
Window 1254) 

The materials sampled were determined to contain PCBs at regulated concentrations based on 
the limited representative samples collected. Refer to Appendix tv for Laboratory analysis 
results. 

4.4 Conclusions 

EnviroScience performed testing for PCBs and the results did identify PCBs at concentrations 
above EPA threshold of 50 ppm. The results with the exception of two of the twelve samples 
collected exceeded 50 ppm. It should be noted that the two results containing less than 50 ppm 
are likely a result of maintenance activity which could have removed original caulking or glazing 
compound containing greater than 50 ppm as PCBs were present in both materials but < 50 
ppm. Therefore an "exclusion" is not likely to exist for these materials and all window and 
door systems should be included in proposed remediation plan. 

The results indicate both interior and exterior materials associated with windows and door 
systems contain PCBs. The firs step prior to development of a scope of required remediation 
work is to characterize adjacent surfaces. This will include conducting sampling of adjacent 
masonry, soil and dust associated with the site. 

Since a present regulated source of PCBs exists based on results for interior window glazing 
compounds, interior door caulking, exterior door caulking and exterior window caulking, EPA 
requires a determination of potential contamination as an evaluation of potential remediation 
wastes. The present results require sampling of the following surfaces to determine extent of 
PCB contamination of adjacent surfaces: 

G:\P2008 \0788\A2E\Deliverable s \Reports \RLM_We stportMiddle_HazMatRpt_20110524.doc 9 

CGKV12376 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 32 of 245



¯ ad}acent masonry surf-aces at interior side of-door systems 

¯ ad)acent masonry surf-aces at exterior side of- door systems 

¯ ad)acent masonry surf-aces at exterior side of-window systems 

¯ asphalt and concrete sidewalks ad)acent to doors 

¯ exterior soil 

¯ collection of-wipe samples on interior window sills and moors 

A schedule and sequence of- sampling will be determined with the school that best supports 

decision making f-or the pro)ect as well as health and safety of- staff and students. We 

understand that the intent is to potentially begin work in 2011 and we are not presently 

anticipating performance of- air sampling at this time. If- air sampling is requested or the 

schedule of-work will go beyond 2011 we may recommend air sampling to be consistent with 

current EPA suggested guidance f-or schools 

The costs f-or conducting the above mentioned testing and development of- plans f-or 

submission to EPA will be required and are beyond the scope of- the current proposal f-or 

services. We can provide supplemental scope and fee in a proposal f-or work. 

Reviewed by: 

Robert L. May, Jr. Stephen W. Connelly 

Vice President Senior Vice President 

RLM:adw 

G:\P2008\0788\A2E\Deliverables \Reports \RLM_WestportMiddle_HazMatRpt_20110524.doc 1 0 

CGKV12377 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 33 of 245



Appendix A 

Inspector Licenses and Certifications 
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Commonwealth of Massachusetts 
Division of Occupational Safety 

Heather E. Rowe, Acting Commissioner 

Asbestos Inspector 

JONATHAN L. HAND 

Member of C.O.N.E.S. 

HV 
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Appendix B 

Asbestos PLM Sample Results and Chain of Custody 
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EMSL Analytical, ~nc. 
307 West 38~h Street, New York, NY l 00i8 

Attn: Bob May Customer ID: ENVI54 
Fuss & O’ Neill EnviroScience, LLC Customer PO: 
146 Hartford Road Received: 05/16/11 9:21 AM 

Manchester, CT 06040 EMSL Order: 031114076 

Fax: (860) 812-2228           Phone: (860) 646-2469 
EMSL Proj: 

Project: 20080788.A2EIWESTPORT MIDDLE SCHOOL-CGKV/ 
WESTPORT MIDDLE SCHOOL 

Analysis Date: 5/17/2011 

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy 

Non-Asbestos Asbestos. 

Sample Description Appearance % Fibrous % Non-Fibrous % Type 

511JH-M-01A ROOM 264 - Gray 98% Non-fibrous (other) 2% Chrysotile 

031114076-0001 WINDOW Non-Fibrous 
GLAZING Heterogeneous 
COMPOUND 

511JH-M-01 B CAFETERIA- Stop Positive (Not 

03111407643002 WINDOW Analyzed) 

GLAZING 
COMPOUND 

511JH-M-01C ROOM 124- Stop Positive (Not 

031114076.0003 WINDOW Analyzed) 

GLAZING 
COMPOUND 

511JH-M-02A EXTERIOR Black 5% Fibrous (other) 83% Non-fibrous (other) 2% Chrysotile 

03111407643004 DOOR NEAR Non-Fibrous 10% Cellulose 
122 - INTERIOR Heterogeneous 
DOOR CAULK 

511JH-M-02B MAIN Stop Positive (Not 

031114076-0005 ENTRANCE - Analyzed) 

INTERIOR DOOR 
CAULK 

511JH-M-02C EXTERIOR Stop Positive (Not 

031114076-0006 DOOR NEAR Analyzed) 

166 - INTERIOR 
DOOR CAULK 

I Initial report from 05/18/2011 00:11:03 

Analyst(s) 7> , 

Jessica Cox (8) James Hall, Laboratory Manager 
or other approved signatory 

EMSL maintains liability limited to cost of analysis. T~is report relates only to the samples reported and may not be reproduced, except in full, without wdtten approval by EMSL EMSL 
beam no responsibility for sample collection acti~ties or analytical method limitations, Interpretation and use of test results are the responsibility of the client. This report must not be 
used by the client to claim product certification, approval, or endorsement by NVLAP, NIST or any agency of the federal govemmenL Non-friable organically bound materials present a 
problem matrixand therefore EMSL recommends gra,,imetdc reduction pdor to analysis. Samples received in good condition unless otherwise noted. 

Samples analyzed by EMSL Analytical, Inc. New York, NY AIHA-LAP, LLC-IHLAP Lab 102581, NVLAP Lab Code 101048-9, NYS ELAP 11506, NJ NY022, CT PH-0170, MA AA000170 

Test Report PLM-7.23.0 Printed: 5/1~/2011 7:22:05 AM 1 
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E#~]SL Analytical, 
307 ~#est 38~h Street, New York, NY 100"l 8 

Phone: (2~) ;290-0051 

Attn: Bob May Customer ID: ENVI54 
Fuss & O’ Neill EnviroScience, LLC Customer PO: 
146 Hartford Road Received: 05/16/11 9:21 AM 
Manchester, CT 06040 EMSL Order: 031114076 

Fax: (860) 812-2228           Phone: (860) 646-2469 
EMSL Proj: 

Project: 20080788.A2E/WESTPORT MIDDLE SCHOOL-CGKV/ 
WESTPORT MIDDLE SCHOOL Analysis Date: 5/17/2011 

Test Report: Asbestos Analysis of Bulk Materials via EPA 600/R-93/116 Method using 
Polarized Light Microscopy 

Non-Asbestos Asbestos 

Sample Description Appearance % Fibrous % Non-Fibrous % Type 

511JH-M-03A EXTERIOR Black 100% Non-fibrous (other) None Detected 

031114076-0007 DOOR NEAR Non-Fibrous 
122 - EXTERIOR Heterogeneous 
DOOR CAULK 

511JH-M-03B MAIN Black 100% Non-fibrous (other) None Detected 

031114076-0008 ENTRANCE - Non-Fibrous 
EXTERIOR Heterogeneous 
DOOR CAULK 

511JH-M-03C EXTERIOR Black 100% Non-fibrous (other) None Detected 

03111407643009 DOOR NEAR Non-Fibrous 
166 - EXTERIOR Heterogeneous 
DOOR CAULK 

511JH-M-04A C1 WINDOW - Black 100% Non-fibrous (other) None Detected 

031114076-0010 EXTERIOR       Non-Fibrous 
WINDOW CAULK Heterogeneous 

511JH-M-04B A4 WINDOW - Black 100% Non-fibrous (other) None Detected 

031114076-0011 EXTERIOR Non-Fibrous 
WINDOW CAULK Heterogeneous 

511JH-M-04C B4 WINDOW - Black 100% Non-fibrous (other) None Detected 

031114076-0012 EXTERIOR Non-Fibrous 
WINDOW CAULK Heterogeneous 

I Initial report from 05/18/2011 00:11:03 
I 

Analyst(s) ,,.~,~ ~ ~ r.~- 

Jess~a Cox (8) James Hall, Labomto~ Manager 
or other a~ro~ s~nato~ 

I 
EMSL maintains liability limited to cost of analysis. This report relates only to the samples reported and may not be reproduced, except in full, without wdtten approval by EMSL. EMSL 
bears no responsibility for sam pie collection activities or analytical m ethod limitations. Interpretation and use of test results are the responsibility of the client. This report re ust not be 
used by the client to claire product certitication, approval, or endorsement by NVLAP, NIST or any agency of the federal govemment. Non-friable organically bound materials present a 
problem reatdx and therefore EMSL recommends gravimetdc reduction pdor to analysis. Samples received in good condition unless otherwise noted. 

Samples analyzed by EMSL Analytical, Inc. New York, NY AIHA-LAP~ LLC-IH LAP Lab 102581, NVLAP Lab Code 101048-9, NYS ELAP 11506, NJ NY022, CT PH-0170, MA AA000170 

Test Report PLM-7.23.0 Printed: 5/18/2011 7:22:05 AM THIS IS THE LAST PAGE OF THE REPORT. 2 
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0~1114076 

’ FUSS & O’NEILL 
EnvlIOSClertce, LLC www, fando.com 

~ 50 Redfield Street, State 100 Boston, ~,.~ 02122 (61~ (61~ 28~-8253 

S~IP~ LOG FOR ASBESTOS BULKS 

Sheet ~ of ~ 

Sample ID 
~ 

Sample Location Material Restflt (%) 

Y:\Adrrfin\FOR/viS\Ashestos Bulks Chakn or" Custody-Boston ~ev 040Zdoc 
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Appendix C 

Asbestos TEM Sample Results and Chain of Custody 

G:\P2008\0788\A2E\Deliverables\Reports\RLM WestportMiddle HazMatRpt 20110524.doc 
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EI~SL Analy[ica~, ~nc. 

307 West 38th St[eet, New Yolk, NY 

Phone: (2’12) 290-005’1 Fax: (2"12) 290-0058 Ernaih rnanhattanlab@emsl.corn 

Attn: Bob May Customer ID: ENVI54 
Fuss & O’ Neill EnviroScience, LLC Customer PO: 
146 Hartford Road Received: 05/16/11 9:21 AM 

Manchester, CT 06040 EMSL Order: 031114076 

Fax: (860) 812-2228           Phone: (860) 646-2469 
EMSL Proj: 

Project: 20080788.A2E/WESTPORT MIDDLE SCHOOL-CGKV/ 
WESTPORT MIDDLE SCHOOL Analysis Date: 5/22/2011 

Test Report: Asbestos Analysis of Bulk Materials via Transmission Electron 
Microscopy. Chatfield Method (rev 2) 

APPROX. 
MATRIX NON-ASBESTOS ASBESTOS 

SAMPLE ID COLOR MATERIAL FIBERS RANGE TYPE AVG 

511JH-M-03A Black 100.0% ND ND 
031114076’-0007 

511JH-M-04A Black 98.7% 1.2-1.5% Chrysotile 1.3% 
031114076-0010 

I Initial report from 05/18/2011 00:11:03                                                                                                  I 

Analyst(s) 
.#,t~.~,.~,- ~ t.- 

David Z. Chen (2) 
James Hall, Laboratory Manager 

or other approved signatory 

The above report relates only to the items tested. This report may not be reproduced, except in full, without wdtten approval by EMSL Analytical, Inc. Samples received in good condi~on 
unless otherwise noted. 

Samples analyzed by EMSLAnalytical, inc. New York, NYNYS ELAP 11506 

TEMChatver2-7.21.0 Printed: 5/22/2011 9:24:09 PM THIS IS THE LAST PAGE OF THE REPORT. 1 
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Appendix D 

Lead Testing Equipment and Procedures 

G:\P2008\0788\A2E\Deliverables\Reports\RLM WestportMiddle HazMatRpt 20110524.doc 
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STANDARD OPERATING PROCEDURES 
TESTING PROCEDURES AND EQUIPMENT 

(Commonwealth of Massachusetts) 

Massachusetts General Laws (M.G.L.) c. III, §190-199A 105CMR 460 with reference to lead 
based paint testing were consulted for this inspection. This regulation is administered by the 
Massachusetts Department of Public Health’s Lead Poisoning Prevention Program. 
EnviroScience inspectors are licensed by the Commonwealth under this regulation. 

This lead evaluation was either comprehensive or a determination. Both the proposed scope of 
work and the final report will note which type of evaluation was done. A comprehensive 
inspection means that representative painted surfaces were systematically evaluated on a room 
by room basis in accordance with the above referenced Massachusetts regulations. 

A lead determination, means that only a few surfaces were tested and that conclusions about 
untested areas cannot be reliably determined based on the limited testing that was done. A 
disclaimer will be employed in the report to note that the lead evaluation done is not in complete 
accordance with the testing protocol in the Massachusetts lead regulations. 

Lead-based paint surfaces and components were identified by utilizing on-site x-ray fluorescence 
(XRF) instruments. EnviroScience Consultants, Inc. owns and maintains two different types of 
XRFs for testing for lead-based paint. These instruments are four (4) Radiation Monitoring 
Device LPA-ls (RMD) and a Scitec MAP 4 analyzer. Each of these instruments is operated in 
accordance with state and federal and manufacturer standards on the use of the instruments. 

The federal government has developed Performance Characteristic Sheets (PCS) for each of the 
types of instruments cited above. Each instrument must be calibrated in accordance with these 
PCSs on a 1.0 milligram lead standard. Each of EnviroScience’s instruments has one of these 
standards assigned to it. Some of the standards were purchased directly from the government 
and the others from the manufacturers of the instruments. 

Readings (corrected for a substrate contribution, if applicable) of 1.0 mg/cm2 or greater are 
considered to be dangerous levels of lead which must be abated (or in the case of certain metal 
components, just rendered intact) if a child under the age of six years has access to them and 
they are either on a defective surface, a chewable surface or a movable/impact surface on 
window components. 

Prior to the start of any testing, a sketch of the building is drawn, and side designations are given 
to help identify exactly where readings were taken. Drawings depicting the room numbering 
scheme are located on the cover page(s) for the building(s) inspected. Each side of the building 
was labeled A, B, C or D. The "A" side of the unit is the side of primary entrance into a 
dwelling, and this room is always Room 1. Areas in the units include rooms, hallways and 
closets. Areas are numbered in a clockwise fashion as building construction allows. This allows 
the inspector to indicate which substrate surface was tested. The type of hazard (if present) is 
described by circling the acronym on the testing form. 
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When more than one surface type was present on a side, the component tested was indicated with 
a number. If two windows were present on a building side, they were numbered left to right. 
Closet shelves and shelf supports were numbered top to bottom. 

It is understood that the room layouts presented in the report are in conformance with the 
conditions that exist at the time the testing is performed. EnviroScience avoids labeling a room 
solely by its current functional use (i.e., living room, bedroom, etc.) since this use can change 
over time. Similarly, room layouts can change dramatically as dwellings are renovated and 
additions are built, incorporating existing rooms, or existing interior walls are moved or 
eliminated altogether. 

F:’tEVERYONE\WORD\PROJECTS\TEMPLATES\S O PTPAE-MA.TMP.DO C 

September 2002 
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Appendix E 

Lead Testing Data Sheets 

G:\P2008\0788\A2E\Deliverables\Reports\RLM WestportMiddle HazMatRpt 20110524.doc 
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Project # Address LJ~. ~/’~- ,/,4 :-,/,~ I~_. 5~. g,~.-~ Date 

Room Side Surface Pb byXRF Defective Substrate* 

*P=Plaster S=Gypsum Wallboard (sheetrock) L=Lead Containing Alloy (No Coating) M=Metal A=Alumimum W=Wood V=Vinyl 

Page of 
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Appendix F 

PCB Sample Results and Chain of Custody 

G:\P2008\0788\A2E\Deliverables\Reports\RLM WestportMiddle HazMatRpt 20110524.doc 
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

May 20, 2011 

Bob May 

Fuss & O’Neill EnviroScience, LLC - MA 

50 Redfield Street, Suite 100 

Boston, MA 02122 

Project Location: Westport Middle School, Westport, MA 

Client Job Number: 

Project Number: 20080788.A2E 

Laboratory Work Order Number: 11E0454 

Enclosed are results of analyses for samples received by the laboratory on May 13, 2011. If you have any questions concerning 

this report, please feel free to contact me. 

Sincerely, 

Holly L. Folsom 

Project Manager 

I Pagelof22 I 
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

REPORT DATE: 5/20/2011 
Fuss & O’Neill Envh’oScience, LLC - MA 

50 Redfield Street, Suite 100 

Boston, MA 02122 PURCHASE ORDER NUivlBER: 20080788.A2E 

ATTN: Bob May 

PROJECT NUMBER:    20080788.A2E 

ANALYTICAL SUMMARY 

WORK ORDER NUMBER: 1 IE0454 

The results of analyses performed on the following samples submitted to the CON-TEST Analytical Laboratory are found in this report. 

PROJECT LOCATION: Westport Middle School, Westport, MA 

FIELD SAMPLE # LAB ID: MATRIX SAMPLE DESCRIPTION TEST SUB LAB 

512JH-C1A 11E0454-01 Carflk Int win glaze 264 CI & 2 SW-846 8082 

512JH-C1B 11E0454-02 Caulk cafe B7, C3 & 7 SW-846 8082 

512JH-C1C 11E0454-03 Caulk 124 B2 & 3 SW-846 8082 

512JH-C2A 11E0454-04 Caulk Int door caulk near 122 SW-846 8082 

512JH-C2B 11E0454-05 Caulk Main SW-846 8082 

512JH-C2C 11E0454-06 Caulk Near 166 SW-846 8082 

512JH-C3A 11E0454-07 Caulk Ext door caulk near 122 SW-846 8082 

512JH-C3B 11E0454-08 Caulk Main SW-846 8082 

512JH-C3C 11E0454-09 Caulk Near 166 SW-846 8082 

512JH-C4A 11E0454-10 Caulk Ext win caulk C1 & C4 SW-846 8082 

512JH-C4B 11E0454-11 Caulk Ext win caulk A1 & A4 SW-846 8082 

512JH-C4C 11E0454-12 Caulk B4 & B7 SW-846 8082 

Page2of22 / 
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ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

CASE NARRATIVE SUMMARY 

All reported results are within defined laboratory quality conlxol objectives lmless listed below or otherwise qualified in this report. 

SW-846 8082 

Qualifications: 

The surrogate recovery for tliis sample is not available due to sample dilution below the surrogate reporting limit required from high analyte 

concentration and~or matrix interferences. 

Analyte & Samples(s) Qualified: 

Decachlorobiphanyl, Decachloroblphenyl [2C], Tetrachloro-m-xylene, Tetraehloro-m-xylane [2C] 

11E0454-041512JH-C2A], llE0454-061512JH-C2C], 11E0454-071512JH-C3A], 11E0454-081512JH-C3B], llE0454-091512JH-~3C], llE0454-101512JH-C4A], 

1 IE0454-11 [512JH-C4B], 11E0454-121512JH-C4C] 

The results of analyses reported only relate to samples submitted to the Con-Test Analytical Laboratory for testing. 

I certify that the analyses listed above, unless specifically listed as subcontracted, if any, were performed under my direction according to the approved methodologies listed 

in this document, and that based upon my inquiry of those individuuals immediately responsible for obtaining the information, the material contained in this repm~ is, to the 

best of my knowledge and belief, accurate and complete. 

Daren J. Damboragian 

Laboratory Manager 
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ANALYTICAL LABORATORY" 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

Project Location: Westport Middle School, Westpor Sample Description: lnt win glaze 264 CI & 2 Work Order: 11E0454 

Date Received: 5/13/2011 

Field Sample #: 512JH-C1A Sampled: 5/11/2011 00:00 

Sample ID: 11E0454-01 

Samole Matrix: Caulk 

Polyehlorinated Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroelor-1016 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Aroclor-1221 [1] ND 3.5 mg~g 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Aroclor-1232 [1] ND 3.5 mg~Kg 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Aroc16r-1242 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/i1 5/20/11 5:53 JMB 

Aroclor-1248 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Aroclor-1254 [2] 76 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Aroclor-1260 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Aroclor-1262 [1] ND 3.5 mg!Kg 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Aroclor-1268 [I] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 5:53 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl [1] 122 30-150 5/20/11 5:53 

Decachlorobiphenyl [2] 103 30-150 5/20/11 5:53 

Te~a’achloro-m-xylene [ 1 ] 106 30-150 5/20/11 5:53 

TeU’achloro-m-xylene [2] 98.9 30-150 5/20/11 5:53 

Page 4 of 22 
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i ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

Project Location: Westport Middle School, Westpor Sample Description: cafe BT, 03 & 7 Work Order: 1 IE0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C1B Sampled: 5/11/2011 00:00 

Sample ID: 11E0454-02 

Sample Matrix: Caulk 

Polychlorlnated Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilnfion Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Aroclor-1221 [1] ND 3~5 m~g 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Aroclor-1232 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Aroclor-1242 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Arc, clot-1248 [1] ND 3.5 m~/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Aroclor-1254 [2] 80 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Aroclor-1260 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Aroclor-1262 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Aroclor-1268 [1] ND 3.5 mg/Kg 20 SW-846 8082 5/13/11 5/20/11 6:07 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl [1] 125 30-150 5/20/11 6:07 

Decachlorobiphenyl [2] 105 30-150 5/20/11 6:07 

Tetrachloro-m-xylene [1 ] 111 30-150 5/20/11 6:07 

Tetrachloro-m-xylene [2] 105 30-150 5/20/11 6:07 

I Page5of22 I 
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ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

Project Location: Westport Middle School, \Vestpor Sample Description: 124 B2 & 3 Work Order: i 1E0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C1C Sampled: 5/11/2011 00:00 

Sample ID: 11E0454-03 

Samole Matrix: Caulk 

Polychlorinated Biphenyls By GC/ECD 

Date Date/Time 
Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 1.9 mg/Kg 10 S~V-846 8082 5/13/11 5/19/11 23:04 JMB 

Aroclor-1221 [I] ND 1.9 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:04 JMB 

Aroclor-1232 [1] ND 1.9 mgA~g 10 SW-846 8082 5/13/11 5/19/11 23:04 JMB 

Aroclor-1242 [1] ND 1.9 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:04 JMB 

Aroclor-1248 [1] ND 1.9 m~’Kg 10 SW-846 8082 5/13/11 5/19/11 23:04 JM~ 
Aroclor-I254 [2] 16 1.9 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:04 JMB 

Aroclor-1260 [1] ND 1.9 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:04 JMB 

Aroclor-1262 [1] ND 1.9 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:04 JMB 

Aroclor-1268 [1] ND 1.9 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:04 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl [1] 93.0 30-150 5/19/11 23:04 
DecachlorobiphenyI [2] 90.6 30-150 5/19/11 23:04 
Tetrachloro-m-xylene [1] 107 30-150 5/19/11 23:04 
Tetrachloro-m-xylene [2] 97.5 30-150 5/19/11 23:04 

Page 6 of 22 
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ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

Project Location: Westport Middle School, Westpor Sample Description: Int door caulk near I22 Work Order: l 1E0454 

Date Received: 5/13/2011 

Field Sample #: 512JH-C2A Sampled: 5/11/2011 00:00 

Samole ID: 11E0454-04 

Samt~le Matrix: Caulk 

Polyehlorinated Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 190 mg/Kg 1000 SW-846 8082 5/13/11 5/19/11 23:19 JMB 

Aroclor-1221 [1] ND 190 m~Kg 1000 SW-846 8082 5/13/11 5/19/11 23:19 JMB 

Aroclor-1232 [1] ND 190 m~Kg 1000 SW-846 8082 5/13/11 5/19/11 23:19 JMB 

Aroclor-1242 [1] ND 190 mg/Kg 1000 SW-846 8082 5/13/11 5/19/i1 23:19 JMB 

Aroclor-1248 [1] ND 190 mgfKg 1000 SW-846 8082 5/13/11 5/19/11 23:19 JMB 

Aroclor-1254 [2] 1500 190 mg/Kg 1000 SW-846 8082 5/13/11 5/19/11 23:19 JMB 

Aroclor-1260 [1] ND 190 mg/Kg 1000 SW-846 8082 5/13/11 5/19/11 23:19 JMB 

Aroclor-1262 [1] ND 190 mg/Kg 1000 SW-846 8082 5/13/11 5/19/11 23:19 3MB 

Aroclor-1268 [1] ND 190 mg/Kg 1000 SW-846 8082 5/13/11 5/19/11 23:19 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl [1] * 30-150 S-01 5/19/11 23:19 

Decachlorobiphenyl [2] * 30-150 S-01 5/19/11 23:19 

Tetraehloro-m-xylene [1] * 30-150 S-01 5/19/11 23:19 

Tetrachloro-m-xylene [21 * 30-150 S-01 5/19/11 23:19 
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; ANALY~T!CAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 4i 3/525-6405 * TEL. 413/525-2332 
Project Location: Westport IVliddle School, Westpor Sample Description: Main Work Order: 11E0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C2B Sampled: 5/I1/2011 00:00 

Sample ID: 11E045,1-05 

Samole Matrix: Caulk 

Polychlorinated Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 1.8 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1221 [1] ND 1.8 m~g 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1232 [I] ND 1.8 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1242 [1] ND 1.8 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1248 [1] ND 1.8 m~Kg 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1254 [i] 19 1.8 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1260 [1] ND 1.8 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1262 [1] ND 1.8 mg/Kg 10 SW-846 8082 5/13/11 5/19/11 23:33 JMB 

Aroclor-1268 [i] ND 1.8 mg/Kg 10 SW-846 8082 5/13/11 5/19/i1 23:33 JMB 

Surrogates % Recovery Recove~y Limits Flag 

Decachlorobiphenyl [1] 97.4 30-150 5/19/11 23:33 

Decachlorobiphenyl [2] 89.5 30-150 5/19/11 23:33 

Tetrachloro-m-xylene [1] 93.7 30-150 5/19/11 2.3:33 
Tetrachloro-m-xylcue [2] 82.3 30-150 5/19/11 23:33 

Page 8 of 22 
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~ ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 0i 028 * FAX 4i 3/525-6405 * TEL. 4i 3/525-2332 
Project Location: Westport Middle School, Westpor Sample Description: Near 166 Work Order: 11E0454 

Date Received: 5/13/2011 

FieldS,ample#: 512dH-C2C Sampled: 5/11/2011 00:00 

Sample 1D: 11E0454-06 

Sample Matrix: Caulk 

Polychlorinated’Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 91 mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Aroclor-1221 [1] ND 91 mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Axoclor-1232 [1] ND 91 mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Aroclor-1242 [1] ND 91 mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Aroclor-1248 [1] ND 91 mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Aroclor-1254 [2] 1200 91 mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Aroclor-1260 [1] ND 9i mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Aroclor-1262 [1] ND 91 mgiKg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Aroclor-1268 [1] ND 91 mg/Kg 500 SW-846 8082 5/13/11 5/20/11 6:22 JMB 

Surrogates % Recovery Recove~, Limits Flag 

Decachlorobiphenyl [1] * 30-150 S-01 5/20/11 6:22 

Decachlorobiphenyl [2] * 30-150 S-01 5/20/11 6:22 

Tetrachloro-m-xylene [1] * 30-150 S-01 5/20/I1 6:22 

Tetrachloro-m-xylene [2] * 30-150 S-01 5/20/11 6:22 

Page 9 of 22 
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ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

ProjectLocation: Westport Middle School, Westpor Sample Description: Ext door caulk near122 WorkOrder: 11E0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C3A Sampled: 5/11/2011 00:00 

Sample ID: 11E0454-07 

Sample Matrix: Caulk 

Polychlorinated Biphenyls By GC/ECD 

Date Date/Time 
Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Ar0clor-1221 [1] ND 18000 m~Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Aroclor-1232 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Aroclor-1242 [1] ND 18000 mgfKg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Aroclor-1248 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Aroclor-1254 [2] 180000 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Aroclor-1260 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Aroclor-1262 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Aroclor-1268 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:02 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl [1] * 30-150 S-01 5/20/11 0:02 

Decachlorobiphenyl [2] * 30-150 S-01 5/20/11 0:02 

Tetrachloro-m-xylene [1] * 30-150 S-01 5/20/11 0:02 

Tetrachloro-m-xylene [2] * 30-150 S-01 5/20/11 0:02 
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’ ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

Project Location: Westport Middle School, Westpor Sample Description: Main Work Order: 11E0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C3B Sampled: 5/11/2011 00:00 

Sample ID: 11E0454-08 

Sample Matrix: Caulk 

Polychlorinated Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 9.9 mg/Kg 50 SW-846 8082 5/13/11 5/20/11 0:16 YMB 

Aroclor-1221 [1] ND 9.9 mg/Kg 50 SW-846 8082 5/13/11 5/20/11 0:16 YMB 

Aroclor-1232 [1] ND 9,9 mg/Kg 50 SW-846 8082 5/13/11 5/20/11 0:16 JMB 

Aroclor-1242 [1] ND 9.9 mg/Kg 50 SW-846 8082 5/13/11 5/20/11 0:16 JMB 

Aroclor-1248 [1] ND 9.9 m~,gJKg 50 SW-846 8082 5/13/11 5/20/11 0:16 JMB 

Aroclor-1254 [2] 110 9.9 mg/Kg 50 SW-846 8082 5/13/11 5/20/11 0:16 JMB 

Aroclor-1260 [1] ND 9,9 mg/Kg 50 SW-846 8082 5/13/11 5/20/11 0:16 JMB 

Aroclor-1262 [1] ND 9,9 mg/Kg 50 SW-846 8082 5/13/11 5/20/11 0:16 JMB 

Aroclor-1268 [1] ND 9.9 mg/Kg 50 SW-846 8082 5/13/11 5/20/1i 0:16 JMB 

Surrogates % Recovery Recovery Limits Flag 

Deeaehlorobiphenyl Ill * 30-150 S-01 5/20/11 0 16 

Deeaehloroblphenyl [2] * 30-150 S-01 5/20/11 0:16 

Tetraehloro-m-xylene [1] * 30-150 S-01 5/20/11 0:16 
I 

Tetraehloro-m-xylene [2] * 30-150 S-01 5/20/11 0:16 
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L ANALYTICAL LABORATORY 

39 Spruce StFeet * East Longmeadow, MA 01028 * FAX 4i 3/525-B405 * TEL. 413/525-2332 
Project Location: Westport Middle School, Westpor Sample Description: Near 166 Work Order: 11E0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C3C Sampled: 5/11/2011 00:00 

Sample ID: 11E0454-09 

Sample Matrix: Caulk 

Polychlorlnated Biphenyls By GC/ECD 

Date Date/Time 
Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 17000 mg/Kg 100000 SW-846 8082 ~/13/11 5/20/11 0:30 JMB 

Aroclor-1221 [I] ND 17000 m~Kg 100000 SW-846 8082 5/13/11 5/20/11 0:30 JivlB 

Aroclor-1232 [1] ND 17000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:30 YMJ3 

Aroclor-1242 [1] ND 17000 mg/Kg 100000 SW-846 8082 5/13/I1 5/20/11 0:30 JMB 

Aroclor-1248 [1] ND 17000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:30 JMB 

Axoclor-1254 [2] 240000 17000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:30 JMB 

Aroclor-1260 [1] ND 17000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:30 JMB 

Aroclor-1262 [1] ND 17000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:30 JMB 

Aroclor-1268 [1] ND 17000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/i1 0:30 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl Ill * 30-150 S-01 5/20/11 0:30 

Decachlorobiphenyl [2] * 30-150 S-01 5/20/11 0:30 

Tetrachloro-m-xylene [1 ] * 30-150 S-01 5/20/11 0:30 

Tetrachloro-m-xylene [2] * 30-150 S-01 5/20/11 0:30 

Page 12 of 22 

CGKV12407 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 63 of 245



39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

Project Location: Westport Middle School, Westpor Sample Description: Ext win caulk C 1 & C4 Work Order: 11E0454 

Date R.eceived: 5/13/2011 
¯ Field Sample#: 512JH-C4A Sampled: 5/11/2011 00:00 

Samole ID: 11E0454-10 

Samole Matrix: Caulk 

Polychlorlnated Biphenyls By GC/ECD 

Date Date/Time 
Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:45 JMB 

Aroclor-1221 [1] ND 18000 m~Kg 100000 SW-846 8082 5/13/11 5/20/11 0:45 JMB 

Aroclor-1232 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:45 JMB 

Aroclor-1242 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:45 JMB 

Aroclor-1248 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/i1 5/20/11 0:45 JMB 

Aroclor-1254 [2] 270000 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:45 JMB 

Aroclor-1260 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:45 JMB 

Aroclor-1262 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/I1 0:45 JMB 

Aroclor-1268 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:45 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl [1] * 30-150 S-01 5/20/11 0:45 

Decachlorobiphenyl [2] * 30-150 S-01 5/20/11 0:45 

Tetrachloro-m-xylene [1] * 30-150 S-01 5/20/11 0:45 

Tetrachloro-m-xylene [21 * 30-150 S-01 5/20/11 0:45 
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ANALYTICAL LA~O RATORY" 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 4i3/525-6405 * TEL, 4i3/525-2332 

Project Location: Westport Middle School, Westpor Sample Description: Ext win caulk A1 & A4 Work Order: l IE0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C4B Sampled: 5/11/2011 00:00 

Samole ID: 11E0454-11 

Sample Matrix: Caulk 

Polychlorlnated Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Aroclor-1221 [1] ND 18000 mo~g 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Aroclor-1232 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Aroclor-1242 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Aroclor-1248 [i] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:59. JMB 

Aroclor-1254 [2] 190000 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Aroclor-1260 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Aroclor-1262 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Aroclor-1268 [1] ND 18000 mg~<g 100000 SW-846 8082 5/13/11 5/20/11 0:59 JMB 

Surrogates % Recovery Recove~, Limits Flag 

Decachlorobiphenyl [1] * 30-150 S-01 5/20/11 0:59 

Decachlorobiphenyl [2] * 30-150 S-01 5/20/11 0:59 

Tetrachloro-m-xylene [1] * 30-150 S-01 5/20/11 0:59 

Tetrachloro-m-xylene 12] * 30-150 S-01 5/20/11 0:59 
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ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

ProjectLocation: Westport Middle School, Westpor Sample Description: B4&B7 WorkOrder: 11E0454 

Date Received: 5/13/2011 

Field Sample#: 512JH-C4C Sampled: 5/11/2011 00:00 

Samole ID: 11E0454-12 

Samole Matrix: Caulk 

Polychlorlnated Biphenyls By GC/ECD 

Date Date/Time 

Analyte Results RL Units Dilution Flag Method Prepared Analyzed Analyst 

Aroclor-1016 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 1:13 JMB 

Aroclor-1221 [1] ND 18000 m~Kg 100000 SW-846 8082 5/13/11 5/20/11 1:13 JMB 

Axoclor-1232 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 1:13 JMB 

Aroclor-1242 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/I1 1:13 JMB 

Aroclor-1248 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 1:13 JMB 

Aroclor-1254 [2] 230000 18000 mg/Kg i00000 SW-846 8082 5/13/I 1 5/20/11 1:13 JMB 

Aroclor-1260 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 1:13 JM]3 

Aroclor-1262 [1] ND 18000 mg/Kg 100000 SW-846 8082 5/13/11 5/20/11 1:13 YMB 

Aroclor-1268 [1J ND 18000 mgPKg 1O0000 SW-846 8082 5/13/11 5/20/11 1:13 JMB 

Surrogates % Recovery Recovery Limits Flag 

Decachlorobiphenyl [1] * 30-150 S-01 5/20/11 1:13 

Decachlorobiphenyl [2| * 30-150 S-01 5/20/11 1:13 

Tetrachloro-m-xylene [11 * 30-t50 S-01 5/20/11 1:13 

Tetrachloro-m-xylene [2] * 30-150 S-01 5/20/11 1:13 
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ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

Sample Extraction Data 

Prep Method: SW-846 3540C-SW-846 8082 

Lab Number [Field ID] Batch Initial [g] Final [mL] Date 

11E0454-01 [512JH-C1A] B030498 0.572 10.0 05/13/11 

11E0454-02 [512JH-C1B] B030498 0.574 10.0 05/13/11 

11E0454-03 [512JH-C1C] B030498 0.537 10.0 05/13/11 

11E0454-04 [512JH-C2A] B030498 0.535 10.0 05/13/11 

11E0454-05 [512JH-C2B] B030498 0,544 10.0 05/13/11 

11 E0454-06 [512JH-C2C] B030498 0.550 10.0 05/13/11 

11E0454-07 [512JH-C3A] B030498 0.565 10.0 05/13/11 

11E0454-08 [512JH-C3B] B030498 0.507 10,0 05/13/I 1 

11 E0454-09 [512JH-C3C] B030498 0.597 10.0 05/13/11 

11E0454-10 [512JH-C4A] B030498 0.559 i0.0 05/13/11 

11E0454-11 [512JH-C4B] B030498 0.554 10.0 05/13/ll 

11E0454-12 [512JH-C4C] B030498 0.541 10.0 05/13/11 
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ANALYTICAL LABORATORY 

39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

QUALITY CONTROL 

Polychlorinated Biphenyls By GC/ECD - Quality Control 

Reporting Spike Sottrce %REC RPD 
Analyte Result Limit Units Level Result %REC Limits RPD Limit Notes 

Batch B030498 - SW-846 3540C 

Blank(B030498-BLK1) Prepared: 05/13/11 Analyzed: 05/19/1I 

Aroclor-1016 ND 0,20 mg/Kg 

Aroclor-1016 [2C] ND 0.20 mgJKg 

Aroelor-1221 ND 0.20 mg~g 

Aroclor-1221 [2C] ND 0.20 mg!Kg 

Aroclur-1232 ND 0.20 mg/Kg 

Aroclor-1232 [2C] ND 0.20 mg/Kg 

Aroclor-1242 ND 0.20 mg/Kg 

Aroclor-1242 [2C] ND 0.20 mg/Kg 

Aroclor-1248 ND 0.20 mgiKg 

Aroclor-1248 [2C] ND 0.20 mg/Kg 

Aroclor-1254 ND 0.20 mg!Kg 

Aroclor-1254 [2C] ND 0.20 mg/Kg 

Aroclor-1260 ND 0.20 mg#Kg 

Aroclor-1260 [2C] ND 0.20 mg/Kg 

Aroclor-1262 ND 0.20 mg/Kg 

Aroclor-1262 [2C] ND 0.20 mg/Kg 

Aroclor-1268 ND 0.20 mg/Kg 

Aroclor-1268 [2C] ND 0.20 mg/Kg 

Surrogate: Decachlorobiphenyl 3.68 mg!Kg 4.00 92.1 30-150 

Surrogate: Decachlorobiphenyl [2C] 3.64 mg/Kg 4.00 91.1 30-150 

Snrrogate: Tetrachloro-m-xylene 3.93 mg/Kg 4.00 98.4 30-150 

Surrogate: Tetrachloro-m-xylene [2C] 3.78 mg!Kg 4.00 94.5 30-150 

LCS (B030498-BS1) Prepared: 05/13/11 Analyzed: 05/19/11 

Aroclor-1016 1.0 0.20 mg/Kg 1.00 105 40-140 

Aroclor-1016 [2C] 1.3 0.20 mg/Kg 1.00 127 40-140 

Aroclor-1260 1.2 0.20 mg/Kg 1.00 117 40-140 

Aroclor-1260 [2C] 1.2 0.20 mg/Kg 1.00 117 40-140 

Surrogate: Decaehlorobiphenyl 3.77 mg/Kg 4.00 94.3 30-150 

Surrogate: Decachlorobiphenyl [2C] 3.72 mg/Kg 4.00 93.0 30-150 

Surrogate: Tetrachloro-m-xylene 3.98 mg/Kg 4.00 99,4 30-150 

Surrogate: Tetrachloro~m-xylene [2C] 3.83 mg!Kg 4.00 95.8 30-150 

LCS Dup (B030498-BSD1) Prepared: 05/13/11 Analyzed: 05/19/11 

Aroclor-1016 L0 0.20 mg/Kg 1.00 105 40-140 0.399 30 

Aroclor-1016 [2C] 1.2 0.20 mg/Kg 1.00 123 40-140 3.03 30 

Aroclor-1260 1.1 0.20 mgiKg 1.00 111 40-140 5.81 30 

Aroclor-1260 [2C] 1.2 0.20 mg/Kg 1.00 122 40-140 3.80 30 

Surrogate: Decaehlorobiphenyl 3.71 mg/Kg 4.00 92,6 30-150 

Surrogate: Decachlorobiphenyl [2C] 3.63 mg/Kg 4.00 90.8 30-150 

Surrogate: Tetrachloro-m-xylene 4. 00 mg/Kg 4.00 100 30-150 

Surrogate: Tetrachloro-m-xylene [2C] 3.84 mg/Kg 4.00 95.9 "30-150 
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

FLAG/QUALIFIER SUMMARY 

* QC result is outside of established limits. 

~" Wide recovery limits established for difficult compound. 

:~ Wide RPD limits established for difficult compound. 

# Data exceeded client ’recommended or regulatory level 

Percent recoveries and relative percent differences (RPDs) are determined by the software using values in the 

calculation which have not been rounded. 

S-01 The surrogate recovery for this sample is not available due to sample dilution below the surrogate reporting limit 
required from high analyte concentration and/or matrix interferences. 
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39 Spruce Street * East Longmeadow, MA 01028 * FAX 413/525-6405 * TEL. 413/525-2332 

CERTIFICATIONS 
Certified Analyses included in this Report 

Analyte Certifications 

No certified Analyses included in this Report 

The CON-TEST Enviromnental Laboratory operates under the following certifications and accreditations: 

Code Description Number Expires 

AIHA American Industrial Hygiene Association 100033 01/1/2012 

MA Massachusetts DEP M-MA100 06/30/2011 

CT Connecticut Deparanent of Publilc Health PH-0567 09/30/2011 

NY New York State Department of Health 10899 NELAP 04/1/2012 

NH New Hampshire Environmental Lab 2516 NELAP 02/5/2012 

RI Rhode Island Department of Health LAO00112 12/30/2011 

NC Nol~h Carolina Div. of Water Quality 652 12/31/2011 

NJ New Jersey DEP MA007 NELAP 06/30/2011 

FL Florida Department of Health E871027 NELAP 06/30/2011 

VT Vermont Depa~nent of Health Lead Laboratory LL015036 07/30/2011 

WA State of Washin~on Department of Ecology C2065 02/23/2012 
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Polychlorinated Biphenyls (PCBS) Souree 
Removal Project Report and 

Mana g ement Plan 
Westport M iddle School 

400 Old Colony Road, Westport, Massachusetts 

Westport Comm~ Schools 
17 Main Road, Westport, MA 

April 1, 20~ 

FUSS & O’NEILL 
EnviroScience, r~c 

Fuss& O’Neill EnviroScience, LLC 

50 Redfield Street, Suite 100 

Boston, MA 0~ 

Project No. 20080788.A6E 
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S~i~’ oo 

Boston, MA 

02122 

6 7,282,467~ 

FUSS &O’NE LL 
 :oSci ce, < 

April 1, 2013 

Dr. Carlos Colley 

Superintendent 

Westport Community Schools 

17 Main Road 

Westport, Massachusetts Q2790 

RE: Polychlorinated Biphenyls (PCBS)Source Removal Project 

Report and Management Plan for Westport MiddleSchool 

400 Old Colony Road, Westport, Massachusetts 

Fuss& O’Neill EnviroScience, LLC No. 20060788.A6E 

Dear Dr. Colley: 

Enclosed please find the final report for Polychlorinated Biphenyls (PCBS) Source Removal Project 

Report and Management Plan for the Westport Middle School located in Westport, Massachusetts. The 

Waste Shipment Record (WSR) documents have been included with the report. This documentation 

should be placed at the central location where the school asbestos management plans are stored. In 

addition, the report should be transmitted to the EPA Region 1coordinator to fulfill request for 

information in reference for the work performed between May and December 2011 

This report is the requested submittal and shall be submitted upon your review and acceptance to the 

following 

Ms. Kimberly N. Tisa, PCB Coordinator 

Remediation and Restoration II Branch 

United States Environmental Protection Agency, Region 1 

5 Post Office Square, Suite 100-(0SRR07-2) 

Boston, MA 02109-39:12. 

Telephone (617) 9:lB-:L527 

If you have any questions re~rdingthe enclosed report, please do not hesitate to contact me at (617-282- 

4675), extension 4701 Thank you for this opportunity to have served your environmental needs. 

Vice President 

RLM/ftc 

Enclosure 

Coordinator 
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Fuss & O’Neill EnviroScience, LLC (EnviroScience) was retained to provide inspection, testing, planning, 

and on-site project monitoring for work involving the removal of Polychlorinated Biphenyls (PCBs) in 

source building materials. 

Westport Community Schools was selected as the recipient of funds from the Massachusetts School 
Building Authority (MSBA) fora Green Repairs Project at the Westport Middle School. The Green Repair 
Project was to include replacement of existing metal window systems and exterior door systems. 

During the planning portion of the project, adue diligence inspection involving the testing of building 

materials for potential hazardous materials was conducted in May 20~_1_ A summary report was prepared 

which identified building materials associated with the window systems and door systems to contain PCBs 

as source PCB Bulk Product Waste exceeding U.S. Environmental Protection Agency (EPA) concentrations 

of 50 ppm. In addition to PCBs the materials also contained asbestos. 

The discovery of PCBs which exceed EPA maximum allowable of 50 ppm is considered a prohibited or an 
"unauthorized use" of PCBs according to the Toxic Substance Control Act (TSCA) and therefore subject 
to the requirements that the materials be immediately removed in accordance with EPA regulation 40 CFR 
761 

The Green Repair project could not occur until the summer of 20:12 due to required planning and length of 

time to manufacture and receive replacement window systems which would not allow for immediate 

response to replace the windows and doors and address the PCBs identified in the caulking and glazing 

compounds. Additional testing of adjacent substrates, soil, indoor air, and wipe sampling was performed in 

June 20~_1_ Intent of adjacent porous surface sampling and soil samplir~ was to determine additional 

remediation work that would be required during replacement of window and door systems to be included in 

an overall project budget. 

Indoor air sampling and wipe sampling was required due to the delay in performance of any work until 20:12 

and proposed occupancy of the school building in September 20"J_1_ Also, the structure of the building is 

concrete frame and removal of framework if contaminated by a source of PCBs would require potential use 

of encapsulation techniques under a Risk Based Disposal Plan in accordance with 40 CFR 76~.61 (c). 

Adjacent substrates including porous brickand adjacent concrete were sampled in June 2011 Adjacent 

materials were determined to contain PCBs within a range of 0.:12 ppm to a high of 39 ppm up to I inch 

depth into substrate at caulking joints. A total of 21 samples of surface soil were collected along the 

building perimeter on all four sides of the structure and limited location determined to contain PCB 

concentrations above I ppm. A total of 20 wipe samples were collected adjacent to windows and doors on 

non-porous floor surfaces and porous window sill surfaces. Non-porous floor surfaces ranged from a low 

of 0.21micrograms per wipe to a high of ~ micro~ams per wipe. Porous brick window sills ranged from 

a low of none detected (N D) to a high of 2.5 micrograms per wipe. 

Indoor air sampling was performed utilizing Method TO-IOA homologanalysis for PCBs. In total 14 

locations were sampled. The results were compared to EPA Public Health Levels of PCBs in School 

~0~ 
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3 
Indoor Air for school age children 6<:12. years of age which is 300ng/m . The results identified 8 of the 
14 samples exceeded this Public Health Level with a range of None Detected to a High of 990 ng/m3 and 

average was 432 ng/rn~. School had been dismissed for the summer recess at the time sample results were 

received and teachers and custodial staff were removed from the building at that time and not permitted to 

occupy the building 

The information was transmitted to the EPA Region I coordinator via telephone call on June 24, 20~_l.after 

presented to the Westport Permanent School Committee meeting on June 23, 20~_1_ EPA Region 1 

coo rd i nato recommen ded proceeding with attempts to identify additional PCB Bulk Product material inside 

the building due to elevated concentrations of PCBs in indoor air. 

On June 27 and 29, 20~_1. limited additional potential sources of interior PCB Bulk Product Waste were 

sampled. Inspection involved a review of unit ventilator units at walls, ceilingand roofs for potential 

caulking, sealants or other suspect PCB items or materials. Identified suspect materials included locations of 

interior caulkingat columns, a foam filler atconcrete beams and columns, mastic/felt above "tectum" 

ceiling panels, white plaster material at air intake at unit ventilators, and homasote insulation at roof air 

intake ducts. Of the sampled materials regulated concentrations of PCBs above 50 ppm were identified 

associated with interior caulking at columns, the foam lille rat concrete beamsand columns, mastic/felt 

above "rectum" ceiling panels. The significant sources of PCB Bulk Product included more than 70,000 

square feet of ceiling masticand 6,000 LF of caulking both interior and exterior to the building. 

The discovery of interior sources of PCBs prompted a site meeting with EPA Region 1 Coordinator to 

discuss next steps in planning process and potential occupancy of school in September2011. Thesite 

meeting occurred on July 14, 20~_1_ The significan t sources of PCBs at Westport Middle School prompted 

several challenges to occupy the building in September 20~_1. and the Westport Community Schools 

Superintendent be~n identification of alternative space options which included split schedules at Westport 

schools, use of other School districts, abandoned buildings, and portable classrooms as alternatives to 

occupancy of the Westport Middle School. 

A pilot project was planned and work was conducted by Triumvirate Environmental Inc. (Triumvirate). 
The pilot project included an action plan in several representative rooms of the building to physically 
remove materials to better understand the feasibility of conducting the work, associated time and cost to 
complete, and identify, with post removal airsamples, the effectiveness of reducing indoor air quality to 
acceptable ranges. 

Results of the pilot project determined the effectiveness of reducing indoor air concentrations by 

removing most of the identified interior sources of PCBs and limited removal of exterior caulking materials 

around windows beneath unit ventilator intake points. Indoor air sample results identified post removal 
3 

indoor air concentrations to be close to or lower than 300 ng/m . 

A special meeting of the Westport Permanent School Committee was held to identify the results of the 

pilot project and to discuss anticipated costs for replication of process throughout the school building on 

August 2, 20£1_ Budget costs were prepared by Triumvirate. A meeting was held with EPA Region 1 

Coordinator to discuss the plans to move forward with source removal of identified PCB Bulk Product 

materials. EPA Region 1 Coordinator confirmed no formal submission of a plan was required. Caution 

was offered by EPA Region 1Coordinator that this process is only the firststep with the only goal of 
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potentiallyoccupyingthe buildingin September2011and that long rangeplansand goalsfor continued 

monitoringand eventual elimination of all PCB Bulk Product Materials and addreesingadjacent PCB 

Remediation Wastes must be developed by Westport Community Schools 

The project to begin removal of interior and exterior identified PCB source materials as PCB Bulk 

Product Waste be_.~n on August :11, 20:1_1_ The Contractor was Triumvirate. Triumvirate utilized as sub- 

contractors Dec-TamCorporation (Dec-tam) as well as LVl Services (LVl) to assist with the project 

and maintain the goal of opening school on September 6, ~ The scope of work included the complete 

removal of all accessible interior "tectum" ceiling panels and the majority of the associated asbestos 

and PCB containing mastic/felt on concrete ceiling deck. Work also included complete removal of alIPCB 

Containing interior caulking, allinterior PCB containing foam filler, and removal of all exterior PCB 

Containing window caulking PCB Containing caulking was removed from interior and exterior door 

systems to the height of the doors. Interior PCB Containing window glazingcompound could not be 

removed and will need to be part of a future window replacement project; so as an interim measure work 

included encapsulation of the caulking. Initial phases of work included a thorough cleaning of exterior of all 

room furnishings utilizing H EPA vacuums and wet wiping to clean potentially PCB laden dust. Once clean 

wipe samples from representative locations were collected, the furniture was tagged and moved to the 

gymnasium or exterior stora~ trailers by a moving company. Locations of carpeting were removed where 

present with the exception of Office areas and media center offices. Once rooms were emptied, a full 

negative pressure enclosure was established in accordance with requirements of 453 CMR 6.00 for asbestos 

removal. Tectum and associated mastic adhesives were removed from all classrooms as well as program 

spaces such as the cafeteria and media center. 0 nce completed, areas were final cleaned and the ceilings 

encapsulated with an asbestos encapsulant. Final air clearance samples by Transmission Electron Microscopy 

(TEM) were collected on rush turnaround to clear the containments. Once final air clearance was achieved 

for asbestos the work area barriers (wall polyethylene sheeting) were partially removed to facilitate access to 

interior PCB materials which did not contain asbestos. These materials included interior foam filler, interior 

caulking and interior window glazing compound. These materials were then removed with the exception of 

interior window glazing which was encapsulated as an interim measure with a new layer of caulking to 

conceal the glazing compound. 

While interior work was occurring workers removed all of the exterior PCB containing caulking at windows 

and lower accessible portions of door systems. Containment barriers included use of polyethylene sheeting 

on interior side of windows and door systems, covering of ground surfaces, and sealing of the unit vents. 

Workers wore appropriate personal protective equipment. Exterior caulking materials also contained 

asbestos and required acceptable visual inspection by licensed asbestos project monitors prior to re-caulking 

of joints. 

Upon completion of work to remove or encapsulate source materials, work areas were thoroughly cleaned 

and representative wipe samples for PCBs were collected within each room on non-porous floors and 

porous window sills. HVAC systems were cleaned, balanced and run for a period of :12. hours in addition 

to continued ventilation with H EPA equipped negative air filtration devices. Post removal indoor air 

samples were collected for analysis using Method TO- IOA Homolog. Samples were collected in all 

classrooms and function spaces. Work was conducted in phases as each work area was completed. 

3 
Results of indoor air samples in general were initially below EPA guidance of 300 ng/m . If a room or 

group of rooms were above the guidance criteria, the rooms were re-cleaned and ventilated for a period 
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before being re-sampled. On September 6, 20:11, all classrooms and the Media Center, with a few 

exceptions, were below the EPA guidance and school opening was allowed on September 8, 20:L1. after a 

two day delay to allow maintenance staff and teachers time to prepare rooms for use. Areas which did not 

initially fall below EPA guidance included Cafeteria, Kitchen area, Office area and a few isolated rooms off 

the media center, and Room 24. These areas were subjected to additional cleaning and ventilation for 

several weeks resulting in opening of the Cafeteria, Kitchen and most offices. 

Included in this report and management plan is information on soma alternatives that Westport Community 

Schools is considering for long term future plans for the school building. It is recognized by Westport 

Community Schools that the project undertaken is a first step to eliminate much of the identified sources 

of PCBs to reduce indoor air concentrations and that full abatement and remediation of PCBs has not been 

achieved. The first charge of the project was to safely occupy the school in September 2011 in orderto 

begin process of long range plans. 

On-going routine cleaning by the school system is occurring with purchased H E PA vacuums and quarterly 

monitoring of indoor air has been conducted through the school year. The goal of the project, though a 

significant cost to Westport Community Schools and the Town of Westport, were mat to safely occupy the 

building to conduct required educational programs during school year 20~_l/2012. 

Fuss & O’Neill EnviroScience, LLC (EnviroScience)was retained to provide inspection, testing, planning and 

on-site project monitoring for work involving the removal of Polychlorinated Biphenyls (PCBs) and 

asbestos identified in building materials. 

Westport Community Schools was selected as the recipient of funds from the Massachusetts School 
Building Authority (MSBA) fora Green Repairs Project at the Westport Middle School. The Green Repair 
Project was to include replacement of existing metal window systems and exterior door systems. 

The project team included the following: 

EPA Region I Coordinator 

Westport Community Schools (WCS) 

Westport Permanent School Committee (WPSC) 

Owner’s Project Manager: Pinck & Company, Inc. of Boston, MA (Pinck) 

Architect: CG KV Architects of Cambridge, MA (CG KV) 

Environmental Consultant: Fuss & O’Neill EnviroScience, LLC of Boston, MA (EnviroScience) 

aol 

In May 2011, during preparation for a window replacement project being performed for the 

G reen Repair Program administered under the MSBA, samples of window caulking, window glazing and door 

caulking were collected and analyzed for asbestos and polychlorinated biphenyls to determine if these 

compounds were present in the building materials. The samples were collected by EnviroScience on behalf of 

the project architect, CG KV. 
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A summary report for the initial sampling was prepared, dated May 25, 20~_1. ,which identified building materials 

associated with the window systems and door systems to contain PCBs as source PCB Bulk Product Waste 

exceeding U.S. Environmental Protection Agency (EPA) concentrations of 50 parts per million (ppm). In 

addition to PCBs, the materials also were determined to be asbestos-containing materials (ACM). The identified 

concentrations of PCBs, as Aroclor :t254, were present in caulking materials associated with windows and door 

systems. A total of :t2samples of potential PCB Bulk Product Waste materials were collected. Concentrations 

of PCBs for window caulking reached significant concentrations of between :Lq0,000 ppm and 270,000 ppm. 

Exterior Door caulking ran~-:.~l from ~ ppm to 240,000 ppm. Interior door caulking ranged from 19 ppm to 

~,500 ppm and interior window glazing compound ranged from 16 ppm to 80 ppm. 

The discovery of PCBs which exceed EPA maximum allowable concentration of <50 ppm is considered a 

prohibited or an "unauthorized use" of PCBs according to the Toxic Substance Control Act (TSCA) and 

therefore subject to the requirements that the materials be immediately removed in accordance with EPA 

regulation 40 CFR 761 TSCA is a strict liability statute, and there is no requirement that a violator’s conduct be 

willful of knowing for it to be found in violation of TSCA or its implementing regulation. PCBs are a synthetic 

chemical that were applied to products due to their resistive, insulating, and softening properties including low 

flammability, fire resistance, chemical stability, electrical insulation, durability, resistance to degradation and use 

as a softener and plasticizer. They were widely used in dielectric fluids (i.e. for transformers, capacitors, 

fluorescent light ballasts), plasticizers, caulking, adhasives/mastic, sealants, paints, inks, dyes, PVC coating for 

electrical wire and components, floor finishers, lubricating and cutting oils, and many other products. Due to 

concerns about the toxicity and persistence of PCBs, in :Lq79 PCBs were essentially banned for use in the U nited 

States. 

The Westport Middle School is located at 400 Old County Road in Westport, Massachusetts 02790. The 
school was originally constructed in 1969 and is approximately 116,000 SF. Last renovation to the school 
building was in 2003. The building is two stories plus a basement level where mechanical room and boilers are 
located. The gymnasium and auditorium are two stories in height. The following are some general details on the 
construction of the school: 

The building is cast-in place reinforced concrete frame consisting of concrete columns and beams with 

poured in place concrete floor and roof slabs. 

The exterior finish materials include brick veneer and exposed concrete framing. 

Window systems are metal frames with interior sills of brick, wood, or plastic. 

Door systems are metal frames and metal doors, many with transom windows and sidelights. 

Interior walls are plaster or sheetrock with exposed concrete columns and bearns and some areas of 

exposed interior brick including cafeteria, media center, auditorium, gymnasium and office areas. 

The floor finishes within the building are primarily vinyl floor tile, with carpet present in the office areas, 

media center, teacher’s lounge and few classrooms. 

The hallways, offices and portions of the media center, cafeteria and kitchen, have dropped ceiling 

which are "tectum" lay-in panels. 
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The majority of the remaining building has exposed "tectum" panels which are at the ceiling directly 

beneath the concrete slab of floor or roof above. These panels were installed during forming of the 

concrete floor slabs and have a water-proofing mastic between the panels and concrete slab above. 

The lighting is primarily overhead florescent lights located within dropped ceilings or hanging beneath 

"tectum" ceilings. 

Air heatingand ventilation within each classroom is provided by individual unit ventilators original to 

the building which have a shared air intake typically between lower and upper level floors of the 

building. 

Separate H VAC systems are present in each of the cafeteria, media center, gymnasium, auditorium and 

select second floor classrooms. 

Hallways and office areas are provided with fresh air ventilation only. 

The building has six internal stairwells for circulation, five of which lead directly to the building exterior. 

Ceilings within the stairwells at upper level are "tectum" panels. 

The building is accessed from multiple levels based on topography of the land around the building. 

The exterior has concrete paving sidewalks, and plaza. Many areas have exposed grass and soil with 

minimal plantings around the building 

A locus map, showing the geographical location of the school, is presented in Figure 1 

PCB A ctio ts 

The Westport Middle School project started with the initial site characterization in May 20"J_1_ The time line 
and key events involved in the project are itemized herein. It should be noted that many meetings with EPA 
Region I coordinator were held including two on site visits to review conditions during the initial planning sta~e 
of the project. 

May 25, ~ H azardous Material Report I nitial Test Results 

Fuss & O’ Neill EnviroScience (EnviroScience) issues their hazardous material inspection reports for the 

proposed replacement work at the three school buildings that are part of the G reen Repair Program. 

Window replacement proposed at the Middle School therefore window caulk & glazing compound was 

tested for Hazardous materials. PCB’s in concentrations higher than EPA regulation found in: 

o Interior door caulking* 

~ Interior window glazing* 

~ Exterior door caulking* 

~ Exterior window caulking* 

* Mal~riats at~o omtain ~ 

June 2, 20~ Meeting with Westport Community Schools (WCS) 

Pinck & Co & EnviroScience meet with WCS to review 5/25 PCB report and discuss next steps. 

EnviroScience authorized to proceed to next round of testing EnviroScience outlines necessary steps to 

test adjacent substrates to determine remediation wastes for materials in contract or potentially 

contaminated by PCBs. These include masonry, concrete, soil, interior dust and air. EnviroScience is 

authorized to process to next round of testing. 
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June 6 to June 14, 20L1.Sampling of Adjacent Materials and Surfaces and I nterior Air 

EnviroScience takes samples of exterior materials adjacent to window caulking, soils and concrete below 

the windows & doors, Interior Wipe samples adjacent to windows and doors and interior air samples at 

random locations around the building, Sampling work takes several days and test results take 5 days to a 

week to come back from Laboratory. 

June 14, 20L1. Ext Bulk Substrate Materials and In Wipe Test Results 

Tests show PCB concentration in adjacent masonry and concrete, and soil and concrete paving below 

windows above EPA threshold for high occupancy building. PCB contamination also discovered in 

wipe samples at interior sills and interior floors. 

June 17, 20L1. I nterior Air Sample Results 

Lab analysis of interior air samples show PCB concentrations above EPA guidelines for children 6 to :12. 

years old at 8 of/3 locations tested. 

June 23, 2011: Meeting with Westport Community Schools Building Committee 

Pinck & Co & EnviroScience meet with School Building Committee to discuss latest round of PCB test 

results and discuss next steps. EnviroScience authorized to proceed with Interior material sampling to 

try to determine the additional sources of interior PCB contamination and to take additional interior 

wipe tests in random locations on horizontal surfaces with accumulations of dust. 

June 27 to July 5, 20L1.Sampling of Possible I nterior Source Materials and Wipe Tests. 

EnviroScience takes additional 24 wipe samples and identifies 3 additional source materials containing 

PCBs higher than EPA regulation. Sampling takes several days and test results take 5 days to come back 

from the laboratory. 

July 6, 20/11 nterior Bulk Substrate Materials and I nterior Wipe Test Results 

Wipe samples at many locations in interior test positive for PCB contamination. PCB’s in 

concentrations higher than EPA guidelines found in: 

~ Mastic above "tectum" ceiling panels* 

~ Interior caulking between concrete columns & masonry 

~ Infill (compressible foam like) material between concrete columns and adjacent wall finishes. 

* Malerials at~o omtain 

July 14, 20L1.Site Visit with EPA to Review Conditions and Findings 

Conduct site walkthrough to establish suggested nest steps for addressing PCB source materials and 

elevated air sample results in order to attempt occupancy. 

~ EPA suggests pilot project to isolate building materials 

July 21-29, 20!1Pilot Project to Remove Select Source PC B Materials 

Conduct pilot project to physically remove rather than isolate materials in concurrence with EPA and 

conduct post remediation air sampling, Resulting air samples below EPA guidance. 

August 1-5, 20L1. Pricing Development from Two Contractors. 

Develop specification and plan for obtaining competitive quotes for conducting removal in entire 

building prior to September 6, 20"J_1_ 

,00~ 
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August 10, 201l Bid Awarded to Triumvirate for Work 

August 11, 20L1. 0 btain MassD EP Asbestos Waivers to Allow Start of Project 

August :L1. to September 6, 201l Perform PC B Remediation 

Work Crews including movers clean and begin preparations to remove 70,000 sf of asbestos and PCB 

ceiling mastic and over 6,000 LF of PCB caulking. Work involves two shifts 6 days per week with over 

100 men and two project monitors. Expedited turnaround times for all samples both Asbestos TEM air 

samples and PCB samples. 

September 8, 20L1.School O pens 

School opens with a 2 day delay to allow receipt of air samples and maintenance and teachers to prepare 

classrooms before school start. School opens with 90% usage with air samples meeting EPA guidance. 

3. al D duct Samp g 

0 n May ~ 20:1_1~ EnviroScience’s representative, Jonathan Hand, collected twelve (:12) bulk samples of suspect 

PCB Bulk Product building materials to be analyzed for PCBs. Sampling involved removal of bulk product 

materials (source materials), such as window and door caulking and glazing compounds, using hand tools to 

submit in bulk form to determine PCB content. Tools utilized to collect samples were disposable items and 

discarded after each individual sample was collected to avoid cross contamination of samples. Each sample was 

placed in an individual container, labeled, and delivered to laboratory using proper chain of custody. Samples 

were analyzed at Con-Test Analytical Laboratories located in East Long, meadow, MA. Samples were analyzed 

using EPA Method 3500B/3540C (Sexhlet Region 1) for extraction and analysis of samples using EPA Method 

8082. 

The USEPA regulates materials containing > 50 ppm. However, if PCBs greater than I ppm are present in a 

material, it must be demonstrated (proven) that the materials containing < 50 ppm PCBs are an "Excluded PCB 

Product", which for this circumstance would be a product legally manufactured or used prior to October 1, 

1964. 

The following table identifies the collected samples on May ~L 2011 by location, material type, and sample 

number. 

TABLE1 

Sampling and Analysis Results for PCB Bulk Products Samples 

May 11, 20L1. 

SAMPLED                                                                 PCB CONTENT 
MATERIAL TYPE           SAMPLE NO. 

LOCATION (mg/kg or ppm) 

Interior Window G lazing 
Room 264 (C:L C2), 5:LIJ H-CIA 76 (Aroclor 1254) 

Compound 

Interior Window G lazing 
Cafeteria (B7, C3, C7) 5:LIJ H-CIB 80 (Aroclor :1254) 

Compound 
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SAMPLED                                                                 PCBCONTENT 
MATERIAL TYPE           SAMPLE NO. 

L 0 CAT I 0 N (mg/kg or ppm) 

Interior Window G lazing 
Room 124 (B2, B3) 5:1_1JH-CIC 16 (Aroclor :1254) 

Compound 

Doors to exterior near 
Interior Door Caulking          05.1_IJH-C2A         :L.500 (Aroclor 1254) 

Room t ~) 

Doors to exterior Main 
Interior Door Caulking          (E:).IJJH-C2B          :[9 (Aroclor 1254) 

Entrance 

Doors to exterior near 
Interior Door Caulking           O~:LIJH-C2C         :L200 (Aroclor :L254) 

Room ::[66 

Doors to exterior near 
Exterior Door Caulking          (E:).I_IJ H-C3A        ::BO, O00 (Aroclor ::L~54) 

Room t ~) 

Doors to exterior Main 
Exterior Door Caulking          O~:LIJH-C3B          :LI_O (Aroclor :L254) 

Entrance 

Doors to exterior near 
Exterior Door Caulking          05:LIJ H-C3C        240,000 (Aroclor ::L~54) 

Room ::[66 

Exterior Side C:L C4 

Window Exterior Window Caulking (E:).I_IJ H-C4A 270,000 (Aroclor 1254) 

Exterior Side A:L A4 
Exterior Window Caulking         (E:).IJJ H-C4B        :L.QO, O00 (Aroclor 1254) 

Window 

Exterior Side B4, B? 
Exterior Window Caulking         05:LIJ H-C4C        230,000 (Aroclor :[254) 

Window 

The materials sampled were determined to contain PCBs at regulated concentrations based on the limited 

representative samples collected. Refer to full inspection report for laboratory analysis results included in 

Appendix A. 

EnviroScience performed testing for PCBs and the results identified PCBs at concentrations above EPA 

threshold of 50 ppm. The results with the exception of two of the twelve samples collected exceeded 50 ppm. 

It should be noted that the two results containing less than 50 ppm were likely a result of maintenance activity 

which could have removed original caulking or glazing compound containing greater than 50 ppm as PCBs were 

present in both materials but < 50 ppm. Therefore an "exclusion" for these materials was not sought and all 

window and door systems were included in proposed remediation. 

The results indicated both interior and exterior materials associated with windows and door systems contain 

PCBs. The next step prior to development of a scope of required remediation work was to characterize adjacent 

surfaces. This included conducting sampling of adjacent masonry, soil and dust associated with the site. 

Since a regulated source of PCBs was identified, based on results for interior window glazing compounds, 

interior door caulking, exterior door caulking, and exterior window caulking; a determination of potential 

contamination as an evaluation of potential remediation wastes was required. 

~ 
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The following surfaces were evaluated to determine extent of PCB contamination of adjacent surfaces: 

adjacent masonry surfaces at interior side of door systems 

adjacent masonry surfaces at exterior side of door systems 

adjacent masonry surfaces at exterior side of window systems 

asphalt and concrete sidewalks adjacent to doors 

exterior soil 

collection of wipe samples on interior window sills and floors 

SampRng of Adj a e ent Subs ate 
Mate,ia[s 

On June 7and 8, 2011, EnviroSciencffs representative, Jonathan Hand and Dustin Diedricksen, collected twenty 

six (26) bulk samples of building materials adjacent to identified PCB Bulk Product Waste. The sampling of 

potential PCB Remediation Waste was conducted in support of proposed window and door replacement project 

in preparation for development of a Risk Based Disposal Plan to be filed with EPA. EnviroScience collected 

samples of substrate building materials that were in direct contact with identified PCB Bulk Product Waste 

materials (e.g. brick and concrete) to satisfy the EPA testing requirements. We collected samples of substrate 

materials at specified depths for each substrate material. Suhstrate materials associated with exterior window 

caulking included brick masonry and concrete columns and beams. Suhstrate materials associated with door 

systems for both interior and exterior caulking included brick masonry, interior brick, concrete columns, 

concrete beams, and concrete sidewalks beneath door systems. 

Each of the identified substrates was sampled from 0"- ~" depths at each representative location. In addition, at 

brick suhstrates an additional sample was collected at a depth of ~ "-1" for the representative locations totaling 

26 samples. Samples were collected utilizing a coring drill to sample substrate adjacent to existing caulking 

joints. The core drilling procedure utilized was modeled after EPA Guidance for field sampling of concrete. 

Discreet samples were collected of suhstrate building materials. Care was exercised to ensure sampling 

equipment was decontaminated between sample collection using hexane wash and rinse to avoid cross 

contamination of samples. Samples were placed in containers for transport to laboratory using proper chain of 

custody. Samples were analyzed using EPA Method 35(X)B/3540C (Soxhlet Region 1) for extraction and analysis 

of samples using EPA Method 8082. 

TABLE 2 

Sampling and Analysis Results 

for Potential PCB Remediation Waste Substrate Materials 

June 7. ~ 

SAMPLED                                                                 PCBCONTENT 
MATERIAL TYPE           SAMPLE NO. 

L O CAT I O N (mg/kg or ppm) 

Exterior Window at     Exterior Window Jamb - 
607J H -C-Q1A         3.4 (Aroclor :1254) 

Room t~t Brick O- ~" Depth 

Exterior Window at     Exterior Window Jamb - 
607J H-C-QIB         3.4 (Aroclor :1254) 

Room tm Brick % - 1" Depth 
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SAMPLED                                                                 PCBCONTENT 
MATERIAL TYPE           SAMPLE NO. 

L 0 CAT I 0 N (mg/kg or ppm) 

Exterior Windowat    Exterior Windowsill - BrickO 
607JH-C-01C         0.13 (Aroclor 1254) 

Room t~)t - ~" depth 

Exterior Windowat    Exterior WindowSill- Brick % 
607J H-C-OlD         0.17 (Aroclor 1254) 

Room 1;)1 - 1" Depth 

Exterior Window at      Exterior window Header -                             0.38 (Aroclor 1248) 
607JH-C-OIE 

Room t~)~ Concrete Beem 0 - %" Depth 0.57 (Aroclor 1254) 

Exterior Window at     Exterior Window Jamb - 
eOTJ H -C-(}P_A         4.3 (Aroclor :!254) 

Girls’ Locker Room Brick O- %" depth 

Exterior Window at    Exterior Window Jamb - Brick                           0.47 (Aroclor 1248) 
607J H-C-(~B 

G iris’ Locker Room % - 1" Depth 0.67 (Aroclor 1254) 

Exterior Window at    Exterior Window Sill - Brick 
607J H-C-(}{2C         17 (Aroclor 1254) 

Girls" Locker Room O- %" Depth 

Exterior Windowat    Exterior WindowSill- Brick % 
607J H-C-O~D         0.33 (Aroclor 1254) 

G iris’ Locker Room - 1" depth 

Exterior Window at      Exterior Window Header -                             0.22 (Aroclor 1248) 
607JH-C-(~E 

G iris’ Locker Room Concrete Beem 0 - %" Depth 0.26 (Aroclor 1254) 

Exterior Door Header- 
Exterior Door at 

Concrete Beam 0 - %" 607J H-C-03 4.1(Aroclor :1254) 
Gymnasium Ramp 

Depth 

Exterior Window at     Exterior Window Jamb - 
eOTJ H -C-04A         39 (Aroclor :1254) 

Room :!66 Brick O- %" Depth 

Exterior Window at    Exterior Window Jamb - Brick                           0.40 (Aroclor 1248) 
607J H-C-O4B 

Room 166 % - 1" Depth 0.73 (Aroclor 1254) 

Exterior Window at    Exterior Window Sill - Brick 
607J H-C-04C         3.2 (Aroclor :1254) 

Room :!66 0 - %" Depth 

Exterior Window at    Exterior Window Sill- Brick 
607J H-C-O4D         17 (Aroclor :1254) 

Room ~6 % - 1" Depth 

Exterior Window at      Exterior Window Header -                             0.41(Aroclor 1248) 
607JH-C-O4E 

Room 166 Concrete Beam 0 - %" Depth 0.63 (Aroclor 1254) 

Exterior Window at    Exterior Window Jamb - Brick 
607J H-C-OSA         0.20 (Aroclor 1254) 

Room 283 (2.d Floor) 0 - %" Depth 

Exterior Window at    Exterior Window Jamb - Brick 
607J H-C-OSB         0.33 (Aroclor 1254) 

Room 283 (2.d Floor) % - 1" Depth 

Exterior Window at    Exterior Window Sill - Brick 
607J H-C-05C         28 (Aroclor :!254) 

Room 283 (2"d Floor) 0 - %" Depth 

Exterior Window at    Exterior Window Sill- Brick 
607J H-C-(}6D         14 (Aroclor :1254) 

Room 283 (2~d Floor) % - 1" Depth 

Exterior Window Header - 
Exterior Window at 

Concrete Beam 0 - %" eOTJ H-C-(}6E 11. (Aroclor :1254) 
Room 283 (2~d Floor) 

Depth 

Exterior Door at 
Exterior Door Jamb - Brick 0 - 

Entrance near Room                                   607J H-C-O6A         0.12 (Aroclor 1254) 
%" Depth 

~ 
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SAMPLED 

LOCATION 

Exterior Door at 

Entrance near Room 

Exterior Concrete 

Walk (Below Door) at 

Entrance near Room 

Interior Door at 

Entrance near Room 

Interior Door at 

Entrance near Room 

PCB CONTENT 
MATERIAL TYPE SAMPLE NO. 

(mg/kg or ppm) 

Exterior Door Jamb - Brick                            2_6 (Aroclor :1248) 
607J H-C-O6B 

~ - 1" Depth 2_3 (Aroclor :1254) 

Exterior Walkway Concrete 

Beam 0 - % ~ Depth 

Interior Door Jamb - BrickO 

- %~ Depth 

Interior Door Jamb- Brick 

~ - 1~ Depth 

607J H-C-07 

607J H -C-08A 

607J H-C-OSB 

3.5 (Aroclor :1254) 

0.95 (Aroclor :1248) 

0.97 (Aroclor :t254) 

2.9 (Aroclor :1248) 

2.3 (Aroclor :1254) 

N ote: Results in bold text in Table 2 exceed proposed clean-up standard for "higt~ occupancy" use building for soil as Bulk PCB Remediation 

Waste. 

The materials sampled were determined to contain PCBs within substrates. A proposed clean-up standard for 

the Westport Middle School was recommended at "high occupancy" use which would require adjacent substrates 

to be remediated to a clean-up standard of <--1 ppm for unrestricted use in accordance with requirements of 40 

CFR Part 76:1.61 (a)(4)(i). Refer to Appendix B for the substrate laboratory analysis results and chains of 

custody. 

EnviroScience performed testing for PCBs and the results identified PCBs at concentrations above EPA clean- 

up standard of <1 ppm for a "high occupancy" use building at many substrate locations. The determination of 

PCBs exceeding I ppm in adjacent concrete beams and columns would preclude from remediation methods of 

substrate removal due to engineers recommendations that substrates not be removed. Proposed remediation 

methods of encapsulation would be required by methods of a Risk-Based Disposal plan with EPA in accordance 

with 40 CFR Part 76~.61 (c). In order to demonstrate no unreasonable risk, wipe, soil, and air samples were also 

collected. 

A "high occupancy" use is defined by EPA in regulation 40 CFR Part 76:L3 means any area where PCB remediation waste 

has been disposed of on-site and where occupancy for any individual not wearing dermal and respiratory protection for a 

calendar year is: 840 hours or more (an averege of 16.8 hours or more per week) for non-porous surfaces and 335 hours or 

more (an averege of 6.7 hours or more per week) for bulk PCB remediation waste. Examples could includea residence, 

school, day care center, sleeping quarters, a single or multiple occupancy 40 hours per week work station, a school class 

room, a cafeteria in an industrial facility, a control room, and a workstation at an assembly line. 

EnviroScience collected soil samples at the exterior perimeter of the building. Soil samples were collected 

adjacent to exterior masonry walls (i.e. at drip-line) at depths of 0" - ~" at 21 locations. Additional soil samples 

were collected at 4" depth at exact drip-line locations, and 5’ from exterior masonry walls and perpendicular to 

the aforementioned drip-line samples (0" - ~" depth). Sample locations were approximately 10’ apart 
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(minimum 2 locations per buildingside) and three soil samples were collected at each of the 21 locations 

described herein. 

A total of 63 soil samples were collected to appropriately identify extent of potential PCB contamination of soil. 

All (21) surficial samples collected at drip-line were analyzed at laboratory with instruction to hold additional two 

samples within set (i.e. 4" at drip-line; 0 - ~" at 5’ distance). Those locations having surface samples with PCB 

content greater than ~.0 ppm are recommended for further analyses to determine extent of contamination. 

TABLE :3 

Sampling and Analysis Results for PCB Soil Samples 

June 6. ~ 

SAMPLED                                                          PCB CONTENT 
MATERIAL TYPE         SAMPLE NO. 

LOCATION (mg/kg or ppm) 

O utside Room 104 
Soil                606J H-S-01A       0.78 (Aroclor :1254) 

(A Side) 

Outside Room 105 Soil 606J H-S-(~2A 0.68 (Aroclor :1254) 

Outside Room ~t0 Soil 606J H-S-03A 0.78 (Aroclor :1254) 

O utside Room 11 ~ Soil 606J H-S-04A 0.59 (A roclo r :1254) 

Outside Room 116 Soil 606J H -S-05A :1_0 (Aroclor :1254) 

Outside Room ~ Soil 606J H-S-O6A 0.65 (Aroclor :1254) 

Outside Room ~ Soil 606J H-S-O7A 0.52 (Aroclor :1254) 

Outside Room :125 Soil 606J H-S-OSA 0.59 (Aroclor :1254) 

Outside G iris’ Locker 
Soil 606J H-S-O9A 0.24 (Aroclor :1254) 

Room (B Side) 

Outside G iris’ Locker 
Soil                606J H-S-IOA       0.77 (Aroclor :1254) 

Room (B Side) 

Outside G iris’ Locker 
Soil                606J H-S-11A       0.63 (Aroclor :1254) 

Room (C Side) 

Outside Boys’ Locker 
Soil                606J H-S-:I2A       0.32 (Aroclor :1254) 

Room 

Outside Room 154 Soil 606J H -S-:13A O.91(Aroclor :!254) 

Outside Room 163 Soil 606J H-S-14A 0.82 (Aroclor :1254) 

Outside Room :!66 
Soil                606J H -S-15A       :1_2 (Aroclor :1254) 

(C Side) 

Outside Room :!66 
Soil                606J H -S-16A       0.99 (Aroclor ~254) 

(D Side) 

Outside Room 168 Soil 606J H-S-17A 0.35 (Aroclor :1254) 

0 utside Room 172 Soil 606J H -S-~, 2.:3 (Aroclor ~:~4) 

Outside Room 176 Soil 606J H -S-:lgA 2.1(Aroclor ~:~4) 

Outside Room 101 Soil 606J H-S-20A 0.38 (Aroclor :1254) 

O utside Room 104 
Soil                606J H-S-21A       0.18 (Aroclor :1254) 

(D Side) 

N ote: Results in bold text in Table 3 exceed proposed clean-up standard for "high occupancy" use building for soil as Bulk PCB Remediation 

Waste. 
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A total of 21samples of soil were analyzed as surficial soil samples at perimeter at depths of 0-1/2". A proposed 

clean-up standard for the Westport Middle School was recommended at "high occupancy" use which would 

require soil to be remediated to a clean-up standard of <--1 ppm for unrestricted use in accordance with 

requirements of 40 CFR Part 76~.61 (a)(4)(i). Refer to Appendix C for soil laboratory analysis results. 

EnviroScience performed testing for PCBs in soil and the results identified PCBs at concentrations above EPA 

clean-up standard of <1 ppm for a "high occupancy" use buildingat six soil locations. Additional soil sampling 

will be required at depth of 4 inches and a distance of five feet from building to determine extent of remediation 

required. This testing will be a future phase of work during plan preparations for remediation. 

Hexane wipe samples were collected in accordance with methods in consultation with 40 CFR §761Sub-Part P. 

Sufficient sample size was collected to ensure a detection limit that allows quantification of the data relative to 

the EPA action concentration of <1 pg/lO0 cm2. 

Twenty (20) PCB wipe samples were collected on interior floors (non-porous) and interior window sills (porous) 
below window systems within the school building Each wipe sample was sealed in 4 oz. glass jar, properly 
labeled, and chain of custody was filled out and sent to Con-test Analytical Laboratory in East Long Meadow, 
MA for analysis by a modified EPA method 8270C. 

TABLE4 

Sampling and Analysis Results for PCB Wipe Samples 

June8, ~ 

SAMPLED                                                          PCB CONTENT 
MATERIAL TYPE         SAMPLE NO. 

LOCATIO N (pg/wipe) 

N on-porous Floor Surfaces 

Stair ~3 Surface Wipe at Floor 608J H -W-01 :!.10 (Aroclor ~54) 

Room :124 Surface Wipe at Floor 608J H-W-04 0.21 (Aroclor :1254) 

Girls’ Locker Room Surface Wipe at Floor 6(~JH-W-05 0.53 (Aroclor :1254) 

Room 164 Surface Wipe at Floor 608J H-W-07 0.54 (Aroclor :1254) 

Stair :165 Surface Wipe at Floor 608/H -W-08 8.2 (Aroclor :1254) 

Room 101 Surface Wipe at Floor 608J H-W-IO 0.71 (Aroclor :1254) 

Stair 111 Surface Wipe at Floor 608J H -W-:L1. 55 (Aroclor ~54) 

Stair ~-~ Surface Wipe at Floor 608J H -W-:12 :1.9 (Aroclor :1254) 

Room 268 Surface Wipe at Floor 608J H -W-14 :1.3 (Aroclor :1254) 

Room 277 Surface Wipe at Floor 608J H-W-16 0.85 (Aroclor :1254) 

Cafeteria Surface Wipe at Floor 6(~J H -W-:IB :!_8 (Aroclor ~54) 

Room 241 Surface Wipe at Floor 608J H -W-20 :LO (Aroclor ~54) 

Porous Window Sills 

Room :124 Surface Wipe at Window Sill 608J H-W-(~ 0.76 (Aroclor :1254) 

G iris’ Locker Room Surface Wipe at Window Sill 608J H-W-03 0.71 (Aroclor :1254) 

Room 164 Surface Wipe at Window Sill 608J H-W-06 0.36 (Aroclor :1254) 

Room 101 Surface Wipe at Window Sill 608J H-W-09 N one Detected 
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SAMPLED                                                          PCB CONTENT 
MATERIAL TYPE         SAMPLE NO. 

LOCATIO N (pg/wipe) 

Room 268 
Surface Wipe at Window 

608J H -W-13 :!_7 (Aroclor ~254) 
Sill 

Room 277 Surface Wipe at Window Sill 608J H-W-15 0.90 (Aroclor :1254) 

Cafeteria 
Surface Wipe at Window 

608J H -W-17 2.5 (Aroclor :1254) 
Sill 

Room 241 Surface Wipe at Window Sill 608J H-W-19 0.33 (Aroclor :1254) 

N ote: Results in bold text in Table 4 exceed proposed clean-up standard for "high occupancy" school use building for wipe <--1 pg/lO0 cm2. 

Twelve PCB wipe samples were collected on interior floors (non-porous) and eight PCB wipes were collected on 

interior window sills (porous) below window systems within the school building Seven of the twelve wipes 

(58%) on representative floors exceeded standard of <--1 pg/lO0 cm2 for floors. Two of the eight wipes (25%) 

on representative window sills exceeded standard of <-1 pg/lO0 cm2. Refer to Appendix D for initial wipe 

sample laboratory analysis results and chains of custody. 

Based on the detection of PCBs in the school window and door caulking and window glazing compounds at 

concentrations that were greater than 50 ppm and in response to concern for the public health of school 

students and staff, WCS and the WPSC for Westport in adherence with published recommendations of the EPA, 

requested that sampling/analysis of the indoor air for PCBs be performed. 

To evaluate potential impact to indoor air from the detected PCBs, EnviroScience was requested 

to conduct indoor air sampling from representative locations within the school building. Sampling was 

performed at both upper and lower level rooms that were scheduled for window replacement. 

Fourteen (14) PCB air samples were collected on June 7, 2011 in accordance with EPA Method T O-IOA. 

Sufficient sample volume of 5(X) L of air was collected on sample media for homolog analysis. This use of 

homolog analysis allowed quantification of data relative to EPA advisory concentration of 300 ng/m3 for 

children a~es 6 to :12 and 450 ng/m~ for faculty and staff at 19 plus years (adults) in the school. Quality 

assurance and quality control (QA/Q C) samples, including one duplicate and one blank, were also obtained. The 

samples were collected following EPA Method T O-IOA procedures using low flow air sampling pumps and 

polyurethane foam traps (PU F tubes), over a duration of approximately 100 minutes at flow rates of 

approximately 4-5 liters per minute (for a total volume of approximately 0.5 cubic meters). 

Selection of PCB air sampling locations within school building included highly sensitive receptor locations (e.g. 

classroom locations) representative of each floor. Focus of selected locations also included rooms having 

windows where known PCB Bulk Product Waste materials were present. During the indoor air sampling 

conditions that are typically present within the school when the students are present, (E.g. doors closed, unit 

ventilators and other H VAC systems in operation) were observed. The initial air sampling was performed 

immediately upon dismissal of students for the day. It should be noted that indoor air samples were collected 

prior to any sampling of adjacent substrates, soil, or wipe sampling which would impact potential PCB 
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containing materials. The samples were submitted for PCB homolog analysis (modified 8270C) to Con-test 

Analytical Laboratory in East Long Meadow, MA. 

Fourteen specific locations were sampled for indoor air. Eight of the fourteen indoor air samples (57%) from 
representative locations met or exceeded the standard of 300 ng/rn~ for indoor air. All but two of the collected 
samples exceeded 50% of the maximum allowable standard. Refer to Table 5 for summary of results. Refer to 
Appendix E for initial air sample laboratory analysis results and chain of custody. 

Based on the discovery of PCBs within indoor air which met or exceeded the EPA advisory concentrations for 

school age children ages 6 to <:12. for indoor air, it was considered that additional sources within the building 

may contain PCBs. The EPA Region 1 Coordinator was immediately notified of the results of indoor air 

samples and was also of the opinion that additional likely sources of PCBs should be investigated. 

The school Superintendent for WCS, also requested that additional random wipe samples be collected 

throughout the school on furniture etc., to determine if based on such elevated concentrations of PCBs within 

the indoor air, that surfaces within the building had PCB contamination. An investigation for additional PCB 

sources (PCB Bulk Products) and additional wipe sampling was performed per request on June 27th and June 

29th. 

TABLE 5 

Sampling and Analysis Results for PCB I ndoor Air Samples 

June 7. 20:11 

SAMPLED                                                                 PCB CONTENT 
MATERIAL TYPE           SAMPLE NO. 

L O CAT I O N (ng/rrP) 

Cafeteria I ndoor Air Sample 67D D-AI R-O~. 4_1D 

Room 212 I ndoor Air Sample 67D D-AI R-Q2 940 

Room 227 I ndoor Air Sample 67D D-AI R-03 

Room 241 I ndoor Air Sample 67D D-AI R-04 300 

Room 25;2 (Library) Indoor Air Sample 67D D-AI R-05 890 

Room 264 I ndoor Air Sample 67D D-AI R-06 990 

Room 277 I ndoor Air Sample 67D D-AI R-07 360 

Room 154 Indoor Air ,Sample 67D D-AI R-08 230 

Room 164 Indoor Air Sample 6-/D D-AI R-09 170 

Room 164 (Duplicate) Indoor Air Sample 67D D-AIR-IO 240 

Room 1Q1 I ndoor Air Sample 67D D-AI R-11 

G iris’ Locker Room Indoor Air Sample 67D D-AIR-12 :LI_O 

Room 124 Indoor Air Sample 67D D-AIR-13 N D 

Room :1_1_0 Indoor Air Sample 67D D-AI R-14 220 

Room 118 Indoor Air Sample 6-/D D-AI R-15 230 

Blank Sample Indoor Air Sample 67D D-AI R-16 N D 

N ote: Results in bold text in Table 5 meet or exceed EPA indoor air advisory concentration of 300 ng/rr~ for ages 6 to < !2years of age. 

N D - None Detected 

The school was not in session upon receipt of the indoor air sample analysis results and a re-location plan was 
not required for student population. The Superintendent for WCS, re-located all teacher and office staff from 
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the building to other locations and did not allow any summer programming to occur within the building upon 

determination of indoor air results. The information for indoor air testingas well as identification of PCBs in 

bulk products was transmitted to the EPA Region 1coordinator via telephone call and e-mail on June 24, 2011 

after the information was presented to the WPSC Committee meeting on June 23, 2011 The EPA Region 1 

coordinator recommended proceeding with attempts to identify interior source of PCB Bulk Product Materials 

due to elevated concentrations of PCBs in indoor air within the building. 

Supple ental¼{pe and Sa p g 

Samp g of Settled 

Sampling was performed on June 27, 20’l_l.and a total of 24 additional hexane wipe samples were collected 

of visible settled dust on less actively cleaned surfaces within the building These surfaces included the top 

of book shelves, top of lockers, fire alarm panels, behind concrete columns, and other horizontal surfaces. 

Wipe samples were collected in accordance with methods in consultation with 40 CFR ~761Sub-Part P. 

Sufficient sample size was collected to ensure a detection limit that allows quantification of the data relative to 

the EPA action concentration of <1 pg/100 cm2 (0.01 pg/cm2). Each wipe sample was sealed in 4 oz. glass jar, 

properly labeled, and chain of custody was filled out and sent to Con-test Analytical Laboratory in East Long 

Meadow, MA for analysis by a modified EPA method 8270C. 

TABLE 6 

Sampling and Analysis Results for Additional PCB Wipe Samples 

June 27, ~ 

SAMPLED                                                                 PCB CONTENT 
MATERIAL TYPE           SAMPLE NO. 

LOCAT I O N (pg/wipe) 

Samples Collected by Inspector John Coletti 

Kitchen Area on 
Surface Wipe               627-JAC-:L1.          0.71(Aroclor 1254) 

Microwave Oven Top 

Kitchen Area on Paper 
Surface Wipe               627-JAC-12          0.54 (Aroclor 1254) 

Towel Dispenser Top 

Cafeteria Top of Black 
Surface Wipe              627-JAC-13          :1_6 (Aroclor :!254) 

Fire Alarm Box 

Cafeteria Right Wall 

Ledge Near Office Surface Wipe 627-JAC-14 1.4 (Aroclor :1254) 

Area 

G uidance Office (Room 

227) Black BookShelf Surface Wipe 627-JAC-15 0.46 (Aroclor 1254) 

Top 

Guidance Office 

(Room 227) Tan File Surface Wipe 627-JAC-:t6 2.4 (Aroclor :1254) 

Cabinet Top 

Hallway Area Near 

Room 249 on Top of Surface Wipe 627-JAC-17 :1_6 (Aroclor :!254) 

Black Fire Alarm Box 
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SAMPLED 

LOCATION 

Hallway Area Near 

Room 249 on Floor 

Behind Concrete 

Column 

Media Center Book 

Shelf Top 

Media Center Book 

Shelf Top 

Hallway Area Near 

Room 274 on Top of 

Black Fire Alarm Box 

Hallway Floor Near 

Room 274 

Band Back G reen Room 

on Top of Shelf 

Band Room - Wood 

Cabinet Top 

Boys Locker Room on 

Top of Shelf 

Boys Locker Room Rear 

Corner Floor 

Room 120 Top of Black 

Book Shelf 

Room ::[20 Back Floor 

Area 

PCB CONTENT 
MATERIAL TYPE           SAMPLE NO. 

(IJg/wipe) 

Surface Wipe on floor 627-JAC-tR 3.1(Aroclor 1254) 

Surface Wipe 627-JAC-:L9 2.4 (Aroclor 1254) 

Su rface Wi pe 627-JAC-20 3.1(Aroclor 1254) 

Surface Wipe 627-JAC-21 0.22 (Aroclor 1254) 

Surface Wipe 627-JAC-22 2.8 (Aroclor 1254) 

Surface Wipe 627-JAC-23 N D 

Surface Wipe 627-JAC-24 0.62 (Aroclor 1254) 

Surface Wipe 627-JAC-25 N D 

Surface Wipe 627-JAC-26 0.70 (Aroclor 1254) 

Surface Wipe 627-JAC-27 0.39 (Aroclor 1254) 

Surface Wipe 627-JAC-28 0.64 (Aroclor 1254) 

Samples Collected by Inspector Robert May 

Surface Wipe 0627RM-24 N D 

Surface Wipe 0627RM-25 0.33 (Aroclor 1254) 

Surface Wipe 0627RM-26 N D 

Lower Level Classroom 

108, Counter Top 

Lower Level Black Fire 

Box Top 

Lower Level Classroom 

171, Top of Storage 

Cabinet 

Lower Level Hallway 

Outside of Classroom 

171 on Top of Sloped 

Lockers 

Lower Level Classroom 

166, Stora~ Cabinet 

Top 

Lower Level Classroom 

167, File Cabinet Top 

Surface Wipe 0627RM-27 ND 

Surface Wipe 0627RM-28 0.76 (Aroclor 1254) 

Surface Wipe 0627RM-29 0.39 (Aroclor 1254) 

N ote: Results in bold text in Table 6 exceed proposed clean-up standard for "high occupancy" school use building for wipe <--1 pg/lO0 crr~. 

~’ G:\P2008\0788\A6E\March20!3 Final Deliverable\rlm_WestportMiddleSchool PCB SourceRemoval RPT 20!30401.docx 21 

WSTPRTSCH L016129 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 97 of 245



A total of 8 of the 24 samples (33%) exceeded a concentration of <--1 pg/lO0 cm2. The range of samples 

was N D to a high of 3.1 microgram per wipe. This additional information identified that PCBs were 

present in the building and not just associated with windows and doors which also led to conclusion that 

additional interior sources of PCBs were present. Refer to Appendix F for additional wipe sample laboratory 

analysis results and chain of custody on June 27, 20~t. 

5oa [ ik Samp ng of AddNonal 

On June 27 and 29, 20"J_1, EnviroScience~s representative, Robert May, collected nine (9) bulk samples of suspect 
PCB Bulk Product building materials to be analyzed for PCBs. Sampling involved removal of bulk product 
materials (source materials), using hand tools to submit in bulk form to determine PCB content. Tools utilized 
to collect samples were disposable items and discarded after each individual sample was collected to avoid cross 
contamination of samples. Each sample was placed in an individual container, labeled, and delivered to 
laboratory using proper chain of custody. Samples were analyzed at Con-Test Analytical Laboratories located in 
East Lon~neadow, MA. Samples were analyzed using EPA Method 3500B/3540C (Soxhlet Region 1) for 
extraction and analysis of samples using EPA Method 8082. Refer to Table 7 for analytical results of all PCB 
bulk samples. 

The following table identifies the collected samples by location, material type, and sample number. 

TABLE 7 

Additional Sampling and Analysis Results for PCB Bulk Product Samples 

June 27 and June 29, 2El:L1. 

SAMPLED                                                                 PCB CONTENT 
MATERIAL TYPE           SAMPLE NO. 

L 0 CAT I 0 N (mg/kg or ppm) 

Mastic adhesive above 
Room :104 Ceiling                                     0627R M-30          64 (Aroclor :1254) 

"tectum" ceiling panels 

Mastic adhesive above 
Room :!04 Ceiling 0627R M-3l 73 (Aroclor :!254) 

"tectum" ceiling panels 

White joint filler, appears as 
Exterior, unit ventilator                                   0629RM-01                N D 

caulking 

Exterior, unit ventilator 
Homasote insulation inside air 

air intake on roof for                                    0629RM-02          :LI_ (Aroclor 1254) 
intake duct 

Cafeteria 

Exterior, unit ventilator 
Homasote insulation inside air 

air intake on roof for                                    0629RM-03          10 (Aroclor 1254) 
intake duct 

Media Center 

Room 265 Closet Area "tectum" ceiling panels 0629RM-04 N D 

Mastic edhasive above 
Room 265 Closet Area 0629RM-05 15 (Aroclor 1248) 

"tectum" ceiling panels 

Caulking at concrete column                           2,900 (Aroclor :1254) 
Cafeteria                                        0629R M-06 

interior 5,5(X) (Aroclor :!254) 
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SAMPLED                                                                 PCBCONTENT 
MATERIAL TYPE           SAMPLE NO. 

L O CAT I O N (mg/kg or ppm) 

Filler foam between interior 
Room 154 Concrete 

concrete column/beams and 0629R M-07 56 (Aroclor :!254) 
column 

interior plaster walls 

Identified suspect materials included locations of interior caulking at columns, a foam filler atconcrete 

beams and columns, mastic/felt above tectum ceiling panels, white plaster material at air intake at unit 

ventilators, and homasote insulation at roof air intake ducts. Of the sampled materials regulated 

concentrations of PCBs above 50 ppm were identified associated with interior caulkingat columns, the 

foam filler at concrete beams and columns, mastic/felt above "rectum" ceiling panels. The significant 

sources of PCB Bulk Product included more than 70,000square feet of ceiling masticand caulking both 

interior and exterior to the buildin~ Refer to Appendix G for additional bulk sample laboratory analysis 

results and chain of custody on June 27 and 29, 20~_1_ 

Interior Caulking 
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Interior Showing Tectum Ceilings and Overhead U nit Ventilators in Cafeteria 

Interior Showing Tectum Ceilings and Overhead U nit Ventilators in Classroom 
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Interior Showing PCB Mastic above Tectum Ceilings 
(note location where tectum removed and drop ceiling present) 

Interior Showing Tectum Ceilings at location of beam 
where removed in lower level 
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Exterior Showing Roof and open roof top air intake 

Exterior Showing close view of air intake at roof 
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Na g 

The discovery of interior sources of PCBs prompted a site meeting with EPA Region ’1 Coordinator to 

discuss next steps in planning process and potential occupancy of school in September’20~_l.. T hemeeting 

on site was attended by EnviroScience, EPA, WCS Superintendent, WPSC representatives, and Pinck 

representatives to discuss potential mitigation efforts and develop a conceptual assessment and mitigation plan. 

The site meeting occurred on July 14, 20~_1_ 

EPA suggestions based on the identified sources was to conduct several tests of indoor air by isolating select 

PCB Bulk Product materials to determine which materials were producing indoor air concentrations. EPA 

was of the opinion that based on the concentrations identified and the magnitude of materials within the 

building occupancy in September 201_1. was unlikely and alternative space should be identified by the WCS. 

The target concentration for PCBs in indoor air in the building which contained PCB levels above EPA posted 

"Public Health Levels for PCBs in School Indoor Air" was reduction to levels below the guidelines applicable to 

the lowest student a~e group of 300 ng/rn~ for indoor air that occupy the building 

The plan consisted of the following components: 

Identify alternative locations for student population and teachers for school year 2011,/20:t2.. 

Complete a comprehensive review of the ventilation system for the building and take measures to 

increase ventilation to optimal performance and clean existing ventilation systems. 

Inspect fluorescent light fixtures/ballast in the building Upon inspection, any ballast’s not labeled as 

"No PCB" were to be removed and replaced with new ballast’s by a licensed electrician. In addition, any 

metal housings or plastic light covers with apparent staining from PCB ballast oil were removed and 

replaced with new components. 

Conduct a pilot project within select representative rooms having the conditions identified on both 

upper and lower levels of the building. The locations included rooms 919, 264, ~ and ~o4. Elements 

to be included in the pilot project were to include the following: 

o Conduct base-line sampling within each room to serve as a pilot room. Sampling included 

collection of indoor air samples and wipe samples. 

o Clean furniture and all room surfaces using H EPA vacuums and wet wipe cleaning methods. 

o Clean and balance existing unit ventilation systems within rooms to be used as pilot and run 

systems for a minimum period of 24 hours. 

o U port completion conduct wipe sampling to confirm PCB concentrations have been reduced to 

below <1 pg/lO0 cm2. 

o Repeat air sampling for indoor air to document any variation based on just cleaning and 

optimized ventilation of the rooms. 

o Conduct specific removal of identified PCB Bulk Product materials within specified locations to 

include complete removal of "tectum" ceilings, removal of mastic adhesives and felt to 90%, 

and removal of exterior caulking at window locations adjacent to unit ventilator intakes 

(typically) one or two windows only. Additional materials removed as appropriate based on 

presence included interior caulkingat columns in room 264 and filler foam within room 164. 
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The purpose of the pilot project was to evaluate various mitigi~tion efforts that could effectively reduce the 

indoor air concentrations of PCBs within the classrooms to below the EPA guidance level of 300 ng/m3. The 

pilot test was designed to be implemented in a phased approach to determine which specific mitigation activities 

could be undertaken to achieve the project goal. 

The pilot project work was conducted by Triumvirate Environmental Inc. (Triumvirate) utilizing Commonwealth 

of Massachusetts state contract through the Operational Services Division (OSD). The pilot project included an 

action plan in several representative rooms of the building to physically remove materials to better understand 

the feasibility of conducting the work, associated time and cost to complete and identify, with post removal air 

samples, the effectiveness of raising indoor air quality to acceptable ranges. Work be~n upon receipt of an e- 

mail notification on July 21, 20"J_lto EPA Region I Coordinator of planned PCB Bulk Product Removal which 

did not require a formal plan submission. The mastic/felt above "tectum" was also determined to contain 

asbestos and required a waiver from the Massachusetts Department of Environmental Protection (MassD EP) 

and the Department of Labor Standards (D LS) formerly known as the D ivision of Occupational Safety (D OS) to 

allow the removal of asbestos mastic. A waiver was granted by Mr. Andrew Cooney of MassD EP and 

subsequently from Gary Gaspar of D LS. 

A detailed description of pilot process is provided and the time frame for completion included the following: 

7-21 clean room contents and hard surfaces within rooms (Triumvirate) 

7-22 H VAC contractor and balancer cleaned, reviewed and balanced unit ventilators (Triumvirate) 

7-22 Take wipes on hard surfaces after cleaned (base-line) (EnviroScience) 

7-22 to 7-23 run H VAC systems for a minimum of 24 hours 

7-23 collect base-line post cleaning and balancing air and wipe samples (EnviroScience) 

7-23 once initial samples collected begin set-up of containment (Triumvirate) 

7-23 to 7-25 remove source materials (Triumvirate) 

7-26 collect multiple post removal air samples (including variation of conditions such as soma carpets 

were isolated and covered with poly sheeting and then run a~ain uncovered). Samples collected by 

(EnviroScience) 

7-28 to 8-2 air and wipe results received from lab (Con-test) 

Results of pilot determined the effectiveness of reducing indoor air concentrations by removing the identified 

interior sources of PCBs and limited removal of exterior caulking materials around windows beneath unit 

ventilator intake points. Indoor air sample results identified post removal indoor air concentrations to be close 

to or lower than 3(X) ng/m3. 

The furniture, exposed horizontal surfaces and other items within the open area of the classrooms were cleaned 

utilizing wet wipe wash (water and Simple G reenTM). If observable dust was present, the items were initially 

cleaned utilizing H EPA vacuum. Once cleaned, the items were moved from the room. The items were staged in 

separate areas identified by classroom number for ease in identification. Two surfaces within the rooms were 

sampled in accordance with EPA recommendations. Hexane was used as the organic solvent in this procedure. 
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The samples were analyzed for PCB utilizing EPA Method 3540C for extraction and EPA Method 8082 for 

sample analysis. The results were compared to the EPA g~Jideline for the cleanup of PCBs on surfaces in schools 

of <1 ug/lO0 cm~. Refer to Table 8 for a summery of pre-cleaning wipe sample results conducted as baseline 

for the pilot rooms. The laboratory analysis results are presented in Appendix H. 

TABLE 8 

Sampling and Analysis Results for Pre-Cleaning Pilot PCB Wipe Samples 

July 22, ~ 

SAMPLED                                                                 PCB CONTENT 
OBJECT                SAMPLE NO. 

LOCAT I 0 N (pg/wipe) 

Room ~ Unit Vent 722RM-W-01 0.85 (Aroclor 1254) 

Room ~t~ Counter 722RM-W-02 :Ll(Aroclor 1254) 

Room ~ Unit Vent 722RM-W-03 0.66 (Aroclor 1254) 

Room 264 Counter 722RM-W-04 :1_6 (Aroclor 1254) 

Room 264 Table 722RM-W-05 :L2 (Aroclor 1254) 

Room 164 Table 722RM-W-06 0.23 (Aroclor 1254) 

Room 164 Bookshelf 722RM-W-07 0.29 (Aroclor 1254) 

Room :LI_O Counter 722RM-W-08 0.031(Aroclor 1254) 

Room :LI_O Counter 722RM-W-09 0.18 (Aroclor 1254) 

Blank Blank 722RM-W-10 0.0 (Aroclor 1254) 

As the mejority of the teaching materials, i.e. books, paper and other supplies, were stored in closed cabinets 

these items were boxed and mede available to the respective teachers. Any visually observed dust was removed 

from these teaching meterials via wet wipe or H EPA vacuum (in general, minimel dust was observed on these 

materials). 

Following the cleaning and removal of furnishing, surfaces within the rooms were cleaned utilizing combination 

of H EPA vacuum and wet wiping methods. Rooms were thoroughly cleaned including cleaning of all horizontal 

surfaces within the room, working from the top portions of the room to the floor, using H EPA vacuum and wet 

wiping methods. The objective of the initial cleaning was to remove accumulated visible dust which remained in 

the room following furniture/teaching meterials cleaning and removal. 

Upon completion of pre-cleaning within the rooms to be used for pilot project, the unit ventilators were cleaned 

and balanced by an H VAC specialist, retained by Triumvirate, to ensure their proper operation and to optimize 

the amount of fresh air intake for the units. Three of the rooms for the pilot including rooms ~1.0, 164 and ~ 

consisted of unit ventilators with shared direct exterior vents located in the soffit area between upper and lower 

levels of the building. The unit ventilators for rooms ~tO and 164 were mounted on ceiling surfaces on 

perimeter wall. The unit ventilator in room :>1:> was floor mounted. The HVAC system in room 264 included 

an internal ceiling mounted unit ventilation system with fresh air intake located on the roof. 

Once the H VAC specialist completed work it was determined that unit ventilators were providing approximately 

50% fresh air meke-up as the intake for the classrooms. The systems were operated for a period of 24 hours 

prior to conducting indoor air sampling 
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7.3 Base,he and    e Samples 

One indoor air sample was collected from each pilot room location as well as one in an adjacent room for a total 
of eight air samples after cleaning and balancing of H VAC systems and running for a period of 24 hours. The 
samples were to identify baseline concentrations prior to conducting removal of PCB Bulk Products during pilot 
project. PCB indoor air samples were collected on July 23, 2011 in accordance with EPA Method TO-IOA. 
Sufficient sample volume of ~,000 L of air was collected on sample media to achieve a limit of detection of 
O.01ng/rn~ by homolog analysis. QA/Q C samples, including one duplicate and one blank, were also obtained. 
The samples were collected following EPA Method T O-IOA procedures using low flow air sampling pumps and 
polyurethane foam traps (PU F tubes), over a duration of approximately 200 minutes at flow rates of 
approximately 4-5 liters per minute. 

During the indoor air sampling, conditions that are typically present within the school when the students are 

present, (E.g. doors closed, unit ventilators and other H VAC systems in operation) were observed. The samples 

were submitted for PCB homolog analysis (modified 8270C) to Con-test Analytical Laboratory in East Long 

Meadow, MA. 

TABLE 9 

Pilot Project Baseline Air Sampling and Analysis Results for PCB I ndoor Air Samples 

July 23, ~ 

SAMPLED                                                                 PCB CONTENT 
MATERIAL TYPE           SAMPLE NO. 

L 0 CAT I 0 N (ng/rrP) 

Room 2:12 Indoor Air Sample 7’23-JAC-A-O:l. 840 

Room ~) (duplicate) I ndoor Air Sample 723-JAC-A-012 780 

Cafeteria I ndoor Air Sample 723-JAC-A-03 1,000 

Room 264 Indoor Air Sample 723-JAC-A-04 1,000 

Room 268 Indoor Air Sample 723-JAC-A-05 820 

Room 164 Indoor Air ,Sample 723-JAC-A-06 160 

Room :t63 Indoor Air Sample 723-JAC-A-07 540 

Room 110 I ndoor Air Sample 723-JAC-A-08 540 

Room :t08 Indoor Air Sample 723-JAC-A-09 620 

Blank Indoor Air Sample 723-JAC-A-10 N D 

N ote: Results in bold text in Table 9 meet or exceed EPA indoor air advisory concentration of 3(X) ng/rr~ for ~es 6 to < !2years of age. N D - None 

Detected 

Refer to Appendix I for laboratory analysis results. 

Wipe samples were also taken a~ain after the unit vents had been run for 24 hours after cleaning and after the air 

samples had been run as to not affect them. 

,0~ 
G:\P2008\O788\A6E\March20!3 Final Deliverable\rlm_WestportMiddleSchool PCB SourceRemoval RPT 20!30401.docx 30 

WSTPRTSCH L016138 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 106 of 245



TABLE:tO 

Sampling and Analysis Results for Pre-Cleaning Pilot PCB Wipe Samples 

July 23, ~ 

SAMPLED                                                                 PCB CONTENT 
OBJECT                SAMPLE NO. 

LOCAT I O N (pg/wipe) 

Room ~ U nit Vent 723JAC-W-01 0.91(Aroclor 1254) 

Room ~’1~ Counter 723JAC-W-012 0.69 (Aroclor 1254) 

Room ~ U nit Vent 723JAC-W-03 0.27 (Aroclor 1254) 

Room 264 Counter 723JAC-W-04 0.88 (Aroclor 1254) 

Room 264 Table 723JAC-W-05 0.29 (Aroclor 1254) 

Room 164 Table 723JAC-W-06 0.27 (Aroclor 1254) 

Room 164 Bookshelf 723JAC-W-07 0.13 (Aroclor 1254) 

Room :L10 Counter 723JAC-W-08 0.13 (Aroclor 1254) 

Room :L10 Counter 723JAC-W-09 0.063 (Aroclor 1254) 

Blank Blank 723JAC-W-10 0 (Aroclor 1254) 

Refer to Appendix J for laboratory analysis results. 

7°4 Cow,duct Removal Sele cfive PCB 
  ducts 

Upon collection of the baseline indoor air samples from the pilot room locations, Triumvirate crews be4~n 

preparation of containment for the removal of the PCB Bulk Product materials within each location. The 

detailed work performed included the followin~ 

Prior to Testing, U nit Ventilators (U V) were cleaned in Rooms to be used as Pilot including Rooms ~_10, 
164, 2_12 and 264 on July 22, 20:k1_ 

Within the same locations, UVs were balanced by HVAC sub-contractor. 

Entire Rooms including Rooms ~tO, 164, 212 and 264 were cleaned by wet wiping and H EPA 
vacuuming. 

Once complete EnviroScience collected dust wipe samples from 2 representative surfaces. July 22, 

U Vs were run continuously for 24 hours from July 22 to July 23, 20~t. 

Wipe samples were collected a~ain directly adjacent to initial tests after 24 hours on July 23, 20~_1_ 

We be4~n air samples using Method T O-IOA within each room after the 24 hour period of running U V 
units. July 23, 20~_1_ 

U pon completion of source removal or isolation work, we collected air samples for PCB analysis using 
Method T O-IOA. Results are included in Table ’I Table 2 is a comparison of three sets of air data 
points from June 7, 20~L July 23, 20~_1. and June 27, 201’I 

The pilot project included the following removal or isolation methods for various known or potential source 

materials: 

Room 164 - Removal of an estimated 840SF of "tectum" ceiling panels, removal of 95% of black mastic/felt 

from concrete ceiling removal hampered due to condition of concrete ceiling and ceiling was encapsulated to 

allow asbestos clearance with Fiberlock bridging encapsulant. 
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Room 164 - Removal of 72 LF of caulking from first floor level window units (3 total) located on either side of 
air intake of Room 164 unit ventilator unit. Installation of Silicone sealant in place of old material. 
Room 164 - Foam filler at columns and beams located in room were not removed. 
Room ~ - Removal of 860 SF "tectum" ceiling panels, removal of 95% of black mastic/felt from concrete 
ceiling, removal hampered due to condition of concrete ceiling and ceiling was encapsulated to allow asbestos 
clearance with Fiberlock bridging encapsulant. 
Room ~ - Removal of 24 LF of caulking from first floor level window unit located below air intake of Room 
~ UV unit. Installation of Silicone sealant in place of old material. 
Room ~ - Removal of 20 LF foam filler at 1column located in room. 
Room 264 - Removal of 40 LF of interior column caulking at 2 columns. 
Room 264 - isolation of half the area of room where carpet was covered with 2 layers of 6-rail polyethylene 
sheetin~ Room 264 is 980SF. Air sample run on each half of the room divided by two layers of 4-rail 
polyethylene sheeting. Note each room included a column where caulking was removed. Note unit ventilator 
unit was not located on exterior perimeter wall and air intake is on roof so no window caulking was removed. 
The "tectum" ceiling panels were initially not removed from this location prior to air sampling. 
Room 110 - No work performed due to difficulty in removing "tectum" ceiling mastic and plans for work were 
abandoned to focus on completion of three rooms. 

7.5 Pos{ Removal Ah: and   i{pe Samples 

Upon completion of pilot project removal work, an initial air test for asbestos was performed utilizing 

Transmission Electron Microscopy (T EM) due to the presence of asbestos in both ceiling mastic and caulking 

materials. Once completed air samples were also collected for PCB utilizing EPA Method TO-10A. 

SAMPLED LOCATIO N                                                 (ng/rn3) 

Air Sample - TO- 
Room 264 (Pilot Room) - 

JDA PCB 7"27J H -A-01 480 
uncovered carpet 

H omologues 
Air Sample - TO- 

Room 264 (Pilot Room) - 
JDA PCB 727J H -A-O~2 420 

covered carpet 
H omologues 

Air Sample - TO-10A 
Room 2.12 (Pilot Room) 727J H-A-03 280 

PCB H omologues 
Room 164         Air Sample - T O-IOA 

727J H -A-04                61 
(Pilot Room) PCB Homologuas 

N ote: Results in bold text in Table 11 meet or exceed EPA indoor air advisory concentration of 300 ng/rr~ for ages 6 to < !2years of age. 

TABLE 11 

Sampling and Analysis Results for Post Removal PCB Air Samples Collected During Pilot Project 

July 27, 20/1 

PCB CONTENT 
SAMPLE TYPE        SAMPLE NO. 

N D - None Detected 

Average temperature range for samples was 84.9 d~rees, and ambient pressure was 29.8 inches mercury. 
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Refer to Appendix K for laboratory analysis results. 

Once the airs were run, additional wipe samples were taken on surfaces in the rooms. 

TABLE :!2 

Sampling and Analysis Results for Post Removal Pilot PCB Wipe Samples 

July 27, ~ 

SAMPLED                                                                 PCB CONTENT 
OBJECT                SAMPLE NO. 

LOCAT I 0 N (pg/wipe) 

Room 264 Counter 727J H-W-01 0.0 (Aroclor 1254) 

Room 264 Desk 727J H-W-Q2 0.91(Aroclor 1254) 

Room ~ ~ U nit Vent 727J H-W-03 0.37 (Aroclo r 1254) 

Room ~t ~ Counter 727J H-W-04 0.71 (Aroclo r 1254) 

Room :!64 Sill 727J H-W-05 7.8 (Aroclor :!254) 

Room 164 Counter 727J H-W-06 0.0 (Aroclor 1254) 

N ote: Results in bold text in Table/2 exceed proposed clean-up standard for "higt~ occupancy" school use building for wipe <1 pg/lO0 cm2. This room 

was re-cleaned. 

Refer to Appendix L for laboratory analysis results. 

TABLE :13 

Results Comparison for June 7, 2QL1. I nitial Sampling to July 23, 2(X~. Base-line Sampling for Pilot 

Project, and Results post Pilot Project in select locations collected on July 27, ~ 

SAM PL E D                     Results for June Results for July 23 Results for July 27 
SAMPLE TYPE 

L 0 CAT I 0 N 7 (ng/rn~) (ng/rn~) (ng/rn~) 

Air Sample - TO- 
Room 2.12 

IOA PCB 940 840 
(Pilot Room) 

Homologues 

Room ~ 

(Pilot Room) - 
Duplicate 

Sample 

Room 264 

(Pilot Room) 

- covered 

carpet 

Room 264 

(Pilot Room) 

- uncovered 
carpet 

Room 164 

(Pilot Room) 

Air Sample - TO- 

10A PCB 

Homologues 

Air Sample- TO- 

:IDA PCB 

H omologues 

Air Sample- TO- 

:IDA PCB 

H omologues 

Air Sample - TO- 

10A PCB 

Homologues 

170 

N/A 
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SAMPLED                     Results for June Results for July 23 Results for July 27 
SAMPLE TYPE 

L O CAT IO N 7 (ng/rn~) (ng/rn~) (ng/rn~) 
Air Sample - TO- 240 

Room 164 
IOA PCB (prior duplicate 160 61 

(Pilot Room) 
H omologues         sample) 

N ote: Results in bold text in Table 10 meet or exceed EPA indoor air advisory concentration of 300 ng/rr~ for ages 6 to <!2years of age. 

N D - None Detected 

The findings indicated most considerable change in room ~ from 840 ng/m~ to 280 ng/m~ as a difference of 
560 ng/m~. The results in room 264 did not show a significant difference between carpeted floor being isolated 
or not isolated. The difference in the concentrations from July 23 to July 2-~h with the removal of the interior 
caulking at columns within Room 264 was also significant at a difference of 520 ng/m~. It should be noted that 
the result isstill over 300 ng/m~and in this location the "tectum" ceilingand mastic was not removed. It should 
also be noted that the samples were collected during the late evening to early morning hours when temperatures 

were lower in general both indoors and outdoors. To confirm the results observed in Room ~1~, Room 264 was 
placed under containment and the "tectum and mastic totaling 980 SF was removed and encapsulated similarly to 
work performed in rooms ~1~ and 164. 

A single indoor air sample was collected in Room 264 on August 5, 20:11 upon completion of "tectum" ceiling 

and mastic/felt. Result decreased further to 320 ng/rn~. 

Results of pilot determined the effectiveness of reducing indoor air concentrations by removing the 

identified interior sources of PCBs and limited removal of exterior caulking materials around windows 

beneath unit ventilator intake points. Indoor air sample results identified post renoval indoor air 
3 

concentrations to be close to or lower than 300 ng/m . 

A special meeting of the Permanent School Committee was held to identify the results of pilot project and 

discuss anticipated costs for replication of process throughout the school building on August 2, 2011. 

Budget costs were prepared by Triumvirate. The meeting prompted a request to obtain a second quote in 

order to ensure costs were competitive. A proposal package was prepared and site walk through planned 

to allow both Triumvirate as the original pilot project Contractor and a second vendor being LVI 

Environmental Services, Inc. (LVI) to provide comparative quote for the work. A copy of the document 

prepared to obtain quotes which serves as the scope of the project is included in Appendices. 

Development forRep ca     ject for 

Mate a  

Special Mee gs 

A special meeting of the WPSC was held to identify the results of pilot project and discuss anticipated costs 

for replication of process throughout the school building on August 2, 20~_1_ Bud~pt costs were prepared 

by Triumvirate. The meeting prompted a request to obtain a second quote in order to ensure costs were 

competitive. A proposal package was prepared and site walk through planned to allow both Triumvirate as 
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the original pilot project Contractor and a second vendor being LVI Environmental Services, Inc. (LVI) to 

provide comparative quote for the work. A copy of the document prepared to obtain quotes which serves 

as the scope of the project is included in Appendix M. 

A meeting was held on August ~_1., 20~_1. with EPA Region 1 Coordinator and WPSC to discuss the 

plans to move forward with source removal of identified PCB Bulk Product materials. EPA Region 1 

Coordinator confirms no formal submission of a plan is required but requests the project documentation 

be provided during the course of work to ensure they are made aware of the results of activities. Caution is 

offered by EPA Region 1Coordinator that this process is only the first step with only goal of potentially 

occupying building in September 20~_1. and that long range plans and goals for continuedmonitoringand 

eventual elimination of all PCB Bulk Product Materials and addressing adjacent PCB Remediation Wastes 

must be developed by WCS 

A plan was developed as part of documents prepared to obtained quotes and submitted to Ms. Kimberly 

Tisa on August 10, 20~_1. by e-mail. 

PCB ABATEMENT REQUIREMENTS 

PCB Decontamination and Bulk Product Waste Removal 

/. Conduct detailed cleaning of all unit ventilation systems including both wall and ceiling units within 
entire school facility. Note interior unit ventilators with air intakes on roof shall include cleaning duct 
work from roof top to unit. 

2. All unit ventilation systems shall be adjusted and balanced by a mechanical sub-contractor for optimum 
ventilation within entire school facility. 

3. Decontaminate interior non-porous materials throughout school building utilizing methods of 
decontamination consistent with EPA and MADPH requirements. The workshall include the use of 
H EPA vacuum and wet wiping to remove all visible dust. Existing dust concentrations exceed EPA 
guidance of I microgram per 100 square centimeters (ug/lO0 crr¢) for a school facility. Surfaces shall be 
cleaned and sampling to confirm cleanliness shall be performed. Results of wipe samples collected must 
be below lug/lO0 cm~. For porous items (eg papers, books etc., these itemsshall be H EPA vacuumed 
and placed in storage containers to be provided by Westport Community Schools. Each container shall 
be labeled with location of items for proper storage. 

4. Remove existing exterior caulking at all ground floor windows located below a unit ventilation system air 
intake and those within 10 feet of an air intake unit. It is estimated that this will require removal of 
approximately 2,000 LF of caulking. Caulking contains PCBs >50 ppm and asbestos. Materials will be 
properly disposed and area of caulking removal cleaned. Once cleaned install new silicone caulking to 
re-seal joints. Provide backer rods as n _ecessa____ry. 

5. Remove existing interior caulking at all interior columns, doors and expansion joints. It is estimated that 
this will require removal of approximately 1,5(X) LF of caulking, Caulking contains PCBs >50 ppm and 
asbestos. Materials will be properly disposed and area of caulking removal cleaned. Once caulking has 
been removed, clean the adjacent surfaces and coat with two parts Sikegard 62 or equivalent heavy - 
build colored epoxy coatings. Coating shall be applied by brush to cover entire surface of prior caulking 
joint and minimum of ~ inch either side of joint. Product shall be installed with two contrasting colors 
so initial layer can be observed if wear of top coating occurs. Install new silicone caulking to re-seal 
joints. Provide backer rods as necessary. 

6. Remove existing tectum ceilings located just below concrete floor or ceiling (not in grid). Material 

~ 
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removal will result in some removal of PCB containing mastic. Mastic contains PCBs >50 ppm PCB 
and asbestos. It is estimated that this will require removal of approximately 70,000 SF of tectum panels 
and associated mastic adhesive/felt. Remaining mastic shall be scraped to the extent possible to remove 
not less than 90% of all accessible material utilizing hand scraping and then clean all surfaces. Entire 
concrete ceiling and remaining mastic shall be encapsulated with a bridging encapsulant due to the 
presence of asbestos. Where mechanical equipment and above top of walls, prevents removal of the 
tectum and mastic, the materials will be left in place and also coated with the bridging encapsulant to seal 

Remove interior carpeting in all locations including cleaning of mastic to facilitate installation of new 
flooring consisting of VCT. Westport Community Schools to provide product requirements for 
replacement materials. 
Interior work areas shall be cleaned to meet asbestos final visual inspection criteria of no visible dust. A 
post removal inspection shall be performed and work areas shall be required to meet final air clearance 
sampling in accordance with AH ERA regulations by Transmission Electron Microscopy (TEM). 
All wastes generated shall be disposed of as Bulk Product Waste> 50 ppm which also contains asbestos. 
Note segregation of interior non asbestos caulking at interior columns is at the discretion of the 
contractor. 

PCB Bulk Product Waste Removal - Alternates 

~. Removeall existing exterior caulking at all windowsand doorsatall remaining locations. It is estimated 
that this will require removal of approximately 3,500 LF of caulking, Caulking contains PCBs >50 ppm 
and asbestos. Materials will be properly disposed and area of caulking removal cleaned. Once cleaned 
install new silicone caulking to re-seal joints. Provide backer rods as necessary. 

2. Conduct interim measures to coat existing interior window glazing compound with 2 coats of epoxy 
coating. Products to include Sil-,ag~rd 62 or equivalent heavy -build colored epoxy coatings. Product 
shall be installed with two contrasting colors so initial layer can be observed if wear of top coating 
occurs. It is estimated that there are 240 window systems with glazing compounds to be included. 

3. Remove existing interior foam filler at all interior columns and beams. It is estimated that this will 
require removal of approximately :12.,000 LF of foam filler. Materials contain PCBs >50 ppm. Materials 
will be properly disposed and area removal cleaned. Once cleaned install new compressible filler to re- 
seal joints. 

4. All wastes generated shall be disposed of as Bulk Product Waste> 50 ppm which also contains asbestos 
where noted. Note segregation of interior non asbestos foam filler at interior columns and beams is at 
the discretion of the contractor. 

Conduct  duct Re oval and 
E - Mea es ughout 

 ject Objectives 

The project was conducted for the removal of polychlorinated biphenyl PCB-containing materials with equal to 

or greater than 50 parts per million (ppm) PCB as PCB Bulk Product Waste. These material included all those 

materials identified within the building, It should be noted that the site was not fully inspected for the presence 

of PCBsand only the materials listed within this report were identified and tested for PCBs. The primary 

objective of the work is to reduce the indoor air concentrations to within EPA advisory concentration of 300 

ng/ma for children ages 6 to :12 and 450 ng/mafor faculty and staff at 19 plus years (adults) in the school. The 

project included the decontamination of all interior non-porous items utilizing EPA and the Massachusetts 

Department of Public Health (MADPH) suggested protocols for cleaning surfaces contaminated with PCBs. 
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The project to begin removal of interior and exterior identified PCB source materials as PCB Bulk 

Product Waste be_.~n on August ~ 20:L1_ The selected Contractor was Triumvirate. Triumvirateutilized 

assub-contractors Dec-TamCorporation (Dec-tam) as well as LVl Services (LVl) to assist with the 

project to maintain goal of opening school on September 6, 20"J_1_ The scope of work included the 

complete removal of all accessible interior "tectum" ceiling panels and the majority of associated 

asbestos and PCB-containing mastic/felt on concrete ceiling deck. Work also included complete removal 

of allPCB-containing interior caulking, allinterior PCB-containing foam filler, and removal of all exterior 

PCB-containing window caulking. PCB-containing caulking was removed from interior and exterior door 

systems to the height of the doors. Interior PCB-containing window glazingcompound could not be 

removed and will need to be part of a future window replacement project, so as an interim measure work 

included encapsulation of the caulking. Initial phases of work incl uded a thorough cleaning of the exterior 

of all room furnishings utilizing H EPA vacuums and wet wiping to clean potentially PCB laden dust. Once 

clean, wipe samples from representative locations were collec~.:.~l and furniture was ~ and moved to 

~jmnasium or exterior storege trailer by a moving company. Locations of carpeting were removed where 

present with the exception of office areas and media center offices. Once rooms were emptied, a full 

ne~tive pressure enclosure was established in accordance with requirements of 453 CMR 6.00 for asbestos 

removal. Tectum and associated mastic adhesives were removed from all classrooms and where located, 

program spaces such as the cafeteria and media center. 0 nce completed, areas were final cleaned and 

ceilings encapsulated with an asbestos encapsulant and final air clearance samples by Transmission Electron 

Microscopy (TEM) were collected on rush turnaround. Once final air clearance was achieved for asbestos, 

the work area barriers (wall polyethylene sheeting) were partially removed to facilitate access to interior PCB 

materials which did not contain asbestos. These materials included interior foam filler, interior caulking, and 

interior window glazing compound. These materials were then removed with the exception of interior 

window glazing which was encapsulated as an interim measure with a new layer of caulking to conceal the 

glazing compound. Original intent was to utilize Sika~rdto encapsulate, but it would not adhere to glass 

surfaces without etching which was beyond the scope of the work. For caulking locations and foam filler 

locations, once bulk~product materials were removed, Sika~rd, encapsulant was installed in joint prior to re- 

caulkingas an interim measure as recommended by the EPA Region ~. Coordinator. 

While interior work was occurring, workers removed all of the exterior PCB containing caulking at windows 

and lower accessible portions of the door systems. Containment barriers included use of polyethylene 

sheeting on interior side of windows and door systems and covering of ground surfaces and unit vent 

intakes. Workers wore appropriate personal protective equipment. Exterior caulking materials also 

contained asbestos and required acceptable visual inspection by licensed asbestos project monitors prior to 

re-caulking of joints. See Appendix N for copies of Asbestos Project Monitor Licenses. See Appendix O for 

copies of the Final Visual Inspection Certifications. See Appendix P for Copies of the Site Logs. See 

Appendix (~ for copies of the Contractor Sign-In Logs. See Appendix R for copies of the Daily Monitoring 

Sheets. See Appendix S for copies of the Bacl~round Air Sheets. 

Upon completion of work to remove or encapsulate source materials, work areas were thoroughly cleaned 

and representative wipe samples for PCB were collected within each room on non-porous floor and porous 

window sills. HVAC systems were cleaned and balanced and run for a period of :L?. hours in addition to 
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continued ventilation with H EPA equipped negative air filtration devices. Post removal indoor air samples 

were collected for analysis using Method TO- IOA Homolog analysis. Samples were collected in all 

classrooms and function spaces. Work was conducted in phases as each work area was completed. 

The work was performed in accordance with the work plan prepared by EnviroScience. 

Prior to initiating PCB Removal the following site controls were implemented. 

~. Remediation Contractor prepared a Health & Safety Plan (H ASP) developed specific to the site and 

work activities to be performed. All workers followed applicable federal and state regulation with re~rd 

to work activities, including but not limited to OSHA regulation including personal protection and 

respiratory protection requirements. 

2. Duringall remediation activities, Contractor maintained control of all entrances and exits to the project 

site to ensure only authorized personnel enter the work areas and are afforded proper personal 

protective equipment and as required respiratory protection. 

3. Work zones were established to include abatement zone, decontamination zone, and support zone 

4. The Support zone included parking lot areas adjacent to the building and loading dock area adjacent to 

Kitchen. 

5. The Contractor placed waste containers on exterior paved surface in rear parking area and fenced off the 

parking area where dumpsters were stored. 

6. Appropriate PCB waste containers were lined, covered and secured. The PCB waste containers were 

properly marked once loaded as described in 40 CFR part 76:t.40 and 76:1_45. 

7. The decontamination zones included the corridors which run parallel to the work areas. The floor 

surface within the decontamination zone were completely covered with a single layer of 6-rail 

polyethylene sheeting. 

8. Warningsigns were posted in accordance with 29 CFR 19 10.:1200 at all approaches to the work area. 

Asbestos warningsigns were also posted in accordance with 29 CFR 1926.~1.01. Signs were 

conspicuously posted to permit a person to read signs and take precautionary measures to avoid 

exposure to PCBs or other Toxic or Hazardous Substances. The signs included the PCB M L markers at 

each entrance to the work area. 

9. The Contractor established contiguous to each work area, a decontamination enclosure consisting of 

equipment room, shower room, and clean room in series. The only access between contaminated and 

uncontaminated areas was through this decontamination enclosure. The Contractor ensured that 

employees enter and exit the Abatement Zone through the decontamination area. 

10. The equipment room was supplied with impermeable, labeled bags and containers for the containment 

and disposal of contaminated protective equipment. 

~ Shower facilities were provided which complied with 29 CFR 1910.141(d)(3)and 29 CFR 1926.~_101for 

asbestos. The showers were in series between both the equipment room and the clean room. 

:t2.. The clean room was equipped with a locker or appropriate storage container for each worker’s use. 

Following showering, each worker chan~-~l into street clothing in clean change areas. 
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Work Area Protection Abatement Zone 

The work performed included the removal of asbestos containing materials requiring full containment within a 

negative pressure enclosure meeting requirements of D LS. The Abatement zone or regulated area included the 

following: 

:1. Posted warningsigns in accordance with 29 CFR 1910.:L-O00 and 29 CFR 1926.:1_1.01at all approaches to 

the work area. Signs shall be conspicuously posted to permit a person to read signs and take 

precautionary measures to avoid exposure to PCBs or other Toxic or Hazardous Substances. These 

signs included the PCB M L markers at each entrance to the work area. 

2. Isolation barriers were installed as critical barriers at interior side of all window and door systems to 

isolate the abatement zone from areas outside of proposed work to prevent release of asbestos or PCB 

dust, debris or liquids. Protection included two layers of 6-mil polyethylene sheeting securely affixed to 

the inside finish surfaces to isolate window or door systems. 

3. Isolation barriers were installed on interior wall surfaces within the abatement zone to minimize 

dispersal of dust and debris. Protection included two layers of 4-rail polyethylene sheeting securely 

affixed to the interior finish surfaces. 

4. To minimize dust and debris negative pressure filtration devices were utilized to provide a negative 

pressure enclosure. The use of negative air filtration units with H EPA filtration established a minimum 

of 4 air changes per hour within the work area. The design parameter for static pressure differential 

between the inside and outside of enclosures was in a range from 0.02 to 0.10 inches of water gauge, 

depending on conditions. 

5. All zones inside the enclosure shall have less pressure than the ambient pressure outside of the enclosure 

(-0.02 inches water gauge differential). 

6. All other opening to the building interior such as unit ventilation, ducts, grills were securely sealed with 

a two layers of 6-rail polyethylene sheeting from the building interior. 

7. Isolation barriers remained in place throughout work to prevent migration of any dust, debris or liquids 

resulting from PCB Bulk Product Waste and asbestos removal. 

8. All debris generated during operations was H EPA vacuumed continuously throughout the work shift 

and at the end of a workshift to avoid accumulation. Any tears or rips that occurred in isolation barriers 

were repaired or removed and replaced with new. 

9. All equipment utilized to perform cutting, or demolition was equipped with appropriate dust collection 

systems. 

10. All surfaces adjacent to materials removed were properly decontaminated 

(cleaned) upon completing the removal of PCB Bulk Product Waste and asbestos. 

The work was performed to meet the objectives identified in section 9.1 Project Objectives in accordance with 

40 CFR Part 76~. The remediation was performed to ensure compliance with EPA Toxic Substance Control Act 

(TSCA) requirements and protect both public health and the environment. Materials classified as PCB Bulk 

Product Waste also contain asbestos and were properly removed and disposed in compliance with federal and 

state regulatory requirements of the MassD EP and D LS agencies. 

The abatement activities performed by the Remediation Contractor included the following: 
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~. Site preparation and controls to facilitate remediation of PCBsand asbestos. 
2. Health and Safety in accordance with Occupation Safety and Health Administration (OSJ{A) 

requirements. 
3. Recordkeeping and distribution as required in accordance with 40 CFR part 76£:t25 (c)(5). 
4. Performance of selective demolition to remove "tectum" ceiling panels to facilitate removal of 

mastic/felt at concrete ceiling Note "tectum" contained less than 50 ppm but due to the presence of 
mastic adhesive on "tectum" waste was disposed of as containing >50 ppm PCB. 

5. Work was performed upon setup of required containment prior to conducting removal. 
6. PCB Bulk Product Waste was removed and properly disposed in accordance with 

40 CFR Pert 76£62. 

PCB ABATEMENT PERFORMED 

PCB Decontamination and Bulk Product Waste Removal 

’1 The Contractor conducted detailed cleaning of all unit ventilation systems including both wall and 

ceiling units within entire school facility. Note interior unit ventilators with air intakes on roof included 

cleaning duct work from roof top to unit. 

2. All unit ventilation systems were adjusted and balanced by a mechanical subcontractor for optimum 

ventilation within entire school facility. 

3. The Contractor decontaminated interior non-porous materials throughout school building utilizing 

methods of decontamination consistent with EPA and MADPH requirements. The work included the 

use of H EPA vacuum and wet wiping to remove all visible dust. Pre-existing dust concentrations 

exceeded EPA guidance of I microgram per lOOsquare centimeters (ug/lO0 crr¢) for a school facility. 

4. Surfaces were cleaned and sampling to confirm cleanliness was performed by EnviroScience and 

included 4 representative wipe samples per room. Results of wipe samples collected were required to be 

below I ug/lO0 crn~. For porous items (E.g. papers, books etc., these items were H EPA vacuumed and 

placed in stora~ containers to be provided by WCS. 

5. Each container and furnishings were labeled with location of items for proper storage and moving 

company retained by WCS placed in central location in the gymnasium or storage trailers outside of the 

building to allow for PCB Bulk Product removal work to be conducted. 

6. The Contractor removed existing exterior caulking at all windows, expansion joints and door systems. 

Note door systems removal was limited to height of doors only. Removal included approximately 6,000 

LF of caulking Caulking contained PCBs >50 ppm and asbestos and any backer rod material was also 

removed as PCB Contaminated waste. 

7. Materials were properly disposed and area of caulking removal cleaned. Once cleaned the contractor 

installed new silicone caulking to reseal joints, providing backer rods as n _ecessa____ry. 

8. The Contractor removed existing interior caulking at all interior columns, doors and expansion joints. 

The removal included approximately 2,5(X) LF of interior caulking Caulking contained PCBs >50 ppm 

and asbestos. Materials were properly disposed and area of caulking removal cleaned. Once cleaned 

Contractor provided an encapsulant to seal masonry on both sides of joint as an interim measure. The 

encapsulation included 2 coats of epoxy coating. Product utilized was Sikagard 62 epoxy coatings. 

Product was installed with two contrasting colorsso initial layer could be observed if wear of top coating 

occurs. U pon completion the Contractor installed new silicone caulking to reseal joints providing 

backer rods as necessary. 
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9. The Contractor removed existing "teetum" ceilings located just below concrete floor or ceiling (not in 

grid). Material removal resulted in some removal of PCB containing mastic which was on the surface of 

"tectum" panels. Mastic contained PCBs >50 ppm PCB and asbestos. It is estimated that approximately 

70,000 SF of "tectum" panels were removed. 

¯ 3. Upon complete removal of all "tectum" the ceilings were scraped to remove associated mastic 

adhesive/felt. Remaining mastic was scraped to the extent possible to remove up to 95% of the 

materials and then cleaned. Use of mechanical chipping guns was employed to assist with the removal 

work within containment. 
11 Once complete removal to the extent possible was conducted a visual inspection was performed by 

EnviroScience to ensure sufficient material was removed. 

:L?.. The entire ceilings and portion of exposed concrete beams and remaining mastic was encapsulated with 

a bridging encapsulant due to the presence of asbestos. 

:t3. Where mechanical equipment and above tope of walls, prevented removal of the "tectum" and mastic, 

the materials were left in place and encapsulant utilized to seal. 

~.4. The Contractor remove interior carpeting in all locations including cleaning of mastic to facilitate 

installation of new flooring consisting of VCT. WCS provided product requirements for replacement 

materials and retained flooring sub-contractor 

:tS. Interior work areas where materials also contained asbestos were cleaned to meet asbestos final visual 

inspection criteria of no visible dust. A post removal inspection was performed by an EnviroScience 

licensed asbestos project monitor and work areas were required to first meet final air clearance sampling 

in accordance with AH ERA regulations by Transmission Electron Microscopy (TEM) analysis. See 

Appendix T for the T EM analytical results. 

~6. The Contractor also conducted interim measures which included coat existing interior window glazing 

compound with new caulking to seal the materials. The original intent was to encapsulate materials with 

Sikagard 62 or equivalent epoxy coatings. It was determined during work that the encapsulant would not 

bond to glass without etching of glass. Decision was made to utilize caulking in lieu of the originally 

proposed encapsulant. 

’17. The Contractor removed existing interior foam filler at all interior columns and beams. It is estimated 

that approximately :L?.,000 LF of foam filler was removed. Materials removed contained PCBs >50 ppm. 

Materials will were properly disposed and area of removal cleaned. 0 nce cleaned the contractor 

provided encapsulant and install new caulking to re-seal joints. 

:tB. Post testing was performed for PCBs including indoor air samples from each classroom or program 

space and an additional two dust wipe samples were collected on representative floor surfaces. This 

testing was performed sequentially as containment areas were completed by EnviroScience’s on site 

project monitors. If any results exceeded clearance objectives for indoor air or wipes, the areas were re- 

cleaned and use of negative air filtration devices was continued to work as air scrubbing devices. Areas 

were re-sampled which did not meet clearance objectives. 

:Lg. All wastes generated were disposed of as Bulk Product Waste> 50 ppm which also contained asbestos. 

PCB Bulk Product Waste were removed and transported off-site for disposal at a permitted hazardous 

waste landfill which is an EPA, TSCA approved facility for PCB waste 50 ppm. 

20. Materials containing <50 ppm were transported to a non-hazardous solid waste disposal 

Facility and was limited to carpeting removed from floors of select rooms only. 
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The Contractor was responsible for complete cleaning and decontamination of the Abatement Zone upon 

completion of work. The Abatement Zones were required to meet proposed Verification Sampling limits 

established in the Project Objectives. 

The Remediation Contractor utilized H EPA vacuum and wet cleaning products to remove all visible dust and 

debris from all surfaces within the work area Cleaning methods included the following: 

Cleaning of containment barriers was performed leaving critical barriers at openings, decontamination 

units and negative air filtration devices in place until results of post verification sampling indicate 

acceptable limits. 

Cleaning was performed from ceiling to floors. 

Any liquid used to wet the dust and debris to control fugitive emissions was collected and 

decontaminated in accordance with 40 CFR Part ~761.79 (b)(I) or disposed of in accordance with 

~76~.60 (a). 

All rags and other cleaning materials used to clean were also properly disposed as PCB Containing 

Waste. 

All PCB Remediation Waste was stored for disposal in accordance with 40 CFR Part ~76~.6~(a) (5) (v) 

(A), 
All waste containers were appropriately marked in accordance with 40 CFR Part ~76:L40 and ~76~.45. 

Equipment utilized in connection with the removal of PCB Bulk Product Waste, including waste 

collection or that came in direct contact with the site contaminants were decontaminated prior to leaving 

the site to prevent migration of the contaminated residues from the project site. 

Decontamination was conducted in accordance with 40 C FR Part ~76~.79 and Sub-part S procedures. 

All non-disposable equipment and tools employed in the course of the project were decontaminated at 

the conclusion of each work day through the following sequence: 

~. Initial tap water rinse, to remove grosa soil 

2. Hexane or equivalent wash 

3. Tap water rinse 

4. Second Hexane or equivalent wash 

5. Second tap water rinse 

The wash water and decontamination liquids were captured and containerized in D 0 T approved 55- 

~allon barrels for off-site disposal. 

All waste containers were marked with the name of the waste contained; the date in which the first material was 

placed in the vessel; and the last date at which addition of waste occurred. All waste containers were marked with 

a PCB M L marker 

All waste containers containing PCB Bulk Product Waste, and PCB contaminated debris, containment system 

components, used personnel protective equipment, personal and equipment wash water and decontamination 

fluids, or other wastes generated during the abatement work were pac~ and labeled as follows: 

DOT Class 9 U N3432 (solid) 
Or U N23:15 (liquid) PCB Waste 
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RQ 
Waste for Disposal 

Federal law prohibits improper disposal. 
If found, contact the nearest police or public safety authority or 

the U .S. Environmental Protection Agency. 
a. Generator’s Information: 
b. Manifest Tracking No.: 

c. Accumulation Start Date: 
d. EPA I D No.: 

e. EPA Waste No.: 
f. Total Weight: 

g. Container No.: 

HANDLE WITH CARE! 

All solid waste material, containment system components, used personnel protective equipment, and other solid 

wastes generated during the work, were placed directly in appropriate waste receptacles immediately upon 

removal from its in-situ position. Suitable waste receptacles consisted of roll-off containers or D 0 T-approved 

55- ~allon barrels. 

The Contractor was responsible for all packaging, labeling, transport, disposal and record-keeping 

associated with PCB or PCB contaminated waste in accordance with all federal, state and local 

regulations. 

The Contractor ensured that the person transporting the waste held valid permit issued in accordance 

with appropriate federal, state, and local regulations. 

The Contractor provided to the transporter at the time of transfer appropriate shipping records or 

uniform waste manifests as required by the federal, state and local regulations with a copy to the Owner 

and Owner’s Authorized Representative. Refer to Appendix _, for a copy of waste shipment 

documentation. 

The Contractor maintained proper follow up procedures to assure that waste materials were received by 

the designated waste site in a timely manner and in accordance with all federal, state and local 

regulations. 

The Contractor shall assure that disposal of polychlorinated biphenyls (PCB) containing waste material 

is at a facility approved to accept such waste and shall provide a tracking/manifest form signed by the 

landfill’s authorized representative. 

Properly containerized waste with PCB >50 ppm was transported by a licensed hauler and shipped as 

PCB Bulk Product Waste for disposal at a permitted facility for PCB waste 50 ppm. 

Any PCB Liquid Water Waste was properly containerized and decontaminated in accordance with 40 

CFR Part 761.79 (b)(1) or disposed of in accordance with 40 CFR Part 761.60 (a). 

Any chemicals, solvents or other products used during decontamination were properly containerized as 

PCB Liquid Waste. Waste must be properly decontaminated or disposed in accordance with 40 CFR 

Part 761.60 (a) or 40 CFR Part 761.79 (g). 
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 oConduet Reoval Air and Sa pRng 

Post Remora! Samp g 

Upon completion of work to remove or encapsulate source materials, work areas were thoroughly cleaned 

and representative wipe samples for PCB were collected within each room on non-porous floor and porous 

window sills. HVAC systems were cleaned and balanced and run for a period of :t2 hours in addition to 

continued ventilation with H EPA equipped negative air filtration devices. Post removal indoor air samples 

were collected for analysis using Method TO- IOA Homolog analysis. Samples were collected in all 

classrooms and function spaces at the request of WCS and WPSC. Work was conducted in phases as each 

work area wascompleted. 

3 
Results of indoor air samples in general were initially below EPA guidance of 300 ng/m . If a room or 

group of rooms were above the guidance criteria, the rooms were re-cleaned and ventilated for a period 

and then re-sampled. On September 6, 20~1.all classrooms and Media Center with few exceptions were 

below the EPA guidance and school opening was allowed on September 8, 201’1 after a two day delay to 

allow maintenance staff and teachers time to prepare rooms for use. Areas which did not initially fallbelow 

EPA guidance included Cafeteria, Kitchen area, Office area and few isolated rooms off media center, and 

Room 24. These areas were subjected to additional cleaning and ventilation for several weeks resulting in 

opening of the Cafeteria, Kitchen and most offices. 

Continued review and interim measures includ ing removal of carpeting in several rooms was conducted to 

attempt to lower indoor air in these few isolated locations which were not in use. These areas included 

Principals Office, two guidance offices, room 24, and three offices within the media center. These locations 

were above the EPA guidance of 300 ng/m 3. The locations have a lack of ventilation and efforts to force 

ventilation using air scrubbing devices have not resulted in lowering of indoor air to below EPA guidance for 

children. The areas are either not utilized or are restricted to teachers and office staff since results do not exceed 

450 ng/m a 

As part of the on-going rnana~en~nt of PCBs within the building quarterly indoor air sampling was 

required. The first round of indoor ai r samples was conducted on November 17, 20:L1_ Locations were 

collectively chosen by the school, parents and teachers and represented approximately 25% of the school 

building. We continued sampling quarterly (school calendar year) and varied the locations to ultimately 

ensure a second round of testing in each of the locations sampled in August / September after removal 

work occurred. Analytical results for the post removal air sampling as well as the quarterly can be seen 

below in tables 14 - 17. 

Refer to Appendix U, V and W for post remediation laboratory analysis results. 

Conduct Queerly Sa pRng 

The on-going management of PCBs within the building required quarterly indoor air sampling and wipe 
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sampling which has been conducted. The first round of indoor air and wipe samples was conducted on 

November 17, 2011, second round on January 23, 20:12, third round March 29, 20:12. and fourth round on June 

9, 20:12. Locations were collectively chosen by the school, parents and teachers and represented 

approximately 25% of the school building during e~ch round with completion of 100% of all clas~rooma and 

progrem spaces upon completion. 

Table 14 
First Quarter Post Remediation PCB Air Sample Results Summary 

Collected on: 11,/17/2Q11 

Westport Middle School 
400 0 Id County Road 

Westport, MA 
Report Date: ~//29/2011 

Last Result                                          EPA Threshold 
Current Result 

Location Nanograms/m Date N anograms/rn3 Date Nanograms/m 
3 3 

11/17/201 
K itchen                  180       9/18/2011       ~           1          300 

Cafeteria (side A by 11/17/201 
300 

offices) 
160 9/18/20:11 :110 

1 

Cafeteria (side D by 190 
9/18/2011 :120 

11/17/201 
300 

2~) 210(duplicate) 1 

Room 2~ ~ 9/9/20:11 170 
11/17/201 

300 
1 

Room 278 100 8/29/20~. 13 
11/17/201 

300 
1 

Room 275 81 8/29/20:1_1 31 
11/17/201 

1 
300 

Room 263 140 9/18/20:1_1 72 
11/17/201 

300 
1 

~¢0 11/17/201 
300 Library (Media Center) 180 9/2/2011 

100 (duplicate) 1 

Room 238 ~ 8/31/2011 100 
11/17/201 

300 
1 

Nurse’s Office Non Detected 9/2/2011 200 
11/17/201 

300 
1 

Room 106 84/81 9/7/2011 30 
11/17/201 

1 
300 

Last Result                                          EPA Threshold 
Current Result 

Location Nanograms/m Date N anograms/rn3 Date Nanograms/m 
3 3 

Room 107 73 9/7/2011 49 11/17/201 300 
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1 

Room 171                 98        9/7/20~_1.        :120       ~t/17/201       300 
1 

Room 166                 170        9/:1/20:11        31        1 "t/17/201       300 
1 

Room 163                 92        8/26/20:1_1.        7        :1_~/17/201       300 
1 

Room 1~:~                 190       8/30/20:1_1.        42        1 "t/17/201       300 
1 

Room :120 250 8/20/20:11 97 
:1_~/17/201 

300 
1 

37 ~:t/17/201 
300 Gymnasium 170 9/2/20:11 

29 (duplicate) 1 

Boy’s Locker Room Non Detected 9/1/20:11 41 
1"t/17/201 

300 
1 

G irl’s Locker Room ~ 9/9/20:1_1. 43 
11/17/201 

300 
1 

Rooms where last known results over 300 and current results 

Room 24                1500 9/:B/20~. ~ 11/17/20~ 300 

Room 256 400 9/:B/20~. 390 11/17/20~. 300 

Pri nci pal Office 10/:B/20~. 
410 11/17/2011 

300 or 450 for 

(Room 220) 
360 

1 adults 

Table 15 
Second Quarter Post Remediation PCB Air Sample Results Summary 

Collected on: :1/23/:;EI12 

Westport Middle School 
400 0 Id County Road 

Westport, MA 
Report Date: 1/30/2012 

EPA 
Last Result                Current Result Threshold 

Location Date Date 
N anograms/m3 N anograms/m3 N anograms/ 

m3 

Room 103 230 8/31/20:11 0 & 3 (duplicate) 1/23/20:12 300 

Room 106 290 8/31/20:11 39 1/23/20:12 300 

Room 1 ~ 230 8/31/20:11 66 1/23/20:12 300 

EPA 
Last Result Current Result Threshold 

Location Date Date 
N anograms/m3 N anograms/m3 N anograms/ 

m3 

~ 
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Room 1 ~ 180 8/30/20:11 57 :1/23/20:12 300 

Room :124 39 8/30/20:11 24 :1/23/20:12 300 

Room 154 310 8/23/20:11 38 :1/23/20:12 300 

Room 164 94 8/26/200:1_1. 22 :1/23/20:12 300 

Room 167 170 9/1/200:1_1. 30 :1/23/20:12 300 

Room 175 190 8/31/200:J_1. 21 :1/23/20:12 300 

Room 239 140 8/31/200:J_1. 160 :1/23/20:12 300 

Room 241 180 8/31/20~_1. 81 1/23/20:12 300 

Room 258 200 9/1/20~_1. 140 1/23/20~ 3~X:) 

Room 274 ~ 8/29/20~ 1 55 1/23/20~2 300 

Room 277 90 8/29/20~ 1 22 1/23/20~2 300 

sma, Gym 77 9/1/20~ ~ 1/23/20~2 3OO 
~R&23 

Auditorium                  280       9/2/20~_1.     (duplicate)     1/23/20~2      300 

ISS room (used as 
Principals office) 

350 10/24/20"J_1 ~ 1/23/20:12 300 

Principal office (yet to 
clear) 

410 11/17/20~ ~ 1/23/20:!2 300 

11o3 

Table :16 
Third Quarter Post Remediation PCB Air Sample Results Summary 

Collected on: 3/29/2012 

Westport Middle School 
400 Old County Road 

Westport, MA 
Report Date: 4/6/20.~2 

Last Result Current Result EPA Threshold 
Location Date Date 

N anograms/rrP N anograms/rrP N anograms/rn~ 

Room 105 :120 8/31/20:11 5 3/29/20:12 300 

Room 102 :180 8/31/20:J_1. 100 3/29/20:12 300 

Room :1_1.0 80 9/7/2011 66/72 3/29/20:12 300 

Room :125 ~ 8/30/200:1_1. 170 3/29/20:12 300 

Room 168 210 9/1/2011 160 3/29/20:12 300 

Last Result Current Result EPA Threshold 
Location Date Date 

N anograms/rrP N anograms/rrP N anograms/rn~ 

Room ~ 293 8/23/20:11 150 3/29/20:12 300 

Band Room 67 9/2/20:11 84 3/29/20:12 300 
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Special needs by Rm 101 

Room 237 

Room 242 

Room 250/251 

Room 256 

Room 257 

Room 264 

Room 279 

Main office 

Sec. Office 

Assistant Principal 

office 

Guidance 1office 

Kitchen food store 

Principal’s Office (Rm 
220) 

Room 24 

170 

24O 

210 

290 

390 

360 

~0 

Not Detected 

630 

Not Collected 

350 

410 

32O 

330 

8/31/2o:u. 
8/31/2o:u. 
9/9/2o~u. 

11/17/20~1. 

9/1/2011 
8/29/20:U. 
9/2/20:U. 
9/9/2011 
9/9/20:U. 

10/24/20~!1 

11/17/2Dll 

11/17/2011 

~/23/~cu2 

Not Collected 

~.0 

340 

22O 

190 

160 

150 

100 

24O 

4O0 

330 

42 

4O0 

280 

3/22/201_2 

3/29/:z~!2 

3/29/2o~2 
312912o"/2 

3/29/:z~. 

3/29/2o~. 
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11o4 

Table 17 

Fourth Quarter Post Remediation PCB Air Sample Results Summary 

Collected on: June 9, 2Q12 

Westport M iddle School 
400 0 Id County Road 

Westport, MA 
Report Date: 6/14/20:12 

Last Result                  Current Result E PA Threshold 
Location Date Date 

N anograms/m3 N anograms/m3 N anograms/m3 

Room 101                  :120 8/31/20:11 58 6/9/20:12 300 

Room 104 :110 8/31/20:11 100 6/9/20:12 300 

Room 104 (D uplicate) N A N A 97 6/9/20/2 300 

Room 172 :120/290 8/31/20~_1. 69 6/9/20:12 300 

Gym custodial. Rm :180 8/30/20~_1. 47 6/9/20:12. 300 

Room 235 39 8/30/20~_1. ~ 6/9/20:12 300 

Room 249 350 9/9/20/1 400 6/9/20L?. 300 

Room 254 170 9/19/20L1. 330 6/9/20L?. 300 

Room 259 170 9/1/2011 180 6/9/20:12 300 

Room 268 340 9/1/2011 250 6/9/20:12 300 

Room 268 (D uplicate) 420 9/1/2011. 240 6/9/20:12. 300 

Room 280 160 8/29/20:11 150 6/9/20:12 300 

G uidance 2 office :180 8/31/20:11 160 6/9/20:12 300 

coffee office room 200 9/1/20~_1. /30 6/9/20:12 300 

staff room :120 8/29/20~_1. 430 6/9/20:12 300 

Custodian office off 90      8/29/20~      ~0     6/9/20~2     300 
loading dock 

storage + load dock 77 9/1/2011 160 6/9/20:12. 300 

Custodian area load 280      9/9/2011      260     6/9/20~2     300 
dock 

Kitchen locker Room 350 10/24/20~_1. NA (blocked off) 6/9/20:12. 300 

kitchen office 410 ~//17/20"J/ NA (blocked off) 6/9/20:12. 300 

B lan k N A N A 0 6/9/201_2 300 

Refer to Appendix X for quarterly laboratory analysis results. 
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Wipe samples were collected within rooms where indoor air sampling was conducted. Samples were randomly 

collected on horizontal surfaces to determine PCB concentrations in any settled dust. Typically 3-4samples were 

collected on floors, furniture or other surfaces. In addition, per request of EPA, samples were collected on 

encapsulated ceilings. 

See Appendix Y for quarterly wipe sample analytical results. 

In general, the quarterly testing documented that the removal of sources of PCBs during the summer work 

improved indoor air quality as results continued to be below EPA guidance threshold of 300 ng/rr~. Many 

results demonstrated that indoor air samples continued to be lower over time. Each table identifies results taken 

after summer work and each quarters result. Exceptions include several locations within the Office area of the 

building and Room 24. Continued testing within these areas did not identify results to decrease and some were 

still over 300 ng/rr~. Room 24 was evaluated for additional primary sources of PCBs. Paint on walls was 

considered a possible secondary source of PCBs as walls were painted by Maintenance staff less than five years 

prior to remediation work. Samples collected of paint identified PCBs > 50 ppm. Wall surfaces were 

encapsulated using product used elsewhere within school. Measurements of indoor air within the room after 

encapsulation were reduced to below 300 ng/m3. 

Me as es 
Sa p g 

and On-Gong Manag and 

Ndoor AKSamp g 

Following the post remediation indoor air sampling EnviroScience conducted quarterly sampling and results 

indicate removal of PCB Bulk Products have allowed for continued safe occupancy of the school building and 

maintaining results of indoor air consistently below EPA guidance of 300 ng/m3. WCS shall perform quarterly 

monitoring during school year 2012/2013. 

The samples will be collected and analyzed per the requirements of EPA Method T O- 10A and analyzed for 
Homologs. It is anticipated that indoor air samples will conducted until such time is additional rernediation to 
remove secondary sources of PCBs from adjacent materials is conducted as well as removal of remaining PCB 
Bulk Products in identified locations. 

Following application of the Fiberlock asbestos coating inspections of each area of application should be 

completed on an annual basis, in conjunction with indoor air sampling. The inspections will consist of visual 

observations to determine if there are any observable breaches or failures to the coating. Any observed breaches 

in the integrity of the coating will be documented and repairs will be made within one week. The repairs will also 

be documented. Surface wipe samples will be collected from the surface of the coatings to verify containment of 

PCB. The wipe samples will be collected in accordance with 40 CFR 76~.:123. The sampling will include a 
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duplicate sample and a blank for QA/QC. The quantity and frequency of sampling may increase based on 

results. 

The following is recommended for subsequent annual wipe sampling. 

~ 20 wipe samples from the coating on the interior ceiling surfaces are to be collected on an annual basis. 

Bed Management  aefiees 

Exposure to potential PCB containing materials can greatly be reduced by implementing some simple Best 

Management Practices. The custodial and teaching staff at Westport MiddleSchool have been 

trained on implementing the following simple, yet effective tasks, to reduce student/staff potential exposure to 

PCBs. This list should be reviewed and updated as necessary. 

Have students and faculty wash hands with soap and water frequently. 

Use of vacuums with H EPA filters. This practice isalready in effect and has been so 

upon the discovery of PCBs at the school. 

Clean areas of dust accumulation more often. For example, these areas include window 

sills, floor intake vents for the unit ventilator, corners, hard to reach areas. 

Avoid dry dusting mopping or sweeping Use wet cloth’s or H EPA vacuuming to clean 

surfaces. 

Improve ventilation. The unit ventilators were adjusted and maintained for optimum 

performance and should not be not be "tinkered" with by teaching staff. The storage of 

materials on top of the unit ventilator vents should be avoided. Filter changes (per 

manufacturer’s recommendations or more frequent if dusty conditions require) and 1/41y 

removal of dust with a H EPA vacuum should occur. 

  3Data Va dafion and Usab  

Mo ed Net I Data Renew 

EnviroScience conducted modified Tier I data verification of the field and analytical data resulting from the 

assessment documented herein. Modified Tier I verification narratives checklists are included for each set of 

Con-Test reports in Appendix Z. 

The analytical data is compliant with the data quality objectives. 

PCB Operafio  and Ma tenanc e 

14ol  ose and tent 

EnviroScience has prepared an Operations and Maintenance (0&M) Plan based on the completed work to 
remove significant sources of PCBs from the school in 201_1_ Some specific areas of PCBs could not be 
removed due to the difficulty in completing the work within the specific time allowed prior to occupancy in 
September 201_1_ The building is continuing to be monitored for PCBs utilizing indoor air sampling and wipe 
sampling The current status of known PCBs within the interior and exterior of the building is as follows: 

,0~ 
G:\P2008\0788\A6E\March20!3Final Deliverable\rlm_WestportMiddleSchool PCB SourceRemoval RPT 20!30401.docx 51 

WSTPRTSCHL016159 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 127 of 245



PCB Bulk Product Waste Materials Remaining 

Tectum ceiling panels with PCB mastic and felt remain within the following locations: 
o Stairwells 
o Loading Dock, Storage area, Custodial Office, and kitchen area 
o Top of walls 
o Above ceiling mounted unit ventilators 

Interior and exterior door caulking at building entrance doors containing PCB exist above door height to 
roof line. 
PCB G lazing compound associated with all window systems remains and as an interim measure Is 
covered by new silicone caulking to prevent contact. 
PCB mastic adhesive on exposed ceilings is limited to very small percentage of ceiling area and is 
encapsulated with an asbestos bridging encapsulant. 
Secondary sources of PCB in paint in Room 24 remain and have been encapsulated. 

PC B Remediation Wastes I dentified and Remaini ng 

Porous brick on exterior jambs and sills adjacent to window systems contains >lppm PCB. 
Porous concrete on exterior beams adjacent to window systems contains >1 ppm PCB. 
Porous brick on interior jambs and sills adjacent to window systems contains >lppm PCB. 
Porous concrete on interior columns and beams adjacent to window systems contains >1 ppm PCB. 
Porous brick on interior expansion joints contains >1 ppm PCB, caulking has been removed and prior 
to installation of new caulking encapsulant was applied to the interior brick. 
Soil in limited locations has been identified to contain PCBs > I ppm. 

This O&M Plan reflects the controls n~ry for PCBs identified during previous inspection work and 
identified as remaining after the work in 2011. 

The general intent and purpose of an O&M program is to ensure continued health & safety of building 

occupants as well as maintenance staff and outside contractors who may coma into contact with PCB containing 

materials. In order to provide this assurance the following must be implemented: 

Establish procedures to recognize, control and mitigate potential PCB hazards and inadvertent 

disturbance of PCBs. 

2. Ensure worker safety in accordance with occupational safety and health regulations pertaining to PCBs. 

3. Establish process for review of proposed maintenance activities and or work of outside contractors or 

vendors to determine potential of work to disturb PCBs. 

4. Identify general work practices where contact with PCB materials or potential PCB contaminated dust 

or debris may be present. 

5. Establish goals to maintain indoor air and dust concentrations for PCBs in accordance with health 

standards for continued occupancy. 

6. Maintain proper ventilation systems within the building, 

7. Identify procedures for reporting observances of conditions where PCB materials have become 

disturbed and special response procedures. 

8. Identify testing schedules and frequency for verifying indoor air and dust concentrations within the 

building. 

9. Identify training of maintenance staff and awareness of public through outreach activities and reporting, 

10. Ensure any future planned renovations or other possible disturbance of PCBs are properly designed and 

conducted by appropriately trained contractors with workers experienced in handling of PCBs. 

~00~, 
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 4o2 PCB Coo ator 

A comprehensive PCB control program starts with the appointment of an PCB Coordinator and an PCB 

Consultant. It is also advisable to retain a PCB Remediation Contractor to handle emergency response action(s). 

PCB related work shall take place only with the PCB Coordinator’s knowledge; this includes abatement 

contractor’s activities. Emergency situations will be brought to his/her attention as soon as possible after the 

fact. The PCB Coordinator is the Person who will have overall responsibility for the Operations and 

Maintenance Plan. 

The PCB Coordinator’s responsibility shall include coordination with the PCB Consultant and the PCB 

Remediation Contractor, documentation of response actions, communication with building occupants (where 

applicable), communication with outside contractors or vendors working at Westport Middle School, ensuring 

compliance with training of maintenance and custodial employees and periodic visual inspection of PCB 

materials present in the building and record keeping. 

Nan Se en os for Re ediafion and 

Renovation Naris 

Any proposed removal or renovation potentially involving building materials suspected of containing PCB 

should be evaluated by the School D istrict. If required to be completed, this should be performed by trained 

personnel. 

Capital plan summary: 

Westport Community Schools has been able to get the town and the Massachusetts School Building Authority to 

support some improvements to our districts school buildings. In Fiscal Year (FY 20"J3), we were able to 

complete the replacement of the Macomber School and the H igh School roofs. These projects came in under 

budget although it took longer to complete than anticipated. We asked the Town for $2.5 million to replace the 

roofs and the windows of the Middle School in FY :12. Unfortunately the engineering design phase indicated that 

the roofs at MAC and WHS would actually use up the $2.5 million allocated to the projects. The projects, 

thankfully came in at a little over $1 million. 

In addition the architect Project team found PCBs in the caulk around the windows and in the glue holding up 

the sound panels on the ceilings of most of the school. At a cost of $3.2 million, the partial clean-up was very 

expensive and left us with a school that has to be monitored on a quarterly basis year to year to ensure PCB air 

and wipe samples remain below the thresholds that the EPA finds acceptable for middle school aged students. 

The School Committee and the Board of Selectmen have been asked to support a plan to study and perhaps 

implement a plan to expand the HS and the Macomber schools in order to allow the schools to abandon the use 

of the middle school building as a school and renovate the old parts of WHS and Macomber and the Westport 
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Elementary School (WES). The ultimate plan would be to have the expanded schools to accept a redistributed 

set of grades so that the Macomber School would become the Macomber E lementary School with grades (PK-3), 

and the WES would become the Westport Intermediate School with grades (4-6) and the Westport H igh School 

would become the Westport Junior/Senior H i~h School with grades (7-:/2.). 

A proposed possible schedule is as follows: 

FY 14 = Plan Capital Improvements 

FY ::/,5 = Expand MACOMBER and WHS 

FY ~6 = Renovate WES and the old parts of MACOMBER/WHS 

FY 17 = Macomber Elementary (PK-3), Westport Intermediate School (4-6) and Westport Jr./Sr. High School 

(7-~.) 

~ 
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Appendix A 

INIIIAL INSPECTION REPORI~- 5/11/2011 
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Appendix B 

SL~STRATE SAMPLING RESUI~ AND CHAIN OF CUSTODY 
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Appendix C 

SOIL SAMPLING RESLR_TS AND CHAIN OF CUb~0DY 
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Appendix D 

INIIIALWIPE SAMPLING RESULTS AND CHAIN OF CUSTODY 
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Appendix E 

INTILAL AIR SAMPLING RESULTS AND CHAIN OF CUSTODY 
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Appendix F 

ADDIIIONALWIPE SAMPLING RESLR_,_TS AND CHAIN OF CUSTODY- 
6/27/2011 
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Appendix G 

ADDIIIONALBULK SAMPLING RESULTS AND CHAIN OF CUSTODY- 

6/27&29/2Ol 1 
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FUSS & O’NEILI, 

Appendix H 

PILOT PRE-CIEANING WIPE SAMPLING RESUI~TS AND CHAIN OF 
CUSTODY - 7/22/2011 
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Appendix I 

PILOTBASEIINE AIR SAMPLING RESULTS AND CHAIN OF CUSTODY 
7/23/2011 
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Appendix J 

PILOTBASEIJNE WIPE SAMPUNG RESULTS AND CHAIN OF 
CUSTODY - 7/93/2011 
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FUSS 

Appendix K 

PILOT POST REMOVAL AIR SAMPLING RESULTS AND CHAIN OF 
CUSTODY - 7/97/2011 
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FUSS 

Appendix L 

PILOT POST REMOVAL WIPE SAMP! ING RESULTS AND CHAIN OF 
CUSTODY - 7/97/2011 
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FUSS 

Appendix M 

DO CUMENTTO O~AIN QUO~r£ 
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Appendix N 

ASBESTOS PROJECT MONIFOR LICENSES 

G :\P2008\0788\A6E\March 2013 Final Deliverable\rlm_WestportMiddleSchool_PCB_SourceRemoval_RPT_20130401.docx 

WSTPRTSCH L016176 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 144 of 245



Appendix 0 

CENIIFICATE OF FINAL VISUALS 
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FUSS 

Appendix P 

SIIE LO GS 
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FUSS & O’NE! I ~I, 

Appendix Q 

C ontra ctor Sign-In Lo gs 
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FUSS 

Appendix R 

DAILY MONII’ORING DATA 
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Appendix S 

BACKGROUND AIR MONIFORING SHFETS 
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AppendixT 

TEM SAMPLING RESULTS AND CHAIN OF CUb~ODY 
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FUSS&O’NeILl 

Appendix U 

POST REMEDIA31ON AN SAMPLING RESLg_3S AND 

CHAIN OF CUSTODY 
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Appendix V 

POST REMEDIATION WIPES SAMPIING RESULTS AND 
CHAIN OF CUSTODY 
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AppendixW 

POST REMEDIATION BULK SAMPLING RESULTS AND 

CHAIN OF CUSTODY 
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Appendix X 

QUARIERLY AIR SAMPLING RESUI]S AND CHAIN OF CUSTODY 
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Appendix Y 

QUARIERLY WIPE SAMPIING RESULTS AND CHAIN OF CUSTODY 
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Appendix Z 

MODIFIED qIERI DATA VALIDA~ON FORMS 
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1                   ROBERT MAY

2          UNITED STATES DISTRICT COURT

3           DISTRICT OF MASSACHUSETTS

4

5 TOWN OF WESTPORT and

6 WESTPORT COMMUNITY SCHOOLS

7              Plaintiffs

8 v.                            Case No.

9 MONSANTO COMPANY,             14-cv-12041

10 SOLUTIA, INC. and

11 PHARMACIA CORPORATION

12              Defendants

13 ___________________________/

14

15

16        VIDEOTAPED DEPOSITION OF

17        ROBERT L. MAY, JR.

18        Boston, Massachusetts

19        Wednesday, September 7, 2016

20

21

22 Reported by:

23 Deborah Roth, RPR-CSR

24 Job No. 111868

25
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1                   ROBERT MAY

2    A.  Correct.

3    Q.  TSCA is a statute and is the law of

4 the land, correct?

5    A.  Correct.

6    Q.  Though regulations set forth in 40

7 CFR 761 are also the law of the land,

8 correct?

9    A.  Correct.

10    Q.  You'll agree with me that those TSCA

11 regulations set forth in 40 CFR 761 are

12 authoritative, correct?

13    A.  Correct.

14    Q.  If TSCA or the regulations

15 promulgated under TSCA in 40 CFR 761 are

16 violated, then the EPA has the power to

17 enforce those regulations through court

18 actions, including federal lawsuits or

19 administrative proceedings, correct?

20    A.  Correct.

21    Q.  In your opinion is the standard of

22 care for PCB remediation identical to what

23 the EPA regulations require?

24    A.  Yes.

25    Q.  In your opinion is the standard of
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1                   ROBERT MAY

2 regarding a regulation.

3    Q.  So, now, you attached a whole bunch

4 of guidance documents as exhibits to your

5 report, correct?

6    A.  Correct.

7    Q.  It's true, isn't it, sir, that these

8 EPA guidance documents are not regulations,

9 correct?

10    A.  That is true.

11    Q.  EPA guidance documents do not have

12 the force of law, like regulations do,

13 correct?

14    A.  No, they do not.

15    Q.  Following guidance and

16 recommendations made by the EPA that goes

17 beyond the TSCA regulations set forth in 40

18 CFR 761 is voluntary, correct?

19           MR. McCREA:  Objection.  Form.

20    A.  It is.

21    Q.  It's true that the EPA guidance

22 documents are not authoritative, correct?

23    A.  I wouldn't agree with that, as the

24 authority has written those as their

25 guidance interpretation for the subject
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2 matter of PCBs as it relates to building

3 materials.

4    Q.  So if someone complies with the

5 authoritative regulations set forth in 40

6 CFR 761 and chooses to not follow EPA

7 guidance, the EPA has no basis for an

8 enforcement action, correct?

9    A.  I would say if it's within the

10 regulation and/or in exceedance or more

11 strict than, no, that would not be subject

12 to an enforcement action.

13    Q.  Let me ask the question again.

14           If someone complies with the

15 authoritative regulations and chooses to not

16 follow EPA guidance, the EPA has no basis

17 for enforcement actions, correct?

18    A.  Correct.

19    Q.  Guidance documents are just that,

20 guidance, correct?

21    A.  Correct.

22    Q.  Is it safe to say that if the EPA

23 guidance was required to be followed they'd

24 be called requirements, right?

25           MR. McCREA:  Objection.  Form.
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1                   ROBERT MAY

2    A.  Correct.

3    Q.  All of those exhibits that you cite

4 in that second full paragraph under letter

5 I, those are guidance documents, correct?

6           MR. McCREA:  Objection.  Form.

7    A.  Let me review them.

8           Q&A.  Correct.

9    Q.  And you don't cite anywhere in that

10 list any regulations, correct?

11    A.  Correct.

12    Q.  So now the language in that first

13 part of that paragraph, where you say,

14 "Testing for PCBs in building materials

15 prior to renovations was" -- and this is the

16 phrase I'm interested in -- "expressly

17 recommended."

18           By that phrase, "expressly

19 recommended," do you mean that the guidance

20 documents that you cite below recommend

21 testing for PCBs in building materials prior

22 to renovations?

23    A.  Correct.

24    Q.  Now, in the next paragraph, the first

25 sentence of that paragraph, you say, "The
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2 above list of authorities."  Are you

3 referring to the guidance documents that are

4 cited in that second full paragraph?

5    A.  Yes.  The documents by the authority,

6 which is the EPA.

7    Q.  Right.

8    A.  Those documents.

9    Q.  So referring to these documents as

10 "authorities," isn't it true, sir, that it's

11 the regulations that are the authority?

12    A.  True.

13    Q.  Okay.  It's not -- these guidance

14 documents are not authoritative?

15    A.  They're not authoritative, but, as I

16 mentioned, with the EPA being the authority,

17 and having guidance put out there in terms

18 of their interpretation of the regulation,

19 yes, I would consider them the authority,

20 but not --

21    Q.  Not authoritative?

22    A.  -- authoritative.

23    Q.  So these are the statements from the

24 authority, the EPA.  Let me rephrase this

25 question.
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2 go to the first heading there, the heading

3 of this section that contains this table

4 titled, "Maximum concentrations of PCBs in

5 school air," is titled, "Suggested

6 concentrations of indoor air," right?

7    A.  Correct.

8    Q.  So I notice throughout the report you

9 make reference to "EPA maximum

10 concentrations."  Is it safe for me to

11 assume whenever you make that reference in

12 your report you're referring to this table

13 in Exhibit 1 in the section titled

14 "Suggested concentrations of indoor air"?

15    A.  Yes.

16    Q.  And that document, I think we've

17 already established, is a guidance document,

18 correct?

19    A.  Correct.

20    Q.  So you will agree with me that there

21 was no requirement in the regulations to

22 notify EPA upon finding PCBs in caulk,

23 correct?

24    A.  Correct.

25    Q.  If there was no requirement in the
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2 regulations, why was it logical to notify

3 EPA following the initial discovery of PCB

4 in caulk?

5    A.  It was actually a tandem.  We

6 identified the caulk, as well as the indoor

7 air sample results.  It was a onetime

8 notification and really had more to do with

9 the identification of elevated air

10 concentrations.

11    Q.  So there was no requirement in the

12 regulations to conduct air testing within

13 WMS?

14    A.  Correct.

15    Q.  Why was it logical to conduct air

16 testing at WMS if it was not required?

17    A.  Based on your prior experiences

18 developing risk based approval plans for

19 projects similar to Westport, and the

20 requirement in those projects, in

21 discussions with EPA, Region 1 coordinator,

22 to require that testing as part of the

23 documentation in support of those

24 applications.

25    Q.  So I think that answer, you cited
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2 prior experience with what EPA Region 1

3 coordinator would require, right?

4    A.  Correct.

5    Q.  And you cited the guidance documents?

6    A.  No.

7    Q.  Okay.  Was it just prior experience

8 with what EPA Region 1 would require?

9    A.  As far as the direct, why we tested

10 after we discovered PCBs in caulking

11 material, it was very specific to the plan

12 to put together a risk based disposal

13 approval for the encapsulation, likely

14 encapsulation of the adjacent remedial

15 wastes at Westport Middle School.

16    Q.  So under the regulations you were

17 able to forego testing of the air at

18 Westport Middle School, correct?

19    A.  Under the regulations forego -- there

20 is no air testing portion of the regulation.

21    Q.  So there is nothing in the regulation

22 that required air testing?

23    A.  Correct.

24    Q.  In fact, doesn't it state in the

25 guidance documents that there's no
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2 requirement to test?

3    A.  The air?

4    Q.  Yes.

5    A.  Correct.

6    Q.  But it's your opinion that despite

7 the fact that the regulations are silent on

8 a requirement to test the air or the caulk,

9 and that the guidance documents say there's

10 no requirement to test the air or caulk,

11 that it was logical and reasonable to do

12 that anyway?

13    A.  Well, there was also a concern, once

14 the PCB bulk product materials had been

15 identified, Westport had concerns about its

16 public, its teachers, its students, its

17 staff.

18           There was evidence from those

19 prior news articles, those prior projects

20 that I mentioned, UMass Amherst, Estabrook

21 and so forth, about testing and air and the

22 findings of PCBs in the air.

23           So Westport was concerned, also in

24 addition to the risk based disposal

25 approval, and in the guidance document, if
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2    Q.  Sure.  There was no requirements in

3 the regulations to conduct an investigation

4 for additional sources, in other words,

5 sources other than the caulk that was tested

6 and the air samples that were tested of PCBs

7 within Westport Middle School?

8    A.  Not within the regulations.  That came

9 from the EPA Regional 1 coordinator,

10 discussion with the Regional 1 coordinator.

11    Q.  So you made the recommendation to the

12 Town of Westport to identify additional

13 sources of PCB within Westport Middle School

14 based upon a conversation with EPA Regional

15 1 coordinator Kim Tisa?

16    A.  Correct.

17    Q.  Did Kim Tisa -- excuse me.  Start

18 over.

19           Did Kim Tisa -- my Boston accent

20 is coming out.

21           Did Kim Tisa ever put her

22 recommendation to you to conduct testing for

23 additional sources of PCBs at Westport

24 Middle School into a written communication?

25    A.  Not that I can recall.
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2 that?

3    A.  That is Exhibit 7.

4    Q.  Okay.  All right.  So next sentence

5 "At Westport" -- "At WMS this testing was

6 performed in June 2011.  Once PCBs above

7 regulated concentrations were discovered and

8 the need to conduct remediation of adjacent

9 surfaces confirmed, methods of remediation

10 prompted consideration of encapsulation as a

11 long-term measure for adjacent porous

12 concrete beams.  Such methods would require

13 a plan be submitted for approval to EPA

14 under 40 CFR 761.61(c)."

15           We have talked about a performance

16 based disposal plan, and you don't reference

17 a performance based disposal plan in this

18 section of your opinion, right?

19    A.  Correct.

20    Q.  Okay.  Where 40 CFR 761.61(b)

21 requires no testing, correct?

22    A.  It does require testing upon

23 completion of the project.

24    Q.  What regulation requires testing upon

25 completion of a 761.61(b) project?
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2    A.  What regulation?

3    Q.  Yes.  What requires it?

4    A.  The regulation you just --

5    Q.  761 --

6    A.  761.61(b).

7    Q.  Okay.  Can you direct me to where

8 that section of the regulation requires

9 testing?

10    A.  (Witness reviews document.)

11           I don't see it.

12    Q.  So that section of the regulation

13 doesn't require testing?

14    A.  Correct.

15    Q.  So as part of it -- as part of

16 761.61(b), you make the determination that

17 building products removed from a remediation

18 project are PCB remediation waste, and you

19 dispose of it in a PCB landfill, correct?

20    A.  Correct.

21    Q.  And that's perfectly legal, correct?

22    A.  Correct.

23    Q.  That requires no notification to the

24 EPA, correct?

25    A.  Correct.
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2 talks about the fact that EPA considers that

3 unauthorized or illegal use and needs to be

4 removed.

5    Q.  So the regulations that you cite do

6 not require removal.  They identify PCBs in

7 this paragraph, and the paragraph that you

8 cited was 761.20(a), correct?

9    A.  Correct.

10    Q.  On Page 732 of the exhibit that

11 you're looking at, I think it's Exhibit 3,

12 correct?

13    A.  Correct.

14    Q.  But there's no language in this

15 regulation that uses the word "removal" or

16 anything like that, right?

17           MR. McCREA:  Objection.  Form.

18    A.  Not that I'm aware of.

19    Q.  Okay.  So then you -- we switch to

20 the guidance documents that are referred to

21 in Footnote 3, and the Exhibit 1, Q&A, all

22 of which are guidance documents, correct?

23    A.  Correct.

24    Q.  So back to the footnote.  You know,

25 I'm going to just touch on this.  We have
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2 addressed this, because the language is

3 repeated throughout the report, I'm going to

4 touch on it.

5           You state in this footnote, "U.S.

6 EPA guidance from 2009," and then in the

7 parenthetical "which were still applicable

8 and authoritative in 2011."

9           To the extent the guidance

10 documents were authoritative, they were

11 documents published by the EPA that did not

12 require or did not have the weight of law

13 like the regulations, correct?

14    A.  Correct.

15    Q.  So you -- let me see if I can find

16 this here.  I'm sorry.  Next sentence.  Now

17 that we are at the top of Page 4 of your

18 report.

19           "Under EPA regulation," it's the

20 sentence beginning, "Under EPA regulation,

21 40 CFR 761.3," you will say a similar thing

22 with respect to PCB bulk product waste

23 requiring removal, and you cite generally 40

24 CFR 761.

25           Please direct me to the portion of
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2 documents, correct?

3    A.  To me, again, the guidance document

4 discusses, again, the intent and guidance by

5 EPA that that's what caulk is.  It is a bulk

6 product material, and it cannot be used any

7 longer so, therefore, requires removal.

8    Q.  And what states that removal is

9 required is a guidance document?

10    A.  A guidance document, correct.

11    Q.  It's not a regulation?

12    A.  Correct.  But, again, the notion of .3

13 as a source.  So you have source.  You have

14 identified a material.  You've tested and

15 determined it's a source.  You plan on

16 disposing of it.

17           So that's -- first, that's one of

18 the intentions, is you're testing for

19 disposal.  So you plan to remove it, in this

20 case, with the window caulk.

21           Secondly, it's unauthorized for

22 continued use.  But now that you know it's

23 an unauthorized use of PCBs, because it's

24 greater than 50 PPM.

25    Q.  And the jump to removal would be
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2 required accordingly is based not upon the

3 regulations, but upon the guidance?

4    A.  Correct.

5    Q.  Okay.  Let's move on to June.  This

6 is B.

7           So "Because the above testing

8 identified PCBs in building materials; i.e.,

9 window caulk, in WMS at greater than 50 PPM,

10 Westport followed 2009 EPA guidance" -- and

11 you cite the guidance -- "and tested the air

12 and dust in WMS."  And then Footnote 4 there

13 refers to the same list of guidance exhibits

14 that you attached to your report, correct?

15    A.  Correct.

16    Q.  And you use that -- the use of the

17 word "authoritative" in Footnote 4 is the

18 same meaning that you used in Footnote 3?

19    A.  Correct.

20    Q.  So the testing that was done -- the

21 testing that is referred to in that first

22 sentence, following 2009 EPA guidance, that

23 testing was done voluntarily by Westport,

24 correct?

25    A.  Correct.
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2 caulking and so forth was part of that

3 process, in addition to the air sampling

4 that we collected that identified indoor air

5 concentrations exceeding the EPA guidance.

6    Q.  But it was the indoor air

7 concentrations that generated the -- and I

8 guess to use, to paraphrase your words from

9 for your expert report -- that changed the

10 goal to identifying other sources of indoor

11 PCBs; is that correct?

12    A.  That's correct.

13    Q.  So that was that data from June 7th

14 and June 8th that changed the goal of the

15 project that you stated in your report?

16    A.  That air data and subsequent air data

17 during the pilot project, correct.

18    Q.  The pilot project was in July?

19    A.  Correct.

20    Q.  And the pilot project was an outcome

21 of the air sampling, correct?

22    A.  Correct.

23    Q.  So back to that last sentence in the

24 first paragraph, "EPA Region 1 coordinator

25 provided direction to conduct an expanded
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2 investigation for additional indoor sources

3 of PCBs."

4           You use the word "direction."  The

5 direction from the EPA Region 1 coordinator

6 is really advice, right?  She gave you

7 advice to follow a certain course of action?

8    A.  Correct.

9    Q.  Was this advice in a formal writing

10 from the EPA?

11    A.  No, it was not.

12    Q.  It was in a verbal statement to you?

13    A.  Correct.

14    Q.  Was that advice ever reduced to a

15 writing by EPA?

16    A.  Not in writing substantiated during

17 meetings onsite with EPA in terms of the

18 process we had gone through, testing the air

19 and testing some additional sources.  EPA

20 did conduct a site visit and was on to

21 confirm that that was the direction given.

22    Q.  All of the interaction and advice

23 that you received from Kim Tisa during this

24 phase of the project was verbal, correct?

25    A.  Correct.  There may have been some
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2    A.  Yes.  But it may be modified to the

3 audience, depending on who the audience is.

4 Some of the bullets are specific to

5 audiences.

6    Q.  Is this section that you're looking

7 at here consistent with the presentation

8 that would be given to consultants, say,

9 EnviroScience employees?

10    A.  (Witness reviews document.)

11           Yes.  It looks like more for

12 internal.

13    Q.  So the first bullet on Page 35 under

14 "Consultant Challenges" is that "the EPA

15 does not mandate by regulations testing of

16 material."

17    A.  Correct.

18    Q.  Why is that a challenge for

19 consultants?

20    A.  As we mentioned, our primary thing we

21 are hired for is due diligence as part of

22 product renovation.

23           So with no mandate to test, we are

24 in a state of trying to educate and help our

25 clients make a decision.  We don't force
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2 their hand one way or other.  But we are in

3 a position of we need to tell them what's

4 out there and let them make the decision to

5 test or not test.

6    Q.  When you're educating your clients

7 about whether to test or not test, do you

8 inform your clients that they don't have to

9 test?

10    A.  Absolutely.

11    Q.  And do you inform your clients that

12 if you don't test you don't have to

13 remediate?

14           MR. MUNIZ:  Objection.

15           MR. McCREA:  Objection.

16    A.  I wouldn't say that we talk that far

17 down the road.  It depends.  It really

18 depends on circumstances.

19           If we're in an educational forum,

20 the PowerPoint, we talk about the steps

21 where remediation could come up at a later

22 date, what the potential down the road

23 identification of this could be.

24    Q.  Well, I guess let's specifically talk

25 about Westport.
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Summary of My Opinions 
 
There was no need to remove PCB caulk from Westport Middle School. 

• There is no regulatory requirement to sample building caulk for PCBs. 
• There is no regulatory requirement to notify EPA when PCB‐containing building products 

are discovered. 
• There is no regulatory requirement to remove PCB caulk. 
• There is no regulatory deadline for removing or otherwise managing PCB‐containing 

caulk once discovered. 
• There is no regulatory requirement to submit a PCB remediation plan to the EPA for 

review. 
• EPA guidelines do not have the force of law and serve only as screening levels. 
• Westport did not apply for or receive written approval from the EPA to remediate PCBs 

at the WMS. 
 

The WMS PCB remedial project was therefore voluntary, and as such is not Monsanto’s 
responsibility. 

• None of the actions recommended by Fuss & O’Neill and undertaken by the Town of 
Westport and Triumvirate were required by the EPA. 

• No further PCB remedial action is necessary at WMS. 
 

The PCB remediation strategy was flawed because the people leading the Town of Westport’s 
project team were not qualified to develop and implement such a strategy.  

• Most of the PCB remediation consultants involved in the WMS PCB project were not 
hired based on their PCB remediation experience.  

• The Town of Westport wisely hired a 3rd party consultant to review the PCB project 
team’s work, but unwisely failed to engage them to influence the project’s outcome. 

• Fuss & O’Neill erroneously directed the Town of Westport to meet a much lower surface 
cleaning standard than is required under the EPA PCB regulations. 

• Fuss & O’Neill never advised the Town of Westport that risk‐based PCB remedial 
standards are based on long‐term exposure to entire buildings, not isolated locations, 
and that averaging results is acceptable. 

• Concern about a so‐called “land use restriction” repeatedly cited by Fuss & O’Neill as a 
“burdensome regulatory requirement” was an unfounded misreading of the PCB 
regulations, and should not have factored into the Town’s decision to abandon WMS. 

 
The PCB remedial pilot study in 2011 was flawed and resulted in a misdirected remedial 
project.  

• The experimental design for the project was flawed. 
• The Tectum felt was not contributing PCBs to the air or surfaces at Westport Middle 

School 
 
None of the Tectum felt needed to be removed at all. 
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• Excluded PCB Products are materials containing <50 ppm PCB as the result of 
manufacturing.  

• There is no requirement to obtain EPA approval when determining whether or not a 
material is an excluded PCB product. 

• All of the Tectum felt at the Westport Middle School, except for one room, was and is an 
Excluded PCB Product.  

• Due to their lack of experience with PCBs, Fuss & O’Neill attributed the Aroclor 1254 
contamination in the WMS to a building product, the Tectum felt, made with a 
completely different PCB Aroclor, Aroclor 1248, did not initially realize the significance 
of the Tectum mastic Aroclor difference, and mistakenly recommended to the Town of 
Westport that it be removed.  

• Once Fuss & O’Neill realized their mistake 2 years later, they failed to inform the Town 
of Westport that most of the Tectum felt was an excluded PCB product and did not need 
to be removed. 

• Fuss & O’Neill should not have recommended any Tectum felt removal  
 
The WMS PCB project team never defined or understood the technical problem they were 
hired to solve. 

• Understanding if and how PCBs were being transported was critical, but never 
determined. 

• The PCB air levels measured in June 2011 were the result of the school being closed, the 
ventilation system not working, and the building air not circulating. 

• Any remaining PCBs in the air at WMS were more likely emitted from inadvertently 
generated PCBs rather than “secondary sources” and were not produced by Monsanto. 

• Most of the air sample results after November 2011 were below the EPA guidance 
levels, so there was no reason to abandon the school and relocate. 

• Most of the air sample results after November 2011 were below the EPA guidance 
levels, so there was no reason to continue air sampling. 

 
The cost of the project was further inflated by Fuss & O’Neill’s misunderstanding of the PCB 
disposal regulations 

• Fuss & O’Neill’s misunderstanding of the PCB disposal regulations resulted in significant 
unnecessary expense to the project 

 
May’s report still did not reflect an understanding of the PCB regulations and did not explain 
the rationale for his mistakes. 

• May still thinks incorrectly that the Tectum concrete form planks are glued‐on acoustical 
ceiling panels. 

• May still believes incorrectly that the EPA PCB regulatory requirements and EPA 
guidance and advice are the same thing and carry the same weight. 

• May still cannot cite relevant experience on similar projects prior to WMS. 
• May attempts to deflect blame for his mistakes to the EPA by citing non‐existent EPA 

requirements and guidance. 
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Hartman’s report does not reflect an understanding of the PCB regulations and did not 
explain the rationale for the many mistakes made by others on the WMS project. 

• Hartman, like May, clings incorrectly to the belief that the Tectum form planks are 
glued‐on acoustical ceiling panels rather than concrete forms used to construct the 
ceiling. 

• Hartman also struggles with the PCB regulations and makes statements that could only 
be supported by guidance, not the regulations themselves. 

• Harman makes general statement about the science of PCB behavior in buildings that 
are not supported by the WMS findings. 

• Hartman made a number of statements that conflict with the facts in this case. 
• Hartman stated in his conclusions that the cost of the project was “reasonable”, 

suggesting that it was voluntary. 
• Hartman was confused about the PCB disposal regulations, and makes statements in his 

report that are incorrect and that manifested themselves in the improper and costly 
disposal of WMS PCB waste. 

 
Herrick’s report is largely irrelevant to WMS given his lack of remedial experience, his 
intentional disregard for EPA standards, and his unsupported generalizations about PCB 
science. 

• Herrick is not qualified to opine on any aspect of the WMS remedial project. 
• Herrick should not have repeatedly showcased “detectable levels” of PCBs in caulk, 

since results that low are of no consequence to a remedial project. 
• Herrick’s discussion of PCB behavior in a generic school environment includes sweeping, 

unsupported and often incorrect generalizations that do not apply to WMS. 
• The presence of PCB caulk on the exterior of a school cannot be correlated with PCB air 

levels inside the school. 
• The EPA laboratory chamber studies cited by Herrick show that caulk containing PCBs 

could, under certain laboratory conditions, emit PCBS, but their findings only apply to 
interior caulk. 

• Contrary to Herrick’s unfounded statement that “PCBs move readily from the exterior to 
the interior of buildings”, there is no known correlation between PCBs in exterior caulk 
and PCBs in the indoor air of the same building. 
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There was no need to remove PCB containing building products from Westport 
Middle School (WMS). 
 
There is no regulatory requirement to sample building caulk for PCBs. 
 
Nowhere in the EPA PCB regulations does it state that building caulk must be sampled to 
determine its PCB content. In their guidance document “What do I do if I think PCBs are in my 
building?” the EPA doesn’t even list sampling as a best management practice. [EPA fact sheet ‐ 
2015] 
 
Instead, the EPA web site contains guidance for schools concerned about the possible presence 
of PCB‐containing building materials. That guidance reiterates that sampling of building 
materials is not required, and that the prudent course of action would be to “ensure the 
ventilation system is operating properly”, regularly maintain the air handling system and unit 
ventilators, and collect air samples.  
 
Still, Fuss & O’Neill recommended WMS building caulk sampling right from the outset of the 
project. “We [Fuss & O’Neill] recommend that (bulk PCB testing of building materials) be 
performed based on plans for renovation at the site…due to the significant impact and 
potential requirements for planning required by EPA…” [WSTPRTSCHL017137] 
 
Yet less than 3 months later, when asked if Westport should sample caulk at the Town’s other 
schools, Fuss & O’Neill’s point person Bob May recommended [Pinck001128] that “If any 
testing is to be done EPA guidance suggests and we would recommend only conducting air 
samples”, not caulk or glazing samples. 
 
There is no regulatory requirement to notify the EPA any time PCB‐containing building 
products are discovered. 
 
Nowhere in the EPA PCB regulations does it state that persons must notify the EPA upon 
discovering PCB‐containing building materials. On the contrary, there is a provision in the PCB 
regulations (40 CFR 761.62(a)) that allows removal and disposal of PCB bulk product waste 
without notifying the EPA, such as during window removal, an option that was familiar to Fuss 
& O’Neill based on their limited past experience. 
 
This so‐called “performance‐based disposal” option was not presented in any of the 
communications between the Town’s consultants and the Town of Westport. Information 
provided by Fuss & O’Neill to the Town of Westport more than a year later in fact cited projects 
where PCB bulk product waste had been removed and disposed of without notifying the EPA in 
accordance with this provision for other clients. [WSTPRTSCHL001739, 1741] 
 
There is no regulatory requirement to remove PCB caulk. 
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Nowhere in the EPA PCB regulations or guidance documents does it state that persons must 
remove PCB‐containing building materials once discovered. 
 
Likewise, the Massachusetts Department of Public Health (MDPH) guidance clearly states that 
PCB‐containing building products should be managed in place, and that “Caulking that is intact 
should not be disturbed” [MDPH, 2009].  
 
MDPH  communicated directly with the Town of Westport on this issue, stating that “the 
process of sampling caulk [in May 2011] and the subsequent sampling round [in June 2011] may 
have disturbed PCB materials resulting in measurable levels of PCBs detected in indoor air in 
June (at the WMS)[WSTPRTSCHL022662]. 
 
Still, Fuss & O’Neill made the following false representations to the Town of Westport early on, 
dictating the future direction of the project [WSTPRTSCHL017137]: 
 

• “The USEPA requirements…require removal of PCBs once identified…as an unauthorized 
use of PCBs.”  
 

• “PCB caulking is present… Materials will require removal and disposal as TSCA regulated 
waste containing >50 ppm.” 

 
Based on this incorrect advice from Fuss & O’Neill, CGKV (the Town’s architect) then 
represented to the Town of Westport on June 15, 2011 [WSTPRTSCHL017602] that: 
 

• “For abandonment and remediation, the impacted materials [window caulk and 
building materials surrounding the windows] must be either removed and disposed of 
or encapsulated. According to Fuss & O’Neill, encapsulation would require ongoing 
maintenance and management, the property would be under a land use restriction, and 
annual sampling would be required. Because of the long term expense of managing and 
maintaining the encapsulated materials, and because PCB‐contaminated materials 
would still be physically present at the site, Fuss & O’Neill and CGKV recommend 
removal of impacted material.” (emphasis added) 

 
There is no regulatory deadline for removing or otherwise managing PCB‐containing caulk 
once discovered. 
 
Nowhere in the EPA PCB regulations is there a deadline for removing PCB‐containing building 
materials. 
 
The EPA never set a deadline for caulk removal at WMS. In my opinion, since there is no 
regulatory requirement to test for or remove PCB caulk anyway, no EPA deadline for WMS 
would be expected. 
 
In fact, according to Larry Borins at Pinck & Co., the EPA stated at the July 2011 visit to 
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Westport Middle School that “The EPA will not tell the school district that the (Westport) 
Middle School must be evacuated.” (P167, Borins to Colley e‐mail, 7/17/11). In his notes from 
the EPA meeting, Borins (June 3, 2011) quoted the EPA as saying “EPA does not recommend 
evacuation. Buildings can be occupied even in the worst of circumstances. “ 
 
The Town of Westport through its consultant promised voluntarily to inform the EPA of its 
decision regarding what it would do with the school and when, which it continued to operate as 
a school for 3 years after the initial remedial project but with PCB‐containing material still in 
place. The school PCB air levels remained below the EPA’s guidance levels throughout that time 
and for at least a year after students were transferred and remain so today. 
 
Fuss & O’Neill did not suggest a decision or action deadline, only stating in an e‐mail to the 
Town of Westport that “It should be noted that EPA considers the site in an interim status 
awaiting a project to complete full abatement and remediation of PCBs inside the building.” 
(September 3, 2014, 3 years after the cleanup was completed and the school had been 
occupied by students) [ESI16210] 
 
Campbell, who communicated directly with the EPA in 2015 after taking over WMS sampling 
duties from Fuss & O’Neill, also stated that the EPA did not suggest any time limit for 
evacuation [Campbell deposition, p. 196] 
 
There is no regulatory requirement to submit a PCB remediation plan to the EPA for review. 
 
Contrary to the advice provided to the Town of Westport by its consultant Fuss & O’Neill, PCB‐
containing building products can be removed and disposed of without notifying the EPA. As 
noted previously, the “Performance‐Based Disposal” option under 40 CFR 761.62(b) clearly 
allows this approach, an approach Fuss & O’Neill was familiar with. [WSTPRTSCHL011739, 
011741] 
 
Regulatory guidelines do not have the force of law and serve only as screening levels. 
 
Guidance documents and any associated PCB “action levels” do not supersede published 
regulations that were set as part of a notice‐and‐comment rulemaking process. As stated in the 
EPA PCB Q&A Manual [EPA 2014]: 
 

“This policy (manual) addresses use, cleanup, and disposal requirements for 
polychlorinated biphenyls (PCBs) only. This document is intended to be used as an 
informal reference, and as such, is not a complete statement of all the applicable PCB 
requirements. This document does not replace nor supplant the requirements of the 
Toxic Substances Control Act (TSCA) PCB regulations. Please refer to the regulations at 
40 CFR Part 761 for specific regulatory and legal requirements.” 

 
Even Fuss & O’Neill acknowledged that the EPA PCB air guidelines were not enforceable 
regulatory levels numerous times, albeit months after the costly and unnecessary remedial 
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work was completed and the money spent, stating for example [EPA‐WESTPORT001096]: 
 

• “It should be noted the above [EPA PCB air] advisory concentrations are considered 
“screening” values. The EPA has not set regulatory limits for the concentrations of PCBs 
in air.”; and  

• “[The EPA] cleanup concentration for non‐porous surfaces is less than 10 µg/100 cm2. 
We understand and have complied with EPA [unwritten, informal] requests to utilize a 
standard of 1 µg/100 cm2.” 

 
Westport did not apply for or receive written approval from the EPA to remediate PCBs at the 
WMS. 
 
In my experience, the EPA has the authority to propose using more stringent PCB remedial 
levels in response to a written request for approval under the Risk‐Based Disposal Approval 
process contained in 40 CFR 761.61(c). However, any more stringent level proposed by the EPA 
is subject to negotiation based on precedents and/or risk assessment. 
 
At no time before, during or after the WMS remedial project did the Town of Westport request 
or receive written approval of the PCB remedial project. As a result, Westport was under no 
obligation to meet more stringent cleanup standards than those set forth in the EPA PCB 
regulations. 
 
As a result, Westport was not subject to any more stringent regulatory requirements to meet 
any particular standard for PCBs in air, nor were they required to meet a lower PCB standard for 
surfaces. 
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The WMS PCB remedial project was therefore voluntary, and as such is not 
Monsanto’s responsibility. 
 
None of the actions recommended by Fuss & O’Neill and undertaken by the Town of 
Westport and Triumvirate were required by the EPA. 
 
May, Hartman, and Herrick all stated that they believe that the PCB remedial action taken at 
WMS was “reasonable”, but none of them stated, nor could they state, that it was required 
(May report, p. 2; Hartman report, p. 1; Herrick, p. 3). 
 
Nowhere in May’s deposition or Hartman’s deposition did they claim the WMS PCB remedial 
action was “reasonable”.  
 
The only action the Town of Westport could have taken that would have been required by EPA 
was proper disposal of the removed windows and attached PCB caulk as a PCB bulk product 
waste. As of August 2011, disposal options of PCB bulk product waste included disposal in a 
municipal sanitary landfill at minimal cost. As of today, none of the windows have been 
removed.  
 
No further PCB remedial action is necessary at WMS. 
 
The PCB air and surface levels at WMS are below EPA guidance levels and regulatory levels, 
respectively. 
 
If the WMS building were to be demolished, no PCB remediation would be necessary, only 
waste segregation. Since most of the waste being segregated from clean debris is impacted by 
asbestos, the incremental cost of removing and disposing of the PCBs would be minimal. 
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The PCB remediation strategy was flawed because the people leading the Town 
of Westport’s project team were not qualified to develop and implement such a 
strategy.  
 
Most of the consultants involved in the WMS PCB remedial project were not hired based on 
their PCB remediation experience. 
 
Most of the consultants that planned the WMS remedial project were hired as part of the 
MSBA Green Repair Program window replacement project before PCBs were discovered, and 
had no demonstrated qualifications to plan or manage the WMS PCB project. 
 
As a result, the WMS project was misguided and resulted in an unnecessary sampling and 
remedial project. 
 
Once the Town of Westport elected to embark on a PCB remedial project, they should have 
taken the time necessary to understand the associated regulatory requirements and selected a 
different set of qualified, experienced advisors that would guide them toward the appropriate 
solution. 
 
Fuss & O’Neill. Fuss & O’Neill was not qualified to manage or scope the WMS remedial effort at 
the time of the project, which only became apparent to the Town of Westport long after the 
WMS remedial effort had been performed. 
 
In my experience, a PCB remedial consultant must (a) be intimately familiar with the EPA PCB 
regulations governing PCB sampling and cleanup, (b) understand when to involve EPA if at all, 
(c) have experience negotiating PCB cleanup approvals, and (d) have staff experienced with 
overseeing PCB remedial contractors and collecting confirmation samples.  
 
Fuss & O’Neill was originally hired as a subcontractor to the Green Project architect, CGKV, with 
responsibility for conducting the hazardous material survey at WMS. Fuss & O’Neill’s initial sole‐
source sampling proposals in May, 2011 [ESI02016] and June, 2011 [ESI03564, ESI03552] did 
not include mention of any experience with PCBs.  
 
Most importantly, Fuss & O’Neill was then retained by the Town of Westport as their PCB 
remedial consultant, again without competition in July, 2011, but this time without 
demonstrating their qualifications for planning or managing a PCB remedial project. 
 
It was not until December 2012, more than 18 months after starting work and 12 months after 
remediation was completed, that Fuss & O’Neill was asked to submit a competitive proposal 
describing their PCB remedial capabilities. Their proposal [ESI00132] included resumes for 
several management personnel, ten project descriptions, and a table of projects involving PCBs 
in buildings.  
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The 2012 proposal represented to the Town of Westport that: 
 

“We (Fuss & O’Neill) have successfully developed many remedial plans in accordance 
with EPA regulation 40 CFR 761.61 for the remediation of PCBs which have been 
approved by EPA” (emphasis added) [WSTPRTSCHL0116__] 

 
On the contrary, it turns out based on May’s deposition testimony that he had not worked on 
any such projects before the WMS 2011 remedial project. This proposal statement was a gross 
exaggeration of the project team’s experience and misled the Town of Westport.  
 
May testified in deposition that he had been involved in at most three PCB remedial projects 
involving the EPA, two of which were so‐called “self‐implementing disposal” projects (Fisher 
and Chatfield), which in May’s words were not approvals at all, but notifications: 
 

“The word “approval”, it’s less of an approval and more of a conformance to the 
regulations, that a plan complies with the regulation… as opposed to approval.” [May 
deposition, p. 113:20‐24}. 

 
The third project where May involved the EPA (Westminster) was a performance‐based 
disposal project, which in my experience doesn’t normally involve the EPA at all and in May’s 
words “did not require EPA notification” [May, p. 116:17‐18]. 
 
It was therefore not surprising that Larry Borins of Pinck & Co., after reviewing the draft school 
web posting about the consultants in July 2011, had to instruct May that: 
 

“(Fuss & O’Neill’s) paragraph needs another sentence or two describing F&O’s 
considerable experience and expertise in PCB remediation work.” [WSTPRTSCHL020837] 
 

The resulting additional language was essentially the same false, misleading statement used 
later in the 2012 proposal: 

 
“Fuss & O’Neill has performed many projects involving the testing design and 
remediation oversight for PCBs and coordinating work and approvals of plans with the 
EPA in Region 1.” [WSTPRTSCHL021261] 

 
Most of the remaining projects listed in the 2012 Fuss & O’Neill proposal with detailed 
descriptions were also performed after May 2011 (i.e., after the WMS project had already 
begun). Almost all of the projects they cited simply involved sampling (other Hazardous 
Materials Assessments, some for the MSBA Green Repair Program), and further demonstrated 
their lack of PCB remedial experience before taking on the WMS project. 
 
When they were finally forced to compete for the continuing quarterly air sampling work at 
WMS, the 2012 proposal competition was biased in Fuss & O’Neill’s favor from the beginning, 
since they helped set the consultant selection criteria at the Town’s request. In May’s words;  

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 192 of 245



 

12 
 

 
“I wrote the RFP which requires very specific qualifications which we meet to hopefully 
weed out competition and give us a leg up on this.” [ESI00564, 11/21/12 May to 
Conneely]  

 
The RFP included the vague requirement that proposers include no less than ten (PCB) projects 
completed for public/private schools within EPA Region 1 within the past five years 
[WSTPRTSCHL012922]. In fact, while there were more than seven expressions of interest from 
other consultants [WSTPRTSCHL012896], only one competitor submitted a proposal and was 
rejected [WSTPRTSCHL012794]. 
 
Pinck& Co. (Pinck). Pinck, the Green Repair Program’s Owner’s Project Manager (OPM) 
selected by the Town of Westport, had no experience addressing PCBs in building products or 
managing PCB investigation or remediation projects at the time of the WMS project. 
 
An OPM is not necessary for a PCB remediation project. 
 
Pinck was originally selected because they were a pre‐approved MSBA OPM. They had no 
demonstrated experience addressing PCBs in building products or managing PCB investigation 
or remediation projects at the time of the WMS project, and Larry Borins [Borins deposition, p. 
24:18‐25, 25:2‐7] and Jennifer Pinck [Pinck deposition, p. 28: 17‐25] conceded as much. 
 
Pinck was hired in March 2011 as OPM for the window replacement green repair project due 
largely to their pre‐approval status with MSBA. Once PCBs were discovered, they were then 
appointed in June as the PM for the PCB remediation work, which they had never done before.  
 

• In Pinck’s listing as PCB Remediation PM in the “Project Team for the WMS PCB 
Remediation” document [WSTPRTSCHL021___], their stated experience “includes many 
private and public school projects involving hazardous materials”, but I could not find 
any evidence of other PCB work by Pinck.  

• Their web site includes Pinck’s and Borin’s resumes and the posted news items dating 
back to before 2011, and there is no mention anywhere of PCBs, hazardous materials or 
Westport.  

• In Pinck’s OPM proposal to MSBA, their standard “Project Approach” made no mention 
of PCBs, only Asbestos, nor did any of their resumes or projects, suggesting they had no 
experience [WSTPRTSCHL016390] 

 
I could find no evidence of Pinck providing any technical or regulatory input of value to the PCB 
project, nor were they allowed to communicate directly with the EPA. Given their lack of PCB 
experience, Pinck’s duties appeared to be limited thereafter to forwarding e‐mails from Fuss & 
O’Neill to Colley and back, parroting the PCB sampling and removal “requirements”. According 
to Borins [Borins deposition, p.25:2‐7], they relied entirely on Bob May (Fuss & O’Neill). 
 
CGKV Architects (CGKV). CGKV, the Green Repair Program architect originally selected by the 

Case 1:14-cv-12041-DJC   Document 207-9   Filed 01/30/17   Page 193 of 245



 

13 
 

Town of Westport, had no experience addressing PCBs in building products or managing PCB 
investigation or remediation projects at the time of the WMS project. 
 
An architect is typically not needed for a PCB remediation project. 
 
They were originally selected as a prequalified MSBA Green Repair architect for window 
replacement at WMS, not PCB remediation. 
 

• Their Green Repair presentation to Westport [WSTPRTSCHL028370] did not include any 
reference to PCBs or associated qualifications, nor did their similar proposal to MSBA 
[WSTPRTSCHL016931]. 

• Knutson admitted that Westport was the first public school project where they 
encountered PCBs on a project [Knutson deposition, p. 53] 

• CGKV was responsible for bringing Fuss & O’Neill to the WMS project as a hazardous 
material investigation subcontractor, but (again) without any PCB qualifications in Fuss 
& O’Neill’s portion of the proposal, either [ESI02016] 

• Westport was the first CGKV project with Fuss & O’Neill as a subcontractor where PCBs 
had been found. [Knutson deposition, p. 90] 

 
A significant change in the CGKV scope apparently occurred around October 2011, when Colley 
asked for “costs of a study” to (a) remove the [PCB] contaminants, (b) upgrade other features 
to code, and (c) giving the building to the town. [Pinck000060] 
 
The CGKV “Feasibility Study”, completed in 2013, focused almost entirely on PCB remediation. 
The record shows clearly that CGKV (Knutson) relied completely on Fuss & O’Neill and May for 
technical details and recommendations in the Feasibility Study [Knutson, p. 115:16‐19] and 
associated remedial scope [May/Knutson e‐mails: 6/17/11; 6/21, 6/30, 7/2/13] despite Fuss & 
O’Neill’s demonstrated lack of related experience. 
 
Triumvirate.  Triumvirate was hired by the Town of Westport on an emergency basis to initially 
assist with the PCB removal pilot project in July 2011, and was then hired to complete the 
cleanup in August 2011. Triumvirate is a pre‐qualified emergency cleanup contractor under the 
state CAC53 contract. 
 
Based on my review of their qualifications and testimony, Triumvirate actually had experience 
addressing PCBs in building products and managing PCB investigation or remediation projects at 
the time of the WMS project, yet their role was limited to finding and managing laborers to 
scrape, clean, and dispose of materials at WMS. 
 
Ross Hartman, their Project Executive at the time of the WMS project, testified that he couldn’t 
recall that Triumvirate had input into the design of the WMS pilot program, and that Fuss & 
O’Neill developed the WMS remedial plan for Triumvirate to follow (Hartman deposition, pp. 
71‐72] 
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I could find no record that Triumvirate was involved in any strategic or technical decisions 
related to the WMS remediation projector was ever asked to review the data for their opinion. 
 
Deposition testimony by Hartman confirmed that Triumvirate has been involved in at least 9 
PCB building remediation projects [Hartman deposition, p. 36], but that their role at WMS was 
to simply carry out the remedial plan developed by Fuss & O’Neill. 
 
Campbell Environmental (Campbell). Campbell is a consultant that the Town of Westport had 
used in the past on other non‐PCB projects, such as closing underground fuel tanks.  
 
As with Fuss & O’Neill, a PCB remedial consultant must (a) be intimately familiar with the EPA 
PCB regulations governing PCB sampling and cleanup, (b) understand when to involve EPA if at 
all, (c) have experience negotiating PCB cleanup approvals, and (d) have staff experienced with 
overseeing PCB remedial contractors and collecting confirmation samples.  
 
Campbell was hired by the Town of Westport in June 2014 to conduct PCB air sampling at the 
Macomber School [WSTPRT027793], without competition, shortly after Dr. Colley left. Fuss & 
O’Neill was still under contract and performing air sampling at WMS at the time.  
 
Campbell was then hired to do air sampling at WES (January 2015) and building product 
sampling at WMS (March 2015), again without competition or written qualifications. 
 
In my opinion, Campbell was/is not qualified to work on the WMS PCB sampling program: 
 

• In his deposition, Campbell admitted that he could not recall ever working on a PCB 
building material or building caulk project before being hired by Westport [Campbell 
deposition, p. 44] 

 
• From his deposition, Campbell admitted he had never taken PCB air samples before 

[Campbell deposition, p. 245]. He also directed the lab to report any results that were 
less than 300 ng/m3as non‐detect; since the EPA normally requires that laboratory 
detection limits be a minimum of five to ten times lower than the project action level, 
his air sampling results would probably be rejected by the EPA. 

 
• His deposition testimony also revealed that he didn’t know how to collect wipe samples 

properly. He testified that he followed the EPA wipe sampling protocol, but instead he 
simply laid wetted gauze on the surface without moving it around (i.e., “wiping”) 
[Campbell deposition, p. 203‐204]. His wipe sample data is therefore invalid. 

 
It was unnecessary for the Town of Westport to hire yet another consultant to collect air 
samples and wipe samples. At the time, the air and wipe results had remained below the 
project action levels for years, the school has been vacant since 2014, and the EPA never 
required continuation of the testing. 
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The Town engaged a 3rd party consultant, Woodard & Curran, to review Fuss & O’Neill’s work, 
but never actually involved them to influence the project outcome. 
 
Dr. Colley requested from May names of consultants to act as an independent 3rd party to 
critique the PCB assessment and remedial work at WMS [Pinck001360]. Fuss & O’Neill 
recommended EH&E and Woodard & Curran, and Woodard & Curran was then was hired based 
on competitive cost and technical proposals.   
 
Based on my review of project documents and the Woodard & Curran production, Woodard & 
Curran was never involved in the project, never performed an actual 3rd party review, and was 
not hired in time to change the course of the project. 
 
May initially recommended Woodard & Curran to Borins as “a potential peer review firm” 
[PINCK001360]. Based on a request on August 4, 2011, the Woodard & Curran proposal was 
timely submitted on August 8, 2011 by Jeff Hamel [WSTPRTSCHL021830] and selected on or 
before August 11 [WSTPRTSCHL021636]. Dr. Colley directed Karen Augusto to forward the 
proposal to Bob May “so he can start meeting w/Mr. Hamel” [WSTPRTSCHL021658].  
 
Also based on my review of their production, Hamel was not engaged in time to have any 
impact on the project. The WMS PCB remedial work began on August 11, 2011 and was 
completed on September 6, 2011; engaging Mr. Hamel immediately was essential if he were to 
have any value, but he was not formally involved until at least September 2011 if not later, and 
even then had no impact on the project. When Dr. Colley was asked later if he was familiar with 
Woodard & Curran and “what they did in conjunction with this project”, he had no memory of 
them at all [Colley, p. 224]. 
 
The only documented communications involving Woodard & Curran’s 3rd party review were 
limited to the following:  
 

• Mr. Hamel’s next e‐mail to Colley, May and Borins wasn’t until September 1 to check on 
the project, stating “to date, I have not been contacted to provide any support”. 
[ESI20190] On September 7, the day after the remedial project had already ended and 
the day before WMS reopened, Colley asked May if he had even talked to them 
[ESI16410]. Hamel was therefore not asked to critique the project before field work was 
completed. 

 
• On September 19 (after the remedial project was completed), May indicated to Colley 

that he was sending Hamel “some of the early summary memorandums… to give him 
some idea of the background”. [ESI16477]  

 
• Also on September 19, May and Hamel had a telephone conversation in which May 

described his investigation, his conclusions, and the results of the remedial project. 
Based on Hamel’s notes: 
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o May apparently misled Hamel that the  Tectum felt was the source of PCBs in the 

air since there was “no difference” in air levels between rooms with air “intake 
from roof not perimeter [univents]” [WOODARD000004] despite the fact that 
the pilot study rooms all had univents and formed the misdirected basis for the 
Tectum felt remediation, 

o May apparently misled Hamel that all of the Tectum felt contained >50 ppm PCB 
despite data to the contrary [WOODARD000003], and 

o May apparently misled Hamel that all of the Tectum felt contained Aroclor 1254, 
by including the erroneous Table 1 from the investigation report 
[WOODARD000016]. 

 
• In November 2011, May wrote to Borins that “Woodard & Curran… indicated they 

would not have had the confidence to pull off what we did, but agreed it was the 
necessary choice.” [PINCK001215]. I could find no documentation of this or any meeting 
with Woodard & Curran, any reports or opinions from them, or even an invoice from 
them. 

 
Most of the other Woodard & Curran production consisted of downloads from the Town of 
Westport web site, such as letters to parents [WOODARD000028‐58]. 
 
Absent more technical information, it would have been impossible in my opinion for Hamel to 
conduct a 3rd party review of the work at WMS in time to influence the project approach or 
outcome. 
 
Since the remediation had already been completed and the money spent by the time May first 
briefed Hamel, it would have been impossible in my opinion for Hamel to fulfill his role as 3rd 
party reviewer and influence the direction and outcome of the project, so in my opinion a post 
mortem by Hamel was useless. 
 
Fuss & O’Neill never advised the Town of Westport that the PCB risk‐based remedial 
standards are based on long term exposure to entire buildings, not isolated locations, and 
that averaging results is acceptable. 
 
In my experience, the EPA allows the use of averaging when analyzing sample results over a 
large area with similar access. Tools such as ProUCL (an EPA statistical program) are commonly 
used to determine the upper 95% confidence level of the mean concentration for comparison 
with regulatory standards. 
 
Kevin Miller, Fuss & O’Neill’s risk assessment expert, correctly suggested as late as January 2013 
that the use of averaging for wipe sample results in classrooms was appropriate [ESI16718, 
1/28/13 email Miller to May]: 
 

“I do not believe there is significant risk to students or staff based on these results. As 
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you indicate the standard is <10 for high occupancy. We are using <1 as a precaution 
only. Out of the 40 plus [wipe] samples collected, 3 samples are greater than one… From 
a risk perspective we would consider the average concentration… I still conclude there is 
insignificant risk to occupants based on the average result.” 

 
To illustrate the importance of averaging: 
 

• The average of the pre‐cleaning wipe sample results from the pilot study area was 0.68 
µg/100 cm2 [EPA‐WESTPORT001199 ], 

• The average of 33 other pre‐cleaning wipe sample results collected on June 8 and June 
24 throughout the school was already 1.0 µg/100 cm2 (excluding 3 stairwell floor 
samples)[EPA‐WESTPORT001190‐91]. 

 
Both pre‐cleaning averages were well below the 10 µg/100 cm2 EPA regulatory standard and 
even met the self‐imposed guideline of 1 µg/100 cm2. Little or no cleaning should have been 
required, let alone the intensive, multi‐year recleaning program developed by Fuss & O’Neill. 
 
Fuss & O’Neill erroneously directed the Town of Westport to meet a much lower surface 
cleaning standard than required by the EPA PCB regulations.  
 
Fuss & O’Neill cited the correct 10 µg/100 cm2 regulatory surface cleaning standard in their 
original proposal to the Town of Westport [ESI03553, 7/12/11 Fuss & O’Neill proposal to 
Colley].  
 
They then amended their proposal later, reducing the surface cleanup “requirement” by a 
factor of 10, without citing the basis for the change [ESI03565, 8/1/11 Fuss & O’Neill proposal 
to Colley]. 
 
In a Fuss & O’Neill Memo to CCKV Knutson, 6/14/11 [WSTPRTSCHL021064] they erroneously 
stated that: 
 

• “Wipe sample locations equal to or greater than ≥1 µg/100 cm2 will require cleaning”, 
and that 

 
• “Existing dust concentrations exceed the EPA guidance of 1 microgram per 100 square 

centimeters (1 µg/100 cm2) for a school facility” without citing the source of that 
guidance. 

 
Communications from Fuss & O’Neill to the Town of Westport stated that the basis for setting a 
lower PCB surface standard for WMS was because it met the EPA definition of a so called “high 
occupancy” area. On the contrary, the regulatory surface cleanup standard for so called “high 
occupancy” areas is 10 µg/100 cm2, not 1 µg/100 cm2. “High Occupancy” is in fact clearly 
defined in the PCB regulations to include schools (40 CFR 761.3): 
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“High occupancy area means any area where PCB remediation has been disposed of on‐
site and where occupancy for any individual not wearing dermal and respiratory 
protection for a calendar year is 840 hours or more… for non‐porous surfaces and 335 
hours… for bulk PCB remediation waste.  Examples could include a residence, school, day 
care center…” (emphasis added) 

 
In a later internal Fuss & O’Neill communication, Kevin Miller (Fuss & O’Neill’s designated risk 
assessment specialist) even correctly reminded May that 10 µg/100 cm2 was the appropriate 
regulatory standard [ESI16718, 1/28/13 email Miller to May], yet May apparently chose to 
ignore his advice. 
 
This misunderstanding of the regulations is important, since it led May to recommend extensive 
and unnecessary cleaning costs and years of unnecessary sampling. Even before the initial 
cleaning at WMS, all but a few of the wipe sample results already met the regulatory standard, 
and the average of the pre‐cleaning wipe sample results from June 2011 in the pilot study area 
was 0.68 µg/100 cm2 [EPA‐WESTPORT001199], clearly below both the 10 µg/100 cm2 EPA 
regulatory standard and even the self‐imposed guideline of 1 µg/100 cm2. 
 
Several years later, May admitted that the change to 1 µg/100 cm2 was based on informal 
communication with the EPA, as noted earlier [ESI 16284] 
 
 
Concern about a so‐called “land use restriction” repeatedly cited by Fuss & O’Neill as a 
“burdensome regulatory requirement” was an unfounded misreading of the PCB regulations, 
and should not have factored into the Town’s decision to abandon WMS. 
 
There is no requirement to record any type of land use restriction for high occupancy areas 
(such as schools), even if access is restricted by a cap (such as encapsulating PCB‐impacted 
building materials). The only regulatory requirement potentially applicable to WMS is stated in 
40 CFR 761.61(a)(8), which requires that the cap be maintained “in perpetuity”, or until the 
building is demolished.  
 
The only time a land use restriction (also known as a “deed restriction” in the EPA’s regulatory 
terminology) is required is if a cleanup is conducted according to the self‐implementing disposal 
provisions of the PCB regulations under 40 CFR 761.61(a), and only then for caps, fences, and 
low occupancy areas (40 CFR 761.61(a)(8)). The WMS cleanup was not subject to a self‐
implementing approval and therefore was not subject to this requirement. 
 
Fuss & O’Neill steered the WMS project team away from encapsulation and toward removal of 
substrate, in part by exaggerating the significance of a deed restriction and associated 
monitoring. In a June 15, 2011 memo from CGKV to Pinck (the Town’s Project Manager) 
[WSTPRTSCHL017602], it stated: 
 

“According to Fuss & O’Neill, encapsulation would require ongoing maintenance and 
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management, the property would be under a land use restriction, and annual sampling 
would be required” 

 
This statement was incorrect and misleading. In my experience and based on the PCB 
regulations, the only possible requirement after encapsulation would be to inspect the 
encapsulant periodically to verify its integrity, even in high occupancy settings. 
 
The town of Westport’s consultants estimated the cost of ongoing maintenance and monitoring 
to be $70,000/year. In my opinion, this cost was inflated and may not have even been 
necessary. 
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The remediation pilot study in 2011 was flawed and resulted in a misdirected 
remedial project 
 
Fuss & O’Neill and Triumvirate conducted a pilot project in July 2011 intended to determine 
which primary source(s) of PCB were contributing the most PCBs to the WMS indoor air and 
thereby determine which source removal to prioritize.  

The pilot tests, conducted in Rooms 212, 164 and 264, involved cleaning the rooms, testing the 
air, removing select PCB sources, and retesting the air.  

Fuss & O’Neill incorrectly concluded from the pilot test that the PCB air levels dropped the most 
due to the removal of the Tectum felt, and therefore mistakenly recommended to Westport 
that the Tectum mastic be removed throughout the school at a cost of over $2 million.  

The experimental design for the pilot project was flawed.  

A reasonable experiment would have changed only one variable per test to determine which 
variable had the most impact on air levels; variables in this instance included Tectum felt 
removal, window caulk removal, foam filler removal, concrete encapsulation, and increased 
ventilation.  Instead, Fuss & O’Neill changed multiple variables at the same time, and as a result 
could not tell which variable had the greatest impact.  

In the Room 212 test (the room with the largest PCB air level reduction), Triumvirate removed 
window caulk, foam filler, removed the Tectum (1 ppm) and felt (9.3 ppm), and coated the 
ceiling concrete, yet Fuss & O’Neill somehow concluded that Tectum felt removal was the 
primary reason for the reduction.   

Incredibly, within a month after the pilot test and the Tectum felt removal, the PCB air levels in 
Room 212 had increased from 280 ng/m3 to 1,400 ng/m3, proving conclusively that the Tectum 
felt PCB was not the primary source of PCBs in the air [CONTEST001232], and that poor 
ventilation was the most likely explanation . This dramatic increase was apparently lost on, or 
embarrassing to, Fuss & O’Neill, since no mention of the change was made in their reports or 
Town of Westport communications. 

The pre‐cleaning and associated wipe sampling in pilot test rooms 212, 164, and 264 detected 
only Aroclor 1254 in the wipe samples results.  

The Tectum felt in Rooms 212, 164, 264 and 265 contained only Aroclor 1248, and could 
therefore not be the source of any surface contamination in the pilot test rooms. The air 
samples collected during the pilot test were analyzed for PCB by homolog so no direct 
comparison with Aroclors is possible. Still, in the face of the above evidence, Fuss & O’Neill 
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recommended that the Tectum felt be removed and made it the centerpiece of their 
recommended remedy. Instead, the Tectum felt in every room tested other than Room 106 
contained <50 ppm PCB and should have been identified as an excluded PCB product and left in 
place.   

Fuss & O’Neill should have tested the Tectum felt in every room before deciding to have the 
Tectum felt removed, since they knew or should have known from their sampling that 80% of 
the felt samples were <50 ppm PCB. Instead they assumed that the entire school’s felt was >50 
ppm PCB based on sampling in just one room, and provided written guidance to the remedial 
contractors to remove the felt regardless of the concentration. [May to Atwood e‐mail, July 29, 
2011] 

The Tectum felt material was not contributing PCBs to the air or surfaces at WMS. 
 
Aroclor 1254 was present in the building caulk. 
 
Aroclor 1248, a distinctly different commercial PCB mixture, was present in the Tectum felt in 
80% of the rooms where the felt was tested. 
 
Most of the 13 rooms at WMS where pre‐remediation air testing was performed in June 2011 
(a) contained Tectum panels and (b) already had air levels that were below the EPA guideline 
before the pilot test or remediation effort took place, demonstrating that the Tectum felt was 
not the source of airborne PCBs at WMS [Limited Hazardous Building Materials Inspection 
Report, May 2011, Table 4]. 
 
Almost every wipe sample collected from throughout WMS contained only Aroclor 1254, and 
could not have come from Aroclor 1248 found in the Tectum felt. 
 
The air samples, while analyzed for PCB homologs rather than Aroclors, contained 
predominantly pentachlorobiphenyl, which is characteristic of Aroclor 1254. 
 
Despite all of this evidence to the contrary, Fuss & O’Neill still made Tectum felt removal the 
cornerstone of the WMS remedy, and misrepresented its relative contribution: 
 

• “The significant sources of PCB bulk product waste include more than 70,000 square 
feet of ceiling mastic” [WSTPRTSCHL019250] 

 
• “Results of the pilot project determined the effectiveness of reducing indoor air 

concentrations by removing most of the identified sources of PCBs…” 
[WSTPRTSCHL019250] 

 
Fuss & O’Neill then indicated that “Tectum ceiling panels with PCB mastic and felt remain 
within…stairwells, loading dock, storage area, custodial office, kitchen area, top of walls, and 
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above ceiling‐mounted unit ventilators” [WSTPRTSCHL019287], without any sampling data from 
these materials to support this statement.  
 
The flawed assumption that all of the remaining Tectum felt required removal formed much of 
the basis for the cost estimates in the CGKV Feasibility Study.  
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None of the Tectum felt needed to be removed. 
 
The Tectum felt was not the source of PCBs in the WMS based on differences in the type 
(Aroclor) of PCB found. 
 
The type of PCB found on surfaces in the WMS was different than the type of PCB found in the 
Tectum felt. 
 
The type of PCB found in the air in the WMs was different than the type of PCB found in the 
Tectum felt. 
 
The type of PCB found in the soil outside the WMS was different than the type of PCB found in 
the Tectum felt. 
 
The type of PCB found on the outer (exposed) surface of the Tectum itself was different that 
then type of PCB found in the Tectum felt. 
 
Excluded PCB products are materials containing <50 ppm PCB as the result of manufacturing1.  
 
Under the EPA PCB regulations, a material must simply meet all of the following criteria under 
40 CFR 761.3 to be considered an excluded PCB product, as outlined in a presentation cited by 
Campbell [CAMPBELLENV002662]: 
 

• “Concentration [<50 ppm] 
• Sold/distributed in commerce prior to 1984, and  
• No dilution [i.e., not the result of a spill or release]” 

 
These materials “may remain in place without further restrictions/requirements”. 

                                                            
1  The actual definition: “Excluded PCB products means PCB materials which appear at concentrations less than 50 
ppm, including but not limited to: 
(1) Non‐Aroclor inadvertently generated PCBs as a byproduct or impurity resulting from a chemical manufacturing 
process. 
(2) Products contaminated with Aroclor or other PCB materials from historic PCB uses (investment casting waxes 
are one example). 
(3) Recycled fluids and/or equipment contaminated during use involving the products described in paragraphs (1) 
and (2) of this definition (heat transfer and hydraulic fluids and equipment and other electrical equipment 
components and fluids are examples). 
(4) Used oils, provided that in the cases of paragraphs (1) through (4) of this definition: 
(i) The products or source of the products containing < 50 ppm concentration PCBs were legally manufactured, 
processed, distributed in commerce, or used before October 1, 1984. 
(ii) The products or source of the products containing < 50 ppm concentrations PCBs were legally manufactured, 
processed, distributed in commerce, or used, i.e., pursuant to authority granted by EPA regulation, by exemption 
petition, by settlement agreement, or pursuant to other Agency‐approved programs; 
(iii) The resulting PCB concentration (i.e. below 50 ppm) is not a result of dilution, or leaks and spills of PCBs in 
concentrations over 50 ppm.” 
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EPA has also stated in the same presentation that “State requirements may require removal”, 
but in Massachusetts there are no such requirements. On the contrary, the 2009 MDPH 
guidance suggests that PCB‐containing building products be left in place and managed [MDPH, 
2009] 
 
There is no requirement to obtain EPA approval when determining whether or not a material 
is an excluded PCB product. 
 
The process of determining if a material is an excluded PCB product is based solely on the 
criteria set forth in the regulations under 40 CFR 761.3 and summarized by EPA above.  
 
When the issue of excluded PCB products was first brought up unnecessarily by May for the 
EPA’s input, the EPA had been provided the incorrect Tectum felt Aroclor data, was unaware 
that the PCB Aroclors in the Tectum felt and caulk were different, and did not know that the felt 
mostly contained <50 ppm PCB. 

The Tectum panels themselves contained little or no PCB. When they did, they contained low 
levels of Aroclor 1254, presumably from the room air. No Aroclor 1248 was detected in any of 
the Tectum panels, which one would expect to see if the Aroclor 1248 was passing through the 
Tectum and entering the building air; the Tectum itself would have served as a filter. Therefore, 
any PCBs in the Tectum felt could not have diffused through the Tectum panels into the room 
air. 

All of the Tectum felt at WMS, except for one room, was and is an excluded PCB product  
 
Tectum felt samples from 4 of 5 rooms where Tectum felt was sampled contained <50 ppm 
PCB. 
 
The Tectum felt is part of the original school construction, when the Tectum form panels were 
used for the original concrete roof construction. The Tectum felt was therefore sold before 
1984. 
 
Tectum felt samples from 4 of 5 rooms sampled contained Aroclor 1248. Aroclor 1254, a 
distinctly different commercial PCB product, was present in the building caulk. The PCBs in most 
and possibly all of the Tectum felt is not associated with contamination from the caulk. 
 
Comparing the EPA criteria cited above with these data, it is clear that most of the Tectum felt 
at WMS would be considered an excluded PCB product and should have been left in place. 
 
Due to their lack of experience with PCBs, Fuss & O’Neill attributed the Aroclor 1254 
contamination in the WMS to the Tectum felt, which made with a completely different PCB 
Aroclor, Aroclor 1248, and mistakenly recommended to the Town of Westport that it be 
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removed. 
 
Declaring the felt to be an excluded PCB product alone would have eliminated the need to 
remove almost all of the tectum and felt. There is no requirement to prove this to the EPA or 
get their approval; you simply make your own determination based on the facts. 
 
Fuss & O’Neill made the following erroneous statements in support of their incorrect 
recommendation: 
 

• “USEPA requirements apply only if PCBs are present…at concentrations ≥50 ppm… Note 
materials containing <50 ppm may also be regulated unless proven to be an “excluded 
PCB product”. If PCBs greater than 1 ppm are present in a material, it must be 
demonstrated (proven) that the materials containing <50 ppm PCBs are an “excluded 
PCB product”, which for this circumstance would be a product legally manufactured or 
use prior to October 1, 1984. (p. 8)” [ESI017138].  

 
• “It should be noted that the two (caulk) results containing <50 ppm are likely a result of 

maintenance activity which could have removed original caulking or glazing compound 
containing ≥50 ppm PCB… Therefore, an “exclusion” is not likely to exist for these 
materials and all window and door systems should be included in proposed remediation 
plan.” [WSTPRTSCHL017139] This was the tipping point in Fuss & O’Neill’s analysis; they 
then extended this flawed logic to anything with >1 ppm PCB, implying everything at 
WMS containing >1 ppm PCB was contaminated by the caulk, i.e., all secondary sources, 
even if the data showed it contained a different type of PCBs than the caulk.  

 
• “Since a regulated source of PCBs exists (in caulking)…EPA requires a determination of 

potential contamination as an evaluation of potential remediation wastes.” 
[WESTPRTSCHL017139] This was again incorrect; Fuss & O’Neill was involved in other 
projects where PCB caulk was removed and no further action was taken. (p. 9) 

 
• PCBs in concentrations higher than the EPA guidelines were found in: Felt above 

“Tectum” ceiling panels. Materials also contained asbestos.” [WSTPRTSCHL019255] 
 

• An “exclusion” for these materials was not sought and all window and door systems 
(and Tectum felt) were included in the proposed remediation [WSTPRTSCHL019257] 

 
Once Fuss & O’Neill realized their mistake 2 years later, they failed to inform the Town of 
Westport that most of the Tectum felt was an excluded PCB product and did not need to be 
removed. 
 
In preparing their 2013 report [PCB Source Removal Project Report and Management Plan, April 
1, 2013, p. 22, Table 7], Fuss & O’Neill apparently realized their significant mistake and 
corrected the Aroclor in the Table to Aroclor 1248, but without so much as a comment on its 
dramatic cost impact to the previous WMS project. [WSTPRTSCHL019267]. 
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Nowhere in the report or other documentation could I find evidence that Fuss & O’Neill 
acknowledged their error to their client or identified the significance of the error. The cost of 
Tectum felt removal accounted for more than 80% of the cost of the remedial project, or more 
than $2 million. 
 
When confronted with their mistake during his deposition, May first admitted [May, pp. 266‐
268] that he made the change, and that he “probably looked back at the data to correct and 
make sure everything was accurate.” When asked why the report didn’t explain “the 
significance of that correction”, he couldn’t explain their oversight. 
 
Fuss & O’Neill should not have recommended any Tectum felt removal at WMS 
 
Tectum remediation was the largest single expense on the remedial project, accounting for $2 
million, or more than 80% of the WMS remedial cost. This expense was wasted and based 
solely on bad advice from Fuss & O’Neill and the mistaken assertion that the PCBs in the school 
air were in fact coming from the Tectum felt. 
 
When asked, based on the data, if he “could have made the recommendation that the ceiling 
and felt in Room 212 remain in place as an excluded PCB product…” May replied “If that was 
the goal of the project, sure.” [May, p. 264] 
 
The “goal of the project” should have been to reduce PCB air levels to below the appropriate 
risk‐based levels for middle school students in the most cost‐effective manner possible. 
Achieving that goal would not include wasting money on removing material that is not required 
by the EPA and not demonstrated to be contributing to PCB air levels. 
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Virtually no PCB remedial work needed to be performed at WMS 
 
The window assemblies containing residual PCB caulk and any removed caulk would have been 
disposed of as PCB bulk product waste, if they had been removed. 
 
If Westport wanted to reduce the PCB air levels at WMS, the broken ventilation system would 
have needed repair to operate properly, and supplemental ventilation (fans) would have been 
needed to flush out the stale air. 
 
There is nothing about the discovery of PCBs in caulk and window glazing during the Green 
Repair program that warranted the intensive remediation effort Westport engaged in. 
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The WMS PCB project team never defined or understood the technical problem 
they were hired to solve 
 
Developing a “conceptual site model” (where PCBs are and how they behave) is critical to 
defining and selecting the proper remedy. Considerations at WMS should have included: 
 

• Whether the initial air sampling results were biased due to lack of ventilation,  
• Whether the initial air sampling results were biased due to the lack of a properly 

functioning ventilation system 
• Whether the PCBs in the air were dust or vapor,  
• Whether disturbing the PCB‐containing building products increased the PCB air levels, 

and   
• Whether PCBs were in fact redepositing on building surfaces. 

 
Understanding if and how PCBs were being transported was critical, but never confirmed. 
 
Fuss & O’Neill communications with the Town of Westport repeatedly suggested that “dust” in 
the air and dust deposition on surfaces was the problem, yet the air sampling method they 
used could not distinguish between dust and vapor.  
 
Collecting and analyzing separate collection “traps” from the air sampling device is possible 
under either the EPA Compendium Method TO‐4A or TO‐10A, but this approach was never used 
at WMS. 
 
Instead, Fuss & O’Neill continued to communicate that dust was transporting the PCBs without 
proof.  
 

• They continuously referred to wipe samples as “dust wipes” in their communications 
with the Town of Westport, when in fact wipe samples are intended to dissolve vapor or 
liquid deposits [CAMPBELLENV001121 ]. Other methods are designed to collect actual 
dust, none of which were used by Fuss & O’Neill.  

• Fuss & O’Neill never collected and analyzed any samples of actual dust based on my 
review of the record, even though dust was visibly present in unit ventilators during my 
visit to WMS. 

• Fuss & O’Neill also specified that the rooms be cleaned with HEPA filter‐equipped 
vacuums, another unnecessary expense. HEPA filters are only designed to collect solid 
particles [Fuss & O’Neill O&M Plan, p. 51]. 

 
As noted previously, the PCB levels on surfaces remained virtually unchanged from before the 
remedial cleaning until the last set of wipe samples were collected. 
 
Dust was and is still present, caked onto the univent coils and exhaust ductwork/registers, and 
was certainly being recirculated through the rooms as a result.  
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• I observed substantial dust, dirt and debris accumulations in the univents during my site 

inspection. Michael Duarte, head of WMS building maintenance, testified that the 
univents had remained assembled to the school from 1969 to the present  and 
therefore the backs of the univents never accessed (Michael Duarte deposition, p. 132) , 
proving that portions of the univents were never completely cleaned since 1969. 

• Duarte also agreed that the univents could simply recirculate stale air if the fresh air 
intake baffles were not operating or were not operating properly  (Michael Duarte 
deposition, pp. 184‐185), 

• Likewise, Duarte testified that the rooms exhausted to a common duct that was 
attached to roof mounted exhaust fans (Michael Duarte deposition, p. 123). Those 
exhaust ducts were original equipment (Michael Duarte deposition, p. 129) and, other 
than the music room, never cleaned since 1969. 

 
In my experience, dust accumulations from deferred maintenance can continue to be the 
predominant source of indoor air PCB contamination if not removed. 
 
Even what little ductwork that was cleaned by Enpro was cleaned “as best we could” (McCusker 
deposition, p. 12) rather than to a specific standard. They used a rudimentary tool crafted on 
site, a stick with a rag attached to it (McCusker deposition, p. 33): 
 

“You vacuum everything up, all the dust you could first, and then put Simple Green on a 
rag, and just poke it along and try to wipe up as best we could,” 

 
In my experience, professional dust cleaners use specialized equipment to do a more thorough 
job. Professional duct cleaners removing PCB contamination also collect wipe and/or dust 
samples to confirm that the job was done. There is no evidence that Enpro did any testing to 
confirm that they had removed PCBs from the ductwork, suggesting that it is still there. 
 
The PCB air levels measured in June 2011 were the result of WMS being closed, the 
ventilation system not operating properly, and the building air not circulating.  
 
Pinck noted (7/29/11) that the initial baseline air tests were done “when the ventilation system 
had been off for almost a month, and the windows were shut. No internal air was circulating. 
The current baseline test results were taken after ventilators (cleaned and balanced) were 
running for 24 hours… The baseline results indicate that just cleaning/balancing the ventilators 
and cleaning the rooms will not reduce the PCB level significantly” [WSTPRTSCHL020828]. It 
should be noted that the WMS heating and ventilating system was not cleaned or properly 
calibrated at that time. 
 
The EPA made the suggestion early on to add fresh air. May reported to the Town of Westport 
on July 11, 2011 that “Per EPA’s request, we need to review the current unit ventilation system 
in terms of fresh air and use.”[May e‐mail, July 11, 2011] 
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May then enlisted his mechanical engineer, David Jackson, to evaluate the “ventilation system 
in terms of fresh air and use” before meeting with EPA on July 14, 2011. Jackson concluded that 
operating the unit ventilators alone would not be sufficient to fully ventilate the building. 
[P165], but Fuss & O’Neill proceeded to do it anyway, without success. 
 
The WMS project team was then faced with two options: (a) increase the ventilation rate with 
outside air, purge the stale air, and see if the indoor PCB air levels rise again afterwards, or (b) 
begin an expensive PCB removal project and hope the PCB air levels decline. The team made 
the wrong decision, since air levels increased or remained the same after PCB removal in some 
rooms after remediation, and PCB air levels in other rooms decreased without remediation. 
 
In less than a month after the PCB remediation was over, Dr. Colley pointed out to the school 
committee that “Time and ventilation seem to be working.” “Ventilation and cleaning do seem 
to be helpful in reducing the air levels.”  
 
Significantly, he then noted that the Room 24 air levels dropped more than 50% with cleaning 
and ventilation only; Room 24 never contained any Tectum felt.  
 
Finally, he gave examples: 
 

“In one room we did nothing and the [PCB air levels] went down… (940 to 640)… In 
another room we ventilated and it went way down from 1300 to just at 320.” 
[WSTPRTSCHL022022] 

 
Regarding Room 24 and the difficulty lowering the PCB air level, Dr. Colley asked May: 
 

“Can we ventilate the ‐‐‐‐‐ out of the room first just to see if we have stale air?” [Colley 
e‐mail to May, September 27, 2011] 

 
Note again (see previous discussion) that the data showed surface cleaning did not significantly 
reduce PCB levels on surfaces, and that the surface PCB levels were acceptable even before 
cleaning began. 
 
In my experience on numerous building cleanups, active ventilation is commonly implemented 
before indoor air sampling is performed. Records show that Dr. Colley communicated with the 
Town of Lexington regarding this option, where previous work at the Estabrook School in 
Lexington had shown that purging of the stale air from the school with high volume auxiliary 
fans was necessary to reduce PCB air levels permanently. This finding was communicated to 
Fuss & O’Neill, but the finding was largely ignored and auxiliary ventilation with additional fresh 
air was never employed. 
 
As also noted previously, dust accumulations still exist in the univents today and probably in the 
portions of ductwork that were not cleaned or not cleaned properly, so a lack of fresh air 
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makeup would also allow dust from these devices to reenter the air through recirculation. 
Michael Duarte agreed that closing off the univent air intake or operating a broken univent 
would simply recirculate contaminated air, such as “during morning startup” [Michael Duarte 
deposition, pp. 184‐185]. 
 
Any remaining PCBs in the air at WMS were more likely emitted from inadvertently 
generated PCBs rather than “secondary sources” and were not produced by Monsanto. 
 
Fuss & O’Neill appeared to first discover the concept of “secondary sources” almost 2 years into 
the project, and immediately and conveniently attributed the remaining airborne PCBs at WMS 
to these sources without any supporting data or scientific basis. 
 
It is just as likely that these secondary sources are in fact inadvertently generated PCBs from 
excluded manufacturing processes [40 CFR 761.3]. A majority of the PCB building product tests 
were either non‐detect or found PCB levels that were non‐functional components. Given that 
some of these test results were flagged by the laboratory as non‐Aroclor, and that at least one 
sample was from paint (Room 24) that had been applied long after the use of PCBs in paint had 
ceased, the PCBs in some of these products were not Aroclor PCBs and were therefore not 
produced by Monsanto.  
 
Most of the air sample results after November 2011 were below the EPA guidance levels, so 
there was no reason to abandon the school and relocate. 
 
The PCB air test results in almost every room at WMS were below the applicable EPA guidance 
levels before school reopened in September 2011. Given that there is no regulatory 
requirement to meet a particular deadline for removing PCB‐containing building products, 
WMS could have remained open indefinitely. 
 
Most of the air sample results after November 2011 were below the EPA guidance levels, so 
there was no reason to continue air sampling. 
 
The PCB air levels remained below the EPA guidance levels in almost every room for more than 
4 years, until the children were relocated. 
 
Throughout 2013‐2015, Fuss & O’Neill repeatedly acknowledged in e‐mails to the Town of 
Westport that the air sampling results at WMS were “below” or “well below” the EPA 
guidelines or “all good”. [WSTPRTSCHL 026334, WSTPRTSCHL 026447, ESI16107, ESI16727, 
ESI11488, ESI11957] 
 
Quarterly air sampling in the WMS has been conducted since the beginning of the remedial 
project despite data showing it to be unnecessary after the first few months following the 
cleanup [WSTPRTSCHL021522‐524]. 
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The decision to conduct PCB air sampling in 100% of the rooms and to keep sampling the air 
was made by the Town of Westport, not the EPA, and should have been discontinued at any 
time if the results were satisfactory, which they were: 
 

“School has decided to initially undertake [air] sampling of 100% of the rooms where 
work occurs.” [EPA‐Westport001109, May to Tisa, 8/10/11] 

 
Then, only weeks later [ESI16544, 8/29/11 memo], the Town of Westport was apparently 
rethinking the commitment to 100% sampling. Said May in an e‐mail to Colley: 
 

“…one item I heard was a rumor of not testing all rooms for PCB [in air] in reference to a 
conversation with [the School Committee] and Triumvirate and subsequent discussion 
by Triumvirate with Kim |Tisa [EPA]” 

 
Still, from that point forward The Town of Westport and its consultant never approached the 
EPA about reducing or eliminating air sampling, despite data showing the air was below the EPA 
guidelines and hints from the EPA in 2011 that this might be considered: 
 

“EPA has even held out saying we were successful although somewhat off the record 
Ms. Tisa said the initial [air] data looks good so a second round would confirm.” 
[11/19/11 e‐mail from May, no Bates] 

 
Later, the EPA expressed concern that: 
 

“…many rooms had not been sampled on an annual basis as was proposed by the 
school”, not required by EPA [8/14/14 e‐mail, Tisa to May; no Bates] 

 
On November 21, 2014, after more than 3 years of quarterly air sampling, May suddenly 
deemed the quarterly air sampling to be required by the EPA, stating “This is the expectation of 
EPA… EPA is looking to see that we (Westport) fulfill its [Westport’s, not the EPA’s] plan to test 
all rooms at least one time during the school year.” [ESI12011, 11/21 May to Hand].  
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The cost of the project was further inflated by Fuss & O’Neill’s 
misunderstanding of the PCB disposal regulations 
 
Fuss & O’Neill’s misunderstanding of the PCB disposal regulations resulted in significant 
unnecessary expense to the project 
 
The PCB regulations governing the disposal of waste from a PCB remedial project can be 
summarized as follows: 
 

• PCB remediation waste (i.e., soil, contaminated demolition debris, etc.) must be 
disposed of at a licensed PCB disposal facility, unless the EPA approval is received to 
dispose of <50 ppm waste in “a facility permitted, licensed or registered by a State to 
manage municipal solid waste… or non‐municipal non‐hazardous waste…” (40 CFR 
761.61(a)(5)(v)(A))”, in other words a local sanitary landfill of demolition landfill; 

 
• PCB bulk product waste (i.e., PCB‐containing caulk or paint at any PCB concentration) 

may be disposed of in “a facility permitted, licensed or registered by a State to manage 
municipal solid waste… or non‐municipal non‐hazardous waste…” (40 CFR 
761.61(a)(5)(v)(A))”. In other words, the PCB caulk could have been disposed of at a 
local landfill rather than upstate New York or Michigan, and at a lower per ton cost. 

 
Almost all of the waste generated during the WMS PCB project was disposed of at licensed PCB 
disposal facilities, when in fact the PCB bulk Product Waste and <50 ppm PCB Remediation 
Waste could have been taken to a municipal landfill if the Town of Westport had simply asked 
the EPA’s permission to do so. 
 
The Fuss & O’Neill remedial plan (PCB Source Removal and Decontamination Project, August 4, 
2011)[WSTPRTSCHL013674] stated that it “has been prepared to comply with the [EPA] 
requirements for proper removal and disposal of PCB containing building materials as PCB bulk 
product waste.”  
 
This statement was incorrect; in reality, almost all of the waste from the remedial project was 
sent to a more expensive disposal site, the EQ Landfill in Michigan. The plan stipulated 
incorrectly: 
 

• “Note Tectum contains <50 ppm PCB but due to the presence of mastic adhesive on 
Tectum shall be removed and disposed of as waste containing >50 ppm PCB” 
[WSTPRTSCHL013678]. This directive assumed that the Tectum felt contained >50 ppm 
PCB, when in fact the data generated by Fuss & O’Neill itself showed that most of it did 
not. 

 
• “Remove existing Tectum ceilings located just below concrete floor or ceiling. Materials 

removal will result in some removal of PCB containing mastic. Mastic contains PCB >50 
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ppm” [WSTPRTSCHL013679]. This directive also assumed that the Tectum felt contained 
>50 ppm PCB, when in fact most of it did not. 

 
• “[PCB] Concentrations exceed 1 ppm but are <50 ppm so waste can be disposed of as 

PCB containing waste at a facility which can accept PCB waste <50 ppm. Adjacent 
masonry substrates…exceed 1 ppm but are <50 ppm so waste can be disposed of at a 
facility that can accept <50 ppm PCB. Materials containing <50 ppm will be transported 
to a non‐hazardous solid waste disposal facility. [WSTPRTSCHL013689]”. These 
statements seemingly contradict the preceding statements, and as pointed out above 
are illegal unless approved in writing by the EPA. 
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May’s expert report still does not reflect an understanding of the PCB 
regulations and does not explain the rationale for his mistakes  
 
May’s expert report was little more than an attempt to retell the failed WMS project story as a 
success, still ignoring or downplaying the numerous and costly technical and regulatory 
mistakes and his lack of relevant experience. 
 
May still thinks the Tectum concrete form planks are glued‐on acoustical ceiling panels. 
 
During his deposition 4 years after the WMS project began, May was made aware that the 
Tectum form panels were part of the formwork used in 1969 to pour the WMS concrete ceiling, 
[May deposition, p. 249‐251]. Despite that knowledge, he still states erroneously in his report 
that several pounds of encapsulant per panel “was likely to cause failure of the panels” [May 
report, p. 11], when in fact they were designed to hold up to tons of liquid concrete. 
Enviroscience never produced an engineering analysis supporting May’s theory, nor could they 
based on the facts. 
 
May completely ignores his huge, costly Tectum felt mischaracterization mistake described 
earlier, which he admitted making in his deposition. Given the opportunity to research the EPA 
regulations governing excluded PCB products since his deposition and include a correction in his 
report, he still could not defend his mistake. 
 
May also completely avoids (again) explaining why he corrected the mistaken PCB Tectum felt 
data in his report two years after the project without telling his client or admitting the huge 
magnitude of the mistake. He clearly has no explanation or excuse. 
 
May still believes incorrectly that the EPA PCB regulatory requirements and the EPA 
guidance/advice are the same thing and carry the same weight. 
 
May completely ignores the lack of regulatory drivers for PCB testing and removal, stating 
instead that the various EPA guidance documents are “authoritative” [May report, p. 3] when in 
fact guidance can never take the place of regulatory requirements. 
 
May completely ignores the lack of regulatory drivers for PCB testing and removal, creating 
instead an imaginary “standard of care” that he invokes in his report as a convenient substitute 
for the EPA regulations [May report, pp. 3, 8, 9], a standard that had never been cited before or 
defined during the WMS project, wasn’t included with his report, and certainly doesn’t 
represent published industry consensus. The reason is simple: no such standard exists; it’s one 
of his own creation. 
 
May completely ignores the lack of regulatory drivers for PCB testing and removal, instead 
claiming most of their decisions were “reasonable” [May report, pp. 2, 3, 5, 6, 7, 8] as 
justification for his numerous and unnecessary regulatory departures. He never attempted to 
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cite any such standard before or during the WMS project, and couldn’t cite a reference to any 
such industry standard in his report. 
 
May states that the EPA’s 2009 “guidance” “expressly recommends” testing caulk for PCBs 
[May report, p. 2] and that the same EPA guidance “requires removal” [May report, p. 4], but 
fails to acknowledge that the governing PCB regulations do not recommend or require either 
PCB caulk sampling or removal. 
 
May still cannot cite relevant experience on similar projects prior to WMS. 
 
May opines generally that “PCB regulatory knowledge and experience was limited in the 
summer of 2011” [May report, p. 8], which was clearly true for May and EnviroScience based on 
their limited resume, but was certainly not true in the industry generally. PCB building cleanup 
projects date back to the 1980s and were performed by numerous consultants and contractors, 
including those whom May recalls hearing at various seminars and conferences [May 
deposition, pp. 67‐68, 97‐99]. 
 
During his deposition, May could not cite any projects prior to WMS where he had managed an 
EPA‐approved PCB building remediation project. Given the opportunity in his report to correct 
the record and identify such projects, he still could not. Instead, his report instead attempts to 
resurrect his non‐existent 2011 experience by rephrasing his deposition responses, claiming 
generally that “Enviroscience successfully met EPA requirements for initial site characterization 
and planning through letters of project approval from EPA Region 1 for multiple prior to the 
work at WMS.” [May report, p. 9] If he could demonstrate that they had the necessary 
experience, he could have just stated it and cited specific examples. 
 
May attempts to deflect blame for his mistakes to the EPA by citing non‐existent EPA 
requirements and guidance. 
 
May claims to have “followed a standard operating procedure for developing a plan for 
remediation” according to 40 CFR 761.61(a) and (c) [May report, p. 3], yet there is no such 
procedure anywhere in the regulations, either now or back when the WMS project began.  This 
betrays his lack of experience and perhaps an effort to divert blame for his mistakes onto the 
EPA. 
May then brings up the issue of secondary sources, claiming it was “reasonable and necessary 
for Westport to consider future removal of secondary sources of PCBs that are potentially 
contributing to PCB sources in the air (emphasis added) [May report, p. 7]. Nowhere in the PCB 
regulations are so‐called “secondary sources” of PCB even mentioned, nor is their removal 
required, so consideration of removal was not necessary 
 
More importantly, the WMS air levels were already below The EPA guidelines by that time, and 
May and Enviroscience had no evidence whatsoever that “secondary sources” were 
contributing to PCB air levels at all. 
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May also fails to acknowledge that many of these so‐called “secondary sources” all contained 
PCBs at non‐functional levels, were identified as non‐Aroclor PCBs, and were just as likely to be 
inadvertently generated PCBs [40 CFR 761.3], that is, PCBs that were also not manufactured by 
Monsanto. 
 
The WMS sampling data and activity chronology clearly suggest that time and ventilation were 
the solution to reducing the initial stale air measurements, and was suggested by the EPA early 
on. May’s first attempt at remediation however, turning on the existing, broken HVAC system 
for a day (mostly unit ventilators which had not been properly cleaned/maintained), was even 
dismissed by his own engineer, who stated that using the existing system “would not likely 
[produce] favorable results”. Then, instead of bringing in bigger fans, he proposed a multi‐
million dollar removal project. 
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Hartman’s expert report does not reflect an understanding of the PCB 
regulations and does not explain the rationale for the many mistakes made by 
others on the WMS project 
 
Hartman’s expert report isn’t much different than May’s, in the sense that he also retells the 
project story as though it was a success (i.e., they completed the work as scoped by May) rather 
than a waste of money, and shows his lack of understanding of the PCB regulations. Unlike 
May, he then makes generalizations about how PCBs behave in caulk that aren’t supported by 
any of the findings at WMS. 
 
Hartman, like May, clings incorrectly to the belief that the Tectum form planks are glued‐on 
acoustical ceiling panels rather than concrete forms used to construct the ceilings.  
 
Hartman states that the Tectum felt was “used to adhere Tectum form planks to the interior 
concrete ceilings.” [Hartman report, p. 4] He then states that encapsulation of the Tectum was 
not an option because the added weight “may have pulled (the panels) loose from the ceiling.” 
[Hartman report, p. 6]  Neither of these statements is true. 
 
He also states that Fuss & O’Neill detected PCBs >50 ppm in the Tectum felt, which is only true 
in one room out of 60 classrooms but nowhere else. May represented to Triumvirate in their 
work scope that all of the Tectum felt was >50 ppm PCB and didn’t share the supporting data 
with Hartman. 
 
Hartman states incorrectly that the EPA indicated that the contractor must remove a minimum 
of 95% of all felt [Hartman report, p. 6], and that this requirement was cause for extensive 
removal of the felt. In fact, May realized after the pilot study that 100% removal wasn’t 
possible, and modified the bid spec to only remove 90%:  
 

• “A meeting was held between representatives of the school and Fuss & O’Neill 
Enviroscience, and it was determined that the contractor would remove the loose 
mastic (to approximately 90%) and leave areas of mastic embedded in the concrete 
slab.” [ESI 17310] 

 
Nowhere is there any communication about this issue with the EPA asking them to approve it, 
and the EPA certainly didn’t approve it. In fact, the EPA didn’t formally approve any part of the 
WMS project. 
 
Hartman also struggles with the PCB regulations and makes statements that could only be 
supported by guidance, not the regulations themselves. 
 
Hartman believes incorrectly the EPA PCB regulations state that PCBs must be removed when 
found [Hartman, p. 2]. 
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Hartman states incorrectly that WMS is not in compliance with the PCB regulations because 
there was no EPA approval of the interim removal project. On the contrary, there is no 
regulatory requirement to remove PCB bulk product waste, nor is there any regulatory 
requirement to obtain EPA approval for a removal project. EPA even communicated to May 
that no approval was necessary for the 2011 WMS remedial project. 
 
Hartman states incorrectly that the EPA initially recommended closing the school and abating 
the materials. Borins’ notes to the Westport School Committee stated the opposite, that the 
EPA told Westport that they would never recommend closing the school. I’m not aware of any 
school with PCB building materials being closed because the EPA told them to close it, nor am I 
aware of any situation involving PCB bulk product waste where EPA initiated any enforcement 
action. 
 
Hartman makes general statements about the science of PCB behavior in buildings that are 
not supported by the WMS findings. 
 
Hartman states that PCBs can off‐gas from primary and secondary sources. None of the WMS 
air test results were collected in a way to demonstrate that PCBs were “off‐gassing” at all (i.e., 
they didn’t collect separate particle and vapor samples).  
 
The whole issue of secondary sources wasn’t even raised in project communications until more 
than a year after the remedial project was over, Hartman was no longer involved, and the air 
levels were acceptable. 
 
Hartman also ignores the fact that at least some of the non‐functional PCB levels in WMS 
building products were most likely due to inadvertently generated PCBs in paint, caulk and 
other materials, particularly those containing pigments. 
 
Hartman makes a number of statements that conflict with the facts in this case. 
 
The following representations are made by Hartman that I do not believe are true: 
 

1. The EPA recommended closing WMS.  Incorrect. (see earlier discussion) 
2. Fuss & O’Neill determined that all ballasts had been removed. The record indicates 

[Michael Duarte deposition, p. 68] that the ballasts had been removed as part of a 
program in the 1980s, that another 15 to 20 PCB ballasts were discovered later by 
Duarte and removed [Michael Duarte deposition, p. 70‐71]. There is no record of Fuss & 
O’Neill doing its own investigation. 

3. Fuss & O’Neill inspected light fixtures for staining. I found no record of this inspection, 
and there’s nothing in their report about it. 

4. Pilot study work began upon receipt of an e‐mail notification from the EPA that it didn’t 
require submission of a plan to the EPA. The EPA originally recommended that Westport 
do a pilot study, but there’s nothing I could find in the record suggesting that they were 
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waiting for EPA approval or that they received any such approval. 
5. The EPA indicated that the contractor must remove a minimum of 95% of all felt, and 

that this requirement was cause for extensive removal of the felt. Incorrect (see earlier 
discussion). 

6. The WMS building is under a site use restriction. Incorrect, there is currently no deed 
restriction on the building, nor is one required under the regulations. 

7. A. M. Fogarty’s cost estimate for WMS was based on their PCB remediation experience 
at Hammond Hall. This misrepresents the testimony of Peter Timothy (A. M. Fogarty’ 
project manager). Timothy testified that the only PCB remediation cost data in his 
database was limited to brick replacement at Hammond Hall, yet Hartman’s statement 
implies Timothy had access to a broader cost database for other remedial tasks, which 
he stated he did not. 

 
 
Hartman states in his conclusions that the cost of the project was “reasonable,” suggesting 
that is was voluntary 
 
None of the PCB remedial work performed at WMS was required by EPA or the EPA PCB 
regulations, and all of it was unnecessary, so any cost would be unreasonable. 
 
None of the PCB remedial work performed at WMS was required by EPA or the EPA PCB 
regulations, so all of the work was essentially voluntary, at the Town of Westport’s discretion, 
and is therefore not the responsibility of Monsanto. 
 
Hartman is confused about the PCB disposal regulations, and makes statements in his report 
that are incorrect and that manifested themselves in the improper and costly disposal of 
WMS PCB waste. 
 
The EPA PCB regulations provide that you are allowed to dispose of PCB bulk product waste 
(caulk, etc.) in a RCRA Subtitle D (i.e., municipal solid waste) landfill if they will accept it (40 CFR 
761.62). In 2012, The EPA “reinterpreted” this rule to include disposal of any attached substrate 
(like bricks) along with the caulk in the same landfill. This provision is useful for demolition 
projects, but not so much for removal and repair projects. 
 
Apparently unknown to Hartman, the regulations have also stated since 1998, long before the 
WMS project, that you can dispose of PCB remediation waste <50 ppm in a municipal landfill if 
(a) they will accept it and (b) if you get an EPA self‐implementing approval (what May 
considered a simple “notification”, which given all their communication with the EPA should 
have been easy). [40 CFR 761.61(a)(5)(v)(A)] 
 
May requested and received remedial bids that included disposal costs for <50 ppm PCB waste, 
but neglected to ever use them. 
 
Triumvirate disposed of all the waste from WMS at an expensive PCB landfill (except for some 
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carpeting) and didn’t have to. If they had asked the EPA for approval, they could have disposed 
of almost all the non‐caulk waste at a <50 ppm landfill (of which there are several in New 
England), since more than 80% of the waste volume was <50 ppm Tectum panels. 
 
The 2012 “reinterpretation” cited by Hartman would not have had any effect on the project 
because (to my knowledge) there are no municipal landfills that will accept >50 ppm PCB caulk 
anyway.  
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Herrick’s report is largely irrelevant to WMS given his lack of remedial 
experience, his intentional disregard for EPA standards, and his unsupported 
generalizations about PCB science. 
 
Herrick is not qualified to opine on any aspect of the WMS remedial project. 
 
Based on his resume, Herrick has never been involved in planning or implementing a PCB 
building remediation project, and has no qualifications or experience from which to judge 
whether steps taken to remediate PCBs are required by EPA, let alone “reasonable”. 
 
Herrick opines that the Town of Westport “was reasonable in its decision to take actions to 
remove or otherwise remediate PCB contamination” at WMS [Herrick report, p. 3]. What 
Herrick fails to mention is that the Town of Westport was not required by EPA’s own 
regulations to conduct any of the remedial activities they had voluntarily undertook.  
 
Like May and Hartman, Herrick invokes a vague and undefined “reasonableness” standard as 
support for the WMS project, without defining what that means. In my opinion, the WMS 
remedial project was unnecessary and any associated expense was therefore unreasonable. 
 
Herrick fails to acknowledge that the PCB air levels at WMS did not exceed any established EPA 
regulatory standard. Instead, Herrick creates a variety of misleading terms and phrases that 
suggest incorrectly that the PCB air levels at WMS were out of compliance with actual 
regulatory standards. To illustrate: 
 

• PCB air levels were over “the EPA’s maximum exposure recommendation” (Herrick 
report, p. 3) 

• Air levels in many rooms “showed compliance with EPA’s guidance…” (Herrick report, p. 
3) 

• Air inside school buildings “…exceed EPA’s reference values” (Herrick report, p. 10) 
• The Town of Westport was reasonable in its decision…to provide maximum 

protection…with the expectation that under no circumstance would exposure (above 
the EPA guidance levels) be permissible. (Herrick report , p. 19) 

 
He then contradicts himself by acknowledging that “EPA states that these (PCB air guideline) 
values should not be interpreted or applied as “bright line” or “not‐to‐exceed” criteria…”  
 
Similarly, Herrick creates terminology suggesting incorrectly that the PCB levels on surfaces at 
WMS exceeded the EPA surface standard, stating that “the EPA threshold for surface 
contamination is 1 µg/100 cm2”. On the contrary, the most stringent EPA regulatory surface 
standard for PCBs is 10 µg/100 cm2 (40 CFR 761.3) and applies to high occupancy areas such as 
schools, and which the WMS met in all of the classrooms even before beginning remediation. 
 
Herrick should not have repeatedly highlighted “detectable levels of” PCB in caulk, since 
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those results are below any regulatory standards and of no consequence to a remedial 
project. 
 
Herrick’s continuing reference to detectable levels of PCB suggests that any level of PCB in air 
and on surfaces is unacceptable, contrary to EPA’s established, risk‐based regulatory standards. 
 
The laboratory detection limits for PCB in bulk, wipe, and air samples are typically 10 to 1,000 
times lower than any established regulatory limit or guideline, so the mere detection of PCBs in 
a sample should not be a cause for remediation. EPA has been clear on this issue, and in my 
experience often requires that laboratory detection limits be 10 to 100 times below a project 
action level; detection levels are often controlled by sample size, i.e., extracting and analyzing a 
larger sample often results in a lower detection limit. 
 
Herrick clearly disagrees with EPA and their regulatory standards and believes that any level of 
PCBs is unsafe. Throughout his report, he ignores established EPA standards and instead 
highlights any measureable levels in an apparent attempt to alarm the reader; some examples: 

• “The levels of PCBs in the school’s air may have to be lower (than the EPA guidelines)” 
(Herrick report, p. 12) 

• “Bulk samples of other materials…contained detectable PCB levels…” (Herrick report, p. 
18) 

• “All 12 of these (caulk and glazing) samples contained detectable levels of PCB” (Herrick 
report, p. 18) 

• “PCBs were detected in 19 of 20 surface wipe samples…” (Herrick report, p. 19) 
• “Baseline air samples…showed detectable PCB concentrations in all 9 samples…” 

(Herrick report, p. 19) 
 
Herrick’s discussion of PCB behavior in a generic school environment includes unsupported 
and often incorrect generalizations that do not apply to WMS. 
 
Herrick states that “the presence of PCBs is of particular concern in schools, where PCB 
congeners…volatilize from building materials.” (Herrick report, p. 6). There is no data from 
WMS showing that PCBs volatilized from building materials at any level. 
 
Herrick states that “PCBs move readily from the exterior to the interior of buildings” (Herrick 
report, p.11) citing only his own survey article, which upon closer scrutiny cites a number of 
studies that do not support his statement. (See related opinion below) 
 
Herrick states that “Dust (containing PCBs)… reflects the mobilization of PCBs from the vapor 
released from the primary sources to dust particles that are initially airborne but settle onto 
surfaces.” [Herrick report, p. 11] Besides his not citing a scientific reference for this statement, 
there is no data or other evidence that this process was going on at WMS.   
 
Herrick then states that the primary sources of PCB contamination at WMS were window 
caulking, door caulking, and window glazing, but excludes Tectum felt. He then states that PCBs 
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“from these and other sources had spread throughout the (WMS) building” and that “Bulk 
samples of other materials such as mastics, foam and felt contained detectable PCB levels in 7 
of 9 materials.” [Herrick report, p. 18] He fails to mention that the type of PCB found in the 
mastic and felt was different than the “sources” he cites and could not have come from them, 
and that PCBs from inadvertent production are likely present in at least some of the paint and 
caulk at WMS from original construction or repair/repainting projects.  
 
The presence of PCB caulk on the exterior of a school building cannot be correlated with PCB 
air levels inside the school. 
 
I disagree with Herrick that “PCBs move readily from the exterior to the interior of schools 
(Herrick report, p. 11). On the contrary, there is no demonstrated mathematical correlation at 
all between indoor air levels in schools and PCB levels in exterior caulk, nor are there any 
credible scientific sources that agree with his statement.  
 
This lack of a demonstrated correlation between indoor air and exterior caulk PCB levels by 
Herrick is important, since the studies cited by Herrick were either based on sampling of 
exterior caulk only (Herrick 2004, Klosterhaus, 2014, Robson) or the location of the caulk was 
not given [Kohler 2005]. 
 
Studies cited by Herrick in fact include examples of schools with high PCB levels in exterior caulk 
having little or no PCBs in the indoor air [Balfanz, Corner]. Even the data from the New York City 
schools studies he cites do not support any correlation between exterior PCB caulk 
concentrations and interior PCB air concentrations. 
 
Most of the studies he cites did not present individual data points that (a) identified where the 
PCB caulk was located or (b) would allow actual mathematical correlation of PCB caulk and air 
levels in individual buildings.  
 
Without such a mathematical correlation between exterior caulk PCB levels and interior air PCB 
levels, such a positive correlation does not exist. 
 
The EPA laboratory chamber studies cited by Herrick show that caulk containing PCBs at 
higher levels could, under certain laboratory conditions of no known relevance to WMS emit 
PCBs, but their findings only apply to interior caulk. 
 
However, the applicability of laboratory chamber tests to real life buildings is subject to 
numerous building‐specific factors that Herrick does not and cannot address. 
 
The EPA study cited by Herrick [Guo, 2010] measured the rate of PCB release from caulk into a 
chamber, which is intended to simulate releases from interior caulk into a room. The EPA study 
is only potentially applicable to rooms where PCB‐containing caulk is present on the interior 
surfaces. Studies cited by Herrick were based almost entirely on findings of PCB caulk on the 
exterior of the buildings. 
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However, even empirical data from studies cited by Herrick show much lower (even non‐
detect) air levels when PCB caulk is present, and conflicts with the model’s apparent 
conclusions. 
 
The only study cited by Herrick that investigated PCB caulk on Massachusetts buildings was his 
own study [Herrick, 2004], which tested exterior caulk (Herrick deposition, p. 113) on only 3 
elementary and middle school buildings,  and did not collect any air samples from those 
schools. 
 
Contrary to Herrick’s unfounded statement that “PCBs move readily from the exterior to the 
interior of buildings”, there is no known quantitative correlation between PCBs in exterior 
caulk and PCBs in the indoor air of the same building. 
 
None of the findings in the research from five countries cited by Herrick made any attempt to 
show an actual mathematical correlation between measured indoor PCB air levels in buildings 
containing PCB in caulk and sealants, whether interior or exterior, nor did they even suggest 
such a relationship.  
 
Other factors of perhaps greater significance to indoor PCB air levels cited by researchers and 
referenced by Herrick include ventilation design, operation, and maintenance 
quality/frequency, and the presence of dust [Corner, Zennegg, Kohler 2002, Kohler 2005, 
Burckhardt, and Fredricksen] 
 
Most of the studies Herrick cites only tested caulk from public buildings generally and did not 
indicate (a) whether schools were tested at all or (b) if the results from other types of buildings 
were even applicable to schools [Robson, Klosterhaus, Kohler, Benthe, Balfanz, Sundahl, 
Fredricksen]. 
 
The mere presence of PCBs in exterior building caulk and sealants does not in and of itself result 
in indoor air levels that exceed any established guideline.  According to studies cited by Herrick, 
indoor PCB air levels far below even the EPA Guidelines were also measured in buildings that 
also contained PCB in caulk and sealants (Benthe (1992), Balfanz (1993), Fromme (1996), B. 
Gabrio (2000), Don, Neu, Corner (2002), Coghlan (2002), Kohler (2005)).  
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Westport Materials Reviewed 
 
Discovery production 

• Town of Westport, including meeting minutes and videos 

• Westport schools, including meeting minutes and videos 

• EPA 

• Enpro 

• CGKV 

• Pinck 

• Contest 

• M. Fogarty 

• Arcadis 

• Campbell Environmental 

• Dec-Tam 

• EH&E 

• Enpro 

• Fuss & O’Neill 

• LVI 

• MADEP 

• Triumvirate 

• Walsh 

• Woodard & Curran 
 
 
Deposition testimony 

• Robert May 

• Jonathan Hand 

• Ross Hartman 

• Timothy King 

• Carlos Colley 

• Michael Duarte 

• Jennifer Pinck 

• Larry Borins 

• Antonio Vivieros 

• Michelle Duarte 

• Jason Knutson 

• Craig Dutra 

• George Campbell 
 
 
Expert reports 

• Robert May 

• Ross Hartman 

• Robert Herrick 
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• Franklin Dorman 

• Jack Matson 

• James Olsen 

• Robert Sugarman 
 
Complaints 

• Plaintiff’s original complaint 

• Plaintiff’s first amended complaint 
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John P. Woodyard, PE, QEP 
 

610 Paradise Lane 
Libertyville, Illinois 60048 

 

Registrations 

• Registered Professional Engineer in the States of California, Kansas and Colorado 
• Qualified Environmental Professional (QEP) 

Credentials 

• M.S., Mechanical Engineering—University of Illinois (1976) 
• B.S., Industrial Engineering—University of Illinois (1974) 

Specialty: PCB Management 

• Audits of past and present practices;  
• Regulatory compliance, interpretation, and permit negotiation;  
• Building and equipment decontamination technology and regulatory issues, including 

facility decommissioning;  
• Contaminated property site assessment, remedial design, self-implementing and risk-

based disposal permitting, and remediation;  
• Spill response and cleanup practices;  
• PCB-related CERCLA project involvement 
• Treatment and disposal technology and permitting. 
• Management of non-liquid PCBs 
• Acquisition due diligence;  
• Litigation support. 

 
Affiliations 

 
Air and Waste Management Association 
• International Board of Directors (1996-99) 
• Fellow Member (1995) 
• Chairman, Waste Division (1985-1988) 
• Chairman, Technical Council (1993-1996) 
 
Editorial Review Board, Journal of the AWMA 
 
Editorial Review Board, Journal of Environmental Regulation 
 
Institute for Professional Environmental Practice 

• Board of Trustees (2000-Present) 
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• Exam Advisory Committee (QEP) 
• President (2007-2010) 

 
IPEP Foundation 

• President (2010-Present) 
 
Western Energy Institute/Pacific Coast Gas Association 

• Environmental Committee (Chairman, 2000) 
 
Commonwealth Club of California, Chairman, Environmental Committee (1994-97) 
 
Southern California Waste Management Forum (Chairman, 1986) 
 
Los Angeles County Hazardous Waste Planning Committee (1985-1988) 
 

Employment History 
 
2014-Present Independent Consultant 
1988-2014 Weston Solutions, Inc./Roy F. Weston 
1983-1988 International Technology Corporation 
1975-1983 SCS Engineers 
1974-1975 U.S. Army Construction Engineering Research Laboratory 
 

Deposition & Trial Testimony 
(Last 4 years) 

 
Town of Lexington v. Monsanto, US District Court of MA, 12-CV-11645 2015 (deposition) 
 
LJ Jordan v. Ameren Illinois, 20th Judicial Circuit, St. Clair County, IL, 12-L-576. 2016 

(deposition) 
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Project Experience 
 
Mr. Woodyard has over 40 years of professional experience as a consulting engineer specializing 
in all aspects of PCB management. His experience includes hundreds of assignments spanning 
the above list of specialties. 
 
The following examples illustrate the range of Mr. Woodyard’s expertise. 
 
Non-Liquid PCB Management 
 
PCB Galbestos Contamination Assessment, Decontamination Oversight, and EPA 
Permitting/Enforcement Support, Akron Airdock Continued Use Authorization, Lockheed 
Martin, Project Director/Consultant. Assisted client with characterizing site contamination 
from use of PCB-containing roofing material on huge airship hangar. Responsible for oversight 
and confirmation of building contents contamination. Assisted in developing EPA approval 
strategy for continued use of the Airdock as well as negotiating several approvals and consent 
agreements associated with building decontamination and waste disposal. 

PCB Galbestos Contamination Assessment, Decontamination Oversight, and EPA 
Permitting/Enforcement Support, Riverbank Local Redevelopment Authority, Project 
Director/Consultant. Assisted client with characterizing site contamination from use of PCB-
containing roofing material on former Army ammunition plant BRAC transfer. Responsible for 
oversight and confirmation of building contents contamination. Assisted in developing EPA 
approval strategy for continued use of the buildings as well as negotiating several approvals and 
consent agreements associated with building decontamination and waste disposal. 

PCB Caulk Abatement Strategy Development and EPA Approval, Boston, Confidential 
Client. Assisted in the development of a PCB-oriented abatement strategy for PCB caulk being 
removed from a high rise office building. Work included development of sampling and 
abatement procedures, worker exposure assessment, and application for EPA Region 1 approval 
of the project. 

PCB Caulk Abatement Strategy Development and EPA Approval, Metropolitan Water 
District, Los Angeles. Led the development of an abatement approach for PCB caulk being 
removed from a drinking water treatment basin. Work included development of the 
characterization plan, data analysis, exposure/risk assessment, and negotiation of abatement 
approval with EPA Region 9. 

Management of Mixed Waste for Nuclear Plant Decommissioning Project, Massachusetts, 
Yankee Atomic Electric Company, Consultant. Supported client’s efforts to assess extent of 
PCB-containing paint as part of decommissioning operations at their Rowe, MA plant. Work 
included drafting and/or review of various regulatory interpretation, sampling plan, remedial 
management, and permit application documents. 

Management of Mixed Waste for Nuclear Plant Decommissioning Project, Wisconsin, 
Dairyland Power, Consultant. Assisted client in developing a procedure for removal of PCB –
containing paint from concrete as part of cutting concrete for storage and disposal. Included 
negotiation of procedure and demonstration details with EPA. 
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Decontamination and Partial Demolition of Spare Parts Warehouse. Energy Transfer, 
Divernon, Illinois. Project Director. Assisted client with characterizing PCB contamination of 
warehouse building and contents, flowed by decontamination and removal of all parts, and 
removal of contaminated building panels and paint. PCB contamination resulted from 
deterioration of PCB-containing insulation adhesive used in roof construction. 

PCB Paint Contamination Assessment, Remedial Engineering and Oversight, New York, 
NY, Kensico Shaft 18, Project Director. PCB, lead, mercury, and asbestos contamination 
assessment, engineering specification and remedial construction management at New York 
City’s Kensico Reservoir Shaft 18, involving a full complement of sampling and 
decontamination technologies in a particularly sensitive environmental setting. 

PCB Caulk Abatement Strategy Development, El Paso University Medical Center, El Paso. 
Technical Director. Assisted in the development of a PCB-oriented abatement strategy for PCB 
caulk being removed from a large regional hospital. Work included development of sampling 
and abatement procedures, worker exposure assessment, and communication with EPA Region 
6. 

 

PCB Spill and Fire Response 
 
Power Plant Fire Contamination Assessment and Remedial Engineering, Montana Lumber 
Mill, Project Director. Following fire that damaged nearby PCB equipment, initiated sampling 
and containment response on emergency basis. After results and risk assessment showed 
cleaning to be infeasible, developed demolition specification and managed waste disposal and 
demolition contractors. 

Assessment and Remedial Oversight, Spill/Fire at Substation Offices, Florida, Florida 
Power and Light, Project Director. Responsible for building contamination assessment, 
remedial options analysis, and remedial oversight for demolition of former power plant building 
in Miami Beach contaminated by electrical fire. Work included two phases of remedial 
procurement specification and field management of remedial and waste disposal contractors over 
a 9-month period of performance. 

Spill Response and Cleanup, Indianapolis Television Station, Project Director. Responded 
to equipment fire at a television transmitter. Work included emergency sampling investigation 
and management of cleanup work for PCBs and asbestos, and support for building renovation 
and transmitter replacement. 

Emergency Spill and Fire Responses, Various Locations, Multiple Clients, Project 
Director/Technical Advisor. This project involved numerous emergency PCB spill and fire 
responses and subsequent remedial efforts, including Louisiana State University (LSU) Medical 
Center, Shreveport, Louisiana; Columbus and Southern Ohio Electric Company, Columbus, 
Ohio; Owens Illinois, Oakland, California; Exxon, Baton Rouge, Louisiana; NASA, Cleveland, 
Ohio; and Pennsylvania Power and Light, Scranton, Pennsylvania. 
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PCB Remediation Permitting and Implementation 
 
Risk-Based PCB Disposal Approval Applications, Various Clients, Project 
Director/Consultant. Assisted numerous clients in the pursuit and/or acquisition of 40 CFR 
761.61(c) Risk-Based Disposal Approvals for an assortment of TSCA PCB compliance issues, 
focusing primarily on spill cleanup and site remediation.  

Focused Site Investigation and Decontamination/Remediation, Illinois, North Shore Gas, 
Project Director. Provided direction for coordination and execution of field activities at this 
PCB-impacted site. Scope involved building decontamination/soil remediation and reporting 
activities to be completed for EPA and under the Illinois Voluntary Site Remediation Program 

Site Investigation and Remedial Planning and Implementation, Centerpoint Energy, 
Minnesota, Project Director. Developed and implemented a site investigation for an active 
peak shaving facility that formerly used PCB as an air compressor lubricant. Scope of work 
included remedial planning, development of a bid specification, and selection and management 
of a remedial contractor for the building and air compressor system.  

Site Investigation and Remedial Planning and Implementation, El Paso Natural Gas LLC, 
Andrews, Texas, Project Director. Developed and implemented a PCB site investigation for 
the former site of a natural gas compressor station. Scope of work included site investigation, 
remedial planning, development of a bid specification, development of a self-implementing EPA 
disposal approval application, and oversight of the remedial contractor during the 30,000 cu yd 
excavation project.  

Site Investigation and Remedial Planning and Implementation, Kinder Morgan/Colorado 
Interstate Gas, Wyoming & Colorado, Project Director. Developed and implemented a PCB 
remediation program at 3 active natural gas compressor stations. Scope of work included site 
investigation, remedial planning, development of bid specifications, development of self-
implementing EPA disposal approval applications, and oversight of the remedial contractor 
during the excavation.  
Spill Assessment and Remediation, Pennsylvania, Technical Advisor. Helped advise project 
team on complex spill situation in urban cemetery, including structural and cross-contamination 
impacts on adjacent hospital.  

 
PCB Building and Equipment Decontamination 
 
Development and Implementation of a Self-Implementing Strategy for Removing PCB-
Containing Paint from Equipment, Project Manager/Consultant, Transwestern Pipeline. 
Arizona. Responsible for developing a strategy for testing and removal PCB-containing paint on 
natural gas equipment as part of the demolition and salvage of three stations. Included 
development of work plans, bid documents, and environmental oversight of decontamination and 
demolition work. 

Power Plant Decontamination, Assessment and Remedial Engineering, Austin, TX, City of 
Austin Electric Utility Department, Project Director. Conducted plant interior contamination 
assessment following discovery of vent screen oil bath cross contamination, developed plant and 
drain line decontamination specification for bid, and managed remedial program on site. 
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PCB Decontamination of Die Casting Facility, Central Illinois, Project Director. PCB 
contamination assessment and remediation in operating die-casting facility, including 
engineering of wastewater treatment system modifications and decontamination/encapsulation of 
plant floor and drainage system. 

Spill Assessment, Building Remedial Engineering, Cleanup Oversight and Demolition 
Support, Colorado, Rocky Mountain Steel Mills, Project Director. Following a major PCB 
spill inside an operating steel mill, implemented a comprehensive site investigation, developed a 
remedial plan and bid specification, and managed the contractor selection and cleanup.  

Specialty Chemical Plant Contamination Assessment and Remedial Design, New Jersey, 
Project Director/Technical Advisor. This project involved a chemical plant where PCBs had 
been used as a heat-transfer fluid. Work included sampling, assessment, cleanup standards 
negotiation, remediation, and expert-witness testimony. 

Assessment and Remediation of Past Chemical Contamination at an Operating Electrical 
Component Manufacturing Facility, Project Director. Work included preliminary and 
detailed assessment of contamination in and around plant under state RCRA, employee risk 
assessment, standards negotiation with state regulatory agency, remedial design, and emergency 
decontamination of plant equipment. 

Assessment, Remedial Planning, and Decontamination of High-Temperature Hydraulic 
Presses and Press Pits, Pratt & Whitney, East Hartford, CT, Project Director. Investigated 
presence of residual PCBs in jet engine plant resulting from previous use in hydraulics. 
Developed and implemented large press and pit decontamination plan for over 100 presses. 

 
Natural Gas PCB Management 
 
Pipeline Abandonment Technology Literature Review and Technology Selection, Gas 
Distribution Industry Consortium, Project Manager. Managed multi-year investigation of 
technologies for sampling, filling, and decontaminating natural gas pipe contaminated with 
PCBs, based on requirements set forth in PCB “Mega-rule”. Project included extensive literature 
of potentially applicable technologies, followed by field demonstration of several systems. 

PCB Management Planning for Natural Gas Distribution Companies, Project Director. 
Assisted several US gas companies to develop and implement PCB management programs and 
associated field procedures in response to EPA PCB Mega-rule requirements. 

Development of EPA Approval Applications for PCB-Impacted Pipe Soaking and 
Cleaning. National Grid, Project Manager. 
Development and Implementation of a Testing Program for Wipe Sampling Small-
Diameter Natural Gas Pipe Using a Specially Designed Device. NYSearch, Project 
Manager. 
Plastic Pipe PCB Absorption Research, NYSearch/National Grid, Technical Advisor. 
Research project to determine the extent to which PCBs in gas pipeline condensate penetrates 
high- and medium-density gas pipe, for purposes of disposal profiling. 
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Natural Gas Pipeline Contamination Litigation, Various Location, Multiple Clients, Expert 
Witness. Supported gas transmission companies in several suits involving inadvertent use of 
PCB valve grease in high pressure valves. 

Remedial Design, Coal Creek (NPL) Site, Washington (Electric Utility PRP Group), 
Project Director. Implemented RD/RA involving on-site incineration of 10,000 tons of PCB 
soil, tank removal, building demolition, and on-site landfill at a former transformer salvage yard. 

Natural Gas Systemwide Contamination Assessment, Midwestern Gas Transmission 
Company, Project Director. Responsible for developing system sampling strategy, data 
interpretation, and development and negotiation of PCB management/remediation work plan 
with EPA. 

PCB Management Planning, Various Clients, Project Director and Principal Author. 
Prepared a broad range of PCB management planning documents for electric and gas utility 
clients, including Peoples Energy, Nicor, New Jersey Natural Gas, and Minnegasco. 

Gas Pipeline Contamination Assessment and Remedial Technology Research Program, 
Various Locations, Gas Research Institute, Project Director. Manage multi-year PCB 
management research program in support of gas transmission and distribution companies 
throughout the U.S. Responsibilities include monitoring and assessment of PCB remediation 
technologies, statistical sampling guidance, and risk assessment. Additional activities include 
case study monitoring of ongoing remediation projects and innovative remedial technologies. 

Natural Gas Systemwide Remedial Planning Support, Various Locations, Eastern Gas 
Transmission Company, Technical Advisor. Responsible for technical support to multi-state 
PCB remedial planning effort under CERCLA Administrative Order, focusing specifically on 
compressed air system decontamination.  

Systemwide Decontamination Planning and Implementation at 50 Compressor Stations 
Nationwide, Panhandle Energy, Project Director. Performed extensive PCB investigation of 
building, equipment, and site contamination throughout the Midwest, developed bid 
specifications and work plans, and provided full time on-site management during 
implementation. 

Risk Assessment for PCB Use in Canadian Natural Gas Systems, GRI Canada, Project 
Director. Conducted risk assessment for various scenarios involving PCB release for gas 
pipelines, in support of industry response to Environment Canada rulemaking for PCBs in gas 
pipelines. 

 
Electric Utility PCB Management 
 
Electric Substation Assessment and Remediation, San Antonio, TX, City Public Service, 
Project Director. Responsible for assessment of PCB contamination at four substations, 
including agency negotiations, work plan development, and remedial specifications and 
construction oversight. 

PCB and Asbestos Removal from a Former Power Plant Site, City of Austin, Texas Power 
and Light, Project Director. Implemented state RCRA remedial design, construction, and 
closure program for abandoned power plant foundation, underground tanks, and wet well that 
were allegedly backfilled with PCB and asbestos-containing soil. 
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PCB Disposal Manual, Electric Power Research Institute, Project Manager. Responsible for 
development of the first (1979) and second (1985) editions of the Manual. 

Case Study Evaluation of PCB Fires, Various Locations, Electric Power Research Institute, 
Project Manager. Development comprehensive analysis of two major PCB fires in San 
Francisco, CA, and Binghamton, NY, including specific recommendations for utility risk 
management. 

PCB Spill Cleanup Modeling Support, Edison Electric Institute, Project Manager. 
Developed spill scenarios and modeling cost statistics in support of utility comments on “Totally 
Enclosed” rule.  

 
CERCLA PCB Matters 
 
RSE-EE/CA Consulting Support for Contaminated Buildings at NPL Site, PCB Inc. 
Steering Committee, Consultant. Provided technical support to Technical and Allocation 
Committees for assessment and remedial planning stages of CERCLA project, at former site of 
PCB treatment contractor/broker. Participated in generating or reviewing all technical documents 
and negotiation of innovative risk assessment implementation strategy with EPA Region 7. 

PCB Contamination Assessment, Remedial Planning, and Waste Management, Rocky 
Mountain Arsenal, CO, U.S. Army, Technical Advisor. Responsible for advising Army and 
WESTON project personnel on PCB decontamination/remedial technology selection, cleanup 
standards, and sampling/analytical strategy. 

Remedial Design/Construction Oversight, Coal Creek (NPL) Site, Washington (Electric 
Utility PRP Group), Project Director. Implemented RD/RA involving on-site incineration of 
10,000 tons of PCB soil, tank removal, building demolition, and on-site landfill at a former 
transformer salvage yard. 

 
Compliance Audits 
 
TSCA Compliance Audit, Electrical Components Manufacturing Facility, Project Director. 
Internal compliance audit for major manufacturing facility, including litigation/penalty defense. 

Electrical Equipment Survey/Audit, Various Locations, State of California, Project 
Manager. PCB electrical equipment survey/audit at 94 State of California facilities, including 
TSCA compliance and electrical code inspection, remedial engineering and cost estimates, and 
PCB disposal/management plans statewide. 

Environmental Management Program Audits, Austin, TX, City of Austin Electric, Project 
Director. Performed complete review of environmental management program for $500 million 
public power company, including detailed interviews with all levels of management and 
operations personnel; review of job descriptions and policies and procedures; and development 
of a consensus environmental mission statement through a senior management workshop. 

PCB Management Compliance Audit, Confidential Investor-Owned Electric Utility, 
Project Director/Auditor. Conducted company-wide audit of past/present PCB management 
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practices and procedures, focusing on changes in management requirements brought about under 
the 1998 PCB Disposal Amendments. 

PCB Management Compliance Audit, Confidential Municipal Utility, Project 
Director/Auditor. Conducted company-wide audit of past/present PCB management practices 
and procedures for one of the largest municipal utilities. Scope of work included inspection of 
numerous service center, substations and corporate office, and development of a detailed report 
and inspection log. 

PCB Management Procedures Update, Hawaiian Electric, Project Manager. Conducted 
company-wide review of PCB management procedures, and made revisions to procedures 
focusing on changes in management requirements brought about under the 1998 PCB Disposal 
Amendments. 

PCB Management Compliance Audit, Confidential Investor-Owned Electric & Gas Utility, 
Project Director/Auditor. Conducted company-wide audit of past/present PCB management 
practices and procedures, focusing on changes in management requirements brought about under 
the 1998 PCB Disposal Amendments. 

 
Industry Association Support and Advocacy 

PCB Management and Regulatory Support, American Gas Association. Consultant. 
Provided regulatory support to AGA members during 2010 EPA PCB rulemaking. 

Review and Updating of EPA’s PCB Transformer Database, USWAG, Project Manager. 
Assisted USWAG in reviewing the EPA’s database website and correcting errors, and deleting 
requested deletions. Work product was presented to EPA.  

Development of an Industry White Paper about the Formation and Behavior of Liquids in 
Natural Gas Pipelines. INGAA. Project Manager. Authored the white paper for presentation 
to EPA as part of the 2010 EPA PCB rulemaking. 

Technical and Regulatory Support during 2008 Environment Canada PCB Rulemaking, 
Canadian Gas Association/CEPEI, Project Manager. Worked with CGA members on 
comments during PCB rulemaking process, then performed gap analysis and best practices 
development after regulations were published. 

Technical and Regulatory Support for Reuse of Recycled Plastic containing PCB, Institute 
of Scrap Recycling Industries, Consultant. Worked with ISRI members to develop a technical 
case and risk assessment supporting the reuse of shredder fluff-derived plastic containing 
measureable PCB levels. Petition resulted in EPA policy change allowing such uses. 
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Presentations and Publications Since 2005 

Woodyard, J. Environmental Considerations in Pipe Abandonment. Presented at the Canadian 
Gas Association Engineering Conference. Winnipeg, Manitoba, April 2013. 

Woodyard, J. Planning for Retired Plant Decommissioning. Presented at the American Public 
Power Association Engineering and Operations Conference, March 2013, Kissimmee, FL. 

Woodyard, J. Power Plant Decommissioning Risk: Anticipation and Mitigation. Presented at the 
EPRI Power Pant Decommissioning Workshop, November 2012, Fayetteville NC.  

Woodyard, J. Adaptive Reuse of and Redevelopment of Power Plant Properties. Presented at the 
EUCI Decommissioning Conference, October 2012, Charlotte, NC. 

Woodyard, J. Addressing PCBs in Caulk, Paint, and Other Building Materials. Presented at the 
EPRI Plant Decommissioning Interest Group Workshop. Austin, TX. November 2011. 

Woodyard, J. PCBs and the Gas & Electric Utility Industry. Presented at the Midwest Energy 
Association Learning Summit, Minneapolis, MN May 2011. 

Woodyard, J. PCBs – How to Delist Portions of Your service Territory. Presented at the 2011 
AGA Operations Conference, Nashville, TN. May 2011. 

Woodyard, J. The Latest on PCBs at EPA. Presented at the AGA Operations Conference, May 
2010.  

Woodyard, J. Understanding the Behavior of PCBs in Natural Gas Systems. Presented at the 
2009 AGA Operations Conference, Nashville, TN. 

Woodyard, J. Understanding the Behavior of PCBs in Natural Gas Systems: Status of Recent 
Natural Gas Industry Dealings with EPA. Presented at the 2009 SGA Environmental Roundtable, 
Ft. Worth, TX. 

Woodyard, J. Status Report on PCB/Pipeline Liquids Management. Presented at the AGA 
Operations Conference, May 2006. 

Woodyard, J. Current PCB Regulatory and Technical Issues Affecting Natural Gas Transmission 
and Distribution Systems. Presented at Natural Gas Technologies 2006: Energy and the 
Environment. Orlando, FL. 

Woodyard, J. Continuing Non-Liquid PCB Use in U.S Military and Industrial Applications: 
Regulatory, Policy and Technical Issues. Presented at the American Chemical Society 
International Chemical Conference, Honolulu, Hawaii. December 2005. 
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1                  ROSS HARTMAN

2 these regulations building materials

3 containing greater than 50 milligrams per

4 kilogram are unauthorized use."

5           "Unauthorized use," that's from

6 761.20, correct?

7    A.  That's correct.

8    Q.  But nowhere in 761.20 does it say

9 that PCBs must be removed and disposed of,

10 correct?

11    A.  It's an unauthorized use.  It does not

12 specifically say that it needs to be removed

13 in that portion of the document.

14           However, if you have building

15 materials that have PCBs in them, and they

16 are considered unauthorized use, the EPA has

17 considered that an unauthorized use, and it

18 needs to be removed.

19    Q.  Needs -- so my question, sir, is,

20 does it say anywhere in the regulations, so

21 in the four corners of CFR --

22    A.  Yeah.

23    Q.  -- 40 CFR 761, does it say anywhere

24 in the four corners of that document these

25 words, "must be removed," or something like
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1                  ROSS HARTMAN

2    Q.  So, now, you agreed with me earlier

3 that if the regulations are violated, then

4 the EPA can bring an enforcement action,

5 correct?

6    A.  Correct.

7    Q.  Are you aware of any enforcement

8 action taken against a town or school system

9 for not removing caulk?

10    A.  I am -- not specifically.  I believe

11 there was some sort of agreement that was

12 reached between University of Massachusetts

13 and the EPA for building materials, about

14 the time frame in which those building

15 materials had to be removed.

16           I don't know the specifics, but I

17 know there was a consent order on the school

18 system for New York, which my understanding

19 was that that was generated as a result of

20 PCBs in building materials, but I don't have

21 an in-depth look into that.

22    Q.  So the two things that you just

23 mentioned, UMass and New York, what is the

24 basis for your opinion about these -- about

25 what you just testified about?  Is this
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COPY Dr. D.V.N. Hardyv'' 
Dr. H.R. Newman.

Monsanto Chemical Company 

St. Louis, Missouri

September 20, 1955

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

London AROCLOR TOXICITY

Howard Nason has given me your memo of September 8. I 
will be happy to discuss this with Dr. Newman during his 
visit here. I think, however, there are several points 
that 1 can answer you now.

You comment upon the difference in toxicity between Aroclor 
125V and 1242. This is not particularly surprising because 
in the earlier work it was found that toxicity increased 
with chlorination. Of course, from the standpoint of vol
atility in the case of inhalation or absorption from the 
gut from the point of view of ingestion are important. 
Frankly, there was not too great a difference between the 
two compounds, however. As you know, the maximum allowable 
concentrate is 0.1 ml/cubic meter in the case of 1254, and 
as high as 10.0 mgm in the case of 1268. I think the former 
is too low and the latter is too high. In this country they 
don't use the MACs very routinely, but certainly in England 
I think it would be alright to consider 0.2 mgm/cubic meter 
as perfectly safe.

I don't know how you would get any particular advantage in 
doing more work. What is it that you want to prove? I 
believe your work should be directed towards finding out 
what the concentrations are of Aroclor during different 
operations whether it is Industrial or painting. The re
ports you have seen from Kettering Laboratory are the re
sult of approximately 015>000 to 020,000 expenditure by

MCC's position can be summarized in this fashion. We know 
Aroclors are toxic but the actual limit has not been pre
cisely defined. It does not make too much difference, it 
seems to me, because our main worry is what will happen if 
an Individual developes 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 MACs.

MCC.

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

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

R. Emmet Kelly, K.D.

HEX:k

MONS 095197
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rcfute the evidence already presented* I would suggest the following;

1*. A substantial analytical program to monitor air and water effluents 

from Monsanto plants producing ?CB and also those of major customers*

2. Prompt correction of effluent conditions where PCB can be 

demonstrated*.

3* Serious consideration of curtailing sales of PCB for uses such as 

plasticizers, adhesives, and carbon paper where waste is certain to enter 

environment.

1|, Review of disposal and recovery methods for PCB in capacitors, 

transformers, heat transfer fluids, and hydraulic fluids. Emphasize 

to customers importance of preventing environmental contamination*

5*. Thorough investigation of environmental fates of various PCS' s 

including photochemical oxidations, chlorination in water systems, etc.

6* Biochemical and electron microscopic study of levels of PCB ■ 

ingestion vrhich cause proliferation of endoplasmic reticulum and induction 

of multifunction oxidases in chickens and rats (perhaps these are partially 

included in present Industrial Biotest experiments).

7. Bogin investigations of possible biodegradable substitutes for 

PCB}s as plasticisers, adhesibes, fire resistant hydraulic fluids, etc., 

anticipating loss of these markets as a necessary corollary of environmental 

problems.. Are, for example, chlorinated diphenyl oxides or diphenyl sulfides 

suitable for these uses.. They should be considerably more biodegradable*.

. . DSW 201047

STLCOPCB4059111
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Fiom Monsanto Chemical Company
Buchanan-Davls

At St. Louie Roberte Building

Dale M ay 2 9 ,  1 9 5 6

To J. T. Garrett Reference

Al Main Office Subject FYLRAUL 150

This afternoon Bob Sido called and stated that the Navy is not satisfied 
with the toxicity of Pydraul 150 for use in submarines. It is particularly 
concerned 6ince as in the case of the atomic powered submarines, these 
vessels will remain submerged for periods up to six weeks. Therefore, any 
possible toxicological effects cannot be tolerated

There will be a meeting on June 6 in Washington to discuss this matter and 
Sido would like very much to have you or someone else in the Medical Department, 
sit in to discuSB our fluids. Others attending the meeting will be a 
Mr. Curran, Commander Seigel, BuMed, Mickey Elbert, BuShips, and Captain Alvis, 
who has recently replaced Dr. Holler. The subject of the meeting will be the 
demise of Pydraul 150 in the antenna retracting mechanisms of submarines unless 
we can present a convincing story as to its safety of use. If Pydraul 150 
is ruled unsatisfactory, we would then suggest that the Navy consider the use 
of OS-16. This fluid is merely Santicizer lkl dyed blue, and was developed as 
an extremely non-toxic fluid for use in underground mining equipment. The 
physical properties are such that it could be substituted for the Pydraul 150 
and I am sure that you have ample evidence of its non-toxicity. We would 
prefer at this stage of the game to have the Navy continue to use Pydraul 150; 
however, we have O S-16 as an ace in the hole.

H. S. Litzsinger

HSL:sj

MOMS 095631
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S t .  bouls, Missouri

Mr. H. X. Armstrong 
Roberts Building

Jonuaiy 21, 1957 

yyDRAUL 150

Messrs*i
0 . ft. Bucitanan -  Robts* 
R. K. Hatton -  M.O.
F. H. Langenfeld-ftobta. 
H. B, LitEslnger-Robta. 
0 , K. Sldo-V»#hington,D

Cr. Treon end X epent on afternoon with the Navy people to 
discuss Pydraul 150. Those present were Captain Shone, 
Captain A lvls, Captain Sessions, Commander Slegal end 
Mr. Mickey Albert. They discussed th eir Inforestion con
cerning Pydraul 150 which was obtained a t the Naval Institu te 
of Medical Roseai-ch. While reports were not availab le , they 
had the following gorvtu-al dotat

f.k.ln applications of Pydraul 150 esueed death 
In o i l  o f tlio rabb its te sted , (Xho amount 
administered was not given.) A l l ’.co amount of 
Ccllulubc 220 did not cause any deaths.
V.it Inhalation of 10 milligrams of Pydreul 150 per 
cubic meter or approximately 2 tenths o f a part 
of the Ai'oclor component pov million for hours 
a day. for 50 days couocd, s ta t is t ic a l ly ,  defin ite 
liv e r  damage-. No matter hew we discussed the 
situ ation . I t  was Impossible to chart;-,e the ir  
thinking that Pydraul 150 lo Ju st too toxic- for 
uoo In a submarine. Xt may be that ouch concen- 
trations would never be reached In the submarine 
but the Navy dcos not eppoar w illing to even put 
t.to material in a t r i a l  run to see I f  i t  w ill work.

I t  would appear, therefore, that wo should discontinue to 
s e l l  Pydraul 150 fo r th is  particu lar application and try  to 
develop a hydraulic flu id  without Aroclor as one of i t s  
componenta. Xn th is  oonnoctlon, Cellulube 220 la  net used 
In a submarine but I t  was used In th is  to st merely as e 
yardstick .

The Navy aald they did not have any competitive flu id  fa r  
enough along englneering«<(i5e to even consider the toxicity  
of I t .

REKtSMl

R. Emmet Nelly, MJ>.

SONS 095640
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S t .  bouls, Missouri

Mr. H. X. Armstrong 
Roberts Building

Jonuaiy 21, 1957 

yyDRAUL 150

Messrs*i
0 . ft. Bucitanan -  Robts* 
R. K. Hatton -  M.O.
F. H. Langenfeld-ftobta. 
H. B, LitEslnger-Robta. 
0 , K. Sldo-V»#hington,D

Cr. Treon end X epent on afternoon with the Navy people to 
discuss Pydraul 150. Those present were Captain Shone, 
Captain A lvls, Captain Sessions, Commander Slegal end 
Mr. Mickey Albert. They discussed th eir Inforestion con
cerning Pydraul 150 which was obtained a t the Naval Institu te 
of Medical Roseai-ch. While reports were not availab le , they 
had the following gorvtu-al dotat

f.k.ln applications of Pydraul 150 esueed death 
In o i l  o f tlio rabb its te sted , (Xho amount 
administered was not given.) A l l ’.co amount of 
Ccllulubc 220 did not cause any deaths.
V.it Inhalation of 10 milligrams of Pydreul 150 per 
cubic meter or approximately 2 tenths o f a part 
of the Ai'oclor component pov million for hours 
a day. for 50 days couocd, s ta t is t ic a l ly ,  defin ite 
liv e r  damage-. No matter hew we discussed the 
situ ation . I t  was Impossible to chart;-,e the ir  
thinking that Pydraul 150 lo Ju st too toxic- for 
uoo In a submarine. Xt may be that ouch concen- 
trations would never be reached In the submarine 
but the Navy dcos not eppoar w illing to even put 
t.to material in a t r i a l  run to see I f  i t  w ill work.

I t  would appear, therefore, that wo should discontinue to 
s e l l  Pydraul 150 fo r th is  particu lar application and try  to 
develop a hydraulic flu id  without Aroclor as one of i t s  
componenta. Xn th is  oonnoctlon, Cellulube 220 la  net used 
In a submarine but I t  was used In th is  to st merely as e 
yardstick .

The Navy aald they did not have any competitive flu id  fa r  
enough along englneering«<(i5e to even consider the toxicity  
of I t .

REKtSMl

R. Emmet Nelly, MJ>.

SONS 095640
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/ h-'n Monsanto Chemical Company

Al st. Louis - Roberts 2

Date August 30, 1957 •

cc C.E. Caspar! - M.O. 2 
H-C. Koehler - Robts. 3
J. M. Magner - Robts. 2
K. E. Maxwell - S. Clara 
J.W. Starrett - Robts. . 
M.C. Throdahl - Robts. ;

To Mr. P. 0. Benignus Reference PQB Sales Information Bulletin 8-27-57
OD 1149 - "Aroclors As Agricultural 

At Roberts 3 Subject Chemicals”, 4-1-57 by JMM

AROCLOR USE TO INCREASE THE 
INSECTICIDAL LIFE OF LINDANE

It is most surprising to see that you are recommending without 
restriction a use for Aroclor which has not been approved by 
U.S.D.A.-F.D.A. For the protection of the company it appears that 
salesmen who may try to promote this use of Aroclor in agriculture 
should be fully apprised of limitations and of risks involved if 
promoted for use on feed and food crops. In turn they should 
apprise customers of the true status of the development and advise 
them that if they use Aroclor in insecticide formulations on food 
or feed crops they should first obtain government approval.

You may already know that since Aroolors are toxic and, according 
to your attached reference, may extend the residual life of the 
pesticide, the Federal Government would require the following 
before selling for use on food and feed crops:

(1) Proof of benefits from the application .

(2) Data to show whether or not residual Aroolor is present 
and whether it modifies‘the residual amount of Lindane or 
other active ingredient at harvest.

(3) If Aroclor is present or if the residual quantity of Lindane 
or other active ingredient has been significantly changed, 
tolerances for the Aroclor and for the pesticide in 
question must be developed.

(4) If a toxic quantity of Aroclor is present at harvest in 
food or feed crops a tolerance cannot be established until 
after two year chronic toxicity feeding tests have been 
completed for the Aroclor.

Obviously, much of the above is obviated if the Aroclor-inBecticide 
formulation is not used on food or feed crops. Even then the label 
must show safe handling procedures, since Aroclor is toxic.

Incidentally, the findings published by Duda, as per your attached 
reference, are not in aooord with research findings reported in 
reference report OD 1149. In this report you will note that Aroclor

1.71 IN If

TRAN 053674

STLCOPCB4024865
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contributes to longevity of insecticidal action only when combined 
with highly volatile compounds, and then only when applied to hard, 
smooth surfaces such as glass...not on agricultural plants. This ’ 

is called to your attention because government label approval for 
use in agriculture also calls for proof of performance.

Admittedly, your August 27 bulletin does not speoify using Aroclor 
in insecticides for use on food or feed crops but neither does it 
specify such a combination Bhould not be used on food or feed crops. 
Perhaps this is an over-sight which you will wish-to call" "to the 
attention of recipients of the bulletin.

p.s. We repeatedly find that users of formulations prepared for a
speclfio use will apply the material for other uses. In other 
worda, even though Monsanto may encourage the use of Aroolor 
in pesticide formulations for non-agricultural use you oan 
rest assured that some of it will be used on agricultural 
commodities. For these reasons aldnff it is strongly 
recommended that we state very specifically in any Monsanto 
literature, including correspondence, that Aroclors not be 
used on agricultural commodities. I believe our Legal Depart
ment will confirm that there is an important legal aspect 
involved.

LVS/eb

TRAN 053675

STLCOPCB4024866
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LkiSanio
FSOM t KAMF & LOCATION) W. R. Richard - Research Center

___________________________

DATE : March 6, 1969 . Be^t^en HBERG
" v J. JSpringate JSPRI

SUBJECT : £ROjZL)OR WILDLIFE ACCUSATIONS Schalk WSCHA
'LL Olson D0LS0

REFERENCE : R. Kelly RKELL$1 J. Garrett " JGARR
TO : E. Wheeler - ES/hee P. Hodges PHODG

P. Park PPARK
R. Keller JFQ
E. Tucker JFQ

Risebrough in a recent paper "Nature", Vol. 220, Dec. l4, 1968, has 
attacked chlorinated biphenyls in three ways:

(1) a pollutant - widely spread by air-water; therefore an un
controllable pollutant.

(2) a toxic substance - with no permissible allowable levels 
causing extinction of peregrine falcon by induced hepatic 
enzymes which degrade steroids upsetting Ca metabolism lead
ing to reproductive weakness, presumably through thinner 
egg shells.

O) a toxic substance endangering man himself; implying that the 
peregrine falcon is a leading indicator of things to come.

As outlined in Science,Vol. 163, Pg. 5h.S, Environmental Defense Fund 
(EDF) is attemplflng to write new legal precedents in conservation 
law by hearings and court action. In the Wisconsin case, water 
quality standards are at issue. "A substance shall be regarded as 
a pollutant if its use results in public health problems or in acute 
or chromic (injury) to animal, plant or aquatic life". Wisconsin 
is one of 7 states which now have federally approved water quality 
standards. According to Bern Wright, acting chief of the Federal 
Water Pollution Control Administration's WaterQuality Standards 
Branch, DDT would fit the definition of a pollutant upon a shewing 
that it is harmful to aquatic life. ‘

These people in EDF are saying we must not put stress on any living 
thing through a change in air or water environment. Eagles, plant 
life, anything which lives or breathes. This group is pushing 
hard on the extension of the word harmful. They claim "enzyme 
inducer" activity is the real threat of DDT and PCB's and are using 
these arguments to prove that very small amounts of chlorinated 
hydrocarbons are "harmful". *

Monsanto is preparing to challenge certain aspects of this problem 
but we are not prepared to defend against all of the accusations.

(a) Monsanto is preparing itself to identify trace ppb quantities 
of chlorinated biphenyls in water samples, in concentrated 
collected air samples, and in animal tissues.. We will know 
whether we have been falsely identified ana accused or net.
We will eventually know where any pollution is taking place__
and the extent of the pollution. —-——

DSW 201134
' "1^ _______

STLCOPCB4052526
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(b) . We are not prepared jto defend ourselves against the accusa
tions made of enzyme and hormone activity, the isolation of

enzymes or metabolic products, the indirect accusation of 
cancer, or the splitting of genes, when this accusation is 

i made. Whether we can defend this route or not needs further 
I discussion. * ' ' : : : ' ------------ '

(c) Through the Industrial Bio-Test program we are to establish 
the long term allowable limits of chlorinated biphenyls for 
certain birds-fish-animals by feeding experiments, pathologi
cal examination, and tissue analysis for chlorinated biphenyls.

. We may be able to answer reproductive ability in_some animals.

BBT has been under attack for some years because of its chlorine 
content, its persistent ability to be identified, and the wildlife 
problems attributed to it. VJe will still be under the same attack 
by the mechanisms listed in (b) even though we might establish 
safe operating limits for humans and certain animals.

Where.does this leave us?

Under identification and control of exposure - we will be able to 
identify and analyze residues as well or better than anyone in the 
world. We will probably find residues other than BBT and PCB's.
We will probably wind up sharing the blame in the ppm to ppb con
centration level.

We can take steps to minimize pollution from our own chlorinated 
biphenyl plants, we can work with our larger customers to minimize 
pollution, we can continue to set up disposal and reclaim operations.
VJe can work for minimum exposure in manufacture and disposal of 
capacitors, transformers and heat transfer systems, and minimize 
losses for large hydraulic users. '

But, vie can't easily control hydraulic fluid losses in small plants.
It will be still more difficult to control other end uses such as 
cutting oils, adhesives, plastics and NCR p-aper. In these appli
cations exposure to consumers is greater and the disposal problem 
becomes complex. If chlorinated biphenyl is shewn to have some 
long term enzyme or hormone activity in the ppm range, the appli
cations with consumer exposure would cause difficulty.

'Risebrough has taken known Aroclor samples and claims to have r-
jevidence of enzyme and hormone change. Here there is no question ! 
of identification. Either his position is attacked and discounted 1 
or we will eventually have to withdraw product from end uses which 1 
have exposure problems. Since Risebrough's paper in "Nature", . i 
Bee. 1968 has just been published, it is timely, perhaps imperative,; 
that this paper and its implications be discussed with certain '
customers. This is a rough one because it could mean loss of '
business on empty and false claims by Risebrough. ’

1

Well prepared discussions with Ind. Bio-Test, Monsanto biochemists, l___j
the medical and legal departments must take place now. The

STLCOPCB4052527
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position of DDT manufacturers should be determined as a guide. 
We are being accused of the same things attributed to DDT.

I have written this memo to clarify some of the issues. May I 
please have comments.

Thanks, ~ ■

W. R. Richard

ms
Att.

DSW 201136

STLCOPCB4052528
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April 2, 1969

H3F0RT AIIS COMMENTS Gw MEETING Oil CHLORINATED 3IPH2KXLS

; ; • IN THS ENVIRONMENT AT INDUSTRIAL BIOT3ST LABORATORIES,

.. CHICAGO, MARCH 21, 1969 . . r

Robert L. Metcalf .. ■ "

Prom the background data presented it appears that something of

the order of 80 million pounds of polychlor biphenyls (PC3) are

produced annually, these products contain from 3 to 9 chlorine atoms per

molecule and become increasingly inert and. stable tc environmental

oxidation with higher degree of chlorination. However, about half the

production is in the 3-chlorine atom variety (Aroclor rl2i;2) «.

At first thought it seems unlikely because of the major uses of

PC3 in capacitors, transformer oils, heat transfer fluids in closed

systems, that these materials could be the source of the substantial

degree of environmental contamination reported. However, about I4O million

pounds annually is stated to be used as plasticizers, hydraulic fluid, .

adhesives, and in carbon paper, rrem this amount a very substantial percentage

must escape into the environment as vasts. Because of the apparent high

stability of PC3, amounts entering the environment would be degraded very

slowly and it seems possible that at least lOmillion pounds annually

may become environmental contaminants. Since the PGE’s were introduced

commercially in 1929 there have been i.0 .years of production. If this has
o . . «

averaged $0 million pounds per year, then about 2 x 107 pounds have been
8 " *made arid perhaps 2 x 10 pounds have entered the environment.. Because of

the apparent stability of these compounds most of this amount nay still be

circulating in the global ecosystem and this is suggested by the levels

reported by Holmes et al. (1967) and Risebrough eit al. (I96S) in animal

tissues v?hich are quite comparable to those found for DDT. Both ?C3

DSW 201045
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and DDT are extremely stable and water insoluble and have been produced in 

roughly the sans total amounts over the pa3t 30 years.

Thus it seems quite reasonable to conclude that the environmental 

contamination described for ?CB is due to vasts amounts of these compounds.. 

fhis, coupled with the thorough evidence from mass spectoraetry strongly suggests 

that there is an imp or tail t environmental quality problem involved in 

wastes of PG3. ‘

Scocrimcntal Work Planned gt Industrial Biota3ts —

This laboratory is highly experienced and seems quite competent to 

provide standard data required by FDA for evaluating the safety (or 

hazard) of agricultural or industrial chemicals, i'hs long term feeding 

studies on rats and dogs will doubtless serve to indicate the chronic 

toxicity hazards of chronic ingestion of the PCB at ppm levels and this 

will almost certainly result in severe liver damage at some reasonable 

level. The chicken reproduction investigations at £>,.01, 1, 10, and IDO 

ppm should be considerably more meaningful particularly in regard to 

studies of egg hatchability, shell thickness, etc.-

While the fish toxicity investigations will be interesting, I 

cannot see that they are particularly relevant or necessary at this 

time and I would think this data could be obtained from Fish and Wildlife 

investigations, etc., and vail undoubtedly be forthcoming, unsolicited. 

Conclusions and Suggestions.'

It seems to the writer that the evidence regarding PCB effects on 

environmental quality is sufficiently substantial, vadespread, and •

alarming to require immediate corrective action on. the part of Monsanto, 

i'he defensive measures presently inaarway will do little if anything to

DSW 201046
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rcfute the evidence already presented* I would suggest the following;

1*. A substantial analytical program to monitor air and water effluents 

from Monsanto plants producing ?CB and also those of major customers*

2. Prompt correction of effluent conditions where PCB can be 

demonstrated*.

3* Serious consideration of curtailing sales of PCB for uses such as 

plasticizers, adhesives, and carbon paper where waste is certain to enter 

environment.

1|, Review of disposal and recovery methods for PCB in capacitors, 

transformers, heat transfer fluids, and hydraulic fluids. Emphasize 

to customers importance of preventing environmental contamination*

5*. Thorough investigation of environmental fates of various PCS' s 

including photochemical oxidations, chlorination in water systems, etc.

6* Biochemical and electron microscopic study of levels of PCB ■ 

ingestion vrhich cause proliferation of endoplasmic reticulum and induction 

of multifunction oxidases in chickens and rats (perhaps these are partially 

included in present Industrial Biotest experiments).

7. Bogin investigations of possible biodegradable substitutes for 

PCB}s as plasticisers, adhesibes, fire resistant hydraulic fluids, etc., 

anticipating loss of these markets as a necessary corollary of environmental 

problems.. Are, for example, chlorinated diphenyl oxides or diphenyl sulfides 

suitable for these uses.. They should be considerably more biodegradable*.

. . DSW 201047
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lvolnsanto 

1t to Company 
S00 H L.ndcc.çA Eeulava.d 
St. Lou s. la.s seuti 51tati 
Phone: (31d) 594-10OO 

/770 
(1z6 z l70 Mv/u.uG) 

Dear Customer: 

Recently several newspaper and mazazine articles have 
been published indicatirz that ?olychlor2nated Biphenyls. 
( ?CBs) have been discovered at some points in some marine, 
aquatic and wildlife environments. The quantities 
detected are said to be in the parts per million and 
parts per billion categories. 

It is claimed that the PCBs found stron:ly resemble 
chlorinated biphenyls containinz 54, and 6:% chlorine 
by weight. ?roducts .:hit:' __ e sold by %onsanto under 
the tradenares of Aroclor 1254 and 1260 contjin 
chlorinated biphenyls. 

As your supplier of Aroclor ®1254 and 1250, we wish to 
alert you to the potential pro5lem of environmental 
contamination is referred to In the newspaper and magazine 
articles. 

We would like to point out the following additional facts. 

1. Certain Ipnsantb products ::z =ch are sold under the 
Aroclor trade ark, ^a- 1y ;roclor a 5050, 5442 
and 5460, are not polychlorinated biphcnyls. 

2. PCBs with a chlorine contF :nt of less than 514% have 
not been found in the i.:-.vf.ronmcht and appear to 
presane-no potential proolem to the ervironment. 
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We feel that all possible care should be taken in the 
application, moccasins and effluent disposal of these 
products to-prevent tr.em becoming environmental 
contaminants. Of interest to you may be an article 
in Che-i.ca)_ week, October 29, 1969 regarding water 
pollu; on : :...nza ds set by each state ln the Union._____ 
It is attached. jn.s ar`..c1e reflects the view that good manufacturing practice in the-future may require 
that no products used by any company be lost or 
discharged in such a manneras to ultimately be found 
in waterways. 

Very truly yours 

W. E. Schalk 
Directo: of Sales 
Plasticizers 

ek 
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Environment 
The huge water requirements of the chemical industry- 

now the nation's third largest user -make water quality and 
avaiiabiiity increasingly important factors for site selectors. 
Legislation enacted in recent years has forced planners to pay 
close attention to pollution control standards. 

All 50 states have had their water quality standards ap- 
proved entirely or in part by the Federal Water Pollution 
Control Administration ( FWPCA). Recently a stale -by -state 
summary of key standards was put together for the first time. 
Surprisingly, it was not the FWPCA that did the job. Instead 
it was handled by an American Public Health Assn. (APHA) 
subcommittee headed by TVA Health Director F. E. Gartrell, 
assisted by the APHA Engineering and Sanitation Section. A 
portion of the study, covering standards for surface industrial 
water. is summarized in the tables starting on p. 80. 

Contrary to widely held opinions, there is considerable 
variation in state standards. Take the dissolved oxygen (DO) 
standard, for example. Minimum allowable DO (as milli- 
grams per liter or percent saturation) is the single most impor- 
tant standard to chemical site evaluators. As a rough rule of 
thumb. a 2- mg. /I. standard is considered to be one industry 
can live with comfortably, while a 6.0 mg. /I. value is pegged 
"extremely tough." 

California. Wyoming and Washington have set the stan- 
dard at 6 mg. /l. or higher. But a few states such as Con- 
necticut, Maine, Illinois, Indiana, Massachusetts. Virginia and 
Wisconsin require 2 mg. /I, or lower. 

Other standards -notably turbidity. taste, odor, color and 
solids -may also be important, depending upon the nature of 
the chemical plant's waste effluents. These standards also ex- 
hibit state -by -state differences. Moreover, they are generally 
less specific than the straight numerical DO standards. 

Although chemical plant site experts see little point in 
"running from tough standards," the criteria do make a 
difference: Plans for two nonferrous metals plants in Puerto 
Rico arc now on the shelf, because of standards that call for a 
4.5 mg. /I. DO, no wastes that interfere with the esthetics of 
the waters and other specifications. 

No compilation of ground water standards has yet been 
published. Ground water standards may prove important in 
the future as companies are forced to use costly deep -well dis- 
posal for wastes. Availability of ocean waste disposal services 
is also looming more important. 

Waste Costa: The price tag for pollution control is high. A 
recent FWPCA study on the organic chemicals industry esti- 
mated that water waste -treatment facilities can increase in- 
stalled capital equipment costs 40% or more. Between '69 -'73, 
the organic chemical industry would have to shell out $ 182.5 
million to remove 1D% of its biological and chemical oxygen 
demand waste and 65% of its suspended solids. Removal lev- 
els of 83%. 13% and 71%, respectively, for biologic oxygen de- 
mand, chemical oxygen demand and suspended solids would 
require 5242.6 million, while 98%, 30% and 89%, respectively, 
would up the ante to 5608 million. 

Cleaner Air. Establishment of air quality standards is not 
nearly as far advanced as are water standards. The National 
Ait Pollution Control Administration (NAPCA) is still desig- 
nating regional air control regions. At last count, i6 regions 
had been formally designated and another 41 had been pro- 
posed. NAPCA has issued air quality criteria and control 

OCTOBER 29. 1909 

technology data for sulfur oxides and particulate matter. will 
follow with similar studies for other pollutants. 

Once criteria and control data have been issued for a nr,ltn 
tant and control regions have been designates a o. -nr 
process involving standards, hearings and implcmctt......... 
and enforcement plans will be initiated that can take over a 
year to produce standards. 

So far, no firm sulfur oxide or particulate standards have 
emerged. But NAPCA's criteria for setting the standards sug- 
gest they'll be tough. The oxide criteria report. for example, 
emphasizes that there are deleterious effects to man at con- 
centrations as low as 0.04 ppm. 

NAPCA's control data reports present detailed appraisals 
of various methods and equipment, along with estimated 
costs_ As in the case of water. the costs will be high, although 
some pollutants -mainly sulfur dioxide -will have recover), 
values_ NAPCA is sponsoring a number of research projects 
to improve technology. Pollution control is being spurred by 
financial assistance programs (mandated by state law) now 
operative in the following 28 states: 

Arizona, Arkansas, California, Connecticut. Florida. 
Georgia- Idaho. Illinois. Indiana. Maine. Massachusetts. 
Michigan, Missouri, New Hampshire, New Jersey, New York, 
North Carolina. Ohio. Oklahoma, Oregon, Rhode Island, 
South Carolina, Tennessee, Vermont, Virginia, Washington. 
Wisconsin and West Virginia. 

In addition, Pennsylvania offers financial aid sanctioned by 
administrative regulation. Several states, including Utah and 
Maryland have legislative studies under way. 

The incentives take a variety of forms. Most common arc 
exemption from personal property taxes (e.g., Arkansas). fast 
depreciation (Arizona), exemption from ad valorem equip- 
ment and structures taxes (Connecticut), exemption from lo- 
cal taxes for stated period of tirne (New Hampshire). 
operating loss deductions (New York): credit against state in- 
come tax (Oregon). 

Quantity: The large chemical complexes now in vogue 
make water -and lots of it -a major site criterion. The cooler 
the water is, the better, for it can reduce the investment in 
heat -exchange equipment. Occasionally, plants can manage 
on ground water. but usually surface water is required_ That 
means location on or near the big, drought -resistant rivers. 
There are less than 200 rivers in the U. S. with minimum 
flows over 50 cu. ft, per second (CW Orr. 5, b8, pp. 94 -95). 
For companies whose plant needs at least 100 cu. ft /second. 
the list numbers only 150 (excluding Alaska). Sea water is 
generally avoided because of high equipment corrosion costs. 

Piping water in is expensive. Duval, now opening a 1.5 mil- 
lion tons /year sulfur nine in the arid Northwest area, was 
forced to install a 36 -in., 38 -mile -long water line and a 40- 
million -gal. reservoir. Cost of the water supply system hasn't 
been disclosed, but it is estimated that the tab was at least sev- 
eral million dollars. 

The adequacy of domestic water resources in the year 2000 
has recently been evaluated by the Geological Survey. Na- 
tionally, projected demand will be 173% of potentially as- 
sured supply. Only in three regions. New England. Ohio. and 
the South Atlantic Eastern Gulf, will future water require- 
ments be easily met. Economic growth may be handicapped 
in nine regions: Eastern Great Lakes, Lower Mississippi, Up- 
per Missouri- Hudson Bay. Lower Missouri. Western Gulf - 
Rio Grande. Pecos, Colorado. Great Basin. and Central and 
South Pacific. 

79 
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For the first time, a summary of water quality standards set by ail 50 states. 
fAIpoivE411 

pHAflowabM T*mperatura('FjaflolrabM eltypa '- 

abT.ecnaa 
a#6 

r(- 
a1 1w lrty 

/tansy Deviation MIM 
Ala baRta 6.04.5 

Alaska 7.04.0 

1.0 

0.6 

90' 
93' 

tntsr) 

4 hrs.) 
soy I 

70' 

Otltar Raqulrsnterrls 

10% 

10' 

2.0 at 5h ft or Radioactivity, Color, Tub and Odor, Tonic Substance= Onty In 

thandl0 tlti 
amounts that mend not render orators unsutubts for Industrial. tit ID cooling and process-water supply purposes. Solid= Tree from 
waste materials that taus* unaided y or putrescent conditions 
or Interfere directly or Indirectly with Industrial teen. 

- 6.0 tbdioacttvtty: Not to rscwd limit, of PHS Drinking Wirt= 
Standards. Turbidity: No Imposed valves that wood 'Morten 
with aatabllah.d India of treatment. Cote=. Trio color less than 
50 color units. Taste and Osten Shall not unnasooabiy impair 
asthetic considerations. Solid= No dissolved solids above na- 
tural conditions causing corrosion or scaling pobMms. No 
risible yvldsaco of oilier Boating solids or sludge deposits. No 
Imposed sediment toads that woud Interfere with established 
tres=rn*nt levels.' Torte Substances: Chemical constituents 
should be below concentrations found to be of public health 
signHlcance. 

Arfzor. 6.5-E.6 0.5 93' 5 Radlaacdrlty: Not to exceed J/30 of tit* 14PC. solid, given for continuous occupational.,posur In Haft Handbook 69. Turbtdit: 
50 JCU (str, mak 25 JCU Oakes). toter. Fro* from wute mate- 
rials in amounts sufficient to Orono* existing color enough to Interfere with industrlst us* or to asst. a nuis.nc.. Taste ale 
Odor. Free from wastes In *mounts auslialsnt to produce enough tams and odor to create a noisanc. or Interf.re with Industrial 
IMO. Solids: Free Porn west's that would be unsightly, pulrascen4 
odoroun or In amounts that would Interfere with Industrial us.. 
Toxic Substances. Free from warts* toxic to human. animal. 
plant or aquatic Ilia Of In amounts that would !odder* with 
Industrial use. 

Arkansas 6.0 -9.0 (1.0 95' 5' 4.0 (evMBs R.dto.cvvtay *Rules and Regulations for the Control of Ionising 
hm.) far 1°17 t) s dation.' ltrbarns Board d Health, sppty. Turbidity: Ho dls- 

tinctly dNIbts morasses due to wastes. Color: Shall not be In 
crossed to th. aidant that it Intarf.res with Industrial nsa, 
purent or tutu». Tut. and Odor: Must not cause oAeniIn 
odors or otterwts* Interfere with Industrial usa. Solids: No dis- 
tinctly visible p.nl,teret solids, bottom deposits or sludge 
books due to wester Todo Substances: Nutt not be present In 
amounts toxic to human, eretmst, plant or aquatic lite. 

California 6.5 -E.6 - 71.6(fr.sh Nano that 6.0 
7.0 -E.6 water) would cause Coastal watet: 
(Coastal ecological 5.0 (unlut 
waten) change or naturally 

1Ìf' (cost NI 
lower) 

waters). 

RadlomctMty: Shag not exceed 1/10 of the MPC. valuos glen 
for continuous occupations' exposure In NBS Handbook 69. 
Turbidity: Frs. from watt*, that could alter water.. ndsung 
turbidity. Color: Fres from substances attributable to warts* 
that produce d.trinar.tal color. Taste and Odor: No substances 
that impart foreign tarts or odor. solids: DlssoIv.d solid. In 
Vieth water must not axcesd 300 mg. /1. et any time; annual 
trrean: 175 mg. /1. Sauteed. solids must not b. ahirt to chine. 
nature of stresm bottom or harm aquatic environment Tonic 
Substance= At all does Ire. from concantrstlon harmful to 
humans, agwtic life or wild or domestic animals. 

C0101111do 6.0 -9.0 - 93 - 3.0 Radioactivity: Not to exceed 1/30 of the 16Ehr_w.ek vsluss In 
NBS Handbook 69- Turbidity: Must not Interfere with estab- 
lished tewb of Postmen!. Colors Wastes present must not 
cause appreciable change In color or Interfere with Industrial 
use. Teat and Odors Fro. from wentas that owe odor or ap- 
preciable chenps In dots. Solids: Free from west's that are 
unsightly, putt.aeant or odorous or would Interfere with uu. 
Topic Substances/ Free from wastes In conc.ntradona or corn 
binstions sufficient to harm human or 'nimbi 11f. 

Con ascHeut 6.0 -9.0 - - None unties 2.0 Radioactivity: Limits to be approved by appropriate, stars 
N doe. not *gamey. Turbidity, Odor, Taste sod Odor: Non. In such quanti- tate-tied ro 11.4 that would krepalr industrial us.. Solids: Limited to ma Commanded 

for in. amounts that may result from discharge of approprishly limits 
u.frW use treated wastes. Toxic Substance= Free lrohn chemical corestitu- 

arts In Concentration, or combinations harmful to human. 
animal or aquatic Ina. 

Delaware 6.ß.a.5 - - 5' 50% or 4.0 Radioacthity: Alpha .ninon IlmIt.d to 3 pc /1.: beta emitters. 
to 1,000 pc /1. Color, Tarts and Odori None In conc.ntr.tiesa 
that taus* color, taster or odor. Sands; Fro. from unsightly and 
matodorous nuisancrs due to floating solide or sludge de- 
posits. Tools Substances: Nona In concentrations harmful (synsr. 
gletinlly or otherwise) to humans, 11th. sMfUMh, wildlife or 
aquatic Hfa. 

Fi.Nda 6.0 -1.6 1.0 - - 4.0 Radtetiorr Gross bite -1400 pc/1. (In absolves of 5-90 and 
alpha .millers). Tnrblftly: 50 JCU. Colon Must not rends, wit c 
unlit for industrial-coding or proeess.w.ter supply purpoa.m 
Tsais: Must not toads water unfit for industrial us= phenols 
0.001 maximum. solid= Dissolved solids must not *sewed 1.000 
mg. /L: monthly svrraae: 500 mg. /1. Must be free from Sorting 
wastes that ere unsightly or deletarlous or other waster that 
ssttI to form putrescent or obl.ctlonabls sludge deposits - 
Toxic Substances: Fr,* from wastes harmful to human, animal 
or aquatic Ill.. Cu. 03 mg. /1.; 2n, 1.0; Cr. 0.05; Pb, 0.05; F., 0.3; 
As. 0.05: F. 10.0: Ca, nee* detectable. 
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DIssotred 
pH Allowable Temperature(aF)alloweble oxygen 

Increase (minteIum Range Deviation Maximum above amblent mg. /1. a %) 
Other Requirements 

Georgia 6.0 -8.5 - 93.2' 10'(above 2.5 Rorsoacthr y: Must conform to state statutes. Turbidity Color, intake) 3.0 (deify aver- Taste and Odor. Free from wastes that cause objectionable con. age) lotions or interfere with industrial use. Solids. Free from wastes 
that are unsightly, putrescent or otherwise objectionable or 
would Interfere with Industrial use. Toxic Substances: No 
wastes in concentrations that would prevent fish survival or mortars, with Industrial U.S. 

Hawaii 6.5 -8.5 - - 4.5 Radioactivity: Not to exceed 1/30 of the vetoes given by NBS 
Handbook 69. Turbidity: Free from soft particles from erosion 
causad by land development or agricultural use. Taste and Odor: 
Wastes, after dilution and mixture, must not Interfere with in- 
dustrial use. Toxic Substances: Frail from substance° In con- 
centrations harmful to human, animal. or marina- life or that 
make waters unsuttabie for industrial use. 

Idaho 6.5-9.0 0.5 - 2 only If 75% (at sea- Radioactivity: Not to exceed limit* of 62 PHS Drinking Water water 68' or sorrel low) Standards. Turbidity: No objectionable turbidity that can be less traced to a point source. Solids: No floating or submerged mat- 
ter; no sludge deposits that could adversely affect industrial 
use. bait Substance*: NO wastes of other than natural origin 
in concentrations of public health signifcance or that could 
adversely effect industrial use. 

Illinois 5.0-9.0 - 95' - 2.0 Color, Taste end Odor: Free from wastes that produce color. 3.0 (tor 16 hrs. odor or taste in ouch degree as to create a nuisance. Solids: in any 24hr. Free from floating wastes that settle and form unsightly, dale - period 
tarions or putrescent deposits. Toxic Substance*: Free from 
wastes in concentrations or combinations harmful to human. 
animal, plant or aquatic fife. 

tndlena 5.0 -9.0 - 95' - 1.0 Color. Taste sad Odor; Free from wastes that Produce color, 2.0 (deny taste or odor in such a degree as to create a nuisance. Solids: average) Dissolved solids must not exceed 1,000 mg -/1.; monthly aver- 
age. 750 mg. /1. Must ba free from unsightly. putrescent, dele- 
terious or otherwise objectionable wastes. Toxic Substances: 
Free from wastes in concentrations or combinations harmful to 
human, animal, plant or aquatic fife. 

Iowa - - - - - Color. Tnte and Odor. Free from wastes that produce color, 
taste or odor in such a degree as to be detrimental to Industrial 
use. Solids: Free from floating wastes in amounts that would be 
unsightly or deleterious or other wastes that settle to form 
putrescent or objectionable sludge deposits. Toxic Substances: 
No wastes in concentrations or combinations detrimental to 
human. animal or aquatic life or to Industrial use. 

Kansas 6.5 -9.0 - 90'. - 4.l ° Turbidity: No increase that causes substantial visible contrast with natural appearance or that is detrimental to industrial use. 
Color Discharges of color -producing substances limited to con - 
cantrabons not detrimental to industrel use. Taste and Odors. 
Concentrations limited to those that would not result in notice. 
able offensive odors or otherwise interfere with industrial use. 
Solids: Free from floating debris or material in amounts that 
would be unsightly or detrimental to industrial use. Toxic Sub - 
stances: Pollutionel substances must be maintained below con- 
centrations detrimental for industrial use. 

Kentucky 5.0 -9.0 - 95' / - Color, Taste and Odor: Wastes must not create a aulsance. 
73' (Dec. - Solids: Dissolved solids must not exceed 1.000 mg -/l.; monthly 
Feb.) average: 750 mg./1. No floating wastes in unsightly or dele- 

terious amounts; no other wastes that settle to form putrescent 
or objectionable sludges. Toxic Subatancec No wastes in con - 
centrations or combinations harmful to human, animal, plant 
or aquatic Ilia 

Radioactivity: Specific limits set for all radioactive isotopes re- 
leased as waste, Solidar None that would produca floating 
masses. sludge banks or beds on bottom, etcher organic or In- 
organic. Took Substances: No wastes in concentrations or com- 
binations harmful to animal or plant Inc. 

Maine 6.0 -9.0 0.5'. 90'i - 2.00 Radioed:10hr. Not to exceed '62 PHS Drinking Water Standards. 
Turbidity, Color, Testa and Odor: Free from wastes that Impart 
turbidity, color, taste or odor or Impair Industrial use. Solidi: 
Free from sludge deposits, solid refuse and floating solids. 
Toxic Substances: No chemical constituents from waste sources 
harmful to humans or that adversely affect Industrial use. 

Maryland 5.0 -9.0 - 100' - 4.0 (unless Color, Taste and Odor, Free from waste materials that change 
(unless naturally existing calor or produce taste and odor to arch a degree as to natural) lower) create a nuisance or interfere with Industrial use. Solids; Free 

from wastes that float. settle to form deposits. create a nuisance 
or Interfere with Industrial use and are unsightly, putrescent or 
odorous. Toile Subattrncss: Free from toxic wastes that Interfere 
whh industrial use or that pre harmful to human. planL animal 
or aquatic life. 

MassaChttt/tts 6.0 -9.0 - 90' - 2.0 RedioaCOMty: Nona in concentrations harmful to human, animal 
or aquatic lie. Turbidity. Doter. Taste end Odor. None In core 
centrations that would Impair industrial use. Solids: Nona al- 
towed accept that which may result from the dlscherge tram 
wastetreatment facilities providing appropriate treatment. Toxic 
Substances: None In concentrations or combinations harmful 
to human, animal or aquatic Ilk. 

Louisiana 6.0-9.0 -- 96.8' 

2' hr 
I 0'/day 

50% 
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Water quality standards 
Dissolved 

pH Allowable Temperature (F) allowable oxygen 
Increase (minimum 

Range Deviation Maximum above embhant reg./1. or %) 
Other Requirements 

Michigan 6.5 -8.8 0.5 Enough to pro. Radtoactivny: Standards to be established when Information vent nuisance Is available on detetarious effects. Turbidity. Color. No objec- 

Minnesota 6.0.9.0 

Mississippi 6.0 -8.5 

Missouri 5.5 -9.0 

- 

1.0 

- 

86' 

93° 

90' 

- 

10' 

9°(everago of 
cross Section) 

- 

3.0 

4,0* 

Montana 6.5 -9.5 0.5 

Nebraska 6.5-9.0 1.O 

No odvorse 
change 

90' 
Oct.) 

May. 

10' Nov.- 
Apr. 
Rate: 2 ° /hr. 

tionable unnatural turbidity or color in quantities sufficient to 
Interfere with industrial uso. Taste and Orion Below Jerson that 
are or may become Injurious to industrial use. Solids: Dissolved 
solids must not exceed 750 mg./I.; monthly average: 500 mg. /1. 
No floating solids or objectionable deposit. In quenUtlas that 
would Interfere with industrial use. Tonic Substances: Limited 
to concentrations less then those that are or may become 
Injurious to this use. 

Colar, Tasta and Odor, Solids: Free from wastes that cause 
nuisance conditions. such as material discoloration. obnoxious 
odors, atgnlfkent floating solids, excessive suspended solidi 
or sludge deposita. 

Color, Taste and Odor. Free from wastes that produce color or 
odor in such degree as to create a nuisance. Sonde: Dissolved 
solids must net encoed 1,500 mg. /1.; monthly average 750 
mg. /1. Must bo free from floating wastes that settle to form 
unsightly. deleterious, objectionable or putrescent tleposits 
Torte Substance= No wastes in concentrations or combinations harmful to human. animal or equatt: life. 

Radioactivity: Gross bete: 1,000 pc /1. (In absence of Sr-90 and 
alpha emitters). Sr- 90: 10 pc /1. Dissolved Rs-226: 3 pc /1. Colo 
Wastes must not cause substantial visible contrast with natural 
appearance of stream or Interfere with industrial use. Taste and 
Odor. Limited to concentrations that would not result in notice - 
abie offensive odors or ottrerw)ce interiors with industrial use. 
Solider No noticeable organic or inorganic deposits or floating 
materials In unsightly or detetarious amounts. Toxic Substances; 
Concentrations not detrimental to Industrial use or toxic to 
humans, fish, wildlife. F:1.2. 

Radioactivity: Not to exceed '62 PHS Drinking Water Standerde. 
Turbidity: Must not Interfere with established levels of treat. 
mont. Color, Testa and Odon Water shell be maintained In con. 
ditien not offensive to sense of sight or smell. Solids: No float. 
log solids and sludge deposits In amounts deleterious to Indus- 
trial use: no sediments or settleable solids that affect troatmant 
Invite. Toxic Substanc.st Amounts present most not adversty 
affect Industrai use. 

5.0 Radioactivity: Must conform with Radiologlcet Health Regula- 
tions (1st ad.), Slate of Nebraska. '66. 7orbidlfy: No more than 
10% increase above normal level. Color: No evidence of matter 
that creates nuisance conditions. Taste and Odor: Less than 
amounts that would degrade water quality for Industrial use; 
phenol: 0.001 mg. /1. Solids. Dissolved solids must not exceed 
1,500 mg. /1. No more than 20% increase (limit tOO m0. /1.) 
from any point source. No waste solids that permit deposit- 
don or ore deleterious to industrial use. Toile Substance,: None 
In concentrations or combinations that would render water un- 
suitable for Industrial use. 

Nevada 6.5 -0.5 - 77.D' - 5.0 Radioactivity: Limned to 1/10 of the 169 -hr: wank values in NBS Annuel (summer) 6.0 (average, Handbook 69. Turtddtty, Coto... Tasty and Odor. Free Isam median: 57.2' June -Sap wastes In amounts sufficient to change etistinu turbidity or 7.4 -8.3 (winter) color enough to Create a nuisance or interfere with Industrial 
use. or to produce taste or odor in the water. Solids: Free from 
floating or other wastes that settle to form sludge banks or 
deposits In amounts that would be unsightly or odorous or 
interfere with industrial use. Toelt Substances: Free from wastes 
in concentrations or combinations toxic to human, animal, plant 
or aquatic life or that interfere with Industrial use. 

New Beni pahlfe 6.0 -8.5 - 90'° No Increase 5.0 Turbidity, Color,. Testa and Odor. None In objectionable amounts. 
(unless that would Solids: No postina solids or sludgo deposits In ohjecllonabte 
natural) interfere with amounts. Toxic Substances: None in toxic concentrations or this use. combinations. 

New Jersey 6.5 -8.5 - 87' (unless 5° (up to 877 
(unless natural) 
natural) 

New Me1itC0 6.6-8.6 - 

4.0* Turbidity, Sonde: Nona noticeable In water or deposited along 
share. Color, Tilde and Odor. None that are offensive to humans 
or detrimental to aquatic blots. Toxic Substances: Nona that 
weufd affect humans or be detrimental to aquatic biota. 

Must not No oxygen 

maser water Would cause t 
unfit for this poI119.10n 
use 

Rdloactivltyl Not greater than 1/10 of the 48hr. value in NBS 
Handbook 69. Turbidity: Shall not cause substantial visible con- 
trast With natural appearance. Colon Should not create an 
esthetically Undesirable condition. Taste and Odor No odors, 
other than of natural origin, that are esthetically objectionable 
or obnoxious. Sonde: No objectionable floating solids or debris 
end sediment that significantly alter properties of bottom. Toxic 
Substance= No amounts basic to humans, plants. fish. anlmak. 

New York 6.0 -9.5 - 86° 5° (average 3.0 Color. No colored wasus that alone or In combinations meta 
7 days) water unsuitable for Industrial usa. Solida No floating or sent.. 
Rote: able solids or sludge deposits that are readily visIblo and ab 2' /hr. iributable to wastes. Toste Substances: None alone or In corer 9'/24 hrs. 

binations that would Impair Industrial ute. 
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Water quality standards 
Dissolved 

pH Allowable Temperature ('F) allowable oxygen 
Increase (minimum)) Rang. t..viation Maxfnum aboveambient mg. /L or %) 

Other Requirements 

North Carolina Normal - 
Tor area, 
usual 

as low as 
4.3 In 
swamps 

95° 7' 3.0 Color. Must not render water unfit Tor Industrial cooling- Salida: Must not after dilution and mixture. make water unfit for Indus- trial cooling. Toxic Substances; Must not make water unfit for Industrial cooling. 

North Dakota 5.0 -9.0 0.5 93' 10' 3.0 
5.0 (for 16 
hrs. /day) 

Radioactivity: No discharge allowed unless materials ara readily soluble or dispersible and of quantities acceptable to slate health department. Color, Taste and Odor. No wastes that color water or result In objectionable odors to a degree that impairs Indus- trial use. Solids: No unsightly floating wastes that would ad- versely affect industrial use or wastes that settle to form pu- trescent or objectionable deposits. Toxic Substances: No con- 
centrations or combination; harmful to or life: 

.................. 

Ohio 5.0 -9.0 - 95 - 1.0 Color. Taste and Odor: Free from wastes that produce color or 
average') 

odor to a degree that creates a nuisance. Solids: Dissolved averagely solids must not exceed 1.000 mg -/1.; monthly average: 750 mg./I. Must be free trom floating or other wastes that seine to farm putrescent or oblectlonabla deposits or that are unsightly or deleterious. Toxic Substance= No wastes in concentrations or combinations harmful to human, animal or aquatic lea. 
Oklahorna 65-8.5 - 93° 5° 4.0 Radioactivity: Average concentration at points of controlled ralesse shall not exceed State Board of Health Radiation Pro- 

tection Regulations. Turbidity: None that causes visible contrast with natural condition. Color, None that is persistent In con - 
contrations detrimental to Industrial co.. Taste and Odor: No 
concentrations that would cause offensive odors in vicinity of 
water or otherwise Interfere with Industrial use. Solid= Frao 
from floating debris. bottom deposits or other materiels. Toxic 
Substance= None In quantities that make water took to human, 
animal. plant or aquatic life. 

Oregon 6.5 -9.0 - - 2 (only It 5.0 Radiation: Shall not pose external hazard. Turbidity: 5 ICU above 70° or natural Color, Tats and Odor: No objectionable discoloration Ins.) or conditions esthetically offensive to human senses of taste or 
smell. Sotids: No floating solids, organic or inorganic deposits 
injurious to Industry. Toxic Substages= No conditions Injurious 
to public health. 

Pennsylvania 6.0 -9,0 - 93° 2/hr. 4.0 Color, Test. and Odor No wastes that produce colors, taste 5,0 {daft/ or odors in amounts harmful to industrial use. Solids: Dissolved avezaQe solids must not exceed 750 mg. /1.: monthly average: 500 mg. /1. 
No floating wastes or substances that mitt!. to tom sludge In 
amounts harmful to industrial use. Took Subalone.= Nona In 
amounts harmful to industrial use 

Rhode Island 6.o -s.5 - - 4 3.0 Radioactivity, Toxic Substances: No concentrations or combine - 5.0 (16 hrs./ [ions harmful to human. animal or aquatic rife. Turbidity, Taal. 
day) and Odor None in concentrations that would impair industrial 

use. Seeds: No solid refuse, floating solids or sludge daposlts. 
South Carolina 6.0 -8.5 - 93.2° 10's 3.0e Turbidity. Color. Taste and Odor. Free from wastes that change 5.0 -8.5 2.5a (swamps) the existing turbidity or color or that produce taste or odor to (swamps) such a degree as to cause a nuisance or interfere with Industrial 

use. Solids: None from waste sources in amounts that are urt- 
SHOWY. putrescen% odorous or that cause a nuisance or Interfere 
with Industrial use. Toxic Substances: Fm Irons wastes harmful 
to human, animal, plant or aquatic Ufa or that Interfere directly 
or Indiraeily with industrial use. 

South Dakota 6.0 -9.5 1.0 - - - Radleaclllty: None permitted In water unless readily soluble 
or dispersicie and in quantities allowed by federal or state 
agencies. Color, Taste and Odor: No waste; that produce glatt 
Hal discoloration or undesirable, odors. Solids: Dlasolved solids 
must not exceed 2,000 mg./ 1. No wastes producing floating 
solids. sludge deposits or other offensive. effects. Toxic Sub- 
stances: Nona in concentrations toxic to human, animal or 
aquatic life. 

Tennessao 6.0 -9.0 1.0 24 93' 10° Enough to pre- Radioactivity: None that could adversely affect Industrial use. 
hrs.) Rate: vent ottenstue Turbidity. Color: None in amounts or concentrations that could 3 /hr, conditions not be reduced to acceptable levels by conventional treatment. 

Taste and Odor; None that would result in tatta or odor that 
would prevent use for industrtat processing. Solids: Dissolved 
solids must not exceed S00 mg./1. No distinctly visible solids, 
bottom deposits or sludge banks that could be detrimental to 
industrial use. Toxic Substances: None that producen toxic 
conditions that would adversely affect water for Industrial use. 

Tenas 5.0 -8.5 -- - 4.0 Radioactivity: Regulated by Texas Radiation Control Act and 
5,0 -9.0 Texas Regulations for Control of Radiation. Turbidity: No sub - 
(eoollnQ 

C sub- 
stantial Increase dua to wastes. Color. Hu substantlol visible 

we ter) contrast with natural appearancee of recalving waters after 
wastes receive best practical treatment- Taste and Odor: No 
concentrations that prodUca offensive odors. Solids: Dissolved 
solids must not exceed 1,000 mg. /1., unless water used only 
Tor cooling. Must bo essantlaly free from floating or settleable 
suspended solids that would adversely affect Industrial use. 
Took Substance= Shall not show scot. or duonic toxicity to 
humans, animals or aquatic life to such an extant as to inter- 
fare with Endusarlal use. 
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Water quality standards 
Dissolved 

pH Allowable Temperature(I)aftowable oxygen 
Increase (minimum Rani* Deviation Maximum sbows mblont res. /t. or %) 

Other Requirements 
Utah 6.5 -9.0 - - - Radioactivity: Shall not exceed 1 /30 of MPC. values for con - tinoous occupational exposure in NESS Handbook 69. Turbidity. Color. No wastes In amounts that would chants existing turbdity or color enough to crests public nulsanco or interline w,th industrial use- Taste and Odor. No wastes in amounts that would produce taste or odor. Solids: No floating wastes that are un- sightly or that interfere with industrial use; no wastes that settle to form unsightly or odorous sludge or bottom deposits. Toxic Substances: No wastes in concentrations or combinations loots to human, animal. plant or aquatic llfe or that would interfere with Industrial use. Vermont 6.0- 8.5.... - - 4' 3.0*. 

Rsdbaettvtey: To be approved by appropriate stele agency. 5.04 (16 Inc ./ 
Turbidity, Color. Taste and Oder: None in concentrations that daY) 
would impair industrial utw. Solids: No floating solids, shrdgs deposits or solid refuse, Took Substances: No chemical cou' stlluents in concentrations or combination harmful to human. animal or aquatic life. 

Virginia 5.0 -9.0 - 95** (unless No sudden 1.0* Color. Taal* and Odor: No wastes that change existing color (swamps naturally changes that 2.0. (daily or produce odor to such a degree as to create a nuisentr or es low as higher) could harm averagel inter-fate with industrial use. Solids: No floating wastes that ate 4.3) aquatic lice unsightly or crest* a nuisance or other wastes that settle to form unsightly, putrescent or odorous deposits. Toole Sub stances: No wastes in concentrations or combinations that would interiors directly or Indnectly with industrial use. Washington 6.5 -8.5 0.5 70' t e 110/ 6.5 or 70% Radioactivity Toxic Substances: Below concentrations Mat could (T -15)t adversely affect industrial vs,. Turbidity: Less than 10 JCU aver natural conditions. Color. Taste and Odor, Solids: Dissolved. suspended, floating or submerged matter shall not raduc esthetic values sa as to affect Industrial us-e. 

Color: None that is objectionable. Taste and Odor No objection- able odors in vicinity of the water. Sands: No distinctly visible floating, settleable or suspended solids of unreasonable kind or quantity. No objectionable bottom deposits or sludge banks. Toxic Substances. No concentrations of materials poisonous to human, animal or fish 111e. 

Weil Virginia Process - Cooling water: - 1.0 watts: 93` {tep 5° 2.0(cí t r 5.5 -9.0 Nov.) Rate: average)) Cooling 73` Dcc. 2` /hr. water: Apr. (Dee:. -Apr.) 5,0 -9.0 Process water 
must permit 
fish passage 

Wlsconsln 6.0 -9.0 0.5 89° - 1.0 
2.0 (daily 
average) 

Wyoming 6.5-8.5 - 
2' (for 
streams 
where temp. 
not over T0°) 

6.0 

Cater, Teat. and Oder: No materials producleg color taste or odor in amounts that would create e nuisance. Solids: OIs- solves solids must not eacad 1.000 mg. /1.: daily average: 7SO mg. /l. No noaitag or submerged debris or waste substances that would causo objectionable deposits in amount to create a nuisance. Toxic Substanc.. None in concentrations or com- binations Uric to humans or of public health sionificance. 
Radioactivity: Not to exceed 1/30 of NBS Handbook 69 values. Turbidity: No ',flora than I5 JCU above natural (when turbidity is I50 JCV or less); otherwise. no more than 10% above natural. Color: Essentially free of wastes that visibly alter natural cabr of water or npart color to vessels or structures. Tashi and Oder: Essentially .re from substances that would produce detectable odor at site of use. Solids: Essentially brae from floating or settle-atria solids that are unsightly or settle to form sludge, bank or bottom deposits. Toxic Substances: free from toxic substances in concentrations or combinations toxic to human. animal or aquatic life. 

Standard reserved from Federal Water Pollution Control Administration approval. f t -. total cumulative hoot addition allowed from unnatural waste sources. at any Point throughout the given stream reach. T - highest occurring temperature for a given period. in a specific stream reach. Abbreviations: PHS- Public Health Service: NOS-National Bureau of Standards: JCU -Jackson Candle Units: pc /1.- pkocuries per liter. Source: Water Quality Standards of the United States. Territories, and the District of Columbia. American Public Health Assn.. Subcom- mittee on Water Quality Control, and Engineering and Sanitation Section. Note: Specific limits for conforms, biologic oxygen demand. plant nutrients. oil. grease. scum. bottom deposit, pesticides. specific con- ductance. carbon chloroform eatraet, synthetic detergents not included. Some states set standards for each stream reach or river basin: in such Cases. table shows least stringent requbement. 

This reprint is an excerpt from the "Plant Sites. '69" report 
that appeared in the October 29, 1969 issue of CHEMICAL WEEK 

Copyright 1969 McGrrrn' -1171, hut. New York. N.Y. This article ray rot he reproduced without perrrrrtsiur- 
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IMM5d1111) 

sm.... Cumming Paton - General Offices 
MAR a 1970 

TO 

14..t0 RC V 11.11s 

March 2, 1970 

CUSTOMER NOTIFICATION LETTER 
ON PCBs 

. C. Park 

. B. Papageorge 

CONFIDENTIAL 

M. W. Farrar 
D. A. Olson 
W. E. Schalk 
J. E. Springgate 
W. F. Waychoff 

The Plasticizer Group mailed a PCB notification letter to our direct Arocior customers. 660 were mailed on February 27, 1970 and one (Nelson Oil) was mailed on March 2, 1970. 

The Presidents of our distributors, namely: 

Central Solvents and Chemicals 
Great Western Chemical 
Tab Chemicals 
American Mineral Spirits Company 

were notified on Februarly 24, 1970. 

,/dbw 

Cumming Paton 

t 

4"91 
/ 9. 749 y, 

/6".7 I. '9.73 
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NAME 

1. AAA Capacitors 

2. Abco, Inc. 

3. Acme Adhesives 

4. Action Products 

5. Adams Carbide Corp. 

6. Adchem Corp. 

Adeiphi Paint & 
Color Works, Inc. 

Adhesives Mfg. Ind. 

9. Adhesives Research 

10. Advanced Chem. Corp. 

11. Airco Chemicals & 
Plastics Div. 
Air Reduction Co. 

12. Airco Speer Electrodes 

13. Airco Speer Electronic 

14. Airco Speer Carbon 

15. Airex Rubber Prods. 

16. Akron Rubber Corp. 

17. Maury Columbia Co. 

18. Albion Industries,Inc. 

19. Alcan Metal & Powder 
Div. 

ADDRESS 

P. 0. Box F 
Cherry Tree, pa. 15724 

P. 0. Box J 
Irwin, Pa. 15642 

207 West Central Ave. 
Maywood, N. J. 07607 

Nitro, W. Va. 25143 

141 Market St. 
Kenilworth, N. J. 07033 

DATE 
MAILED 

--7-7c 

Q2 -a-77o 

625 Main St. 
Westbury, L.I., N. Y. 11590 

8600 DuMont Avenue 
Ozone Park, L.I., N.Y.11817 

724 -26 N. First St. 
St. Louis, Mo. 63102 

-,2 7-7O w4 JF 

'-77o . 
a b.)1,- 

.2 -LI-7a ,h--)/- 

100 Eight Ave. 
York, Pa. 17404 .Z -d 

7_7o 
, j 

Route 547 Box 355 
`d 

Farmingdale, N. J. 07727 ;t-o? 7-70 
l 

150 East 42nd St. 
New York, N. Y. 10017 7,70 4 Jír 

Packard Rd. at 47th St. 
Niagara Falls, N. Y. 14302 .2 
Bolivar Drive 
Bradford, Pa. 16701 

Theresia. St. 
St. Marys, Pa. 15857 

Portland, Conn. 06480 .;7-.Z12 . )6-)"t 

29 West Market St. 
Akron, Ohio 44308 -a 7_70 11-5 

2525 W. Armitage Ave. 
Melrose Park, Ill. 60160 -;`,4 

P. O. Box 411 
Albion, Mich. 49224 - .2 70 1.Y 
P. O. Box 290 
Elizabeth, N. 3. 07207 <2 - 7-7o 1:.`0t- 

-1- 
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NAME 
ADDRESS 

20. Alfa Ink & Chem. Corp. 2141 Washington Ave. 
Carlstadt, N. J. 07072 

21. All Tronics, Inc. 45 Bond St. 
Westbury, L.I., N.Y. 11590 

22. All Rite Pen Co., Inc. 241 Hudson St. 
Hackensack, N. J. 07602 

23. Allentown Paint East Allen & Graham Sts. 
Allentown, Pa. 18103- 

24. Allied Chemical 40 Rector St. 
New York, N. Y. 10006 

25. Allied Material Corp. Stroud, Okla. 74079 
26. Alpha Metals 56 Water St. 

Jersey City, N. J. 07305 
27. Aluminum Co. 1501 Alcoa Bldg. 

Pittsburgh, Pa. 15219 
28. Amax Specialty Metals Box 1748 

Parkersburg, W. Va. 26101 
29. American Cyanamid Co. 1937 W. Main St. 

Stamford, Conn. 06902 

30. American Cyanamid Co. Organic Chemicals Div. 
Boundbrook, N. J. 08805 

31. Amercoat Corp. 201 North Berry St. 
Brea, California 92621 

32. Western Elec. Mfg. Dept. Hawthorne Station 
Chicago, Illinois 60623 

33. Western Elec. Box 14000 W. Omaha Sta. 
Omaha, Nebraska 68114 

34. American Adhesive 30 Waverly Ave. Mfg. Co., Inc. Brooklyn, N. Y. 11205 

35. American Aerosols 182 East 12th St. 
Holland, Michigan 49423 

36. M. & T. Chemicals, Inc. P. 0. Box 1104 
Rahway, N. J. 07065 

37. American Can Co. Highway 22 
Union, N. J. 07083 

38. Amer. Finish & Chem. Co. 10 - 12 Broadway 
Chelsea, Mass. 02150 

-2- 

DATE 
MAILED PER 

.2- .2.7-'70 444 

- .2 7.70 4 

2 ̀ °a 9- 70 t-j1 

-;z 1_7o ,<4 

`-`27-,7t) 

4)1' 

- 

-oz 7_70 

Z ._ ? 1- 70 IL Jk 

-2 "? 7- 70 ,A)t 

2 - a 70 .141-1-- 

7v7© 
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NAME 

39. American Lacquer 
Solvents Co. 

40. American Motor Corp. 

41. American Optical Corp. 
AO Instrument Co. Div. 

42. American Stencil 

43, American Lacquer 
Solvents Co. 

44, Amer. Mach. & Foundry 

45. Amer. Metal Seal Corp. 

46 Amer. paint Corp. 

47. American petro Chem. 

48. Amer. Petro Chem. 

49. Ames Rubber Co. 

50. Amity Lacquer Pt. & 
Mfg. Co. 

51. AMP, Inc. 

52. Amsterdam Color Works 

ADDRESS 

Valley Forge, Pa. 19481 

14250 Plymouth Road 
Detroit, Mich. 48227 

Buffalo, N. Y. 14215 

4290 Holly St. 
Denver, Colo. 80216 

Factory Office 
Tampa, Fla. 33601 

689 Hope St. 
Stamford, Conn. 46907 

509 Washington Ave. 
Carlstadt, N. J. 07072 

3001 W. Superior St. 
Duluth, Minn. 55806 

Spruce St. Ext. 
P. O. Box 382 
Wooster, Ohio 44691 

DATE 
MAILED PER 

- 

2 -a 

- l_jo /694 
3134 California St., N.E. 
Minneapolis, Minn. 55418 A - 66-.)t 

Hamburg, N. J. 07419 

Amity, Ark. 71921 

Eisenhower Blvd. 
Harrisburg, Pa. 17111 

1546 Stillwell Ave. 
Bronx, N. Y. 10461 

53. Anaconda Wire & Cable 
Co. 

Hastings-On-Hudson, N.Y. 
10706 

54. Anderson & RUZZiD, Inc. 

55. Andrews Paper & Chem. 
Co. 

56. Apex Alkali prod. Co. 

37030 Green St. 
New Baltimore, Mich. 48047 

1-70 

- )27-7o 

P. 0. Box 509 
75 Shore Road 
Port Washington, N.Y. 11050 .2 -.2 1_ n oG JP- 

Main k Rector Sts. 
Philadelphia, Pa. 19127 

-3- 
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NAME 

57. Archem Corp. 

58. Argonne Nat'l. Lab. 

59. Armour-Dial, Inc. 

6o. Armour Indust. pro. 

61. Armstrong Cork 

62. Armstrong Pt. & 
Varnish Works 

63. Arwood Corp. 

64. Ashland Chem. Co. 
Div. Resins & Plast. 

65. Ashland Chem. Co. 

66. ASdoc. Rubber 

67. Astro Chem. 

68. Atlan Gummed PPR 

69. Atlantic Paint 

70. Aviation Fluids 
Serv. Co. 

71. Babcock & Wilcox 

72. Barker Chem. Co. 

73. Barrstalfort Co. 
Div. of Pitway Corp. 

74 Bartlett Chem. 

' 

ADDRESS 

1514 11th St. 
Portsmouth, Ohio 45662 

P. O. Box 299 
Lemont, Ill. 60439 

P. O. Box 4309 
Chicago, Ill. 60680 

Box 1805 
401 N. Wabash 
Chicago, Ill. 60690 

2500 Columbia Ave. 
Lancaster, Pa. 17603 

1330 S. Kilbourne Ave. 
Chicago, Ill. 60623 

Rockleigh Industrial Park 
Rockleigh, N. J. 07647 

32 Henry St. 
Bethel, Conn. 06801 

142nd St. Paxton Ave. 
Calumet City, Ill. 60409 

Quakertown, Pa. 16951 

2063 Baker Ave. 
Schenectady, N. Y. 12309 

DATE 
MAILED PER 

2 1-7G 61)/ 

- 1 -70 h:)4 

:2 . 

2 - 2 1-7c /j 

/- 

- o 

2. -a -7,7, 

1 Main St. 
Brooklyn, N. Y. 11201 

5901 W. Beaver St. 
Jacksonville, Fla. 32205 

2617 Poe Ave. 
Overland, Mo. 63114 

Harrisburg & Sawburg Rd. 
Alliance, Ohio 44601 

00 East 138th St. 
Chicago, Ill. 60627 

6100 W. Howard St. 
Niles, Ill. 60648 

1460 South Peters St. 
New Orleans, La. 70130 

-4- 

7_ 7. 

- 
1-7e 

.2 -.1 -77ù 

2-.2 7_70 

- 
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NAME 

75. Basf Corp. 

76. J. H. Baxter 

77. Mobay Chem. 

78. Frye Mfg. Co. 

79. Belray Co., Inc. 

80. Adhesive Eng. 

81. Benjamin Foster 

82. Benjamin Moore 

83. Benson Chemical 

84. Berco Ind. Corp. 

85. Betosia Corp. 

86. Bixby Box Toe Co. 

87. Blair Process 

88. Bond Chemical Prod. 

89. Bond Stazon Co. 

90. Borden, Inc. 

91. Marbon Chem. Div. 
Borg Warner Corp. 

92. Borne Chem. Co. 

93. Bradley & Vrooman 

. DATE 
ADDRESS MAILED PER 

50 Central Ave. 
South Kearny, N.J. 07032 a -.47...70 

P. O. Box 2809 
Eugene, Oregon 97402 a -a 7 -7© 
Penn Lincoln Parkway West 
Pittsburgh, Pa. 15215 

2531 Dean Ave. 
Des Moines, Iowa 50317 

Farmingdale, N. J. 07727 

1411 Industrial Road 
San Carlos, Calif. 94070 

5841 W. 66th St. 
Chicago, Ill. 60638 

134 Lister 
Newark, N. J. 07105 

2250 First Ave. So. 
Seattle, Wash. 98134 

1250 Shames Drives 
Westbury, L.I., N.Y. 11590 

185 Foundry St., Bldg. 4 
Newark, N. J. 07105 

179 Washington St. 
Haverhill, Mass. 01830 

363 N. E. Ave. 
Tallmadge, Ohio 44278 

2100 N. Fulton 
Chicago, Ill. 60612 

255 Factory Road 
Addison, Ill. 60101 

350 Madison Ave. 
New York, New York 10017 

P. 0. Box 68 
Washington, W. Va. 26181 

632 S. Front St. 
Elizabeth, N. J. 07202 

a - oZ 1-70 ,14 

z - 7- 45- 

a 

2629 Dearborn St. 
Chicago, Ill. 60616 

. 
- cz 7_70 

_5_ 
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NAME 

94. W. H. Brady Co. 

95. Brandt Assoc. 

96. Bridgeport Chem. 

97. Briner Paint Mfg. Co. 

98. Brod Dugan Paint Co. 

99. Brookline Wall Decor 

100. Brooklyn Paint & 
Varnish 

101. Bruning paint Co. 

102. George N. Brunt, Inc. 

103. Brush Beryllium Co. 

104. William L. Buckwald, Jr. 
c/o H.C. Oswald Supply 

Co. 

105. Budd Co. 

106. Buhl Chem. 

107. Burroughs Corp. 

108. Butler Mfg. Co. 

109. Butterfield Barry 

110. Ultramar Chem. Co. 

ADDRESS 

727 W. Glendale Ave. 
Milwaukee, Wipe. 53209 .2 -.2 7 -7 
2018 Naamans Road 
Wilmington, Del. 19803 a. -a 420 , 

1 Willow Park Center 
Farmingdale, L.I., N.Y. 

11735 .z 7-70 444 

DATE 
MAILED PER 

3713 Agnes St. 
Corpus Christi, Texas 

78405 

2145 Schuetz 
St. Louis, Mo. 63141 

1105 Coney Island Ave. 
Brooklyn, N. Y. 11230 

50 Jay St. 
Brooklyn, N. Y. 11201 

Fleet & Haven Ste. 
Baltimore, Md. 21224 

Industrial Blvd. 
Calhoun, Ga. 30701 

17876 St. Clair Ave. 
Cleveland, Ohio 44110 

120 East 124th St. 
New York, N. Y. 10035 -7 - a 7 - 7v 44 
2450 Hunting Park Ave. 
Philadelphia, Pa. 19132 a -p? 1_70 ,e)t 

Weirsdale, Fla. 32695 7 -70 

Box 299 
Detroit, Mich. 48221 .z - p 7 -7o 

135 and Bates Rd. 
Grandview, Mo. 64030 2 -a 7- 7o /C4 
Boo Huyler st. 
Teterboro, N. J. 07608 02 - .. 7-70 

P. 0. Box 48 
,1 

Honolulu, Hawaii 96810 ( 2 - o 2 1- 0 .J. 

-6 - 
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NAME ADDRESS 
DATE 
MAILED PER 

111. C. D. Sparling Plastics 9229 General Court h-S_ Industries, Inc. Plymouth, Mich. 48170 0? -27 -7v 14/ x 
112. C. J. Webb, Inc. Dresher, Pa. 19025 7Rro 4)1. 

113. Capitol Prtg. Ink Co., 
Inc. 

806 Channing Place, N.E. 
Washington, D.C. 20018 

114. Caprock Paint Mfg. Co. P. 0. Drawer 5427 
Lubbock, Texas 79417 -a7 -7o 00 

115. Cardinal Paint Corp. 2533 Sullivan Ave. 
St. Louis, Mo. 63107 -d r -7o 

116. R. P. Cargille Lab, 
Inc. 

33 Factory St. 
Cedar Grove, N.J. 07009 

117. Castrol Oils, Inc. 254 Doremus Ave. 
Newark, N. J. 07105 

118. CBS Laboratories 227 High Ridge Road 
Stamford, Conn. 06905 

119. Celanese Ctgs. Co. Station E Box 8248 
Louisville, icy. 40208 

120. Cellular Products Corp. 18656 Fitzpatrick 
Detroit. Mich. 48228 

121. Century Laboratories 4936 Veterans Mem. Hwy. 
Metairie, La. 70002 

122. Certain- Teed -Saint P. 0. Box 15080 
Gobain Kansas City, Kansas 66115 

123. Champion Foils 36 High St. 
Amesbury, Mass. 01913 

124. Champion Papers Hamilton Mill 
Hamilton, Ohio 45013 

125. U. S. Plywood 130 N. Franklin St. 
Champion Papers Chicago, Illinois 606 

126. Chapman Chemical Co. 416 Brooks Road 
Memphis, Tenn. 38109 

127. Chemical Prods. Co. King Philip Road 
E. Providence, R.I. 02916 

128. Chemagro Corp. P. O. Box 4913 Station R 
Kansas City, Mo. 64120 

129. Chemical Components 20 DeForest Ave. 
Hanover, N. J. 07936 

130. Chemetron Corp. P. 0. Box 2166 
Huntington, W. Va. 25722 

2- 7 -7o o - 

7- 70 4 

a -)170 

e2 - 2 -7-70 
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NAME 

131. Chem-Fast Chemical 
Fastners, Inc. 

132. Chemical Eng. Assoc. 

133. Chem. Research 

134, Chemical Sealing Corp. 

135. Chem. Service, Inc. 

136. Chemtech Corp. 

137. Chem-Trend, Inc. 

138. Ciba Pharmaceuticals 

139. Cincinnati. Milling 
Machine Co. Prods. Div. 

140. Cities Serv. Oil Co. 

141. Clearprint Mfg. Co. 

142. Clearview Textile 
Corp. 

143. Coburn Coating Corp. 

144. Colonial Chem. Corp. 

145. Colonial Press 

146. Colonial Rubber 
Works, Inc. 

147. Columbia River & 
Carbon Mrg. 

148. Columbia paint & 
Varnish 

ADDRESS 

127 N. Summit St. 
Akron, Ohio 44304 

603 E. Pulaski Hwy. 
Elkton, Md. 21921 

83 Eastwater St. 
Rockland, Mass. 02370 

5401 Banks Ave. 
Kansas City, Mo. 64130 

P. O. Box 15 
Media, Pa. 19063 

7882 Folk Ave. 
St. Louis, Mo. 63143 

Howell, Mich. 48843 

556 Morris Ave. 
Summit, N. J. 07901 

- DATE 
MAILED 

Marburg & South Sts. 
Cincinnati, Ohio 45209 

P. O. Box 245 
Tulsa, Okla. 74102 

1482 67th St. 
Emeryville, Calif. 94608 

1414 Clearview St. 
Scranton, pa. 18508 

256 East Third St. 
Mount Vernon, N. Y. 10550 

F. O. Box 865 
Dalton, Ga. 30720 

1 Green St. 
Clinton, Mass. 01510 

Dyersburg, Tenn. 38024 

Glen Cove, N. Y. 11542 

452 Communipaw Ave. 
Jersey City, N. J. 07304 

- 

- 70 

- 

-2 - 

a. '1792 1 - 7o 
- A 

.2 77O 

-c277 e rt 
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NAME 

149. Columbia Technical 

150. Commercial Steel Co. 

151. Commerical Ink Corp. 

152. Conap, Inc. 

153. Conchemo, Inc. 

154. Concrete Cure Chem. 

155. Congoleum Ind. 

156. Conley Corp. 

157. Construction Spec. 

158. Continental Aviation 
& Aircraft Co. 

159. Continental Can Co., 
Inc. 

160. Continental Prods. Co. 

161, Cook Paint & Varnish Co. 

162. Corning Glass Works 

163. Coronado Paint Co. 

164. Curd Enterprises 

165. Curtis -Young Corp. 

166. Custom Chemicals 

DATE 
ADDRESS 

MAILED PER 
26 -60 Brooklyn- Queens Exp. 
Woodside, N. Y. 11377 7-70 __ 
Forest Hill Industrial Pk. 
Jarrettaville Road 
Forest Hills, Md. 21050 .2 - .Z 7 o 0-)1-- 

627 Broadway 
New York, N. Y. 10012 

184 East Union St. 
Allegany, N. Y. 14706 

J ,10 

7o 

11401 Severn St. at Bush St. 
Baltimore, Md. 21230 --oz 

9260 N. Hooker St. 
Westminister, Colo. 80030 .2 - d 

7 
.. 70 k, èv 

195 Belgrove Drive 
Kearny, N. J. 07032 

91st & Delaware Ave. 
Tulsa, Okla. 74105 

8301 Landsowne Ave. 
Upper Darby, Pa. 19082 

1510 Laskey Road 
Toledo, Ohio 43612 

135 S. LaSalle St. 
Chicago, Ill. 60603 

East 222nd & Nickel Pl. 
Cleveland, Ohio 44123 

P. 0. Box 389 
Kansas City, Mo. 64141 

Corning, N. Y. 14830 

P. O. Box 308 
Edgewater, Fla. 32032 

t2-a y- 19/ 

0?-77_Ju e& )1- 

a -a7-7o ;-`- 

a 7 - k 
a 7- 7,.) ,44 

z-7.70 h)t 

Z -ay-7u d,"J1 

7 7 

K i a .2 7 

211 Iroquois Ave. 
t. N. Charleston, S.C. 29406 z -a 7.74 / or 

2550 Haddonfield Road 
Pennsauken, N. J. 08110 

30 Paul Kohner Place 
E. Patterson, N. J. 07407 - a 7, 

70 

-9- 
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NAME 

167. Cutlers Paint Stores 

168. Dave Loes 

169. Don V. Davis Co. 

170. DCA Food Industries 

171. Defender Industries 

172. Del Paint & Mfg. Co. 

173. Dennis Chemical Co. 

174. Dennison Mfg. Co. 

175. Dergen Oil & Chem. Co. 

176. Design & Development 
Pkg. Co. 

177. Diamond Shamrock 

178. Hydro-Dredge Accessory 
co. 

179. Doubleday & Co., Inc. 

180. Dow Chemical Co. 

181. Dow Corning Corp. 

182. L. A. Dreyfus 

183. Dumont Chemical 

184. E. I. Dupont 
Denemours & Co. 

ADDRESS 

3500 Cottman St. 
Philadelphia, Pa. 19149 

2014 Norfolk 
St. Paul, Minn. 55116 

4200 North Second St. 
St. Louis, Mo. 63107 

31-01 Washington Blvd. 
Catonsville, Md. 21228 

384 Broadway 
New York, N. Y. 10013 

DATE 
MAILED PER 

-.70 

.2 - 2 7_7, 

7-70 L01- 

a -4;1/-70 0e01- 

A --.27-7o 
3105 East Reno 
Oklahoma City, Okla. 73117 -I 7-7o ,t)l- 

2701 Papin Street 
St. Louis, Mo. 63103 

300 Howard St. 
Framingham, Mass. 01701 

200 Kellogg St. 
Jersey City, N. J. 07305 

2156 Flintstone Drive 
Tucker, Ga. 30084 

P. O. Box 430 
painesville, Ohio 44077 

P. O. Box 11 
Smithton, Ill. 62285 

Berryville, Va. 22611 

P. O. Box 1724 
Midland, Mich. 48640 

P. O. Box 592 
Midland, Mich. 48640 

3775 Park Ave. 
Edison, N. J. 08818 

2126 E. 33rd St. 
Erie, Pa. 16510 

Room 6074 Dupont Bldg. 
Wilmington, Del. 19801 

-10- 

- 

`2- 21-7° 44 
-2- 2 7-7o 

7 

--Z1-70 064- 
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NAME ADDRESS 

185. Durkee Atwood Co. 

186. Dynasurf Chemical 
Corp. 

187. Eagle -Picher Co. 

188. Distillation prods. 
Ind. 

189. Eastman Kodak Co. 

190. Eaton -Allen Corp. 

191. Economics Lab, Inc. 

192. EDP Supply 

193. Egyptian Lacquer 
Mfg. Co. 

194. Elan Chemical Co. 

195. Elan Chemical Co. 

196. Electrical Ind. 

197. Electromold Corp. 

198. Electro Chemical 
Eng. & Mfg. 

199. Elliot Paint & 
Varnish Co. 

200. Endicott Johnson 
Corp. 

201. Engineered Yarns, Inc. 

202. Enmar, Inc. 

215 7th St. N. E. 
Minneapolis, Minn. 55413 

1411 -13 Fleet St. 
Baltimore, Md. 21231 

Couples Plant 
Joplin, Mo. 64801 

755 Ridge Road West 
Rochester, N. Y. 14613 

543 state St. 
Rochester, N. Y. 14604 

67 Kent Ave. 
Brooklyn, N. Y. 11222 

914 Guardian Bldg. 
St. Paul, Minn. 55101 

50 Ledgewood Drive 
Norwalk, Conn. 06850 

P. 0. Box 444 
Newark, N. J. 07101 

671 Hope St. 
Springdale, Conn. 06907 

268 Doremus Ave. 
Newark, N. J. 07105 

691 Central Ave. 
Murray Hill, N. J. 07974 

140 Enterprise Ave. 
Trenton, N. J. 08638 

750 Broad St. 
Emmaus, Pa. 18049 

4525 Fifth Ave. 
Chicago, Ill. 60624 

Endicott, N. Y. 13760 

372 Main St. 
Coventry, R. I. 02816 

25th & New York 
Wichita, Kansas 67201 

- DATE 
MAILID. PER 

.2 7 -70 

7- 70 r9>4 

g-.)1_70 4)1- 

1-d-7- 7o A->1- 

z -.t 1-7o ,&)1- 

- 
a--Je 

.2-.z7.7v 

a - y-1© ? 
a7..7v )f- 
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NAME 

Wallace Erickson 

Essex Chem. Corp. 

Ethyl Corp. 

plastics 

ADDRESS 

203. 

204. 

205. 

206. 

842 North Wells 
Chicago, 60610 

1401 Broad St. 
Clifton, N. J. 07013 

P. O. Box 341 
Baton Rouge, La. 70821 

26302 w. Seven Mile Road 
Detroit, Mich. 48240 

207. Fame Oil & Chem. 13601 S. Ashland 
Riverdale, Ill. 60627 

208. Fasson Prod. Div. 250 Chester St. 
Avery Adhesives Painesville, Ohio 44077 

209. Fiber Resin Corp. 23395 Hoover 
Warren, Mich. 48089 

210. Fiber Industries, Inc. P. O. Box 10030 
Charlotte, N. C. 28201 

211. Fiberite Corp. 516 West Fourth St. 
Winona, Minn. 55987 

212. Fibreglas Masonry PR 1400 Marietta Way 
Sparks, Nevada 89431 

213. Field Rubber Co. State Rd. 32 East 
Noblesville, Ind. 46060 

214. Findley Adhesives, Inc. 3033 West Pemberton Ave. 
Milwaukee, Wisc. 53210 

215. Firestone Tire & Rubber South Main St. 
CO. Akron, Ohio 44311 

216. Flex-O-Glass, Inc. 4647 W. Augusta Blvd. 
Chicago, Ill. 60651 

217. Flexon Chemical Corp. 8 Jane St. 
Trenton, N. J. 08638 

218. Flintkote Co. Oak St. & Central Ave. 
E. Rutherford, N. J. 07073 

219. Florasynth Labs, Inc. P. O. Box 12 
900 Van Ness Ave. 
New York, N. Y. 10062 

-12- 

DATE 
MAILED PER 

-A1-?c, 

-,2 Tip »/ 

,1->4 

02--21-70 

06I-A 7- 7o 

4)t 

-70 

- 7-20 

4)t -017-70 

- 7- 74 4)1- 

4)- 

7-70 

2 7-7 o 

-7-70À21' 

2 -2 7-70 
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DATE AME 
ADDRESS MAILED PER 

220. Flouramrics, Inc. 

221. FMC Corp. 

222. FMC Corp., Div. Am. 
Vi. 

P. 0. Box 438 
Westwood, N. J. 07675 2 -,27_20 
P. 0. Box 1616 
Baltimore, Md. 21203 .2- a 7.70 ,O. 
1617 Pennsylvania Blvd. 
Philadelphia, pa. 19130 a .2/..70 

223. Focal Paint, Inc. 3710 S. Roswell Rd., Rt. 3 `/ Marietta, Ga. 30060 .2 -a 1 7o á)( 
224. Foeseco, Inc. 20200 Sheldon Road 

Cleveland, Ohio 44142 .' - a 
7 -70 225. Foote Mineral Co. 

226. Ford Paint & Varnish 
Co. 

227. Formax Mfg. Corp. 

228. Fort Pitt Chem. Co. 

229. Franklin Glue Co. 

230. Frekote 

231. Franklin Paint Co. 

232. Tenn. Eastman 

233. Texas Eastman Co. 

234. Endurall Coatings 

235. Pabco Paint 

236. H. B. Fuller Co. 

237. Gard Industries 

Route 100 
Exton, Pa. 19341 .2-a7-70 4Y- 
601 Crosby St., N. W. 
Grand Rapids, Mich. 49504 .2-..7-7-7o ,! 

3171 Bellevue Ave. 
Detroit, Mich. 48207 ; -9-7-70 
26th & Smallman Sts. ,/ 
Pittsburgh, Pa. 15222 .7 - 7.70 11- 

2020 Bruck St. 
Columbus, Ohio 43207 7_7v 44- 
4300 N. Emmeran Ave. 
Indianapolis, Ind. 46218 770 
Franklin, Mass. 02038 -2-- 7-7o 4)4 
Div. of Eastman Kodak 
Kingsport, Tenn. 37662 7 -7fl 

Div. of Eastman Kodak 
Longview, Texas 75601 ?- 70 

3333 10th Avenue North 
Birmingham, Ala. 35205 

P. O. Box 8502 
Emeryville, Calif. 94608 

2400 Kasota Ave. 
St. Paul, Minn. 55108 

1970 Estes Blvd. 
Elk Grove Village, Ill. 

60007 

-13-- 
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NAME 

238. Gates Engr. Co. 

239. Geigy Chemical Corp. 

240. Gemini Products 

241. Sylvania Elec. Prod., 
Inc. 

242. General Foam 

243. General Motors Corp. 
Ternstedt Div. 

244. General Motor Corp. 

245. Genesco, Inc. 

246. General Latex & 
Chem. Corp. 

247. General Motors Corp. 
Research Lab 

248. General Electric 

249. General Electric 

250. General Electric 

251. General Tire & Rubber 
Co. 

252. Gentex Corp. 

253. P. D. George Co. 

254. Gerin Mfg. Co. 

DATE 
ADDRESS MAILED PER 

200 W. 9th st. 
P. 0. Box 1711 
Wilmington, Del. 19899 

Saw Mill River Road 
Ardsley, N. Y. 10702 

P. O. Box 82607 
Oklahoma City, Okla. 

Emporium, Pa. 15834 

o2 a 
r-?0 

06 l. 

7-70 á)/ 

73108 ,2 J 1-'7© 

2 -oZ 1-7o 

109 Kero Rd. 
Carlstadt, N. J. 07072 

30007 Van Dyke Ave. 
Marren, Mich. 48090 

Inland Division 
Dayton, Ohio 

61st & Centennial Blvd. 
Nashville, Tenn. 37209 

666 Main St. 
Cambridge, Mass. 02139 

Box 388 
Warren, Mich. 48090 

Coshocton, Ohio 43812 

1430 E. Fairchild St. 
Danville, Ill. 61832 

1 Plastic Avenue 
Pittsfield, Mass. 01201 

1708 Englewood Ave. at 
Holmes St. 
Akron, Ohio 44305 

Maine & Simpson Sts. 
Carbondale, pa. 18407 

5200 North Second St. 
St. Louis, Mo. 63107 

683 N. 5th St. 
Newark, N. J. 07107 

_14_ 

1_7(1 

7-7a 06)1- 

11,14 .2 -.1 7_7o 

1 a 7_70 

-Z 
-aZ 7-7a L''/- 

2 -1-7a 
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NAME 

255. 

256. 

257. 

258. 

259. 

260. 

261. 

262. 

263. 

ADDRESS 
DATE 
MAILED PER 

Germain C. Crosemen 23 Esternay Lane 

lilies Varnish Co. 

Pittsford, N. Y. 14534 

109-09 15th Ave. 

- - 0 b)t 

College Point, N. Y. 11356 -1 

Oirdler Thermex Div. P. O. Box 96 
Carlton Hill, N. J. s<Y>L 

Given Paint Mfg. Co. 111 North Piedras 
El Paso, Texas 79905 -2 7 

7° 
ubl 

, 
Gleam Chem. Prod., Inc. Box 448 

Austin, Texas 78767 

Glenco Corp. 200 Durham Avenue 
Metuchen, N. J. 08840 2 - 7-70 /6)t 

Globe woven Belting 1400 Clinton St. 
Buffalo, N. Y. 14206 2-d -77o 

Glue Specialties East Ontario & Bath Sts 
Philadelphia, Pa. 19134 

B, F. Goodrich Co. P. O. Box 433 
Sponge Rubber Prods. Derby, Conn. 06485 -2-70 L91 Div. 

264. Goodyear Tire & 
Rubber Co. 

265. W. R. Grace & Co. 
Conat. Prods. Div. 

266. Marco Chem. Div. 
W. R. Grace Co. 

267. W. R. Grace & Co. 
A. C. Horn Div. 

268. Hampshire Mfg. Co. 

269. Grand Trunk WR Co. 

270. Oraniteville Co. 

271. Grignard Chem. Co. 

1144 East Market St. 
Akron, Ohio 44316 

6051 W. 6th St. 
Chicago, Ill. 60638 

1711 W. Elizabeth 
Linden, N. J. 07036 

2133 85th St. 
N. Bergen, N. J. 07047 

Factory Street 
Nashua, N. H. 03060 

c/O Gen. Supt. MP & 
Car Equipment 

Battle Creek, Mich. 49015 

Graniteville, S. C. 29829 

23 S. Front St. 
Elizabeth, N. J. 07202 

-15- 

1-7o 

.2 - Z I_ 7 

c:2 7-70 
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NAME 

272. Gr. . Lakes Dental Lab. 

273. Gulton Industries 

274. Jaime C. Guttman 

275. puyan Mach. Co. 

276. H. E. Wisdom 

277. H. H. Robertson Co. 

278. Hadley Adhesives & 
Chem. Co. 

279. Hallett Construction 

280. Hallmark Cards 

281. Hardman, Inc. 

282. Lake Chemical Co. 

283. Harshaw Chemical Co. 

284. Hartin Paints & 
Filler 

285. Hart Manufacturing 

286. Haskell Chemical 

287. Hastings & Co. 

288. Hawley Products Co. 

ADDRESS 

17138 W. McNichols 
Detroit, Mich. 48235 

312 Durham Ave. 
Metuchan, N. J. 08840 

Wagner Circle 
Clark Shores 
Palm Beach, Fla. 33406 

P. 0. Box 156 
Logan, W. Va. 25601 

10270 -T Pacific Ave. 
Franklin Park, Ill. 60131 

1107 Two Gateway Center 
Pittsburgh, Pa. 15222 

514 Calvary Ave. 
St. Louis, Mo. 63147 

DATE 
MAILID 

. PER 

--z 7-70 

01- a? 7_70 N' 

-2-a-J-7V 

-?_ ?o 

P. O. Box 13 
Boone, Ia. 50036 -17 k>4- 
P. O. Box 437 
Kansas City, Mo. 64141 02-a7_7o ,b)4- 

600 Cortlandt St. 
Belleville, N. J. 07109 vZ -a2 7_. 7a Ñ)+" 
P. 0. Box 112 
Chicago, Ill. 60690 

19200 Villaview Road N.E. 
Cleveland, Ohio 44119 

S90 Belleville Turnpike 
Kearny, N. J. 07032 

Malvern Ave. 
Hot Springs, 

6101 Staples 
Richmond, Va. 

2314 Market 
Philadelphia, 

333 -39 North 
St. Charles, 

-16- 

Ark. 71901 

Mills Rd. 
94806 

Pa. 19103 

6th St. 
Ill. 60174 

2. 7.-74 

a 7-7o k)'1,- 

- a 5)1- 

.z - 70 
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NAME 

289. Heat Tapes, Inc. 

290. Helene Curtis Ind. 
Protective Treatment 

291. Hempels Marine Paint, 
Inc. 

292. Hercules, Inc. 

293. Haveg Corp. 

DATE 
ADDRESS BAILED PER 

1812 S. Halstedt. St. 
Chicago Heights, Ill. 60411 

4401 N. North Avenue 
Chicago, Ill. 60639 

25 Broadway 
New York, N. Y. 1000k 

900 Market St. 
Wilmington, Del. 19801 

900 Qreenbank Road 
Wilmington, Del. 19808 

294. Hercules Packaging Corp. 11061 Walden Road 
Alden, N. Y. 14004 

295. Hexagon Laboratories 

296. Hi-Strand Chemicals 

297. Hickory Adchem 

298. High Strength plastics 

3536 Peartree Ave. 
Bronx, N. Y. 10469 

P. 0. Box 368 
Lenoir, N. C. 28645 

P. 0. Box 1451 
Hickory, N. C. 28601 

1407 W. Jackson 
Chicago, I11. 60607 

299. 

2 

Hilton-Davis Chem. Co., 2235 Langdon Germ Road 
Div. Sterling Drug, Inc. Cincinnati, Ohio 45237 

300. H. & M. Plastics 129 South Second St. 
Philadelphia, Pa. 19106 

301. Hoboken Paints, Inc. 40 Industrial Road 
Lodi, N. J. 04674 

302. Hollingsworth & Vose 112 Washington St. 
Co. East Walpole, Mass. 02032 

303. Holliston Mills of Kingsport, Tenn. 37662 
Tenn., Inc. 

304. Holz Rubber Mfg. Co. 1129 So. Sacramento St. 
Lodi, California 95240 

305. Honeywell Test In Div. P. O. Box 5227 
Denver, Colo. 80217 

306. Hooker Chemical Corp. P. O. Box 344 
Niagara Falls, N.Y. 14305 

-17- 

9-)1, 7-7o 

7-7o 

/-70 

- 1-7o 

7-70 

7-70 k) 

7-7o 

- 
7-7° 

- -/-7o 

0?--,7 7_70 

. 7_70 k 3- 

7-70 

2 -17,70 
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NAME ADDRESS 

307. Grow Chem. Coatings 1246 West 70th St. 
Cleveland, Ohio 44102 

308. Howmet Corp. 1713 Seventh St. 
Misco Div. Muskegon, Mich. 49443 

309. Humphrey Chem. Devine St. 
No. Haven, Conn. 06473 

310.__ Fuller _O'Brien-- Corp.- 450 East Grand Ave. 
So. San Francisco Calif. 

94080 

311. Hysol Div. Dexter Corp. Olean, N. Y. 14760 

312. Illinois Bronze 300 E. Main 
Lake Zurich, Ill. 60047 

313. Illinois Adhesive 3101 S. California 
Prod. Co. Chicago, Ill. 60608 

314. Indurall Coatings P. 0. Box 2371 
Birmingham, Ala. 35201 

315. Industrial Chem. P. 0. Box 218 
Div. Allied Chem. Riegelwood, N. C. 28456 

316. Industrial Coated P. O. Box 3285 
prods. of Am. Bristol, Tenn. 37620 

317. Industrial Latex 306 North Pleasant Ave. 
Wallington, N. J. 07055 

318. Industrial Roll Co. 1613 Guilford Ave. 
Baltimore, Md. 21202 

319. Industrial Synthetic Rear of 4120 Holly Hills 
Adhesives Co. St. Louis, Mo. 63116 

320. Inland Steel Co. East Chicago, Ill. 

321. Inmont Corp. 707 East 62nd St. 
Los Angeles, Calif. 90001 

322. Inmont Corp. 4168 Meramec 
St. LAuis, Mo. 63116 

323. Inmont Corp. 475 Division St. 
Elizabeth, N. J. 07201 

324. Institute Gas Tech. IT West 34th St. 
Chicago, Ill. 60616 

-18- 

DATE 
MAILED 

. PER 

02- 

a2 a2 ?-]o /0.-)1_ 

-- -21-7G .8)1" , 

b2 7-70 Z- )1- 

- 70 ,C, 

.Z Lti 
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UCR 

325. Intercoastal Corp. 

326. Inter -Coastal Corp. 

327. International Pain 

328. International Shoe 

329. Intl. Bus. Machine 
Corp. 

330. I -Sis Chemicals, Inc. 

ADDRESS 

1300 Walnut St. 
E. St. Louis, Ill. 62201 

Dundalk P. 0. 
Baltimore, Md. 21222 

o. South Linden Ave. 
So. San Francisco, Calif. 

94080 

331. J. I. Holcomb Mfg. Co. 
Premier Indust. Corp. 

332. Jaegle paint & Varnish 
Co. 

333. Jamestown Finishes 

334. Jewel Paint & Varnish 
Co. 

335. Jema American, Inc. 

336 . John H. Witte & Son 

337. John Lucas & Co., Inc. 

338. Johns Manville 
Research Center 

339. Chicopee Mfg. Co. 

340. Johnson & Johnson 

341. Permacel 

342. Johnson Plastic 

r. o. Box 14260 
St. Louis, Mo. 63178 

DATE 
MAILED PER 

a -?/7,, 4)1 

2 -a 1 7, 44 

-d 7_70 G 
-a 7-yo 4)//- 

P. O. Box 6 
Endicott, N. Y. 13760 

P. 0. Box 685 
Springdale, Conn...06907 

1601 Barth Ave. 
Indianapolis, Ind. 46207 

19th & Hayes Ave. 
Camden, N. J. 08105 

125 Blackstone Ave. 
Jamestown, N. Y. 14701 

345 N. Western Ave. 
Chicago, Ill. 60612 

824 South Avenue 
Middlesex, N. J. 08846 

Burlington, Iowa 52601 

P. O. Box 6027 
Cleveland, Ohio 44101 

Manville, N. J. 08835 

Milltown, N. J. 08850 

02,. 7-76 

--Z 7-7° 

a -(z 7_7o 

--L7,70 0(- 

2 _oz7_70 

- ?-'7o 6).1- 

) 70 

' ?-7-7o N /' 

.2 7- 7o 4-j- 
a - z 7,70 ¡`rSI- 

- f7c Ir 
501 George 
New Brunswick, N. J. 08901 . ---1-7C) /; _`1 

U. S. Highway No. 1 ¡ 
New Brunswick, N. J. 08903 ..:?-d-7.70 J 
P. O. Box 100 ¡ 

Chagin Falls, Ohio 44022 .2 -.) 77.7o 4' 

-19- 
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NAME ADDRESS 

343. Jones Chem. Co. 1901 W. Commerce 
Dallas, Texas 75208 

344. Jordon Paint Co. 7250 Franklin 
Forest Park, Ill. 60130 

345. Joslyn Mfg. 3700 South Morgan 
Chicago, Ill. 60609 

346. Joslyn mfg. co. Pinco Div. 
Lima, N. Y. 14485 

347. Kaiser Chemical 1945 Davis St. 
Research Lab San Leandro, Calif. 94577 

348. Kansas Paint & 132 North Mosley 
Color Co. Wichita, Kansas 67202 

349. Kare Prod. Co., Inc. 214 South Feltus St. 
South Amboy, N. J. 08879 

350. Kawecki Berylco Ind., 
Inc. 

P. 0. Box 60 
Boyertown, Pa. 19512 

351. Kee Lox Mfg. P. 0. Box 137 
Rochester, N. Y. 14601 

352. Kendall Company 2500 S. Dearborn St. 
Bauer & Black Div. Chicago, Ill. 60616 

353. Kenrich Petrochemicals Foot of East 22nd St. 
Inc. Bayonne, N. J. 07002 

354. Kentucky Thermo St. John Road 
Plastics Elizabethtown, Ky. 42701 

355. Kerns United 824 State St. 
Calumet City, Ill. 60409 

356. Key polymer Corp. 275 Lowell St. 
Lawrence, Mass. 01840 

357. Keystone-Lubricating 21st & Clearfield Sts. 
Philadelphia, Pa. 19134 

358. Keystone Refining Co. 4821 Garden St. 
Philadelphia, Pa. 19137 

359. Killark Electric 3940 Easton 
St. Louis, Mo. 63113 

360. Kimberly Clark Corp. P. 0. Box 31 
Neenah, Wisc. 

-20- 

DATE 
MAILED . PER 

.2_ p6)1- 

77° 

a -017-70 ,64- 

2 - Al-jo 

- .2. 7-7O 

- 4)4 

k 

4-)t 

- 7_70 

- 7-70 h)/- 

.2 -277d 4)4 

- 4)1- 

- 7a 

7-7o 

02 - 7-70 

A -P.? 7-70 

7-70 

2.277o /NI 
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NAME 

361. George Koch & Sons 

362. Kohler McLister pt. 

363. Koppers Co. 

364. Lakeside Plastics 
Corp. 

365. Lava Corp. 

366. Leepoxy Plastics 

367. Libby -Owens -Ford Co. 

368. Lilly Industrial 
Coatings, Inc. 

369. Liquid Nitrogen 
proc. Corp. 

370. Litho Chem. & Sup. 

371. Fitchburg Coated 
Products 

372. Litton Industries 

373. The Livingston Co. 
c/o Roisman Prods. Co 

374. Lloyd Studios 

375. L & M Const. Chemical 

376. Lord Corp. 

377. Ludlow Corp. 

378. M. R. Plastics & 
Coatings 

ADDRESS 

P. 0. Box 385 
Evansville, Ind. 

P. 0. Box 546 
Denver, Colo. 

750 Koppers Bldg. 
Pittsburgh, Pa. 

P. O. _ Box 1007 
Oshkosh, Wisc. 

1650 W. Irving Park Rd. 
Chicago, Ill. 60613 

Ferguson Rd. & Baer Rd. 
Fort Wayne, Ind. 46809 

811 Madison Ave. 
Toledo, Ohio 43624 

666 South California 
Indianapolis, Ind. 46225 

412 King St. 
Malvern, Pa. 19355 

46 Harriet Place 
Lynbrook, L.I., N.Y. 11563 116 ti`I 

- DATE 
MAILED 

_ PER 

2-077_70 i) 

-a710 1 
7_7 Z-)4. 

.2-a7-7o ,Q 

- -1_7a 

P. O. Box 1106 
Scranton, Pa. 18501 a-() "7_7a 

336 N. Foothill Road ! 
Beverly Hills, Calif. 90213 a - 97.7o lY 

207 S. Compress 
. Oklahoma City, Okla. 73125 a .} .jo 

419 First Ave. 
New York, N. Y. 10009 ..2 - oZ7-70 4)1 

--z 7 -7a h- 
404 Pierce 
Omaha, Nebraska 68108 

1635 West 12th St. 
Erie, Pa. 16505 

Fine Papers Div. 
Ware, Mass. 01082 

-2 -d 1-2e 06 

a 7-7o &)1, 

11460 Dorsett Road 
Maryland Heights, Mo. 63042 -027.70 

-21- 
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NAME 
ADDRESS 

379. M. Shiller Corp. 87 North 12th St. 
Brooklyn, N. Y. 11211 

380. Maas & Waldstein 1221 McCarter Highway 
Newark, N. J. 07104 

381. Mace Adhesives & 48 Berlin Road Coatings Cromwell, Conn. 06416 
382. Magid Corporation 350 Cantor Ave. 

Linden, N. J. 07036 
383. Magie Bros. 9101 Fullerton 

Franklin Park, Ill, 60131 
384. Magnolia Pias. 5547 Peachtree Ind. Blvd 

Chamblee, Ga. 30341 
385. Manhattan Adhesives 425 Greenpoint Ave. Corp. Brooklyn, N. Y. 11222 
386. Marbleloid 2046 88th st. 

North Bergen, N. J. 07047 
387. Marine Industrial 6998 49th St. N. Paint Co. Pinellas Park, Fla. 33565 
388. Marks Polarized Co. 453 16 Tenth Ave. 

Whitestone, L.I., N.Y. 
11357 

389. Martin Cantine Co. Saugerties, N. Y. 12477 
390. Martin Marietta Corp. Sand Lake Road 

Orlando, Fla. 32805 

391. Sinclair & Valentine 201 E. 16th Ave. 
N. Kansas City, Mo. 64108 

392. Maryland House of Jessups, Md. 20794 
Correction 

393. Master Builders' 2490 Lee Blvd. 
Cleveland, Ohio 44118 

394. Matcote Company P. O. Box 10762 
Houston, Texas 77018 

395. Matthews Paint Co. 400 S. Mercantile Court 
Wheeling, Ill. 60090 

396. Mautz Pt. & Varnish. 939 E. Washington Ave. 

397. McCloskey yarn. Co. 

Madison, Wisc. 53703 

7600 State Road 
Philadelphia, Pa. 19136 

-.22- 

DATE 
MAILED . PER 

-z 6)1- 

-.2110 A4 

_27.12 

7-90 

4-)t, 

- A 7-7o 1621 

g 7-7o 

a- z7.7 4)1- 

- 7- 70 
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NAME 

398. 

399. 

400. 

McCormick Dental Lab. 

Medtronic, Inc. 

Micalline Product 

ADDRESS 
DATE 
MAILED PER 

17006 W. Warren 
Detroit, Mich. 48228 

3055 01d Highway Eight 
Minneapolis, Minn. 55418 

1513 Lyon St. 
Columbia, S. C. 29204 

a -49740 

;?-a./..90 ,/, 

- 7.10 2 )# 
401. Michigan _ Chrome & 8615 Grinnell Ave. 

Chem. Co. Detroit, Mich. 48213 -, 
402. Michigan Plastic 

Prod., Inc. 
Grand Haven, Mich. 49417 a - 

403. Micro Switch Freeport, Ill. 61033 .2 _ a 7_90 

404. Midland Adhesive 14100 Stansbury 
Chem. Corp. Detroit, Mich. 48227 2 -a_ b kí" 

405. Midland Div. East Water St. 
Dexter Corp. Waukegan, Iii. 60085 .Z oZ_70 

406. Midwest Rubber Box 744 
East St. Louis, Ill. 62202 a -a'.90 

407. Mine Safety Appliances Braddock Thomas & Mead St. 
Pittsburgh, Pa. 15221 1- 10 

408. Minnesota Mining 2501 Hudson Road 
St. Paul, Minn. 55101 -. -7,10 4 

409. Minnesota Paints 1101 Third St. South / 
Minneapolis, Minn. 55415 4 - a 1 70 4_ 

410. Miracle Adhesives Corp. 250 Pettit Ave. 
Bellmore, N. Y. 11710 .0 - ©? 7 -7o 

411. Mobil Chemical Co. P. 0. Box 1388 
Plainfield, N. J. .2. .,7-7.-7o 

412. Monarch Rubber Co. 3500 -22 Pulaski Hwy. & 
Corkling Sts. 

Baltimore, Md. 21224 ; .27_7o i)1- 
413. Wood Treating Chem. Co. 5137 Southwest Ave. 

t ,% St. Louis, Mo. 63110 .2 a 740 U 
414. Standard T Chem Co. 2600 Richmond Terrace 

Staten Island, N.Y. 10303 02 _a ? 70 44- 
415. Benj. Moore 8c Co. 134 Lister St. ``7 

Newark, N. J. 07105 a -.2 
° 

-23- 

' 
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NAME 

416. Morris Paint & 
Varnish 

417. J. W. Mortell 

418. Morton Chem. 

419. Nashua Corporation 

420. National Chemical & 
Plastics Co. 

421. Nat'l. Cash Register 

422. Nat'l. Floor Prod. Co. 

423. Baker Castor Oil Co. 

424. Nat'l. Lead Co. 

425. National Starch & 
Chem. Corp. 

426. Nazar Rubber Co. 

427. Nelson Oil Co. 

428. New York Bronze 
Powder Co. 

429. Niagara Rubber Co. 

430. Nichols Industries, 

431. Niles Chem. Paint 

432. North American 
Rockwell 

433. North American 
Rockwell 

434 North Electric 

ADDRESS 

1823 Washington 
St. Louis, Mo. 63103 

144 Grant St. 
Perth Amboy, N. J. 08861 

110 N. Wacker Drive 
Chicago, Ill. 60606 

44 Franklin St. 
Nashua, N. H. 03060 

1424 philpot St. 
Baltimore, Md. 21231 

Main & K Streets 
Dayton, Ohio 45409 

P. O. Box 354 
Florence, Ala. 35630 

35 Avenue A 
Bayonne, N. J. 07002 

P. O. Box 831 
Perth Amboy, N. J. 08862 

1735 West Front St. 
Plainfield, N. J. 07063 

2727 Avondale 
Toledo, Ohio 43607 

P. O. Box 795 
Lenoir, N. C. 

519 Dowd Ave. 
Elizabeth, N. J. 07201 

Front St. 
S. Plainfield, N. J. 

Inc. P. O. Box 1191 
Jacksonville, Texas 

Third & Front 
Niles, Mich. 

Route 69 By Pass NE 
McAlster, Okla. 74501 

P. O. Box 309 
Canoga Park, Calif. 

Portland Way North 
Galion, Ohio 44833 

_24_ 

DATE 
MAILED 

52 7-70 

7-79 

PER 

z 1,70 /8-J4 

7 , 7 0 - 
.Z o '1-7o 

-2 7-lo 6 4- 

c2 -a 7'7° 

- A 7-7o 61- 
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NAME 

435. Norton Company 

436. Novagard Corp. 

437. Numec 

lin Corp. 

439. Olin Mathieson Corp. 

440. O'Neil Duro Co. 

441. Onyx Chem. Co. 

442. Ore-Lube Corp. 

443. Oscar Mayer 

444, Owens Illinois 

445. 

o 446. 

447. 

448. 

449. Panatlas Corp. 

Owens Corning Fiber- 
glas Corp. 

Owens Corning Fiber- 
glas Corp. 

Packaging Corp. of 
Am. 

Palm Bros. Decal- 
comania Co. 

450. Parker Stearns & Co. 

451. Park Name Plate Co. 

ADDRESS 

1 New Bond St. 
Worcester 6, Mass.01606 

835 New York Ave. 
Trenton, N. J. 08638 

609 Warren Ave. 
Apallo, Pa. 15613 

P. O. Box 547 
Brandenburg, Ky. 40108 

New Haven, Conn. 06517 

Milwaukee, Wise. 53201 

Winchester Plant 

P. O. Box 1166 

190 Warren St. 
Jersey City, N. J. 07302 

126-06 18th Avenue 
College Point, N. Y. 11356 

910 Mayer Ave. 
Madison, Wisc. 53701 

1510 North Westwood Ave. 
Toledo, Ohio 43607 

Granville Technical Center 
Granville, Ohio 43023 

Case Avenue 
Newark, Ohio 43055 

415 E. Fulton St. 
Grand Rapids, Mich. 49502 

Spencer Regent & Lexington 
Cincinnati, Ohio 45212 

Woolworth Bldg. 
233 Broadway 
New York, N. Y. 10007 

300 Sheffield Ave. 
Brooklyn, N. Y. 11207 

3410-10 Linden pl. 
Flushing, L.I., N.Y. 11354 

-25- 

DATE - 

MAILED 

.2-7 7_ 

- -90 

7_70 

- oz 7 _ 

7-70 

2 7 _ 

.2 -7_,70 -)4 

(2 -.2 7-7o Xt.)t 

7_70 

-2. - -70 

-7© ,4)q- 

,2-,2 7-7o 4)1- 
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NAME 

452. 

453. 

454. 

455. 

- DATE 
ADDRESS MAILED PER 

Parr paint & 5151 Denison Ave. 
Sealants Co. Cleveland, Ohio 44102 - J 7-7 6})1 

W. M. Parr & Co. 310 State Hwy. No. 10 
Hanover, N. J. 07936 .2 a 7' 7o ,6-)1- 

Penn- Jersey paint & 1256 McCarthy Highway 
Varnish Co. Newark, N. J. 07104 -? 7_20 ,61`" 

Penwalt Corp. Lincoln Hwy. East of State St. 

456. polytech Coatings 
Corp. 

457. Penn Poly Corp. 

458. Penn Refining 

459. Pennzoil Co. 

460, Pentalic Corp. 

461. permatex Co., Inc. 

462. perry Brothers 

463. pettys Exterminating 

464. Phillips Petroleum 

463. Photocircuits Corp. 

466. Photolastic, Inc. 

467. Pierce & Stevens 
Chun. Corp. 

Chicago Heights, Ill. 6041 

35 High Ridge Rd. 
Dover, N. J. 07801 

Route 611 
Mount Bethel, Pa. 18343 

2686 Lisbon Road 
Cleveland, Ohio 44104 

Drake Bldg. 
Oil City, Pa. 16301 

132 West 22nd St. 
New York, N. Y. 10011 

3255 Harvester Road 
Kansas City, Kansas 66115 

6112 32nd Ave. 
Woodside, L.Y., N.Y. 11377 

1515 S. Pulaski Road 
Chicago, Ill. 60623 

1245 Adams Bldg. 
Bartlesville, Okla. 74003 

31 Sea Cliff Ave. 
Glen Cove, N. Y. 11542 

67 Lincoln Highway 
Malvern, pa. 19355 

710 Ohio St. 
Buffalo, N. Y. 14203 

468. pigment Dispersions 29 Meridian Rd. 
Iselin, N. J. 08830 

2 

-7-7.) 08 }1" 

-2--a7.7o =6.71- 

- 7-70 

e2-a7Z 

.2 7.10 )ir 
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AME 

469. PPG Industries, Inc. 

470. Plabell Rubber Prod., 
Inc. 

471. plastics Research 
& Dev. . Co. 

472. Plough, Inc. 

473. DAP, Inc. 

474. Plymouth Rubber Co. 

475. Poly Resins, Inc. 

476. Poly Cast Corp. 

477. Polymel Corp. 

478. Polymer Corp. 

479. Polymers Southern 

480. Polymer Ind. 

481. Polyplastex United, 
Inc. 

ADDRESS 

One Gateway Center 
Pittsburgh, Pa. 15222 

318 so. St. Claire St. 
Toledo, Ohio 43604 

3619 Jenny Lind 
Fort Smith, Ark. 72901 

3022 Jackson Ave. 
Memphis, Tenn. 38101 

5300 Huberville Ave. 
Dayton, Ohio 45401 

Canton, Mass. 02021 

P. 0. Box 276 
11655 Wicks St. 
Sun Valley, Calif. 91352 

69 Southfield Ave. 
Stamford, Conn. 06902 

514 Ensor St. 
Baltimore, Md. 21202 

125 -7 Fifth St. 
Reading, Pa. 19601 

Plant 4, P. O. Box 2184 
Greenville, S. C. 29602 

Viaduct Road 
Springdale, Conn. 06907 

6200 49th St., North 
Pinellas Park, Fla. 33565 

482. Polyshell Chem. Corp. 209 Pitkin Ave. 
Brooklyn, N. Y. 11207 

483. H. K. Porter Co. P. 0. Box 1088 
2300 North Lewis 
Tulsa, Okla. 74110 

484. Porter Paint Co. 1301 W. Kentucky St. Prod. Finishes Div. Louisville, Ky. 40210 

485. Premier Thermo Middletown Road 
Plastics Co. Jeffersontown, Ky. 40299 

-2T- 

DATE 
MAILED PER 

-a1_74 ,6)1 

.2 -.2 770 

a - z 7p 01 

-a.© )` 
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NAME 

486. premier Vacuum 
Process Corp. 

487. prods. Research & 
Chem. Corp. 

488. Purdue Aeronautics 

489. ___ _Pyrolac Corp. 

490. Quaker Chem. 

491. Quaker Oil Corp. 

492. Quelcor, Inc. 

493. Radiant Color Div. 
Hercules, Inc. 

494. Radiation Machinery 
Corp. 

495. Radio Eng. Labs, Inc. 

496. Ram Chemicals Div. 

497. Raritan Plastics 

498. Raybestos Manhattan, 
Inc. 

499. Raychem Corp. 

500. Rubber Engineering 
& Mfg. Co. 

501. Reactive Metal Prods. 
Div. Howmet Corp. 

502. Red Spot Paint & 
Varnish Co. 

503. Regal Finishing Co. 

DATE 
ADDRESS MAILED 

58 -87 55th St. 
Maspeth, L.I., N.Y. 11378 .2 " 7 7o 
2919 Empire Ave. 
Burbank, Calif. 91504 

Purdue University Airport 
West Lafayette, Ind. 47906 .2 -.27_70 

55 Schoon Ave. 
Hawthoren, N. J. 07507 

Lime Elm & Sandy Sts. 
Conshohocken, Pa. 19428 

801 East Red Bud 
St. Louis, Mo. 63147 

Paper Mill Road 
Media, Pa. 19063 

2800 Radiant Ave. 
Richmond, Calif. 94804 

1280 Route 46 
Parsippany, N. J. 07054 

a`a77o )9)X 

.z - a 7_70 ,cQ'iG- 

- .2 7_ ,C. )1- 

2901 Borden Avenue 
Long Island City, N. Y. 

11101 .2 7_2 o 

P. 0. Box 192 
Gardena, Calif. 90247 -ä7.7o ) 
1 Raritan Road 
Oakland, N. J. 07436 -1-7o 
61 Willett St. 
Passaic, N. J. 07055 ,?- a7_ 7o 2' 
300 Constitution Ave. 
Menlo Park, Calif. 94025 .2 d -1_70 ) 
P. O. Box 15392 
Salt Lake City, Utah 84115 -2---77-.7u o 
555 Benstone Road ,I Whitehall, Mich. 49461 .7 -76 N 
110 -112 Math St. 
Evansville, Ind. 47708 .2 ,a 7 -7o (Pi- 

427 N. Hull Ave. 
Benton Harbor, Mich. 49022 .2.--?-7_70 

-28- 
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E 

504. Reichhold Chemicals, 
Inc. 

505. Reilly Whiteman Walton 
Co., Inc. 

506. I. Reiss & Co, Inc. 

507. Reliance universal, 
Inc. 

508. Repco Replacement 
Parts Co. 

509. Republic Dye & 
Chemical Corp. 

510. Republic Powdered 
Metals 

511. Research Molding 
& Film Co. 

512. Fiberfil Corp. 

513. R. J. Reynolds 
Tobacco Co. 

514. Reynolds Metals Co. 

515. W. C. Richards Co. 

516. Richardson Chemical 
Cleaning Service 

517. Robertshaw Control Co. 

518. 0. F. Roeser 

519. Royal Lubricants Co. 

520. Royal Typewriter Co., 
Inc. 

DATE 
ADDRESS MAILED PER 

525 N. Broadway 1/ 
White Plains, N. Y. 10601 a2 -7 70 ,(9) 

Conshohocken, Pa. 19428 .2 -.Z7 70 ID-1- 

120 Bayway Ave. 
Elizabeth, N. J. 07202 

1901 Sheridan Road 
North Chicago, Ill. 60064 

P. O. Box 40176 
Everman, Texas 76140 

60 s. Seiberling St. 
Akron, Ohio 44305 

2628 pearl Road 
Medina, Ohio 44256 

Route 1 
Mendon, Mich. 49072 

Fox Farm Road 
Evansville, Ind. 47710 

p2-z 
7o tZ)l. 

a.- -277o 
Winston -Salem, N.C. 27102 

-2-- -2-7-70 4&)L 

7734 Hall St. 
st. Louis, Mo. 63147 a -.z770 

3555 W. 123rd St. 
Blue Island, Ill. 60406 

68 Liberty St. 
Metuchen, N. J. 08840 

155 Hill st. 
Milford, Conn. 06460 

P. 0. Box 92 
Lahaska, Pa. 18931 

River Road 
Hanover, N. J. 07936 

a 

JO- .2 .z 7_70 Q)1- 

az- a 7-70 

1031 New Britain Ave. 
West Hartford, Conn. 06110 .? -.27 

7, 

-29- 
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DATE NAME ADDRESS MAILED PER 
521. Rubatex Corp., Div. 

Gr, American Ind. 

522. Rubber Industries 

523. Rubbermaid, Inc. 

524. Rubber Silioone 
Prods. Co. 

525. S. C. Johnson & Son 

526. Glidden-Durkee Div. 
SMC Corp. 

527. Samuel Schmidt 
Chemical Co. 

528. Sandoz pharmaceuticals 

529. Sandusky Abrasive Wheel 
Co., Div. Yates Mfg. Co 

530. Sapolin Co., Inc. 

Bedford, Va. 24523 

Box 6 
Shakopee, Minn. 55379 

Route 5 
Wooster, Ohio 44691 

Montesano Road 
Fairfield, N. J. 07006 

1525 Howe St. 
Racine, Wisc. 43403 

Union Commerce Bldg. 
Euclid & 9th Sts. 
Cleveland, Ohio 44115 

410 Frelinghuysen Ave. 
Newark, N. J. 07114 

P. O. Box 11 
Hanover, N. J. 07936 

441 W. Huron St. 
Chicago, Ill. 60610 

229 East 42nd St. 
New York, N. Y. 10017 

531. Schenectady Chemicals P. O. Box 1046 
Inc. Schenectady, N.Y. 12301 

532. Schermerborn Paint 
Prods. 

533. M. Schiller Corp. 

534. Schramm Fiber Glass 
Prods. 

535. Seaboard Chem. Corp. 

536. DeSoto, Inc. 

537. sem Products Co. 

1521 Hilton Road 
Ferndale, Mich. 48220 

87 N. 12th St. 
Brooklyn, N. Y. 11211 

2849 Montrose Ave. 
Chicago, Ill. 60618 

Products Drive 
Texas, Md. 21030 

oz-7_7o "Pi- 

.2- .2-7-7. 

.2 -a 7_7, 49 

-.IT 7, 

..2-&/7.70 

o2-#1 7-To 

7-7o 4>t 

a -0)..7_ 0 7 6-21 

- 7-7° 

44- 

20 64 314 

1-7 '- tut- 

,IY)t ,? 7o 

300 State St. 
Chicago Heights, Ill. 60411 

Shoreway Road & Sem Lane 
Belmont, Calif. 

-30- 

-2 770 

-z-oz 7_70 /1,52t- 
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NAME 

538. Shalicross Co. 

539. Shawnee Plastics, Inc. 

540. Shell Chem. Co. 

541. Acme Quality Paints, 
Inc. 

542. Lowe Brothers 

543. Sherwin Williams 

544. Sigma Plastronics, 
Inc. 

545. Simplex Wire & Cable 
Co. 

546. Sinnet Lacquer Mfg. 
Co. 

547. Smith Alsop Paint Co. 

548. Solar Compounds Corp. 

549. Sonneborn Building 
Prods. 

550. Sonoco Prod. Co. 

551. Sou -Tex Chemical Co. 

552. Sparling Plastics 

553. Spartan Electronics 

554. Spencer Kellogg Div. 
Textron, Inc. 

555. Remington Office 

ADDRESS 

48th & Grays Ferry Ave. 
Philadelphia, Pa. 19131 

601 N. Ninth Ave. 
Evansville, Ind. 47707 

P. O. Box 500 
Geismar, La. 70734 

8250 St. Aubin 
Detroit, Mich. 48211 

P. 0. Box 6027 
Cleveland, Ohio 44101 

P. 0. Box 6027 
Cleveland, Ohio 44101 

10319 -21 Grand River Ave. 
Detroit, Mich. 48204 

79 Sidney St. 
Cambridge, Mass. 02139 

1378 N. Kingsland 
St. Louis, Mo. 63133 

North 3rd St. & New York 
Central Railroad 
Terre Haute, Ind. 47801 

Box 227 
Linden, N. J. 07036 

Hancock Ave. 
Belleville, N. J. 07109 

Hartsville, S. C. 29550 

P. 0. Box 866 
Mt. Holly, N. C. 28120 

9229 General Court 
Plymouth, Mich. 48170 

2400 E. Ganson St. 
Jackson, Mich. 49202 

P. 0. Box 807 
Buffalo, N. Y. 14240 
333 Wilson Ave. 

Machines So. Norwalk, Conn. 06854 

-31- 

DATE 
MAILED ' PER 

.2.-0z71_70 .9)1, 

a 7_70 >4- 

a -a 7-70 13--)1' 

Q '27-70 a"' 
7_.7a kg 

o2-a-7-7o 

0?- 770 

e2 - -7-70 21-)1"- 

01 7v )1- 
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NAME 

556. Sprayon Products, Inc. 

557. St. Clair Rubber Co. 

558, Staley Chem. Co. 

559. UBS Chemical Div. 

560. Esso Research & 
Eng. Co. 

561. American Oil Co. 

562. Standard Packaging 
Co. 

563. Standard Drywall 
Prods. 

564. Amoco Chemicals Corp. 

565. Standard Pressed Steel 

566. Stanley Chem. Div. 

567. Paisley Pro-Div. 

568. Star Chemical 

569. State Chem. Co. 

570. Sterling Lacquer 
Mfg. Co. 

571. H. B. Stuck Adhesives, 
Inc. 

572. Sullivan Co. 

573. Sun Chem. 

. DATE 
ADDRESS MAILED PER 

26300 Fargo Ave. 
Bedford Heights, Ohio 44146 4)4 

Empire Building 
107 Clifford St. 
Detroit, Mich. 48226 

320 Schuyler Ave. 
Kearny, N. J. 07032 

495 Main St. 
Cambridge, Mass. 02142 

P. O. Box 243 
Elizabeth, N. J. 07203 

P. 0. Box 401 
Texas City, Texas 77590 

Forsgate Industrial Park 
Cranbury, N. J. 07821 

Box 578 
Bristol, Pa. 19007 

130 East Randolph 
Chicago, Ill. 60601 

Jenkintown, Pa. 19046 

77 Berlin St. 
East Berlin, Conn. 06023 

1153 Bloomfield Ave. 
Clifton, N. J. 07012 

9830 Derby Lane 
Westchester, Ill. 60153 

205-207 Polk St. 
Amarillo, Texas 79107 

3150 Brannon 
St. Louis, Mo. 63139 

3327 Chartres St. 
New Orleans, La. 70117 

212 East Trigg Ave. 
Memphis, Tenn. 38102 

631 Central Ave. 
Carlstadt, N. J. 07072 

-32- 
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574. Sun Chem. Corp. 
Gen. Printing Co. 

575. Sun Oil Co. 

576. Sun Chem. Corp. 

Sunolin Chem. 

578. Sunflo Paint 

579. Super Tire Engi- 
neering Co. 

580. Supronics Corp. 

581. w. J. Sutcliffe Co. 

582. Swift & Co. 

583. Talon Adhesives 

584. Charles S. Tanner Co. 

585. Technical Tape corp. 

586. Tech. Coatings 

587. Technical Coatings 
Co., Benj. Moore Co. 

588. Technical Sealants & 
Adhesives 

589. Technological Lab, 
Inc. 

590. Tenneco Chemicals 

591. Tenneco Chemicals, Inc. 

DATE 
ADDRESS MAILED PER 

390 Central Ave. 
E. Rutherford, N.J. 07073 

1608 Walnut St. 
Philadelphia, Pa. 19103 

750 Third Ave. 
New York, N. Y. 10017 

North Claymont, Del. 19 

P. O. Box 227 
Amsterdam, N. Y. 12010 

7255 Crescent Blvd. 
Camden, N. J. 08110 

100 Doraa Ave. 
Livingston, N. J. 07039 

P. O. Box 5 
E. Rutherford, N.J. 07073 

115 West Jackson Blvd. 
Chicago, Ill. 60604 

160 Passaic Ave. 
Kearny, N. J. 

450 Furman Hall Rd. 
Greenville, S. C. 29608 

1 LeFevre Lane 
New Rochelle, N. Y. 10801 c2 7-70 

1056 Walsh St. 
Santa Clara, Calif. 95050 02-42 

- 7_7. 

c2 2'77'1 

- -1-70 

134 Lister Ave. 
Newark, N. J. 07105 

43 East water St. 
St. Paul, Minn. 55107 

P. 0. Box 395 
Ozark, Mo. 65721 

9001 Randolph 
Houston, Texas 77017 

P. O. Box 51 
Reading, pa. 19603 

-33- 
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NAME 

592. Texas Rubber & 
Specialty Corp. 

593. Tex F Tessier 

594. Thieile Engdahl, Inc. 

595. Thiem prod. 

596. Thiokol Chem. Corp. 

597. Tip Top Prods. Co. 

598. Titanine, Inc. 

599. Tri-Wall Containers, 
Inc. 

600. Et Trotters Co. 

601. Tru-Rite, Inc. 

602. Tull Chemical Co. 

603. Wagner Electric 

604. umc corp. 
Hermetitie Div. 

6o5. u. S. Gypsum co. 

606. Palmer products, Inc. 

607. Ultra Chem., Inc. 

6o8. Unimar, Inc. 

609. Union Camp Paper Corp. 

ADDRESS 

930 Adele St. 
Houston, Texas 77016 

P. O. Box 656 
Petaluma, Calif. 94952 

1100 Fairchild 
Winston-Salem, N.C. 27105 

9800 W. Rogers St. 
Milwaukee, Wisc. 53227 

DATE 
MAILED - PER 

k.),4 

°2- 7. 

A)' 

.2-.Z170 
"zs1-70 4 )1 

a-....?770 4)4 

,2-.,z7,712 h )4 

. 11803 t ).4 

780 North Clinton Ave. 
Trenton, N. J. 08607 

1508 Burt St. 
Omaha, Neb. 68102 

Morris & Elmwood Ave. 
Union, N. J. 07083 

One Dupont St. 
Plainview, L.I., N.Y 

939 port Washington 
Port Washington, L.I., N.Y. 

11050 .2 

43 Hall St. 
Brooklyn, N. Y. 11205 4.>4 
P. O. Box 246 
Oxford, Ala. 36201 

6400 Plymouth 
St. Louis, Mo. 63133 

245 Patterson Plank Rd. 
Carlstadt, N. J. 07072 

;&-..1-770 0)4 

c2. 770 4- 

--- 770 4.V 

101 S. Wacker Drive 
Chicago, Ill. 60606 

- -70 4 )11 

r2 

P. O. Box 33 
Worcester, Pa. 19490 

1400 N. Walnut St. 
Wilmington, Del. 19809 

3539 Pinemont 
Houston, Texas 77040 

793 N. Lathrop Ave. 
Savannah, Ga. 31401 ZOL 

-34- 
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610. UPACO Adhesives, Inc. 

611. Union Carbide Corp. 

612. Uniroyal 

613. united Resins Prods., 
Inc. 

614. U. S. Steel 

615. United Electric 
Controls Co. 

616. United Lacquer Mfg. 
Corp. 

617. Universal Oil Prod. 
Co. 

616. U. S. Government 
Office In Charge 

619. U. S. Government 
Printing Office 

620. U. S. Government 
Dir. procurement & 

Prod. 

621. U. S. Catheter & 
Inatr. Corp. 

622. U. S. Paint Lacquer 
& Chemical Co. 

623. U. S. Tar products 

624. Vacuum Finishing 

625. Varcraft Paint Co. 

626. Vernon Specialties, 
Inc. 

ADDRESS 
DATE 

. 

MAILED PER 
1605 Hyde Park Ave. 
Hyde Park, Mass. 02136 

270 Park Ave. 
New York, N. Y. 10017 

312 N. Hill St. 
Mishawaka, Ind. 46544 

100 Sutton St. 
Brooklyn, N. Y. 11222 

Homestead Steel Works 
Homestead, Pa. 15120 

.1-A7_70 
/ 

0-)k 

491- 

2 _70 4)4_ 

a-.27_70 .d. 

.2 -d1_70 /01 
85 School St. 
Watertown, Mass. 02172 

1001 W. Elizabeth Ave. 
Linden, N. J. 07036 

State Highway Route 17 
E. Rutherford, N.J. 07073 

Naval Ordnance Laboratory 
8050 George Ave. 
Silver Springs, Md. 20910 .Z -a 770 ,6)1 
Purchasing Div. 
Washington, D. C. 20402 -02 7.70 .8 

Bldg. 4455 
Edgewood Arsenal, Md. 21010 2 - ..2 --7c /(,)4 

P. 0.-Box 30 
Glens Falls, N. Y. 12801 2 -0)-7_70 b)/ 

06)4 

Lloyd Road 

u 
Ma tawan, N. J. 07747 .) -01 7 7 
15615 W: High St. 
Middlefield, Ohio 44062 a - a 7 -70 

7_7o ,8 

42 River St. 
1 North Tarrytown, N.Y. 10591 ..2 -.17-7fl ) 

2115 Singleton 
St. Louis, Mo. 63103 

Keim & Cross Sts. 
Pottstown, Pa. 19464 

-35- 
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- DATE 
NAME ADDRESS MAILED PER 

627. Viking Cooling Co. 

628. Vimasco Corp. 

629. Virginia Paint Mfg. 

630. Vulcan Materials Co. 

631. W & M Mfg., Inc. 

632. Wallace & Tiernan, Inc. 

633. Wallace Company 

634. Warwick Chem. Co. 

635. Warwick Rubber Molding 
Corp. 

636. Welborn Paint Mfg. Co. 

15-20 129th St. 
College point, N. Y. 11356 -2.-7-70 >4 

P. 0. Box 465 
Nitro, W. Va. 25143 

623 West 24th St. 
Norfolk, Va. 23517 

P. 0. Box 545 
Wichita, Kansas 67201 7 - -is 

Geneva, Ind. 4674o 7 70 /54 
Harchem Div., Box 178 
Newark, N. J. 07101 - 7_ 70 4)1- 
P. 0. Box 1048 
Gonzales, La. 70737 Ho 
Sun Chem prods. Div. 
Wood River Jot., R.I. 02894-..21_ 

7 
k)4 

Forester Ave. 
Warwick, N. Y. 10990 

215 Roosmore Rd., SW 
Albuquerque, N. M. 87102 

637. West Chester Chem. Co. Box 39 
West Chester, Pa. 19380 

638. West Virginia Pulp & 3400 E. Biddle 
Baltimore, Md. 21213 paper 

'639. Westinghouse Elec. co. 

640. Wetherill Chem. 

641. White Rodgers Co. 

642. Wilhold Glues, Inc. 

643. Willow orario, Inc. 

644. Wisconsin Elec. Coop. 

Industrial Plastics Div. 
Manor, Pa. 15665 

820 Sherman Ave. 
Pensauken, N. J. 08110 

9797 Reavis Road 
St. Louis, Mo. 63123 

2943 W. Carroll 
Chicago, Ill. 60612 

4.)4. 

°y-7© 4)1- 

-0?..7-70 k)1- 

a 27.7() )9- 

-,2 1_ 7, 

.2 -04/-70 

Z1-70 
0Ó-)t 

2201 S. Wantagh Ave. 
Wantagh, L.I., N.Y. 11793 4,2-02 -)_70 

1810 St. Part St. 
P. 0. Box 686 
Madison, Wisc. 53701 

-36- 
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Mrs ADDRESS 

645. Wisc. Rubber Prods., 
Inc. 

646. Woburn Chem. Corp. 

647, Wolverine Fabri- 
cating & Mfg. co. 

648. Wooster Finishes 

649. Walter Wurdack p Inc. ne 

65o. Wyandotte Chemicals 
Corp. 

651. Xandadu Corporation 

652. Yates Mfg. 

653. Yoder Mfg. 

654. Zenith Prods. Co. 

655. Outside Carpets, Inc. 

656. Baybestos Manhattan, 
Inc. 

657. Fiberfill Div. 
Dart Industries, Inc. 

658. Cosden Chem. Coatings 

659. Chrysler Corporation 
Chemical Division 

P. 0. Box 454 
Union Grove, Wisc. 53182 

1200 Harrison Ave. 
Harrison, N. J. 07029 

Princess St. & MoRR 
Inkster, Mich. 48141 

Wooster, Ohio 44691 

4977 Fyler Ave. 
St. Louis, Mo. 63139 

Wyandotte, Mich. 48192 

P. O. Box 537 
Saddle River, N. J. 07458 

1615 W. 15th St. 
Chicago, Ill. 60608 

1823 E. 17th St. 
Little Rock, Ark. 72202 

9420 W. Byron St. 
Schiller Park, Ill. 60176 

P. O. Box 692 
Rome, Ga. 30161 

P. O. Box 1021 
Bridgeport, Conn. 06602 

1701 N. Heidelbach 
Evansville, Ind. 47717 

P. O. Box 230 
Norristown, Pa. 19405 

5437 W. Jefferson 
Trenton, Mich. 48183 

66o. North Central Chem. P. O. Box 3091 Eastside 
Madison, Wisc. 53704 

661. Nelson Oil Co. P. O. Box 795 
Lenoir, N. C. 28645 

-37- 
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CONFIDENTIAL
MINUTES OF AROCLOR "AD HOC" COMMITTEE 

First Meeting

Date: September 5> 1969

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

Objectives: (Agreed to by the Committee) _

Submit recommendations Tor action which will:

1. Permit continued sales and profits, of Aroclors and
Terphenyls. '

2. Permit continued development of uses and sales.

3. Protect image^ of Organic Division and of the Cor
poration.

Ba_ckground Discussion of Problem:

1. Agreed that we should concentrate on Aroclor 1254 and
1260. Aroclor 1242 has not yet been incriminated for 
these possible reasons: ’

a. Nature of uses of 1242 minimizes environmental 
contamination.

- ’ b. .It may degrade biologically.

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

2. - PCB has been found in:

a. Pish, oysters, shrimp, birds.

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

3. PCB has been tied to DDT in effects on disappearance of 
wild birds which have fish diets. Ratio of PCB to ddt 
has been about 4o-50:1 generally. Dr. Reisboro reported 
almost 1:1 ratio. PCB may be contributing to or exag
gerating the effects of other chlorinated aromatics.

MQNS 030483
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4. Sample acceptance from the numerous rcaearchers was 
discussed. This has been done on a limited basis.
Our corroboration of testing of their samples adds
to our knowledge and demonstrates a willingness by Mon
santo to help define the problem, but it is expensive 
and also tightens any possible legal cases against us-- 
it rules out possibilities that Aroclors are not 
involved.

5. Toxicity levels: _

Aroclors have been shown to be safe for man in rea
sonable exposure concentrations. • We are testing 100 
ppm in diet of rats and dogs on a rule-of-thumb 
basis that 1/100 of toxicity level is safe and 1 
ppm is probably the upper limit in total diet.

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

One problem we are facing is to^keep the "safe level" (?)
- - - f-or shrimp^Trom being .applied tote.g. -Lake_.Mlchigan

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

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

-----hairf-to- two-thirds -of—the -samp-le—requests-have come
from state labs (who would let us know what they are 
doing) and about 1/3 have come from universities (who

- may give us the "brush-off"). Question of who should 
call on the laboratories was not resolved.

6. Escambia River Problem:

For a clearer understanding of the general problem, - 
the situation at Pensacola was reviewed. From a rela
tively negligible discharge of 1-3 gal/day into a large 
river, 1/5 mile downstream levels of 42 ppb in water 
and 476 ppm in mud were found. Although use of Aroclor 
was halted Immediately, we can expect the water contam
ination to continue for a lengthy period by leaching 
from the contaminated mud. No downstream samples have 
yet been taken to measure the decrease in contamination 
(as of 9/3/69).

HONS 030484
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7. Problem In Producing Plants: .

P. Hedges reviewed what was being done to stop gross 
losses at Anniston and at WQK. Basically, the work 
to date consists of stopping or trapping any sewering 
of free Aroclor with return tc process or land fill 
disposal of the trapped Aroclor. This will reduce 
levels in plant effluents to below solubility ranges,- 
particularly as we move to install traps (or sumps) 
back into the waste source points where flows are small 
and 83 yet undiluted by Aroclor-free waste streams.
The question of exactly how far to reduce (how much 
money to spend) is not yet clear and expenditures to date 
have been comparatively small. It was agreed that, until 
the problems of gross environmental contamination by our 
customers have been alleviated, there is little object 
in going to expensive extremes in limiting discharges 
from the plants. •

One problem that has been interfering with logical 
development of our plant Aroclor waste reduction pro
grams has been delays in obtaining analytical results 
from in-plant and ex-plant sampling. It was agreed^

- -that additional -help was-necessary in Dr.-Tucker's
lab but no specific actions were proposed. In addition 
to in-plant work, the plants are sampling the receiving 
streams.

Air pollution reduction has not been consldered-tey the 
plants to date except as Incidental prevention of pro
duct contamination during tank car and drum loading

- —upurafTuns■— fcung~range (l-2~year) "improvements at
Anniston are planned to reduce product contamination 
(and air emissions) in car loading operations. It was

- agreed that a comprehensive air-sampling and testing " 
program would be very expensive and is probably not 
justified at this stage of the problem.

8. Environmental Contamination by Customers: _

Our in-plant problems are very small vs. problems of 
dealing with environmental contamination by customers.
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.

Because the rate of natural (blo-degradation) Is very 
low, other degradation must destroy PCB equal to the 
Fate of environmental exposure in order to avoid build-up 
of contamination. .

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

HONS 030485
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Action Planned:

-k-

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

P. B. Hodges 
Secretary

:Ju

HONS 030486
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EXHIBIT L 
(MONS 100123-100124) 

 
to  
 

PLAINTIFFS’ ORIGINAL COMPLAINT  
 
 
 
 

TOWN OF WESTPORT and WESTPORT COMMUNITY SCHOOLS, 

Plaintiffs 

 

v. 

 

MONSANTO COMPANY, SOLUTIA INC. and  

PHARMACIA CORPORATION, Defendants 

 

Filed in the United States District Court,  
District of Massachusetts, on  

May 7, 2014 
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18341097v.1

UNITED STATES DISTRICT COURT
DISTRICT OF MASSACHUSETTS

TOWN OF WESTPORT, and
WESTPORT COMMUNITY SCHOOLS,

Plaintiffs,
v.

MONSANTO COMPANY, SOLUTIA INC., and
PHARMACIA CORPORATION

Defendants.

)
)
)
)
)
)
)
)

C.A. No. 14-CV-12041

MEMORANDUM OF LAW IN SUPPORT OF DEFENDANTS’
MOTION FOR SUMMARY JUDGMENT

Defendants Monsanto Company, Solutia Inc., and Pharmacia Corporation (collectively

“Pharmacia”) seek the dismissal of this action. This is a products liability action brought by the

Town of Westport and Westport Community Schools (“Westport” or “Plaintiffs”) for alleged

property damage due to the volatilization of polychlorinated biphenyls (“PCBs”) from building

materials, such as caulk, used in the construction of the Westport Middle School (“WMS”) in

1969. In its pending Daubert motions, Pharmacia challenges the admissibility of Plaintiffs’

experts’ opinions on liability, injury, and damages, any of which, if granted, mandates the entry

of summary judgment in Pharmacia’s favor.1 Even with Plaintiffs’ experts, however, Plaintiffs

have failed, as a matter of law, to establish a prima facie claim. Indeed, Plaintiffs’ own experts’

admissions mandate the entry of judgment in Pharmacia’s favor.

STATEMENT OF THE CASE

A. Factual Background

Pharmacia incorporates by reference herein its concurrently-filed Statement of Material

Facts.

1There is no dispute that, given the chemical complexity of PCBs, Plaintiffs cannot establish their claims absent
competent expert testimony. See, e.g., Town of Lexington v. Pharmacia Corp., 133 F. Supp. 3d 258, 266 (D. Mass.
2015) (rejecting product liability claims involving PCBs not supported by expert opinion).
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B. Procedural History

Westport brought this suit in May 2014 alleging property damage due to the presence of

PCBs in the WMS. Westport pled claims for breach of implied warranty for defective design

(Count I); breach of implied warranty for failure to warn (Count II); negligence (Count III);

public nuisance (Count IV); private nuisance (Count V); trespass (Count VI); and violation of the

Massachusetts Oil and Hazardous Material Release Prevention and Response Act (Count VII).

Upon Pharmacia’s motion to dismiss, the Court dismissed Plaintiffs’ counts for public nuisance

(Count IV); private nuisance (Count V); trespass (Count VI); and violation of the Massachusetts

Oil and Hazardous Material Release Prevention and Response Act (Count VII). See D.Ct. (Mar.

24, 2015) Order (Doc. 44). Plaintiffs filed an Amended Compliant with leave of Court limited to

breach of warranty and negligence in May 2016. (Doc. 119). Pharmacia now moves for

summary judgment on Westport’s remaining claims.

STANDARD FOR SUMMARY JUDGMENT

“The court shall grant summary judgment if the movant shows that there is no genuine

dispute as to any material fact and the movant is entitled to judgment as a matter of law.” Fed.

R. Civ. P. 56(a). The moving party need only show that there is an absence of evidence to

support the non-moving party’s case in order to prevail on summary judgment. Cellco

Partnership v. Town of Grafton, 366 F. Supp. 2d. 71, 82 (D. Mass. 2004). The non-moving party

“must, with respect to each issue on which she would bear the burden of proof at trial,

demonstrate that a trier of fact could reasonably resolve that issue in her favor.” Borges v.

Serrano-Isern, 605 F.3d 1, 5 (1st Cir. 2010). Where, as here, the plaintiff fails to establish a

prima facie claim or where the plaintiff’s own admissions negate an essential element of its

claim, summary judgment is warranted. See Carmona v. Toledo, 215 F.3d 124, 133 (1st Cir.

2000) (citing Celotex Corp. v. Catrett, 477 U.S. 317, 325 (1986)).
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ARGUMENT

I. WESTPORT FAILED, AS A MATTER OF LAW, TO ESTABLISH A BREACH OF WARRANTY

To establish its breach of warranty claims, Westport must prove that PCBs were

unreasonably dangerous at the time they left Pharmacia’s hands. Alves v. Mazda Motor of Am.,

Inc., 448 F. Supp. 2d 285, 300 (D. Mass. 2006) (requiring proof that “a defect or unreasonably

dangerous condition existed at the time the product left the defendant’s hands so that it was not

reasonably suitable for the ordinary uses for which goods of that kind were sold”) (quoting Lally

v. Volkswagen Aktiengesellschaft, 45 Mass. App. Ct. 317, 337 (1998)). A product may be

defective because of a defective design or inadequate warnings. Evans v. Lorillard Tobacco Co.,

465 Mass. 411, 422 (2012). Westport has failed, as a matter of law, to establish breach of

warranty for either a defective design or failure to warn.

A. Westport Failed to Establish a Breach of Warranty for Design Defect

A product is not unreasonably dangerous simply because it is capable of causing harm.

Kotler v. American Tobacco Co., 926 F.2d 1217, 1225 (1st Cir. Mass. 1990). For a design defect

claim, the adequacy of a product’s design is measured by “the gravity of the danger posed by the

challenged design, the likelihood that such danger would occur, the mechanical feasibility of a

safer alternative design, the financial cost of an improved design, and the adverse consequences

to the product and to the consumer that would result from an alternative design.” Back v. Wickes

Corp., 375 Mass. 633, 642 (1978). The safety of the product is measured at the time it leaves the

manufacturer’s hands. Kearney v. Philip Morris, Inc., 916 F. Supp. 2d 61, 64 (D. Mass. 1996).

Westport cannot establish its design defect claim because there is no alternative design for PCBs

and, alternatively, the risk of PCBs volatilizing from window caulk into the air at WMS at

concentrations capable of causing human disease was neither reasonably foreseeable nor

reasonably discoverable in 1969, when the WMS was constructed, or today.
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1. No Alternative Design Existed for PCBs

Massachusetts law does not permit categorical product liability against an entire class of

products. Evans, 465 Mass. at 431 n. 11 (“our case law does not permit a jury to impose

categorical product liability on all cigarettes”). A plaintiff cannot, therefore, maintain a claim for

product defect simply by asserting that the kind of product, or category of product, should never

have been manufactured. Id. “To establish a prima facie case of defect, the plaintiff must prove

the availability of a technologically feasible and practical alternative design that would have

reduced or prevented the plaintiff's harm.” Id. at 429. The reasonable alternative design must be

the same product as the allegedly defective product. Id. at 431 (“in a case where the allegedly

defective product is a cigarette, the reasonable alternative design must also be a cigarette.”).

Westport lacks evidence that PCBs could be redesigned. “PCBs cannot be PCBs without the

presence of PCBs themselves, along with their inherent characteristics.” Town of Lexington v.

Pharmacia Corp., 133 F. Supp. 3d 258, 270 (D. Mass. 2015). Because Westport can point to no

aspect of Pharmacia’s design of PCBs, other than the PCBs themselves, as “defective,” it cannot

establish a claim for defective design as a matter of law. See, e.g., id.

2. The Alleged Harm Was Unforeseeable in 1969

Even if Westport could establish a reasonable alternative design, it cannot establish that

the alleged harm at issue in this case was reasonably foreseeable in 1969.

The manufacturer’s duty is limited to avoiding the reasonably foreseeable risks attending

the product’s use in the setting in which it is intended to be used. Back, 375 Mass. at 640-41.

The fitness of a product is, therefore, gauged by whether the specific risk of harm at issue was

reasonably foreseeable at the time the product was sold. See Lexington, 133 F. Supp. 3d at 269.

Plaintiffs must, therefore, establish that, in 1969, it was reasonably foreseeable that PCBs, used

as a component in caulk, would volatilize from the caulk into indoor air at levels capable of
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causing human disease. See, e.g., id. (“the specific risk at issue is the presence of PCBs in caulk

and the resulting presence of PCBs in the indoor air of a building”).

Plaintiffs’ own experts admit that it was not foreseeable in 1969, or today, that PCBs at

the levels detected at the WMS were capable of causing human disease. Plaintiffs’ toxicologist,

Dr. Olson, repeatedly declined to state at his deposition that PCBs cause any human disease.

Olson Dep. at 48, 50, 61 (SOF¶35)2. Plaintiffs’ experts, in fact, concede that there were no

scientific studies in 1969, or even today, that purport to demonstrate: (1) that PCBs volatilizing

from building products such as caulk cause human disease and (2) that PCBs at levels found at

the WMS cause human disease. Olson Dep. at 54-55, 104-05, 245 (SOF¶¶28,29); Herrick Dep.

at 151 & 152 (SOF¶¶31); Matson Dep. at 122, 201, 332 (SOF¶¶28,29,30). It was not until after

2000 that the first scientific chamber test of PCB-volatilization from caulk took place. Matson

Dep. at 188 (SOF¶36). A product manufacturer cannot be found liable because it failed to

foresee a risk of harm that to this day has not been scientifically established. See Back, 375

Mass. at 640-41.

3. The Alleged Harm Was Not Reasonably Discoverable in 1969

Westport, likewise, failed to establish that the alleged harm at issue in this case was

reasonably discoverable through reasonable testing in 1969. First, there was no legal

requirement, government or industry standard, or recommendation from any source that required

long-term toxicology tests for low-level chronic PCB exposures prior to its sale in 1969. Olson

Dep. at 121-22, 143, 229-31, 234-35 (SOF¶33). Nor was there any requirement for a

manufacturer of a component part, such as Pharmacia, to test the volatilization of PCBs from

another manufacturer’s consumer end product. See Wood Report at 11-14 (SOF¶37). If,

however, Pharmacia had performed tests using PCB levels found at the WMS, Westport’s

2“SOF¶” refers to the corresponding paragraph in Defendants’ Statement of Material Facts.
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toxicologist, Dr. Olson, admits that it would not have found anything, Olson Dep. at 245

(SOF¶32), which renders any failure to test irrelevant. Mason v. General Motors Corp., 397

Mass. 183, 192 (1986) (failure to test not relevant absent showing that testing would have

provided useful information). Further, as discussed above, an alleged risk cannot be said to have

been reasonably discoverable in 1969 when it has not been scientifically established 48 years

later.

B. Westport Failed to Establish a Breach of Warranty for Failure to Warn

Plaintiffs failed, as a matter of law, to establish a failure-to-warn claim because: (1) no

duty to warn of the alleged harm at issue existed at the time of sale; (2) assuming it did have a

duty to warn, Pharmacia discharged its duty under the bulk supplier doctrine; and (3) no post-

sale duty required Pharmacia to warn the universe of end users of PCB-containing building

products.

1. The Alleged Harm Was Not Reasonably Foreseeable/Discoverable in
1969

For the reasons discussed above, Plaintiffs failed to establish that the alleged harm at

issue in this case was reasonably foreseeable or reasonably discoverable in 1969. To establish a

failure-to-warn claim, the plaintiff must establish that the product is unreasonably dangerous

because foreseeable users were not adequately warned of the foreseeable risks of harm

associated with its use. Evans, 465 Mass. at 439. Massachusetts has rejected any hindsight

analysis of the duty to warn. Vassallo v. Baxter Healthcare Corp., 428 Mass. 1, 23 (1998). The

manufacturer’s duty is limited to warning of dangers that were reasonably foreseeable at the time

of sale, or could have been discovered by way of reasonable testing prior to marketing the

product. Id. at 22-23. The failure to warn under breach of warranty is judged by the

reasonableness of the defendant’s actions under the circumstances. Hoffman v. Houghton Chem.
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Corp., 434 Mass. 624, 637 (2001). Because the alleged harm at issue in this case was not

reasonably foreseeable or discoverable in 1969, no duty to warn of the alleged risk arose as a

matter of law.

2. Pharmacia Discharged Its Duty to Warn by Relying on Its Customers

To the extent, if any, that Pharmacia had a duty to warn end users of risks associated with

PCBs in 1969, Pharmacia discharged its duty by reasonable reliance on its customers, pursuant to

the bulk supplier doctrine. Hoffman, 434 Mass at 637.

The bulk supplier doctrine applies where: (1) the product is delivered in bulk to an

intermediary vendee; (2) the supplier gave adequate and sufficient warning about the product to

the intermediary; and (3) the supplier reasonably relied on the intermediary to warn the ultimate

end users of the products. Id. The Supreme Judicial Court recognizes that, as a practical matter,

where bulk product is delivered in tank trucks, box cars, or large industrial drums to the

intermediary, who generally repackages or reformulates the product, any warning label that

could be provided would be unlikely to reach the end user. Id. at 633. In contrast, the Court

recognizes that “the intermediary vendee, particularly the large industrial company, has its own

independent obligation to provide adequate safety measures for its end users, an obligation on

which bulk suppliers should be entitled to rely.” Id.

In this case, there is no question that Pharmacia sold its PCBs in bulk, gave adequate and

sufficient warning to its customers, and had no reason to anticipate any failure on the part of its

customers to pass knowledge of the product along to the end users.

Pharmacia sold PCBs in bulk (1) to distributors, who would then resell the PCBs to

formulators, and (2) to formulators, who would resell PCB-containing products to distributors,

who might sell the products to general contractors, who resold the caulk to contractors, builders,
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and architects, and who then ultimately resold the caulk to the end user. Kaley (04/05/16) Dep.

at 54, 60-61, 72, 196-199 (SOF¶¶13,18).

It was common knowledge in the industry that plasticizers used in plastics will volatilize

from the end product. Dorman Dep. at 98-100 (SOF¶15); Matson Dep. at 318-19 (SOF¶21).

Pharmacia supplied its customers with Aroclor product bulletins and warning labels, which

contained then-known toxicological information regarding exposures to PCBs and information

on their safe handling. October 11, 1937 Warning (SOF¶23). For example, Pharmacia’s

warnings notified customers about the risk of systemic injuries such as liver damage. See

warnings cited at SOF¶24. These bulletins also included physical and chemical characteristics

for Aroclor, and environmental hazards. See warnings cited at SOF¶¶23,27; Letter from

Monsanto Company to Customer (February 27, 1970) (SOF¶26).

The caulk formulations were proprietary to the caulk manufacturers; the formulators, not

Pharmacia, made the final decisions as to which chemicals and plasticizers would be included.

Matson Dep. at 28, 58-60, 154, 156, 318-19 (SOF¶¶14,19). Because the rate at which PCBs

volatilized from caulks depended on many factors, including the selection and quantities of other

chemicals used and the end-use conditions, Matson Dep. at 188, 326-28 (SOF¶¶16,17); Matson

Report at 11 (SOF¶16); Dorman Dep. at 89-92 (SOF¶16), it would have been impossible for

Pharmacia to predict the rate of volatilization of PCBs from caulk that had been used in a

building, such as WMS, unknown and unknowable to Pharmacia. See Matson Report at 11

(SOF¶17). Consequently, in its communications with customers, Pharmacia encouraged them to

provide similar toxicological, environmental, and safe handling information to their customers’

customers. Letter from Monsanto Company to Customer (February 27, 1970) (SOF¶26).
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Westport cannot prove that the provision of additional information regarding volatility

would have influenced the manufacturer’s use or rejection of PCBs as plasticizers. Calisi v.

Abbott Labs., 2013 U.S. Dist. LEXIS 139257, *38-41 (D. Mass. Sep. 27, 2013). As Dr. Matson,

Westport’s designated state-of-the-art expert, admits, “we can’t reconstruct what was in the

minds of plasticizer purchasers back in [the] 1950s.” Matson Dep. at 310-11 (SOF¶21).

The uncontroverted evidence, therefore, establishes that Pharmacia discharged its duty to

warn by providing legally sufficient warnings to its own customers. Because Plaintiffs have

proffered no evidence that creates any genuine issue of material fact regarding Pharmacia’s

discharge of its duty to warn under the bulk supplier doctrine, Pharmacia is entitled to summary

judgment on Plaintiffs’ failure-to-warn claims.

3. No Post-Sale Duty to Warn Existed

Plaintiffs vaguely plead that, had Pharmacia provided post-sale warnings regarding the

presence of PCB-containing caulk in buildings nationwide, “Plaintiffs . . . would have taken

steps to ensure that PCB-Aroclors were treated differently to prevent potential exposure,” Am’d

Compl., ¶¶ 120-21 (Doc. 119). Plaintiffs cannot establish, however, that any post-sale duty to

warn Westport existed. Nor do Plaintiffs proffer any expert testimony establishing how any

breach of a post-sale duty to warn caused harm.

Although Massachusetts recognizes a post-sale duty to warn, it is limited to warnings

supplied to direct purchasers. Vassallo, 428 Mass. at 23. Even if a post-sale duty to warn

extended to end users, the duty to warn is limited to those who can be identified. Lewis v. Ariens

Co., 434 Mass. 643, 648 (2001) (“a seller’s inability to identify those for whom warnings would

be useful ‘may properly prevent a post-sale duty to warn from arising.’”) (citation omitted). The

Supreme Judicial Court has cautioned that “the costs of identifying and communicating with

product users years after sale are often daunting,” and “in light of the serious potential for
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overburdening sellers in this regard, the court should carefully examine the circumstances for

and against imposing a duty to provide a post-sale warning in a particular case.” Id. In Lewis,

the Supreme Judicial Court, therefore, rejected a claim that a manufacturer had a post-sale duty

to warn a remote purchaser of a retail product because “he is a ‘member of a universe too diffuse

and too large for manufacturers or sellers of original equipment to identify.’” Id.

No post-sale duty to warn Westport existed. As previously-discussed, before

Pharmacia’s product reached the end user, it traveled a complex supply chain from a bulk sale to

distributors or formulators, back to distributors or to general contractors in caulk, then to

contractors, builders, and architects, who then resold the caulk to the end user. Kaley (04/05/16)

Dep. at 54, 60-61, 72, 196-99 (SOF¶¶13,18). Westport cannot prove that it was identifiable to

Pharmacia more than 40 years after the sale of PCBs to a third-party distributor or manufacturer.

Rather, Westport is a “member of a universe too diffuse and too large” for the manufacturer of

raw materials to identify. Lewis, 434 Mass. at 648.

As for its claimed harm, Westport, further, has proffered no expert testimony regarding

the nature of the post-sale warning Pharmacia allegedly should have provided to it or the steps

Westport allegedly might have taken to “treat PCB-Aroclors differently” to prevent potential

exposure.

II. WESTPORT FAILED, AS A MATTER OF LAW, TO ESTABLISH NEGLIGENCE

Westport’s negligence claims fail for the same reasons as its breach of warranty claims

for design defect and failure to warn. Because a defendant cannot be found negligent without

having breached the implied warranty of merchantability, Evans, 465 Mass. at 444, Plaintiffs’

failure to establish a breach of warranty precludes a finding of negligence, Hayes v. Ariens Co.,
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391 Mass. 407, 410 (1984).3 For the previously discussed reasons that Plaintiffs failed, as a

matter of law, to establish a breach of warranty claim, Plaintiffs thus failed, as matter of law, to

establish a negligence claim.

III. WESTPORT FAILED, AS A MATTER OF LAW, TO ESTABLISH A COMPENSABLE INJURY

Westport has failed, as a matter of law, to establish a compensable injury as required to

prove liability under any theory. A multitude of deferred maintenance problems unrelated to

PCBs plagued the WMS that would have required over $19 million in repair costs. There may

well have been good and valid reasons that required Westport to abandon the building, but PCBs

was not one of them. PCBs did not render WMS unsafe for human occupancy. Because

Westport has failed to establish that PCBs caused a compensable injury, Westport failed, as a

matter of law, to establish a valid cause of action under any theory.

A. Westport Failed to Meet Its Burden of Establishing PCBs Rendered WMS
Unsafe for Human Occupancy

To succeed on a claim for product defect in a tort action, the plaintiff must establish that

the defect caused a compensable injury. See Alves, 448 F. Supp. 2d at 299-300 (citing Smith v.

Ariens Co., 375 Mass. 620, 624, 377 N.E.2d 954 (1978) (requiring proof that negligent design

caused injury) and Lally v. Volkswagen Aktiengesellschaft, 45 Mass. App. Ct. 317, 337 (1998)

(requiring proof that unreasonably defective condition was a legal cause of injury)).

3A negligent design claim is measured by the same factors as the breach of warranty inquiry for defective design.
Kotler, 926 F.2d at 1225; Evans v. Lorillard Tobacco Co., 465 Mass. 411, 443-44 (2012) ) (“In claims alleging
negligence in the design of a product, as with claims of a design defect in breach of the implied warranty of
merchantability, the plaintiff must show ‘an available design modification which would reduce the risk without
undue cost or interference with the performance of the product,’ and the jury must consider whether a safer
alternative design was available in deciding whether the defendant was negligent for failing to adopt that design.”)
(citations omitted). “In a design defect case premised on negligence, the existence of a safer alternative design is a
sine qua non for the imposition of liability.” Id. Likewise, a failure to warn under negligence and breach of
warranty theories are judged by the same standard: the reasonableness of the defendant’s actions in the
circumstances. Hoffman, 434 Mass. at 637; Calisi v. Abbott Labs., 2013 U.S. Dist. Lexis 139257, *46 (D. Mass.
Sept. 27, 2013) (“The Supreme Judicial Court has effectively collapsed the two standards for negligence and breach
of warranty where the plaintiff’s allegations are based upon a failure to warn . . . .”); Hoffman, 434 Mass at 637 (the
bulk supplier doctrine permits a manufacturer/supplier to discharge its duty to warn end users by reasonable reliance
on an intermediary as a defense to negligence).
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Recovery is not available where the defect that made the product unfit caused no

compensable injury to the claimant. See, e.g., Rule v. Fort Dodge Animal Health, Inc., 607 F.3d

250, 252 (1st Cir. 2010). In Rule, where the plaintiff’s dog ingested a defective drug, the

plaintiff’s failure to establish that the product defect caused harm to the dog defeated any right to

recovery in tort. In other words, “while the sale to [the plaintiff] may have been of an unfit drug,

its unfitness did not give rise to any injury to [the plaintiff] against which the warranty was

designed to guard.” Id. at 252.

The claimant in a toxic tort property damage case must, like the personal injury claimant,

establish a compensable injury. See Milward v. Rust-Oleum Corp., 820 F.3d 469, 471 (1st Cir.

2016) (involving product liability claim under Massachusetts law for occupational exposure to

benzene). Like the personal injury plaintiff, the property damage claimant bears the burden of

proving not only that exposure to a toxic substance is capable of causing adverse human health

conditions, but that the level of the toxic substance on the plaintiff’s property is capable of

causing adverse human health conditions. See, e.g., Berish v. Bornstein, 2006 Mass. Super.

Lexis 330 (May 22, 2006), aff’d, 2007 Mass. App. Unpub. Lexis 626 (Mass. App. Ct. Dec. 28,

2007) (Rule 1:28 memorandum) (rejecting property damage claim for mold due to lack of proof

of harmful levels of mold growth) (Exhibit A); Gleason v. Town of Bolton, 2002 Mass. Super.

Lexis 208 (Mass. Super. Ct. May 23, 2002) (rejecting property damage claim for well water

contamination due to lack of proof of harmful levels of contamination).

In Berish, condominium owners filed a negligence action against the developer for mold

growth and the risk of decay due to improper bathroom and attic ventilation. Despite finding

mold growth, the Court found that the mold growth was not unsafe:

[T]he Trustees claim that the lack of a proper ventilation system caused and
promoted mold growth. Although this may be true, and the evidence certainly

Case 1:14-cv-12041-DJC   Document 206   Filed 01/30/17   Page 12 of 21



-13-
18341097v.1

would reflect that there was a certain amount of mold growth, this Court finds that
the mold growth was insignificant as it related to the health and safety of the
occupants and was not the cause of any sickness by those who occupied any of
the units within the condominium.

Berish, 2006 Mass. Super. Lexis 330 at *15 (emphasis added). The Court, therefore, rejected the

negligence claim due to the lack injury to the property, explaining that “the mere possibility of

future personal injury or property damage is insufficient property damage to avoid the economic

loss doctrine and permit recovery in negligence.” Id. at *64. The Court, thus, dismissed the

plaintiffs’ negligence claims for failure to prove actual property damage. Id. at *63-*65.

In Gleason, a restaurant owner brought a negligence action alleging contamination of its

water supply with methyl tert-butyl ether (“MTBE”) due to the release of gasoline from the

town’s underground storage tanks. Gleason, 2002 Mass. Super. Lexis 208 at *2-*3. The town

conceded that MTBE was present in the plaintiff’s water, but argued that the levels were not

sufficient to establish legal injury. Id. at *8. In reaching its decision, the Court recognized that

“the question of contamination is not at issue. Rather, the issue is whether the plaintiff suffered

any damage as a result of the contamination.” Id. at *8-*9. The Court rejected the plaintiff’s

claim finding “no evidence of physical harm to the plaintiff’s property or of personal injury.”

Id. at *9 (emphasis added).

Pursuant to Berish and Gleason, proof of a compensable injury is not a question of mere

contamination, but “whether the plaintiff suffered any property damage as a result of the

contamination,” Gleason, 2002 Mass. Super. Lexis 208 at *9. Accordingly, Westport bears the

burden of proving, not only that PCBs cause human disease, but that the levels of PCBs in the

WMS do, in fact, cause human disease.

Plaintiffs offer no expert testimony that PCBs cause human disease generally or that

PCBs at the levels found at the WMS cause human disease. See Argument I-A, supra. Absent
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competent expert testimony that the alleged “unfitness” of PCBs rendered the WMS unsafe for

human occupancy, Westport cannot meet its burden of proving a compensable injury in this

action. See, e.g., Rule, 607 F.3d at 252 (rejecting property damage claim where the plaintiff’s

dog ingested an unfit product but the unfitness of the product caused the dog no injury). In other

words, Plaintiffs failed to establish injury because “the [alleged] defect that made the product

unfit caused no injury to the claimant.” Id.

B. Plaintiffs Rely on a Non-Cognizable Theory of Injury to Property

Because Plaintiffs cannot meet their burden of proving that PCBs rendered WMS unsafe

for human occupancy, Plaintiffs seek to avoid proving property damage all together.4 Instead,

Plaintiffs cobble together the untenable theory that the mere presence of PCBs at WMS “below

the level shown to cause disease” constituted “enough of a hazard” that Westport was

“reasonable in deciding” to remediate PCBs.5 Admittedly short of proof of actual harm,

Plaintiffs’ theory distills to nothing but a non-cognizable fear of injury.

1. Plaintiffs’ “Reasonableness” Theory Improperly Conflates Damage
Concepts with Proof of Injury

Plaintiffs cannot establish a compensable injury through proof of the reasonableness of

their decision to remediate. The alleged reasonableness of Plaintiffs’ decision to remediate does

not establish any element of Plaintiffs’ burden of proof.

By citing case law relating to damages, Trinity Church v. John Hancock Mut. Life Ins.

Co., 399 Mass. 43 (1987), Plaintiffs improperly seek to merge damages concepts with proof of

injury.6 “Injury” and “damages” are two distinct elements. See Goodyear v. Discala, 849 A.2d

4See, e.g,. Pls.’ Mem. Law in Response to Motion to Exclude Oslon (Doc. 184) at 7-8.
5See Pls.’ Mem. Law in Response to Motion to Exclude Herrick (Doc. 186) at 8; Pls.’ Mem. Law in Response to
Motion to Exclude Oslon (Doc. 184) at 8.
6See, e.g., Pls.’ Mem. Law in Response to Motion to Exclude Herrick (Doc. 186) at 7.
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791, 799-800 (Conn. 2004).7 In short, “injury” is the legal harm for which recovery is sought

and “damages” constitutes the measure of recovery. Turcotte v. De Witt, 333 Mass. 389, 391

(1955) (“'Damages' is the word which expresses in dollars and cents the injury sustained by a

plaintiff.”).

If a plaintiff proves a compensable injury to property, the plaintiff’s right to recover is

governed by well-settled rules governing the measure of damages. See Guaranty-First Trust Co.

v. Textron, Inc., 416 Mass. 332 (1993).8 The property damage rules have no application to proof

of injury. See, e.g., Guaranty-First Trust, 416 Mass. at 336 (addressing measure of recovery for

undisputed physical injury to property). Under the damage rules, if the injury is reasonably

curable by repairs, the expense of repairs, if less than the diminished market value, is the

measure of recovery. Guaranty-First Trust, 416 Mass. at 336. The repair itself must be

“reasonably necessary” in light of the injury to the property and the cost of the repairs must be

reasonable. Trinity Church, 399 Mass. at 49. The “reasonable necessity” of Plaintiffs’

remediation actions would be relevant to proof of damages, but not to whether Plaintiffs

sustained a compensable injury. The reasonableness of Westport’s decision to remediate is not

relevant to any element of Plaintiffs’ case.

2. Plaintiffs’ Claim Amounts to a Non-Cognizable Fear of Injury

7There can be no damages absent proof of injury:
The concept of "damages" . . . is distinct from the legal injury from which damages arise. E.g.,
Oklahoma City v. Hopcus, 1935 OK 988, 174 Okla. 186, 187-88, 50 P.2d 216 (1935) ("there is a
clear distinction between injury and damages"); North Vernon v. Voegler, 103 Ind. 314, 319, 2
N.E. 821 (1885) ("['Injury' and 'damages'] are . . . words of widely different meaning . . . . They
describe essentially different things."). "'The word "injury" denotes the illegal act; the term
"damages" means the sum recoverable as amends for the wrong. The one is the legal wrong to be
redressed, the other the scale or measure of recovery.'" Oklahoma City v. Hopcus, supra, 188; see
also American Stevedores, Inc. v. Porello, 330 U.S. 446, 450 n.6, 67 S. Ct. 847, 91 L. Ed. 1011
(1947) (term "damages" connotes "a compensation in money for a loss or damage" [internal
quotation marks omitted]). "Damages flow from an injury"; 4 Restatement (Second), Torts § 902,
comment (a), p. 453 (1979)”.

Goodyear v. Discala, 849 A.2d 791, 799-800 (Conn. 2004).
8The same rules governing the measure of recovery for property damage apply to negligence and implied breach of
warranty claims. Mailman’s Steam Carpet Cleaning Corp. v. Lizotte, 415 Mass. 865 (1993).
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In the end, absent proof that PCBs rendered WMS unsafe for human occupancy,

Westport is seeking to recover for the fear of injury not available to the personal injury

claimant. Massachusetts does not recognize a personal injury cause of action for fear of future

injury due to exposure to a toxic substance that causes no physical injury. Kempinski v. Mass.

Tpk. Auth., 2000 Mass. Super. LEXIS 66, *12 (Mass. Super. Ct. 2000). As Massachusetts does

not recognize a personal injury claim for fear of future injury due to exposure to a toxic

substance, it does not recognize a property damage claim for future injury due to exposure to a

toxic substance. Berish, 2006 Mass. Super. Lexis 330, *64 (“the mere possibility of future

personal injury or property damage is insufficient property damage to avoid the economic loss

doctrine”). If the Court were to adopt Plaintiffs’ argument, it would allow the property damage

claimant to recover where the personal injury claimant cannot. See, e.g., Milward, 820 F.3d at

471. Instead, like the dog owner who failed to prove injury to her dog from ingestion of a

defective product in Rule, Plaintiffs cannot establish a compensable injury solely from the

presence of an allegedly toxic substance on their property without proof of actual harm.

IV. WESTPORT FAILED, AS A MATTER OF LAW, TO ESTABLISH DAMAGES

A. Westport Is Not Entitled to Compensatory Damages

To recover repair costs for property damage, the plaintiff bears the burden of proving that

the repairs were “reasonably necessary in light of the damage inflicted by the defendant.”

Berish, 2006 Mass. Super. Lexis 330 at *69. The property damage rules differentiate between

the standard of mere “reasonableness,” which applies only to the actual costs of the repairs, and

the heightened standard of “reasonable necessity,” which applies to the actions undertaken to
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repair the damage. Id.9 Westport cannot establish that its claimed damages were reasonably

necessary because its experts concede that the actions it undertook at the WMS were not

necessary but voluntary.

The Toxic Substances Control Act (“TSCA”) and related regulations promulgated by the

EPA are the sole source of authority for PCB remediation. See May (09/07/16) Dep. at 115

(SOF¶50). It is undisputed that the regulations do not require building owners to test for PCBs,

May (4/25/16) Dep. at 199-200 (SOF¶51); remove PCB-containing building products, Hartman

(09/08/16) Dep. at 238 (SOF¶52); May (09/07/16) Dep. at 201, 211, 214 (SOF¶52); or notify the

EPA, conduct air testing, locate source materials, or monitor PCBs air levels, May (09/07/16)

Dep. at 175-78, 180, 200-01 (SOF¶53). While Westport’s consultants contend that they relied

on EPA guidance documents and advice to direct its PCB remediation, May (09/07/16) Dep. at

147-48 (SOF¶54), Robert May, Westport’s designated damages expert, concedes that the EPA’s

guidelines and advice are not regulations, do not have the force of law, and cannot establish

regulatory requirements for PCB remediation. May (09/07/16) Dep. at 117, 118, 147-48, 212,

215, 260-61 (SOF¶54).

The EPA has not taken any enforcement actions against a town or school system for

PCB-containing building products in its schools. Hartman (09/08/16) Dep. at 246 (SOF¶56).

The EPA itself explained that the PCBs in indoor air levels are guidance levels that “are not

meant to be interpreted or applied as a ‘bright line’ or ‘not-to-exceed’ criteria.” EPA, “PCBs in

Building Materials – Questions and Answers” (July 28, 2015) (SOF¶41). The EPA further stated

that “[i]solated or infrequent indoor air PCB measurements that exceed the exposure levels

would not signal unsafe exposure to PCBs,” but that measurements above these levels may

9The property damage rules reflect two distinct concepts: the term “reasonable” means “being in accordance with
reason, not extreme or excessive;” whereas, the definition of “necessary” is “absolutely needed, required.”
Merriam-Webster.com, 2017, https://www.merriam-webster.com (Jan. 10, 2017).

Case 1:14-cv-12041-DJC   Document 206   Filed 01/30/17   Page 17 of 21



-18-
18341097v.1

trigger the need for further investigation. Id. Westport’s hazardous materials consultant, Fuss &

O’Neill EnviroScience, LLC, had even advised Westport in May 2011 that “[s]ampling for

PCB’s in the above matrices [windows and doors] is presently not mandated by the U.S.

Environmental Protection Agency (EPA)…” Letter from Robert L. May, Jr., Vice President,

Fuss & O’Neill EnviroScience, LLC, to Jason Knutson, Principal, CGKV Architects, Inc. (May

6, 2011) (SOF¶47); Knutson Dep. at 39 (SOF¶47). Robert May, Westport’s designated damages

expert, in fact, admits that adherence to the EPA guidelines is purely voluntary. May (09/07/16)

Dep. at 118 (SOF¶54).

Any costs associated with Westport’s testing and remediation of the WMS were,

therefore, voluntary. May (09/07/16) Dep. at 117, 118 (SOF¶55). Because Westport voluntarily

incurred the expense of testing and remediation, it should not be permitted to shift its costs onto

Pharmacia under the guise of a property damage claim.

B. Westport Is Not Entitled to Punitive Damages

In its Amended Complaint, Plaintiffs continue to plead punitive damages despite the

dismissal of their statutory claims. Because punitive damages are not available as a matter of

Massachusetts common law, Flesner v. Technical Communications Corp., 410 Mass. 805, 813

(1991), Plaintiffs’ claims for punitive damages cannot stand.

V. WESTPORT’S CLAIMS ARE TIME-BARRED AS A MATTER OF LAW

Last, Westport failed, as a matter of law, to commence this action within three years of

the date that it knew, or should have known, of its injury and its cause and, therefore, its claims

are barred by the statute of limitations.

Plaintiffs were required to bring their breach of warranty and negligence claims within

three years of the accrual of the causes of action. G.L. c. 106 § 2-318. In both products liability

negligence cases and breach of warranty cases, a cause of action accrues when the plaintiff

Case 1:14-cv-12041-DJC   Document 206   Filed 01/30/17   Page 18 of 21



-19-
18341097v.1

knows or reasonably should know that it has been injured as a result of the defendant’s conduct.

Pitts v. Aerolite SPE Corp., 673 F. Supp. 1123, 1127 (D. Mass. 1987); Fidler v. Eastman Kodak

Co., 714 F.2d 192, 197 (1st Cir. 1983). The plaintiff is put on inquiry notice if it has knowledge

or notice that it has been injured and its injury resulted from the defendant’s conduct. Bowen v.

Eli Lilly & Co., Inc., 408 Mass. 204, 208 (1990). In the toxic tort context, if the plaintiff is put

on inquiry notice that it may have been injured, the statute of limitations is not tolled until the

plaintiff actually confirms through testing that its property is damaged. See, e.g., Church v. GE,

1997 U.S. Dist. LEXIS 3297, *9 (D. Mass. Mar. 20, 1997) (rejecting claim that “[plaintiffs] did

not ‘discover’ their injury and its likely cause until they were explicitly informed, following

specific testing, that their particular properties were contaminated.”).

Westport avers in its complaint that it sustained injury in May 2011 when it detected

allegedly dangerous levels of PCBs at WMS. See Am’d Compl., ¶ 77 (Doc. 119). Even with the

benefit of the discovery rule, however, the uncontroverted evidence establishes that Westport

knew, or should have known, by April 6, 2011, at the latest, that the WMS may have been

contaminated by PCBs:

 In September 2009, the EPA issued a pamphlet entitled, “Preventing Exposure to
PCBs in Caulking Material,” which informed schools that “[c]aulk containing
high levels of PCBs (polychlorinated biphenyls) has been found in many schools
and other buildings built or remodeled before 1978.” US EPA OFFICE OF

POLLUTION PREVENTION AND TOXICS, PREVENTING EXPOSURE TO PCBS IN

CAULKING MATERIAL, EPA-747-F-09-005, September 2009 (SOF¶41).

 Concurrently, the EPA issued a press release entitled, “Public Health Levels for
PCBs in Indoor School Air,” in which the EPA published its “calculated prudent
public health levels” for PCBs in indoor air. Press Release, Public Health Levels
for PCBs in Indoor School Air (September 25, 2009) (SOF¶41).

 In December 2009, the Massachusetts Department of Public Health (“DPH”)
issued a booklet entitled, “An Information Booklet Addressing PCB-Containing
Materials in the Indoor Environment of Schools and Other Public Buildings,”
intended to “provide assistance to school and public building officials and the
general public in assessing potential health concerns associated with
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polychlorinated biphenyl (PCB) compounds in building materials used in
Massachusetts and elsewhere.” DPH Information Booklet, p.2 (SOF¶42).

 The DPH advised schools, “Caulking that is intact should not be disturbed. If
caulking is deteriorating or damaged, conducting air and surface wipe testing in
close proximity to the deteriorating caulking will help to determine if indoor air
levels of PCBs are a concern as well as determining the need for more aggressive
cleaning.” DPH Information Booklet, p.5 (SOF¶42).

 On April 6, 2011, Westport met with CGKV Architects in conjunction with the
Massachusetts State Building Authority’s Green Repair Program for the WMS.
In response to Westport’s question, “What is your experience with hazardous
materials in roof & window replacement projects?,” CGKV answered, “We have
worked with Fuss & O’Neill/EnviroScience for many years on several projects
with hazardous materials. It is common to find asbestos in sealants for windows
and roofs and lead paint at windows, but we must also be sure to test for PCBs.”
CGKV, Presentation to Westport (April 6, 2011) at 37 (emphasis added)
(SOF¶45).

 CGKV explained to Westport that PCBs were likely present within building
products at WMS. Knutson Dep. at 54-56; Duarte Dep. at 153-156 (SOF¶42).

By May 4, 2011, Westport had, in fact, decided to test for PCBs. Knutson Dep. at 70, 76-77;

Pinck & Co., “Feasibility Cost Estimate”, May 4, 2011 (SOF¶46).

Westport did not commence this action until May 7, 2014 (Doc. 1) despite the fact that it

was undisputedly put on inquiry notice of its injury and its cause by April 6, 2011. Because

Westport failed to bring this action within the three-year statute of limitations, it is time-barred.

CONCLUSION

Based on the foregoing, Pharmacia respectfully requests that this Honorable Court grant

summary judgment in Pharmacia’s favor and dismiss Plaintiffs’ cause of action in its entirety

with prejudice.
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Dated: January 30, 2017 PHARMACIA LLC, SOLUTIA INC.,
AND MONSANTO COMPANY

By its attorneys,

WHITE AND WILLIAMS LLP

/s/ Richard L. Campbell
Richard L. Campbell (BBO # 663934)
Brandon L. Arber (BBO # 676425)
Diana A. Chang (BBO # 682317)
Thomas M. Goutman (pro hac vice)
White and Williams LLP
101 Arch Street, Suite 1930
Boston, MA 02110-1103
(617) 748-5200
Campbellrl@whiteandwilliams.com
Arberb@whiteandwilliams.com
Changd@whiteandwilliams.com
goutmant@whiteandwilliams.com

CERTIFICATE OF SERVICE

The undersigned hereby certifies that a copy of the foregoing was served upon all counsel
of record via the ECF system on January 30, 2017.

/s/ Richard L. Campbell
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SETTLEMENT AGREEMENT 

The undersigned parties (“Parties”) hereby jointly agree to resolve their disputes regarding 

EPA’s October 2016 RCRA Corrective Action Permit Modification for the “Rest of River” 

portion of the GE-Pittsfield/Housatonic River Site (“the 2016 Permit”), including those issues 

affirmed or remanded by the EPA Environmental Appeals Board (the “EAB”).  This Settlement 

Agreement (“Settlement Agreement”) shall be binding on and inure to the benefit of each Party 

and each Party’s successors.   

On October 27, 2000, a Consent Decree for the GE-Pittsfield/Housatonic River Site (“Site”) was 

entered by the U.S. District Court for the District of Massachusetts (the “Decree”). Appendix G 

to the Decree, as reissued, is a RCRA Corrective Action Permit between EPA and the General 

Electric Company (“GE”), governing GE’s investigation and alternative evaluation 

responsibilities with respect to the Rest of River (“the 2000 Permit”). Pursuant to the Decree and 

the 2000 Permit, EPA, in October 2016, issued the 2016 Permit, with concurrence from 

Massachusetts. Five parties challenged the 2016 Permit before the EAB, including the Berkshire 

Environmental Action Team, C. Jeffrey Cook, GE, the Housatonic Rest of River Municipal 

Committee (“Municipal Committee”), and the Housatonic River Initiative. The City of Pittsfield, 

Massachusetts Audubon Society (“Mass Audubon”), Connecticut and Massachusetts also 

participated in the EAB process. The EAB issued a decision in January 2018, denying the 

challengers’ review in part and remanding to EPA on two issues challenged by GE.   

1 
Settlement Agreement – Housatonic River, Rest of River 
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The Parties have been engaged in mediated discussions concerning the 2016 Permit, pursuant to 

a mediation agreement executed in March 2019 (“Mediation Agreement”).  The Parties entered 

into the Mediation Agreement with the objective of identifying whether there was one negotiated 

resolution of the permit dispute before the EAB that would result in a protective cleanup that is 

more comprehensive and faster, that minimizes the disputes and litigation going forward 

concerning the cleanup, and that is consistent with the overall Consent Decree for the Site. 

 

The Parties have agreed on the following measures to achieve a cleanup that is protective, faster 

and more comprehensive, while minimizing disruption to affected parties, addressing community 

impacts, and promoting economic development.  This Settlement Agreement is intended to 

address all disputes between the Parties regarding the 2016 Permit, including those raised in 

petitions to the EAB. The Parties recognize that the terms of this Settlement Agreement must be 

approved by each of the five towns making up the Municipal Committee (Great Barrington, Lee, 

Lenox, Sheffield and Stockbridge) (“the Towns”). The terms of the Settlement Agreement are 

not severable or modifiable other than with the consent of the affected Parties. 

 

Agreements in this Settlement Agreement that relate to the provisions of the 2016 Permit will be 

set forth in EPA’s proposed revision of the 2016 Permit (“the Revised Permit” or “Revision to 

the 2016 Permit”). The Revised Permit will be subject to a regulatory public comment process. 

This Settlement Agreement will become part of the public file for this matter upon execution by 

the Parties. 
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To promote the ability of this Settlement Agreement to expedite the Rest of River cleanup, the 

Parties agree not to challenge the Revised Permit unless it is inconsistent with the terms of this 

Settlement Agreement. Except as specified in Sections I, V.A.1, V.B.3, 5 and 6, and VI.D below, 

any agreements by any Party in the Settlement Agreement are contingent on the final issuance of 

a Revision to the 2016 Permit containing terms substantially similar to those in the 2016 Permit, 

revised as specified by the terms in Sections II and III below.   

SETTLEMENT TERMS 

I.  Initiation of Rest of River Response Action Activities 

In order to expedite response actions at the “Rest of River” portion of the Site, GE has agreed to 

commence and perform investigation and design work as contractual obligations effective upon 

the date on which all of the Parties including EPA have signed this Settlement Agreement.  

Specifically, GE must submit a schedule for the Rest of River Scope of Work (SOW), develop 

the SOW, and, subject to approval by EPA, implement the investigation and design components 

of the SOW and subsequent Work Plans to accelerate the commencement of the Rest of River 

cleanup.  The obligation to perform this investigation and design work shall continue unless and 

until EPA issues a Revised Permit that does not contain terms substantially similar to those in the 

2016 Permit, revised as specified by the terms in Sections II and III below.   

II. Cleanup Enhancements 

As part of this Settlement Agreement, GE agrees to enhance the cleanup in the following ways, 

to be required in the forthcoming Revised Permit. 

A. GE shall implement all requirements of the 2016 Permit that are not explicitly modified 

in this Settlement Agreement, and all modifications of the 2016 Permit specified in 

Sections II and III of this Settlement Agreement.   
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B. For Reach 5A Floodplains in Pittsfield, GE shall remove soil from twenty-two (22) 

floodplain properties specified in Attachment A to meet the residential Performance 

Standards in the 2016 Permit.  To the extent the Town of Lenox determines that any of 

the owners of the six properties identified in Attachment B consent to such removal, GE 

shall remove additional floodplain soil from any such properties to achieve the residential 

Performance Standards in the 2016 Permit.  Allocation of costs for such additional work 

in Lenox is governed by Section V.A.4 of this Settlement Agreement.   

C. For Reach 5A and 5B banks that do not otherwise require remediation pursuant to the 

2016 Permit, GE shall evaluate the PCB data, erosion potential, the adjacent floodplain 

removal (if any), constructability issues, and the potential impact to PCB downstream 

transport should such banks erode and, based on these factors, consider supplemental 

bank removal.   

D. For Reach 5C, GE shall excavate sediment to achieve an average PCB concentration of 1 

mg/kg or less followed by the placement of six inches of suitable backfill across the 

Reach. This will eliminate approximately 57 acres of capping otherwise required by the 

2016 Permit. 

E. GE shall remove the sediments behind the Columbia Mill Dam in Reach 7 to achieve an 

average PCB level of 1 mg/kg or less, followed by the placement of a minimum of six 

inches of suitable backfill and additional material as necessary to maintain channel 

stability, and GE shall remove the Columbia Mill Dam, upon access being obtained to the 

property. The 2016 Permit will be revised to eliminate the option for any capping behind 

the dam. This will eliminate up to 10 acres of capping otherwise required by the 2016 

Permit. 
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F. GE shall remove the sediments behind the former Eagle Mill Dam in Reach 7 to achieve 

an average PCB level of 1 mg/kg or less, followed by the placement of a minimum of six 

inches of suitable backfill and additional material as necessary to maintain channel 

stability, and GE shall remove the former Eagle Mill Dam, upon access being obtained to 

the property. The 2016 Permit will be revised to eliminate the option for any capping 

behind the dam. This will eliminate up to 8 acres of capping otherwise required by the 

2016 Permit.  

G. GE shall remove sufficient sediment to allow for a maximum of 3 acres of capping in the 

Willow Mill impoundment and 6.5 acres of capping in the Glendale impoundment, thus 

eliminating up to 10.5 acres of capping otherwise required by the 2016 Permit.  

H. For Rising Pond (Reach 8), GE shall remove sufficient sediment to allow for a maximum 

of 31 acres of capping, thus eliminating up to 10 acres of capping otherwise required by 

the 2016 Permit.  

I. All Legally Permissible Future Project or Work provisions in the 2016 Permit will be 

retained, but the related Corrective Measures provision of the Revised Permit will be 

modified to require that the specified “further response actions” will be (i) in accordance 

with and pursuant to the Consent Decree; (ii) consistent with the scope of the response 

actions selected in the Revised Permit; and (iii) that Permittee’s responsibility for the 

costs of said further response actions will be limited to those costs solely related to the 

presence of PCBs. 

J. For Vernal Pools, GE shall conduct a pilot study on not more than ten (10) Vernal Pools 

(none in Core Area 1 habitat) using either traditional excavation and restoration 

techniques, or amendments such as activated carbon.  GE shall collect baseline data 
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including water and soil chemistry and a range of taxa and shall submit a plan that 

proposes criteria for success.   Following an appropriate monitoring period determined by 

EPA, GE agrees to implement the appropriate remediation, as determined by EPA, on the 

remainder of Vernal Pools as necessary to meet the Performance Standards in the 2016 

Permit. 

K. For the remediation of Reach 5C, Woods Pond and potentially in backwaters adjacent to 

Reach 5C and Woods Pond, GE shall implement, if feasible, a hydraulic dredging and/or 

hydraulic pumping approach with material from these areas pumped directly to the 

Upland Disposal Facility described below and depicted in Figure 1.  To the extent that the 

hydraulic dredging and/or hydraulic pumping approach is not feasible, GE shall transport 

material from Reach 5C and Woods Pond to the Upland Disposal Facility via trucks 

while avoiding driving on public roads to the maximum extent practical. See attached 

Figure 2 for depiction of the potential pipeline location from these remediation areas to 

the Upland Disposal Facility and of potential truck routes. Although PCBs from Reach 

5C, Woods Pond and potentially in backwaters adjacent to Reach 5C and Woods Pond at 

any concentration may be pumped or trucked to the Upland Disposal Facility (as 

described in this paragraph) for temporary processing, all material permanently disposed 

of at the Upland Disposal Facility shall meet the standard described below in Section 

III.A.   

L.  Quality of Life Plan: GE is required to submit to EPA, for review and approval, a 

Quality of Life Compliance Plan, which specifies five separate areas to be addressed 

during remediation: noise, air, odor, light; recreational activities; road use and transport -

related impacts; coordination with impacted residents/landowners; and community health 



7 
Settlement Agreement – Housatonic River, Rest of River 

and safety. EPA will solicit input on this plan from local governments, impacted 

residents/landowners, neighborhoods in the vicinity of the cleanup, and other interested 

stakeholders.  Section c of the Quality of Life Compliance Plan will include, among other 

requirements, consideration of methods to reduce residential impacts where practical, 

including remediation techniques that further restrict transport of waste material through 

residential areas.  Examples of roads that would warrant such further restrictions 

include:  Brunswick, Kenilworth, Warwick, Noblehurst, Chester, and Revilla Terrace; 

Shetland, Clydesdale, Pinto, and Palomino Drives; and Anita, Lucia, Quirco, Joseph, and 

Eric Drives.  GE agrees to work with the City, the Towns and the landowners to take 

reasonable steps to minimize the adverse impact of the work activities by, among others, 

coordinating work activities, scheduling and traffic routing. 

M. GE shall work cooperatively with the City of Pittsfield, the Towns of Great Barrington, 

Lee, Lenox and Stockbridge, and the State of Massachusetts to facilitate their 

enhancement of recreational activities, such as canoeing and other water activities, 

hiking, and bike trails in the Rest of River corridor. Such opportunities are possible on 

properties where remediation will occur and/or where temporary access roads are 

constructed.  

N. GE shall coordinate as soon as practicable with municipal officials and affected 

landowners regarding work activities, schedules and traffic routes. GE’s coordination 

with officials and landowners shall be described in the relevant work plans submitted to 

EPA. 
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O. Remediation of Mass Audubon Canoe Meadows Property:   

In addition to the sampling and remediation described in the applicable Performance Standards 

in the 2016 Permit, GE will: 

1.  Expand the Exposure Area (EA) 10 boundary to the east so that the EA 

incorporates the area with PCBs greater than 1 ppm in the top foot of soil.  This 

expansion would also allow evaluation of the trail in this area.  The expanded EA is 

shown in Figure 6. 

2.  Include an additional subarea, beyond that included in the 2016 Permit, in the 

attached Figure 6 Mass Audubon Property Revised EA 10 Remediation and 

remediate additional floodplain soils to meet the applicable floodplain soil 

Performance Standards.   

 

III. Disposal of Excavated Material in Rest of River Remedial Action 

EPA’s Revised Permit will include Performance Standards, corrective measures, and 

requirements for a Statement of Work and Work Plans, including for the disposal of excavated 

material. GE shall implement a hybrid disposal approach that includes the following;  

A. Material disposed of at the Upland Disposal Facility pursuant to characterization and 

averaging method(s) approved and/or developed by EPA (Attachment C to this 

Settlement Agreement) shall not exceed the elevation, volume, and footprint limits 

described below.  GE shall dispose of any material not placed in the Upland Disposal 

Facility in any out-of-state facility that is licensed/permitted to accept such waste and will 

accept it, including RCRA Subtitle C Landfills, so long as said facility is in compliance 

with EPA’s Off-Site Rule (40 C.F.R. 300.440).  Notwithstanding the first sentence of this 
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paragraph, a minimum of 100,000 cubic yards of PCB-contaminated sediment, riverbank 

soils, and/or floodplain soils shall be disposed of out of State. 

B. Transportation and disposal of other sediment, floodplain soils and other Waste Material 

(as defined in the Consent Decree) shall occur at a location depicted in Figure 1 and as 

described in Section III.D-G of this Settlement Agreement (“Upland Disposal Facility”). 

No material from the Rest of River Remedial Action will be disposed of at any other 

location in Berkshire County.  

C. No one shall take any materials to the Upland Disposal Facility for disposal except those 

identified for the Upland Disposal Facility as set forth in this Section III and generated in 

the Rest of River Remedial Action. No materials from previously remediated sites in the 

Upper 2-Mile Reach of the Housatonic River cleanup nor any other materials associated 

with the other response actions conducted pursuant to the Site Consent Decree will be 

disposed of at the Upland Disposal Facility.   

D. The Upland Disposal Facility shall have a maximum design capacity of 1.3 million cubic 

yards.  The landfill consolidation area shall have a maximum footprint of 20 acres and a 

maximum elevation of 1,099 feet above mean sea level. If the seasonally high 

groundwater elevation determined pursuant to Section III.E is determined to be higher 

than 950 feet above mean sea level, the maximum elevation of the landfill consolidation 

area may be increased by the number of feet that is the difference between the seasonally 

high groundwater elevation and 950 feet above mean sea level in order for the Upland 

Disposal Facility to have a maximum capacity of 1.3 million cubic yards.   

E. GE shall construct the Upland Disposal Facility landfill with a double liner and a leachate 

collection system and shall cap the Upland Disposal Facility with a low-permeability cap 
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and vegetation. The liners shall have a permeability equal or less than 1 x 10-7 cm/sec, a 

minimum thickness of 30 mils and be chemically compatible with PCBs. The bottom 

liner of the landfill will be installed a minimum of 15 feet above a conservative estimate 

of the seasonally high groundwater elevation. The seasonally high groundwater elevation 

will be projected using site-specific groundwater elevation data collected in the location 

of the Upland Disposal Facility, modified by an appropriate technical method that takes 

into account historic groundwater level fluctuations at similarly-sited off-site long-term 

monitoring wells in Massachusetts.  The estimation of a seasonally high groundwater 

elevation will be performed pursuant to a methodology reviewed and approved by the 

EPA. The estimate of seasonally high groundwater elevation shall then be used to support 

the design of the landfill relative to achieving the required minimum separation distance 

from the bottom of the liner system to the seasonally high groundwater elevation.  The 

double liner system, separated by a drainage layer, shall incorporate primary and 

secondary leachate collection systems.    

F. GE shall identify all non-community and private water supply wells currently within 500 

feet of the Upland Disposal Facility consolidation area.  Unless the well owner does not 

consent, GE shall pay the installation cost of a connection to public water.  In the event 

any new water users (e.g., new construction) move within 500 feet of the Upland 

Disposal Facility consolidation area during construction or operation and maintenance, 

GE shall pay the installation cost of a connection to public water.  

G. Pursuant to EPA-approved or developed remedial design, remedial action, and operation 

and maintenance documents, and in accordance with the Consent Decree and the Revised 

Permit, 
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1. GE shall install a groundwater monitoring network around the Upland Disposal 

Facility to monitor for PCBs and other constituents identified in the groundwater 

monitoring plan as approved or modified by EPA.  Groundwater monitoring shall 

include a sufficient number of monitoring wells to allow detection of groundwater 

impacts. 

2. GE shall perform landfill inspections, maintenance, and groundwater sampling 

activities. 

3. GE shall be responsible for the proper functioning of the Upland Disposal Facility 

landfill during landfill operations, and shall remain responsible for the proper 

operation and maintenance of the landfill thereafter.  GE shall be responsible for the 

closure of the landfill including the installation of the impermeable cap and vegetative 

cover promptly upon EPA’s determination that either of the following conditions has 

occurred: (1) the landfill is full (e.g., when the maximum footprint, elevation and/or 

volume are reached), or (2) excavation and dredging activities conducted as part of 

the Rest of River Remedial Action are complete.  GE shall be responsible for post-

closure activities and monitoring thereafter.  

4. Landfill design will include a stormwater management system to control surface 

runoff, to minimize the potential for surface erosion or stormwater contribution to 

leachate generation.  

H. GE shall include in its landfill design submissions one or more proposals (based on GE’s 

consultations with officials from the Town of Lee) describing how GE will prepare the 

Upland Disposal Facility for potential re-use once the landfill is capped if the Town of 
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Lee desires.  Any such proposals shall be described in the final remedial design/remedial 

action work plans.   

NON-PERMIT AGREEMENT(S) 

IV. Other GE/EPA Agreements 

A. GE and EPA’s National Pollutant Discharge Elimination System permit program shall 

engage in good faith discussions regarding a renewal of the NPDES Permit for the former 

Pittsfield facility based on implementation of Best Management Practices to improve 

stormwater management, potentially including slip lining of damaged piping, pressure 

washing of other piping infrastructure, and removal of accumulated sediment from catch 

basins or other structures, as appropriate. 

B. The EPA will facilitate opportunities for research and testing of innovative treatment and 

other technologies and approaches for reducing PCB toxicity and/or concentrations in 

excavated soil and/or sediment before, during, or after disposal in a landfill. These 

opportunities may include: (1) reviewing recent and new research; (2) identifying 

opportunities to apply existing and potential future research resources to PCB treatment 

technologies, through EPA and/or other Federal research programs; and (3) encouraging 

solicitations for research opportunities for research institutions and/or small businesses to 

target relevant technologies. The research may focus on soil and sediment removed (or to 

be removed) from the Housatonic River or similar sites to ensure potential applicability to 

the permit/selected remedy. GE and EPA will continue to explore current and future 

technology developments and, where appropriate, will collaborate on on-site technology 

demonstration efforts and pilot studies, and, consistent with the adaptive management 
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requirements in the Final Permit together, will consider the applicability of promising 

research at the Housatonic Rest of River site. 

V. Economic Development and Other Community Benefits 

A. GE shall pay a total of $55 million, which the Towns of Lenox, Lee, Stockbridge, Great 

Barrington and Sheffield shall distribute among themselves.  

1. GE agrees to establish an interest-bearing escrow account and to pay into that escrow 

account $55 million no later than 30 days after the Agreement is signed by the 

Parties. GE and the Towns of Lenox, Lee, Sheffield, Stockbridge, and Great 

Barrington agree to enter into a mutually acceptable escrow agreement regarding said 

escrow account, including instructions to the escrow agent, specifying the terms on 

which the $55 million deposited into said escrow account, and the interest, accrued, 

will be released. 

2. GE shall donate the Rising Pond Site (parcel 113/005.0-0000.0008.0 listed as 149 

acres) to the Town of Great Barrington or its designee to allow for conservation 

and/or development contingent on GE retaining necessary easements to conduct 

response actions at Rising Pond and to maintain the Rising Pond Dam. 

3. GE shall release the use limitations currently effective at the adjacent Hazen Paper 

Mill Site subject to appropriate releases from future liability. 

4. After Lenox determines whether any of the owners of the six properties identified in 

Attachment B seek additional floodplain soil removal to achieve the residential 

Performance Standards in the 2016 Permit pursuant to Section II.B of this Settlement 
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Agreement, Lenox and GE will share equally the cost of such additional removal for 

any such owners who request such additional removal.   

B.   

1. GE shall pay a total of $8 million to the City of Pittsfield within sixty (60) days 

of the final issuance of a Revision to the 2016 Permit containing terms substantially 

similar to those in the 2016 Permit, revised as specified by the terms in Sections II and III 

of this Settlement Agreement, with the understanding that the $8 million will be put into 

the Pittsfield Economic Development Fund.   

2.     Within sixty (60) days of the final issuance of a Revision to the 2016 Permit 

containing terms substantially similar to those in the 2016 Permit, revised as specified by 

the terms in Sections II and III of this Settlement Agreement, GE will donate, as is, the 

land and building that it owns on Woodlawn Avenue (Parcel ID I100005001) to the 

Pittsfield Economic Development Authority (“PEDA”) or another entity agreeable to the 

City, GE and PEDA.  Pittsfield reserves the right to decline the donation.  Should 

Pittsfield elect to decline the donation it shall do so within 12 months of the date of this 

Settlement Agreement. 

3.    By December 31, 2020, unless EPA has proposed a Revised Permit that is not 

substantially similar to the 2016 Permit, revised as specified by the terms in Sections II 

and III of this Settlement Agreement, GE will remove the pavement, fencing and guard 

rails on three parking lots on Tyler Street (Parcel IDs J11000701, J110003013, and 
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J110010001)(the “Parking Lots”).  To landscape the Parking Lots, GE shall plant grass, 

and shall, at a cost not to exceed $50,000, install appropriate shrubbery.   

4.   GE will also engage in good faith discussions with the City regarding the 

donation by GE of the Parking Lots to the City or another entity agreeable to the City and 

GE, which donation would occur within sixty (60) days of the later of the final issuance 

of a Revision to the 2016 Permit containing terms substantially similar to those in the 

2016 Permit, revised as specified by the terms in Sections II and III of this Settlement 

Agreement, and completion of the landscaping of the Parking Lots.   

5.   GE will also agree to semi-annual meetings between the City and GE 

regarding GE’s plans for the maintenance, potential repurposing or eventual demolition 

of the structures located at 55 Merrill Road, Parcel J100009002: Building 12 complex 

including Buildings 12, 12X, and 12Y, Building 14 Complex including Buildings 14, 

14A, 14D, 14E, 14H and any extensions, and the buildings and parcels south of East 

Street with the first semi-annual meeting to occur within 60 days of execution of the 

Settlement Agreement unless EPA proposes  a Revision to the 2016 Permit that is not 

substantially similar to the terms of the 2016 Permit, revised as specified by the terms in 

Sections II and III of the Settlement Agreement. 

6.  Aesthetic Improvements on GE Owned Property in City of Pittsfield:  Within 120 

days of the execution of the Settlement Agreement, unless EPA proposes a Revision to 

the 2016 Permit that is not substantially similar to the terms of the 2016 Permit, revised 

as specified by the terms of Sections II and III of the Settlement Agreement, GE will 

commence the specified activities in this Section V.B.6 to aesthetically improve GE 
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owned property in the City of Pittsfield and will complete said specified activities within 

12 months of the commencement of said specified actions.   

a.  GE Property South of East Street 

i. Remove barbed wire from fencing along East Street and remove former 

employee turnstile and associated infrastructure (if any) subject to 

concurrence by GE Corporate Security, to be discussed with the City. 

ii. Plant 24 White pines or equivalent subject to availability.  (This is limited 

to areas east of the Woodlawn Avenue/East Street intersection due to lack 

of unpaved areas west of Woodlawn Avenue. Additional aesthetic 

improvement will be suggested by GE which can be installed west of 

Woodlawn Avenue to improve the appearance of the property running 

parallel to East St.). 

iii. Improve aesthetics of area currently being used as a storage area by 

WMECO.    

b. GE property bounded by RR tracks/Merrill Road, New York Avenue, Tyler Street 

and PEDA property.   

i. Remove all barbed wire from fencing along Tyler Street subject to 

concurrence by GE Corporate Security, to be discussed with the City.   

ii. Remove pipe trestle extending from Building 12Y to the former 20s Complex 

(timing for removal subject to obtaining access and concurrence from CSX).  

iii. Remove guard rail north of Building 14E/14 Ext along Tyler Street subject to 

concurrence from the Pittsfield Department of Public Service. 
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iv. Remove 4 exterior vents/stacks that are on the outside wall of building 14/14-

N and face Tyler Street.   

c. Building 14 complex  

i. North side/facing Tyler Street; Paint rusted “columns” and “horizontal” 

facade near top of the building (excluding white siding) that faces Tyler 

Street. 

ii. In the high bays on the north, east and south side of 14/14E; replace 

broken windows, or fill all window panes, and/or paint with consistent 

solid material if such work can be performed safely. 

iii. Eastern side of Building 14/14E that faces south towards the SABIC 

parking lot; Remove, paint, refurbish or otherwise improve the rusted 

and/or peeling siding.   

d. Building 12, facing west (toward PEDA property): paint perimeter façade of 

southern most garage door and rusted wall. 

e. Building 12 complex 

i. Remove, paint, refurbish or otherwise improve the rusted and/or peeling 

siding that faces south toward East Street.  (Siding is currently white.)  

ii. Remove, paint, refurbish or otherwise improve the rusted and/or peeling 

siding that faces southeast toward East Street/Merrill Road and siding on 

the west, south and east side of the upper building on 12 (Y).  Portions of 

the upper building may be inaccessible and not subject to such aesthetic 

improvements due to lack of access/safety concerns.  (Siding is currently 

red.)  
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f. Additional aesthetic improvements identified by the City will be discussed by the 

City and GE at the semi-annual meetings referenced above in Section V.B.5. 

 

C.   GE shall prioritize the use of local labor for the Rest of River Remedial Action to the 

extent feasible and economical. 

D.  Upon request, GE will provide any municipality with information relevant to GE’s 

liability to that municipality for taxes on any real or personal property that is related to 

the Rest of River cleanup.  

E. Compensation and Access: 

1.  Once Mass Audubon and GE execute an Access Agreement, GE agrees to 

pay Mass Audubon $500,000 for the placement and operation, for a period not 

to exceed 2 consecutive years, of a staging area of up to 3 acres (with 

appropriate access roads). Mass Audubon agrees that the staging area can be 

used to facilitate the remediation of Canoe Meadows Wildlife Sanctuary as 

well as other floodplain soils and Housatonic River sediments in Reach 5A.  

GE and Mass Audubon agree to execute an Access Agreement to provide 

additional details of the access that is consistent with the substance of 

Appendix R to the Consent Decree.   

2.  Such Access Agreement will include provisions relating to the restoration of 

Canoe Meadows Wildlife Sanctuary man-made infrastructure affected by the 

remediation, including but not limited to the boardwalk, walking trails, and 

public parking lot.  
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3.  Such Access Agreement will include actions to be taken by GE to ensure 

continued recreational activities on walking trails and other areas of Canoe 

Meadows Wildlife Sanctuary that will not be affected by the remediation.  This 

will include the provision of an alternate public parking lot and construction 

and maintenance of alternate connecting walking trails.     

4. Such Access Agreement will not include additional monetary compensation. 

F. Restoration of Canoe Meadows Staging Area: 
 
Regarding ecological restoration of the staging area, GE agrees to comply with Section 

II.B.1.c of the 2016 Permit.  Regarding all other restoration activities, GE agrees that 

when the remediation is complete and the staging area is no longer needed, GE will 

remove the staging area materials and plant appropriate vegetation based on a pre-

construction survey of the area, replace any physical structures, trails, signs, public 

parking areas, and other improvements that are damaged or removed, and otherwise 

comply with the restoration provisions of the 2016 Permit.   

VI. Coordination and Consultation 

A. Coordination and Consultation with Stakeholders 

1.    EPA, in its 2016 Response to Comments on the Rest of River Permit, committed to 

soliciting input and working with all stakeholders as the cleanup design progresses. EPA 

reiterates that commitment in this Settlement Agreement. For example, during Remedial 

Design, EPA plans to engage with property owners, Native American tribes, local 

governments, communities and other stakeholders to ensure that their input is included in 

the design process. EPA will ensure that schedules for submissions and reviews take into 

account any necessary local government, property owner, and stakeholder reviews.  At a 
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minimum, and not necessarily limited to the following, during remedial design EPA will 

provide an opportunity for input on key submittals required by the Permit, including the 

Quality of Life Compliance Plan and the design, construction and operation of the 

Upland Disposal Facility.  

2.   If in the course of remedial design, GE determines that it will encounter stormwater 

conveyances, GE will notify the municipality in which the stormwater conveyances are 

located.  To the extent that said municipality wants to upgrade said conveyances, GE will 

coordinate with the municipality regarding said upgrade so long as it will not delay 

remedial action.   

3.  Prior to transporting any materials required for remediation or starting any work in the 

City of Pittsfield or in the towns of Great Barrington, Lee, Lenox, or Stockbridge, GE 

shall document the pre-existing condition of any municipal road to be used during 

remediation using 360 degree road imaging technology plus 3D road surface imaging 

technology.  GE shall also photographically document the condition of other visible 

infrastructure associated with such roads, including bridges culverts and other exposed 

infrastructure that is not captured by the road scanning process and provide that 

documentation for review by the affected municipality. GE and the affected 

municipalities will meet and confer in good faith, and in consultation with experts, 

regarding the need for the use of Ground Penetrating Radar (“GPR”) technology to assess 

subsurface conditions in particular areas where such GPR assessment may be warranted.  

The required Quality of Life Compliance Plan will include documentation showing how 

GE will repair any damage to the roads, other than normal wear and tear, caused by GE 

in order to allow safe public access during remediation activities.  At the completion of 
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any remediation activities affecting a specific road, GE will document the then-existing 

condition of the road and associated exposed infrastructure using the same technology as 

set forth above and provide that documentation for review by the municipality; at that 

time, GE and the affected municipalities will meet and confer in good faith, and in 

consultation with experts, regarding the need for the use of GPR technology to assess 

subsurface conditions in particular areas where such GPR assessment may be warranted.  

GE shall repair or replace any damage caused by GE; any dispute under this Agreement 

between GE and a municipality regarding GE’s responsibility for road and/or 

infrastructure repair, if the parties cannot resolve the matter through mediation, shall be 

determined by a single, neutral arbitrator with arbitration to occur in Massachusetts. The 

arbitration shall (unless the parties to the dispute agree otherwise) be administered by the 

Boston office of JAMS pursuant to the JAMS Streamlined Arbitration Rules and 

Procedures, effective July 1, 2014.   Such repair or replacement shall meet current State 

or Federal standards and must be acceptable to the municipality, provided such 

acceptance is not unreasonably withheld. This provision does not affect any of EPA’s 

authorities pursuant to the Consent Decree or the Revised Permit.  GE and the affected 

municipalities agree to share relevant information regarding the usage of the roads during 

the remediation process. 

4.  EPA will coordinate with the affected municipality and interested stakeholders on the 

Vernal Pools to be remediated pursuant to this Settlement Agreement. 

5. EPA also commits to coordinate closely with Connecticut and Massachusetts 

environmental agencies in implementing the Revised Permit.  
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B. Consultation with Public and Private Property Owners where Remediation is Required 

EPA, in consultation with Connecticut and Massachusetts environmental agencies, 

commits to working closely with the affected property owner to obtain input prior to 

finalizing design submittals and other documents specifically related to property owners 

where remediation is required. These submittals/documents shall include but are not 

necessarily limited to the following: 

• Floodplain Pre-Design Investigation Work Plans, which include: 

o Soil Sampling Plan 

o Potential Vernal Pool Certification Investigation Reports 

o Survey Report on Morphology, Habitat Characterization, and Accessibility 

• Riverbed and bank Pre-Design Investigation Work Plans 

• Pre-Design Investigation Summary Reports (summarizes investigation activities and 

sampling data, identifies additional data needs, if any) 

• Baseline Restoration Assessment and Restoration Plans 

• Cultural Resource Survey(s) 

• Conceptual Remedial Design/Remedial Action (“RD/RA”) Work Plan (Preliminary 

identification of excavation footprint and quantities, preliminary restoration activities, 

and preliminary plans and specifications.) 

• Final RD/RA Work Plan (Final excavation footprint, detailed design details, plans 

and specifications, including potential access roads, staging areas, and restoration 

activities, long-term inspection, monitoring and maintenance requirements, and a 

preliminary schedule). 
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C.  Coordination Among EPA, Mass Audubon, GE: 

EPA, Mass Audubon, and GE recognize that, as envisioned in the 2016 Permit and this 

Settlement Agreement, the proposed remediation will affect Mass Audubon’s Canoe 

Meadows property in Pittsfield.   

1. Prior to submittal of the Conceptual RD/RA Work Plan relating to actions to be 

taken by GE at Canoe Meadows Wildlife Sanctuary, GE will meet with EPA and 

Mass Audubon at a mutually agreeable time to review the Revised Permit terms 

and discuss how these relate to:  the actual areas of remediation on Canoe 

Meadows Wildlife Sanctuary; other areas on Canoe Meadows Wildlife Sanctuary 

that may be needed to facilitate the remediation; and applicable requirements of 

the Access Agreement between GE and Mass Audubon (including restoration 

requirements and actions to allow for continued recreational activities).   

2. After executing an access agreement but prior to mobilization of the remediation 

at Canoe Meadows Wildlife Sanctuary or mobilization of activities to make a 

staging area at Canoe Meadows Wildlife Sanctuary, GE will meet with Mass 

Audubon and EPA to discuss concerns.  

3. Prior to submittal of restoration plans for Canoe Meadows Wildlife Sanctuary 

(which typically are included in the Final RD/RA Work Plan), GE will meet with 

EPA and Mass Audubon at a mutually agreeable time to discuss restoration plans 

for the property. 

 

D.  Technical Assistance for Local Governments 

EPA is providing contractor support to provide technical assistance to the City of 
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Pittsfield and the Towns of Lenox, Lee, Stockbridge, Great Barrington, and Sheffield.  

The contractor is funded by EPA and can provide the following: 

• Project planning, 

• Communications/coordination with EPA, the States and other stakeholders, 

• Technical review of Permit submittals and other documents, 

• Preparing and presenting technical presentations to the local governments and the general 

public, 

• Development of Fact Sheets, 

• Development of community informational material for dissemination to the public that 

summarize technical information and technical issues in plain language,  

• Technical presentations to community, and 

• Provide support responding to questions raised by the public. 

EPA has already committed $20,000 for this effort, effective on signature by all Parties 

to this Settlement Agreement.  EPA intends, subject to the availability of funds, to further fund 

this effort during the design and implementation of the remedy.   

VII. Effect of this Agreement 

A.  This Agreement is not a modification of and shall have no impact upon, the terms and 

conditions of the Consent Decree. 

B.  Nothing in this Agreement shall be construed to create any rights in, or grant any cause of 

action to, any person not a party to this Agreement.  

C.  This Settlement Agreement may be executed in multiple counterparts.  The executed 

signature page(s) from each actual or electronic copy of a counterpart may be joined together and 

attached and will constitute one and the same Settlement Agreement.   
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Attachment A
Reach 5A Floodplain Residential Properties Subject to Enhancement

Parcel ID
I6‐1‐42
I6‐3‐13
J6‐2‐3
J4‐3‐7
J4‐3‐8
J4‐3‐9
J4‐3‐10
J4‐3‐11
J3‐1‐10
J3‐1‐9
J3‐1‐8
J3‐1‐14
J3‐1‐13
J3‐1‐12
J3‐1‐11
J3‐2‐2
J3‐2‐3
J3‐2‐4
J3‐2‐5
J3‐2‐6
K3‐1‐2
K2‐1‐10

Housatonic River ‐‐ Rest of River



Attachment �
Reach 5C Floodplain Residential Properties Subject to Potential Enhancement

Parcel ID
24‐6
24‐5
24‐4
24‐3
24‐2
24‐1

Housatonic River ‐‐ Rest of River
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Attachment C to Settlement Agreement 

Criteria/Methods Applicable to  
Disposal of Material Excavated in Rest of River Remedial Action 

1. For floodplains in each of the 90 Exposure Areas shown in Figure 5, to the extent that
remediation is required in any given Exposure Area, GE will segregate and dispose of off‐site
(out‐of‐state) soils containing high concentrations so that the remaining floodplain soil to be
disposed of in the Upland Disposal Facility averages less than 50 mg/kg PCBs. The process is
further described as follows:

• After additional data collection required by the 2016 Permit, the horizontal footprint and
vertical removal depth (the volume) of soil that needs to be removed in each Exposure
Area will be determined.

• The volume‐weighted average PCB concentration of all soil to be removed from each
Exposure Area will be calculated (using the same PCB data set used to delineate the
soil to be removed).

• If the volume‐weighted average PCB concentration in the soil to be removed exceeds 50
mg/kg in an Exposure Area, the soil with the highest PCB concentrations (e.g., “hot spots”)
in the Exposure Area will be segregated, or separated out, for out‐of‐state disposal until
the average concentration of the remainder of the soil to be removed in the Exposure
Area decreases to less than 50 mg/kg for disposal at the Upland Disposal Facility.

2. For Reach 5A banks, GE will segregate and dispose of off‐site (out‐of‐state) soils containing
high concentrations so that the remaining Reach 5A bank soil to be disposed of in the Upland
Disposal Facility has a volume‐weighted average of less than 50 mg/kg PCBs. In calculating
the volume‐weighted average concentration of PCBs in Reach 5A riverbank soils for disposal
purposes, the only soils that will be considered are soils to be removed from Reach 5A
riverbanks.

3. GE will dispose of all riverbank and sediment from Reach 5B off‐site (out‐of‐ state),
except in the following circumstances: If, pursuant to Section II.C of the agreement,
GE removes additional riverbank soil with PCB concentrations less than 50 mg/kg,
this material may be disposed of in the Upland Disposal Facility.

4. For all sediment except for Reach 5B, GE will segregate and dispose of off‐site (out‐ of‐
state) sediments containing high concentrations so that the remaining sediment to be
disposed of in the Upland Disposal Facility averages 25 mg/kg PCBs or less on a Reach or
Subreach basis as described below.

x The 25 mg/kg average applies individually to: Reach 5A, Reach 5C, Woods Pond,
Backwaters, Reach 7 Subreaches (Subreach 7B [Columbia Mill Impoundment], Subreach
7C [Eagle Mill Impoundment], Subreach 7E [Willow Mill Impoundment], Subreach 7G
[Glendale Impoundment], and Rising Pond. These Reaches/Sub‐ Reaches are depicted in
Figures 3 and 4. The segregation of sediment for Reach 5B is described in item 3 above,
which provides that all sediment removed from Reach 5B shall disposed of off‐site (out‐
of‐state).
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x As described in the 2016 Permit, each Subreach, and in some cases each Reach, has its 
own Performance Standards to be achieved through sediment removal and capping or 
backfill. Following additional data collection, the area and amount of sediment to be 
removed to meet the Performance Standard will be determined. After the horizontal 
footprint and vertical removal depth are determined, the volume‐weighted average PCB 
concentration of the sediment within that footprint will be calculated. 

x If the volume‐weighted average PCB concentration within a Reach or Subreach removal 
footprint exceeds 25 mg/kg, sediment with the highest PCB concentrations (e.g., “hot 
spots”) will be segregated for out‐of‐state disposal until the average concentration of the 
remaining sediment to be removed from the Reach or Subreach decreases to 25 mg/kg or 
less for disposal at the Upland Disposal Facility. 

x Relevant data from the RCRA Facility Investigation (RFI) and data collected pursuant 
to the 2016 Permit or Revised Permit will be used in determining average 
concentrations for comparison to the 25‐mg/kg criterion for placement in the Upland 
Disposal Facility. 

x EPA agrees to work with GE to design an appropriate transition and hybrid disposal 
averaging area in the Woods Pond Headwaters area between Reach 5C and Woods 
Pond. 

5. In addition, for all sediment in Reaches and Subreaches, including backwaters, except for 
Reach 5B, GE will segregate and dispose of off‐site (out‐of‐state) sediment that is 
represented by a 3‐dimensional polygon associated with a single vertical core that has an 
average concentration greater than or equal to 100 mg/kg PCBs, as further described 
below: 

x GE will compare the 100 mg/kg criterion to the average concentration in each 
individual vertical core. 

x Vertical core polygons will be generated by a Thiessen polygon method. Thiessen 
polygon mapping involves the use of computer software to draw perpendicular bisector 
lines between adjacent sample locations to create two‐dimensional polygon areas. The 
two‐dimensional Thiessen polygon will be extended vertically to the depth of sediment 
removal to create a three‐dimensional polygon. 

x The data used in this evaluation will be limited to, and representative of, the depth 
intervals that correspond to depth of removal associated with the location where the 
core was collected. 

x If sampling data, at a given vertical core location, consists of data from different 
depth intervals, the vertical PCB average concentration will be calculated as a depth‐
weighted average at that location. 

x Vertical sediment cores will be of sufficient depth to characterize sediment PCB 
concentrations throughout the full vertical interval required to comply with the 
Performance Standards for each Reach, Subreach and backwater under the 2016 
Permit or Revised Permit. 

x If the vertical depth‐weighted PCB average in a polygon is equal to or greater than 100 
mg/kg, then all sediment associated with the vertical core polygon will be segregated 
and disposed of off‐site (out‐of‐state). 
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x For all reaches except Subreach 5A and 5C, relevant data from the RFI and additional 
data collected by GE pursuant to the 2016 Permit or Revised Permit, as applicable, will 
be used in determining these vertical depth‐weighted core averages. 

x Additional vertical core samples will be collected by GE pursuant to the 2016 Permit or 
Revised Permit, as applicable, in Reach 6 (Woods Pond) to supplement existing data 
and to fill in data gaps. 

x For Reaches 5A and 5C, only data collected pursuant to the 2016 Permit or Revised 
Permit shall be used in this evaluation. Vertical core samples will be collected in six‐
inch increments. The sampling will consist of 3 vertical cores per transect (left, center 
and right of the channel) with transects performed at a linear spacing of 250 linear 
feet of the river channel. 

x Additional vertical sediment cores may be collected to further refine the areas where 
average sediment concentrations exceed 100 mg/kg and/or to assist in achieving the 
relevant Performance Standards in all Reaches or sub Reaches. 

x GE will submit sediment sampling plans to EPA for review and approval. These plans 
shall detail, at a minimum, the approach for collection of vertical sediment cores and 
the data analysis approach to determine compliance with the 100 mg/kg criterion. 

6. GE will not dispose of material classified as federal RCRA hazardous waste, or free liquids, 
free product, or any intact drums, capacitors or containers, into the Upland Disposal 
Facility. GE can use relevant data from the RFI and apply the 20 times rule (i.e., dividing the 
concentration in the sample by 20 and comparing the result to certain threshold values 
described in 40 C.F.R. 261) to determine if there are compounds that could potentially 
exceed the Toxicity Characteristic Leaching Procedure (TCLP) testing requirements. GE can 
also use relevant data from EPA’s 1.5‐ Mile Reach Removal Action (e.g., TCLP data and 
other RCRA Characteristic requirements including ignitability, corrosivity and reactivity). If 
existing data is not sufficient to demonstrate that material will not contain RCRA hazardous 
waste, then GE will propose additional sampling in the appropriate Work Plans. In any 
Subreach where RCRA hazardous waste may be present, GE will collect a reasonable 
number of composite samples for analysis (for example, TCLP sampling for metals). If any 
composite sample demonstrates the material is RCRA hazardous waste, then: a) the 
material can be treated until testing demonstrates that the material is non‐ hazardous, or 
b) the material can be disposed of at an off‐site facility in compliance 
with EPA’s off‐site rule (40 C.F.R. § 300.440). 

7. Any other materials to be disposed of not otherwise addressed above will be sampled prior 
to disposal and disposed of in the Upland Disposal Facility if they have less than 50 mg/kg 
PCBs. (This could apply to haul road materials, etc. that GE may need to dispose of as part 
of the overall remedy construction.) 

8. GE will dispose of the segregated high concentration sediment, soil and waste materials, 
and any free liquids, free product, or intact drums, capacitors or containers, in any facility 
that is licensed/permitted to accept such waste and will accept it, including RCRA Subtitle C 
Landfills, so long as said facility is in compliance with EPA’s off‐site rule (40 C.F.R. § 
300.440). 
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From: Cristobal Bonifaz ccrbonifaz@gmail.com
Subject: Interdicipliaray Agreement

Date: February 8, 2023 at 10:51 PM
To: Cristobal Bonifaz ccrbonifaz@icloud.com, Cristobal Bonifaz ccrbonifaz@gmail.com
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TOWN OF LEE, MASSACHUSETTS 

Town Clerk's Office 

Proceedings of the Town Elections 

May 16, 2022 

Rachael B. Annstrong, Town Clerk, declared the polls open at 7:00 am. Zero report was printed 

from the Image Cast tabulator and posted at 6:29:44am. 

Election workers on staff throughout the day were Lucy Boldyga, Estella Ortiz Bodnar, Ann 

O'Brien, Jim Eithier, Sarah Navin, Elizabeth Mead, Caroline Calkins, Ann Mack, Sheila Viale, 

Marcia Slaminsky, Mary Swift, Sandy Cozzaglio, Dennis Forshee, Peter Waryoski, Ed 

Glickman, Jane Burns, Laura Page, Jean Monachina, Teresa Navin. 

Police Officer Towne was there for 7:00AM and stayed until 4:00PM. Officer Wood took over 

from there and stayed until 9:15PM 

Polls were declared closed at 8:00 pm. Results were printed from the Image Cast machine at 

8:05:36pm. 1087 total ballots were cast on the image cast machine. 

The following are the results of the election: 

RACE CANDIDATE TOTAL 

SELECT BAILEY 576 

LANGLAIS 384 

R WRIGHT 128 

BLANK 4 

QUES 1 YES 655 

NO 390 

BLANK 47 









Records Request Reveals That BRPC Director Purposely Tried to Exclude and Mislead 

Lee’s Rest of River Committee Members 

 

Email records from BRPC Director Tom Matuszko shows a message to Attorney Matt Pawa 

stating "If you did want to discuss strategy with the Committee it might be better to do so closer 

to the May 4th date in case our Lee Committee member opponent gives those discussion 

comments to HRI’s attorney (alternatively, and having watched way too much TV, you could 

provide misleading information to throw their attorneys off track.)” 

In addition, when asked repeatedly by newly appointed Rest of River (RoR) member Josh 

Bloom, Mr. Matuszko is on record during a public meeting stating that he could not recall if any 

such conversations took place with Atty. Pawa prior to RoR meetings.  

The Town of Lee and its residents have expressed numerous concerns over the Rest of River 

Committee’s actions that have taken place over the past few months.  In particular, the Rest of 

River Committee’s vote to send counsel to the First Circuit Court to support GE’s toxic waste 

dump in the Town of Lee and Pawa’s statement at the First Circuit Court hearing where he stated 

that all 5 communities (including Lee) supported the controversial plan.  

The Town of Lee filed a dispute on the vote to pay Attorney Pawa $15,000 to support GE’s toxic 

waste dump in Lee.  However, some Rest of River towns used delay tactics (such as filing 

objections to the selected mediator) to essentially deny Lee’s request for mediation on the 

controversial vote.  

Other related issues include an open meeting law violation that was up held by the Massachusetts 

Attorney General for an inaccurate and substandard agenda posting for the vote.  Lee officials 

also have a pending record requests to BRPC to help determine if Mr. Matuszko may have 

shown intention to deceive the public on the agenda posting.  BRPC has been unresponsive to 

these requests.  

Furthermore, Mr. Matuszko refused to add public comment to meeting agendas following the 

controversial vote and subsequent open meeting law violations.  Lee member Bob Jones made a 

plea to the other committee members from Lenox, Stockbridge, Great Barrington and Sheffield 

several times to allow public comment but no other members would even second his motion.   

The Lee Select Board also reached out to the Lenox, Stockbridge, Great Barrington and Sheffield 

Select Boards to discuss the matter and all 4 boards refused to engage in a meeting.    

Chair Bob Jones stated, “It’s bad enough that Lee was sacrificed to house all of south county’s 

toxic waste and it is even worse when our neighbors won’t speak to us on the matter.  Finding 

out the committee process has been corrupted, however, is reprehensible.”   

Board Member Sean Regnier stated that, “we always tried to view BRPC as an impartial 

facilitator but this is obviously not the case.” 

Member Gordon Baily said “It is tragic that there was an attempt by the BRPC Chair to request 

the attorney to deceive others.  Lee is the town that will bear the brunt of this cleanup and will 

have the stigma of a pcb dump forever.” 
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N1onsanto 

MONSANTO 1;:ousTnlAI. CHEMICALS co. 
800 N. Lir,dbtr;h aoul ■vard 

St. Louis, Misso .. ri 63i66. 
Phone: 014) 694·1000 

SPECIAL UNDERTAKI~~G BY 
PURCH.;SERS OF POLYC?.LO~T~~?~D 3IPEE:TYLS 

Monsanto Co:npany ( "l~onsar.to") manufactures certain poly-
. chlorinated biphenyl products ("PCB' s") w'hic:'1 General 
Electric Cc::r:oanv ( "B.uyer") desires to purchase. ".V:'1ile 
Buyer desires to purchase PC3's because of.certain 
desirable flame resistant and insulator pro~ertias, 3uyer 
acknowledges that it is aware ar.d has been advised by 
Monsanto that PCB's tend to persist in the environfuent; 
that care is required in their handling, possession, use 
and ~ispositior.; that tolerance lir:1its have be~n or are 
being established for PCB's in various -food products. 

Monsanto has tr.erefo:::e adopted certain restrictive policies· 
with respect to its further procuc::tion, sale and delivery 
of PCB' s, including t'he receipt of ur.d~rtakings from its 
custorr.ers as set forth below, and Buyer is willing to agree 
to such undertaki~gs with respect ~o sales and/or deliveries 

-of PCB's by Monsanto to Buyer. 

Accordingly, Buyer hereby covenants and. ag~ees that, with 
respect to any and all PCB's sold or delivered by or on 
behalf of Monsanto to Buyer on or after the date hereof 
~nd in consideration of any such sale or delivery, Buyer 
shall defend, indera.~ify and held harr.~less Xonsanto, iti ~ 
present, past and futu~e directors, officars, ·e~ploy~s and 
agents, from and against any a~d all liabilities, claims, 
damages, penalties, actions, suits, losses, ·costs and 
expenses arising cut of or in connection with the receipt, 
purchase, possession, handling, use, sale or disposltion of 
such PCB' s by, through or under Buyer, whether alone o= in 
com!>ination with other substances; including, witho'l.t iraplie:d 
limitation, any contamination of or adverse effect on hc~ans, 
marine and wildlife, food, ani~al feed or the environment by 
reason of such PCB's • 

. . • 
. . .. . 

• 1111i1 of Monunto Comoeny 

.. 

• 

PCB-ARCH0039335 

EX P-0622 
Page 1 of 2
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.. 
A.11 existing contracts for the sale of PCB' s . by Monsanto 
to Buyer are hereby amenced tp contain the provisions set 
forth above. 

Nothing herein shall cr~ate or imply any duty or obligation 
of Monsanto to sell or deliver any ?CB's to Buyar. No co:.di:.. 

· _.-- tions, understandings or agr~em~nts purpc:::ti:1g to r..cC:ify or 
vary the terms hereof shall b~ binding unless r:.ereaft~r r..ade 
in writing specifically referring to this agre~~~nt and 
signed by the party to ba bour.d and no modification or . 
variance of the above ur.d~rtaking shall b~ effected by tee · 
ackriowledg:r:ent or acceptance of any sale docum;:it, p~rchasa 
order, ship?ing instructi on or other £0::-::1s containing terms 
or conditions at variance herewith. 

GENERAL ELECTRIC CO. 

BY: 

· 'l'I'l'LE: Vice President and 
Corporate Counsel 

DA'l'E :' January 21 ,· 1972 
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LAW OFFICES OF CRISTÓBAL BONIFAZ 

180 Maple Street 

Conway, Massachusetts 01341 

Telephone: 413-369-4263 

Electronic Mail ccrbonifaz@gmail.com 

 
November 10, 2023 
 
Mike Holston, Esq. 
Senior Vice President, General Counsel 
General Electric Company  
5 Necco Street 
Boston, Massachusetts 02210 
 

This office represents the Town of Lee, Massachusetts. 
 
The purpose of this letter and attachments is to make GE aware it has a 

claim worth millions of dollars against Monsanto for expenses incurred– and to be 
incurred by GE— for removal of PCBs from the Housatonic and Hudson Rivers. 
The statute of limitations of this claim begins to run on the day GE receives this 
letter. 

 
GE accepted responsibility, and is in the process of carrying out an EPA-

CERCLA Order issued in 2022 for dredging  the Housatonic River to remove mud 
containing PCBs from the River. GE and  EPA have not made efforts to hold third 
parties accountable for PCB contamination of the River. 

 
DDT discovered in 1939 saved millions of lives worldwide. In 1962 it was 

established that DDT damaged the egg shells of raptors a discovery that gave 
birth to hundreds of scientific studies worldwide of the impacts on the 
environment of similar halogen substituted hydrocarbons such as PCBs.  

 
Monsanto learned in the 1950s and 60s from internal studies and published 

scientific papers that PCBs were toxic to humans and the environment. (See ¶s 38 
to 43 of the Attached Draft Complaint for Declaratory Judgment supported by 
exhibits DJ-4 to DJ-14). 

 



Monsanto’s marketed  PCBs Aroclors 1254 and 1262 as plasticizers for a 
variety of applications including caulk, cement, asphalt, paint, fluorescent light 
fixtures and similar applications. Aroclors 1254 and 1262 were also sold by  
Monsanto to GE in much smaller quantities for usage in electrical transformers. 
(Id.) 

 
Monsanto’ Plasticizer’s Group sent a letter on February 27, 1970 to its 661 

plasticizers’ customers of Aroclors 1254 and 1260 stating that recent published 
articles indicate that these chemicals  have been discovered in some marine, 
aquatic and wildlife environments urging its 661 customers to take all possible 
care to prevent PCBS from becoming environmental contaminants. The letter 
included as attachments a Chemical Week article dated October 29, 1969 and a 
detailed listing of then insignificant state regulations concerning disposal of 
chemicals in water ways. (Id. ¶s 44 to 49). 

 
Monsanto’s Chemical Week attachment to its letter February 27, 1970 

relates how industrial manufacturing plants were located next to rivers to allow 
for chemicals to be dumped into rivers to flow into oceans. (DJ-4 Chemical Week 
Article attached to the February 27, 1970 letter). 

 
Monsanto’s Plasticizer Group’s letter of February 27, 1970 was a post facto 

attempt to protect itself from liability as six months later it stopped marketing 
PCBs as plasticizers. Monsanto continued sales of Aroclors 1254 and 1262 for 
usage in electrical transformers. (id. ¶s 44 to 50). 

 
Monsanto in 1968 learned through an unforeseen, unplanned , and 

negligent event—as per Monsanto’s admission—that a discharge of 1 to 3 gallons 
of Aroclors 1254 and/or 1262 into the Escambia River that Aroclors 1254 and 
1262 did not flow with the River to the ocean as expected for all other chemicals  
but instead stayed forever imbedded in the sediments of the River. This fact was 
never conveyed to any of its customers. (Id. ¶s 51 to 71). 

 
Monsanto does not have a statute of limitations defense for recovery 

actions GE choses to make against Monsanto for the costs of dredging the Hudson 
and Housatonic Rivers since GE is learning through this letter for the first time the 
critical knowledge Monsanto withheld from GE from 1968 to the present.  



Congress enacted in 1980 the Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) and began to enforce The Toxic 
Substances Control Act of 1976 forcing manufacturing plants to remove chemical 
wastes present in rivers. GE assumed responsibility for the contamination with 
PCBs of the Hudson and Housatonic Rivers ignorant of the fact that Monsanto had 
known in  1968 that PCBs dumped in the Hudson and Housatonic remained in the 
sediments of the rivers forever or until physically removed by dredging.   

 
The Town of Lee is communicating this information to GE since as a result 

of litigation GE was able to secure a ruling from the Environmental Appeals Board 
to build a 15 story PCB dump in Lee on a 20 acre base. GE saved itself the cost of 
moving dredged PCBs from the Housatonic River to an off-site location. (Id. ¶s 1-
13 and 71  -80  supported by Exhibits DJ and DJ-3). 

 
The projected PCCB dump in Lee will result in recoverable property value 

losses for Lee’s residents. (id. ¶s 8-13). The millions of dollars recoverable by GE 
from Monsanto for dredging the Hudson and Housatonic Rivers far exceed the 
cost of moving the Housatonic sediments to an off-site location as ordered by EPA 
in 2016. The Town of Lee suggests that since Lee has generated all  information 
necessary for GE to overcome a statute of limitations defense against Monsanto, 
GE in turn should reconsider its current plans to build the dump in Lee and 
instead move the dredged PCBs to an off-site location as originally ordered by 
EPA in 2016. (Id. ¶s 1 to 8 and 70 to 80).  

 
GE has a claim against Monsanto for recovery of costs incurred—and to be 

incurred in the future by GE— for dredging the Housatonic and Hudson Rivers 
under CERCLA Orders. GE’s claim is identical to the claims filed by the 
Commonwealth of Pennsylvania and the State of Oregon against Monsanto for 
removal of PCBs from water ways. These actions resulted in settlements for the 
States of 100 and 691 million respectively. (DJ-20, DJ-21, DJ-22, and DJ-23).  
 
Sincerely, 
 
 
Cristóbal Bonifaz, Esq. 
Enclosures: Hard Copy of Drafted Complaint and Microchip containing digital 

copies of the Complaint and Exhibits DJ-1 to DJ-23.  
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EPA Cleanups: GE-Pittsfield/Housatonic River Site CONTACT US

Understanding PCB Risks at the
GE-Pittsfield/Housatonic River
Site
On this page:

What are PCBs?

Fast Facts: Housatonic River PCBs

How do PCBs get into the environment?

How do PCBs get into plants and animals?

Wildlife and Human Health Effects from PCBs

Understanding the Housatonic Rest of River and Floodplain Risk Assessments

Housatonic Rest of River Human Health Risk Assessment

Housatonic Rest of River Wildlife / Ecological Risk Assessment

What are PCBs?
PCBs are a group of man-made organic chemicals consisting of carbon, hydrogen, and chlorine
atoms. PCBs were manufactured in the US from 1929 until their manufacture was banned in
1979.

For more information on PCBs, please visit EPA's PCB webpage.

Printer-friendly Fact Sheets

PCB Fact Sheet Regarding PCB Exposure Associated with the GE Pittsfield Facility and the
Housatonic River (pdf) (483 KB)

ATSDR FAQs about PCBs

Fast Facts: Housatonic River PCBs
The Housatonic River and its floodplain are heavily contaminated with PCBs originating from
the GE Facility in Pittsfield, MA.

Most of the contamination is found between the confluence of the East and West branches in
Pittsfield and Woods Pond Dam in Lenox and further into Rising Pond in Great Barrington,
MA.

Currently, more than 50% of the PCBs that enter Woods Pond go over the dam and continue
downstream, even into Connecticut. A distance of approximately 140 miles.

PCBs are present in large quantities in river sediment and floodplain soil; estimates range
from between 100,000 to nearly 600,000 pounds of PCBs.

The PCBs found at this site are persistent in the environment and resistant to
biodegradation. As a result, the rate of natural degradation of the type of PCBs in the
Housatonic River is very slow --- on the scale of hundreds of years.

Without cleanup, it would take decades if not hundreds of years, before PCB concentrations
in fish would decrease to a level that would permit unlimited consumption.

GE/Housatonic River Site Update (pdf) (700 KB) on how PCBs move through the environment,
what EPA knows about the PCBs in the Housatonic River, and their health effects.

How do PCBs get into the environment?
PCBs entered the air, water, and soil during their manufacture, use, and disposal; from spills and
leaks during their transport; and from leaks in products containing PCBs.

Once in the environment, most PCBs do not readily break down and may remain for very long
periods of time. PCBs can travel long distances in the air and via suspended solids in water and
be deposited in areas far from where they were originally released.

In water, a small amount of PCBs may be dissolved, but most stick to organic particles and
soil/sediment. That is because soil and sediment consist not just of mineral particles, but also
include organic carbon.

Each congener (PCB mixture) has a different potential for degradation. In general, “lighter” PCBs
have a higher degradation potential. The heavier PCBs, such as the ones in the Housatonic
watershed (Aroclors 1254 and 1260), are more persistent in the environment because they are
more resistant to volatilization, weathering, biodegradation and other mechanisms of
degradation.

Many different types of natural degradation have been documented in PCB-contaminated
sediment and soil; however, although some PCB congeners eventually degrade, the rate of
degradation of the type of PCBs found in the Housatonic watershed is very slow, on the scale of
hundreds of years.

How do PCBs get into plants and animals?

View a larger version of this image.
Graphic derived from GE Housatonic Ecological Risk Assessment Fact Sheet

PCBs in the environment are taken up by many animals and a few plants in a process known as
bioaccumulation.

Bioaccumulation can occur in wild populations and animals that are raised for food in both
commercial and backyard operations. The rate of bioaccumulation and the concentration of
PCBs in an organism depends on many factors, one of the most important being the amount of
fat (lipid) in body. In general, organisms with high amounts of body fat will accumulate higher
concentrations of PCBs than those with less fat. The vast majority of PCBs in any living organism
will be found in the fat cells. Other factors controlling organism-specific bioaccumulation
include life history and diet.

Studies show that while PCBs accumulate rapidly in most animals, they are slow to leave the
body. Once they have entered the body, PCBs are moved to fat reservoirs where they tend to
remain for long periods of time, typically for the life of the animal, reaching concentrations that
may be many thousands of times higher than in water, sediment, or soil, a process known as
biomagnification. PCBs have been measured at very high concentrations in biota in the
Housatonic River watershed, leading to consumption advisories for fish, frogs, turtles and
waterfowl in MA, and fish in CT.

In contrast, most plants do not bioaccumulate PCBs from contaminated soil due to the presence
of a waxy layer, or cuticle, which binds the PCBs and prevents them from being absorbed into
the plant. Some plants in the squash family appear to be able to accumulate PCBs from soil via
their roots. Studies of tomatoes grown downwind from a PCB-contaminated sediment site
demonstrated that lighter, more volatile, congeners released into the atmosphere can be taken
up by the leaves and transported into edible portions of the plant.

Generally, however, most of the PCBs remain on the surface of fruits and vegetables, often as
part of the soil deposited by wind or rainwater splash clinging to the plant.

Wildlife and Human Health Effects from
PCBs
PCBs have been demonstrated to cause a wide variety of adverse health effects, as well as
cancer. There are a number of serious non-cancer health effects in animals, including effects on
the immune system, reproductive system, nervous system, endocrine system and other organs.
Studies in humans provide supportive evidence for potential carcinogenic and non-carcinogenic
effects of PCBs. The different health effects of PCBs may be interrelated, as alterations in one
system may have significant implications for the other systems of the body. Some PCB
congeners exhibit dioxin-like effects.

Cancer
Studies definitively show that PCBs cause cancer in animals. The data strongly suggest that
PCBs are probable human carcinogens, and EPA and the International Agency for Research on
Cancer have classified them as such.

Immune Effects
Studies in animals have revealed serious effects on the immune system following exposures to
PCBs, including a significant decrease in size of the thymus gland, reductions in the response of
the immune system following a challenge with sheep red blood cells (a test of the antibody
response and protective immunity), and decreased resistance to Epstein-Barr virus and other
infections. Immune effects were also noted in humans who experienced exposure to rice oil
contaminated with PCBs, dibenzofurans and dioxins.

Reproductive Effects
Reproductive effects of PCBs have been studied in animal species. Potentially serious effects on
the re-productive system were seen following exposures to PCB mixtures. Most significantly, PCB
exposures were found to reduce the birth weight, conception rates, and live birth rates of
monkeys and other species, and PCB exposure reduced sperm counts in rats. Effects in monkeys
were long-lasting and were observed long after the dosing with PCBs occurred. Studies of
reproductive effects have also been carried out in human populations exposed to PCBs. Children
born to women who worked with PCBs in factories, and studies in fishing populations, showed
decreased birth weight and a significant decrease in gestational age with increasing exposures
to PCBs.

Neurological Effects
Effects of PCBs on nervous system development have been studied in animal species. Newborn
monkeys exposed to PCBs showed persistent and significant deficits in neurological
development, including visual recognition, short-term memory and learning. Studies in humans
have suggested effects similar to those observed in monkeys exposed to PCBs, including
learning deficits and changes in activity associated with exposures to PCBs.

Endocrine Effects
PCBs have been demonstrated to exert effects on thyroid hormone levels in animals and
humans.

Other Non-cancer Effects
A variety of other non-cancer effects of PCBs have been reported in animals and humans,
including skin and eye effects and liver toxicity. Elevations in blood pressure, serum triglyceride,
and serum cholesterol have also been reported with increasing serum levels of PCBs in humans.

Understanding the Housatonic Rest of
River Risk Assessments
EPA’s Human Health Risk Assessment (2005) for the Housatonic Rest of River and its floodplain,
quantifies risks to adults and children exposed to PCBs originating from the GE Facility in
Pittsfield, MA. For a risk, there must be an exposure; potential exposures could occur while living
or working near the river and its floodplain, or using either for recreation or agriculture.

EPA’s Ecological Risk Assessment (2004) quantifies risks from PCBs to the animals living and / or
feeding in the Housatonic Rest of River and its floodplain.

Both the Ecological and Human Health Risk Assessments at this site were conducted by teams of
experts working with EPA using state-of-the-art techniques. These assessments were based on
an extensive site-specific database derived from thousands of samples collected over several
years as well as laboratory and field studies. Both went through a public external review process
and formal public comment period. The peer review panels were composed of internationally
recognized experts in risk assessment.

NOTE: These risk assessments address what EPA considers the "Rest of River" which does not
include the upper 2-mile reach which has since broken into the Upper ½ Mile reach and the 1 ½
mile reach and the floodplains adjacent to the 1 ½ Mile reach. To see risk assessment
information for the upper section, or beginning portion of the river:

Human Health Evaluation and Ecological Risk Assessment Regarding PCB Contamination in
Two Mile Stretch of Housatonic River

Housatonic Rest of River Human Health Risks from PCBs
This assessment began with an initial screening of all environmental media (air, soil, water,
food…) to determine the most serious routes of exposure to PCBs in the river and its floodplain.
The routes of exposure were identified as:

Direct contact with contaminated soil and sediment,

Consumption of contaminated fish and waterfowl, and

Consumption of contaminated agricultural products produced in the floodplain.

The assessment evaluated each of these pathways separately and provided insight into how
these risks could be combined for individuals exposed to multiple pathways.

*Note: Risks from exposure to PCBs in river water and air were found to be below levels EPA
considers to be unacceptable.

EPA identified carcinogenic, and non-carcinogenic risks from exposure to soil along the river,
consumption of area fish and waterfowl, as well as risks from the consumption of agricultural
products grown on commercial, backyard farms or gardens. For specific information as well as
graphs summarizing the range of risks, see this Community Update regarding site risks (pdf) (1

MB).

Housatonic Rest of River Ecological Health Risks from PCBs
EPA's Ecological Risk Assessment (2004) of the Housatonic Rest of River and its floodplain
studied risk to eight different groups of animals:

Benthic Invertebrates

Amphibians

Fish

Insectivorous (insect-eating) Birds

Piscivorous (fish-eating) Birds

Piscivorous Mammals

Omnivorous / Carnivorous (plant and animals/ animal-eating) Mammals

Threatened & Endangered Species

These groups are all important components of the Housatonic River ecosystem. Concentrations
of PCBs in the environment that each group comes into contact with (generally by water,
sediment, soil, and food) were compared to data on the toxicity of PCBs for the species in
question. In addition, site-specific field surveys and toxicity studies using soil, sediment, water,
and animals collected from the site were conducted for many species by scientists from around
the country. Read the detailed findings about Ecological Risk Assessment Peer Review, or review
the Fast Facts: Ecological Risk Assessment below.

Fast Facts: Ecological Risk Assessment

For many species, PCBs in the river and / or floodplain are 10 or as much as 100 times greater
than a concentration considered to not pose a risk to that species.

Site-specific field and toxicity studies observed these and other effects:

Benthic invertebrate mortality and impaired development;

Reduced survival of larval fish, and various deformities including swim bladders that
were malformed or formed outside of the body cavity;

Frogs with abnormal egg masses, malformations, impacts to metamorphosis
(development from tadpoles to frogs), and sex changes;

Mortality in 50% of mink young within six weeks of birth from mothers that were fed a
diet containing very low concentrations of PCBs in fish harvested from the Housatonic
River. Jaw lesions were observed in the developing young that did survive, which results
in eventual loss of teeth, leading to anorexia and finally death.

While not measured directly, there is expected impairment of reproduction in osprey and
bald eagles.

Many species of aquatic life and wildlife in the Housatonic River ecosystem are at an
intermediate to high risk from their exposure to PCBs in both the river and floodplain.

Similar risks extend to species beyond those specifically evaluated.

Effects to Ecological Receptors in the Rest of River

PCBs in the environment affect ecological receptors to varying degrees and in a variety of ways;
these differences in the nature and extent of PCB effects depend in part on the specific PCB
congeners present, as well as natural differences in basic physiological processes, diet, and life
history among animal species. With the type of PCBs and concentrations measured in the
Housatonic River and its floodplain, effects are considered likely. In a number of cases,
significant adverse effects were documented in site-specific field and/or laboratory studies for
the representative animal species evaluated in the Housatonic River Ecological Risk Assessment.

The known toxic effects of PCBs on aquatic species and wildlife include mortality, compromises
in immune system function, and various adverse effects on reproduction, development, and
endocrine function, in addition to a number of equally serious effects on other body systems.
PCB exposure leads to a loss of liver function and death of liver tissue, and similar effects to the
tissues and organs of the digestive system. The nervous systems of animals are also affected,
with resultant depression of motor activity and decreased perception. Other effects include
behavioral abnormalities, impaired reproduction, and developmental toxicity. PCBs have been
demonstrated in laboratory studies to promote cancer in a number of animal species. In
sufficient doses, PCB exposure can lead to acute mortality in aquatic and wildlife species, and
chronic exposure to lower doses can also result in mortality, leading to changes in community
and ecosystem structure and function.

Benthic Invertebrates
PCBs in sufficient concentrations, which are exceeded in sediment in some areas of Housatonic
River, are acutely toxic to aquatic organisms, particularly benthic invertebrates at the base of the
aquatic food chain. These effects are commonly expressed by the absence of species of known
sensitivity to PCBs, and as alterations in the structure of the benthic community when the more-
sensitive species are replaced by more pollution-tolerant organisms. Non-lethal effects of PCBs
on benthic organisms include reduction in growth and number of offspring. All of these types of
effects were clearly demonstrated in the site-specific studies conducted using Housatonic River
sediment and well-established sediment toxicity testing organisms. In addition, benthic
community impairment also corresponded to PCB sediment concentration.

Fish
Fish from the Housatonic River that were captured and bred in captivity were shown to produce
larvae with increased incidence of a wide variety of deformities, many of which are reported in
the scientific literature to be related to PCB exposure. However, because of the large number of
eggs fish produce and high natural mortality of the young, the effects of PCBs on the local fish
populations do not appear to be significant.

Amphibians
Harmful effects can include damage to the reproductive organs of adults as well as decreased
viability of offspring and life-threatening deformities in larvae. A number of reproductive effects
such as deformed gonads (see pictures on page 5), impaired development, altered sex ratio, and
larval deformities were observed in frogs and frog larvae exposed to PCBs from the Housatonic
River floodplain vernal pools and backwaters.

Birds
PCB exposure has been demonstrated in species such as chickens and pheasants to cause
decreased egg production and fertility with relatively low PCB exposure, and mortality with
higher exposures. In contrast to the animal groups discussed above, however, some bird species
such as hawks and finches appear to be less sensitive to the harmful effects of PCBs. Site-
specific studies conducted on tree swallows, kingfishers, and robins in the Housatonic River
study area did not identify severe effects as a result of PCB exposure. However, although no field
study was conducted on wood ducks, measured exposures suggest that harm is likely for that
species from dioxin-like PCBs. In addition, very high concentrations of PCBs were present in the
migratory waterfowl sampled by EPA. Estimated exposure derived from their fish diet indicates
the high probability of risk to fish eating birds such as osprey and bald eagles.

Piscivorous Mammals
Piscivorous (fish-eating) mammals such as mink and otter receive elevated exposure to PCBs
with their diet of contaminated fish, due to bioaccumulation. In addition, certain piscivorous
mammals, particularly mink, have been shown in the scientific literature to have unusually high
sensitivity to the effects of PCBs.

In a carefully controlled dietary study conducted at the University of Michigan, the young (kits)
of female mink fed a diet containing fish collected from the Housatonic River were shown to
suffer from increased significant increased mortality and developed jaw lesions that would lead
to death in the wild due to inability to consume a normal diet.

This study was corroborated by the result of field investigations indicating the absence of
resident reproducing mink and otter, despite the highly suitable habitat present in the river and
floodplain.
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