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CRC INDUSTRIES, INC.’S PRETRIAL MEMORANDUM 

Defendant CRC Industries, Inc. (“CRC”), by and through its attorneys, respectfully 

submits this Pretrial Memorandum. 

A. NATURE OF CRC’S DEFENSE  

Plaintiffs Donna Simmons (“Plaintiff”) and Paul Simmons (“Decedent”) brought this 

action on September 1, 2015 alleging that Paul Simmons developed aplastic anemia (“AA”) due 

to his exposure to dozens of benzene-containing products manufactured and sold by 33 

defendants during his employment at various manufacturing facilities from 1969 to 2014, and 

non-occupationally from 1965 to 2013.  CRC has several defenses to Plaintiff’s claims. 
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First, the Decedent did not have benzene-induced AA.  Further, even if he did, CRC 

products did not cause or contribute to its development.  Beyond that, at least insofar as they are 

directed against CRC, Plaintiff’s causes of action for strict liability, implied warranty and 

negligence -- predicated on allegations that defendants failed to reveal the presence of benzene as 

an ingredient in their products and that their products could cause cancer -- are fatally flawed.   

A. The Decedent’s AA was Idiopathic  

The evidence is overwhelming that the Decedent’s AA was either idiopathic (i.e., without 

a known inciting cause), or was caused by medications the Decedent was taking prior to and 

contemporaneous with his diagnosis.1  Indeed of the several hundred new cases of AA reported 

in the United States every year, more than 75% of them are idiopathic.  The pathological 

characteristics of the Decedent’s AA are perfectly consistent with an idiopathic etiology—

indeed, the Decedent’s treating physicians and autopsy report uniformly indicated that his AA 

was idiopathic.  However, if the Decedent’s AA had an external cause, it is far more likely to 

have been caused by the Decedent’s use of allopurinol or colchicine, drugs that the Decedent 

used in close proximity to his diagnosis with AA and which have a far stronger causal 

relationship with AA than trace benzene exposure.   

Given Plaintiff’s effort to associate the Decedent’s AA to benzene allegedly contained in 

defendants’ products, it is critical to understand that, as the Agency for Toxic Substances and 

Disease Registry (2008) (“ATSDR”) has stated, “[b]enzene is ubiquitous in the atmosphere.  It 

has been identified in air samples of both rural and urban environments and in indoor air.  

Exposure to benzene can also result from ingestion of contaminated food or water.”  While some 

people experience occupational exposures to benzene, the ATSDR has concluded that “a far 

                                                           
1 CRC’s position in this regard is supported by the relevant medical and scientific literature and several renowned 

medical and scientific experts in the fields of hematology, pathology and toxicology, including Drs. Ethan Natelson, 

Neal Young, and David Pyatt, upon whom CRC relies within its group of expert witnesses in this matter.    
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greater number of individuals are exposed as a result of benzene released from smoking tobacco 

products, from gasoline filling stations, and from auto exhaust.”   

While chronic exposures to high doses of benzene (far and away in excess of the 

exposures from daily living cited by the ATSDR) can result in AA, Plaintiff has never claimed 

that the Decedent worked with or around the chemical benzene.  And, insofar as Plaintiff alleges 

that benzene was an ingredient in defendants’ products, including the CRC products, they are 

mistaken.  The products that are the subject of Plaintiff’s claims contained solvents, such as, in 

the case of CRC products, toluene, aliphatic petroleum distillates, acetone and methanol.  No 

agency or governmental body that reviews chemicals for carcinogenicity, including the 

Occupational Health and Safety Administration (OSHA), International Agency on Research for 

Cancer (IARC), American College of Industrial Hygienists (ACGIH), World Health 

Organization (WHO), U.S. Environmental Protection Agency (EPA), National Toxicology 

Program (NTP) or the ATSDR, has regulated or described occupational exposure to these 

solvents as being carcinogenic to humans, including with respect to the development of AA.  

Moreover, AA is only causally linked to benzene-exposures that occurred close in time to 

the diagnosis—primarily within 6 months to a year.  Virtually all of the Decedent’s exposures 

occurred more than two decades prior to his diagnosis.  In addition, when AA is benzene-

induced, removing the source of benzene exposure typically leads to recovery from AA, a 

relationship that was not observed with the Decedent.  And, quite significantly, none of the 

Decedent’s bone marrow examinations disclosed any of the morphologic features associated 

with benzene exposure.       

While dose-response is a unifying concept in medical science and a fundamental tenet in 

toxicology, Plaintiff remarkably does not have a report from an expert who attempted to quantify 

the Decedent’s cumulative dose of benzene.  And for good reason.  Had Plaintiff retained an 
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industrial hygienist who then properly calculated the Decedent’s cumulative benzene exposure 

based on his sworn testimony in this matter, that industrial hygienist would have concluded, as 

did an expert in industrial hygiene retained by defendants, that the Decedent’s cumulative 

benzene exposure from his product use in this case was less than 3 ppm-years.  No study has 

ever found that benzene can cause AA where, as here, the cumulative exposure is under 3 ppm.  

And, quite significantly, the Decedent’s exposure from CRC products is a miniscule fraction of 

that total—far less than 0.1 ppm-years by any possible calculation.  By contrast, Plaintiff’s 

experts estimate that the Decedent’s exposure to benzene from smoking is 0.5 to 0.75 ppm-

years—many times greater that his exposure from CRC products.  Plaintiff’s experts do not 

believe the Decedent’s exposure to benzene from smoking was sufficient to cause his AA; 

therefore, Plaintiff’s experts must not believe that the Decedent’s exposure to benzene from CRC 

products, which was only a fraction of the amount of his exposure from smoking, could have 

caused his AA.  Indeed, Plaintiff’s own expert conceded that in his opinion, the Decedent only 

encountered “low” levels of exposure to benzene from CRC products.    

B. CRC Would Not Bear Responsibility for The Decedent’s 

AA Even if One Were to Conclude—Against the Overwhelming Weight of the 

Evidence—That it was Benzene-Induced  

CRC has a number of defenses that are dispositive of Plaintiff’s claims even if Plaintiff is 

permitted to advance to trial2, her claims were to make it to a jury, and the jury were to find, 

against the overwhelming weight of the evidence, that the Decedent’s AA was benzene-induced.  

                                                           
2 CRC anticipates moving in limine to exclude each of Plaintiff’s causation experts on the basis of the Frye test, 

“first announced in Frye v. United States, 293 F. 1013 (D.C. Cir. 1923), and adopted in Pennsylvania in 

Commonwealth v. Topa, 369 A.2d 1277 (Pa. 1977), [which] is part of Rule 702.”  Grady v. Frito-Lay, Inc., 839 A.2d 

1038, 1043-44 (Pa. 2003). Under Frye, novel scientific evidence is admissible only “if the methodology that 

underlies the evidence has general acceptance in the relevant scientific community.” See id. at 1044 (citing 

Commonwealth v. Blasioli, 713 A.2d 1117, 1119 (Pa. 1998)). The Pennsylvania Supreme Court recently clarified 

that “novel” must be ascribed a “reasonably broad meaning,” such that scientific evidence is “novel” whenever “an 

expert witness has not applied accepted scientific methodology in a conventional fashion in reaching his or her 

conclusions.”  Betz v. Pneumo Abex LLC, 44 A.3d 27, 53 (Pa. 2012).  CRC anticipates that its motions will be 

dispositive of Plaintiff’s claims.   
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A few of those defenses are highlighted below.    

1. The Decedent Largely Did Not Personally Use CRC Products   

Plaintiff claims that the Decedent used CRC products from the 1980s to 2014.  During 

this entire period, the Decedent had supervisor and management roles.  The Decedent’s former 

coworkers have testified that in these roles, the Decedent would not have personally used CRC 

products—contrary to the Decedent’s testimony.  For these reasons (and others), if Plaintiff is 

permitted to proceed to trial and their claims advance to a jury, CRC does not believe that 

Plaintiff will succeed in convincing that jury that the Decedent personally used and was 

meaningfully exposed to CRC products.   

2. If The Decedent Used CRC Products, His Use Was 

De Minimis, Particularly as it would be Relevant to CRC    

Even if Plaintiff is permitted to advance to trial, her claims advance to a jury, and the jury 

finds, against the overwhelming weight of the evidence, that the Decedent’s AA was benzene-

induced and he personally used CRC products, his alleged use of the CRC products could not 

have caused or contributed to the AA. 

Had Plaintiff retained an expert to calculate what the Decedent’s exposure would have 

been to any trace benzene contained in ingredients to the CRC products, they would have learned 

it was many magnitudes lower than the cumulative dose of benzene to which any juror seated in 

this matter will have had over that same period of time from living and working in and around 

Philadelphia.3  And, had Plaintiff retained qualified medical and scientific experts as CRC and 

the other defendants have, they also would have learned that benzene exposure at such low levels 

simply is not associated with the development of AA.  Indeed, if the low levels of benzene 

exposure at issue in this matter were linked to AA, the number of Americans afflicted with AA 

                                                           
3 Plaintiff also would have learned that the Decedent’s short term benzene exposures were hundreds of times lower 

than current and historical occupational health standards and guidelines established to be protective of human health.   
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on an annual basis would far exceed what it is (~0.000002% of the population).  

3. Plaintiff’s Claims against CRC Lack a Necessary Factual Predicate  

As discussed, Plaintiff’s causes of action are predicated on their allegation that 

defendants failed to reveal the presence of benzene as an ingredient in their products and that 

their products could cause cancer.  CRC disputes Plaintiff’s baseless allegations that there was 

any requirement for CRC to disclose that some ingredients in the CRC products contained trace 

levels of benzene or that they could cause cancer.  CRC’s labels and material safety data sheets 

(“MSDS”) were compliant with relevant regulatory requirements and the law.   

B. CRC’S TRIAL WITNESSES 

Depending on the evidence that Plaintiff introduces in her case in chief, and any 

stipulations the parties may reach regarding certain facts and documents, CRC may call at trial 

one or more of the witnesses identified below.  Also, CRC reserves the right to call witnesses 

identified in the pretrial memoranda submitted by other parties to this action, and any other 

witnesses whom CRC deems necessary for rebuttal and impeachment. 

a. Pamela R. D. Williams, MS, ScD, CIH 

c/o Fishkin Lucks LLP 

One Riverfront Plaza, Suite 410 

Newark, NJ 07102 

 

b. David H. Garabrant, M.D. 

c/o Fishkin Lucks LLP 

One Riverfront Plaza, Suite 410 

Newark, NJ 07102 

 

c. David W. Pyatt, Ph.D. 

c/o Fishkin Lucks LLP 

One Riverfront Plaza, Suite 410 

Newark, NJ 07102 

 

d. Ethan Natelson, M.D., F.A.C.P.  

c/o Fishkin Lucks LLP 

One Riverfront Plaza, Suite 410 
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e. Neal S. Young, M.D.  

c/o Fishkin Lucks LLP 

One Riverfront Plaza, Suite 410 

Newark, NJ 07102 

 

f. Donna Simmons 

c/o Andrew DuPont, Esq.  

Locks Law Firm  

601 Walnut St., Suite 720 East 

Philadelphia, PA 19106  

 

g. George J. Martino, Jr. 

322 West 10th Street 

Jim Thorpe, PA 18229 

 

h. Leon P. Calviero 

58 Chris Court 

Bangor, PA 18013 

 

i. James M. Romanchik 

77 North Avenue 

Jim Thorpe, PA 18229 

 

j. Frank R. Zito 

512 Falcone Avenue 

Bangor, PA 18013 

 

k. Susan Donovan  

c/o Fishkin Lucks LLP 

 

l. Adam Selisker  

c/o Fishkin Lucks LLP 

 

m. Michelle Rudnick  

c/o Fishkin Lucks LLP 

 

n. One or more present or former employees of CRC with regard to the manufacture, 

formulation, composition, and testing of CRC’s products and its constituents. 

 

o. One or more present or former employees of CRC with regard to the composition 

of CRC’s labels, MSDSs, and warning policies and practices.   

 

p. Records custodians relating to the Decedent’s medical providers. 

 

q. The Decedent’s treating physicians and healthcare providers. 

 

r. All parties involved in the preparation of the Decedent’s autopsy report. 
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s. Corporate designees of all defendants in this action. 

 

t. Records custodians relating to documents other than medical records. 

 

u. All witnesses listed by other parties. 

 

** CRC reserves the right to supplement this witness list prior to trial. 

 

C. EXHIBITS 

1. Plaintiff’s Complaint and First Amended Complaint 

 

2. CRC’s Answer to Plaintiff’s First Amended Complaint 

 

3. Video Deposition of Paul Simmons, Vols. I-VI, with exhibits (December 13-15, 

2016, and February 8-10, 2017) 

 

4. Video Deposition of Donna Simmons, with exhibits (February 10, 2017) 

 

5. Oral Deposition of George J. Martino, Jr., with exhibits (February 16, 2017) 

 

6. Oral Deposition of James M. Romanchik, with exhibits (February 17, 2017) 

7. Oral Deposition of Leon P. Calviero, with exhibits (February 23, 2017) 

8. Expert Report of Pamela R. D. Williams, MS, ScD, CIH 

9. Curriculum Vitae of Pamela R. D. Williams, MS, ScD, CIH 

10. Expert Report of David H. Garabrant, M.D. 

11. Curriculum Vitae of David H. Garabrant, M.D. 

12. Expert Report of Neal S. Young, M.D.  

13. Curriculum Vitae of Neal S. Young, M.D.  

14. Expert Report of David W. Pyatt, Ph.D. 

15. Curriculum Vitae of David W. Pyatt, Ph.D. 

16. Expert Report of Ethan Natelson, M.D. 

17. Curriculum Vitae of Ethan Natelson, M.D. 

18. CRC’s First Set of Interrogatories to Plaintiffs, and plaintiffs’ responses 
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19. CRC’s First Requests for Production to Plaintiffs, and plaintiffs’ responses and 

document production 

20. CRC’s Reponses and Objections to Plaintiffs’ Request for Admission 

21. CRC’s Responses and Objections to Plaintiffs’ Requests for Admission and 

Requests for Production to All Defendants 

22. Defendants’ written discovery requests to plaintiffs, and plaintiffs’ responses and 

document productions, generally 

23. Plaintiffs’ written discovery requests to defendants, and defendants’ responses, 

generally  

24. Plaintiffs’ medical records, medical bills, lien records, and employment records 

25. The Decedent’s autopsy report 

26. Plaintiffs’ tax records 

27. Social Security Statement of Earnings for Plaintiff and the Decedent 

28. Schedule “A” to Subpoena to Environmental Stoneworks and Environmental 

Stoneworks’ Response to Record Subpoena, with attachments. 

29. Objections and Responses of Glen-Gery Brick Corporation to the Third Party 

Subpoena Issued by Hunt Refining Company and Hunt Oil Company, with 

attachments. 

30. Documents produced by OSHA related to the New Jersey Zinc worksite in 

Palmerton, PA from 1971-1983. 

31. Benzene data and product information memoranda 

32. CRC Non-Chlorinated Brakleen MSDSs 

33. CRC Non-Chlorinated Brakleen labels 



 

00045487.1 10 

34. CRC Brakleen (chlorinated) MSDSs 

35. CRC Brakleen (chlorinated) labels  

36. CRC Carburetor Cleaner MSDSs 

37. CRC Carburetor Cleaner labels  

38. CRC Lectra Clean MSDSs 

39. CRC Lectra Clean labels  

40. International Agency for Research on Cancer (IARC), Some Organic Solvents, 

Resin Monomers and Related Compounds, Pigments and Occupational Exposures 

in Pain Manufacture and Painting, IARC Monographs, Volume 47, 1989  

41. National Institute for Occupational Safety and Health (NIOSH), Pocket Guide to 

Chemical Hazards, www.cdc.gov/niosh/npg, November 2009  

42. American Conference of Governmental Industrial Hygienists (ACGIH), 

Documentation of the Threshold Limit Values, 7th Ed. 

43. Occupational Safety and Health Administration Regulations  

a. Hazard Communication Standard, 29 CFR 1910.1200, November 23, 

1983  

 

b. Occupational Exposure to Benzene: Final Rule, 29 CFR 1910, Federal 

Register 52(176): 34460-34578, September 11, 1987  

 

44. Hillman, M.E.D., et al., Final report on Analysis of Technical and Economic 

Feasibility of a Ban on Consumer Products Containing 0.1 Percent or More 

Benzene (prepared for U.S. Consumer Product Safety Commission), Battelle 

Columbus Division, December 21, 1978  

45. Williams, Pamela, et al., Occupational Exposures Associated with Petroleum-

Derived Products Containing Trace Levels of Benzene, Journal of Occupational 

and Environmental Hygiene, 5:565-574, 2008  
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46. Fries, M., Ovesen, J., Maier, A., and Williams, P. (2017). Workplace/Simulation 

Study of Benzene and Total Hydrocarbon (THC) Exposures Associated with an 

Aerosol Brake Cleaner.  Prepared for CRC Industries, Inc. January 20, 2017. 

47. Jaques, Andrew M., Benzene Levels in Hydrocarbon Solvents, in Letters to the 

Editor, Journal of Occupational and Environmental Hygiene, 3: D85-S87, 2006  

48. 29 CFR 1910.1200 (OSHA Hazard Communication Standard)  

49. 77. 29 CFR 1910.1028 (OSHA Benzene Standard)  

50. 29 CFR 1910.132 (OSHA Respiratory Protection Standard)  

51. 29 CFR 1910.1000 (OSHA PEL and Controls Standard)  

52. ANSI Z129.1-1976 (through 2000)  

53. ANSI Z129.1-1988  

54. ANSI Z400.1 1998 (through 2003)  

55. Criteria for a recommended standard for occupational exposure to toluene, 

NIOSH, 1973  

56. Criteria for a recommended standard for occupational exposure to xylene, 

NIOSH, 1975  

57. Criteria for a recommended standard: Occupational exposure to refined petroleum 

solvents, NIOSH, 1977  

58. Revised recommendation for an occupational exposure standard for benzene, 

NIOSH, 1976  

59. A recommended standard: An Identification System for Occupationally 

Hazardous Materials, NIOSH, 1974  

60. OSHA compliance directives for enforcing 29 CFR 1910.1200  

61. OSHA Emergency Temporary Standard for Benzene 1997  
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62. Defendants’ records related to raw material suppliers and benzene content 

63. Docket from Simmons, et al. v. United States Steel Corporation, et al. 

** CRC reserves the right to rely upon and introduce into evidence at trial (i) all of the 

documents cited to in the reports and curriculum vitae of the experts identified in B., a-e, 

above, and (ii) all of the Exhibits identified in any other parties’ pretrial memoranda.  

CRC also reserves the right to object to the use at trial of any of the exhibits named on 

CRC’s list. 

 

D. PLAINTIFF’S ALLEGED INJURIES AND DAMAGES  

Plaintiff’s total alleged damages are unknown.  Plaintiff’s expert Andrew C. Verzilli 

estimates Plaintiff’s “Total Economic Losses” at $356,781 to $624,715. 

E. CRC’S POSITION ON PLAINTIFF’S ALLEGED DAMAGES  

CRC bears no liability for Plaintiff’s alleged damages under any of Plaintiff’s claims 

because no CRC product was defective, CRC provided adequate warnings for its products, and 

no CRC product caused or contributed to the development of the Decedent’s AA. 

F. SETTLEMENT STATUS 

CRC has not heard anything from Plaintiff since receiving a settlement demand letter on 

July 31, 2017, wherein Plaintiff presented a confidential initial demand to CRC, which CRC 

rejected. 

G. ESTIMATED LENGTH OF TRIAL 

The time it will take to try this matter is highly dependent on a number of variables, not 

the least of which is the number of parties left in the matter by the time trial starts.  If trial 

proceeds with the present number of parties, CRC estimates that this matter will take 

approximately twelve days to try. 

H. EXPERT REPORTS 
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CRC has attached its expert reports by Pamela R. D. Williams, MS, ScD, CIH; Neal S. 

Young, M.D.; David H. Garabrant, M.D., M.P.H.; David W. Pyatt, Ph.D.; and Ethan Natelson, 

M.D.; as exhibits A-E, respectively. 
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Expert Report of Pamela R. D. Williams, MS, ScD, CIH 

 

 

Paul Simmons and Donna Simmons vs. United States Steel Corporation et al. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by 

 

Pamela Williams 

E Risk Sciences, LLP 

4647 Carter Trail 

Boulder, Colorado  80301 

 

 

 

Date: August 7, 2017 



I. EXPERIENCE 

 

I am currently a Principal at E Risk Sciences, LLP, a scientific consulting firm that provides 

sound scientific analyses and tools to support risk-based decision-making related to human 

health and the environment.  My experience includes investigating and quantifying human 

exposures and health risks to a variety of carcinogenic and non-carcinogenic chemicals in the 

environment, including a number of volatile organic compounds (VOCs), in both community and 

occupational settings.  I am also a Clinical Assistant Professor in the Department of 

Environmental and Occupational Health at the Colorado School of Public Health.  Additionally, 

I am a Fellow at the Toxicology for Excellence in Risk Assessment (TERA) Center in the 

Department of Environmental Health at the University of Cincinnati, College of Medicine.    

 

Previously, I served as a Senior Science and Policy Advisor in the Office of Research and 

Development (ORD) at the U.S. Environmental Protection Agency (EPA).  In this capacity, I 

provided scientific and science policy leadership and advice to the Assistant Administrator of 

ORD and EPA’s Science Advisor on chemical exposure, toxicity, and risk assessments; agency-

wide policies, procedures, and guidance documents; and federal regulations and inter-agency 

activities.  During this time, I also worked with various EPA program offices and research 

laboratories to review and evaluate human exposure assessment models used by the Agency, 

including the National Exposure Research Laboratory (NERL), the Office of Air Quality 

Planning and Standards (OAQPS), the Office of Pollution Prevention and Toxics (OPPT), and 

the Office of Pesticide Programs (OPP).  Additionally, I collaborated with the U.S. Department 

of Energy (DOE) and National Renewable Energy Laboratory (NREL) to assess how next-

generation biofuels fare relative to conventional biofuels on a range of environmental and 

sustainability factors during feedstock production and conversion processes in the United States.   

My prior work history includes conducting exposure and risk-related research and managing 

technical staff with multi-disciplinary expertise (e.g., industrial hygiene, toxicology, 

environmental health, epidemiology, engineering, life sciences) in the public and private sectors.  

 

I specialize in the areas of exposure assessment, risk assessment, and risk management, which 

includes retrospective exposure analysis.  I have published more than 135 papers, book chapters, 

and technical abstracts on these topics.  I have also served as a technical peer-reviewer for a 

number of scientific journals, peer review panels, and government agencies.  I teach/have taught 

graduate-level and/or continuing education courses related to exposure and risk assessment 

methods and risk and decision-making practices at the Colorado School of Public Health, 

Harvard School of Public Health, American Industrial Hygiene Association, and Society of 

Toxicology.  I am an active member of several professional societies, including the Society for 

Risk Analysis (SRA), International Society of Exposure Science (ISES), American Industrial 

Hygiene Association (AIHA), and Society of Toxicology (SOT).  I am the past President of SRA 

and have also served as Chair of SRA’s Exposure Assessment Specialty Group.  SRA is a multi-

disciplinary international organization that specializes in all aspects of risk analysis, including 

risk assessment, risk characterization, risk communication, risk management, occupational health 

and safety, and policy relating to risk.  Additionally, I have served as Chair of AIHA’s Risk 

Assessment Committee.  I have received a number of awards from the EPA and various 

professional societies in recognition of my contributions to the fields of industrial hygiene, 

exposure science, and risk assessment.   
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I have been formally trained in exposure assessment, risk assessment, and risk management.  I 

hold a Doctor of Science (ScD) degree from Harvard University in Environmental Science and 

Risk Management.  This is a joint degree offered by the Department of Environmental Health 

and the Department of Health Policy and Management.  I also hold a Master of Science (MS) 

degree in Health and Social Behavior from Harvard University, and a Bachelor of Arts (BA) 

degree in Sociology (program in Applied Social Research) from San Diego State University.  

Besides my undergraduate and graduate school training, I have experience and training in the 

field of industrial hygiene and am a certified industrial hygienist (CIH).  My educational training 

included coursework in environmental health, environmental chemistry, aerosol fate and 

transport mechanisms, exposure assessment, exposure modeling, industrial hygiene, risk 

assessment, epidemiology, toxicology, human physiology, statistics, uncertainty analysis, risk 

management, decision analysis, risk communication, and public policy (Weinstein and Fineberg 

1980; Hinds 1982; Williams and Burson 1985; Hennekens and Buring 1987; Masters 1991; 

Moeller 1992; Manahan 1994; Vander et al. 1994).   

 

Besides my general experience described above, I have contributed to the scientific literature 

with respect to understanding historical and/or current exposures and risks to benzene in 

different community and occupational settings.  Specifically, I have published 12 papers in the 

peer-reviewed literature and have given more than 30 technical presentations at various national 

and international conferences related to this topic.  For example, I have published three analyses 

of potential human exposures and health risks associated with a number of VOCs in drinking 

water, including benzene, based on oral, inhalation and dermal routes of exposure (Williams et 

al. 2002, 2004; Williams 2014a).   

 

In 2003, I published a re-analysis of historical exposures for one of the most intensely 

investigated benzene-exposed occupational cohorts – the so called “Pliofilm” workers (Williams 

and Paustenbach 2003).  As part of this assessment, I relied on new data and more sophisticated 

data analysis techniques (i.e., Monte Carlo modeling) in order to better characterize the 

distribution of inhalation and dermal exposures likely experienced by this group of workers.   

 

In 2005, I published an analysis of industrial hygiene benzene air monitoring data for a typical 

chemical manufacturing facility in the United States from 1976-1987, which included 

characterizing both personal and area and short and longer-term sampling data (Williams and 

Paustenbach 2005).  Also in 2005, I published an evaluation of the literature in regards to 

potential benzene exposure levels associated with the handling and transport of various benzene-

containing products on board marine vessels (Williams et al. 2005).  The key findings from this 

latter publication with respect to occupational exposures to benzene were cited in IARC’s (2012) 

most recent monograph on benzene.   

 

In 2007, I published the results of an exposure simulation study that measured the airborne 

concentrations of benzene associated with the historical use of some formulations of Liquid 

Wrench® (Williams et al. 2007).  This original research study included evaluation of a range of 

product use scenarios in which the benzene content and base formulation, air exchange rate, and 

quantity of product used were varied.  A total of 176 15-minute and 1-hour personal breathing 

zone (worker) and area (bystander) samples were collected during the 22 simulation tests.   
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In 2008, I published an evaluation of potential occupational exposures to benzene associated 

with a range of petroleum-derived products containing trace levels of benzene (Williams et al. 

2008).  Specifically, the historical benzene content and airborne concentrations of benzene 

associated with the handling and use of different petroleum-derived products in the United States 

(e.g., paints and paint solvents, printing solvents and inks, cutting and honing oils, adhesives, 

mineral spirits and degreasers, and jet fuel) was assessed based on indoor exposure modeling and 

a review of available industrial hygiene air monitoring and bulk sampling data.  The key findings 

from this publication with respect to occupational exposures to benzene were cited in IARC’s 

(2012) most recent monograph on benzene. 

 

In 2011, I published a comprehensive critical review and analysis of the potential dermal 

absorption of benzene in occupational settings (Williams et al. 2011).  In this study, the dermal 

flux of benzene in neat form, organic solvents, and aqueous solutions was characterized based on 

77 experimental (in vivo or in vitro) test results taken from 16 studies of benzene skin absorption.  

The chemical activity of benzene in simple hydrocarbon solvent mixtures was also evaluated 

using a thermodynamic modeling software tool, and appropriate applications for using benzene 

dermal absorption data in occupational risk assessment was discussed.   

 

In 2014, I published an analysis of all reported OSHA violations of the 1987 benzene standard 

(Williams 2014b).  The violations data were analyzed by time period, standard provision, 

industry sector, and other factors.  The total number of benzene standard violations was 

compared to that of other toxic and hazardous substances regulated by OSHA.  Violations of 

OSHA’s Hazard Communication Standard (HCS) that were potentially associated with violations 

of paragraph “j” of the benzene standard (i.e., communication of hazards) were also evaluated.   

 

In 2015, I published a comprehensive review and analysis of benzene exposures and risk 

potential for vehicle mechanics from gasoline and petroleum-derived products (Williams and 

Mani 2015).  Specifically, time-weighted average (TWA) and short-term benzene exposures 

among vehicle mechanics in the United States and abroad were characterized using available 

data from published and unpublished studies.  A two–zone mathematical model using reasonable 

input values from the literature was also developed to predict task-based benzene concentrations 

during a wide range of gasoline and aerosol spray cleaner scenarios.  Estimates of cumulative 

benzene exposures for vehicle mechanics were compared to the epidemiology literature on 

benzene health effects.   

 

In 2016, I co-authored a re-evaluation of benzene leukemia risk via a life table analysis of the 

Pliofilm cohort (Rhomberg et al. 2016).  Risks were evaluated for both acute non-lymphocytic 

leukemia (ANLL) and acute myelocytic leukemia (AML).  This analysis relied on updated 

mortality data for this cohort coupled with updated (more accurate) benzene exposure estimates 

derived from Williams and Paustenbach (2003).   

 

My professional education, training, and background are consistent with the topics and areas of 

scientific study about which I will testify.  My curriculum vitae, which presents my background 

and training in greater detail, is included as Exhibit A.  My hourly rate, including deposition and 

trial testimony, is $355 per hour.   
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II. MATERIALS REVIEWED IN FORMULATING OPINIONS 

 

I have been retained by CRC Industries, Inc. in this matter to provide my opinions about 

the likelihood and magnitude of exposure to benzene experienced by Mr. Paul Simmons 

from working with select CRC products from 1969 to 2014.  More specifically, I provide 

an assessment of Mr. Simmons’ potential opportunities for exposure to benzene from 

these products based on his occupational and non-occupational work history, information 

about his job tasks and products allegedly used over time, and bulk and air monitoring and 

modeling data collected in similar settings or from the use of similar products as Mr. 

Simmons.   

 

The opinions that follow are based upon a reasonable degree of scientific certainty and my 

professional qualifications, educational training, work experiences, and knowledge of 

industrial hygiene, exposure assessment, risk assessment, and related fields.  My views are 

also based on information that is related to this case.  In the process of preparing this 

report, I have received, reviewed, and/or relied upon the following documents or 

information sources:  

 

 Civil Action Complaint (9/1/15) 

 First Amended Civil Action Complaint (10/8/15) 

 Schedule “A” to Subpoena to Environmental Stoneworks and Environmental 

StoneWorks’ Response to Records Subpoena (5/6/16)  

 Answers and Objections to Interrogatories of Defendant CRC Industries Inc. Addressed 

to Plaintiffs (4/21/16) 

 Objections and Responses to Glen-Gery Brick Corporation to the Third Party Subpoena 

Issued by Hunt Refining Company and Hunt Oil Company (6/21/16) with attachments 

(Glen-0001-Gleen-0073) 

 Documents produced by OSHA related to the New Jersey Zinc worksite in Palmerton, 

PA from 1971–1983  

 6-volume videotaped deposition of plaintiff Paul Howard Simmons with exhibits 2 and 3 

(12/13/16, 12/14/16, 12/15/16, 2/8/17, 2/9/17, 2/10/17) 

 Oral deposition of co-worker George J. Martino, Jr. (2/16/17) 

 Oral deposition of co-worker James M. Romanchik (2/17/17) 

 Videotaped deposition of co-worker Leon P. Calviero (2/23/17) 

 Deposition of CRC Corporate representative Adam Selisker (5/31/07) 

 Labels, MSDSs, and/or certificates of analysis for selected CRC products and Ashland 

and Sunoco raw ingredients (PLF000001CRC–PLF000341 CRC, PLF000012Ashland– 

PLF000016 Ashland, Brunson-CRC-003588–Brunson-CRC-003609, and non-bates 

numbered documents) 

 Laboratory report of Andrew T. Armstrong (2/14/14) 

 Plaintiff expert report of Dr. Peter F. Infante (6/6/17) 

 Plaintiff expert report of Dr. Richard K. Shadduck (6/7/17)  

 Defendant expert report of Dr. Neal S. Young (7/12/17) 

 Defendant expert report of John Spencer (7/17/17) 

 Defendant expert report of Dr. David Pyatt (7/18/17) 
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 Defendant expert report of Dr. David H. Garabrant (7/18/17) 

 Defendant expert report of Dr. Ethan A. Natelson (7/18/17) 

 

Additionally, I have reviewed the published and unpublished literature with respect to (1) 

petroleum refining processes and the benzene content of petroleum-derived products over time; 

(2) measured and modeled airborne concentrations of benzene during the handling and use of 

petroleum-derived products (including aerosol carburetor and brake cleaners); (3) historical 

knowledge of the health hazards of benzene (e.g., chronic benzene poisoning) and associated 

benzene exposure levels; and (4) dermal exposure assessment methods and the dermal absorption 

of benzene.  My opinions are also based on facts or data reasonably relied upon by experts in the 

field. 

 

III. CASE SPECIFIC INFORMATION 

 

The plaintiffs’ amended complaint alleges that Mr. Simmons “worked directly and indirectly 

with and was directly and indirectly exposed to, on a daily or almost daily basis, various 

benzene-containing products” including “penetrating solvents, solvents, oil, gasoline, hydraulic 

fluid, adhesives, paints, paint thinners, carburetor and brake cleaners, and benzene-containing 

products for use in maintenance and mechanical activities” (p. 8).  The plaintiffs’ amended 

complaint further alleges that Mr. Simmons was exposed to “benzene-containing products and 

ingredients” including “benzene, toluene, xylene, mineral spirits, naphtha, heptanes, petroleum 

distillates, acetone, polycyclic aromatic hydrocarbons, raffinate, ethylene compounds” (p. 8).   

The plaintiffs’ amended complaint alleges that as a “direct and proximate result” of his 

exposures, Mr. Simmons contracted “aplastic anemia” which was diagnosed around May 24, 

2014 (p. 8).   

 

According to the plaintiffs’ amended complaint, Mr. Simmons was “exposed to benzene-

containing products” while working for the following employers (p. 7-8): 

 

 Axcess Mechanical (Leesport, PA); January 2012–March 2014 

 R&C Heavy Mechanical (Blandon, PA); April 2007–January 2012 

 Environmental Stone (Orwigburg, PA); November 2002–February 2006 

 Nicolock Paving (Long Island, NY);  December 2001–November 2002 

 Glen Gery Brick (Shoemakersville, PA); January 2001–November 2001 

 Nicolock Paving (Long Island, NY);  March 2000–January 2001 

 Hastings Pavement (Leesport, PA); February 1997–March 2000 

 Supradur Manufacturing Corp. (Bangor, PA); February 1983–March 1996 

 New Jersey Zinc Company (Palmerton, PA); June 1969–October 1982 

 

The plaintiffs’ amended complaint also alleges that Mr. Simmons had “non-occupational 

exposures” to benzene-containing products from approximately 1965–2013 (p. 8).  

 

The plaintiffs’ complaint identifies the following Defendants and products (p. 9-29): United 

States Steel Corporation (Liquid Wrench), The Pep-Boys Manny, Moe and Jack (CRC Brake 

Cleaner, CRC Carburetor Cleaner, and Permatex gaskets adhesive), CRC Industries, Inc. 

(Brakleen and Non-Chlorinated Brakleen products, carburetor cleaner products and brake cleaner 
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and carburetor cleaner products), Sunoco, Inc. (solvents as ingredients in co-Defendants’ 

products and Toluol and Xylol used in CRC Industries, Inc.’s products; mineral spirits used in 

Safety-Kleen parts washing solvent; toluene, xylene and cylcohexane used in 3M Company’s 

Weatherstrip Adhesive products), Kendall Refining Company (Safety-Kleen parts-washing 

machines and parts-washing solvents), 3M Company (3M Gasket Sealer, 3M Surface Cleaner, 

3M adhesive, 3M adhesive cleaners and 3M Weatherstrip Adhesives); Radiator Specialty 

Company (Liquid Wrench), Henkel Corporation (Permatex gasket adhesive, solvents, Loctite 

Spray-a-Gasket, Loctite thread locker), Loctite Corporation (Permatex gasket adhesive, solvents, 

Loctite Spray-a-Gasket, Loctite thread locker), Illinois Tool Works, Inc. d/b/a Permatex and 

d/b/a Gumout and d/b/a LPS Laboratories and Wynn’s d/b/a (Permatex, Gumout, LPS and 

Wynn’s branded products such as Permatex Form-A-Gasket, Permatex Spray a Gasket, Gumout 

Carb/Fuel Injector Cleaner, Gumout Brake Cleaner, Gumout Carb & Choke Cleaner), Genuine 

Parts Company d/b/a NAPA (CRC Brake Cleaner, CRC Carburetor Cleaner, and Permatex 

gasket adhesives, and NAPA branded brake cleaners and carburetor cleaners), Berryman 

Products, Inc. (Berryman Chemtool B-12 Carburetor Cleaner, carburetor cleaners and brake 

cleaners), Safety-Kleen Systems, Inc. (Safety-Kleen parts-washing machines and parts-washing 

solvents), Safety-Kleen Corporation (Safety-Kleen Corp. parts-washing machines and parts-

washing solvents), Exxon Mobil Corporation (ExxonMobil gasoline, hydraulic fluid, and 

solvents used in co-Defendants’ products), Chevron USA, Inc. (Gulf and Chevron solvents used 

in co-Defendants’ products), BP Products North America, Inc. (Amoco gasoline and solvents 

used in co-Defendants’ products), Ashland, Inc. (ingredients used in Safety-Kleen parts-washing 

machines and parts-washing solvents and Chemtool B-12 Carburetor Cleaner and Brake 

Cleaner), Union Oil Company of California d/b/a Unocal (ingredients used in Safety-Kleen 

parts-washing machines and parts-washing solvents and Chemtool B-12 Carburetor Cleaner and 

Brake Cleaner), Univar USA, Inc. (mineral spirits, toluene, xylene, naphtha, and other petroleum 

solvent products used as ingredients in co-Defendants’ products), Witco Corporation d/b/a Witco 

Distribution, Inc. (mineral spirits used in Safety-Kleen parts-washing machines and parts-

washing solvents), Chemtura Corporation (mineral spirits used in Safety-Kleen parts-washing 

machines and parts-washing solvents), Hunt Oil Company (mineral spirits used in Safety-Kleen 

parts-washing machines and parts-washing solvents), Hunt Refining Company (mineral spirits 

used in Safety-Kleen parts-washing machines and parts-washing solvents), Advanced Auto Parts, 

Inc. (CRC Brake Cleaner, CRC Carburetor Cleaner, Permatex gasket adhesives, Loctite Spray-a-

gasket, Loctite thread locker), Wal-Mart Stores, Inc. (CRC Brake Cleaner, CRC Carburetor 

Cleaner, Permatex gasket adhesives, Loctite Spray-a-gasket, Loctite thread locker), Ace 

Hardware Corporation (toluene, xylene, mineral spirits, naphtha, Krylon Paints, Rust-Oleum 

Paints and other paint and solvent products), The Sherwin-Williams Company (oil based paints, 

enamel paints, Duron paints, Krylon aerosol paints, paint thinners, mineral spirits, toluene, 

xylene, naphtha and other paint and solvent products), Shell Oil Company (petroleum solvents 

used in co-Defendants’ products), Shell Oil Products US, Inc. (petroleum solvents used in co-

Defendants’ products), the Glidden Company d/b/a ICI Paints in North America (oil-based 

paints), Lowe’s Companies, Inc. (CRC Brake Cleaner, CRC Carburetor Cleaner, Permatex 

gasket adhesives, Loctite Spray-a-gasket, Loctite thread locker), Rust-Oleum Corporation (Rust-

Oleum aerosol paints, toluene, mineral spirits, paint thinner, naphtha, and petroleum solvent 

products).   
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According to the plaintiffs’ interrogatory responses, Mr. Simmons was born 7/6/51 and 

graduated Jim Thorpe Area High School in 1969 (p. 3-4).  The plaintiffs’ interrogatory responses 

identify the same employers and time periods as the complaint (p. 5).  With respect to CRC 

products, the plaintiffs’ interrogatory responses allege that Mr. Simmons was exposed to 

“Brakleen and Non-Chlorinated Brakleen products, carburetor cleaner products and brake 

cleaner and carburetor cleaner and other petroleum solvents” (p. 6).   

 

Deposition of Paul Simmons (plaintiff) 

 

Mr. Simmons testified that he was “65” years old at the time of the deposition (p. 14).  He 

indicated that he graduated from Jim Thorpe High School in 1969 and then attended the “Vo-

Tech” in “Jim Thorpe” but “No college” (p. 16-17, 21).  He stated that he also took “a lot of 

different courses through the companies” that he worked for including “an electronics course,” 

“business education,” “Supervisory courses,” and “Management courses (p. 16-17).  He 

indicated that he married his wife “Donna” in “1979” and has one child who was born in “‘75 or 

so” (p. 17-18, 1600).  He stated that he currently lives in “Shoemakersville, PA” (p. 14).   

He indicated that his mother passed away at age “63” from “Breast cancer” and his father passed 

away at “70” from a “stroke” (p. 1595-1596).   

 

Mr. Simmons estimated that he smoked “Two packs” per day from 1960 to 1989 (p. 370).  He 

recalled smoking several different brands of “filtered” cigarettes including “Marlboro” and 

“Kools. Winston” (p. 814).  He stated that he quit smoking in “1989” and never used any other 

type of tobacco product (p. 157, 370, 1559).  He indicated that his wife smoked for “20, 25” 

years but quit “Five years ago” because of “COPD” (p. 932-933).  He stated that he “couldn’t 

quantify” how much she smoked per day, but agreed that they would smoke around each other 

and in the house (p. 933-934).  He indicated that both of his parents smoked almost their entire 

lives and his father “quit probably four or five years prior to his passing” but his “mother smoked 

up until she died” (p. 1597).  He recalled that he had coworkers that smoked around him on “all” 

of his jobs “Except for a period in Supradur Manufacturing” (p. 936).  He indicated that he 

consumed “a couple of six packs a week” of beer prior to getting married, but went down to 

“Zero” afterwards (p. 1600).   

 

Mr. Simmons indicated that he had a past medical history of Type II diabetes, hypertension, 

hyperlipidemia, gout, a kidney stone extraction, a hernia, and an enlarged prostate (p. 1626, 

1653).  He stated that his height was “5’7” and he weighed “240” pounds at his heaviest in 2014, 

but currently weighs “182” pounds (p. 1641-1642).   He stated that he developed cracking in his 

hands at the “start” or his “industrial work life” (p. 816).  He clarified that this was seasonal and 

occurred only in the winter, and he attributed this condition to washing his hands frequently (p. 

816-817).  He believed that he was exposed to asbestos at Supradur Manufacturing and New 

Jersey Zinc Company, but was never diagnosed with an asbestos-related ailment or had any 

complications or ill effects from this exposure (p. 1628-1629).  He agreed that he was diagnosed 

with aplastic anemia in May 2014 (p. 372).   
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Eddie Floyd’s Esso 

 

Mr. Simmons stated that he worked “part time” at Eddie Floyd’s Esso service station in Jim 

Thorpe prior to graduating high school (p. 176).  Specifically, he indicated that he worked there 

his “Sophomore year” in “probably ‘66 to ‘67, somewhere in that neighborhood.  Maybe ‘67 

through ‘68” (p. 177).  He estimated that he worked at the station for “About a year and a half” 

(p. 176).  He recalled that his schedule was “four to nine” or “Five to nine” “Five days a week” 

and an “Occasional Saturdays” (p. 178).  He agreed that he worked approximately 20 hours a 

week (p. 493).   

 

Mr. Simmons described his job duties as follows: “I pumped gas.  Changed oil.  Installed studs in 

tires” (p. 177).  He agreed that the majority of his time was spent filling up cars (p. 177).  He 

recalled that there was a “low and high grade” gasoline (p. 179).  He indicated that the pumps 

had automatic shutoffs, but he would get “some splash” of gasoline on his skin “every day” 

because “There was no nozzle protector on there at all” (p. 180).  He indicated that he would not 

wear gloves when fueling cars (p. 181).  He indicated that he would wash the gas off “As soon 

as” he was “done filling” and would “get the money and stuff off the guy” and go inside (p. 501).  

He did not recall having any physical reaction when he worked around gasoline at the service 

station (p. 181).  He stated that he “wasn’t a full-time mechanic” but “did help around to do that” 

(p. 177).   

 

New Jersey Zinc 

 

Mr. Simmons indicated that he worked at “New Jersey Zinc Company” after graduating high 

school from 1969 to 1982 (p. 22).  He indicated that he was in the union while at New Jersey 

Zinc Company for “about six to seven years” and this was the “only place” where he was “in the 

union” (p. 24).   

 

Mr. Simmons stated that this company “took ore from the ground, which was zinc ore, and 

created slabs of zinc” (p. 22-23).  He clarified that there were “several departments” at New 

Jersey Zinc and they also made “zinc oxide” (p. 25).  He indicated that there were “Hundreds” of 

pieces of equipment at New Jersey Zinc and he did not work on a certain piece of equipment 

more than any others (p. 39-40).  He later estimated that there were “five to six hundred” pieces 

of equipment (p. 110).  For example, he stated that there was “Heavy equipment,” “11 ton rolls,” 

“chain elevators,” “bucket elevators,” “conveyor belts” and “Dust collection systems” (p. 41).  

He recalled that there were “hundred of doors and windows” at New Jersey Zinc and they would 

be kept open in the summer and “Sometimes” in the winter (p. 265-266).  He clarified that it 

“was not an open air” facility, but “90 percent of the time all of the windows were open for 

ventilation” (p. 298).  He indicated that “individual lines” also had “dust collection to take the 

dust away” at the oxide plant (p. 128-129).  He recalled that there were industrial fans “for 

exhaustion” and “big fans for their coking application” (p. 129).  He explained that “It was all for 

production.  Nothing to do with dissipating anything at the slab zinc area.  There was nothing 

there to take the dust or anything away there” (p. 128).   

 

Mr. Simmons indicated that he first worked as a production laborer from 1969 to 1972 (p. 25).  

He stated that he worked “swing shift” but there was “no night shift” and “Usually it was days, 
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seven to three or three to 11” (p. 30).  He indicated that his duties included running the 

packaging equipment and pelletizer (p. 26).  To fill bags of zinc oxide, he stated: “You put a bag 

underneath, augers came down, filled it up at 50 pound bags and you built a pallet” (p. 25).  He 

indicated that the pelletizer was similar except he “put it in a drum, put some water in it” and “It 

turned into pellets” and they filled “bags or big drums and sold that as fertilizer” (p. 26).  He 

indicated that this was a “Very” dusty process (p. 27).  He clarified that he did not mix any of the 

products that ultimately became zinc oxide (p. 378).   

   

Mr. Simmons believed that he had “very little, if any” contact with products potentially 

containing benzene in this job (p. 34).  He stated that he did “lubricate the machine which had 

been touching oils, things like that” but he did not work “physically repairing or cleaning any of 

the equipment” (p. 34).  He could not recall any safety training that he had as a production 

laborer (p. 26-27, 35).  He stated that he was required to wear “Safety glasses” and “Safety 

shoes,” but ear protection was not required (p. 27).  He indicated that there were dust masks or 

respirators “to use, but they were not mandatory” and “3M” dual canisters and “3M dust masks” 

were provided (p. 27-28).  He stated that he “sometimes” used respirators based on the amount of 

“Dust” (p. 28).   

 

Mr. Simmons indicated that he next worked as a millwright from 1972 to 1975 (p. 31).  He 

clarified that he was not classified as a millwright starting in 1972, but worked up to this 

classification during that timeframe (p. 37).  He stated that he was more of “an oiler, helper 

learning to become a millwright” (p. 410).  He explained that he “had to go to school a few hours 

a week to become a millwright” and “there was an inhouse training program” provided by New 

Jersey Zinc (p. 124).  He stated that there “was some training involved for math” and “training in 

the use of micrometers, different things for calculation” and training on “bearing alignment” and 

“burning, welding, things like that” (p. 37).  He indicated that the classes to become a millwright 

took a “year and a half to two years” to complete, but they weren’t every day (p. 124).  From 

1974 to 1975, he agreed that he was more of a journeyman millwright (p. 410).  He estimated 

that he was a “Full millwright” for “just about a year” before moving up to foreman (p. 513-

514). 

   

Mr. Simmons stated that a millwright was “top of the line” and his job was to “repair equipment, 

“service equipment,” and “install equipment” (p. 36).  He stated that his specific responsibilities 

were “to take care of all of the equipment on any of the departments” (p. 38).  He estimated that 

he spent “one to two years” in slab zinc in the “west plant” and the “remainder” of his time 

working “in the whole plant, which was east and west” (p. 38, 45).  In the west plant, he recalled 

that there was an “oxide furnace area, an oxide baghouse,” an “Oxide warehouse,” a 

“Maintenance shop,” several “Storage buildings” and “warehouses,” a “supply house building,” 

a “machine shop,” a “railroad repair station,” a “Railroad car repair station,” a “pump house for 

main water,” an “Electric generation station,” a “Mix house,” a “Repair shop,” and a “Zinc dust 

building” (p. 670).  He indicated that the slab zinc area was “approximately five floors high, half 

a mile long” (p. 48).  He estimated that the East Plant had “20, 30” buildings (p. 648).   

 

Mr. Simmons stated that New Jersey Zinc was “a very dirty environment” (p. 41).  He stated that 

there was “all kinds of things that went on down there that got rusted” that they “had to tear 

apart” and “a lot of lubrication was used to keep them running” (p. 41).  He agreed that the first 
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time he did any kind of degreasing was as a millwright (p. 1526).  He indicated that he used 

these types of products “Everyday” (p. 57).  He estimated that he spent his time “75 percent 

indoors, 25 percent outdoors” and “75 percent” of the equipment was indoors (p. 62-63).  He 

estimated that 75% of his degreaser use was indoors and 25% was outdoors (p. 1122).  He 

indicated that he carried these products with him in a “toolbox” or a “buggy” (p. 48).  He 

clarified that because the building was so large, “You did not carry your toolbox, you pulled it 

along with you” (p. 48).   

 

Mr. Simmons indicated that he used “a lot of Liquid Wrench” to “free up nuts, bolts, things like 

that that were rusted” (p. 41).  He stated that he would “pour that on” or “just gob it on” and 

would “heat it” “With a torch” to “free it up” (p. 41-42).  He initially stated that he used Liquid 

Wrench “Every day,” but later estimated that he used this product a couple of times a month (p. 

61, 293-294).  He stated that he “usually” used the “gallon can” and would pour the Liquid 

Wrench from the gallon container into “either a coffee can or a cup” and then pour it from the 

can wherever he needed to (p. 61-64).  He clarified that he would also use a squirt oil can to 

apply Liquid Wrench to a “smaller bolt or nut” (p. 64).   

 

Prior to using Liquid Wrench on a job, Mr. Simmons indicated that he would use “Chemtool B-

12” as a degreaser and would “just spray it all on there” and “try to get all the grease and stuff 

off” (p. 42).  He clarified that there were other degreasers that he used at New Jersey Zinc, but he 

could not recall how many (p. 390).  He agreed that he just grabbed whatever degreaser was on 

the shelf to get the job done and didn’t ask for a degreaser by name (p. 390-391).  He stated that 

“One was gasoline and solvent was another” (p. 606).   

 

Mr. Simmons explained that when he applied an aerosol degreaser he would spray it on and “try 

to keep cleaning it” (p. 395).  He clarified that he would first take a scraper “and scrape it all up 

and get it all clean” and would then use whatever was needed “the B-12 or gas or whatever to get 

to it” (p. 77).  He explained that “if you had inches of grease, you couldn’t just pour a couple of 

cans of B-12 on there.  You had to clean it all up and shovel it out first” (p. 77).  He indicated 

that he would wear gloves when getting the “bulk” of the grease off the machinery with 

“Shovels.  Scrapers” and “Brushes,” but would “not necessarily wear a glove” while “spraying 

the material” (p. 414-415).  He indicated that he would sometimes wear a mask or respirator 

when cleaning a larger area of grease and oil, but it depended on “the environment” (p. 416-417).  

He indicated that the amount he sprayed depended on the equipment (p. 396).  He stated that if 

he “was working on something as small as the tip of that pen, it would be a just a few little 

sprays” and agreed that the nozzle would be depressed for a second or less in this instance (p. 

396-397, 399).  However, he stated that “if it’s on a big piece of equipment, you’re on there with 

your finger on it and just keeping spraying it” (p. 397).  He estimated that the longest time he 

ever depressed the nozzle to clean a piece of equipment would have been “One to two minutes” 

(p. 398).  He indicated that he did not empty a brand new can on one job by holding the nozzle 

continuously, but did empty a can on one job, although he could not recall how many times this 

happened (p. 401-402).   

 

Mr. Simmons agreed that he used the Chemtool B-12 degreaser one to two times per month, but 

there were months that he didn’t use any B-12 (p. 402-403).  He indicated that the “the bulk of 

the equipment” was located inside, so he used B-12 “inside more than outside” (p. 412-413).  He 
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indicated that he read the label for B-12, but couldn’t remember “what it said” (p. 84).  He 

indicated that he did not have a physical reaction when using the B-12 (p. 85).  He indicated that 

after he applied B-12, he would “Try to wipe it off” because “It’s not something you put on and 

let it sit for two hours and it hopefully degreases it” (p. 408).  He agreed that the time period 

between the application of B-12 and wiping it off was a couple of seconds to a couple of minutes 

(p. 409).  He indicated he would usually clean up the sprayed area with “a rag” but “sometimes” 

he “used air to blow it off” (p. 426-427).  He agreed that he would get B-12 on his hands while 

he was spraying it on a piece of equipment (p. 425).  He stated: “when using an aerosol can, it 

hits the piece that you’re working on and also bounces back as a mist” (p. 425).  He indicated 

that he would wipe this mist off his hands with a rag (p. 426).  He indicated that he would also 

spray B-12 on his hands to remove Permatex and other products (p. 429).  He clarified that he 

would use degreasers to generally remove product off his hands, but was unable to estimate the 

number of times he used B-12 versus another brand (p. 429-430).  During this process, he 

indicated that he would spray the product into his hands, the rub his “hands together” and “Wipe 

it off with a rag” (p. 430).  He indicated that he could apply the product “a couple times” 

depending on “how much grease” he had on his hands (p. 430-431).  He explained that he would 

let the product puddle into his hand, but not “more than a palm full” (p. 432).  He indicated that 

he used this same process regardless of the degreaser (p. 431).  He agreed that he would wash his 

hands with soap and water after using a degreaser, but how long afterwards depended on where 

he was in the plant in relation to a wash station (p. 432).   

 

Mr. Simmons stated that he also used gasoline as a degreaser and it “was considered the best 

thing to use” (p. 43).  He estimated that he used gasoline “Once or twice a week” to soak parts 

and clean tools, and washed his hands in it about every week (p. 74, 454).  Specifically, he stated 

that he would “take gasoline, dump it in a can and just soak whatever part” he took off or would 

take a brush and “brushed it all down with the gas” (p. 43).  He stated that he washed his “hands 

in it” because they were “all full of grease and stuff” (p. 43).  He indicated that the gasoline was 

kept in a “Metal” “Five gallon can” in the “repair shop area” (p. 44, 72).  He could not recall the 

brand of gasoline or the grade (p. 46, 74).  He indicated that he did not use gloves or a respirator 

when using gasoline, though both were available (p.  75-76).  He did not recall having any 

physical reaction to the gasoline at New Jersey Zinc (p. 75).   

 

Mr. Simmons indicated that he used Permatex as an “adhesive on anything that was oil based” 

such as a “gearbox or a motor” or “to put a gasket back on” (p. 49).  He explained that it “came 

in a tube” and he would “squeeze it out and then take a putty knife and scrape it” and “went 

around the holes and scraped it” (p. 86-87).  He stated that he used Permatex all of “working 

life” and still used it today (p. 87).  He stated that the Permatex was “very hard” to get off his 

hands and would use “Gas.  B-12.  CRC” to remove it (p. 49, 87).  He did not recall having any 

physical reaction while using Permatex (p. 87).   

 

Mr. Simmons indicated that he used “3M products for the adhesive” or a “77” and “spray 

adhesive” (p. 47).  He clarified that there was tube of 3M product that was a “yellowish color” 

and also a spray-on product (p. 85-86).  He recalled that they used the adhesive for “weather 

stripping and resealing doors” (p. 47).  He stated they would use the 3M products “Quite often” 

(p. 85).  He indicated that the “77 was for larger areas” but the tube “was used probably more 

than the 77, but we did a lot with both” (p. 85-86).  He indicated that he would apply the 3M in a 
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tube the “Same way” he would apply the Permatex, but “Very seldom any putty knife” (p. 87).  

He indicated that he did not have a physical reaction when using any of the 3M products (p. 86). 

   

Mr. Simmons estimated using Loctite “Several times a week” but indicated that “It would have 

been in drops, not in gallons” (p. 137-138).  He recalled using two different products: a “242” 

threadlocker which came in a “little tube” and a “two part epoxy” used to fill in the housings of 

worn bearings (p. 139-140).  He described applying the threadlocker as follows: “Just take it out 

and put it on a – on a bolt.  And then screw on the bolt” (p. 139).  He recalled that he would get 

both products on his skin, but did not have any physical reaction (p. 140-141).   

 

Mr. Simmons indicated that he first used a product that was possibly CRC Lectra Clean in 

“1972” when he became a “millwright” (p. 169, 1544).
1
  He estimated that he used “one can a 

month” throughout his “whole career” (p. 1545).  He later estimated that he used “one every 

other month” at R&C and Axcess (p. 1550).  He indicated that he did not have his own “personal 

can”, but he “had access to the supply” (p. 1546).  He indicated that he would hold the spray for 

“15, 20 seconds” and it would evaporate “right away” or in “Less” than five seconds (p. 1546-

1547).  He stated that it would drip off of the control panel and puddle on the floor, but “would 

evaporate immediately” (p. 1547).  He indicated that he would not have to use a rag to wipe off 

the panel after spraying it (p. 1548).  He estimated that the nozzle would be “15 inches from his 

face and “Two to four” inches from the electrical panel (p. 1548).  He recalled that he would get 

the product on his “hand” and was “cold,” but he would not have a physical reaction to it (p. 

1548).  He estimated that he used this product “Probably 95 percent indoors, five percent 

outdoors” across his job sites (p. 1547). 

   

Mr. Simmons testified that he was never cautioned and did not receive instruction on how to use 

any of the products at New Jersey Zinc (p. 81, 104, 124).  He agreed that he used common sense 

when using these products (p. 258).  He stated that when working as a mechanic “wearing gloves 

didn’t make much sense” because “A mechanic can’t work with gloves” (p. 43, 819).  He 

estimated that “99 percent” of the time, he “just went in there” and did what he “had to do” with 

his hands and would “then clean them off” (p. 43).  He stated that he would have “already taken 

the B-12 and sprayed it all” on his hands and would then “go over and wash it with soap and 

water” (p. 43-44).  He clarified that “the gas, the CRC or B-12 got 99 percent of the material” off 

his hands including the “grease” and “oil” (p. 88).  He indicated that because these products 

“stank” he would wash his hands with the soap that was available (p. 88).  He recalled that there 

were different soaps that he used: “GOJO,” “Orange Miracle,” and “20 Mule Team Borax” (p. 

88).  He stated that every place of employment had some sort of soap product that could be used 

to remove grease from his hands (p. 486).   He clarified that he would have rags to wipe his 

hands off prior to getting to an actual wash station to clean them (p. 297). 

 

                                                           
1
Note that Mr. Simmons testified that he used a product called “Electro Clean” or “Electra Clean” at various 

locations, but he did not know the specific manufacturer of this product.  CRC sold a product called “Lectra Clean.” 

Although the record is not clear as to whether the product Mr. Simmons’ allegedly used was a CRC product, for the 

purposes of this report, I have assumed that Mr. Simmons’ alleged exposures to “Electro Clean” and “Electra Clean” 

were to CRC “Lectra Clean.”  
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In his next job at New Jersey Zinc, Mr. Simmons indicated that he worked as a maintenance 

trouble foreman from 1975 to 1976 (p. 31).  He stated that his shift was from “eight to 4:30” but 

he “worked whatever” he “needed to work” and “a lot of overtime’ (p. 529).  In this role, he 

stated that he supervised “three” people, but was “a hands-on foreman” and “got in trouble quite 

a few times because of that” from his supervisors (p. 56).  He agreed that he was responsible for 

reporting to other managers with the company the condition of the equipment that he was 

charged with repairing, making sure work orders were completed properly, and testing 

equipment after the repair had been made to make sure it was running correctly (p. 521).  He 

indicated that the crew he supervised could all be working on the same job or working on 

multiple jobs at the same time (p. 522).  As a foreman, he estimated that he used incidental 

products “50, 60 percent of the day” (p. 57).  He estimated that “Five percent” of this amount 

involved the use of degreasers as opposed to other incidentals (p. 1121).     

 

Mr. Simmons indicated that he next worked as an area maintenance supervisor at New Jersey 

Zinc from 1976 to 1982 (p. 31).  He clarified that he was an area supervisor of “slab zinc” and 

spent “90 percent” of his time in the slab zinc area in the “West Plant” (p. 39, 625-626).  He 

recalled that he supervised “up to 26” people (p. 56).  He estimated that the breakdown of his 

percentage of work inside versus outside was “90/10” in this role (p. 626).  He indicated that he 

left the company in 1982 because the “whole west plant was closed” (p. 93).   

 

While working as an area supervisor, Mr. Simmons indicated that he was responsible for 

hundreds of pieces of machinery and equipment (p. 630).  Specifically, he stated that he was 

responsible for maintaining “mixers, bucket elevators, belt conveyors, larry cars, skip hoists,” 

“man elevators,” “Charge cranes,” “Steam elevator,” “Pulverizers,” “Briquette making 

machines,” “Screw conveyors,” “augers,” “railroad car pullers,” “Dust collection systems,” 

“Heating, cooling equipment,” “Boilers,” “High/low voltage electrical,” “motors, gearboxes,” 

“Stack scrubber,” “forklifts,” “golf cars,” “Pan conveyors,” “Drag lines,” “furnaces,” and “Gas 

trains” (p. 630-633).  He indicated that the maintenance of this equipment would require that he 

use a degreaser on “All of them” (p. 633-634).   

 

Mr. Simmons recalled that CRC “came in in the eighties” while he was at New Jersey Zinc and 

was used to “degrease most stuff” (p. 46, 79).  He indicated that the products “Just appeared on 

the shelf” (p. 617).  He explained that CRC carburetor and brake cleaners were “Both” phased in 

for use at the facility (p. 1143).  Specifically, he indicated that the CRC products replaced the use 

of B-12 (p. 83, 435).  He stated: “CRC seemed to be the replacement for the B-12, so we used it 

similarly or exactly like we used B-12” (p. 721).  He clarified that they used the CRC carburetor 

and brake cleaner only in “the latter part” of his work at New Jersey Zinc (p. 79).  He indicated 

that he did not use another brand of carburetor cleaner or brake cleaner for general degreasing 

purposes prior to the introduction of CRC products at New Jersey Zinc (p. 620-621).  He 

indicated that these same products were then used throughout his career (p. 610-611).  

 

Mr. Simmons estimated that he used “one to six cans a week” of CRC product or “Maybe more” 

and it depended on “how the job was and what you were doing” (p. 82).  He later estimated that 

he would have used “one to two cans per month” of the “CRC carb and brake cleaners” (p. 

1143).  He testified that he used the CRC Brakleen and carburetor cleaner products combined 

“weekly,” but could not distinguish between the percentage of time he used a CRC product as a 
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degreaser versus another degreasing agent (p. 628-629, 634-635).  He indicated that the CRC 

products were used on “light and heavy duty” jobs and he used “More carb than brake” cleaner 

(p. 634, 1122).  He clarified that he used Brakleen when “it was a lot lighter oil, grease” (p. 80).  

He stated that the Brakleen “dissipated quicker than the carburetor” cleaner (p. 80).  He 

explained that he would use the Brakleen when “Working on electronic stuff or stuff that is small 

that has just a little bit of lubrication it” “because it dissipated cleaner – quicker” (p. 606).  He 

stated that the carburetor cleaner was for “more heavy duty industrial use” and “heavier greases” 

(p. 606).  He could not tell the difference in viscosity between the carburetor cleaner and the 

Brakleen (p. 615).  He stated that the two products looked “Almost the same” and “You probably 

couldn’t tell the difference” (p. 615).  For either product, he stated that “when you sprayed it on 

it turned into a liquid and it was fairly clear” (p. 614-615).  He could not recall what either 

product smelled like but note that “There was an odor” and “they were both about the same” (p. 

615, 640).   

   

With respect to how he used these products, Mr. Simmons stated: “it all depends on what project 

we were working on and what the application meant.  If it was a heavy grease area, you had to 

clean, physically remove the bulk of the grease or oil or whatever” (p. 635).  He stated that he 

would first “Manually” try to “remove the bulk” or “the volume of the grease” and get “it down 

to a manageable situation that a spray would be able to get in there and get it done” (p. 635-636).  

He explained that “you just didn’t have a glob of grease and dump – try to do a hundred cans of 

CRC on it” (p. 636).  Instead, he indicated that he would use the CRC product to “get it down 

there to get the nuances and nooks and crannies and try to spray that down” (p. 636).  He stated 

that he would “spray it as much as needed and wipe it down and try to keep cleaning it and 

spraying it, cleaning it and spraying it, cleaning it and spraying it” until he got to the point where 

he was “happy about digging your hands in there and get it done” (p. 636).  He agreed that each 

application took a different amount of time and varied based on the “size and different projects” 

with the larger and dirtier projects taking the longest amount of time (p. 636-637).  He indicated 

that he would not spray the product at arm’s length because “it’s unnatural” and “almost 

impossible” and “that’s what your elbows are for” (p. 637).  He indicated that he would “stand 

farther back” if he were spraying an acid, but CRC had “never caused” him a problem (p. 639).   

 

Mr. Simmons described both of the CRC products as being packaged in a “red and white” “16 

ounce can, spray can” (p. 80).  He recalled that both the carburetor cleaner and the Brakleen cans 

were “red with white lettering” and had a “black cap” (p. 608).  He indicated that the nozzle on 

the CRC products were “Generic” push nozzles and could not recall the color (p. 613).  He could 

not recall if there was an extender straw with either CRC product, but stated that “somewhere 

along the line” he “definitely used a straw with a can” (p. 613-615).  He clarified that he “used 

an extending straw” with “either the NAPA or the CRC” but didn’t know which one (p. 614).  

He indicated that he read the labeling for these CRC products, but could not recall any of the 

details, whether the products were chlorinated or non-chlorinated, or if benzene was listed as an 

ingredient (p. 80-81, 608-610).  He agreed that he followed the directions on the CRC carburetor 

cleaner and Brakleen when he read them and used the products (p. 624).  He could not recall if 

the label mentioned permitted uses of the product or whether the label indicated that it could be 

used for something other than automotive use (p. 619).  He stated that “Trial and error” made 

him think he could use these products for general degreasing purposes, but no one showed him 

how to use the products for degreasing (p. 622).  He indicated that he saw his coworkers and 
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supervisors using CRC Brakleen and carburetor cleaner as a degreaser in the same manner as he 

did and it “was common practice” for most of his employees” (p. 627).  He indicated that he saw 

an MSDS for CRC Brakleen and the carb cleaner but “Probably” did not read them (p. 623-624).   

He did not believe that the CRC brake cleaner or carburetor cleaner itself changed over time and 

was not aware of any differences to the labels, graphics, logos, or size through the years (p. 610-

611, 617).   

 

Mr. Simmons indicated that he used several different products, including CRC, to get Permatex 

off of his hands (p. 641).  He agreed that he would wash his hands with soap afterwards (p. 641).  

He clarified that it was an odor issue that caused him to wash his hands (p. 642).  He indicated 

that he didn’t ingest or swallow any CRC product (p. 642).  He testified that he did not have any 

physical reaction when using the CRC products (p. 82).  He indicated that he never felt dizzy, 

lightheaded, nauseated, or faint or experienced any sort of headaches, burns, rashes, skin 

irritation, or watery eyes following the use of any CRC product (p. 640).  He clarified that he 

never experienced any of these symptoms from the use of CRC products at any point in his 

career or from non-occupational use of these products (p. 723-724).    

 

Mr. Simmons indicated that he was not required to take any safety courses prior to working at 

New Jersey Zinc and he did not recall a company safety manual (p. 26, 102).  He also indicated 

that he was not required to read labels at his job at New Jersey Zinc or at any other employer (p. 

257).  He indicated that he did not have a work uniform at New Jersey Zinc (p. 78).  He stated 

that he would wear his own clothes and launder them at his house (p. 78).  He indicated that he 

“Very seldom” wore coveralls throughout his career (p. 333-334).  He clarified that there were 

jumpsuits available at New Jersey Zinc for a “greasy job” in particular areas (p. 79).  He stated 

that his use of gloves while handling incidentals at New Jersey Zinc was “Very limited.  Zero 

probably” (p. 454).  He indicated that his use of masks and respirators while handling incidentals 

was also limited (p. 454).  However, he agreed that he was fit tested for a respirator at New 

Jersey Zinc and at each of his places of employment (p. 663).  He did not know if the air at New 

Jersey Zinc was ever monitored for airborne chemicals (p. 92).   

 

Mr. Simmons indicated that he smoked on the job while working for New Jersey Zinc (p. 71).  

He stated that he would smoke “around” B-12, but not while spraying it on or using it (p. 84).  

He recalled that he also smoked while using Liquid Wrench (p. 71).  However, he indicated that 

he did not smoke when he used gasoline (p. 75).   

 

Supradur/GAF Premium Products 

 

Mr. Simmons indicated that he started working at Supradur in 1983 (p. 93).  He clarified that 

Supradur became GAF in ‘95, ‘96” but the maintenance practices and procedures did not change 

(p. 94, 123).  He agreed that he stopped working at Supradur/GAF in March 1996 (p. 122).  He 

recalled that his shift was “seven to 3:30” “five and a half days” (p. 531).    

 

Mr. Simmons indicated that Supradur made “cementitious roof and siding” (p. 94).  He didn’t 

“know what all the ingredients were” for the roofing and siding, but believed that “three things” 

that were used were “cement, silica, asbestos till 1986” (p. 706).  He estimated that the facility 

was “approximately quarter of a mile long, 500 yards wide” and the ceilings were “30 feet” (p. 
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94, 314).  He described the facility as consisting of “one floor with a tower that was five floors 

high that held the cement and mixing station,” “A boiler room,” and an “approximately 50,000 

square foot warehouse” (p. 94-95).  He estimated that there were “a little over, maybe 200” 

pieces of equipment that required maintenance (p. 110).  Specifically, he indicated that the 

different areas at Supradur with machinery included: “boiler room, mixing tower, forming 

machine, Roplex machine, punch press area.  Machine shop and repair shop.  Warehouse.  

Pumping station.  Incoming raw material building.  Paint machine.  Shingle conditioning 

machine. Palletizing area.  Shingle palletizing.  Waste product lagoons” (p. 697).  He stated that 

there were a “Limited amount of doors and windows” and the windows were closed “most of the 

time” (p. 314).  He indicated that there were “a couple different” air recovery systems at the 

facility including one “for the painting line” to “take any of the fumes that came off” and one for 

the “punch press area” (p. 130, 314).  He described the air quality in the facility as “Poor” (p. 

314).  He indicated that “90 percent” of the maintenance work was performed within Supradur, 

with the remaining work done by “outside contractors” (p. 110).   

Mr. Simmons indicated that he worked as a maintenance supervisor at Supradur and supervised 

“18 to 20” people (p. 94-95).  He later estimated that he had “15-18” direct reports (p. 301).  He 

stated that his primary job duty was to “maintain the equipment” in the “entire plant” (p. 95).  He 

stated: “Everything that fell within that property, I was responsible for repair.  Implementing new 

products.  New machinery.  Installing new equipment.  Supervising machinists, electricians, 

plumbers, mechanics.  Recommending repairs and upgrades to the equipment.  Trying to reduce 

downtime.  Investigating problems.  Solving them” (p. 95-96).  He indicated that his role also 

included implementing “a preventative maintenance program” (p. 96).  He recalled that he had 

an office “Out in the plant” that was located on the “second floor” (p. 683).  He estimated that he 

spent “75” percent of his time “Out in the plant” and “25” percent “in the office” (p. 683).  He 

considered his management style as “hands-on” (p. 98).  He stated: “I am the supervisor, so I do 

get my fingers dirty.  But I’m not in there doing a hundred percent of the work.  So I’m standing 

there and still using it, you know, because I’ll get in there and I’d say, move over and I’ll spray it 

and get it off, you’re taking too much time” (p. 115).  He estimated that he spent “30 percent” of 

his time working on the plant floor and the other 70 percent of his time supervising, conferring 

with colleagues, and walking around (p. 684).  He clarified that his time was spent “50/50” on 

the floor working versus supervising and conferring with colleagues (p. 685).   

 

Mr. Simmons recalled that at Supradur he used “the CRC, the Liquid Wrench, the Permatex 

adhesives, the 3M adhesives,” “The 77,” “3M 1300,” and “Loctite” (p. 103-104, 137).  He 

indicated that he also used gasoline, but “not as much” as he did at New Jersey Zinc (p. 103).  He 

indicated that these products were kept in “a small storage area” that also contained a “safety 

cabinet” (p. 105).  He clarified that of the time he spent on the floor working around incidentals, 

more often than not it was his employees using those incidentals instead of him (p. 1124).  When 

he was supervising others, he estimated that they used degreasers “25 percent” of the time and 

other incidentals 75 percent of the time (p. 1124-1125).  When he used the incidentals himself, 

he estimated that he used “CRC” or another degreaser “50 percent” of the time (p. 1125-1126).  

He estimated that his degreaser use was “75/25” inside versus outside (p. 1126).   

 

Mr. Simmons estimated that he used “one to three gallons a week” of Liquid Wrench (p. 109).  

He agreed that he would use this product to unseize bolts and would use a torch in the same 

manner as described previously (p. 112-113).  He indicated that he did not use B-12 (p. 116).  He 
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estimated that he used” two and a half to two tubes” of Permatex a week (p. 116-117).  He 

estimated that he used the 3M products “once or twice a week” (p. 117).   

 

Mr. Simmons indicated that he would use gasoline to fill vehicles or equipment on a monthly 

basis (p. 458).  He indicated that he also gasoline to wash his hands monthly, but his use of 

gasoline for any other purpose was “very limited” (p. 457).  He later stated that he would not use 

gasoline to clean his hands at Supradur (p. 845).  He indicated that he continued to use gasoline 

for “cleaning bearings, gearboxes, things like that.  Soaking it in there” but he didn’t “use much 

gasoline” because they had “Safety-Kleen solvent stations” (p. 113).   

 

Mr. Simmons estimated that he would use the parts washer “several times a month” (p. 841).  He 

recalled that the parts washers were located in the “boiler room and the maintenance shop” (p. 

113, 118).  He indicated that he used the parts washer for cleaning “number six fuel oil” from the 

boilers off of “any of the equipment” such as “the pumps, any of the filtering system or the steam 

system or the piping system that needed to be repaired” (p. 839-840).  He explained that he 

would “soak and clean” these parts in the parts washer (p. 840).  He indicated that the oil was 

“very hard to remove” and he “Spent a lot of time with a brush, cleaning it and rinsing it and 

cleaning it and rinsing it” (p. 840).  He indicated that he would also clean “bearings” in the parts 

washer (p. 840).  He was unable to quantify how often he cleaned bearings and pumps in the 

parts washer (p. 842-843).  He stated that he would wash his hands in the parts washer “two, 

three times” “everyday” (p. 119, 846).  He indicated that the amount of time he spent washing 

his hands in the parts washer would range from “A minute” to “five minutes,” but agreed that it 

was often only a minute (p. 938-939).  He indicated that he did not notice any physical effect on 

his hands or bleaching of the skin after he used the parts washer (p. 848).  He recalled that Safety 

Kleen “came in once a month” and “cleaned and emptied” the parts washers (p. 118).  He 

indicated that cans of safety solvent or gasoline were used for “field repairs” but not for “small 

jobs” (p. 113). 

 

Mr. Simmons estimated that he used “six cans a week” of CRC carburetor or brake cleaner, but 

“it could be more” because “it all depends what you did” (p. 114).  He later testified that he used 

only “one to two cans” per week (p. 1143-1144).  He indicated that he could go “Maybe days” 

without using a CRC product (p. 718).  He indicated that CRC was used for small jobs because it 

was “more convenient to use than dragging gasoline or solvent” (p. 113-114).  He stated that the 

brake cleaner was used for “Many different bearings, pumps.  Gearboxes,” while the carburetor 

cleaner was used for the “Same thing” but “Heavier degreasing” (p. 1156-1157).  He clarified 

that the brake cleaner was used for “light” because “it only had small oil or grease in it that you 

could get it off” (p. 115).  He stated that he used “Both the Brakleen and the carburetor cleaner” 

but was unable to provide a breakdown of how many cans of each he used (p. 713, 718, 1155).  

However, he indicated that he would use “More carburetor than the brake” because “there’s not 

as many light duty oil jobs as there are heavy duty oil jobs” (p. 115).  He recalled that the CRC 

brake cleaner and carburetor cleaner came in the same 16-ounce cans that he used at New Jersey 

Zinc (p. 719).  He did not recall any changes to the can or label or seeing the words chlorinated 

or non-chlorinated (p. 719-720).  He indicated that he “personally would have taken” the CRC 

cans off the shelf, and if he had a half empty can, it would “Probably wind up” in his office 

“either adjacent to” or on his desk (p. 716-717).  He indicated that he would use the partially 

empty can on several jobs until it was exhausted and then go get another can (p. 1144-1146). 
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Mr. Simmons indicated that he would use other brands of degreasers besides CRC “on occasion” 

when he “ran out of it” and would probably go to “NAPA” and get “NAPA brake cleaner and 

carburetor cleaner” (p. 714).  He clarified that they used “NAPA instead of CRC” at “some 

places” and “not every place used CRC” but he could not recall which places didn’t use CRC (p. 

60, 166, 601).  He stated that “CRC and NAPA could have been used at any one of those places” 

(p. 602), but also stated that “All sites probably” except for “the early part of Jersey Zinc” used 

CRC (p. 602-603).  He was unable to estimate a percentage of CRC brake and carburetor cleaner 

versus another manufacturer’s products used at Supradur (p. 1144).   

 

Mr. Simmons indicated that he first recalled seeing a Material Safety Data Sheet “In the eighties” 

at “Supradur, GAF” (p. 35-36, 98-99).  He recalled that binders of MSDSs were kept in “several 

places” including “one in the main office,” one in his office, and “one in the production area” (p. 

108).  He indicated that there was a “safety director” at Supradur (p. 99).  He indicated that he 

personal ran some safety training seminars and meetings, but did not run the safety program (p. 

98, 695).  He stated that would “run safety training, safety meetings” and “Some of them were 

weekly” (p. 98).  He recalled that hazard chemicals were part of the safety training (p. 101).  He 

stated: “one week you would have ladders, one week you would have hazardous materials,” 

“you’d have different safety talks.  And they gave you a paper and you’d have to read off what 

they were and everybody in the room would have to sign off” (p. 101, 103).  He estimated that 

there was a meeting “maybe once every year” where reading and understanding MSDSs was 

reviewed (p. 690-691).  He agreed that the training at Supradur made him more vigilant about 

reviewing product labels, warnings, and instructions (p. 693).  He indicated that there was also a 

safety manual (p. 102).   He recalled that there was an “eight hour study with a dosimeter” to 

monitor air inside the workplace at Supradur (p. 131-132).  He stated that “Everybody” was 

required to wear a dosimeter for “eight hours collectively,” but he could not recall who did the 

study or what the results were (p. 132-133).  He believed that the testing was measuring the 

“parts per million in the air that you were breathing in a time weighted average” because of the 

components of the cement process: “cement, sand, asbestos, in that pot, and cellulose” (p. 133). 

 

Mr. Simmons stated that he wore work clothes at Supradur until they provided uniforms “Later 

on” (p. 308).  He indicated that the uniforms had “Long sleeved shirts” (p. 308).  He indicated 

that coveralls could be requested because of “the dirtier environment” but were not provided “as 

a normal” (p. 308).  He recalled that a uniform service would launder the work clothes (p. 308-

309).  He indicated that the following PPE was available at Supradur: “Hardhat, glasses, safety 

glasses, masks, “PAPRs,” and “Hearing protection” (p. 454-455).  With respect to the PPE, he 

stated that he used “All of it at certain times” while handling incidentals (p. 456).  However, he 

indicated that his use of gloves while handling incidentals was “Probably zero” and his use of 

masks was “Limited” (p. 456-457).  He indicated that he would wear a respirator while working 

because of “The environment” (p. 309).  He indicated that he did not have a physical reaction 

when he used the incidental products at Supradur (p. 120).  He recalled that he would shower at 

the end of every day at Supradur before he left (p. 856).    
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Hastings Pavement 

 

Mr. Simmons indicated that he worked for Hastings Pavement from February of 1997 until “‘99, 

2000” (p. 126-127).  He indicated that he spent the time between his position at Supradur/GAF 

and Hastings Pavement looking for work (p. 122).   

 

Mr. Simmons described Hasting Pavement as “mid” industrial (p. 135).  He estimated that the 

building footprint was “200 yards by 50 yards” (p. 128).  He later stated that the building itself 

was “probably a hundred by 50 yards wide” (p. 323).  He estimated that there were “30 to 50” 

pieces of equipment that were from the 1900 era (p. 136).  He indicated that the facility 

contained the following equipment and areas: “asphalt batch plant,” “cement batch plant,” 

“cement paving machine,” “asphalt paving machine,” “maintenance shop,” “Two grinding 

machines,” “outside storage,” “lagoon for waste,” “belt conveyors and a warehouse” (p. 731-

732).  He indicated that there were “Limited” windows and doors at the facility no ventilation 

system (p. 323).  He stated that the amount of equipment outdoors was “limited” (p. 128).  He 

clarified that the “Dust collection system,” “drying material in incoming conveyors,” and “some 

of the asphalt plant” were outside (p. 128).   

 

Mr. Simmons agreed that he was hired as a maintenance manager at Hastings (p. 126).  He 

indicated that he became a maintenance manager/plant manager during the “last year” that he 

worked there (p. 126).  He stated that he “was responsible for everything within the plant and the 

grounds” including maintaining the “Building structures” and “the machinery” (p. 127).  He 

indicated that he supervised a “machinist,” “five repairmen,” and “One electrician” (p. 127).  He 

stated that this crew “repaired and installed different equipment to keep the place up and 

running” (p. 126).  He estimated that he spent “75 percent of the time” on the floor assisting and 

“25 percent” of his time performing supervisory duties “on the computer or whatever” (p. 134).  

He estimated that “50 percent” of the time that he worked with incidentals was personal usage 

versus supervising others using those incidentals (p. 1127).  He estimated “50 percent” of his 

incidental usage was degreasers (p. 1128).  

 

After he became plant manager, Mr. Simmons agreed that he supervised 40 employees (p. 158).  

He stated that the breakdown of on the floor assistance and supervisory duties “Did not change” 

when he became plant manager, but clarified that “there was more administrative duties” which 

changed the breakdown to “65/35” (p. 135).  Of the time spent on the floor with his employees, 

he estimated that “50 percent of that time” was spent pulling wrenches and doing work (p. 315-

316).  He later explained: “it’s not that I take on the job myself and do all of the work 50 percent 

of the time on the job.  I assist.  I might help.  But I’m not the fifth wheel in the crew” (p. 734).  

He indicated that he was unable to quantify how much time he spent using incidentals (p. 735-

736).  He estimated that “25 percent” of his time spent assisting others involved the use of 

incidentals” and “25 percent” of his incidental usage was degreasers (p. 1129).  He indicated that 

the breakdown of inside versus outside usage of degreasers was “75/25” (p. 1130).  He clarified 

that he did not handle degreasers when supervising and only used them when assisting others (p. 

113).  He testified that he “personally did not have” his “own supply of incidentals” (p. 737).   

 

Mr. Simmons recalled using Loctite “Thread locker” at Hastings (p. 142).  He estimated that he 

used Liquid Wrench “Maybe twice a month” for “loosening bolts, nuts, whatever,” but stated 
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that there “wasn’t as much equipment there to repair” (p. 143).  He recalled using gasoline for 

“cleaning parts” and for “forklifts,” “generators,” and “Gasoline pumps” (p. 151).  He estimated 

using the 3M 77 “Once a month” and the Permatex “Two, three times a month” (p. 153).  He 

indicated that there was a parts washer that was “owned and maintained by the company” but it 

“wasn’t a Safety-Kleen” brand and he did not know what solvent was used in the parts washer 

(p. 156-157, 743-744).  He estimated that he used the parts washer in the asphalt room “one or 

two” times a month, and the one in the repair room “A few times a month” to clean “bearing, 

gearboxes, chain,” “the asphalt pressing equipment,” “Cylinders,” and “Threaded rods that were 

all full of grease” (p. 891, 909, 895).  He indicated that he washed his hands in each parts washer 

a few times a month for approximately one minute (p. 898, 910, 940).  He indicated that he did 

not remove any solvent from the parts washer to use in the field and stated: “It was contained in 

a parts cleaning station and stayed there” (p. 742).   

 

Mr. Simmons recalled using both CRC “carburetor and the Brakleen” at Hastings and estimated 

using “maybe two to three cans a month” (p. 155-156).  He indicated that the amount “depends 

what you worked on” (p. 156).  He stated that the plant was a “very dirty place” and “if you 

worked in that area, you might have used five, six cans a week” but “Throughout the rest of the 

plant, maybe one can a month” (p. 156).  He later stated that he used “Two to three cans per 

week” and “sometimes” used “12” “Per week” or “maybe six per day” (p. 739-740).  He stated 

that he “usually did something during the week with it to clean” (p. 740).  He indicated that he 

used the carburetor cleaner more than the Brakleen and stated: “There was some light, oily, 

greasy applications that we worked on and we used that Brakleen for that.  But anything that 

came in large quantities that had to be removed we used the CRC or gas or a solvent to remove 

it” (p. 155).  He could not recall another brand of brake cleaner or carburetor cleaner other than 

CRC being used at Hastings (p. 743).  He indicated that he used degreasers, including CRC 

carburetor and brake cleaners, in the same manner as he did at Supradur (p. 737).   

 

Mr. Simmons recalled that there were safety meetings “Once a week” at Hastings, but he did not 

recall if hazardous chemicals were discussed (p. 145).  He indicated that he also set up a safety 

program that was “just for mechanical repair” (p. 487).  He clarified that it was a “job safety 

analysis” that dealt with “when you take a piece of equipment apart, the proper way of putting it 

back together and tearing it apart safely” (p. 478-488).  He recalled that the binders of MSDSs 

were kept “in the maintenance office” and “the plant manager’s office” and “out in the field and 

in the plant” (p. 148).  He stated that one of his duties was “to make sure that the booklet was 

complete as much as it could be” (p. 149).   

 

Mr. Simmons indicated that PPE was discussed as part of the safety meetings and the 

maintenance workers wore “Hardhat, safety glasses, steel tipped shoes, long sleeved shirts” (p. 

146).  He stated that the use of a respirator or mask “Was not required” but that he would wear 

them in “Some instances” (p. 146, 319).  He later clarified that there were “Dust masks” but not 

assigned respirators, and “There was no fit test done there” and the respiratory protection 

provided was not clean (p. 319, 745-746).  He did not recall wearing a mask when working with 

the incidentals (p. 146).  He did not recall the air ever being monitored at Hastings (p. 135).  He 

indicated that he would wear gloves when working with incidentals if it were “excessively dirty” 

or there was “a lot of grease, oil dirt, residue” that had to be removed before using the product” 

(p. 147).  He estimated that this occurred every other month (p. 458-459).  He later stated that he 
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did not wear gloves when handling incidentals and gloves were not available through the 

company (p. 745, 747).  He stated that he wore “Regular clothes” and long sleeved shirts, but 

“they did not have uniforms” or provide coveralls (p. 318-319).  He indicated that he would not 

shower at the Hastings facility at the end of each workday, but would shower when he got home 

(p. 940).  He did not recall experiencing any physical reaction to the incidentals he used at 

Hastings (p. 171).   

 

Nicolock Paving  

 

Mr. Simmons indicated that he worked at Nicolock Paving from March 2000 to January 2001 

and again from December 2001 to November 2002 (p. 161, 163, 197, 747).   

 

Mr. Simmons stated that they made pavers at Nicolock Paving but it was “Totally different” 

because it was “Automated” and they “used automated Masa machines from Germany” (p. 163).  

He clarified that there were two plants and each one had a Masa machine (p. 164-165).  He 

indicated that the two plants combined were “50,000 square feet” and the ceilings were “25 feet” 

(p. 330).  He indicated that each Masa machine consisted of “35 different pieces of equipment 

that could be worked on” (p. 164).  He stated that there were “Limited” doors and windows that 

were open seasonally and no ventilation systems (p. 330-331, 950-951).  He stated that there was 

“Heating” but “no cooling” (p. 331).  He estimated that “90 percent” of the equipment was 

indoors (p. 329).  He indicated that his office was “in the main office” which was attached to 

plant one and there was a wall separating the main office from production (p. 750).   

 

Mr. Simmons indicated that he worked as plant manager and his “responsibility was to take care 

and maintain the plants” and ensure they “made orders that were necessary per day, per week, 

per month to hit our goals” (p. 165-166).  He clarified that his duties included “managerial 

administration of the employees,” the “safety of the employees,” the “scheduling of the 

employees,” “Production output,” and the “facility” and “inventory” (p. 748).  He recalled that 

there were “35 to 40” employees at this facility when he worked there (p. 163).  He estimated 

that “85 percent” of his time was spent doing maintenance, and of this, “75 percent of the time” 

he was doing maintenance work as opposed to instructing, supervising and teaching (p. 165, 325, 

749).  He clarified that “50 percent” of the time he was personally hands-on doing maintenance 

and the other 50 percent was spent supervising others doing maintenance work (p. 750, 1131).  

While performing maintenance work, he estimated that “25 percent” of his time was spent using 

incidentals and “25 percent” of his incidental usage involved degreasers (p. 1132).  He estimated 

that the percentage of time spent working with degreasers indoors versus outdoors was “75/25” 

(p. 1132-1133).   

 

Mr. Simmons indicated that he used the Loctite 242 “Quite a bit” at Nicolock or “a bottle a 

month” (167-168).  He indicated that there was a parts washer but it “was not Safety-Kleen” (p. 

168).  He later stated that there were “at least two” parts washers and he used the parts washers 

weekly (p. 460, 943).  He stated that he did not use 3M products, but used “A tube a month, 

maybe a tube every two months” of the Permatex (p. 168-169).  He stated that he used “Very 

little” gasoline for “cleaning materials,” but did use it “for filling the forklifts and things like that 

“(p. 170-171).  He estimated that he used “a gallon can” a month of Liquid Wrench (p. 171).  He 

also recalled using “WD-40” at Nicolock as a “penetrating fluid” (p. 755).   
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Mr. Simmons stated that he used CRC degreaser “for sure” at Nicolock and estimated that he 

used “Maybe six cans in a month” of CRC products (p. 169-170).  He stated that he used “a lot” 

of CRC Lectra Clean and he “sprayed” into “electrical control panels to clean the dust and the 

dirt and stuff away” (p. 169-170).  He estimated that he used this product “Maybe once a month” 

and noted that it was “Not something” he “used a lot of” (p. 753-754).  He could not recall the 

color of the can but described it as a “spray can” with a size “Similar to the other cans” that was 

“probably a 16 ounce can” (p. 754).  He later testified that he used this product “at all of the 

places” that he worked and did not use if for anything other than electrical panels (p. 1543-1544).   

With respect to CRC brake or carburetor cleaner, he indicated that days could go by without 

using these products, but not weeks or months (p. 755-756).  He indicated that he used both 

carburetor cleaner and brake cleaner, but “More carburetor cleaner” (p. 169).  He clarified that he 

used both NAPA and CRC brake and carburetor cleaners at Nicolock (p. 752).  He stated that the 

NAPA branded brake cleaner was used “Less” than the CRC products and it varied “only 

because of stock” (p. 1158).  He indicated that he used the same application process for the CRC 

brake and carburetor cleaners at Nicolock as he did at Supradur and Hastings (p. 757-758). 

   

Mr. Simmons indicated that MSDSs were located “In a binder” at the facility with “One in the 

office, one in the plant” (p. 463).  He stated that he looked through and read the MSDSs, but 

could not recall which ones he read (p. 463).  He indicated that part of his responsibilities 

included maintaining the binder of MSDSs (p. 470).  He recalled that there was an “employees’ 

manual” but didn’t know “Whether it had anything to with safety all the way through there or 

not” (p. 215).  He indicated that he was unaware of any air monitoring being conducted at 

Nicolock (p. 195).  

 

Mr. Simmons indicated that the PPE available at Nicolock included “Hardhat, safety glasses, ear 

protection” (p. 461).  He stated that masks and respirators were also available, but he did not 

wear either while handling incidentals (p. 462-463).  He indicated that he did not use a respirator 

at any time while working at this company, but later stated that he would wear a mask in a 

“highly dusted area, visibly dusty” (p. 328, 1160).  He recalled that the employees needed to 

purchase gloves on their own and “bring them in” but he did not do this (p. 461).  He stated that 

he wore “Regular clothes” including long-sleeved shirts and there was no uniform service or 

coveralls (p. 328).  He indicated that he would shower when he got home from Nicolock (p. 

952).  He did not recall experiencing any physical reaction to the incidentals used at Nicolock (p. 

171).   

 

Glen-Gery Brick 

 

Mr. Simmons indicated that he worked at Glen-Gery Brick between his two stinks at Nicolock, 

which occurred from January to December 2001 (p. 181-182).  He stated that his work schedule 

was “Seven to 3:30” “Six days a week” or “Five and a half days a week” (p. 185).   

 

Mr. Simmons indicated that Glen-Gery made “kiln fired brick” pavers (p. 184).  He estimated 

that the facility was “300 feet long by a hundred foot wide” all on “One floor” (p. 184, 338).  He 

stated that the ceilings were “25 feet” high (p. 338).  He estimated that there were “75” pieces of 

equipment (p. 185).  He recalled that the facility contained “two kilns, two dyers, two brick 

baking machines and an automatic brick stacking machine” as well as “A grinder and storage 
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area” (p. 184).  He estimated that the machine shop was “30 by 40 by 15, 20 feet high” (p. 959).  

He indicated that the facility had windows and doors, including overhead doors for vehicles, but 

he could not estimate how many (p. 338).  He indicated that the facility did not have heating or 

air conditioning and the doors and windows were closed most of the time (p. 338-339).  He 

clarified that there were “Garage doors and windows” in the machine shop and the windows 

were open seasonally while the garage doors were “Always open” (p.  959-961).  He recalled 

that there were “fans blowing to evacuate some of the air from inside” the “maintenance floor” in 

the “Summertime” (p. 960).  He indicated that there was a “dust collector” for the “brick making 

facility area” but there was no air circulation outside this area (p. 339).  He indicated that his 

office was in a separate building from the production area, in a building with “Storage” or a 

“Parts storage area.  Warehouse” (p. 760).  He indicated that his breakdown of indoor versus 

outdoor work was “90/10” (p. 764).  He clarified that the “crushing was partially outside” and 

“dust collection fans were outside” (p. 763).   

 

Mr. Simmons indicated that he worked as a maintenance supervisor at Glen-Gery and directed 

12 mechanics, four electricians, two machinists, and one parts expediter (p. 181-182).  He 

clarified that he was involved in the “repair” of the manufacturing equipment and “not in 

production” of the pavers (p. 444).  He estimated that his time spent doing maintenance work 

versus office work was “Probably 50/50” (p. 186).  Of the time in maintenance work, he 

estimated that he spent “25 percent” of it actually performing maintenance work, and “25 

percent” of the time this work involved incidentals and “25 percent” of the incidentals were 

degreasers (p. 1133-1135).  He indicated that the percentage of time using degreasers inside 

versus outside was “75/25” (p. 1135-1136).   

 

Mr. Simmons estimated that he used Liquid Wrench “Maybe twice a month” at Glen-Gery (p. 

189).  He estimated that he used a bottle of Loctite “every two months” (p. 193).  He recalled 

that he used more of the 3M “tube than the 77” but only used these products “Once a month 

maybe” (p. 192).  He estimated that he used Permatex “Several times month” (p. 192).  He stated 

that he “personally did not use” gasoline for cleaning (p. 768).  He indicated that there was a 

parts washing machine located in the machine shop that he used every month to wash “Bearings, 

gearbox, pumps” (p. 464-465, 959, 961).   

 

Mr. Simmons estimated that he used “a can or two a month” of CRC carburetor cleaner or brake 

cleaner (p. 191).  He stated that he used both products, but used the carburetor cleaner the 

“majority” of the time (p. 764-765).  He indicated that he used these degreasers in the same 

manner as he had described previously (p. 764-765).  He indicated that NAPA brake and 

carburetor cleaners were also used but he couldn’t estimate how many times he used NAPA 

branded brake cleaner and “It was not preferred” (p. 766, 1162).   

 

Mr. Simmons recalled MSDSs being present at Glen-Gery and reading MSDSs, but he did not 

recall any of the names or manufacturers of the products (p. 185, 692).  He indicated that there 

was safety training and “periodic” safety quizzes and a safety person at Glen-Gery (p. 193, 216-

217).  He stated that “Hardhat, safety glasses, hearing protection, respirators, masks” and 

“gloves” were available to use (p. 465).  He indicated that he would “Occasionally” use all of 

these types of PPE when handling incidentals, but clarified that he would not wear gloves and 

wore a mask less than ten percent of the time while handling incidentals (p. 466-467).  He 
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explained that the frequency with which he wore a respirator was “Very limited” and was 

because of “The environment. Dusty, dirty, whatever” (p. 337).  He stated that he did not “know 

of” any air monitoring performed at Glen-Gery (p. 195).  He recalled that Glen-Gery had a 

uniform service “the latter part” of his time there and both his clothes and the uniforms had long-

sleeved shirts (p. 333).  He stated that coverall usage was “limited” and you had to request them 

(p. 333).  He agreed that he showered at the facility at the end of each work day (p. 963).   

He did not recall any physical reaction to any of the incidentals he used while working at Glen-

Gery (p. 196).   

 

Environmental Stone 

 

Mr. Simmons agreed that he returned to Pennsylvania and began working for Environmental 

Sone in November 2002 (p. 197).  He agreed that he worked at Environmental Sone until 

February 2006 (p. 440).  He stated that his shift was “seven to 3:30, five and a half days a week” 

(p. 199-200).   

 

Mr. Simmons indicated that Environmental Stone made a “faux stone” cement precast that is 

“mounted on your siding of your house” (p. 198).  He recalled that the ingredients of the finished 

product were “Cement.  Sand.  Iron oxide.  Water” (p. 441).  He estimated that the building was 

“12,000 square feet” and the ceilings were “30 feet” high (p. 345, 347).  He indicated that there 

was “zero” automation and “probably 20 pieces of equipment” (p. 201).  He described the 

equipment as follows: “a cement batching station.  A cement mixing station.  Compressor room.  

A filling conveyor.  A dust collector.  Molds dripping area conveyor,” “a curing area,” and a 

“warehouse” (p. 774).  He indicated that there were “three overhead doors,” a couple of doors for 

people, and “Very limited” windows (p. 347).  He recalled that the windows and doors were left 

open on a “Seasonal” basis (p. 348).  He indicated that there was no heating or cooling, but there 

was a ventilation system or exhaust fans (p. 348).  He estimated that “75 percent” of the 

equipment was inside of the building and 25 percent was outside of the building (p. 344).  He 

specifically recalled that “four or five” pieces of equipment were outside (p. 1138).   

 

Mr. Simmons indicated that he was a plant manager at Environmental Stone and was in charge 

of approximately 80 men (p. 198).  He stated that his job duty “was not specifically to do 

maintenance” but that he was “hands-on” (p. 198).  He estimated that he worked “50 percent 

plant manager, 50 percent maintenance” on a daily basis (p. 200).  He clarified that “25 percent” 

of the time spent doing maintenance work involved maintenance and 75 percent involved 

supervising others doing maintenance (p. 1136).  He estimated that he used incidentals “25 

percent” of the time when he was doing maintenance, and “25 percent” of the incidentals used 

were degreasers (p. 1137).  He indicated that the percentage of degreaser usage inside versus 

outside was “75/25” (p. 1137-1138). 

 

Mr. Simmons estimated that he used a “gallon” of Liquid Wrench “every three, four months” at 

Environmental Stone (p. 202). ).  He stated that his use of Loctite was “One bottle every six 

months” (p. 203).  He could not recall using any 3M products (p. 203).  He indicated that he used 

limited gasoline for “filling equipment” (p. 202, 469).  He recalled that there was a parts washer, 

and stated that he “Probably” used it monthly (p. 203, 470).  
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Mr. Simmons estimated that he used “Six cans every two months” of CRC degreaser at 

Environmental Stone (p. 203).  He clarified that “it’s a good possibility that there was a 

substitute of NAPA, a carburetor and Brakleen” (p. 775).  He indicated that he used “Maybe one 

to two cans” of NAPA product, but it wasn’t a preferred product (p. 1164).   

   

Mr. Simmons indicated that part of his responsibilities at Environmental Stone included 

maintaining the binder of MSDSs (p. 470).  He indicated that he read MSDSs while employed 

here, but could not recall for which products (p. 471).  He indicated that he did not typically wear 

gloves or respirators, but “it depends what you were doing” (p. 342).  He stated he would wear a 

respirator because of “Dusty, the environment” (p. 342).  He indicated he would not wear gloves 

if he was “just using incidentals” (p. 771).  He clarified that gloves and respirators were not 

provided for use, but masks were (p. 772-773).  He indicated that there was no uniform service, 

but he would wear long-sleeve shirts (p. 343).  He recalled that he would shower when he got 

home at the end of each workday (p. 973).    

 

R&C Heavy Mechanical 

 

Mr. Simmons indicated that he worked at R&C Mechanical from 2007 to 2012 (p. 351).   

 

Mr. Simmons described R& C Mechanical as “a mechanical contracting firm” that did “Repairs, 

installations” to various plants such as “asphalt plants, cement plants” (p. 208).  He clarified that 

they targeted “Asphalt and cement plants” for their services (p. 357).  He stated: “We erect them, 

we build them, we tear them down” (p. 208).  He indicated that the work took place across 

“several different worksites” that involved “several different types” of equipment (p. 357).  He 

indicated that the equipment at these plants would be indoors and outdoors (p. 359).   

 

Mr. Simmons indicated that he was a project manager for R&C Mechanical (p. 208).  He stated 

that his duties were to “get sales to visit different plants and see if they had any projects coming 

down the line, either new projects or capital projects or repairs or emergency repairs” (p. 209).  

He stated that he had “Hundreds” of customers (p. 781).  He explained that his job was to get his 

“foot in the door, if they had any projects” and then “estimate what it would cost to do the 

repairs.  And if you won the bid, you scheduled it – scheduled your people and your equipment 

and your materials and then performed the work, repairs or installation or tear down” (p. 209).  

He estimated that he spent “20 percent” of his time “in the office” and “80 percent in the field” 

(p. 786).  He estimated that “50 percent” of his time was spent at asphalt and cement plants (p. 

357-358).  He indicated that he used “less” of the incidental products while employed at R&C 

because he “dropped” much of his “hands-on” work (p. 210).  He estimated that he performed 

“90 percent administration and ten percent maintenance” work (p. 210, 1138).  He clarified that 

his maintenance work was performed at the customer’s facilities and this work was “50 percent 

outside, 50 percent inside” (p. 777-778).  He estimated that “25 percent” of the time he spent 

involved in maintenance work entailed the use of incidentals and “25 percent” of the incidental 

use was degreasers (p. 1140-1141).  He indicated that the percentage of degreaser usage inside 

versus outside was “75/25” (p. 1141).   

 

Mr. Simmons estimated that he used a “gallon” of Liquid Wrench “every six months” at R& C 

Mechanical (p. 211).  He recalled that he used a tube of Permatex “every maybe year” (p. 212).  
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He stated that he used “Both” 3M products “But not as frequent” (p. 212).  He indicated that 

there was a parts washer that he used monthly, but he did not know the brand or the 

manufacturer (p. 212-213, 472).  He indicated that he used gasoline, but “not to clean parts” (p. 

211).  He estimated that he would get gas for the welders “once or twice a week” (p. 211).   

 

Mr. Simmons estimated that he used “Probably a can or two” of CRC “in every six months” (p. 

211).  He clarified that this included both brake and carburetor cleaners (p. 782).  He indicated 

that he might pick up other degreasers at NAPA if he didn’t have CRC, but the NAPA “wasn’t 

the preferred” (p. 781-782, 1165).   

 

Mr. Simmons stated that “Each truck had to have” a MSDS “book or binder that they had to take 

with” them (p. 215).  With respect to safety training, he stated that the “foreman on the job had to 

give a safety talk weekly” and “It was mandatory that they had to sit down” and “have a safety 

talk weekly” and the “Subjects were changed weekly” (p. 217-218).  He recalled that “General 

use” of incidentals and how to handle hazardous materials was covered in the safety meetings (p. 

218, 476).  He indicated that Hazmat training was covered “Once a year” (p. 476).  He could not 

recall R&C having a safety manual (p. 475).  He indicated that “Hardhats, safety glasses, hearing 

protection, gloves” and “masks” were available for use (p. 473).  He later stated that “Respirators 

were also available” (p. 779).  He clarified that “gloves you had to purchase” and he would 

purchase “one or two pair a month” (p. 779).  He indicated that he kept the PPE in his assigned 

R&C truck when he “was in the truck and going to the job sites” (p. 778).  He clarified that he 

did not wear gloves while working at R&C, but would wear a respirator because of the 

“Environment” (p. 354-355, 473).  Specifically, he indicated that he would typically wear a mask 

or respirator when working “Indoors” at the plants (p. 358-359).  He estimated that he would 

wear a mask or respirator more than half of the time he was handling incidentals (p. 474).  He 

later stated that he wore a mask “less than 50” percent of the time and indicated that it was less 

than ten percent of the time (p. 480).  He stated that he wore “Street clothes.  Regular clothes” to 

work, which included long-sleeved shirts (p. 354).  He recalled that he would shower when he 

got home at the end of each workday (p. 982).   

 

Axcess Mechanical 

 

Mr. Simmons indicated that he worked at Axcess from January 2012 to 2014 (p. 219, 361).  He 

indicated that he left because he “got sick” (p. 993).   

   

Mr. Simmons estimated that the shop at Axcess was “40 by 60” with “16” foot ceilings (p. 988).  

He recalled that there was a “man door” and a “garage door” that would be open to the outside 

on a “Seasonal” basis or for about “Three to six months” (p. 989).  He indicated that his office 

was “60 feet away, in another building” (p. 990).  He estimated that he spent “90 percent” of this 

time in his office when he was at the Axcess facility (p. 991). 

 

Mr. Simmons indicated that his job title at Axcess was “Project manager/vice president” of 

“operations” (p. 220).  He clarified that he was promoted to vice president of operations within 

“Probably a year” (p. 791).  He agreed that his project manager position was similar to the 

position he had at R&C mechanical where he moved from to job to job and wasn’t in one 

particular facility (p. 363, 792).  He indicated that it was a mixture of “light to heavy duty 
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industrial,” but he would work more on industrial baking facilities and equipment (p. 363-364, 

789).  He stated that he did “some” maintenance work “but not near” what he used to do” (p. 

220).  He estimated that “90 percent of the work would be indoors, ten percent perhaps outdoors” 

(p. 364).  As vice president of operations, he estimated that he spent “50 percent” of his time 

doing “Project management” and “50 percent” doing administrative or office work (p. 791-792). 

   

Mr. Simmons indicated that the products he used at Axcess and the frequency with which he 

used them were the same as those used at R&C Mechanical (p. 220).  He indicated that the 

breakdown regarding incidental and degreaser usage at Axcess was also the same as R&C 

Mechanical (p. 1142).  He clarified that his use of products decreased at Axcess because half of 

his work was project manager work (p. 793).  As Vice President, he stated that he used “zero” 

degreaser (p. 794).  He indicated that he would use the parts washer “Several times a month” 

from the “Beginning to the end” of his career there to clean his “hands.  Bearings.  Pumps” (p. 

986-987).   

 

Mr. Simmons indicated that he used the CRC Brakleen and Carburetor Cleaner at Axcess in the 

same manner as previously described (p. 792-793).  He recalled that the CRC products “were the 

only ones that were supplied” but if he was “out on the road” and didn’t have CRC, he could 

have stopped at a store and “picked up CRC or NAPA” or “something like that” (p. 796-797).  

He indicated that NAPA wasn’t a preferred product because of “Expense” (p. 1170).   

 

Mr. Simmons indicated that “Each truck had a MSDS binder” at Axcess and binders were also 

kept in “the office and in the shop” (p. 481).  He clarified that it was mandatory for foreman to 

have a binder in their truck, but not the project manager (p. 481).  He indicated that he read 

MSDSs while at Axcess, but could not recall for which products (p. 482).  He agreed that there 

was a safety manual and a handbook and he had a copy of the safety manual (p. 221).  He stated 

that safety training was “reading the paper.  No hands on” (p. 477).  He indicated that “Hardhat, 

safety glasses, hearing protection, gloves, masks, respirators” were available for use (p. 478-

479).  He stated that he would wear “Mask.  Respirator.  Hardhat.  Safety glasses.  Hearing 

protection” while handling incidentals, but not gloves (p. 479).  He estimated that he would wear 

a mask or respirator less than ten percent of the time (p. 480).  He indicated that he would 

shower as soon as he got home after each workday (p. 992).   

 

Home Work  

 

Mr. Simmons indicated that he used various products at home when performing automotive 

repairs or working on his lawnmower (p. 105-106, 225-229, 807).  He indicated that he did his 

automotive work “Outside” in his “yard” or “circle driveway” (p. 1116).  He indicated that he 

would wear “Street clothes” during this work and his use of long sleeves was “Seasonal” (p. 

1117).  He stated that he wore gloves “Very little” and “Very seldom” (p. 1117).  He explained: 

“as a mechanic you can’t use gloves to work on a car” (p. 1117).  He indicated that he did not 

wear gloves, a mask, or a respirator while using incidental products non-occupationally (p. 486).   

 

Mr. Simmons indicated that he used Liquid Wrench “To loosen up rusted bolts” on “either the 

car, the lawnmower, things like that” “Once or twice a year” (p. 225-226).  He stated that he used 

Permatex for “A lot of different things on the car” or “a couple of gaskets in there for the 

28



exhaust” on the lawnmower about “once or twice a year” (p. 226-227).  He estimated that he 

used 3M products “Once a year maybe” and Loctite “Probably once a year” (p. 227-228).  He 

indicated that he did not use B-12 at home (p. 228).  He indicated that he would use gasoline for 

cleaning “carburetors, different things like that” or “on the lawnmower that you took apart that’s 

greasy” (p. 228-229).  He later stated that he did not use gasoline for maintaining or repairing the 

lawnmower (p. 541).  He indicated he would use “Some solvents” as a degreaser for automotive 

work and would use “gasoline probably” (p. 105-106).  He clarified that gasoline “had to be the 

basic” and was the “only thing” he “had available” at home (p. 1086).   He indicated that he used 

Elecro Clean to clean his “subpanel” “once in 20 years” and used “about a can” over the course 

of his non-occupational usage (p. 1551).   

  

Mr. Simmons indicated that he also used CRC carburetor cleaner or brake cleaner as a degreaser 

at home, which was “triggered” by his use of these products at New Jersey Zinc (p. 230, 805).  

He stated that he used CRC for “working around the lawnmower” or his “car” (p. 807).  He 

estimated that he used “One or two cans a year, maybe” (p. 230).  He clarified that one can of 

carburetor cleaner could last “six months to a year” (p. 807).  He stated that he used “More 

carburetor cleaner than the brake cleaner” and wasn’t certain if he “ever used brake cleaner much 

at all at home” (p. 806).  He indicated that the “sheer volume of the dirt or grease” would dictate 

which of these products he would use on a job (p. 1554).  He could not recall if he used the 

extender tube (p. 1062).  He indicated that the CRC products he used at home were the same 

packaging, same can, and same color as the CRC products that he used in the workplace (p. 161).  

He agreed that they were 16 ounce spray cans that were red and white with black caps (p. 161).  

He recalled that he purchased “a case” of both CRC brake cleaner and carburetor cleaner at 

Walmart and there were “Six” cans in a case (p. 1028-1029).  He indicated that he also 

purchased these products at “Auto Zone” and “Pep Boys” (p. 1040).  He clarified that he used 

other types of carburetor cleaners at home too, which “could have been a NAPA product” (p. 

808).  He stated: “Whatever was available I picked up.  To me, carburetor cleaner was carburetor 

cleaner at that point” (p. 808-809).   

 

With respect to using a degreaser on the lawnmower, Mr. Simmons stated that a “lawnmower is 

no different than anything else that was done industrial” (p. 811).  He stated that if the part was 

full of grease, he would “clean it off manually somehow to get the bulk of it cleaned” and then 

he “sprayed it.  Cleaned it.  Sprayed it.  Cleaned it” until he “got it to the point” where he could 

“take it apart” (p. 811).  He indicated that he would use carburetor cleaner when “changing the 

bearings” on the wheels or “for the axles” when “the wheels wear out and you have to change it” 

or when the “pulleys and stuff like that go on the inside” (p. 808).  He estimated that these tasks 

required the use of a degreaser “90 percent of the time” (p. 810).  He indicated that he would 

work on the lawnmower “as needed” which was “probably one every two years” or “Maybe 

every other season” (p. 810).  He recalled using “one” can of NAPA brake cleaner and “one can” 

of NAPA carburetor cleaner on his lawnmower (p. 1178).   

 

With respect to using a degreaser on his vehicles, Mr. Simmons indicated that he would use 

carburetor or brake cleaner when “changing the alternator,” replacing “the steering column,” 

replacing the “idler arms,” replacing “wheel bearings,” changing “the water pump,” cleaning the 

“intake manifold,” and changing “brakes” (p. 812).  He clarified that he would not use a 

degreaser for replacing spark plugs on a vehicle (p. 812, 1067-1068).  He recalled that the brake 
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cleaner would dissipate faster than the carburetor cleaner (p. 1079-1080).  He agreed that he 

could have used CRC, NAPA, or one of the other brands of degreasers for all of his home 

automotive work (p. 1115-1116).  He could not estimate how many times he uses CRC versus 

NAPA products, but indicated that “CRC” was preferred based on “Price” and he used “Very 

little” NAPA carburetor and brake cleaner (p. 1172-1173, 1178).   

 

Mr. Simmons estimated that he changed “Ten” alternators in his lifetime (p. 1068).  Of these, he 

recalled that he had to rebuild “Five” of them (p. 1076).  If the task required the use of a 

degreaser, he indicated that he would use “Brake clean” rather than gasoline (p. 1064-1066).  He 

clarified that changing an alternator did not always require the use of a degreaser and he only 

used a brake cleaner when he was rebuilding alternators (p. 1064, 1075).  During this task, he 

indicated that he would use the brake cleaner to “clean the whole housing” including the 

“bearings,” and the housing was “Six to eight inches in diameter” (p. 1077, 1082).  He estimated 

that this task took “An hour and a half, two hours” on the high end and “An hour” on the low end 

(p. 1077-1078).  He indicated that the number of sprays needed to complete the task “depends 

how dirty it is” and could range from “Two to 30” seconds (p. 1078-1079).  He indicated that the 

can would be “12 to 15 inches” from his face and “10 to 15 inches” from the housing when he 

sprayed (p. 1079).  He indicated that the product would “puddle” in the housing and evaporate 

from there (p. 1080).  He indicated that he would “Sometimes” use a rag to wipe the product up 

and “Discard” the rag afterwards (p. 1080). 

 

Mr. Simmons estimated that he replaced “Two” steering columns in total (p. 1069).  He stated 

that replacing a steering column always required the use of a degreaser and he would use 

“Carburetor cleaner or gas” (p. 1067, 1070).  He explained that the steering column “has grease 

involved with it because it’s a gearbox.  Some of it has hydraulics and it leaks.  So you would 

have to spray that up most of the place ends – each end of it to clean it up” (p. 1070).  He 

recalled that the carburetor cleaner was an aerosol can of either CRC or NAPA (p. 1071).  He 

estimated that his nose would be “Six to 10 inches” from the can when he was and the steering 

column would be “Six to 10 inches” from the can as well (p. 1071).  He recalled that he would 

typically hold the nozzle down for “30 seconds” when applying the carburetor cleaner and would 

use “About half” of the can (p. 1072, 1074).  He indicated that the number of cans he would use 

for this task would depend on “how dirty it is and when it was serviced last” and it “Could be 

one to two cans” (p. 1072).  He indicated that the product would puddle underneath the steering 

column and the floor was “Probably a foot” from the steering column when he was performing 

this task (p. 1072-1073).  He indicated that the product would “dissipate” so he “Normally 

wouldn’t” have to wipe the steering column with a rag (p.  1073).   

 

Mr. Simmons estimated that he replaced an idling arm a total of “Five or six” times (p. 1069).  

He recalled that when he replaced an idling arm, it would always require the use of a degreaser 

(p. 1065).  He indicated that he would use gasoline or “carb cleaner” for this task, but would be 

more inclined to use “Carb cleaner” (p. 1065-1066, 1080).  He agreed that he used CRC, NAPA, 

or one of the other cleaners that he couldn’t recall (p. 1081).  He described the process of 

cleaning an idler arm as follows: “most of the road grind and grease and stuff is located there 

because there’s boots – little bag boots for grease to protect the ball joint inside.  You have to 

spray that all up” (p. 1081).  He indicated that he would have to “clean it all up” before he started 

(p. 1081).  He estimated that the surface area he would be spraying would be “Three inches” 
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times “two joints to each idler arm” (p. 1082-1083).  He estimated that the can was “12 to 15 

inches” from his nose while he was spraying and the same distance from the joints that he was 

spraying (p. 1083).  He estimated that he would depress the nozzle for “30 seconds” on average 

and would use “One to two” cans of cleaner when replacing the idler arms (p. 1084).  He stated 

that he would wipe the joints “If necessary” but wiping wasn’t necessary if he cleaned it all off 

“with one spray, or a couple of sprays” (p. 1084).  He recalled that the carburetor cleaner would 

puddle on the part and the floor, which was about a foot away from the idler arm (p. 1084-1085).  

He indicated that this puddle “Wouldn’t totally evaporate because it’s mixed with the grease” (p. 

1085).  He indicated that he would “wipe it up” and the end of the job (p. 1085).   

 

Mr. Simmons estimated that he changed the wheel bearings ten times, but he would do “both 

sides” so it would be “20 wheel bearings” total (p. 1089-1090).  He indicated that replacing the 

wheel bearings always required a degreaser and he would use “carburetor” cleaner rather than 

gasoline (p. 1068, 1085-1086).  He agreed that he used CRC, NAPA, or one of the other cleaners 

that he couldn’t recall (p. 1086).  He explained that he would need to spray the cap, nut, spindle, 

and bearing during this process, but would not use the carburetor cleaner when putting it all back 

together (p. 1087-1088).  He estimated that it would take “Five seconds” to spray the cap, “30 

seconds” to spray the nut, “30 seconds” to spray the spindle, and “Another 30 seconds” to spray 

the bearing (p. 1088-1089).  He indicated that the cap was “Two inches,” the spray nut was an 

“Inch and a half,” and the spindle was “eight inches long, tapered from inch and a half to two 

inches, with four bolts mounting it to the A-Frame” (p. 1095-1096).  He indicated that the 

bearings were “tapered” with the outside diameter about “two and a half inches” (p. 1096).  He 

indicated that he would typically use “Two” cans “per side” when replacing the wheel bearings, 

so four total for each car (p. 1089).  He recalled that there was “about 18 inches” between the can 

and his nose when spraying all of the parts and the can would be “10 to 15” inches away from 

the parts (p. 1090-1091).  He recalled that the carburetor cleaner would “run off” and puddle on 

the floor rather than pool or evaporate on the part, and “Part of it” would evaporate from the 

floor (p. 1091).  He indicated that the parts were “About 12 inches” from the floor when he was 

spraying them (p. 1091).  He recalled that he would wipe the part with a rag after spraying it “if 

it didn’t clean off altogether with the spraying” and would discard the rag after he used it (p. p. 

1091-1092).   

 

Mr. Simmons recalled that he changed “One or two” water pumps (p. 1069).  He indicated that 

changing a water pump would always require the use of a degreaser because “it’s the front end of 

the car and it gets dirty” (p. 1065, 1092).  He stated that he would not use gasoline for this task 

and used “carburetor” cleaner because “It’s a heavier duty” (p. 1065-1066).  To change the water 

pump, he ststed that he needed to “remove the radiator and all the bolts and stuff to that” (p. 

1092).  He recalled that there were “Four” bolts on the radiator and he would “spray all the 

bolts” to “get the radiator out of the way” (p. 1093).  He indicated that he would next “spray the 

water pump fan so you can get at the bolts” (p. 1092).  He clarified that he would only be 

“spraying the bolt, not the fan” (p. 1094).  He indicated that once he removed the fan from the 

pump, he would “spray the bolts holding it onto the engine” (p. 1093).  He recalled that he would 

then “spray the water pump to disconnect it from the engine” (p. 1092).  He clarified that he 

would spray the “water pump housing itself, where it’s mounting to the engine.  Spray – 

disconnect the hoses” (p. 1092).  He indicated that he would also spray the “Four” bolts 

mounting the water pump to the engine (p. 1093-1094).  He agreed that, in total, to replace a 
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water pump he would spray 12 bolts and the water pump housing with carburetor cleaner (p. 

1094-1095).  He indicated that the bolts were approximately all the same size, “five –sixteenths 

diameter” (p. 1095).  He estimated that he would spray each bolt for “one to two seconds” (p. 

1096).  He estimated that the can was “15 to 18 inches” from his nose when spraying the bolts 

and “two to four inches” away from the bolts during spraying (p. 1097).  He recalled that the 

carburetor cleaner would typically “Drip off” the bolts and pool on the floor and “Part of it” 

would evaporate (p. 1098).  He indicated that the water pump housing was “eight inches in 

diameter” and he would spray the water pump housing for “five to 20 seconds” (p. 1005-1096).  

He estimated that the can was “18 inches” from his nose and “two to four inches” from the 

housing when he was spraying (p. 1097-1098).  He recalled that the carburetor cleaner would 

“run off onto the floor” when he would spray the water pump housing (p. 1098).  He indicated 

that “Most times” he would have to wipe up the bolts and water pump housing following the 

application of the carburetor cleaner (p. 1099).  He indicated that he would discard the rag after 

wiping it up (p. 1099).   

 

Mr. Simmons indicated that he cleaned an intake manifold “Once” and it was the most 

complicated job (p. 1069).  He recalled that the one instance he cleaned an intake manifold was 

on a “1984 Ford Escort” (p. 1099).  He indicated that cleaning an intake manifold would always 

require a degreaser and he would use “Brake” cleaner (p. 1068).  He clarified that he could use 

either the “Brake cleaner or the carburetor cleaner” for this task but preferred and “Used the 

carburetor cleaner mostly” (p. 1100).  He described the process as follows: “remove the air 

cleaner,” “remove the intake ventilation system,” “Pop all the hoses off of it,” and “Disconnect 

the linkage and pull the intake off of the manifold” (p. 1099-1100).  He indicated that “most of 

the grease” was “Between the manifold and the intake” (p. 1100).  He estimated that the surface 

area that he had to spray was “Six by six square by two inches deep” (p. 1101).  He recalled that 

he would have to spray it for between “five and 30 seconds” (p. 1101).  He recalled that the can 

was “About 18 inches” from his nose while he was spraying and the can was “Two to four 

inches” from the part (p. 1102).  He recalled that the carburetor cleaner pooled on the surface 

area that was being sprayed and “Some of it” would dissipate (p 1101-1102).  He indicated that 

he would wipe the remaining product that did not dissipate with a rag then discard the rag (p. 

1101-1102).  He clarified that none of the carburetor cleaner pooled on the floor (p. 1102).   

 

Mr. Simmons estimated that he performed “Twenty” brake jobs (p. 1069).  He indicated that he 

would use “carburetor and brake” cleaner for this task, but not gasoline (p. 812, 1102, 1067).  

He explained that there were two different types of brakes (p. 1103).  For disc brakes, he stated 

that he would “normally just use brake cleaner to clean the dust and stuff” “that’s generated from 

braking” (p. 1103).  He indicated that if there was a leak in the “hydraulic joint” of the “wheel 

bearing,” the hydraulic fluid would get “all over” the surface of “the drum, the caliper” (p. 1103-

1104).  He indicated that he would then use his judgement if the brake clean was “enough to take 

if off” or if he needed “carburetor cleaner to get it out of there” (p. 1104).  He described the 

process for a brake job on a disc brake as follows: “take your wheel off, take your nuts off” and 

“break down the bolts” – “there’s two bolts” that hold the disc brake “onto the wheel” – “You 

take them loose, move it to the side,” “get a C-clamp, depress the caliper,” “take the shoes back 

off, clean it all off with the spray.  Put new shoes back on.  Put a shim in there, if it’s needed.  

Put it back onto the – to the A-frame.  Bolt it back together.  Put your wheel back on.  Put your 

nuts back on” (p. 1104).   
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Mr. Simmons indicated that he would typically spray “Four different parts” on a disc brake: the 

“brake housing, the caliper, brake shoes, and the spindle” (p. 1105).  When spraying the brake 

housing, he estimated that the can would be “18 inches” from his nose and “Two to four” inches 

from the brake housing (p. 1105).  He recalled that the brake housing was typically “10 inches” 

and there was “One” brake housing “on each side” (p. 1108, 1111).  If the caliper was leaking, he 

indicated that he would spray for “30 seconds” (p. 1106).  If the caliper was not leaking, he 

stated he would spray for “Five seconds” (p. 1106).  He estimated that he found the caliper 

leaking “Two to three times” out of the “ten brake jobs” he performed (p. 1106-1107).  He 

clarified that it was ten brake jobs but “multiple that times two” because “There’s two of them.  

One on one side and one on the other” (p. 1106).  In a situation where the caliper was not 

leaking, he indicated that “Some” of the cleaner would pool on the brake housing.  He agreed 

that he would have to wipe it off with a rag and discard the rag after he used it (p. 1108).  He 

indicated that when the product did not pool, he would “always have to wipe some of it off 

inside the housing because it wouldn’t drip to the floor” (p. 1109).  When spraying the caliper, he 

estimated that the can of cleaner was “18 inches” away from his nose and “Two to four inches” 

away from the caliper (p. 1109).  He indicated that there were “two” calipers on a “normal car” 

that were “Three and a half inches in diameter.  Four inches in diameter” (p. 1111-1112).  When 

the caliper was not leaking, he indicated that a typical application would be “About five seconds” 

(p. 1110).  He indicated that the cleaner would “run off the caliper” “onto “the housing of the 

brake” but would not typically go on the floor (p. 1110-1111).  When spraying the brake shoes, 

he estimated that the can was “About 18 inches” from his nose and “Two to four inches” from 

the brake shoes (p. 1114).  He indicated that there were “Two” brake shoes on “each side” of a 

disc brake that were “about two inches wide by three inches long” (p. 1111-1112).  When the 

caliper was not leaking, he estimated it would take “One to two seconds” to spray the brake 

shoes “total” (p. 1113).  He indicated that the cleaner would “run off” the brake shoes onto “The 

housing” (p. 1113).  He stated that he wouldn’t wipe the brake shoes because he was “throwing 

them away, so it doesn’t matter” (p. 1113).  When spraying the spindle, he indicated that the can 

was “About 18 inches” from his nose and “Two to four inches” from the spindle when he 

sprayed the cleaner (p. 1114).  He recalled that the surface area of the spindle was “An inch and 

a half to two inches tapered.  Eight inches long” (p. 1115).  He indicated that there was one 

spindle on each side and he would “clean both spindles” (p. 1114).  He estimated that the typical 

application of cleaner would be “One to two seconds” to clean both spindles (p. 1115). 

   

Mr. Simmons testified that there was no meaningful difference in the way he used the CRC 

carburetor cleaner or brake cleaner occupationally than the way he used them non-occupationally 

on his automobile (p. 1118-1119).  He stated: “I have to say that throughout my whole career I 

used them basically the same way” (p. 1119).  He indicated that this included how much he 

would spray given how greasy a product was, how long he would depress the nozzle, and where 

the can was in relation to his nose and the part (p. 1119).  He indicated that the manner he would 

use the product, including the amount of product used, was also consistent between automotive 

work and occupational work (p. 1120).  He indicated that he never experience any sort of skin 

reaction, rashes, irritation, or drying from the use of any of the carburetor or brake cleaner 

products at his home or throughout his career (p. 1117-1118). 
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Deposition of George Martino, Jr. (co-worker, New Jersey Zinc) 

 

According to his deposition, Mr. Martino was born March 21, 1948 and lives in Jim Thorpe, 

Pennsylvania (p. 14).  He indicated that he graduated from Marian Catholic High School in 

Hometown (p. 16).  He stated that he attended “Vo-Tech schools and various classes” after high 

school while working at New Jersey Zinc (p. 16).  He recalled that he went to the Carbon County 

Vo-Tech in Jim Thorpe for metal welding part-time starting in “1971, ‘72” (p. 17-18).  He 

indicated that it was “at night for a year” (p. 18).  He indicated that he got a “certificate for 

welding” (p. 20).  He indicated that New Jersey Zinc also sent him to Stetsville Vo-Tech to take 

welding courses in order to become a “certified welder” (p. 20).  He recalled that he became a 

certified welder in “1975, ‘76” (p. 20).   

 

Mr. Martino indicated that he worked at New Jersey Zinc (Palmerton plant) from “1966 to 1980” 

and from “1992” to the present (p. 15).  He explained that “most of the West Plant” was shut 

down in “1980” but they kept the “shop area, the maintenance area,” and “the oxide area” 

running (p. 36-37).  He indicated that the plant was “pretty big” and had “different divisions” 

like “Oxide West, East Plant, West Plant” (p. 41).  He estimated that the West Plant was “Maybe 

two, three square miles” (p. 54).  He described the West Plant as having “Maybe 20 buildings” 

and “some were huge, some were small” (p. 54).  He stated that “there was a main building with 

all the furnaces” and “the maintenance area was above there” (p. 54).  He indicated that “maybe 

10, 15” buildings comprised Oxide West, which had “some big buildings, some small buildings” 

(p. 77, 90). 

 

Mr. Martino indicated that he was a “laborer” when he first started at New Jersey Zinc in 1966 

(p. 16).  He stated that he worked “Swing shifts” and did not have a steady shift (p. 27).  He 

indicated that he became a “maintenance helper” in “1969” and held this position for “three to 

four years” (p. 17, 19).  He indicated that he worked “Day shift” from “eight to 4:30” (p. 28).  He 

indicated that his next position was as a welder in 1972 or 1973, which corresponded with the 

completion of his welding certificate from the Carbon County Vo-Tech (p. 19).  He stated that he 

worked for “three to four years” in this position on the “Day shift” (p. 21, 28).  He clarified that 

he worked as a welder in the slab zinc area of the West Plant (p. 21).  He indicated that he started 

working as a “swing part-time maintenance foreman” during the “Day shift” in 1977 (p. 17, 22, 

29).  He clarified that while he was swinging part-time as a maintenance foreman, he continued 

working “back in the unions as a welder” (p. 22).  He indicated that he next got into the 

“supervision end” and was promoted to “maintenance planner” in 1978 and held this position 

until he was laid off in 1980 (p. 18, 21, 23).  He stated that this position was also “Day shift” (p. 

29).   

 

Mr. Martino indicated that when he came back to the plant in 1992, it was “as a subcontractor” 

(p. 30).  He explained that “Horsehead Development Company” owned the plant at that time and 

continues to own it under various names (p. 30).  He indicated that he was offered a salaried 

position in “February ‘92” after “About two months” working as a subcontractor (p. 3).  He 

recalled that his title was “Supervisor in engineering.  Field supervisor” (p. 31).  He stated that he 

became “Maintenance supervisor” in 1998 and “Maintenance superintendent” in “2008” and 

continues to hold that position (p. 32). 
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Mr. Martino did not know when Mr. Simmons started working at New Jersey Zinc and had no 

recollection of seeing Mr. Simmons at the plant in the 1960s or early 1970s (p. 40-41, 185).  He 

indicated that he and Mr. Simmons worked in “different parts of the plant” and he never had an 

opportunity to work right next to Mr. Simmons (p. 41, 186).  He did not know what degreasers 

he personally used in the 1970’s or what type of degreasers Mr. Simmons used either (p. 214).  

He did not recall any products manufactured by CRC being rolled out for use before he left the 

plant in 1980 (p. 127).  He did not have any personal knowledge of the types of oils or greases 

that Mr. Simmons would have used (p. 173).  Similarly, he did not have any personal knowledge 

of Mr. Simmons using gasoline while at New Jersey Zinc, and indicated that he personally did 

not use gasoline for cleaning because it was a “no-no” (p. 173-174).  He recalled that he was 

instructed not to use gasoline to clean his hands: “Ever since I began working in maintenance” 

(p. 174).  He clarified that he was told this when he became a maintenance supervisor, but did 

not know if that was the practice of other supervisors throughout the plant (p. 175).   

 

Mr. Martino recalled that Mr. Simmons was a production laborer in Oxide West, but did not 

know how long he worked there (p. 59, 77).  He stated that a production laborer’s role in Oxide 

West would be “cleaning up, shovel, broom” (p. 108).  He indicated that there would be no 

reason to use any type of lubricant while working as a laborer in Oxide West (p. 138).  He did 

not recall any respiratory protection being required “Back then” and indicated that you “Just 

usually talk to your foreman if you felt you need it.  Or sometimes the foreman would 

recommend you wear it” (p. 86, 149).  He indicated that “hardhat, safety glasses, safety work 

boot, gloves” were mandatory at Oxide West, but the gloves supplied were “cotton” (p. 87).  He 

recalled that the production laborers in the bag house would also wear a “Nomax hood that went 

over the top of their head” that was “Sort of like a race car driver hood” (p. 109).  He did not 

have a specific memory of Mr. Simmons wearing a respirator, but did recall Mr. Simmons 

wearing “Cotton gloves” (p. 200).     

 

Mr. Martino indicated that at some point Mr. Simmons worked as a “maintenance repairman” at 

New Jersey Zinc (p. 40).  He was not aware of Mr. Simmons being a millwright in the slab zinc 

or Oxide West area, but recalled that Mr. Simmons was “assigned” to a “trouble shift crew” and  

worked as a millwright on “breakdowns” and “shift work” and would travel from the “East Plant 

to West Plant” (p. 119).  He explained that a millwright was responsible for changing or 

replacing parts on equipment and “aligning everything back up” (p. 115).  He indicated that they 

“sent out millwrights to school” and “actually had them trained for that, specific jobs” (p. 145).  

He explained that a typical repairman didn’t have the training to get a piece of machinery aligned 

and “keep surface tolerance within thousands of inches” (p. 144-145).  At New Jersey Zinc, he 

agreed that millwrights working in the West Plant only worked in the slab zinc or Oxide West 

area (p. 117).  He clarified that if you were a millwright in Oxide West, you would be a 

millwright in all the buildings in Oxide West, and if you were a millwright at slab zinc, you 

worked in the slab zinc area because “You didn’t go from one to the other” (p. 117).  With 

respect to product usage, Mr. Martino indicated that millwrights would use “oil” and “grease” 

when changing a gearbox or taking couplings apart (p. 163).  He estimated that this would be 

“one percent” or “two percent” of the job (p. 163).  He indicated that a millwright would use 

“safety” solvent to clean a coupling before he would “repack it with grease,” but this usage 

would be “rare” (p. 145).  He indicated that applying various solvents, penetrating oils, and 

degreasers and then heating it with a torch was not something that he was familiar with or 
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thought should be done (p. 161).  He stated that “it’s going to be flammable” if it was done that 

way (p. 161).  He recalled that torches were used for “Cutting steel. Shrinking bearings on,” but 

“no chemicals” were “involved at all when you burn a nut and bolt off” and it would be “rare” 

for a worker to use solvent to remove a nut and bolt (p. 162, 191).     

 

Mr. Martino recalled that at one time Mr. Simmons was a swing foreman in the maintenance area 

(p. 38-39).  As a maintenance foreman, he indicated that certain parts would be an office job, 

while the other part was to “go out on the job site” and “oversee the completion of the job” (p. 

120).  He estimated that “Probably 25 percent” of the job was office work, and the other 75 

percent was “overseeing the work being done, that it’s getting done and getting done correctly” 

(p. 121).  He indicated that a maintenance foreman could not “physically do the work” because 

of the “Union” (p. 122).  He explained that if the foreman did the work, “the union people would 

file a grievance and get paid for it” (p. 122).  He stated: “You can just supervise and tell them 

what to do.  You cannot physically do the work” (p. 122).  He indicated that this was strictly 

enforced at New Jersey Zinc (p. 122).  He later clarified that there were instances where he 

assisted one of his workers in a supervising task and stated: “I’m sure everybody did, to a minor 

extent” (p. 197).  He believed that it was “Very possible” that Mr. Simmons assisted with the 

work (p. 197).  He recalled that a supervisor assisting their workers without a grievance being 

filed occurred “twice a month” “Depending upon the supervisor” (p. 198-199).  However, he 

indicated that he would not expect a manager to be helping with hands-on work 50 to 60 percent 

of the time (p. 221).   

 

Mr. Martino recalled that Mr. Simmons was an area maintenance supervisor in “the mid-

seventies” (p. 42).  In this position, he stated that Mr. Simmons oversaw “maintenance people, 

welders, repairmen, pipe fitters” in the slab zinc area of the West Plant (p. 43).  He indicated that 

he personally reported to Mr. Simmons at one point when he was a welder and Mr. Simmons 

was an area maintenance supervisor (p. 43).  He clarified that Mr. Simmons was his supervisor 

“Off and on” when he was a welder and he reported to Mr. Simmons until he became a 

maintenance planner (p. 44).  He indicated that an area maintenance supervisor was a 

management job and would not entail any hands-on work (p. 122-123).  He estimated that this 

job was “25 percent” office work and “75 percent” out in the field supervising and making sure 

people have the parts they needed (p. 124).  He reiterated that the supervisor would not be doing 

hands-on labor and this was a consistent policy through his tenure at the plant (p. 124).  He 

indicated that he would not expect an area maintenance supervisor to use a brake parts cleaner or 

carburetor cleaner in the early 1980s (p. 127).   

 

Mr. Martino did not know when MSDSs started being kept in the plant, but recalled that they 

were in place when he “came back to the plant in 1992” (p. 134).  He indicated that the company 

“had clothes” or uniforms that were assigned by the company and certain “dirty areas” had 

coveralls too (p. 146).  He recalled that the company laundered these work clothes (p. 148).  He 

indicated that the company built “15 minutes” into the schedule for shower time at the end of a 

shift as part of the union contract (p. 147).   
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Deposition of James Romanchik (co-worker, New Jersey Zinc) 

 

According to his deposition, Mr. Romanchik was born January 24, 1944 and has lived in Jim 

Thorpe, Pennsylvania his entire life (p. 11).  He indicated that he went to Jim Thorpe High 

School and graduated in “1962” (p. 14).  He indicated that he joined the Air Force in “August of 

’62” and was a “jet engine mechanic” (p. 14).  He indicated that he was honorably discharged in 

“1966” (p. 14-15).  He stated that he worked odd jobs for “a year” until he got full-time 

employment (p. 15).  With regards to training, he indicated that he went to “a couple of company 

schools to learn basic electricity” (p. 142).   

 

Mr. Romanchik indicated that he worked at New Jersey Zinc (Palmerton plant) from “February 

2, 1968” until “April” “1988” (p. 15).  He indicated that his first job at the plant was in the “zinc 

oxide bag room” and his title was “bagger and shaker” (p. 21-22).  He recalled that he held this 

position for “Three years” and then “went into maintenance” in 1971 (p. 23).  He indicated that 

his first job in maintenance was as an “apprentice repairman” in the West Plant in the slab zinc 

department (p. 23).  He stated that he worked with a “full-time repairman” as his “helper” and 

the full-time repairman taught him the job (p. 24).  He stated: “You go for his parts.  You take 

care of them that way.  That’s how you start” (p. 24).  He indicated that he was an apprentice for 

“Probably two years” and was then promoted to a full-time repairman in 1973 (p. 24-25).  He 

clarified that although he was a repairman in slab zinc, “as a trouble repairman, if they had 

troubles in other parts of the department, they would take us by truck over there to help out” (p. 

26).  He indicated that he could help in “East Plant, up the oxide, all over” and estimated that he 

could be called to the East Plant “maybe only two, three times” a month (p. 26, 29).  He recalled 

that he took a trouble foreman position in the late seventies (p. 30, 33).  He clarified that he was 

in the union when he started out as a swing trouble foreman, but as soon as he took the position 

full-time, “the union cut you off” (p. 37).  He indicated that this was the “bottom” position in 

management and he held this role for a few years (p. 33).  He indicated that he became a 

maintenance foreman in the “early eighties” (p. 33).  He stated that he was assigned to “the mix 

house and zinc dust” and this was his area “to cover and keep up-to-date” (p. 34).    

 

Mr. Romanchik indicated that he first encountered Mr. Simmons at New Jersey Zinc in 1973 

when they both worked as full-time repairmen on the trouble crew in the slab zinc area (p. 26, 

121).  He recalled that Mr. Simmons was promoted from an “apprentice” to repairman at the 

same time he was (p. 26).  He indicated they were on a crew together for “a couple of years” 

before they were both elevated to management (p. 31).  He stated that he and Mr. Simmons 

“worked together” and “rotated together” and the crew consisted of “two repairmen” and “one 

electrician and one welder” (p. 28).  He indicated that he never had the title of millwright, but he 

“Did the work” and “helped line machinery up and stuff, which is a millwright’s job” (p. 27).  

He indicated that Mr. Simmons was not a millwright either, but a repairman like himself (p. 27).  

He recalled that Mr. Simmons took a class that New Jersey Zinc offered as additional training to 

become a millwright, but Mr. Simmons wasn’t labeled a millwright (p. 171).  As repairmen, he 

estimated that they would spend “two hours, three hours” a shift in their repair shop and the 

remainder of time on the plant floor (p. 124).  Of the time spent on the plant floor, he estimated 

that they would spend “95 percent” of their time in slab zinc versus Oxide West (p. 127).  He 

stated that their job was to “repair machinery and stuff that was breaking down” (p. 127).  He 

recalled that he worked the most on “Replacing cables and stuff on the charge cranes” and “belt 
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conveyor, screw conveyors, skips carrying ore” and “furnaces” because they broke down 

frequently (p. 206-207).  He explained that it was “a lot of work” to maintain the belt conveyors, 

which entailed “Changing clips and all that stuff, wipers, skirting.  Adjusting the belt” (p. 128).  

He indicated that the conveyors would “build up with dirt” and it would “Tear them right up if 

you don’t keep up with them” (p. 128).  He indicated that he would remove dirt from the 

conveyors by hitting them with a ball peen hammer (p. 128).  He recalled that he would also use 

“scraping” and “shoveling” to get the “sludge” out of his way, but no chemical products (p. 208).   

 

Mr. Romanchik testified that he would use products as a repairman, but “it wasn’t an every day 

thing” and most of Mr. Simmon’s work as a full-time repairman did not involve the use of 

products either (p. 140).  He indicated that he personally did not use gasoline or see Mr. 

Simmons use gasoline while they worked together (p. 194-195).  He indicated that there would 

be no reason why Mr. Simmons would use gasoline at the plant, other than filling up a vehicle 

(p. 201).  He indicated that both he and Mr. Simmons used the parts washer when they were 

repairmen, which was kept in the repair shop (p. 161).  He indicated that about “30 people” 

worked in the repair shop and it had “Maybe 10, 12 feet” ceiling (p. 161).  He indicated that the 

room had windows and “Two doors,” but they “never opened” the windows and just “opened the 

doors” (p. 161-162).  He stated that they would clean “gearboxes, sprockets on belt conveyors, 

chains on belt conveyors” in the parts washer (p. 165).  However, he recalled that he could go 

weeks without using the parts washer and his use of the parts washer declined steeply when he 

became trouble foreman and he believed the same to be true for Mr. Simmons (p. 166-167).  He 

indicated that he did not personally use any degreasers at the plant before 1982 and did not recall 

Mr. Simmons using any degreaser other than the parts washer (p. 111-112).  He indicated that he 

did not use any brake cleaners in the slab zinc area or anywhere else at the plant and was not 

aware of Mr. Simmons ever using brake or carburetor cleaner (p. 128-130).  

 

Mr. Romanchik recalled that Mr. Simmons “took the maintenance foreman’s job first” “probably 

a year before” he did in the late 1970s (p. 30-31).  He clarified that the first “management job” 

from repairman was “trouble foreman,” which was the “bottom load” and entailed “shift work,” 

and after that you could become a “maintenance foreman” (p. 33).  He indicated that the job of 

“trouble foreman” worked out of the main office for maintenance and was “subject to call” on 

“Whatever broke down wherever” and “production would call you in and your job was to get 

production moving” (p. 31-32).  He stated that the role of trouble foreman was that of a “working 

foreman” (p. 34). He stated: “You weren’t just sitting behind your desk.  You had to be out in the 

plant” (p. 34) and “you got your hands dirty.  You got in there and helped your repairman to get 

the thing repaired.  You weren’t there only as a supervisory position.  Your whole goal was to 

get production up as fast as you could” (p. 37).  He indicated that he did not spend “very much” 

time in his office on a given day as a trouble foreman (p. 131).  He indicated that there was 

“usually” a breakdown somewhere and “Most” of his day was spent out working with the 

repairmen (p. 131-132).  He stated: “You get a lot of calls.  Plus all of us, we would make regular 

routines.  We’d visit the production foremen in all of the departments, East and West Plant, talk 

to them, see that everything was going right, if we didn’t have a breakdown” (p. 131).  He 

estimated that “a couple hours a day” would be spent doing physical manual work to assist in the 

workload (p. 132-133).  He indicated that the role of maintenance foreman required a little more 

office work because “you had to keep all the time and you had to order parts from the machine 

shop and so forth” (p. 34).  He indicated that he did not do any hands-on work as a maintenance 
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foreman because “the union stopped” him, and he stated that Mr. Simmons was not a hands-on 

maintenance foreman either (p. 98, 137-138).   

 

Mr. Romanchik testified that they “basically” did not use products to accomplish a given task 

because “most of the breakdowns” they worked on “didn’t require degreasing” (p. 134).  He 

stated: “It was more belt conveyors and sliding bearings on and off, and cleaning shocks and 

stuff like that” (p. 134).  He recalled that a “gearbox job” would require cleaning, but that job 

only occurred every “six months” (p. 135).  He indicated that he would sometimes help 

electricians out and “They used some sprays and stuff to clean relays and things like that,” but 

this occurred “rarely” or maybe “two, three times, that’s all, in a year” (p. 135-136).  He had a 

specific recollection of Mr. Simmons assisting an electrician as a trouble foreman, but did know 

how many times per year Mr. Simmons performed this task (p. 136-137).  The only other tasks 

he could recall that involved the use of products was “just cleaning up gears and things” or to 

clean off the oil off the “chains and sprockets and gears” of the belt conveyors before working on 

them (p. 138).  He estimated that he could go “weekly” without using any products (p. 139).   

 

With respect to specific products, Mr. Romanchik recalled that they used Liquid Wrench more 

than “a lot of things” because “there were places we weren’t allowed to use a burning torch or 

things were rusted or caked up, so we would soak them with Liquid Wrench and let them sit a 

couple minutes and then try to break them free” (p. 139).  However, he agreed that most of his 

work did not require the use of products and indicated that the same was true for Mr. Simmons 

(p. 139).  He stated: “The only chemical product we used was that Liquid Wrench and the parts 

washer.  I don’t remember any other chemicals” (p. 209).  He clarified that he did not use the 

parts washer as a maintenance foreman and never saw Mr. Simmons use it as a maintenance 

foreman either (p. 160).   

 

Mr. Romanchik indicated that there was a safety department at the plant and this department 

oversaw problems and made sure workers were in a “well ventilated area” when using any 

chemicals (p. 147).  He recalled that there were safety meetings that were “required” “maybe 

once a month” (p. 147-148).  He indicated that the safety meetings did not cover the health 

hazards from products “in the beginning” but when “Right-to-Know” came out in the “late 

seventies” you could request the files “with the breakdown of everything” (p. 187-188).  He 

recalled that MSDSs appeared “in the middle seventies” and were kept in a “big book” “in the 

one building where you could go in and get it on anything” “if you wanted to look” (p. 213).  He 

indicated that there was “Occasionally” air monitoring of the employees done at the plant and he 

would wear a “little canister” for his eight-hour shift and “they would check it” (p. 99).  He 

clarified that this monitoring was done at the safety department’s discretion and was “just a 

random thing” (p. 99, 100).  He stated that the “safety department used to select certain areas that 

they test at different times” (p. 100).  He indicated that he did not see the results from the 

monitoring unless there was a problem (p. 99).  He indicated that a typical problem was that 

“guys maybe needed a new respirator or something” (p. 99-100).  He believed that the air quality 

test results were reported back to the state (p. 100).   

 

Mr. Romanchik described the air quality around the furnaces in slab zinc as “good” (p. 76).  He 

recalled that the air quality in the mix house in the slab zinc area was “very dusty” and a 

“respirator area.  You had to wear a respirator” “At all times” (p. 76-77, 81).  He indicated that 
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everybody that worked in the mix house pre-1982 had to wear a respirator (p. 77).  He indicated 

that they were also supplied coveralls for working in the mix house (p. 80).  He indicated that 

long sleeves were required “in general” and he “Always” wore long sleeves (p. 81).  He recalled 

that the coveralls were “cleaned and put back for you” and you “picked up a clean respirator 

every day” (p. 80-81).  He indicated that the “coking area” and “Zinc powder” area also required 

respirators (p. 77, 79).  He stated that “OSHA required us to post all respirator areas” (p. 77).  He 

indicated that all workers in those areas were fit test for respirators, including maintenance 

foremen (p. 78).  He indicated that only certain areas of Oxide West required a respirator: “The 

briquette department and in the bag room” (p. 82).  He described the respirators as “a regular two 

cartridge thing” that was “set up for dust and fume” (p. 82).  He indicated that they were not 

required to wear a respirator in the shop (p. 101).  He indicated that repairmen would get 

“coveralls” with long sleeves and both he and Mr. Simmons would wear “regular white cotton 

gloves” “Most of the time” and “rubber gloves” when working on the “acid pumps” (p. 122-

123).   

 

Deposition of Leon Calviero (co-worker, Supradur and Hastings) 

 

According to his deposition, Mr. Calviero was born September 5, 1947 and currently lives in 

Bangor, Pennsylvania (p. 12).  He indicated that he graduated from Bangor High School in 

“1965” and attended “Kutztown State” for “almost two years” before he “quit school and joined 

the Navy” (p. 15).  He indicated that the Navy sent him back to college and he got a degree in 

“mechanical engineering” from North Carolina State in “1973” (p. 15).  He indicated that he was 

honorably discharged from the Navy in “1979” (p. 16).  He indicated that his first job out of the 

Navy was at Michelin Tire Company in Greenville, South Carolina (p. 16).  He indicated that he 

worked there for “a year” until 1980 (p. 16-17).  He stated that he moved back to the “Bangor 

area” and started a “small construction company” called “Hartwood Construction” that did 

“Residential building and remodeling” (p. 17).  He recalled that he was involved in this company 

until it failed in “’82, ‘83” (p. 17).  He indicated that his next job was in “outside sales” working 

for “Transply” selling “power transmission, material handling equipment” (p. 18).  He indicated 

that he worked for Transply until “1985” (p. 18).   

 

Supradur/GAF Premium Products 

 

Mr. Calviero indicated that he was hired by Supradur in 1985 (p. 18).  He indicated that he left 

Supradur in “Fall of ‘96” (p. 30).  He recalled that GAF purchased the plant a “Year and a half” 

before he left, as he was given “a year and a half contract” as part of the sale (p. 58-59).   

 

Mr. Calviero indicated that Supradur was in the “asbestos cement products” business at the time, 

but now manufactures “fiber cement siding and roofing shingles” (p. 19).  He described the 

production area as a “40,000” square foot building, “roughly a hundred by 400 feet” (p. 22-23).   

He indicated that the production area had an “A-shaped roof” and the wall height may have been 

“about 12 feet” and its apex “maybe have been 20 feet” (p. 75).  He indicated that there was a 

“five story tower” at the front of the building and each floor in the tower had a mixer (p. 23).  He 

indicated that there was no permanent work station in the tower because it was “fairly 

automated” (p. 24).  He recalled that the production building was “Primarily one floor” with 

offices “adjacent to the building and integrated with it.  Sort of a small wing off the front of the 
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building” (p. 24).  He indicated that there was the following machinery in the production area: 

“five mixers,” “a grinding operation,” “a casting operation,” “five die presses,” “autoclaves,” 

“two finishing lines,” “a packaging line,” “two large” “50,000 pound steam boilers, which were 

fed by number six fuel oil,” “forklifts,” and “a pickup truck” (p. 26-27).  He indicated that there 

were “three or four”  “overhead doors” at the “front end” of the plant that were open “in the 

summertime” or “Probably seven or eight months of the year” (p. 35-36).  He indicated that there 

were also windows that lined the outside of the facility, but he could not recall if they were kept 

open most of the time (p. 34).  He stated: “It seemed like there were a lot of ventilation fans 

running” (p. 34).  He indicated that there was “fairly extensive dust collection processes” and “a 

lot of air movement” (p. 35).  He indicated that his office was on the “first floor” and “50 feet” 

from the production floor (p. 24-25).   

 

Mr. Calviero indicated that “Most” of the maintenance work at the facility was performed 

“indoors” in the production area or in the maintenance shop or the welding shop (p. 33).  He 

clarified that the welding shop was a “small room off to the side of the maintenance shop” (p 

34).  He indicated that the ceiling heights in the maintenance shop and welding area were “like 

eight to ten feet” (p. 76).  He indicated that there were windows in the maintenance shop that 

were kept open “in the warm weather,” but he was unable to recall if there were fans or 

ventilation (p. 36).  He recalled that there were “ventilation hoods for the welding fumes” in the 

“welding shop” that would blow the exhaust “Outdoors” (p. 37).   

 

Mr. Calviero indicated that he was hired as a “purchasing agent” at Supradur and “shared some 

HR facility jobs” (p. 19).  He clarified that he was involved in “personnel issues” and because 

there was no engineer on the site, he took on “some of those responsibilities also” (p. 20).  He 

stated that he was “really hired to replace the plant manager, who was going to retire” so “it was 

really a familiarization period to learn that industry and that business” (p. 19).  He estimated that 

he was at the company “about a year” before he became the plant manager in 1986 (p. 20, 29).  

He recalled that there were “a hundred” employees when he was hired, but it “varied mid season, 

so it could be up and down 20 employees” (p. 21-22).  He indicated the he was on the production 

floor “daily” (p. 130).   

 

Mr. Calviero indicated that he met Mr. Simmons while working at Supradur and Mr. Simmons 

had already been there “a couple of years” before he joined the company (p. 18-19).   

He recalled that he spoke with Mr. Simmons “several times a week” and most of these 

conversations took place “in the shop” or his “office” (p. 130-131).  He indicated that his 

engineering responsibilities related to providing support to Mr. Simmons as a “maintenance 

supervisor” because “there was no engineer on site” (p. 20-21).  He explained that it was a “40 

year old plant with 40 year old equipment” so “modernization, process improvement work” was 

something that he and Mr. Simmons worked on “all through” their time at the plant (p. 21).   

 

Mr. Calviero indicated that when he became the plant manager in 1986, Mr. Simmons reported 

to him (p. 29).  He agreed that the primary responsibility of Mr. Simmons in the role of 

maintenance supervisor at Supradur was to oversee the work of his crew and not to perform the 

work himself (p. 31-32).  Specifically, he stated that Mr. Simmons’ duties were to “oversee” his 

staff of “about a dozen” “mechanics, machinists, electricians, that maintained the operation” (p. 

30).  He stated that Mr. Simmons was also responsible for “ordering materials, parts,” “for 
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schedules, work schedules,” “recording labor hours,” and “training people, directing people” (p. 

30-31).  He explained that Mr. Simmons spent time “on the floor” but “it was a small shop and it 

was a union shop” so “as a supervisor, he was not supposed to be doing hands-on work” (p. 31).  

He clarified that “in a small shop like that, some of that was done” such as “if he was training 

someone, he would be hands-on showing them how to repair a specific piece of equipment” (p. 

31).  He stated that Mr. Simmons “had come up through the ranks as a mechanic.  So his 

instincts were to put his hands on it” and there was a “constant coaching kind of thing” to break 

Mr. Simmons away from being a mechanic to being a supervisor (p. 86, 95).  He estimated that 

“10-15 percent” of Mr. Simmons’ time was hands-on or in “direct contact either directing his 

people at the site or assisting them or training them” (p. 32).  He clarified that most of this time 

did not involve the use of chemical products and he never observed Mr. Simmons cleaning a 

particular part (p. 33, 89).  He indicated that he did observe Mr. Simmons with dirty hands and 

saw wash his hands, but he could not recall how often or when (p. 89-90).    

 

As the purchase manager for the first year, Mr. Calviero indicated that he was responsible for 

purchasing “Anything that was used in the plant”, including chemical products used by the 

maintenance workers (p. 59).  He did not recall any of the chemical products that he specifically 

ordered and did not recall any CRC products being used at Supradur (p. 59, 83, 123).  He could 

not recall any of the cleaners used by the maintenance crew, if there was a gas tank or if he 

purchased gasoline for use at Supradur, or a specific instance of Mr. Simmons using the parts 

washer (p. 112 125-126, 128).   

 

Mr. Calviero indicated that, as plant manager, he was “the leader of the safety program” at 

Supradur (p. 45-46).  He stated that the safety program was “initially” about coming “into 

compliance with OSHA standards” (p. 46).  By the second year, he stated that he began “to take 

a different approach” and made the program more “proactive” “to prevent what people were 

doing” (p. 46).  He indicated that this total safety program included the handling of chemical 

products (p. 48).  He stated that “No chemical came into that place without a Material Safety 

Data Sheet” and copies of them were kept “down in the office” and separate binders were 

“located in the area where those chemicals were encountered” including the “maintenance shop, 

finishing department, production department, forming department” (p. 49).  He indicated that 

training on how to read a MSDS was done “annually” at a “minimum” (p. 50).  He indicated that 

Mr. Simmons’ role in the safety program was to “enforce the program, if necessary” and “Be 

aware of the program and lead” (p. 53).  He indicated that Mr. Simmons trained his maintenance 

staff about the safety rules, including the safe handling of chemical materials and consulting 

MSDSs to learn about potential hazards and proper use of those chemicals (p. 53-54).   

 

Mr. Calviero recalled that air monitoring was conducted at the facility (p. 37).  He explained that 

the company was “already under a citation from OSHA because of asbestos.  Airborne asbestos.  

Friable asbestos” before he started (p. 37).  He indicated that OSHA did not cite Supradur for 

exceedances with respect to chemical exposure (p. 45).  As a result of negotiations with OSHA, 

he indicated that Supradur had to “track” “the amount of airborne asbestos in the environment” 

(p. 38).  He indicated that a “health and safety consulting firm” performed the air monitoring, but 

OSHA would come in “at times” and “do the monitoring for us” to measure the “airborne 

particulate and quantifying that particulate as hazardous or non-hazardous” (p. 38).  He recalled 

that OSHA performed “at least half a dozen” inspections of the facility (p. 39-40).  He stated that 
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dust masks and protective equipment were “required” as an “interim program until engineering 

solutions could be found to reduce the asbestos air counts” (p. 38, 40).  However, he indicated 

that it became clear that with their 40 year old equipment at Supradur, that controlling escaping 

particulate would not be feasible and upper management made the decision to eliminate asbestos 

from the process (p. 39-41).  He indicated that they went full non-asbestos “around 1992” so it 

took “seven years” (p. 40).  He stated that in the interim, the respiratory protection program was 

beefed up to meet the “New standards” that were established by OSHA, which consisted of a 

“uniform service,” a “clean room,” and “one way showers” (p. 41-42).  He recalled that these 

measures were in place by “’87” (p. 42).   

 

Prior to this time, Mr. Calviero indicated that there were respiratory protection programs in place 

at Supradur, but “they just weren’t as extensive” (p. 43).  He indicated that everyone that entered 

the production floor area was “required to wear a negative pressure dust mask” or a “positive 

pressure purified mask” and employees had to undergo “fit tests” to ensure the masks were 

effective (p. 43, 56-57).  He clarified that these masks were required to be worn by 

“Maintenance, administration, management, anybody that entered the floor” (p. 43).  He 

acknowledged that enforcement “was probably not as rigid” before he got there and it took “the 

first year or two” after he became plant manager for strict enforcement (p. 43, 45).  He recalled 

that Mr. Simmons wore a mask on a daily basis throughout the duration of a shift (p. 91-92).   

He indicated that other required protective equipment at the plant included “safety shoes” and 

hardhats “in some cases” (p. 94).  He recalled that Mr. Simmons wore a uniform that included a 

long-sleeved shirt and long pants, but he could not remember seeing Mr. Simmons wear gloves 

(p. 111-112).   

 

Hastings Pavement 

 

Mr. Calviero indicated that he began working for Hastings in Leesport, Pennsylvania in “mid 

“97” (p. 60).  He later stated that he could be “off a year” (p. 61).  He stated that he spent “Only 

two” years at Hastings and left in “the summer of “99” (p. 62, 65). 

 

Mr. Calviero indicated that Hastings “Manufactured asphalt pavers and cement pavers” (p. 67).  

He indicated that the facility was “15,000” square feet and was “One production building” (p. 

67).  He estimated the dimensions of the building as “50 by 50, something like that.  50 by 100” 

(p. 70).  He indicated that the production building had “Two” floors (p. 67).  He indicated that 

the grinding and cement area, which comprised the majority of the production area, had “15, 20” 

foot ceilings (p. 75-76).  He indicated that the facility had the following equipment: “steam 

generating equipment, which was another boiler and fuel system that was used to drive the 

press,” “the press itself,” “a long conveyor,” “a surface grinding operation,” “production 

machine,” “a paving machine,” “some rolling stock forklifts,” and a “Front end loader” (p. 70-

72).  He stated that the ingredients for asphalt were “petroleum” and “stone” (p. 72).  For the 

cement product, he indicated that it contained “silica sand, cement and stone” and “mineral based 

pigments, iron oxide type pigments” (p. 72).  He recalled that there were windows and “at least 

two big overhead doors” that were “often open” (p. 76).  He could not recall anything else about 

the ventilation or whether there were any fans or exhaust systems (p. 74, 77).  He indicated that 

there was decent air flow and “the air was clear” (p. 77).  He indicated that his office was 
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initially in the production building, but he brought in a work trailer and “set it on site” for his 

office because the production area was “just too noisy” (p. 68).   

 

Mr. Calviero indicated that he was hired as the “Plant manager” at Hastings (p. 65).  He 

estimated that there were “20” employees at the facility (p. 69).  He indicated that he personally 

did not do any hands-on work at the plant (p. 72).  He clarified that he did not expect a plant 

manager to do hands-on work or use any sort of chemical product (p. 80).  He recalled that he 

hired Mr. Simmons to be a maintenance supervisor at Hastings (p. 61, 66).  He could not recall 

the specific location of Mr. Simmons’ office (p. 68-69).  He stated that he didn’t expect Mr. 

Simmons to do “any significant amount” of hands-on work either, but that he performed “maybe 

more” hands-on work at Hastings than at Supradur “because it was a smaller operation” (p. 73).  

He clarified that Mr. Simmons “wasn’t hired to be a mechanic.  He was hired to be a supervisor 

or leader” (p. 73).  He could not estimate what percentage of Mr. Simmons’ time would involve 

hand-on work, but stated that Mr. Simmons’ primarily responsibility was to supervise the 

maintenance crew (p. 73-74).  He did not have any recollection of specific products, including 

CRC products, and did not remember Mr. Simmons using gasoline at Hastings (p. 80, 114, 134-

135). 

     

Mr. Calviero indicated that he “led” the safety program at Hastings (p. 78).  He stated that he 

would have “introduced the same measures” such as MSDSs and “traditional industrial 

protective programs,” but could not recall if respirator protection was a component of the safety 

program (p. 78).  He remembered masks being there, but did not recall there being uniforms (p. 

79-80, 113).  He did not remember Mr. Simmons wearing gloves (p. 114).  He could not recall 

any OSHA inspections or citations at this facility or if there was any industrial hygiene air 

monitoring done (p. 77).   
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IV. OVERVIEW OF OPINIONS 

 

 My opinions are as follows: 

 

1. Mr. Simmons would have experienced negligible exposures to benzene from the 

handling and use of CRC products during occupational and non-occupational 

maintenance and repair work. 

 

2. CRC’s product MSDSs meet regulatory requirements and provide adequate 

information on chemical hazards and the safe handling and use of these products. 

 

3. Mr. Simmons’ potential exposures to benzene from the handling and use of CRC 

products would have been substantially less than historical benzene exposures 

associated with aplastic anemia and significantly less than his benzene exposures 

from active and passive smoking. 

 

4. The plaintiffs’ experts do not quantify Mr. Simmons’ exposures to benzene from 

any of the CRC products, and therefore have no basis for opining that such 

exposures were a significant factor in his disease causation.  However, Dr. Infante 

acknowledges that to the extent Mr. Simmons was exposed to benzene as a result 

of his handling and use of CRC products, such exposure would have been low.    

 

V. OPINIONS 

 

 The substance of my opinions is as follows: 

 

1.  Mr. Simmons would have experienced negligible exposures to benzene from 

the handling and use of CRC products during occupational and non-

occupational maintenance and repair work. 
 

Exposure assessment is broadly defined as the determination of the extent of human exposure.  

More specifically, exposure assessment involves measuring or estimating the magnitude, 

frequency, duration, and route of exposure to an agent in a specified population for a given time 

period.  Exposure assessment is one of the cornerstones of the risk assessment process, which 

entails characterizing the potential adverse health effects of human exposures to environmental 

hazards (i.e., in order for there to be a health risk, an individual must be exposed to the agent of 

concern).  Standard exposure assessment and industrial hygiene practices consider both the 

ambient air concentration of a chemical as well as the frequency and duration of exposure when 

characterizing inhalation exposures (NAS 1983; U.S. EPA 1989, 1992a, 1997, 2011, 2016; 

Stewart and Stenzel 2000; DiNardi 2003; ATSDR 2005; Ignacio and Bullock 2006).  The 

concept of “similar exposure groups” (SEGs) is also frequently used to assess the exposure 

profile for an individual or group of workers based on the “similarity and frequency of the task(s) 

they perform, the similarity of the materials and processes with which they work, and the 

similarity of the way they perform the task(s)” (DiNardi 2003; Ignacio and Bullock 2006).  

Additional factors, such as dermal uptake rate and skin surface area are required for calculating 

dermal exposures (U.S. EPA 1992b, 2004, 2007; McDougal and Boeniger 2002; WHO 2006; 
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Sahmel et al. 2009).  The most common dose metric for evaluating cumulative inhalation 

exposures to benzene is expressed in units of ppm-years (OSHA 1987; U.S. EPA 2000; ACGIH 

2001).  These standard approaches, combined with work history information, bulk product 

testing data, industrial hygiene air monitoring data, and other reliable sources of information can 

be used to assess or quantify an individual’s cumulative exposure to benzene. 

 

In the current case, Mr. Simmons testified that he used CRC carburetor and brake cleaner during 

occupational and non-occupational maintenance and repair work and CRC Lectra Clean during 

occupational work.  Based on my review of the published literature and available CRC product 

information, it is my opinion that Mr. Simmons’ potential exposure to benzene from the handling 

and use of CRC products would have been negligible for the reasons outlined below.   

 

First, there is no evidence that the CRC products allegedly used by Mr. Simmons ever contained 

detectable levels of benzene or benzene concentrations above trace levels (i.e., >0.1%).  Benzene 

is not listed as an ingredient in any of the CRC product MSDSs allegedly at issue in this case 

(Exhibit B).  OSHA’s 1983 Hazard Communication Standard (HCS) requires that any 

carcinogen that is present in a product at concentrations of 0.1% or greater, or if there is evidence 

that the carcinogen could be released in concentrations that would exceed the OSHA PEL or 

ACGIH TLV or could present a health hazard to employees, be listed on the MSDS 

(29 CFR 1910.1200).  Therefore, if benzene is not listed as an ingredient or component on a 

product MSDS, this suggests that benzene was not known or suspected by the product 

manufacturer or supplier to be present at or above 0.1% in the product and the product 

manufacturer or supplier had no evidence that benzene would be released in concentrations 

exceeding occupational exposure limits or pose a health hazard to employees from the use of 

such product.  OSHA provides additional guidance on the preparation of MSDSs and issues 

citations for violations of the HCS as well as the benzene standard (Williams 2014b).  In the 

current case, MSDSs are available for the types of CRC products Mr. Simmons allegedly 

handled or used during his maintenance and repair work, yet no MSDS or benzene standard 

violations have been identified or produced for any of the products or product ingredients at 

issue in this case. 

 

Available MSDSs indicate that the primary ingredients of the chlorinated CRC brake cleaner 

include: 1,1,1-tricholorethane (CAS #71-56-6), perchloroethylene/tetrachloroethylene (CAS 

#127-18-4), dichloromethane (CAS #75-09-2), and/or petroleum distillates (CAS #8052-41-3).  

One MSDS dated 10/16/97 also lists toluene (CAS #108-88-3) as an ingredient (25-35%).  Note 

that according to ICSC (2004), CAS #8052-41-3 refers to “Stoddard Solvent” and is defined as 

“a mixture of saturated aliphatic and alicyclic hydrocarbons (C7-C12) and aromatic 

hydrocarbons (C7-C12)” with a reported boiling point range of 130-230 °C.  This chemical 

safety card also states that “modern Stoddard solvents usually contain little or no benzene” and 

solvents with an initial boiling point above 104 °C have historically been found to contain little 

benzene (Hillman et al. 1978).  The primary ingredients of the nonchlorinated CRC brake and 

parts cleaners include: acetone (CAS #67-64-1), toluene (CAS #108-88-3), xylene (1330-20-7), 

methanol (CAS #67-56-1), isohexanes (107-83-5), hexane (110-54-3), and/or heptane (142-82-

5).  None of these ingredients are classified as carcinogens by NTP, IARC, and OSHA.  The 

primary ingredients of the CRC carburetor cleaners include: xylene (CAS #1330-20-7), toluene 

(CAS #108-88-3), methanol (CAS #67-65-1), acetone (CAS #67-64-1), dichloromethane (CAS 
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#75-09-2), propane (CAS #74-98-6), isobutane (CAS #75-28-5), and/or 2-butoxy ethanol (CAS 

#111-76-2).  With the exception of dichloromethane, none of these ingredients are classified as 

carcinogens by NTP, IARC, and OSHA.  The primary ingredient of the CRC Lectra Clean 

Heavy Duty Electrical Parts Degreaser is tetrachloroethylene (CAS #127-18-4). 

 

CRC supplier certificates of analysis (COAs) for toluene, xylene, heptane, and acetone 

demonstrate that measured benzene concentrations were either non-detect or well below 0.1% 

for various railcar tanks or lot shipments (Exhibit C).  Specifically, out of 782 product 

ingredient COAs, benzene was either not detected at all (>50% of samples) or had a detected 

concentration ranging from 0.6–300 ppm (toluene), 10–48 ppm (xylene), 0.06–31 ppm (heptane), 

and 0.8–2.7 ppm (acetone). 

 

These findings are consistent with the prior 5/31/07 testimony of CRC’s corporate 

representative, Adam Selisker, who testified that CRC’s products were “not benzene-containing 

products” and benzene was never used as “raw material” or “ingredient” in these products (p. 95, 

114).  Although Mr. Selisker acknowledged that there was a “possibility” that some of CRC’s 

products or raw ingredients to these products might have contained “Small, minute amounts of 

benzene” in the “parts-per-million range,” he noted that the concentration of benzene (if 

detected) would be “well below” 0.1% (p. 30, 39, 48, 50, 145). 

 

Testing data from the U.S. EPA (1991) provide additional supporting evidence that selected 

products manufactured or sold by CRC in the late 1980s, including brake cleaner, carburetor and 

choke cleaner, and electronic cleaner, did not contain detectable levels of benzene or benzene 

above trace levels.  Specifically, previously obtained sampling data for over 1,000 household 

products (67 product categories) that were analyzed for six chlorocarbons were reanalyzed for 

the presence and concentration of 25 additional chemicals, including benzene (U.S. EPA 1991; 

Sack et al. 1992).  Because full mass spectra data were collected and achieved for all original 

analyses, these data were considered suitable for the estimation of other analytes if appropriate 

response factors could be generated.  Chemical concentrations were estimated via computerized 

reduction of the existing GC/MS data and calibrated under conditions designed to replicate the 

original system.  Of all the products tested, benzene was detected in only six products at an 

estimated concentration >0.1% by weight, while toluene and acetone were detected at estimated 

concentrations >0.1% by weight in 488 and 315 products, respectively.   

 

Second, available evidence in this case suggests that Mr. Simmons would have had little direct 

contact with CRC products at most places of employment because his primary job after the early 

1980s (the time period he allegedly started using CRC products) was working as a maintenance 

supervisor or plant manager rather than a hands-on maintenance and repair worker.  In this 

capacity, Mr. Simmons would have had specific administrative functions and responsibilities for 

overseeing and managing plant production and employees, and union requirements would have 

prevented him from undertaking the jobs assigned to maintenance and repair workers on the 

plant floor.  Mr. Simmons’s testimony also suggests that his use of any CRC products would 

have been intermittent and of short duration, and other degreasers would have been available and 

used at the same time.  Note that the testimony of several co-workers and selected employment 

records do not provide any support for Mr. Simmons’ alleged use of the CRC products at various 

places of employment.         
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 New Jersey Zinc: Mr. Simmons testified that he held several different positions with this 

employer from 1969 to 1982, but did not start using CRC carburetor or brake cleaner 

until the early 1980s while working as a maintenance supervisor in the slab zinc area of 

the West Plant.  In this job, Mr. Simmons indicated that he supervised up to 26 

employees and was responsible for maintaining the machinery and equipment in his area.  

Mr. Simmons estimated that he used CRC products weekly, but would also have 

continued to use other degreaser products.  Mr. Simmons testified that he used the CRC 

products in the same way as he had previously used the Chemtool B-12 product – i.e., he 

would spray the aerosol product for only a second for small jobs or 1–2 minutes 

(maximum) for large jobs, but would not continuously spray an entire can for any given 

job.  Of interest, Mr. Simmons estimated that he used the Chemtool B-12 product only 1–

2 times per month (if at all) while working as a millwright or repairman in the 1970s, but 

used up to 1–6 cans per week of the CRC products (for the same purpose) while working 

as a supervisor in the early 1980s.  Mr. Simmons testified that he first starting using CRC 

Lectra Clean in 1972 when he became a millwright, and would use 1 can per month 

throughout his career (except for his work at R&C and Axcess where he used 1 can every 

2 months), but would only spray the product for 15–20 seconds at a time.   

 

Note that Mr. Martino, a co-worker of Mr. Simmons at New Jersey Zinc, testified that the 

area maintenance supervisor was a management job that would not entail any hands-on 

work and he would not expect an area maintenance supervisor to use a brake parts 

cleaner or carburetor cleaner in the early 1980s.  Another co-worker, Mr. Romanchik, 

testified that Mr. Simmons was not a hands-on maintenance foreman and most of the 

maintenance work at the plant did not require degreasing.  Neither co-worker identified 

any CRC products ever being used at New Jersey Zinc.   

 

 Supradur: Mr. Simmons testified that he worked as a maintenance supervisor for this 

employer from 1983 until March 1996.  In this job, Mr. Simmons indicated that he 

supervised 15–20 employees and his primary job duty was to maintain the equipment in 

the plant.  Mr. Simmons estimated that he spent a quarter of his time in the office and 

spent more than half of his remaining time walking around and supervising employees.  

Mr. Simmons estimated that he used 1–2 cans per week of CRC carburetor or brake 

cleaner, but indicated that he also could have used another degreaser product.  Mr. 

Simmons also acknowledged that the CRC products were primarily used for smaller jobs 

and his employees were typically the ones to use degreasers and other products (rather 

than him).   

 

Note that one of Mr. Simmons’ co-workers, Mr. Calviero, testified that Mr. Simmons’ 

job as a maintenance supervisor was to oversee the work of his crew and not to perform 

the work himself.  Although Mr. Calviero acknowledged that Mr. Simmons would 

sometimes assist the employees, he testified that this work usually did not involve the use 

of any chemical products and he never observed Mr. Simmons cleaning a part.  Mr. 

Calviero did not recall any CRC products being used at Supradur. 

 

 Hastings Pavement: Mr. Simmons testified that he worked as a maintenance manager and 

plant manager for this employer from February 1997 until 1999 or 2000.  As maintenance 
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manager, Mr. Simmons indicated that he supervised a crew of 7 employees and was 

responsible for maintaining the building structures and machinery at the plant.  As plant 

manager, Mr. Simmons indicated that he supervised 40 employees and had the same 

responsibilities but more administrative duties.  Mr. Simmons estimated that he spent a 

quarter of his time performing supervisory duties, and of his remaining time, spent half 

supervising others on the floor using various products (rather than using them himself), 

only a fraction of which were degreasers.  Mr. Simmons estimated that he used 2–3 cans 

per week (or month) of CRC carburetor or brake cleaner.  However, Mr. Simmons 

acknowledged that when he personally worked on the floor, he primarily assisted and 

helped his employees rather than taking on the job himself. 

 

Note that one of Mr. Simmons’ co-workers, Mr. Calviero, testified that Mr. Simmons was 

hired to be a crew supervisor or leader (rather than a mechanic) and he wasn’t expected to 

do any significant amount of hands-on work.  Mr. Calviero did not recall any CRC 

products being used at Hastings Pavement. 

 

 Nicolock Paving: Mr. Simmons testified that he worked as a plant manager for this 

employer from March 2000 to January 2001 and again from December 2001 to 

November 2002.  In this job, Mr. Simmons indicated that he supervised 35–40 employees 

and was responsible for maintaining the plant and ensuring they hit their order goals, 

which included managerial administration, safety, and scheduling of the employees as 

well as production output and inventory.  Mr. Simmons estimated that he spent 15% of 

his time on managerial administration tasks, and of his remaining time, spent a quarter to 

half instructing and supervising employees.  Mr. Simmons estimated that he used up to 6 

cans per month of CRC carburetor or brake cleaner, but indicated that he could also have 

used another brand of degreaser.  Mr. Simmons testified that he used CRC Lectra Clean 

once a month at this plant.   

 

 Glen-Gery Brick: Mr. Simmons testified that he worked as a maintenance supervisor for 

this employer from February 2001 until November 2001.  In this job, Mr. Simmons 

indicated that he directed 19 employees and was responsible for overseeing the repair of 

the manufacturing equipment.  Mr. Simmons estimated that he spent half his time doing 

office work, and of his remaining time, spent 75% supervising others.  Of his limited time 

personally doing maintenance work, Mr. Simmons testified that only a quarter involved 

using products, and only a quarter of these products were degreasers. Mr. Simmons 

estimated that he used 1–2 cans per month of CRC carburetor or brake cleaner, but 

indicated that he also could have used another degreaser product.   

 

Note that although the interrogatory responses of Glen-Gery Brick Company contained 

several product MSDSs, none of these were for a CRC product.  The only MSDS for a 

degreaser related to “cleaning carburetors and metal parts” was for a Safety-Kleen 

Immersion Cleaner and Cold Parts Cleaner (Glen-0068-Glen-0073).  

 

 Environmental Stone: Mr. Simmons testified that he worked as a plant manager for this 

employer from November 2002 to February 2006.  In this job, Mr. Simmons indicated 

that he supervised 80 employees and was responsible for maintaining the plant and 
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equipment.  Mr. Simmons estimated that he spent half his time as plant manager, and of 

his remaining time, spent 75% supervising others doing maintenance.  Of his limited time 

personally doing maintenance work, Mr. Simmons testified that only a quarter involved 

using products, and only a quarter of these products were degreasers. Mr. Simmons 

estimated that he used 6 cans every two months of CRC carburetor or brake cleaner, but 

indicated that he also could have used another degreaser product.   

 

 R&C Mechanical:  Mr. Simmons testified that he worked as a project manager for this 

employer from 2007 to 2012.  Because this was a mechanical contracting firm, Mr. 

Simmons indicated that his primary job was to work with the sales department, bid on 

various projects, and schedule people and equipment for follow-up maintenance and 

repair work.  In this job, Mr. Simmons estimated that he spent 90% of his time doing 

administrative work.  Of his limited time doing maintenance work, Mr. Simmons testified 

that only a quarter involved using products, and only a quarter of these products were 

degreasers.  Mr. Simmons estimated that he used 1–2 cans every six months of CRC 

carburetor or brake cleaner, but indicated that he also could have used another degreaser 

product.  Mr. Simmons testified that he used 1 can every two months of CRC Lectra 

Clean while working for this employer.   

 

 Axcess: Mr. Simmons testified that he worked as a project manager and vice president 

for this employer from January 2012 to 2014.   In this job, Mr. Simmons indicated that he 

was responsible for project management and administrative or office work, and did little 

maintenance work.  Mr. Simmons testified that he used the CRC Brakleen and Carburetor 

Cleaner in the same manner as previously described, but acknowledged that he could 

have used another degreaser product and did not use any degreasers while working as 

vice president.  Mr. Simmons testified that he used 1 can every two months of CRC 

Lectra Clean while working for this employer.   

 

 Home: Mr. Simmons testified that he used CRC Brakleen and Carburetor Cleaner for his 

personal vehicle repair work (lawnmower, car) after he started using these products 

occupationally (i.e., after the early 1980s).  Mr. Simmons estimated that he used 1–2 cans 

every year of the CRC carburetor or brake cleaner.  Besides CRC products, Mr. Simmons 

acknowledged that he may have used other manufacturers’ carburetor cleaner at home.  

Mr. Simmons testified that he used at total of “about a can” of Lectra Clean non-

occupationally over his lifetime (p. 1551). 

 

It is noteworthy that according to his testimony and product descriptions, Mr. Simmons could 

only have used the CRC chlorinated brake cleaner during occupational and non-occupational 

work activities.  That is, Mr. Simmons testified that the CRC Brakleen product that he used 

starting in the early 1980s was always packaged in a red aerosol can, and the packaging did not 

change over time.  Because the CRC non-chlorinated Brakleen was not manufactured until 1991 

and was packaged in a green can, whereas the CRC chlorinated Brakleen was manufactured 

around 1971 and was packaged in a red can (see 5/31/07 deposition of Adam Selisker, p. 79-81), 

the CRC brake cleaner product used by Mr. Simmons would necessarily have been the 

chlorinated formulation.   
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Third, Mr. Simmons’ potential direct and/or indirect inhalation exposures to the CRC products 

would have been reduced significantly while working outdoors or in indoor locations with 

adequate general or local exhaust ventilation.  For example, Mr. Simmons testified that he spent 

about 10% of his time working outdoors while employed as an areas supervisor at New Jersey 

Zinc, as a maintenance supervisor at Glen-Gery Brick, and as a project manager at Axcess.  Mr. 

Simmons also testified that about 25% of his use of degreasers was done outside while employed 

by Supradur, Hastings Pavement, Nicolock Paving, Glen Gery Brick, Environmental Stone, and 

R&C Mechanical.  Additionally, Mr. Simmons testified that most of his places of employment 

had doors and windows that were open seasonally, and some had air recovery systems or exhaust 

fans in certain areas.  One of Mr. Simmons’ co-workers, Mr. Romanchik, testified that the safety 

department at New Jersey Zinc ensured that employees worked in well-ventilated areas when 

using chemicals. Another co-worker, Mr. Calviero, testified that there was a lot of air movement 

and ventilation fans used at Supradur.  Mr. Calviero also testified that there were open windows 

and doors and decent air flow at Hastings Pavement.  During his personal (home) use of the CRC 

products, Mr. Simmons testified that he always used these products outdoors.  It is noteworthy 

that Mr. Simmons testified that he did not experience any physical health effects from his 

handling and use of various products (including CRC products) over his occupational and non-

occupational work history.   

 

Fourth, Mr. Simmons would have had limited dermal contact with the CRC products because of 

their volatility, the manner in which they were handled and used, and the work clothes worn by 

Mr. Simmons.  For example, according to its label, the CRC Brakleen is designed as an instant 

degreaser that removes brake fluid, grease, and oil products and dries fast and leaves no residue.  

Mr. Simmons’ testimony confirms that the CRC products would evaporate relatively quickly, 

particularly the Brakleen and Lectra Clean aerosol products.  With respect to dermal exposures, 

and to the extent any of the CRC products contained trace levels of benzene, the published 

literature indicates that evaporative loss from the skin is particularly important for volatile 

compounds such as benzene (Williams et al. 2011).  Additionally, the CRC products would have 

been sprayed in short durations away from his body, and Mr. Simmons testified that if he got 

products on his skin he would wipe his hands with rags and wash his hands with soap and water.  

Mr. Simmons also testified that he wore long pants and long-sleeved shirts at most throughout 

his employment history.  Importantly, Mr. Simmons testified that he did not experience any skin 

reactions from his handling and use of various products (including CRC products) over his 

occupational and non-occupational work history. 

 

Fifth, the literature shows that the use of these types of products (e.g., carburetor and brake 

cleaners) results in non-detectable airborne concentrations of benzene and benzene-related 

exposures among vehicle and equipment repairmen are driven primarily by contact with gasoline 

(Williams and Mani 2015).  For example, no detections of benzene above an analytical limit of 

detection (LOD) of 0.21 ppm were found for four short-term (15 min) personal samples collected 

during the use of carburetor or brake cleaner by vehicle mechanics during the winter or summer 

in the Southwest or Northeast (API 1995).  Airborne concentrations of benzene were also not 

detected during brake pad replacement work (20 min) involving the use of CRC non-chlorinated 

brake parts cleaner in a residential garage (Krzystowczyk 2011).  Additionally, no detections of 

benzene above a LOD of 0.08 ppm were found for three task-based (31–90 min) personal 

samples collected during the use of a degreaser (e.g., carburetor and choke cleaner) to clean 
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metal surfaces in a vehicle or on trailer surfaces in a maintenance and equipment repair shop 

(Sweeney 2013).  Moreover, no detections of benzene above a LOD of 0.1 ppm were found for 

32 short-term (15 min) personal samples collected during the simulated use of a historical CRC 

non-chlorinated brake cleaner formulation with and without benzene spiking at target 

concentrations of 0.01% and 0.1% (Fries et al. 2017).  These findings are consistent with 

predicted task-based (near field) airborne concentrations of benzene ranging from 0.002–0.12 

ppm following the release of 8–16 ounces of an aerosol cleaner containing 0.01% benzene 

(Williams and Mani 2015).  Note that although most of these data relate to vehicle repair tasks, 

Mr. Simmons testified that there was no meaningful difference in the way he used the CRC 

carburetor or brake cleaner occupationally than the way he used them non-occupationally during 

automotive work.   

 

For illustrative purposes, even if it is assumed that Mr. Simmons used CRC products daily, and 

was exposed to an airborne benzene concentration of 0.2 ppm (maximum reported analytical 

LOD associated with samples collected during use of carburetor and brake cleaner) for two 15-

min spray events (30 min/day) from the time he allegedly started working with CRC products 

(34 yrs), his cumulative inhalation exposure to benzene would only be 0.4 ppm-years (0.2 ppm × 

30/480 min/day × 34 yrs).  This is a significant over-estimate of Mr. Simmons’ actual exposure 

to benzene, however, given that he did not testify to using CRC products multiple times a day 

throughout his work history and there is no evidence that the use of these product would have 

yielded benzene air concentrations of 0.2 ppm.  Under these same assumptions, but for an 

exposure duration of only 5 years or 1 year, Mr. Simmons’ cumulative inhalation exposure to 

benzene would be 0.06 ppm-years and 0.01 ppm-years, respectively.  Again, these estimates 

significantly over-estimate Mr. Simmons’ actual exposure to benzene from the handling and use 

of CRC products. 

 

The above findings are consistent with OSHA’s (1987) final rulemaking on benzene, which 

includes a liquid exemption for petroleum-derived products containing less than 0.1% benzene.  

Specifically, OSHA concluded that 0.1% was an “appropriate level for the exclusion” because 

this “level is needed to give a high degree of confidence that resulting airborne exposure are 

below the action level” of 0.5 ppm (p. 24526).  OSHA also concluded that liquid mixtures 

containing <0.1% benzene “are unlikely to cause exposures through dermal absorption and 

inhalation at the action level” of 0.5 ppm (p. 34461).   

 

2.  CRC product MSDSs meet regulatory requirements and provide adequate 

information on chemical hazards and the safe handling and use of these 

products. 
 

OSHA’s Hazard Communication Standard (1910.1200) contains specific requirements for 

chemical manufacturers and importers with respect to evaluating chemical hazards and preparing 

MSDSs.  Specifically, chemical manufacturers or importers are required to evaluate whether the 

chemicals they produce are “hazardous” based on consideration of the available scientific 

evidence concerning such hazards.  Potential sources of hazard information include OSHA, NTP, 

and IARC.  Hazard evaluations for “mixtures of chemicals” are allowed to assume that the 

mixture presents the “same health hazards” as the components which comprise 1% (by weight or 

volume) or greater.  However, mixtures are “assumed to present a carcinogenic hazard” if the 
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mixture contains a component in concentrations of 0.1% or greater or at a lower concentration if 

it would present a health risk.    

 

Chemical manufacturers or importers are also required to “obtain or develop” a MSDS for each 

hazardous chemical they produce or import.  For chemical mixtures, the MSDS must include the 

chemical and common name of all ingredients which have been determined to be “health 

hazards” and which comprise 1% or greater of the composition (chemicals identified as 

“carcinogens” shall be listed if the concentrations are 0.1% or greater).  If the chemical 

composition of an ingredient is less than 1% (or 0.1% for carcinogens), the chemical and 

common name must also be listed if there is “evidence that the ingredient(s) could be released 

from the mixture in concentrations which would exceed an established OSHA permissible 

exposure limit or ACGIH Threshold Limit Value, or could present a health risk to employees.”   

 

Additionally, MSDSs for chemicals or chemical mixtures must include the following types of 

information:  

 

 Physical and chemical characteristics of the hazardous chemical (e.g., vapor pressure, 

flash point) 

 The physical hazards of the hazardous chemical, including the potential for fire, 

explosion, and reactivity 

 The health hazards of the hazardous chemical, including signs and symptoms of 

exposure, and any medical conditions which are generally recognized as being 

aggravated by exposure to the chemical 

 The primary route(s) of entry 

 The OSHA permissible exposure limit, ACGIH Threshold Limit Value, and any other 

exposure limit used or recommended by the chemical manufacturer or importer preparing 

the MSDS 

 Whether the hazardous chemical is listed in the National Toxicology Program (NTP) 

Annual Report on Carcinogens (latest edition) or has been found to be a potential 

carcinogen in the International Agency for Research on Cancer (IARC) Monographs 

(latest editions), or by OSHA 

 Any generally applicable precautions for safe handling and use which are known to the 

chemical manufacturer or importer preparing the MSDS, including appropriate hygienic 

practices, protective measures during repair and maintenance of contaminated equipment, 

and procedures for clean-up of spills and leaks 

 Any generally applicable control measures which are known to the chemical 

manufacturer or importer preparing the MSDS, such as appropriate engineering controls, 

work practices, or personal protective equipment 

 Emergency and first aid procedures 

 The date of preparation of the MSDS or the last change to it 

 The name, address and telephone number of the chemical manufacturer, importer, or 

other responsible party preparing or distributing the MSDS, who can provide additional 

information on the hazardous chemical and appropriate emergency procedures, if 

necessary 
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CRC’s MSDSs for the products identified in the current case meet all of the regulatory 

requirements noted above and provide adequate information on chemical hazards and the safe 

handling and use of these products.  For example, a MSDS dated 11/16/05 for CRC Carb & 

Choke Cleaner (PLF000046CRC-PLF000048CRC) includes the following 16 sections: product 

and company identification (Section 1), composition/information on ingredients (Section 2), 

hazards identification (Section 3), first aid measures (Section 4), fire-fighting measures (Section 

5), accidental release measures (Section 6), handling and storage (Section 7), exposure 

controls/personal protection (Section 8), physical and chemical properties (Section 9), stability 

and reactivity (Section 10), toxicological information (Section 11), ecological information 

(Section 12), disposal considerations (Section 13), transport information (Section 14), regulatory 

information (Section 15), and additional information (Section 16).   

 

Under Section 2, five components are listed (i.e., toluene, methanol, acetone, carbon dioxide, 

dimethoxypropane) along with each ingredient’s CAS Number, percentage in the product, and 

corresponding occupational exposure limits (ACGIH TLV and OSHA PEL).  Under Section 3, 

potential health effects are identified for multiple routes of exposure including inhalation (i.e., 

dizziness, breathing difficulties, anesthetic effects, nausea and irritation to respiratory tract), eyes 

(i.e., irritation), and skin contact (i.e., irritation, defatting).  This section also indicates that the 

product is not recognized as carcinogenic by OSHA, IARC, or NTP and notes the effects of 

chronic overexposure (i.e., contact dermatitis, nervous system damage) and medical conditions 

aggravated by exposure (i.e., breathing problems).  Under Section 8, recommendations are 

provided for engineering controls (i.e., adequate to prevent accumulation of vapors; use 

mechanic means if necessary to maintain levels below the exposure limits), respiratory 

protection (i.e., use NIOSH/MSHA complaint respirators or self-contained breathing apparatus 

above exposure limits), and protective clothing/equipment (i.e., wear chemically protective 

gloves and safety glasses; use splash apron and boots if splashing occurs).   

 

The remaining CRC product MSDSs at issue include similar information with respect to hazard 

and safety information and recommended controls (e.g., ventilation, PPE).  For the reasons stated 

above, benzene is not listed as an ingredient in any of the CRC product MSDSs at issue in this 

case.   

 

3.  Mr. Simmons’ potential exposures to benzene from the handling and use of 

CRC products would have been substantially less than historical benzene 

exposures associated with aplastic anemia and significantly less than his 

exposures from active and passive smoking. 
 

Medical and scientific knowledge and awareness of the potential health hazards of benzene have 

evolved over time, but benzene’s toxic effects on the blood and blood-forming organs have been 

observed since the late 1800s/early 1990s.  Of importance, chronic benzene poisonings (e.g., 

aplastic anemia) were historically associated with the handling and use of pure benzene or 

products containing a significant amount of benzene under poorly ventilated conditions, resulting 

in benzene exposures that frequently exceeded 100 ppm.  For example, in an intensive study of 

different factory settings where benzene was used (e.g., rubber, patent leather, and artificial-

leather industries; wire insulating; dry cleaning; sanitary-can manufacturer), cases of benzene 

poisoning were observed among exposed workers where average airborne concentrations of 
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benzene ranged from 70–1,800 ppm (Greenburg 1926).  Serious cases of benzene poisoning 

were also observed in various industries (e.g., artificial leather plants, rubber goods and shoe 

manufacturing) in which average benzene exposures typically ranged from 100–200 ppm, with 

some measurements exceeding 1,000 ppm (Bowditch and Elkins, 1939).  Additionally, varying 

degrees of benzene poisoning were observed among rotograuvure plant workers who handled 

benzene-containing ink solvents and thinners, in which measured airborne concentrations of 

benzene ranged from 11–1,060 ppm (Greenburg et al. 1939).  Chronic benzene poisonings were 

also observed among shoe workers in Istanbul, Turkey who worked with benzene-containing 

adhesives and were exposed to airborne concentrations of benzene ranging from 150–650 ppm 

(Aksoy et al. 1972).  These historical exposures to benzene are substantially greater than any 

potential benzene exposures that Mr. Simmons may have experienced from the handling and use 

of CRC products.   

 

The literature also indicates that active smoking is the most important single source of benzene 

exposure in the U.S. population (Wallace 1989).  An average smoker in the United States (32 

cigarettes per day) is estimated to take in about 1.8 mg benzene per day due to intake of 57 μg 

benzene per cigarette in mainstream smoke (ATSDR 2007; Wallace 1989).  Over a smoking 

duration of 20 to 40 years, this yields an estimated cumulative inhalation exposure to benzene 

(normalized to an 8-hr workday and 250 working days per year) of approximately 2.5 to 5 ppm-

years.  Similarly, assuming an intake of 61.5 μg benzene per cigarette in mainstream and 

sidestream smoke, Korte et al. (2000) estimated a lifetime cumulative exposure to benzene from 

smoking (i.e., workyears) of approximately 3 ppm-years for a light smoker (20 cigarettes/day) 

and 6 ppm-years for a heavy smoker (40 cigarettes/day).  The most recent U.S. Surgeon 

General’s report on smoking notes that the “air in the immediate vicinity of an active smoker 

contains a mixture of sidestream smoke, exhaled mainstream smoke, and any smoke that passes 

through the porous paper surrounding the tobacco” (DHHS 2010, p. 30).  Note that these 

estimates do not account for second-hand exposures to cigarette smoke, which would result in 

additional benzene intake.   

 

Mr. Simmons testified that he smoked about two packs (40 cigarettes) per day for 29 years (i.e., 

1960–1989).  According to the plaintiffs’ expert reports of both Dr. Infante (p. 10) and Dr. 

Shadduck (p. 5), Mr. Simmons smoked between 2–3 packs per day for 20 years (i.e., 1969–

1989).  Mr. Simmons also testified that his wife smoked for about 20–25 years and they would 

smoke around each other and in the house.  Additionally, Mr. Simmons testified that both of his 

parents smoked during most of their lives.  Moreover, Mr. Simmons testified that his co-workers 

smoked around him throughout his work history.  Mr. Simmons’ cumulative exposure to 

benzene from active (direct) and passive (indirect) cigarette smoking would therefore be similar 

or greater than those levels reported in the literature for an average smoker.  As above, Mr. 

Simmons’ smoking-related benzene exposures would also be significantly greater than any 

potential benzene exposures that he may have experienced from the handling and use of CRC 

products.   

 

Note that in his expert report, Dr. Infante estimated that Mr. Simmons had a smoking history 

ranging between 40 and 60 pack-years and cumulative benzene exposures from smoking ranging 

from 0.5–0.75 ppm-years (p. 12, 38).  These cumulative exposure estimates are notably less than 

those reported in the literature for an average smoker (see above), but are still greater than any 
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potential benzene exposures that Mr. Simmons may have experienced from the handling and use 

of CRC products.   

 

3.  The plaintiffs’ experts do not quantify or characterize Mr. Simmons’ 

exposures to benzene from any of the CRC products, and therefore have no basis 

for opining that such exposures were a significant factor in his disease causation.  

However, Dr. Infante acknowledges that to the extent Mr. Simmons was exposed 

to benzene as a result of his handling and use of CRC products, such exposure 

would have been low. 
 

In his expert report, Dr. Infante opines that “Mr. Simmons’ occupational (and some non-

occupational) exposure to benzene from 1972 until 2014 was a significant contributing factor 

and the most likely cause of his development and death from AA” (p. 41).  This opinion is based, 

in part, on his conclusion that Mr. Simmons was “exposed to benzene containing products” from 

“both inhalation and dermal contact” for approximately 42 years beginning in 1972 (p. 40).  

Although Dr. Infante summarizes Mr. Simmons’ testimony with respect to the products he 

allegedly used over his occupational and non-occupational history (p. 11-17), and provides a 

brief description of the historical benzene content of selected products (p. 18-19), he does not 

quantify Mr. Simmons’ inhalation or dermal exposures to benzene from the use of any of these 

products.   

 

With respect to the specific CRC products at issue in this case, Dr. Infante acknowledges in his 

report that CRC carburetor and brake cleaner were not used at New Jersey Zinc until the end of 

Mr. Simmons’ tenure in the early 1980’s and he continued to have access to other degreasers (p. 

13-14).  Dr. Infante also acknowledges that the CRC products were used on smaller jobs at 

Supradur, while other solvents (including gasoline) were used on bigger jobs (p. 15).  

Additionally, Dr. Infante acknowledges the limited number of cans of CRC used by Mr. 

Simmons at his various places of employment and during home use.  Specifically, he states that 

Mr. Simmons used 1–6 cans/week at New Jersey Zinc (p. 14), 6 cans/week at Suprador (p. 15), 

2–3 cans/month at Hastings Pavement (p. 16), 6 cans/month at Nicolock Paving (p. 16), 6 cans 

every two months at Environmental Stone (p. 17), 1–2 cans every 6 months at R&C Mechanical 

and Axcess Mechanical (p. 17 ), and 1–2 cans/year for non-occupational use (p. 17).   

 

It is noteworthy that Dr. Infante opines that after 1977–1978 the various non-gasoline products, 

including CRC, “would have contained much less benzene as compared to the earlier years” (p. 

14).  Specifically, he opines: “Mr. Simmons’ work environment would have resulted in his 

exposure to products highly contaminated with benzene between 1972 and 1978” (p. 18) and 

“Subsequent to 1978, Mr. Simmons would have continued to experience occupational benzene 

exposure though the amount would have been much less with the exception to his use of 

gasoline” (p. 20).  As acknowledged by Dr. Infante, Mr. Simmons did not start using the CRC 

carburetor and brake cleaner products until the early 1980s (p. 13), and he concludes that any 

occupational exposure to benzene from the use of these products would have been at “low 

levels” (p. 19).   

 

Dr. Infante also opines that the CRC carburetor cleaner contained approximately 40–50% 

toluene and would therefore have been “contaminated with benzene, providing Mr. Simmons 
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with additional occupational exposure to low levels of benzene” (p. 19).  However, Dr. Infante 

does not provide any data or information on the actual composition of the CRC carburetor 

cleaner over time, the benzene content of toluene or other CRC product ingredients, or Mr. 

Simmons’ estimated benzene exposure levels from the use of this product.  It is noteworthy that 

the MSDSs for the CRC products allegedly at issue in this case demonstrate that some 

formulations of CRC carburetor cleaner did not contain any toluene as an ingredient, while many 

other formulations contained less than 40% toluene (see Exhibit B).  Dr. Infante also notes that 

the CRC brake cleaner contained chlorinated solvents until 1992, after which time “another 

version was developed that contained xylene, toluene and other aromatic hydrocarbons” (p. 19).  

As above, Dr. Infante does not provide any data or information on the actual composition or 

benzene content of this product over time, and there is no evidence that Mr. Simmons ever used 

the CRC non-chlorinated Brakleen formulation.      

 

In his expert report, Dr. Shadduck also opines that Mr. Simmons had “more than sufficient 

exposure to benzene to cause aplastic anemia and the accumulated exposures throughout his 

history contributed substantially to the cause of this disease” (p. 13).  However, like Dr. Infante, 

Dr. Shadduck does not attempt to quantify Mr. Simmons’ inhalation or dermal exposures to 

benzene from the use of any of products, including the CRC products.  Dr. Shadduck also 

acknowledges that Mr. Simmons did not start using CRC carburetor or brake cleaner until the 

end of his employment with New Jersey Zinc, and other brands of these products were available 

and used during this time period (p. 8).  As noted above, historical cases of chronic benzene 

poisoning (e.g., aplastic anemia) were associated with substantially higher airborne 

concentrations of benzene than those that would have been experienced by Mr. Simmons from 

the handling and use of any CRC products. 

 

The only other report produced by the plaintiffs in this case is a 2/14/14 laboratory report from 

Armstrong Forensic Laboratory, Inc.  This report presents bulk testing data for two purchased 

aerosol cans of CRC non-chlorinated brake cleaner and air sampling results associated with the 

use of these cleaners while changing the rear drum brakes on a pickup truck in an enclosed 

personal garage. However, the bulk and air samples from this study are inconsistent with one 

another and produce implausible results (i.e., bulk concentrations of only 1.54–4.72 mg/L were 

associated with 1-hr and 15-min airborne concentrations of benzene of 2.06 ppm and 3.12 ppm, 

respectively).  It is currently unclear whether or how the plaintiffs intend to use this laboratory 

report in the current case and it is not cited or relied upon on by either Dr. Infante or Dr. 

Shadduck.  Additionally, as noted above, there is no evidence that Mr. Simmons ever used the 

CRC non-chlorinated Brakleen formulation and all of his personal vehicle repair work was 

conducted outdoors.  The published literature and a recent workplace/simulation study also show 

that the use of carburetor and brake cleaners (including CRC non-chlorinated Brakleen spiked 

with benzene) results in non-detectable airborne concentrations of benzene (Williams and Mani 

2015; Fries et al. 2017).   
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VI. CLOSING COMMENTS 

 

I submit these opinions to a reasonable degree of scientific certainty and am prepared to support 

them in both deposition and/or courtroom testimony.  I may supplement this report if additional 

information becomes available or I am asked to address other issues including any reports, 

analyses, or opinions rendered by the plaintiff’s experts.   

 

Respectfully, 

 

 
        August 7, 2017 

Pamela Williams, MS, ScD, CIH    Date 

Principal  
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Invited speaker, “Data Versus Perceptions: Is MTBE Really a Concern for America’s Drinking Water?” 
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Exhibit B.  Summary of CRC Product MSDSs

Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Brakleen 05088, 05089 5/1972 (Date 

of OSHA Form)

1,1,1 Trichloroethane

Perchloroethylene

Carbon dioxide

71-55-6

127-18-4

124-38-9

72%

24%

4%

N/A N/A

CRC Brakleen 05090, 05091 5/1972 (Date 

of OSHA Form)

1,1,1 Trichloroethane

Perchloroethylene

N/A

N/A

75%

25%

PLF000157CRC

CRC Brakleen 05090, 05091 5/1972 (Date 

of OSHA Form)

1,1,1 Trichloroethane

Perchloroethylene

N/A

N/A

75%

25%

PLF000159CRC

Brakleen 

Aerosol

05089, 05089T 2/5/1991 1,1,1 Trichloroethane

Perchloroethylene

Carbon dioxide

1,3 Dioxolane

71-56-6

127-18-4

124-38-9

646-06-0

70%

24%

4%

2%

Perchloroethylene listed as 

a carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

N/A

Brakleen M-12-G 3/16/1992 Perchloroethylene

1,1,1 Trichloroethane

Carbon dioxide

1,3 Dioxolane

127-18-4

71-55-6

124-38-9

646-06-0

58%

37%

4%

1%

Perchloroethylene listed as 

a carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

PLF000161CRC

Brakleen Plus 765-1845 3/20/1992 1,1,1 -Trichloroethane (methyl 

chloroform)

1,3 Dioxolane

2-Butanol

71-55-6

646-06-0

78-92-2

95%

3%

2%

Does not contain a 

chemical or chemicals 

known to be a carcinogen 

by NTP, IARC, or OSHA

PLF000165CRC

Brakleen 

Aerosol

05089, 05089T 9/4/1992 1,1,1 Trichloroethane

Perchloroethylene

Petroleum distillate

Carbon dioxide

1,3 Dioxolane

1,2 Butlene oxide

71-55-6

127-18-4

8052-41-3

124-38-9

646-06-0

106-88-7

55.7%

24%

14.4%

4%

1.6%

<0.3%

Perchloroethylene is listed 

as a carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

PLF000168CRC

Brakleen 765-134 10/22/1992 1,1,1-Trichloroethane

Carbon dioxide

1,3 Dioxolane

2-Butanol

71-55-6

124-38-9

646-06-0

78-92-2

91%

4%

3%

2%

Does not contain a 

chemical or chemicals 

known to be a carcinogen 

by NTP, IARC, or California

No PLF000170CRC

Chlorinated Brake Cleaner
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerBrakleen 

Aerosol

05089, 05089T 11/19/1992 1,1,1 Tricholorethane

Perchloroethylene

Petroleum distillates

Dichloromethane

Carbon dioxide

1,3 Dioxolane

1,2 Butylene oxide

71-56-6

127-18-4

8052-41-3

75-09-2

124-38-9

646-06-0

106-88-7

30-70%

20-50%

10-25%

5-25%

2-5%

1-3%

0-2%

Perchloroethylene and 

dichloromethane listed as 

carcinogens or potential 

carcinogens by NTP, IARC, 

and OSHA

PLF000172CRC

Brakleen 

Aerosol

05089, 05089T 5/4/1993 Tetrachloroethylene

Ethylene Trichloride

Dichloromethane

Petroleum distillates

Carbon dioxide

1,2 Butylene oxide

127-18-4

79-01-6

75-09-2

8052-41-3

124-38-9

106-88-7

20-50%

10-35%

10-35%

10-20%

2-5%

0-1%

Tetrachloroethylene and 

dichloromethane listed as 

carcinogens or potential 

carcinogens by NTP, IARC, 

and OSHA

PLF000174CRC

Brakleen 

Aerosol

05089, 5089P, 

5089T, 5089TP

9/29/1994 Tetrachloroethylene

Petroleum distillates

Carbon dioxide

127-18-4

8052-41-3

124-38-9

65-94%

1-20%

1-10%

Tetrachloroethylene listed 

as a carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

PLF000176CRC

Brakleen 

Aerosol

05089, 5089P, 

5089T, 5089TP

4/21/1997 Tetrachloroethylene

Petroleum distillates

Carbon dioxide

127-18-4

8052-41-3

124-38-9

65-94%

1-20%

1-10%

Tetrachloroethylene listed 

as a carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

PLF000184CRC

Brake Kleen 

Aerosol

05089, 05089P, 

05089T, 

05089TP

10/16/1997 Tetrachloroethylene

Toluene

Petroleum distillates

Carbon dioxide

127-18-4

108-88-3

8052-41-3

124-38-9

65-75%

25-35%

<10%

<10%

Chemical or chemicals 

listed as carcinogens or 

potential carcinogen by 

NTP, IARC, and OSHA. 

Tetrachloroethylene is 

listed as a carcinogen.

PLF000188CRC

Brakleen 

Aerosol

05089, 05089P, 

05089T

4/7/1998 Tetrachloroethylene

Carbon dioxide

127-18-4

124-38-9

>90%

<10%

Chemical listed as 

carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

PLF000192CRC

Brakleen Brake 

Parts Cleaner  

Aerosol

05089, 05089-6, 

05089T, 05089T-

6, 75089, 85089

1/26/1999 Tetrachloroethylene

Carbon dioxide

127-18-4

124-38-9

>90%

<10%

Chemical listed as 

carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

Yes: chemical not 

identified

PLF000201CRC

CRC Brakleen 

Brake Cleaner

05089 5/26/2000 Tetrachloroethylene

Petroleum distillates

Carbon dioxide

127-18-4

8052-41-3

124-38-9

65-94%

1-20%

1-10%

Tetrachloroethylene listed 

as a carcinogen by NTP, 

IARC, and OSHA

Yes: chemical not 

identified

PLF000211CRC
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerBrake Parts 

Cleaner - 

Aerosol

05089, 05089-6, 

05089P, 

05089T, 05089T-

6, 75089, 85089

3/28/2002 Tetrachloroethylene

Carbon dioxide

127-18-4

124-38-9

>90%

<10%

Listed as carcinogenic by 

NTP, IARC, and OSHA

Yes: chemical not 

identified

N/A

CRC Brakleen 

Brake Cleaner

05089 1/1/2003 Tetrachloroethylene

Petroleum distillates

Carbon dioxide

127-18-4

8052-41-3

124-38-9

65-94%

1-20%

1-10%

Tetrachloroethylene listed 

as a carcinogen by IARC, 

NTP and OSHA

Yes: chemical not 

identified

PLF000230CRC

Brakleen Brake 

Parts Cleaner 

Aerosol

05089, 05089-6 12/18/2006 Tetrachloroethylene (PERC)

Carbon dioxide

127-18-4

124-38-9

>95%

<5%

OSHA lists 

tetrachloroethylene as a 

hazard communication 

carcinogen; IARC lists 

tetrachloroethylene as a 

probably carcinogen (2A); 

NTP classifies 

tetrachloroethylene as 

reasonably anticipated to 

be a carcinogen

Not for use in 

California

PLF000253CRC

Brakleen Brake 

Parts Cleaner 

Aerosol

05089, 05089-6, 

05089T, 85089, 

85089AZ

6/15/2011 Tetrachloroethylene (PERC)

Petroleum distillates

Trichloroethylene

Carbon dioxide

127-18-4

8052-41-

3/64742-47-8

79-01-6

124-38-9

55-95%

1-30%

0-20%

<5%

Long term toxicological 

studies have not been 

conducted for this product

Yes: tetra-

chloroethylene, 

cumene (<0.02%), 

trichloro-ethylene, 

ethylbenzene 

(<0.05%)

PLF000319CRC

Non-Chlor. 

Brakleen 

Aerosol

5088 11/21/1991 Isohexanes

Xylene

Acetone

Carbon dioxide

Hexane

107-83-5

1330-20-7

67-64-1

124-38-9

110-54-3

42.5%

28.3%

18.9%

5.6%

4.7%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

N/A

Non-

Chlorinated 

Brakleen 

Aerosol

765-1847 3/20/1992 Acetone

Toluene

Carbon dioxide

67-64-1

108-88-3

124-38-9

70%

23%

7%

Does not contain a 

chemical or chemicals 

known to be a carcinogen 

by NTP, IARC, or OSHA

PLF000163CRC

Nonchlorinated Brake Cleaner
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerNon-Chlor. 

Brakleen 

Aerosol

5088 4/28/1993 Heptane

Xylene

Acetone

Carbon dioxide

Hexane

142-82-5

1330-20-7

67-64-1

124-38-9

110-54-3

40-50%

25-30%

13-18%

4-7%

2-4%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

N/A

Non-Chlor. 

Brakleen 

Aerosol

05088, 0588P, 

05088-6

10/4/1995 Methanol

Toluene

Heptane

Carbon dioxide

67-56-1

108-88-3

142-82-5

124-38-9

30-40%

25-40%

25-40%

1-10%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

N/A

Non-Chlor. 

Brakleen 

Aerosol

05088, 05088-6 12/10/1996 Acetone

Methanol

Carbon dioxide

Toluene

67-64-1

67-56-1

124-38-9

108-88-3

30-60%

20-40%

2-10%

1-20%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

PLF000178CRC

CRC Brakleen, 

Non-

Chlorinated

5088 3/11/1997 Acetone

Methanol 

Toluene

Carbon dioxide

67-54-1

67-56-1

108-88-3

124-38-9

30-60%

20-40%

1-20%

2-10%

PLF000180CRC

Non-Chlor. 

Brakleen 

Aerosol

05088, 05088-6 4/3/1997 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

18-88-3

67-56-1

124-38-9

38-48%

22-32%

15-25%

<10%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

PLF000182CRC

Non-Chlor. 

Brakleen 

Aerosol

05088, 05088-6, 

05088P, 85088

8/25/1997 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

18-88-3

67-56-1

124-38-9

38-48%

22-32%

15-25%

<10%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

PLF000186CRC

Non-Chlor 

Brake Parts 

Cleaner

00594L 6/10/1998 Toluene

Methanol

Carbon dioxide

108-88-3

67-56-1

124-38-9

50-70%

30-50%

1-10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

PLF000194CRC

Non-Chlor. 

Brakleen 

Aerosol

05088, 05088-6, 

75088, 85088

8/24/1998 Toluene

Xylene

Methanol

Acetone

Heptane

n-Hexane

Carbon dioxide

108-88-3

1330-20-7

67-56-1

67-64-1

142-82-5

110-54-3

124-38-9

0-60%

0-60%

30-40%

0-35%

0-35%

0-35%

<10%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

N/A
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerBrakleen Brake 

Parts Cleaner 

Non-

Chlorinated

05088, 05088-

6,75088, 85088

7/26/1999 Toluene

Xylene

Methanol

Acetone

Heptane

n-Hexane

Carbon dioxide 

108-88-3

1330-20-7

67-56-1

67-64-1

142-82-5

110-54-3

124-38-9

0-60%

0-60%

30-40%

0-35%

0-35%

0-35%

<10%

Not listed as a carcinogen 

by NTP, IARC, and OSHA

Yes: chemical not 

identified

PLF000208CRC

Brakleen Brake 

Parts Cleaner 

Non-

Chlorinated

05088, 05088-

6,75088, 85088

9/14/2000 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by NTP, IARC, or OSHA

Yes: chemical not 

identified

PLF000213CRC

Brakleen Brake 

Parts Cleaner 

Non-

Chlorinated

05088, 05088-

6,75088, 85088

9/20/2000 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by NTP, IARC, or OSHA

Yes: chemical not 

identified

PLF000216CRC

Brakleen Brake 

Parts Cleaner 

Non-

Chlorinated

05088, 05088-

P,75088, 85088

12/27/2002 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by NTP, IARC, or OSHA

Yes: chemical not 

identified

PLF000221CRC

CRC Brakleen 

Non-

Chlorinated

19435 6/4/2001 Acetone

Methanol

Toluene

Carbon dioxide

67-64-1

67-56-1

108-88-3

124-38-9

30-60%

20-40%

1-20%

2-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

PLF000219CRC

CRC Brakleen, 

Non-

Chlorinated

19435 1/1/2003 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

38-48%

22-32%

15-25%

10%

No data provided on 

carcinogenicity

PLF000224CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated

05088, 05088P, 

75088, 85088

9/17/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000240CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated

05088, 05088P, 

75088, 85088

12/2/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000243CRC
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerBrakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05084 3/16/2006 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

47.5%

27.4%

16.4%

8.7%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: toluene PLF000246CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated

05088, 05088P, 

75088, 85088, 

85088AZ

10/27/2006 Toluene

Methanol

Acetone

Carbon dioxide

Dimethoxypropane

108-88-3

67-56-1

67-64-1

124-38-9

77-76-9

33-43%

26-36%

17-27%

<10%

<5%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: Toluene 

(<43%), 

Ethylbenzene 

(<0.05%)

PLF000250CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05088, 85088, 

85088AZ

12/5/2007 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000262CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05088, 85088, 

85088AZ

11/7/2008 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000268CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05088, 85088, 

85088AZ

1/7/2009 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000274CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05084, 05084-6 1/8/2009 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

45-55%

25-35%

10-20%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000280CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05088, 85088, 

85088AZ

6/29/2009 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000292CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05088, 75088, 

85088

8/10/2009 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000298CRC
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerBrakleen Brake 

Parts Cleaner- 

Non-

Chlorinated 

Aerosol

05088 11/17/2010 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000305CRC

Brakleen Brake 

Parts Cleaner- 

Non-

Chlorinated 

Aerosol

05088, 75088 1/20/2011 Methanol

Acetone

Toluene

Heptane

Carbon dioxide

67-65-1

67-64-1

108-88-3

142-82-

5/64742-49-0

25-35%

20-30%

15-25%

15-25%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000312CRC

Brakleen Brake 

Parts Cleaner - 

Non-

Chlorinated 

Aerosol

05088, 75088 10/6/2011 Methanol

Toluene

Heptane

Acetone

Carbon dioxide

67-56-1

108-88-3

142-82-5/ 

64742-49-0

67-64-1

124-38-9

40-50&

15-25%

15-25%

5-15%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000328CRC

NAPA/ CRC 

Brakleen Brake 

Parts Cleaner - 

Non 

Chlorinated

091847 9/17/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000237CRC

NAPA/CRC 

Brakleen Brake 

Parts Cleaner 

Aerosol

091314CA 5/1/2009 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

45-55%

25-35%

10-20%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000286CRC

Carquest Non-

Chlorinated 

Brake Parts 

Cleaner Aerosol

1010, 1010C, 

(CRC Part# 

09621, 79621)

10/7/2011 Methanol

Toluene

Acetone

Carbon dioxide

67-56-1

108-88-3

67-64-1

124-38-9

40-50%

35-45%

5-15%

3-8%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000335CRC
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake Cleaner

Clean-R-Carb 

Aerosol

05079, 05081 5/1988 Toluene

Xylene

Acetone

2-Butoxy ethanol

Methanol

Carbon dioxide

Detergent

108-88-3

1330-20-7

67-64-1

111-76-2

67-56-1

124-38-9

N/A

60%

23%

4%

4%

4%

4%

<1%

N/A N/A

Clean-R-Carb 

Aerosol

05079, 05081 9/20/1991 Xylene

Propane

Acetone

Methanol

2-Butoxy ethanol

Detergent

Isobutane

1330-20-7

74-98-6

67-64-1

67-56-1

111-76-2

N/A

75-28-5

70%

20%

3.2%

3.2%

3.1%

0.5%

not listed

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

N/A

Clean-R-Carb 

Aerosol

5079, 5079T, 

5081, 5081T

8/2/1993 Xylene

Propane

Isobutane

2-Butoxy ethanol

Methanol

Acetone

Detergent

1330-20-7

74-98-6

75-28-5

111-76-2

67-56-1

67-64-1

N/A

68-75%

10-20%

10-20%

3-5%

3-5%

2-5%

0-1%

Chemical not listed as 

carcinogen or potential 

carcinogen NTP, IARC, or 

OSHA

PLF000003CRC

Clean-R-Carb 

Aerosol

5079, 5079T, 

5081, 5081T

9/30/1993 Xylene

Propane

Isobutane

Acetone

2-Butoxy ethanol

Methanol

Detergent

1330-20-7

74-98-6

75-28-5

67-64-1

111-76-2

67-56-1

N/A

65-75%

10-20%

10-20%

2-5%

2-5%

2-5%

0-2%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

N/A

Clean-R-Carb 

Aerosol

5079, 5079T, 

5081, 5081T

12/30/1994 Acetone

Toluene

Dichloromethane

Propane

Isobutane

Methanol

67-64-1

108-88-3

75-09-2

74-98-6

75-28-5

67-56-1

10-30%

10-30%

10-30%

10-20%

10-20%

1-4%

Chemical listed as 

carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

N/A

Carburetor Cleaner
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerClean-R-Carb 

Aerosol

05079, 05081, 

05081-6

12/16/1996 Toluene

Methanol

Dichloromethane

Propane

Isobutane

Acetone

108-88-3

67-56-1

75-09-2

74-98-6

75-28-5

67-64-1

30-40%

30-40%

20-30%

10-20%

10-20%

1-10%

Chemical listed as 

carcinogen or potential 

carcinogen by NTP, IARC, 

and OSHA

N/A

Clean-R-Carb 

Aerosol

05079, 05081, 

05081-6

3/5/1997 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

N/A

CRC Clean-R-

Carb

75081 10/16/1997 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Carcinogenicity: none 

known

PLF000005CRC

CRC Clean-R-

Carb

75081 10/16/1999 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Carcinogenicity: none 

known

PLF000010CRC

CRC Clean-R-

Carb Aerosol

75081 10/23/2000 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Carcinogenicity: none 

known

PLF000012CRC

Clean-R-Carb 

Carburetor 

Cleaner

05079, 05079P, 

05081, 05081-6, 

05081CSK, 

75081, 85081

3/28/2002 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by NTP, IARC, and OSHA

Yes: chemical not 

identified

N/A

CRC Clean-R-

Carb Aerosol

75081 6/11/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Carcinogenicity: none 

known

PLF000023CRC

Clean-R-Carb 

Carburetor 

Cleaner

05079, 05079P, 

05081, 05081-6, 

05081CSK, 

75081, 85081

12/2/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

Yes: chemical not 

identified

N/A

Clean-R-Carb 

Carburetor 

Cleaner

05079, 05079P, 

05081, 05081-6, 

05081CSK, 

75081, 85081

9/17/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Chemical not listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

Yes: chemical not 

identified

N/A
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerCRC Clean-R-

Carb Aerosol

75081 6/8/2006 Toluene

Methanol

Acetone

Carbon dioxide

Dimethoxypropane

108-88-3

67-56-1

67-64-1

124-38-9

77-76-9

33-43%

26-36%

17-27%

<10%

<5%

Carcinogenicity: none 

known

PLF000049CRC

CRC Clean-R-

Carb Aerosol

75081 1/16/2008 Toluene

Methanol

Acetone

Carbon dioxide

Dimethoxypropane

108-88-3

67-56-1

67-64-1

124-38-9

77-76-9

33-43%

26-36%

17-27%

<10%

<5%

Carcinogenicity: none 

known

PLF000075CRC

Clean-R-Carb 

Carburetor 

Cleaner Aerosol

75081 11/25/2009 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000097CRC

Clean-R-Carb 

Carburetor 

Cleaner Aerosol

05079, 05081 5/24/2011 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000111CRC

Clean R Carb 

Carburetor 

Cleaner - 

California

05079CA, 

05081CA, 

05079CAP

9/17/2003 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

45-55%

22-32%

15-25%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000025CRC

Clean R Carb 

Carburetor 

Cleaner - 

California

05079CA, 

05081CA, 

05079CAP

12/2/2003 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

45-55%

22-32%

15-25%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000031CRC

Clean R Carb 

Carburetor 

Cleaner - 

California

05079CA, 

05081CA, 

05079CAP

12/30/2004 Acetone

Toluene

Methanol

Carbon dioxide

Dimethoxypropane

67-64-1

108-88-3

67-56-1

124-38-9

77-76-9

45-55%

22-32%

15-25%

<10%

<5%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000040CRC

Clean R Carb 

Carburetor 

Cleaner - 

California 

Aerosol

05079CAP, 

05079CAP

12/4/2007 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

45-55%

25-35%

10-20%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: Toluene PLF000051CRC
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerFederated 

Clean-R-Carb 

Carburetor 

Cleaner Aerosol

05081F, (CRC 

Part# 09824)

1/8/2008 Acetone

Toluene

Methanol

Carbon dioxide

67-64-1

108-88-3

67-56-1

124-38-9

45-55%

25-35%

10-20%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: Toluene PLF000069CRC

NAPA/CRC 

Clean-R-Carb 

Carburetor 

Cleaner

091343 1/29/2001 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000014CRC

NAPA/CRC 

Clean-R-Carb 

Carburetor 

Cleaner

091343 9/17/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000028CRC

NAPA/CRC 

Clean-R-Carb 

Carburetor 

Cleaner

091343 12/2/2003 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000034CRC

NAPA/CRC 

Clean-R-Carb 

Carburetor 

Cleaner

091343 1/19/2005 Toluene

Methanol

Acetone

Carbon dioxide

Dimethoxypropane

108-88-3

67-56-1

67-64-1

124-38-9

77-76-9

33-43%

26-36%

17-27%

<10%

<5%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000043CRC

NAPA/CRC 

Clean-R-Carb 

Carburetor 

Cleaner Aerosol

091343 12/5/2007 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: Toluene PLF000063CRC

NAPA/CRC 

Clean-R-Carb 

Carburetor 

Cleaner Aerosol

091343 6/29/2009 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: Toluene PLF000077CRC

NAPA/CRC 

Clean-R-Carb 

Carburetor 

Cleaner Aerosol

091343 5/24/2011 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene PLF000118CRC
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerCarb & Choke 

Cleaner

03077, 83077 2/26/2001 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000017CRC

Carb & Choke 

Cleaner

03077 12/30/2004 Acetone

Toluene

Methanol

Carbon dioxide

Dimethoxypropane

67-64-1

108-88-3

67-56-1

124-38-9

77-76-9

45-55%

22-32%

15-25%

<10%

<5%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000037CRC

Carb & Choke 

Cleaner

03077 11/16/2005 Acetone

Toluene

Methanol

Carbon dioxide

Dimethoxypropane

67-64-1

108-88-3

67-56-1

124-38-9

77-76-9

45-55%

22-32%

15-25%

<10%

<5%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000046CRC

Carb & Choke 

Cleaner Aerosol

03077 10/14/2009 Acetone

Heptane isomers

Carbon dioxide

67-64-1

142-82-5

124-38-9

80-90%

5-15%

8-13%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene 

(<0.005%)

PLF000090CRC

Carb & Choke 

Cleaner Aerosol

03077 1/5/2011 Acetone

Heptane isomers

Carbon dioxide

67-64-1

142-82-5

124-38-9

80-90%

5-15%

8-13%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: toluene 

(<0.005%)

PLF000104CRC

Marine Carb & 

Choke Cleaner 

Aerosol

76064 8/5/2009 Acetone

Toluene

Methanol

Carbon dioxide

6764-1

108-88-3

67-56-1

124-38-9

45-55%

25-35%

10-20%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: Toluene PLF000083CRC

Carquest 

Carburetor 

Cleaner Aerosol

1035, 1035C, 

(CRC Part # 

09625)

12/5/2007 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

35-45%

25-35%

20-30%

5-10%

No components listed as 

carcinogens by OSHA, IARC, 

NTP

Yes: Toluene PLF000057CRC

Siloo Carb and 

Choke Cleaner

41A Nov-85 Toluene

Methyl ethyl ketone

Xylene

Butyl cellosolve

2-Butanol

Methanol

Carbon dioxide

108-88-3

78-93-3

1330-20-7

111-76-2

78-92-2

67-56-1

124-38-9

40%

30%

20%

<5%

<5%

<5%

4%

Chemical not listed as 

carcinogen or potential 

carcinogen NTP, IARC, or 

OSHA

PLF000001CRC
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerSiloo Carb & 

Choke Cleaner

41A 2/5/1999 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000007CRC

Siloo Carb & 

Choke Cleaner

41A 10/25/2002 Toluene

Methanol

Acetone

Carbon dioxide

108-88-3

67-56-1

67-64-1

124-38-9

33-43%

26-36%

17-27%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

Yes: chemical not 

identified

PLF000020CRC

CFC 113 

Contact Cleaner

14000, 02015 3/13/2002 Trichlorotrifluoroethane

1,1,1,2-Tetrafluoroethane

76-13-1

811-97-2

55-75%

30-45%

Not listed as a carcinogen 

by OSHA, IARC or NTP

No PLF000134CRC

CO Contact 

Cleaner

02015 6/14/1999 Trichlorotrifluoroethane

1,1,1,2-Tetrafluoroethane

76-13-1

811-97-2

55-75%

30-45%

Not listed as a carcinogen 

by OSHA, IARC or NTP

No PLF000127CRC

CO Contact 

Cleaner Aerosol

72016 10/1/2001 1-Methoxy-nonafluorobutane

1-Methoxy-nonaisofluorobutane

Decafluoropentane

Difluoroethane

163702-07-6

163702-08-7

138495428

75-37-6

0-60%

0-60%

0-60%

30-50%

Carcinogenicity: none 

known

PLF000132CRC

Contact Cleaner 765-1442, 765-

1443

Jul-86 Trichlorotrifluoroethane

Carbon dioxide

76-13-1

124-38-9

96%

4%

PLF000130CRC

Contact Cleaner 03072, 03071 8/15/2002 1-Methoxy-nonafluorobutane

1-Methoxy-nonaisofluorobutane

163702-07-6

163702-08-7

0-100%

0-100%

Not listed as a carcinogen 

by OSHA, IARC or NTP

No PLF000137CRC

Contact Cleaner 

(Bulk)

3072, 3073 Nov-85 Trichlorotrifluoroethane 76-13-1 100% No chemical listed as 

carcinogen or potential 

carcinogen by NTP, IARC, or 

OSHA

PLF000125CRC

Contact Cleaner 

2000

03150 3/21/2002 1,1-Dichloro-1-fluoroethane

Carbon dioxide

1717-00-6

124-38-9

>90%

<10%

Not listed as a carcinogen 

by OSHA, IARC or NTP

No PLF000141CRC

Contact Cleaner 

2000 Bulk

72141 11/9/1998 1,1-Dichloro-1-fluoroethane 1717-00-6 100% Carcinogenicity: none 

known

PLF000155CRC

HF Contact 

Cleaner

72125 12/2/1992 Petroleum solvent

Carbon dioxide

64742-48-9

124-38-9

97.5%

2.5%

Carcinogenicity: none 

known

PLF000144CRC

Contact Cleaner
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Product Name Blends (Part #) MSDS Date Product Ingredient(s) CAS # % (wt) Cancer Hazard Prop 65 Warning Bates #

Chlorinated Brake CleanerHF Contact 

Cleaner

72125 11/9/1998 Petroleum solvent

Carbon dioxide

64742-48-9

124-38-9

90-99%

1-10%

Carcinogenicity: none 

known

PLF000147CRC

HF Contact 

Cleaner

72125 1/17/2001 Petroleum solvent

Carbon dioxide

64742-48-9

124-38-9

90-99%

1-10%

Carcinogenicity: none 

known

PLF000149CRC

Precision Plus 

Contact Cleaner 

- Bulk

10311 8/27/1999 Perfluoro Compound

Dichloropentafluoropropane

Dichloropentafluoropropane

86508-42-1

422-56-0

507-55-1

25-50%

20-45%

15-40%

Not listed as a carcinogen 

by OSHA, IARC or NTP

No PLF000151CRC

Lectra Clean 

Heavy Duty 

Electrical Parts 

Degreaser

02018 1/5/2017 Tetrachloroethylene

Carbon dioxide

Decafluoropentane

127-18-4

124-38-9

138495-42-8

90-100%

1-3%

<1%

Classified as a Category 1B 

carcinogen; 

tetrachloroethylene is 

classified as a Class 2A 

(probably carcinogenic) by 

IARC and reasonably 

anticipated to be a human 

carcinogen by NTP

Yes: tetra-

chloroethylene 

N/A

Electronic Cleaner
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Exhibit C.  Summary of CRC Supplier Certificates of Analysis for Product Ingredients

Ingredient Supplier Date Benzene Content Units Max Spec

Acetone Dow 1/20/2003 0 ppm <5

Acetone Dow 2/12/2003 0 ppm <5

Acetone Dow 7/11/2006 0 ppm < 5

Acetone JLM 6/9/2004 <1 ppm <10

Acetone JLM 6/28/2005 <1 ppm <10

Acetone JLM 10/28/2005 1.5229 ppm N/A

Acetone JLM 10/31/2005 2.7189 ppm N/A

Acetone JLM 11/2/2005 <1 ppm <10

Acetone JLM 1/31/2006 <1 ppm <10

Acetone JLM 2/26/2006 1.1079 ppm N/A

Acetone JLM

N/A (fax dated 

8/9/06) 0 ppm <5

Acetone JLM 8/16/2006 <1 ppm <10

Acetone JLM 11/30/2006 <1 ppm N/A

Acetone JLM 2/15/2007 <1 ppm <10

Acetone JLM 4/3/2007 <1 ppm <10

Acetone JLM 5/28/2007 <1 ppm N/A

Acetone JLM 6/25/2007 <1 ppm N/A

Acetone JLM 9/28/2007 <1 ppm <10

Acetone JLM 10/18/2007 2.2528 ppm N/A

Acetone JLM 12/15/2008 <1 ppm <10

Acetone JLM N/A <5 ppm N/A

Acetone Marubeni Speciality Chemicals 12/3/2009 <10 ppm <10

Acetone Marubeni Speciality Chemicals 12/7/2009 <10 ppm <10

Acetone Marubeni Speciality Chemicals 9/23/2010 <10 ppm <10

Acetone Marubeni Speciality Chemicals 10/31/2010 <1 ppm <10

Acetone Matrix Chemical 10/2008 <5 ppm N/A

Acetone Matrix Chemical 11/9/2009 <1 ppm N/A

Acetone Matrix Chemical 3/19/2010 0.8 mg/kg N/A

Acetone Matrix Chemical 4/1/2010 <1 ppm N/A

Acetone Matrix Chemical 4/2/2010 <1 ppm N/A

Acetone Matrix Chemical 4/5/2010 <1 ppm N/A

Acetone Matrix Chemical 4/7/2010 <1 ppm N/A

Acetone Matrix Chemical 7/28/2010 <1 ppm N/A

Acetone Matrix Chemical N/A <1 ppm N/A

Acetone Matrix Chemical N/A 0.8 mg/kg N/A

Acetone Mt. Vernon Phenol Plant 1/13/2004 1.3586 ppm N/A

Acetone Mt. Vernon Phenol Plant 2/12/2004 1.4609 ppm N/A

Acetone Mt. Vernon Phenol Plant 3/22/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 5/10/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 7/1/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 7/9/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 7/16/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 8/12/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 8/18/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 9/27/2004 2.5737 ppm N/A

Acetone Mt. Vernon Phenol Plant 11/18/2004 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 3/7/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 3/30/2007 <1 ppm N/A
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Ingredient Supplier Date Benzene Content Units Max Spec

Acetone Mt. Vernon Phenol Plant 4/16/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 4/20/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 4/20/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 5/15/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 6/20/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 8/20/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 11/20/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 11/26/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 12/7/2007 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/3/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/14/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/14/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/14/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/29/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 2/22/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 2/22/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 2/25/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 2/25/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 3/25/2008 1.0298 ppm N/A

Acetone Mt. Vernon Phenol Plant 4/8/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 4/17/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 5/27/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 5/27/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 6/6/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 6/24/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 7/9/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 7/25/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 11/12/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 11/13/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 11/14/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 12/19/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 12/30/2008 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/9/2009 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/9/2009 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/14/2009 2.7092 ppm N/A

Acetone Mt. Vernon Phenol Plant 1/23/2009 1.4355 ppm N/A

Acetone Mt. Vernon Phenol Plant 2/9/2009 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 8/3/2009 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 3/19/2010 0.8 mg/kg N/A

Acetone Mt. Vernon Phenol Plant 4/2/2010 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 4/7/2010 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant 12/2/2010 <1 ppm N/A

Acetone Mt. Vernon Phenol Plant N/A <1 mg/kg N/A

Acetone Sasol Chemicals 5/1/2002 <1 ppm <10

Acetone Sasol Chemicals 5/6/2002 <1 ppm <10

Acetone Sasol Chemicals 6/21/2002 <1 ppm <10

Acetone Sasol Chemicals 10/17/2002 <1 ppm <10

Acetone Sasol Chemicals 10/17/2002 <1 ppm <10

Acetone Sasol Chemicals 3/28/2003 <1 ppm <10

Acetone Sasol Chemicals 2/14/2004 <1 ppm <10

Acetone Sasol Chemicals 11/11/2008 <10 mg/kg <10
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Acetone Sun Chemical 5/21/2002 1 ppm Report

Heptane Ashland 1/22/2002 0 % N/A

Heptane Ashland 2/1/2002 0 % <0.01

Heptane Ashland 3/28/2002 0 % N/A

Heptane Ashland 4/24/2002 0 % N/A

Heptane Ashland 4/24/2002 0 % N/A

Heptane Ashland 5/2/2002 0 % N/A

Heptane Ashland 6/13/2002 0 % N/A

Heptane Ashland 7/31/2002 0 % N/A

Heptane Ashland 8/29/2002 0 % N/A

Heptane Citgo 10/2/2001 0.0005 wt% N/A

Heptane Citgo 10/12/2001 0.0005 wt% N/A

Heptane Citgo 3/12/2004 0 wt% N/A

Heptane Citgo 8/15/2005 0 wt% N/A

Heptane Citgo 8/30/2005 0 wt% N/A

Heptane Citgo 4/13/2006 0 wt% N/A

Heptane Citgo 5/26/2006 0 wt% N/A

Heptane Citgo 5/26/2006 0 wt% N/A

Heptane Citgo 6/26/2006 0 wt% N/A

Heptane Citgo 6/26/2006 0 wt% N/A

Heptane Citgo 6/26/2006 0 wt% N/A

Heptane Citgo 10/9/2006 0 wt% N/A

Heptane Citgo 10/9/2006 0 wt% N/A

Heptane Citgo 12/13/2007 <0.01 wt% N/A

Heptane Citgo 12/13/2007 <0.01 wt% N/A

Heptane Citgo 12/13/2007 <0.01 wt% N/A

Heptane Citgo 12/13/2007 <0.01 wt% N/A

Heptane Citgo 3/26/2008 <0.01 wt% N/A

Heptane Citgo 3/28/2008 <0.01 wt% N/A

Heptane Citgo 3/28/2008 <0.01 wt% N/A

Heptane Citgo 5/10/2008 <0.01 wt% N/A

Heptane Citgo 5/10/2008 <0.01 wt% N/A

Heptane Citgo 5/30/2008 <0.01 wt% N/A

Heptane Citgo 6/10/2008 <0.01 wt% N/A

Heptane Citgo 6/10/2008 <0.01 wt% N/A

Heptane Citgo 6/26/2008 <0.01 wt% <20

Heptane Citgo 6/28/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 10/22/2008 <0.01 wt% N/A

Heptane Citgo 1/21/2009 <0.01 wt% N/A

Heptane Citgo 1/26/2009 <0.01 wt% N/A

Heptane Citgo 1/26/2009 <0.01 wt% N/A

Heptane Citgo 2/23/2009 <0.01 wt% N/A

Heptane Citgo 2/23/2009 <0.01 wt% N/A

Heptane Citgo 3/23/2009 <0.01 wt% N/A
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Heptane Citgo 3/23/2009 <0.01 wt% N/A

Heptane Citgo 4/6/2009 <0.01 wt% N/A

Heptane Citgo 4/6/2009 <0.01 wt% N/A

Heptane Citgo 6/1/2009 <0.01 wt% N/A

Heptane Citgo 7/30/2010 <0.01 ppm Report

Heptane Citgo 8/31/2010 <0.01 ppm Report

Heptane ConocoPhillips 9/19/2003 0 ppm <20

Heptane ConocoPhillips 12/4/2003 0 ppm <20

Heptane ConocoPhillips 1/18/2004 0.06 ppm <20

Heptane ConocoPhillips 4/19/2004 Not Legible ppm <20

Heptane ConocoPhillips 4/22/2004 2.8 ppm <100

Heptane ConocoPhillips 5/6/2004 1 ppm <20

Heptane ConocoPhillips 7/4/2004 3 ppm <20

Heptane ConocoPhillips 8/21/2004 5.3 ppm <20

Heptane ConocoPhillips 9/23/2004 0 ppm <20

Heptane ConocoPhillips 10/19/2004 0.8 ppm <20

Heptane ConocoPhillips 11/15/2004 0.6 ppm <20

Heptane ConocoPhillips 12/13/2004 1.5 ppm <20

Heptane ConocoPhillips 2/14/2005 2.5 ppm <20

Heptane ConocoPhillips 3/11/2005 31.2 ppm <100

Heptane ConocoPhillips 3/14/2005 2.5 ppm <20

Heptane ConocoPhillips 4/16/2005 2.1 ppm <20

Heptane ConocoPhillips 5/15/2005 1.1 ppm <20

Heptane ConocoPhillips 5/23/2005 0 ppm <20

Heptane ConocoPhillips 6/1/2005 1.7 ppm <20

Heptane ConocoPhillips 7/5/2005 2.9 ppm <20

Heptane ConocoPhillips 7/21/2005 0.8 ppm <20

Heptane ConocoPhillips 9/5/2005 0.6 ppm <20

Heptane ConocoPhillips 10/3/2005 0.7 ppm <20

Heptane ConocoPhillips 11/10/2005 0.8 ppm <20

Heptane ConocoPhillips 11/10/2005 0.8 ppm <20

Heptane ConocoPhillips 7/14/2006 0.8 ppm <20

Heptane ConocoPhillips 7/25/2006 1 ppm <20

Heptane ConocoPhillips 8/14/2006 0 ppm <20

Heptane ConocoPhillips 9/12/2006 0 ppm 100

Heptane ConocoPhillips 9/29/2006 1 ppm 100

Heptane ConocoPhillips 12/13/2006 0 ppm <20

Heptane ConocoPhillips 4/24/2007 0 ppm <20

Heptane ConocoPhillips 7/5/2007 1 ppm <20

Heptane ConocoPhillips 7/10/2007 4.6 ppm <100

Heptane ConocoPhillips 9/5/2007 1 ppm <20

Heptane ConocoPhillips 9/5/2007 1 ppm <20

Heptane ConocoPhillips 10/29/2007 1 ppm <20

Heptane ConocoPhillips 7/17/2008 2.5 ppm <100

Heptane ConocoPhillips 7/17/2008 2.5 ppm <100

Heptane ConocoPhillips 7/17/2008 2.5 ppm <20

Heptane ConocoPhillips 7/17/2008 2.5 ppm <20

Heptane ConocoPhillips 7/28/2008 2.5 ppm <100

Heptane ConocoPhillips 7/28/2008 2.5 ppm <100

Heptane ConocoPhillips 9/19/2008 2.7 ppm <100

Heptane ConocoPhillips 9/30/2008 7 ppm <100
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Heptane ConocoPhillips 9/30/2008 7 ppm <100

Heptane ConocoPhillips 1/20/2009 0 ppm <100

Heptane ConocoPhillips 5/21/2009 0.5 ppm <100

Heptane ConocoPhillips 5/21/2009 0.5 ppm <100

Heptane ConocoPhillips 6/16/2009 1.5 ppm <100

Heptane ConocoPhillips 7/27/2009 1.5 ppm <100

Heptane ConocoPhillips 7/27/2009 1.5 ppm <100

Heptane ConocoPhillips 7/30/2009 1.8 ppm <100

Heptane ConocoPhillips 8/18/2009 2 ppm <20

Heptane ConocoPhillips 8/28/2009 2.4 ppm <100

Heptane ConocoPhillips 9/29/2009 2 ppm <20

Heptane ConocoPhillips 10/8/2009 2.2 ppm <100

Heptane ConocoPhillips 10/8/2009 2.2 ppm <100

Heptane ConocoPhillips 11/4/2009 1.1 ppm <100

Heptane ConocoPhillips 11/19/2009 0 ppm <100

Heptane ConocoPhillips 12/28/2009 9.4 ppm <100

Heptane ConocoPhillips 2/2/2010 1.6 ppm <100

Heptane Interstate Chemical Co. 1/18/2006 0.7 ppm <20

Heptane Interstate Chemical Co. 1/18/2006 0.7 ppm <20

Heptane Interstate Chemical Co. 1/18/2006 0.7 ppm <20

Heptane Interstate Chemical Co. 3/14/2006 0.4 ppm <20

Heptane Interstate Chemical Co. 3/14/2006 0.4 ppm <20

Heptane Interstate Chemical Co. 5/30/2006 0.9 ppm <20

Heptane Interstate Chemical Co. 5/30/2006 0.9 ppm <20

Heptane Interstate Chemical Co. 10/9/2006 4.1 ppm <20

Heptane Interstate Chemical Co. 10/9/2006 4.1 ppm <20

Heptane Interstate Chemical Co. 10/21/2006 1 ppm <20

Heptane Interstate Chemical Co. 12/27/2006 0 ppm <20

Heptane Interstate Chemical Co. 1/25/2007 0 ppm <20

Heptane Interstate Chemical Co. 1/25/2007 0 ppm <20

Heptane Interstate Chemical Co. 3/2/2007 1 ppm <20

Heptane Interstate Chemical Co. 3/2/2007 1 ppm <20

Heptane Interstate Chemical Co. 5/17/2007 0 ppm <20

Heptane Interstate Chemical Co. 7/12/2007 1 ppm <20

Heptane Interstate Chemical Co. 7/12/2007 1 ppm <20

Heptane Interstate Chemical Co. 8/17/2007 1 ppm <20

Heptane Interstate Chemical Co. 8/17/2007 1 ppm <20

Heptane Interstate Chemical Co. 11/13/2007 1 ppm <20

Heptane Interstate Chemical Co. 11/13/2007 1 ppm <20

Heptane Interstate Chemical Co. 11/13/2007 1 ppm <20

Heptane Interstate Chemical Co. 11/13/2007 1 ppm <20

Heptane Shell 1/15/2002 0 vol% <0.01

Heptane Shell 7/29/2002 0 vol% <0.01

Heptane Shell 10/31/2002 0 vol% <0.01

Toluene Ashland 12/8/2001 0.03 % <0.03

Toluene Ashland 12/14/2001 0 % <0.03

Toluene Ashland 12/19/2001 0.01 % <0.03

Toluene Ashland 1/1/2002 0 ppm <100

Toluene Ashland 1/22/2002 0 ppm <100

Toluene Ashland 2/1/2002 0 ppm <100

Toluene Ashland 2/5/2002 0 ppm <100
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Toluene Ashland 2/13/2002 0 ppm <100

Toluene Ashland 2/26/2002 0 ppm <100

Toluene Ashland 3/20/2002 0 ppm N/A

Toluene Ashland 4/7/2002 ND % <0.03

Toluene Ashland 4/19/2002 0 ppm N/A

Toluene Ashland 4/24/2002 0 ppm N/A

Toluene Ashland 4/30/2002 0 ppm N/A

Toluene Ashland 5/2/2002 0 ppm N/A

Toluene Ashland 5/7/2002 0 ppm N/A

Toluene Ashland 5/13/2002 0 ppm N/A

Toluene Ashland 5/15/2002 0 ppm N/A

Toluene Ashland 5/20/2002 0 ppm N/A

Toluene Ashland 6/10/2002 0 ppm N/A

Toluene Ashland 7/9/2002 0 ppm N/A

Toluene Ashland 7/30/2002 0 ppm N/A

Toluene Ashland 8/29/2002 0 ppm N/A

Toluene Ashland 11/4/2002 0 ppm N/A

Toluene Ashland 11/8/2002 0 ppm N/A

Toluene Ashland 2/18/2003 100 ppm N/A

Toluene Ashland 3/3/2003 ND % <0.03

Toluene Ashland 3/7/2003 ND % <0.03

Toluene Ashland 3/13/2003 100 ppm <300

Toluene Ashland 3/13/2003 100 ppm <300

Toluene Ashland 3/27/2003 0 ppm <300

Toluene Ashland 4/1/2003 0 ppm <300

Toluene Ashland 4/2/2003 0 ppm <300

Toluene Ashland 4/7/2003 0 ppm <300

Toluene Ashland 4/29/2003 0 ppm <300

Toluene Ashland 5/5/2003 100 ppm <300

Toluene Ashland 5/12/2003 100 ppm <300

Toluene Ashland 5/14/2003 100 ppm <300

Toluene Ashland 5/29/2003 100 ppm <300

Toluene Ashland 6/4/2003 100 ppm <300

Toluene Ashland 6/23/2003 0 ppm <300

Toluene Ashland 2/26/2010 0 wt% <0.03

Toluene Ashland 4/10/2010 0 wt% <0.03

Toluene Ashland 4/28/2010 0 wt% <0.03

Toluene Ashland 5/23/2010 0 wt% <0.03

Toluene Ashland 6/3/2010 0.004 wt% <0.03

Toluene Ashland 7/22/2010 0.004 wt% <0.03

Toluene Ashland 8/20/2010 0 wt% <0.03

Toluene Ashland 9/9/2010 0 wt% <0.03

Toluene Ashland 10/5/2010 0 wt% <0.03

Toluene Ashland 11/11/2010 0 wt% <0.03

Toluene Brenntag Northeast 1/31/2002 <0.03 % <0.03

Toluene Brenntag Northeast 2/19/2002 <0.03 % <0.03

Toluene Brenntag Northeast 3/6/2002 <0.03 % <0.03

Toluene Brenntag Northeast 3/25/2002 <0.03 % <0.03

Toluene Brenntag Northeast 4/24/2002 <0.03 % <0.03

Toluene Brenntag Northeast 6/6/2002 <0.03 % <0.03

Toluene Brenntag Northeast 7/12/2002 <0.03 % <0.03
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Toluene Brenntag Northeast 7/22/2002 <0.03 % <0.03

Toluene Brenntag Northeast 8/6/2002 <0.03 % <0.03

Toluene Brenntag Northeast 8/7/2002 <0.01 % <0.01

Toluene Brenntag Northeast 9/3/2002 <0.03 % <0.03

Toluene Brenntag Northeast 9/19/2002 <0.03 % <0.03

Toluene Brenntag Northeast 1/2/2003 <0.03 % <0.03

Toluene Brenntag Northeast 3/7/2003 <0.03 % <0.03

Toluene Brenntag Northeast 4/1/2003 <0.03 % <0.03

Toluene Brenntag Northeast 5/29/2003 <0.03 % <0.03

Toluene Brenntag Northeast 4/26/2007 <0.03 % <0.03

Toluene Brenntag Northeast 10/29/2008 <0.03 % <0.03

Toluene Brenntag Northeast 9/30/2009 <0.03 % <0.03

Toluene Pride Solvents & Chemical Co. 6/4/2009 <10 ppm <300

Toluene Shell 6/17/2003 15 ppm <300

Toluene Suncor 3/7/2010 0 vol% <0.03

Toluene Sunoco 1/30/2000 5 ppm <300

Toluene Sunoco 12/30/2001 <15 ppm <300

Toluene Sunoco 1/6/2002 <15 ppm <300

Toluene Sunoco 1/20/2002 <15 ppm <300

Toluene Sunoco 1/27/2002 <15 ppm <300

Toluene Sunoco 2/4/2002 <15 ppm <300

Toluene Sunoco 2/18/2002 <15 ppm <300

Toluene Sunoco 2/19/2002 0 vol% <0.03

Toluene Sunoco 2/23/2002 <15 ppm <300

Toluene Sunoco 3/2/2002 35 ppm <300

Toluene Sunoco 3/4/2002 0 ppm <100

Toluene Sunoco 3/10/2002 37 ppm <300

Toluene Sunoco 3/15/2002 34 ppm <300

Toluene Sunoco 3/24/2002 20 ppm <300

Toluene Sunoco 4/6/2002 22 ppm <300

Toluene Sunoco 4/12/2002 19 ppm <300

Toluene Sunoco 5/4/2002 7 ppm <300

Toluene Sunoco 5/9/2002 0 vol% <0.03

Toluene Sunoco 5/16/2002 0 vol% <0.03

Toluene Sunoco 5/25/2002 <15 ppm <300

Toluene Sunoco 6/10/2002 26 ppm <300

Toluene Sunoco 6/16/2002 15 ppm <300

Toluene Sunoco 6/22/2002 22 ppm <300

Toluene Sunoco 7/1/2002 <15 ppm <300

Toluene Sunoco 7/5/2002 N/A N/A N/A

Toluene Sunoco 7/14/2002 27 ppm <300

Toluene Sunoco 7/21/2002 <15 ppm <300

Toluene Sunoco 7/28/2002 <15 ppm <300

Toluene Sunoco 7/30/2002 0 vol% <0.03

Toluene Sunoco 8/4/2002 <15 ppm <300

Toluene Sunoco 8/12/2002 <15 ppm <300

Toluene Sunoco 8/25/2002 <15 ppm <300

Toluene Sunoco 9/3/2002 <15 ppm <300

Toluene Sunoco 9/9/2002 0 vol% <0.03

Toluene Sunoco 9/9/2002 <15 ppm <300

Toluene Sunoco 9/11/2002 0 vol% <0.03
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Toluene Sunoco 9/28/2002 <15 ppm <300

Toluene Sunoco 10/5/2002 <15 ppm <300

Toluene Sunoco 10/11/2002 9 ppm <300

Toluene Sunoco 10/14/2002 0 vol% <0.03

Toluene Sunoco 10/16/2002 0 vol% <0.03

Toluene Sunoco 10/19/2002 <15 ppm <300

Toluene Sunoco 10/28/2002 15 ppm <300

Toluene Sunoco 10/28/2002 0 vol% <0.03

Toluene Sunoco 11/3/2002 <15 ppm <300

Toluene Sunoco 11/8/2002 <15 ppm <300

Toluene Sunoco 11/17/2002 <15 ppm <300

Toluene Sunoco 11/22/2002 <15 ppm <300

Toluene Sunoco 11/29/2002 <15 ppm <300

Toluene Sunoco 12/3/2002 N/A N/A N/A

Toluene Sunoco 12/7/2002 <15 ppm <300

Toluene Sunoco 12/13/2002 44 ppm <300

Toluene Sunoco 1/11/2003 35 ppm <300

Toluene Sunoco 1/15/2003 0 vol% <0.03

Toluene Sunoco 1/17/2003 25 ppm <300

Toluene Sunoco 1/21/2003 20 ppm <300

Toluene Sunoco 1/28/2003 32 ppm <300

Toluene Sunoco 2/5/2003 29 ppm <300

Toluene Sunoco 2/27/2003 150 ppm <300

Toluene Sunoco 3/7/2003 0 vol% <0.03

Toluene Sunoco 3/13/2003 0 vol% <0.03

Toluene Sunoco 3/29/2003 257 ppm <300

Toluene Sunoco 4/7/2003 249 ppm <300

Toluene Sunoco 4/13/2003 72 ppm <300

Toluene Sunoco 4/19/2003 161 ppm <300

Toluene Sunoco 4/26/2003 191 ppm <300

Toluene Sunoco 5/2/2003 239 ppm <300

Toluene Sunoco 5/10/2003 108 ppm <300

Toluene Sunoco 5/16/2003 66 ppm <300

Toluene Sunoco 5/28/2003 65 ppm <300

Toluene Sunoco 6/3/2003 54 ppm <300

Toluene Sunoco 6/3/2003 0 vol% <0.03

Toluene Sunoco 6/7/2003 47 ppm <300

Toluene Sunoco 7/6/2003 66 ppm <300

Toluene Sunoco 7/18/2003 58 ppm <300

Toluene Sunoco 7/26/2003 29 ppm <300

Toluene Sunoco 7/31/2003 51 ppm <300

Toluene Sunoco 8/3/2003 33 ppm <300

Toluene Sunoco 8/22/2003 15 ppm <300

Toluene Sunoco 9/7/2003 9 ppm <300

Toluene Sunoco 9/16/2003 4 ppm <300

Toluene Sunoco 9/28/2003 2 ppm <300

Toluene Sunoco 10/8/2003 2 ppm <300

Toluene Sunoco 10/14/2003 2 ppm <300

Toluene Sunoco 10/19/2003 1 ppm <300

Toluene Sunoco 10/25/2003 0 ppm <300

Toluene Sunoco 11/4/2003 1 ppm <300
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Toluene Sunoco 11/7/2003 1 ppm <300

Toluene Sunoco 11/13/2003 3 ppm <300

Toluene Sunoco 11/22/2003 2 ppm <300

Toluene Sunoco 11/29/2003 2 ppm <300

Toluene Sunoco 12/2/2003 1 ppm <300

Toluene Sunoco 12/7/2003 1 ppm <300

Toluene Sunoco 12/28/2003 2 ppm <300

Toluene Sunoco 1/4/2004 1 ppm <300

Toluene Sunoco 1/10/2004 0 ppm <300

Toluene Sunoco 2/8/2004 25 ppm <300

Toluene Sunoco 2/17/2004 17 ppm <300

Toluene Sunoco 2/20/2004 13 ppm <300

Toluene Sunoco 2/29/2004 10 ppm <300

Toluene Sunoco 3/3/2004 8 ppm <300

Toluene Sunoco 3/9/2004 6 ppm <300

Toluene Sunoco 3/15/2004 0.01 vol% <0.03

Toluene Sunoco 3/15/2004 5 ppm <300

Toluene Sunoco 3/21/2004 4 ppm <300

Toluene Sunoco 3/30/2004 15 ppm <300

Toluene Sunoco 4/9/2004 32 ppm <300

Toluene Sunoco 4/15/2004 32 ppm <300

Toluene Sunoco 4/24/2004 39 ppm <300

Toluene Sunoco 4/27/2004 34 ppm <300

Toluene Sunoco 5/4/2004 23 ppm <300

Toluene Sunoco 5/12/2004 18 ppm <300

Toluene Sunoco 5/15/2004 13 ppm <300

Toluene Sunoco 5/21/2004 9 ppm <300

Toluene Sunoco 5/27/2004 8 ppm <300

Toluene Sunoco 6/6/2004 4 ppm <300

Toluene Sunoco 6/15/2004 17 ppm <300

Toluene Sunoco 6/28/2004 0.01 vol% <0.03

Toluene Sunoco 7/2/2004 73 ppm <300

Toluene Sunoco 7/7/2004 0 vol% <0.03

Toluene Sunoco 7/11/2004 46 ppm <300

Toluene Sunoco 7/29/2004 0 vol% <0.03

Toluene Sunoco 8/26/2004 0 vol% <0.03

Toluene Sunoco 8/27/2004 0 vol% <0.03

Toluene Sunoco 8/31/2004 0 vol% <0.03

Toluene Sunoco 9/1/2004 0 vol% <0.03

Toluene Sunoco 9/2/2004 0.01 vol% <0.03

Toluene Sunoco 10/6/2004 0.01 vol% <0.03

Toluene Sunoco 10/7/2004 0.01 vol% <0.03

Toluene Sunoco 11/4/2004 0.01 vol% <0.03

Toluene Sunoco 11/12/2004 0.01 vol% <0.03

Toluene Sunoco 11/24/2004 0 vol% <0.03

Toluene Sunoco 12/3/2004 0.01 vol% <0.03

Toluene Sunoco 1/4/2005 0.01 vol% <0.03

Toluene Sunoco 1/19/2005 0.01 vol% <0.03

Toluene Sunoco 1/25/2005 0.01 vol% <0.03

Toluene Sunoco 2/3/2005 0.01 vol% <0.03

Toluene Sunoco 2/18/2005 0 vol% <0.03
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Toluene Sunoco 3/7/2005 0.01 vol% <0.03

Toluene Sunoco 3/7/2005 0.01 vol% <0.03

Toluene Sunoco 4/3/2005 43 ppm <300

Toluene Sunoco 4/22/2005 19 ppm <300

Toluene Sunoco 5/4/2005 9 ppm <300

Toluene Sunoco 5/14/2005 12 ppm <300

Toluene Sunoco 7/6/2005 15 ppm <300

Toluene Sunoco 7/13/2005 12 ppm <300

Toluene Sunoco 7/15/2005 <0.01 vol% <0.03

Toluene Sunoco 7/18/2005 10 ppm <300

Toluene Sunoco 7/29/2005 9 ppm <300

Toluene Sunoco 7/31/2005 <0.01 vol% <0.03

Toluene Sunoco 8/5/2005 <0.01 vol% <0.03

Toluene Sunoco 9/17/2005 <0.01 vol% <0.03

Toluene Sunoco 10/13/2005 <0.01 vol% <0.03

Toluene Sunoco 10/23/2005 174 ppm N/A

Toluene Sunoco 11/9/2005 116 ppm N/A

Toluene Sunoco 11/15/2005 87 ppm N/A

Toluene Sunoco 11/16/2005 87 ppm N/A

Toluene Sunoco 12/3/2005 0.0029 vol% <0.03

Toluene Sunoco 12/29/2005 232 ppm N/A

Toluene Sunoco 1/9/2006 193 ppm N/A

Toluene Sunoco 1/15/2006 152 ppm N/A

Toluene Sunoco 1/22/2006 130 ppm N/A

Toluene Sunoco 2/5/2006 123 ppm N/A

Toluene Sunoco 2/14/2006 125 ppm N/A

Toluene Sunoco 2/18/2006 136 ppm N/A

Toluene Sunoco 3/6/2006 107 ppm N/A

Toluene Sunoco 3/18/2006 82 ppm N/A

Toluene Sunoco 3/23/2006 41 ppm N/A

Toluene Sunoco 3/31/2006 53 ppm N/A

Toluene Sunoco 4/19/2006 36 ppm N/A

Toluene Sunoco 4/20/2006 0.02 vol% <0.03

Toluene Sunoco 5/8/2006 22 ppm N/A

Toluene Sunoco 5/12/2006 30 ppm N/A

Toluene Sunoco 6/2/2006 0.02 vol% <0.03

Toluene Sunoco 6/12/2006 0.01 vol% <0.03

Toluene Sunoco 6/23/2006 0.01 vol% <0.03

Toluene Sunoco 7/7/2006 0.02 vol% <0.03

Toluene Sunoco 7/21/2006 0.01 vol% <0.03

Toluene Sunoco 7/28/2006 0.01 vol% <0.03

Toluene Sunoco 8/3/2006 0.01 vol% <0.03

Toluene Sunoco 8/5/2006 19 ppm <300

Toluene Sunoco 8/11/2006 0.01 vol% <0.03

Toluene Sunoco 8/25/2006 <0.01 vol% <0.03

Toluene Sunoco 9/1/2006 <0.01 vol% <0.03

Toluene Sunoco 9/12/2006 12 ppm <300

Toluene Sunoco 9/29/2006 9 ppm <300

Toluene Sunoco 10/11/2006 8 ppm <300

Toluene Sunoco 10/19/2006 8 ppm <300

Toluene Sunoco 10/27/2006 <0.01 vol% <0.03
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Toluene Sunoco 1/5/2007 0.01 vol% <0.03

Toluene Sunoco 1/7/2007 5 ppm <300

Toluene Sunoco 1/22/2007 <0.01 vol% <0.03

Toluene Sunoco 2/12/2007 4 ppm <300

Toluene Sunoco 2/28/2007 0.01 vol% <0.03

Toluene Sunoco 3/2/2007 4 ppm <300

Toluene Sunoco 3/28/2007 <0.01 vol% <0.03

Toluene Sunoco 3/30/2007 0.01 vol% <0.03

Toluene Sunoco 4/5/2007 0.01 vol% <0.03

Toluene Sunoco 5/7/2007 0.02 vol% <0.03

Toluene Sunoco 5/9/2007 0.02 vol% <0.03

Toluene Sunoco 5/12/2007 <0.01 vol% <0.03

Toluene Sunoco 5/18/2007 0.02 vol% <0.03

Toluene Sunoco 6/1/2007 0.01 vol% <0.03

Toluene Sunoco 6/5/2007 16 ppm <300

Toluene Sunoco 6/8/2007 0.01 vol% <0.03

Toluene Sunoco 6/30/2007 96 ppm <300

Toluene Sunoco 7/8/2007 81 ppm <300

Toluene Sunoco 7/17/2007 56 ppm <300

Toluene Sunoco 7/22/2007 52 ppm <300

Toluene Sunoco 7/30/2007 84 ppm <300

Toluene Sunoco 8/7/2007 108 ppm <300

Toluene Sunoco 8/14/2007 106 ppm <300

Toluene Sunoco 9/7/2007 0.01 vol% <0.03

Toluene Sunoco 9/14/2007 0.01 vol% <0.03

Toluene Sunoco 9/21/2007 0.01 vol% <0.03

Toluene Sunoco 9/28/2007 <0.01 vol% <0.03

Toluene Sunoco 10/5/2007 <0.01 vol% <0.03

Toluene Sunoco 10/12/2007 0.02 vol% <0.03

Toluene Sunoco 10/26/2007 <0.01 vol% <0.03

Toluene Sunoco 10/28/2007 8 ppm <300

Toluene Sunoco 11/2/2007 <0.01 vol% <0.03

Toluene Sunoco 11/9/2007 0.02 vol% <0.03

Toluene Sunoco 11/16/2007 0.01 vol% <0.03

Toluene Sunoco 11/23/2007 0.01 vol% <0.03

Toluene Sunoco 11/30/2007 <0.01 vol% <0.03

Toluene Sunoco 11/30/2007 6 ppm <300

Toluene Sunoco 12/7/2007 <0.01 vol% <0.03

Toluene Sunoco 12/13/2007 Not Legible ppm <300

Toluene Sunoco 12/14/2007 <0.01 vol% <0.03

Toluene Sunoco 12/27/2007 <0.01 vol% <0.03

Toluene Sunoco 1/4/2008 0.01 vol% <0.03

Toluene Sunoco 1/11/2008 <0.01 vol% <0.03

Toluene Sunoco 1/25/2008 <0.01 vol% <0.03

Toluene Sunoco 1/30/2008 0.02 vol% <0.03

Toluene Sunoco 2/1/2008 <0.01 vol% <0.03

Toluene Sunoco 2/19/2008 0.02 vol% <0.03

Toluene Sunoco 3/2/2008 <0.01 vol% <0.03

Toluene Sunoco 3/3/2008 24 ppm <300

Toluene Sunoco 4/9/2008 10 ppm <300

Toluene Sunoco 4/11/2008 <0.01 vol% <0.03
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Toluene Sunoco 4/18/2008 0.01 vol% <0.03

Toluene Sunoco 4/25/2008 0.01 vol% <0.03

Toluene Sunoco 5/24/2008 44 ppm <300

Toluene Sunoco 6/7/2008 64 ppm <300

Toluene Sunoco 6/10/2008 14 ppm <300

Toluene Sunoco 6/26/2008 95 ppm <300

Toluene Sunoco 7/9/2008 36 ppm <300

Toluene Sunoco 7/17/2008 <0.01 vol% <0.03

Toluene Sunoco 7/24/2008 <0.01 vol% <0.03

Toluene Sunoco 7/31/2008 <0.01 vol% <0.03

Toluene Sunoco 7/31/2008 <0.01 vol% <0.03

Toluene Sunoco 8/7/2008 0.02 vol% <0.03

Toluene Sunoco 8/14/2008 <0.01 vol% <0.03

Toluene Sunoco 8/28/2008 0.03 vol% <0.03

Toluene Sunoco 9/5/2008 0.03 vol% <0.03

Toluene Sunoco 9/12/2008 0.03 vol% <0.03

Toluene Sunoco 9/18/2008 0.03 vol% <0.03

Toluene Sunoco 9/25/2008 0.02 vol% <0.03

Toluene Sunoco 10/2/2008 0.02 vol% <0.03

Toluene Sunoco 10/11/2008 79 ppm <300

Toluene Sunoco 11/6/2008 <0.01 vol% <0.03

Toluene Sunoco 11/20/2008 <0.01 vol% <0.03

Toluene Sunoco 11/27/2008 0.02 vol% <0.03

Toluene Sunoco 12/4/2008 0.02 vol% <0.03

Toluene Sunoco 12/11/2008 0.0043 vol% <0.03

Toluene Sunoco 12/18/2008 180 ppm <300

Toluene Sunoco 12/31/2008 0.02 vol% <0.03

Toluene Sunoco 1/8/2009 0.02 vol% <0.03

Toluene Sunoco 1/20/2009 23 ppm <300

Toluene Sunoco 1/22/2009 34 ppm <300

Toluene Sunoco 1/29/2009 0.02 vol% <0.03

Toluene Sunoco 2/12/2009 0.02 vol% <0.03

Toluene Sunoco 2/26/2009 0.02 vol% <0.03

Toluene Sunoco 2/28/2009 12 ppm <300

Toluene Sunoco 3/12/2009 0.02 vol% <0.03

Toluene Sunoco 4/4/2009 7 ppm <300

Toluene Sunoco 4/9/2009 3 ppm <300

Toluene Sunoco 5/1/2009 0 ppm <300

Toluene Sunoco 5/5/2009 0 ppm <300

Toluene Sunoco 5/14/2009 0 ppm <300

Toluene Sunoco 5/26/2009 4 ppm <300

Toluene Sunoco 5/31/2009 59 ppm <300

Toluene Sunoco 6/11/2009 83 ppm <300

Toluene Sunoco 6/15/2009 22 ppm <300

Toluene Sunoco 6/19/2009 24 ppm <300

Toluene Sunoco 6/25/2009 17 ppm <300

Toluene Sunoco 7/5/2009 11 ppm <300

Toluene Sunoco 7/13/2009 6 ppm <300

Toluene Sunoco 7/18/2009 4 ppm <300

Toluene Sunoco 7/25/2009 8 ppm <300

Toluene Sunoco 8/3/2009 8 ppm <300

109



Ingredient Supplier Date Benzene Content Units Max Spec

Toluene Sunoco 8/13/2009 0 ppm <300

Toluene Sunoco 8/19/2009 0 ppm <300

Toluene Sunoco 8/24/2009 133 ppm <300

Toluene Sunoco 8/31/2009 0 ppm <300

Toluene Sunoco 9/4/2009 0 ppm <300

Toluene Sunoco 9/7/2009 0 ppm <300

Toluene Sunoco 9/16/2009 0 ppm <300

Toluene Sunoco 9/23/2009 26 ppm <300

Toluene Sunoco 9/26/2009 5 ppm <300

Toluene Sunoco 10/1/2009 <0.01 vol% <0.03

Toluene Sunoco 10/8/2009 <0.01 vol% <0.03

Toluene Sunoco 10/19/2009 0 ppm <300

Toluene Sunoco 10/22/2009 <0.01 vol% <0.03

Toluene Sunoco 10/23/2009 0 ppm <300

Toluene Sunoco 11/2/2009 12 ppm <300

Toluene Sunoco 11/8/2009 0 ppm <300

Toluene Sunoco 11/16/2009 12 ppm <300

Toluene Sunoco 11/22/2009 6 ppm <300

Toluene Sunoco 12/7/2009 6 ppm <300

Toluene Sunoco 12/24/2009 <0.01 vol% <0.03

Toluene Sunoco 1/7/2010 <0.01 vol% <0.03

Toluene Sunoco 1/18/2010 0 ppm <300

Toluene Sunoco 2/7/2010 <0.01 vol% <0.03

Toluene Sunoco 2/7/2010 0.011 vol% <0.03

Toluene Sunoco 2/8/2010 7 ppm <300

Toluene Sunoco 2/15/2010 6 ppm <300

Toluene Sunoco 2/22/2010 7 ppm <300

Toluene Sunoco 2/25/2010 <0.01 vol% <0.03

Toluene Sunoco 3/4/2010 0.01 vol% <0.03

Toluene Sunoco 3/4/2010 <0.01 vol% <0.03

Toluene Sunoco 3/11/2010 0.01 vol% <0.03

Toluene Sunoco 3/26/2010 0 vol% <0.03

Toluene Sunoco 4/1/2010 <0.01 vol% <0.03

Toluene Sunoco 4/9/2010 <0.01 vol% <0.03

Toluene Sunoco 4/15/2010 <0.01 vol% <0.03

Toluene Sunoco 4/28/2010 105 ppm <300

Toluene Sunoco 5/3/2010 12.2 ppm <300

Toluene Sunoco 5/6/2010 1.9 ppm <300

Toluene Sunoco 5/18/2010 6 ppm <300

Toluene Sunoco 5/20/2010 <0.01 vol% <0.03

Toluene Sunoco 7/22/2010 23 ppm <300

Toluene Sunoco 7/22/2010 0.03 vol% <0.03

Toluene Sunoco 8/30/2010 6.1 ppm <300

Toluene Sunoco 10/14/2010 0 ppm <300

Toluene Sunoco 11/10/2010 0.6 ppm <300

Toluene Sunoco 12/2/2010 0 vol% <0.03

Toluene Sunoco 12/7/2010 0 ppm <300

Xylene Ashland 4/25/2002 <10 ppm N/A

Xylene Ashland 11/4/2002 <10 ppm N/A

Xylene Ashland 1/6/2003 <10 ppm N/A

Xylene Ashland 1/17/2003 <10 ppm N/A
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Xylene Ashland 4/1/2003 <10 ppm N/A

Xylene Ashland 5/29/2003 <10 ppm N/A

Xylene Ashland 6/23/2003 <10 ppm N/A

Xylene Ashland 7/7/2003 <10 ppm N/A

Xylene Ashland 7/14/2003 <10 ppm N/A

Xylene Ashland 7/18/2003 <10 ppm N/A

Xylene Ashland 10/17/2003 <10 ppm N/A

Xylene Ashland 11/18/2003 <10 ppm N/A

Xylene Ashland 11/26/2003 <10 ppm N/A

Xylene Ashland 12/22/2003 <10 ppm N/A

Xylene Ashland 3/1/2004 <10 ppm N/A

Xylene Ashland 7/27/2004 <10 ppm N/A

Xylene Ashland 4/26/2009 0 wt% N/A

Xylene Ashland 1/15/2010 0 wt% N/A

Xylene Ashland N/A <10 ppm N/A

Xylene Ashland N/A <10 ppm N/A

Xylene Ashland N/A <10 ppm N/A

Xylene Ashland N/A <10 ppm N/A

Xylene Brenntag Northeast 4/19/2002 <0.01 % <0.01

Xylene Brenntag Northeast 1/20/2003 <0.01 % <0.01

Xylene Brenntag Northeast 2/10/2003 <0.01 % <0.01

Xylene Brenntag Northeast 4/10/2003 <0.01 % <0.01

Xylene Brenntag Northeast 4/15/2003 <0.01 % <0.01

Xylene Brenntag Northeast 5/21/2003 <0.01 % <0.01

Xylene Brenntag Northeast 6/12/2007 <0.01 % <0.01

Xylene Citgo 8/11/2005 0.001 vol% <0.09

Xylene Citgo 2/15/2007 0 wt% <0.09

Xylene JLM 8/29/2007 <1 ppm <10

Xylene Marathon 11/8/2006 0 wt% N/A

Xylene Marathon 3/1/2007 0 wt% N/A

Xylene Pride Solvents & Chemical Co. 3/30/2007 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 5/11/2007 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 7/2/2007 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 9/1/2007 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 9/12/2007 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 9/21/2007 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 10/30/2007 48 ppm <100

Xylene Pride Solvents & Chemical Co. 1/2/2008 38 ppm <100

Xylene Pride Solvents & Chemical Co. 1/11/2008 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 3/18/2008 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 5/30/2008 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 7/30/2008 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 10/8/2008 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 1/30/2009 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 3/11/2009 <1 ppm <100

Xylene Pride Solvents & Chemical Co. 4/9/2009 <10 ppm <100

Xylene Pride Solvents & Chemical Co. 4/16/2009 <10 ppm <100

Xylene Pride Solvents & Chemical Co. 6/16/2009 <10 ppm <100

Xylene Pride Solvents & Chemical Co. 8/19/2009 13 ppm <100

Xylene Pride Solvents & Chemical Co. 1/20/2010 <10 ppm <100

Xylene Pride Solvents & Chemical Co. 6/15/2010 <10 ppm <100
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Xylene Pride Solvents & Chemical Co. 8/26/2010 <10 ppm <100

Xylene Sunoco 12/4/2001 0 vol% <0.01

Xylene Sunoco 12/25/2001 0 vol% <0.01

Xylene Sunoco 2/22/2002 0 vol% <0.01

Xylene Sunoco 3/22/2002 0.01 vol% <0.01

Xylene Sunoco 4/11/2002 0.01 vol% <0.01

Xylene Sunoco 5/6/2002 0 vol% <0.01

Xylene Sunoco 6/4/2002 0.01 vol% <0.01

Xylene Sunoco 7/2/2002 0.01 vol% <0.01

Xylene Sunoco 8/30/2002 0 vol% <0.01

Xylene Sunoco 9/30/2002 0.01 vol% <0.01

Xylene Sunoco 10/5/2002 0.01 vol% <0.01

Xylene Sunoco 10/14/2002 0 vol% <0.01

Xylene Sunoco 11/12/2002 <0.001 N/A N/A

Xylene Sunoco 12/6/2002 0 vol% <0.01

Xylene Sunoco 4/7/2003 0.01 vol% <0.01

Xylene Sunoco 7/16/2003 0 vol% <0.01

Xylene Sunoco 7/28/2003 0 vol% <0.01

Xylene Sunoco 8/2/2003 0 vol% <0.01

Xylene Sunoco 8/8/2003 0 vol% <0.01

Xylene Sunoco 8/13/2003 0 vol% <0.01

Xylene Sunoco 9/16/2003 0 vol% <0.01

Xylene Sunoco 12/4/2003 0 vol% <0.01

Xylene Sunoco 1/2/2004 0 vol% <0.01

Xylene Sunoco 1/19/2004 0 vol% <0.01

Xylene Sunoco 2/17/2004 <0.01 wt% N/A

Xylene Sunoco 3/13/2004 0 wt% N/A

Xylene Sunoco 3/15/2004 0 vol% <0.01

Xylene Sunoco 3/31/2004 <0.001 vol% <0.01

Xylene Sunoco 5/20/2004 0.002 vol% <0.01

Xylene Sunoco 9/27/2004 0 vol% <0.01

Xylene Sunoco 11/5/2004 0 vol% <0.01

Xylene Sunoco 12/1/2004 0.006 vol% <0.01

Xylene Sunoco 12/14/2004 0.006 vol% <0.01

Xylene Sunoco 2/22/2005 ND vol% <0.01

Xylene Sunoco 4/22/2005 0.006 vol% <0.01

Xylene Sunoco 5/25/2005 0.003 vol% <0.01

Xylene Sunoco 6/27/2005 0 vol% <0.01

Xylene Sunoco 7/5/2005 0 vol% <0.01

Xylene Sunoco 8/5/2005 0 vol% <0.01

Xylene Sunoco 10/31/2005 <0.001 vol% <0.01

Xylene Sunoco 11/1/2005 0 vol% <0.01

Xylene Sunoco 11/30/2005 <0.001 vol% <0.01

Xylene Sunoco 12/15/2005 0 vol% <0.01

Xylene Sunoco 1/30/2006 <0.001 vol% <0.01

Xylene Sunoco 2/3/2006 <0.01 vol% <0.01

Xylene Sunoco 2/3/2006 <0.01 vol% Report

Xylene Sunoco 4/7/2006 <0.01 vol% Report

Xylene Sunoco 5/3/2006 <0.001 vol% <0.01

Xylene Sunoco 5/6/2006 0.01 vol% Report

Xylene Sunoco 7/8/2006 <0.01 vol% <0.01
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Xylene Sunoco 8/22/2006 0 vol% <0.01

Xylene Sunoco 9/1/2006 <0.01 vol% <0.01

Xylene Sunoco 10/18/2006 0 vol% <0.01

Xylene Sunoco 11/1/2006 0 vol% <0.01

Xylene Sunoco 11/3/2006 0 vol% <0.01

Xylene Sunoco 12/5/2006 0 vol% <0.01

Xylene Sunoco 12/5/2006 0 vol% <0.01

Xylene Sunoco 1/18/2007 0 vol% <0.01

Xylene Sunoco 2/27/2007 <0.01 vol% <0.01

Xylene Sunoco 4/6/2007 <0.01 vol% <0.01

Xylene Sunoco 8/13/2007 <0.01 vol% <0.01

Xylene Sunoco 8/27/2007 0 vol% <0.01

Xylene Sunoco 2/15/2008 0 vol% <0.01

Xylene Sunoco 10/31/2008 <0.01 vol% <0.01

Xylene Sunoco 1/7/2010 <0.01 vol% <0.01

Xylene Sunoco 2/11/2010 <0.01 vol% <0.01

Xylene Sunoco 10/1/2010 <0.01 vol% <0.01

Xylene Sunoco 10/26/2010 0 vol% <0.01

Xylene Sunoco 9/6/002 0 vol% <0.01

Xylene Sunoco N/A 0 vol% <0.01
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EXPERT	  CONSULTANT’S	  REPORT	  
Neal	  S.	  Young,	  M.D.	  
July	  12,	  2017	  
	  
Paul	  Simmons	  and	  Donna	  Simmons	  vs.	  United	  States	  Steel	  Corporation	  et	  alia	  
Court	  of	  Common	  Pleas,	  Philadelphia	  County	  
	  
My	  curriculum	  vitae	  should	  be	  available	  to	  the	  court,	  but	  I	  provide	  here	  a	  summary	  of	  my	  
qualifications.	  I	  am	  a	  hematologist	  who	  specializes	  in	  bone	  marrow	  failure	  disease.	  In	  my	  career	  
at	  the	  National	  Institutes	  of	  Health,	  I	  have	  studied	  aplastic	  anemia	  for	  almost	  four	  decades,	  in	  
work	  that	  ranges	  from	  clinical	  research	  protocols	  to	  test	  treatments;	  basic	  biology	  experiments	  
in	  molecular	  biology,	  cell	  biology,	  immunology,	  genetics,	  and	  virology;	  and	  epidemiology	  of	  
aplastic	  anemia’s	  prevalence	  and	  risk	  factors.	  I	  have	  published	  several	  hundreds	  of	  papers	  in	  
the	  area	  of	  bone	  marrow	  failure,	  original	  research	  articles	  as	  well	  as	  reviews,	  textbook	  
chapters,	  and	  monographs;	  my	  work	  often	  appears	  in	  high	  impact	  journals	  such	  as	  the	  New	  
England	  Journal	  of	  Medicine,	  the	  Lancet,	  the	  Annals	  of	  Internal	  Medicine,	  and	  Blood.	  I	  have	  a	  
large,	  active	  bone	  marrow	  failure	  clinic	  and	  see	  many	  patients	  to	  offer	  treatments	  and	  second	  
opinions.	  I	  have	  received	  many	  awards	  in	  recognition	  of	  my	  work	  in	  aplastic	  anemia	  and	  related	  
diseases,	  and	  I	  am	  considered	  one	  of,	  if	  not	  the	  most,	  preeminent	  authorities	  in	  the	  field.	  	  
	  
This	  report	  is	  based	  on	  my	  review	  of	  medical	  records,	  depositions,	  and	  an	  amended	  civil	  action	  
complaint	  provided	  by	  counsel;	  the	  relevant	  medical	  and	  scientific	  literature;	  and	  my	  own	  
extensive	  professional	  experience	  in	  the	  area	  of	  bone	  marrow	  failure.	  A	  bibliography	  follows	  
this	  text	  which	  represents	  literature	  that	  I	  have	  relied	  on	  in	  forming	  my	  conclusions.	  My	  
opinions	  are	  based	  on	  a	  reasonable	  degree	  of	  medical	  certainty.	  
	  
Mr.	  Simmon’s	  Medical	  History.	  Mr.	  Simmons	  was	  a	  62	  years’	  old	  plant	  manager/project	  
manager	  for	  mechanical	  construction	  work	  when	  he	  presented	  in	  early	  2014	  complaining	  of	  
shortness	  of	  breath	  with	  exertion,	  as	  when	  he	  played	  golf,	  which	  may	  have	  been	  present	  for	  as	  
long	  as	  a	  year;	  he	  also	  had	  felt	  “weak	  and	  tired”	  since	  early	  autumn	  2013.	  He	  initially	  was	  
referred	  to	  a	  cardiologist	  for	  evaluation,	  but	  when	  laboratory	  work	  performed	  in	  preparation	  
for	  a	  cardiac	  stress	  test	  disclosed	  pancytopenia,	  he	  was	  urgently	  referred	  to	  a	  local	  hospital.	  In	  
the	  emergency	  department,	  hemoglobin	  (Hgb)	  was	  8.3	  gr/dL,	  white	  blood	  cell	  count	  (WBC)	  1.7	  
k/uL,	  and	  platelets	  (plt)	  13	  k/uL.	  Because	  his	  serum	  B12	  was	  low,	  he	  received	  B12	  injections,	  but	  
neither	  symptoms	  nor	  blood	  counts	  improved.	  The	  initial	  bone	  marrow	  examination	  of	  May	  21,	  
2014	  showed	  mixed	  cellularity,	  with	  areas	  of	  hypocellularity,	  but	  a	  repeat	  marrow	  June	  17,	  
2014	  was	  more	  definitive	  and	  ultimately	  diagnostic:	  “profoundly	  hypocellular	  marrow	  with	  rare	  
residual	  hematopoietic	  elements,	  composed	  predominantly	  of	  small	  lymphocytes,	  plasma	  cells,	  
and	  a	  few	  myeloid	  and	  erythroid	  precursors.	  There	  is	  no	  evidence	  of	  increased	  blasts”	  
(described	  by	  the	  pathologist,	  Dr.	  Sharif	  Ali).	  This	  characteristic	  marrow	  morphology,	  plus	  a	  
possible	  clone	  of	  paroxysmal	  nocturnal	  hemoglobinuria	  (PNH)	  cells	  and	  absence	  of	  evidence	  of	  
leukemia	  and	  myelodysplasia	  by	  both	  bone	  marrow	  morphology	  and	  of	  abnormal	  
chromosomes	  by	  cytogenetics	  and	  fluorescent	  in	  situ	  hybridization	  led	  to	  a	  diagnosis	  of	  aplastic	  
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anemia.	  Consistent	  with	  this	  diagnosis	  were	  other	  laboratory	  findings,	  including	  large	  
circulating	  red	  blood	  cells	  (macrocytosis)	  and	  elevated	  fetal	  hemoglobin.	  
	  
At	  the	  time	  of	  the	  diagnosis	  of	  aplastic	  anemia,	  Mr.	  Simmons	  had	  multiple	  other	  medical	  
problems,	  including:	  type	  2	  diabetes	  mellitus,	  hepatic	  steatosis,	  gout,	  hyperlipidemia,	  and	  
hypertension,	  and	  in	  the	  past	  he	  had	  been	  extensively	  evaluated	  and	  received	  acute	  treatment	  
for	  renal	  stones,	  carpal	  tunnel	  syndrome,	  and	  bronchitis.	  His	  list	  of	  medications	  included	  drugs	  
for	  diabetes,	  hypertension,	  hypercholesterolemia,	  and	  gout.	  There	  was	  a	  strong	  family	  history	  
of	  atherosclerotic	  disease.	  His	  social	  history	  included	  smoking,	  estimated	  at	  2-‐3	  pack	  daily	  for	  
20	  years,	  and	  environmental	  exposures,	  mentioned	  by	  one	  treating	  physician	  as	  “asbestosis	  as	  
well	  as	  exposures	  to	  various	  chemicals.”	  	  
	  
Of	  note,	  multiple	  blood	  counts	  had	  been	  obtained	  during	  previous	  medical	  evaluations	  on	  
October	  8,	  2003;	  November	  9,	  2004;	  August	  19,	  2005;	  January	  23,	  2006;	  January	  25,	  2007.	  
These	  were	  entirely	  normal:	  Hgb	  levels	  ranged	  15.6-‐16.8	  gr/dL	  with	  normal	  size	  erythrocytes;	  
WBC	  3.8-‐6.8k/uL	  with	  normal	  ANC	  or	  neutrophil	  percentages;	  and	  platelets	  209-‐255k/uL.	  Blood	  
counts	  were	  first	  abnormal	  on	  September	  6,	  2013:	  Hgb	  12.9	  	  with	  slight	  macrocytosis	  (mean	  
corpuscular	  volume	  100.4	  fL),	  WBC	  3.5	  k/uL	  with	  absolute	  neutrophil	  count	  (ANC)	  1.694;	  and	  plt	  
140	  k/uL	  (lower	  limit	  of	  normal).	  Thus,	  bone	  marrow	  failure	  can	  be	  objectively	  dated	  to	  
September	  2013,	  with	  no	  evidence	  of	  deficient	  blood	  cell	  production	  during	  the	  prior	  decade.	  
	  
By	  late	  June	  2014	  Mr.	  Simmons’	  blood	  counts	  remained	  low	  despite	  B12	  replacement:	  Hgb	  7.7	  
gr/dL,	  WBC	  1.8k/ul	  and	  ANC	  0.7k/uL,	  and	  plt	  16k/uL;	  reticulocytes	  (young	  red	  blood	  cells	  and	  a	  
measure	  of	  marrow	  production)	  were	  relatively	  well	  preserved	  at	  66k/uL.	  His	  physicians	  
undertook	  standard	  immunosuppressive	  therapy	  for	  aplastic	  anemia,	  with	  the	  first	  of	  four	  
infusions	  of	  horse	  antithymocyte	  globulin	  (ATG)	  on	  June	  23,	  2014,	  in	  combination	  with	  
corticosteroids	  and	  cyclosporine.	  Mr.	  Simmons	  appeared	  to	  tolerate	  this	  treatment	  well,	  with	  
minimal	  increase	  in	  hepatic	  transaminases,	  common	  with	  ATG,	  and	  elevated	  blood	  sugars,	  as	  
occurs	  with	  corticosteroids	  in	  diabetics.	  He	  was	  discharged	  from	  hospital	  on	  July	  1,	  2014.	  
	  
Outpatient	  care	  consisted	  of	  close	  follow-‐up	  by	  his	  local	  hematologist	  with	  blood	  counts	  and	  
serum	  chemistries,	  and	  consultation	  with	  a	  bone	  marrow	  transplant	  expert	  at	  Hershey	  Medical	  
Center.	  	  Mr.	  Simmons	  required	  frequent	  transfusion	  of	  red	  blood	  cells,	  about	  2	  units	  every	  two	  
weeks,	  for	  Hgb	  levels	  below	  about	  7	  gr/dL,	  and	  of	  platelets,	  sometimes	  as	  frequently	  as	  twice	  
weekly,	  for	  platelet	  counts	  below	  20	  k/uL	  initially	  and	  later	  below	  10	  k/uL.	  His	  WBC	  and	  ANC,	  
while	  low,	  were	  adequate	  to	  prevent	  infection;	  he	  did	  not	  require	  hospitalization	  for	  
neutropenic	  fever.	  He	  also	  did	  not	  have	  bleeding	  symptoms,	  other	  than	  easy	  bruising.	  One	  
persistent	  post-‐ATG	  problem	  related	  to	  cyclosporine,	  with	  some	  difficulty	  achieving	  adequate	  
blood	  levels	  and	  renal	  failure,	  manifested	  as	  increased	  serum	  creatinine	  and	  necessitating	  
consultation	  with	  a	  nephrologist.	  He	  was	  intermittently	  hospitalized,	  usually	  briefly,	  for	  
symptoms	  related	  to	  cardiac	  arrhythmias,	  digoxin	  toxicity,	  and	  acute	  episodes	  of	  renal	  failure	  
and	  electrolyte	  imbalance.	  Atrial	  fibrillation	  and	  atrial	  flutter	  were	  successfully	  treated	  by	  
ablation	  at	  Thomas	  Jefferson	  University	  in	  August,	  2014.	  He	  also	  was	  seen	  by	  consulting	  
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endocrinologists	  for	  management	  of	  his	  diabetes;	  a	  rheumatologist	  for	  podagra	  due	  to	  gout;	  a	  
urologist	  for	  recurrent	  nephrolithiasis;	  and	  a	  cardiologist	  for	  management	  of	  hyperlipidemia.	  	  
	  
Nevertheless,	  Mr.	  Simmons	  was	  described	  as	  doing	  “relatively”,	  “surprisingly”	  and	  “reasonably”	  
well.	  Subjectively,	  he	  described	  continued	  fatigue	  and	  some	  bruising.	  Objectively,	  there	  were	  
several	  indications	  of	  efficacy	  of	  the	  immunosuppressive	  regimen.	  Most	  important,	  his	  low	  
ANC,	  the	  most	  immediate	  threat	  in	  severe	  aplastic	  anemia	  due	  to	  susceptibility	  to	  infection,	  
had	  increased	  from	  pre-‐treatment	  levels	  as	  low	  as	  0.3k/uL	  to	  regularly	  above	  the	  safe	  level	  of	  
0.5k/uL	  by	  autumn	  2014	  and	  to	  above	  1.0k/uL	  by	  the	  end	  of	  2014.	  His	  need	  for	  transfusions	  
gradually	  decreased,	  and	  by	  mid-‐October	  2014	  his	  blood	  counts,	  while	  below	  normal,	  were	  
stable	  and	  adequate	  for	  his	  activities	  without	  transfusions.	  A	  third	  bone	  marrow	  performed	  
September	  16,	  2014	  was	  described	  as	  cellular	  and	  showing	  erythroid	  predominance,	  
dyserythropoiesis,	  and	  with	  normal	  myelopoiesis	  and	  megakaryocytopoiesis.	  Whereas	  in	  the	  
months	  following	  ATG	  administration	  Hgb	  levels	  were	  often	  below	  8	  gr/dL	  and	  plts	  10-‐20k/uL,	  
and	  occasionally	  below	  10k/uL,	  his	  blood	  counts	  in	  late	  2014	  and	  through	  2015	  were	  markedly	  
better.	  For	  example,	  when	  he	  was	  seen	  at	  Morgan	  Cancer	  Center	  on	  March	  12,	  2015,	  Hgb	  
without	  transfusion	  was	  10.1	  gr.dL,	  WBC	  2.2k/uL,	  ANC	  1.1	  k/uL,	  and	  platelets	  19	  k/uL;	  at	  
Hershey	  Medical	  Center	  on	  November	  2,	  2015,	  Hgb	  was	  11	  gr/dL,	  WBC	  2.58k/uL,	  platelets	  34	  
k/uL;	  reticulocytes,	  a	  measure	  of	  red	  blood	  cell	  production,	  were	  high	  at	  121.8	  k/uL.	  As	  is	  often	  
the	  pattern	  post-‐ATG,	  platelet	  counts	  were	  slower	  to	  improve,	  but	  when	  his	  peripheral	  
indwelling	  venous	  catheter	  was	  removed	  in	  June	  2015	  platelets	  were	  30k/uL;	  in	  November	  
2015,	  when	  the	  patient	  expressed	  a	  desire	  to	  return	  to	  work,	  they	  were	  55k/uL;	  and	  in	  the	  
autumn	  of	  2016	  (immediately	  prior	  to	  terminal	  medical	  events),	  his	  blood	  counts	  included	  plt	  
64	  k/uL,	  Hgb	  11.3	  gr/dL,	  and	  WBC	  5.1k/uL	  and	  ANC	  3k/uL.	  
	  
Mr.	  Simmons’	  care	  was	  mainly	  under	  the	  supervision	  of	  Dr.	  Bryan	  Patson,	  but	  the	  patient	  was	  
referred	  for	  an	  opinion	  regarding	  hematopoietic	  stem	  cell	  transplant	  to	  Hershey	  Medical	  
Center,	  where	  he	  was	  seen	  by	  Dr.	  Jeffrey	  Pu.	  Dr.	  Pu	  discussed	  transplant	  with	  the	  patient	  and	  
his	  wife	  but	  it	  was	  not	  recommended.	  On	  Dr.	  Pu’s	  advice,	  an	  attempt	  was	  made	  to	  treat	  him	  
with	  eltrombopag,	  a	  drug	  that	  stimulates	  platelet	  production,	  but	  insurance	  issues	  appear	  to	  
have	  precluded	  this	  effort.	  Evaluation	  at	  Penn	  State	  included	  review	  of	  the	  previous	  bone	  
marrow	  samples	  by	  Dr.	  Michael	  Bayerl,	  with	  concurrence	  in	  the	  initial	  interpretations.	  PNH	  
testing	  was	  repeated	  but	  was	  negative;	  in	  retrospect,	  the	  clone	  detected	  in	  earlier	  testing	  at	  the	  
time	  of	  the	  aplastic	  anemia	  diagnosis	  was	  exceedingly	  small.	  HLA	  testing	  at	  Hershey	  showed	  
Mr.	  Simmons	  to	  be	  HLA	  DR15,	  an	  antigen	  which	  is	  associated	  with	  aplastic	  anemia	  and	  
responsiveness	  to	  immunosuppressive	  therapy.	  
	  
In	  autumn	  2016	  and	  winter	  2017,	  Mr.	  Simmons	  suffered	  infections	  requiring	  hospitalization:	  
left	  lower	  leg	  cellulitis	  in	  late	  October	  2016,	  possible	  septic	  arthritis	  and	  perforated	  
diverticulum	  in	  late	  December;	  possible	  sepsis	  and	  a	  systemic	  inflammatory	  response	  in	  January	  
2017,	  and	  finally	  fatal	  shock	  with	  possible	  underlying	  infection	  in	  February	  2017.	  During	  this	  
period	  he	  was	  diagnosed	  with	  erythema	  nodosum,	  he	  suffered	  an	  unexplained	  50	  pound	  
weight	  loss,	  and	  his	  severe	  leg	  and	  knee	  pain	  required	  management	  with	  opioid	  analgesics.	  His	  
perforated	  diverticulum,	  which	  resulted	  in	  abundant	  free	  air	  in	  his	  abdomen,	  was	  not	  treated	  
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surgically,	  and	  the	  area	  of	  healing	  and	  scarring	  would	  continue	  to	  represent	  a	  potential	  nidus	  of	  
infection	  with	  gut	  bacteria.	  However,	  neither	  Mr.	  Simmons’	  blood	  counts	  nor	  his	  continued	  
cyclosporine	  appear	  to	  be	  related	  directly	  to	  the	  infectious	  episodes.	  Of	  importance,	  his	  white	  
blood	  cells	  and	  especially	  his	  absolute	  neutrophil	  counts	  were	  normal	  or	  near	  normal	  and	  
adequate	  to	  prevent	  spontaneous	  infection:	  ANC	  was	  high	  at	  5.5k/uL	  with	  young	  myeloid	  forms	  
appropriate	  to	  an	  acute	  infection	  in	  October;	  2.8k/uL	  in	  December,	  4.8k/uL	  in	  February,	  and	  
2.7-‐3.3k/uL	  in	  the	  days	  before	  his	  death	  on	  February	  25,	  2017,	  and	  his	  last	  WBC	  was	  elevated	  at	  
8.2k/uL	  (in	  neutropenic	  states,	  an	  ANC	  of	  >0.5k/ul	  is	  considered	  adequate,	  and	  patients	  usually	  
are	  not	  susceptible	  to	  “neutropenic	  fever”	  or	  spontaneous	  sepsis	  with	  ANC	  >0.2k/uL).	  
Therefore,	  neutropenia	  secondary	  to	  aplastic	  anemia	  did	  not	  contribute	  or	  cause	  his	  death.	  His	  
physicians	  diagnosed	  and	  treated	  multiple	  severe	  local	  infections—in	  the	  skin	  and	  deep	  tissues,	  
a	  joint,	  and	  after	  bowel	  perforation,	  and	  one	  of	  these	  almost	  certainly	  was	  responsible	  for	  his	  
terminal	  vascular	  collapse.	  Contributing	  factors	  likely	  included	  poorly	  controlled	  diabetes,	  
asthenia	  with	  unexplained	  weight	  loss	  and	  chronic	  inflammation,	  and	  perhaps	  also	  amyloidosis	  
of	  the	  heart.	  	  
	  
Mr.	  Simmons	  received	  a	  few	  red	  blood	  cell	  transfusions	  in	  the	  weeks	  before	  his	  death,	  but	  the	  
need	  for	  erythrocytes	  was	  not	  evidence	  of	  relapse	  of	  his	  aplastic	  anemia,	  and	  gastrointestinal	  
bleeding,	  common	  with	  diverticula,	  was	  suspected.	  His	  platelet	  count	  usually	  was	  above	  20k/uL	  
until	  immediately	  before	  his	  death,	  and	  it	  was	  recorded	  as	  high	  as	  69k/uL;	  he	  did	  not	  receive	  
platelet	  transfusions	  or	  manifest	  bleeding	  symptoms	  or	  signs.	  On	  autopsy,	  the	  pathologist	  Dr.	  
Samuel	  Land	  made	  no	  comment	  concerning	  aplastic	  anemia	  in	  the	  marrow,	  which	  was	  
described	  on	  gross	  examination	  as	  “of	  usual	  appearance	  for	  age.”	  An	  unexpected	  finding	  was	  
amyloidosis	  of	  the	  heart,	  a	  diagnosis	  which	  had	  previously	  not	  been	  suspected.	  Amyloidosis	  is	  
typically	  difficult	  to	  diagnose.	  In	  Mr.	  Simmons,	  amyloidosis	  would	  help	  explain	  some	  of	  the	  
striking	  clinical	  features	  of	  his	  last	  few	  months	  of	  life,	  including	  weight	  loss,	  erythema	  nodosum,	  
and	  arthropathy.	  
	  
Definition	  and	  features	  of	  the	  disease,	  aplastic	  anemia.	  Aplastic	  anemia	  refers	  both	  to	  a	  
pathology	  and	  a	  disease	  (1-‐6).	  The	  pathology	  is	  the	  typical	  “empty”	  bone	  marrow,	  in	  which	  
hematopoietic	  cells,	  the	  precursors	  to	  red	  blood	  cells,	  white	  blood	  cells,	  and	  platelets	  in	  the	  
circulating	  blood,	  are	  replaced	  by	  fat.	  An	  apparently	  empty	  bone	  marrow	  can	  be	  produced	  by	  
toxic	  exposures	  such	  as	  radiation,	  chemotherapy	  drugs,	  and	  chemical	  exposure,	  such	  as	  
benzene.	  Aplastic	  anemia	  the	  disease	  is	  immune-‐mediated	  and	  usually	  not	  associated	  with	  an	  
obvious	  physical	  or	  chemical	  exposure;	  the	  disease	  aplastic	  anemia	  results	  from	  immune	  
system	  destruction	  of	  marrow	  cells,	  and	  most	  patients	  recover	  blood	  counts	  when	  the	  immune	  
system	  is	  suppressed.	  Immunosuppressive	  therapy	  is	  most	  often	  a	  combination	  of	  anti-‐
thymocyte	  globulin	  and	  cyclosporine;	  some	  patients	  require	  continued	  cyclosporine	  to	  prevent	  
relapse.	  These	  clinical	  responses	  of	  blood	  count	  improvement	  have	  been	  considered	  strong	  
evidence	  of	  an	  underlying	  immune	  pathophysiology.	  	  
	  
The	  etiology	  of	  bone	  marrow	  failure	  in	  most	  patients	  with	  severe	  aplastic	  anemia	  is	  described	  
as	  “idiopathic”;	  idiopathic	  is	  not	  a	  precise	  term,	  and	  it	  generally	  signifies	  that	  no	  proximate	  
cause	  can	  be	  identified	  and/or	  that	  the	  disease	  has	  arisen	  spontaneously.	  There	  are	  accepted	  
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etiologic	  associations.	  About	  5-‐10%	  of	  aplastic	  anemia	  is	  preceded	  by	  a	  particular	  form	  of	  
hepatitis,	  and	  in	  aplastic	  anemia	  is	  also	  associated	  with	  diseases	  of	  the	  immune	  system,	  such	  as	  
thymoma	  and	  rheumatic	  diseases.	  Thus,	  patient	  with	  symptoms,	  signs,	  and	  laboratory	  evidence	  
of	  liver	  inflammation	  a	  few	  months	  before	  onset	  of	  low	  blood	  counts	  would	  be	  diagnosed	  with	  
post-‐hepatitis	  aplastic	  anemia.	  In	  an	  individual	  exposed	  to	  high	  doses	  of	  radiation	  would	  be	  
considered	  to	  have	  aplastic	  anemia	  secondary	  to	  that	  exposure.	  The	  designation	  “idiopathic”	  
involves	  clinical	  judgement,	  and	  it	  does	  not	  generally	  mean	  that	  a	  possible,	  even	  highly	  
improbable	  etiology	  might	  be	  identified.	  
	  
Assigning	  causation	  in	  an	  individual	  with	  aplastic	  anemia	  is	  often	  problematic,	  for	  several	  
reasons.	  From	  the	  temporal	  pattern	  of	  post-‐hepatitis	  aplastic	  anemia,	  in	  which	  a	  discrete	  
episode	  of	  profound	  liver	  inflammation	  precedes	  the	  onset	  of	  hematologic	  disease,	  the	  interval	  
between	  onset	  of	  marrow	  destruction	  and	  clinical	  manifestations	  of	  low	  blood	  counts	  is	  
estimated	  at	  about	  three	  months.	  For	  medical	  drug-‐associated	  aplastic	  anemia,	  causation	  has	  
been	  most	  readily	  imputed	  from	  recent	  rather	  than	  chronic	  exposure	  to	  the	  putative	  offending	  
agent.	  When	  chemotherapy	  or	  radiation	  damage	  the	  marrow,	  blood	  counts	  decline	  within	  a	  
few	  weeks.	  Thus,	  when	  the	  marrow	  is	  destroyed	  by	  either	  a	  direct	  toxic	  effect	  or	  secondary	  to	  
immune	  cell	  attack,	  clinical	  manifestations	  follow	  with	  a	  delay	  of	  weeks	  or	  months.	  Causality	  
earlier	  than	  this	  time	  period—weeks	  to	  several	  months-‐-‐is	  speculative	  in	  the	  single	  patient	  and	  
tenuous	  in	  population	  studies.	  	  
	  
Multiple	  considerations	  affect	  attempting	  to	  link	  benzene	  or	  other	  chemical	  exposures	  in	  an	  
individual	  patient	  with	  aplastic	  anemia(2).	  First,	  because	  aplastic	  anemia	  is	  an	  historic	  disease,	  
first	  described	  over	  a	  century	  ago,	  much	  of	  the	  relevant	  literature	  is	  antique	  and	  inadequate	  by	  
modern	  standards	  (reviewed	  in	  (2,	  7-‐9).	  Early	  association	  with	  benzene	  exposure	  is	  based	  on	  
this	  old	  literature	  and	  also	  has	  heavily	  influenced	  assignment	  of	  causation.	  For	  example,	  
treating	  physicians	  have	  been	  trained	  to	  elicit	  a	  history	  of	  chemical	  (as	  well	  as	  medical	  drug)	  
exposure,	  often	  with	  repeated	  directed	  questioning	  on	  the	  part	  of	  students,	  residents,	  fellows,	  
and	  attendings,	  leading	  to	  recall	  bias	  on	  the	  part	  of	  the	  patient	  and	  reporting	  bias	  on	  the	  part	  of	  
the	  medical	  team.	  Additionally,	  the	  workplace	  is	  a	  target-‐rich	  environment	  for	  litigation.	  
Second,	  in	  contrast	  to	  classic	  diseases	  of	  industrial	  hygiene,	  in	  which	  a	  specific	  exposure	  is	  an	  
absolute	  requirement	  and	  necessarily	  present	  in	  all	  cases,	  such	  as	  asbestosis,	  berylliosis,	  and	  
silicosis,	  in	  the	  great	  majority	  of	  cases	  of	  aplastic	  anemia,	  there	  is	  no	  clear	  causation,	  and	  
disease	  is	  termed	  idiopathic.	  Third,	  as	  described	  above,	  general	  understanding	  of	  the	  
pathophysiology	  of	  marrow	  failure,	  including	  animal	  models,	  indicates	  that	  exposure	  must	  be	  
proximate:	  destruction	  of	  bone	  marrow	  cells	  by	  either	  physicochemical	  or	  immune	  mechanisms	  
follows	  in	  some	  relatively	  limited	  period	  of	  time,	  and	  there	  should	  be	  evidence	  of	  marrow	  
failure,	  usually	  as	  abnormal	  blood	  counts,	  preceding	  development	  of	  frank	  aplastic	  anemia.	  For	  
these	  scientific	  reasons,	  as	  well	  as	  for	  feasibility,	  large	  epidemiologic	  surveys	  of	  aplastic	  anemia	  
have	  generally	  relied	  on	  a	  limited	  and	  proximate	  time	  frame	  of	  exposure,	  as	  for	  instance	  6	  
months	  to	  1	  year	  preceding	  diagnosis	  in	  the	  International	  Aplastic	  Anemia	  and	  Agranulocytosis	  
Study	  (IAAAS)	  in	  Europe	  and	  Israel(10)	  and	  the	  Thai-‐NHLBI	  Study(11).	  That	  more	  distant	  
exposures	  can	  be	  reliably	  determined	  to	  be	  causative	  is	  virtually	  impossible	  in	  both	  study	  
populations	  and	  in	  the	  individual.	  
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Assigning	  an	  etiology	  in	  Mr.	  Simmons’	  aplastic	  anemia.	  Mr.	  Simmons	  appears	  to	  have	  suffered	  
typical,	  idiopathic	  aplastic	  anemia.	  There	  was	  no	  immediate	  heavy	  chemical	  exposure	  noted	  by	  
the	  great	  majority	  of	  his	  physicians;	  indeed,	  possibly	  significant	  and	  certain	  medical	  drug	  
exposures,	  such	  as	  to	  allopurinol,	  also	  were	  discounted:	  allopurinol	  has	  a	  strong	  association	  
with	  aplastic	  anemia,	  2-‐3-‐fold	  higher	  than	  has	  benzene(10)	  (12).	  Mr.	  Simmons’	  disease	  was	  
described	  repeatedly	  as	  “idiopathic”	  by	  treating	  physicians.	  He	  was	  directed	  to	  
immunosuppressive	  treatment,	  which	  was	  appropriate	  for	  typical	  immune-‐mediated	  aplastic	  
anemia	  but	  would	  not	  have	  been	  inappropriate	  for	  a	  toxic	  exposure.	  When	  a	  chemical	  or	  drug	  is	  
suspected	  as	  responsible	  for	  aplastic	  anemia,	  withdrawal	  from	  the	  offending	  environment	  or	  of	  
the	  offending	  agent	  would	  be	  customary,	  in	  order	  to	  allow	  spontaneous	  recovery	  from	  marrow	  
damage.	  Further,	  Mr.	  Simmons	  demonstrated	  a	  typical	  response	  to	  anti-‐thymocyte	  globulin	  and	  
cyclosporine,	  with	  satisfactory	  increases	  in	  all	  his	  peripheral	  blood	  counts,	  allowing	  him	  to	  
become	  independent	  of	  the	  need	  for	  frequent	  transfusions	  of	  red	  blood	  cells	  and	  platelets.	  
Transfusion-‐independence	  was	  apparent	  in	  about	  the	  first	  six	  months	  after	  administration	  of	  
anti-‐thymocyte	  globulin,	  as	  is	  usually	  observed.	  	  
	  
Further,	  Mr.	  Simmons	  had	  laboratory	  features	  consistent	  with	  immune	  aplastic	  anemia,	  and	  
indeed	  consider	  by	  experts	  to	  be	  predictive:	  presence	  of	  the	  HLA	  DR15	  antigen,	  which	  is	  over-‐
represented	  in	  aplastic	  anemia	  and	  prognostic	  of	  cyclosporine-‐responsiveness;	  a	  tiny	  PNH	  
clone,	  associated	  with	  a	  good	  response	  to	  immunotherapy;	  and	  a	  relatively	  well	  preserved	  
reticulocyte	  counts,	  the	  major	  predictor	  of	  response	  to	  anti-‐thymoycte	  globulin	  and	  
cyclosporine.	  	  
	  
Of	  importance,	  Mr.	  Simmons	  had	  had	  multiple	  entirely	  normal	  complete	  blood	  counts	  in	  the	  
years	  preceding	  the	  development	  of	  aplastic	  anemia,	  the	  first	  indication	  of	  which	  can	  be	  dated	  
to	  September	  2013	  when	  he	  had	  very	  mild	  anemia	  and	  macrocytosis,	  a	  borderline	  platelet	  
count,	  and	  a	  white	  blood	  cell	  count	  lower	  than	  many	  baseline	  values.	  A	  precipitating	  event	  
would	  be	  expected	  to	  have	  occurred	  in	  the	  year	  immediately	  preceding	  the	  date	  of	  these	  blood	  
test	  results.	  Further,	  none	  of	  the	  bone	  marrow	  examinations	  disclosed	  morphologic	  features	  
ascribed	  to	  benzene	  exposure,	  such	  as	  marked	  dyserythropoiesis,	  eosinophilia,	  and	  abnormal	  
cytoplasmic	  granulation	  of	  myeloid	  precursors(13).	  
	  
The	  prognosis	  in	  aplastic	  anemia	  responsive	  to	  a	  single	  course	  of	  horse	  anti-‐thymocyte	  globulin	  
and	  cyclosporine	  is	  good.	  Most	  patients	  recover	  blood	  counts	  3-‐6	  months	  after	  this	  therapy,	  the	  
majority	  do	  not	  require	  continued	  cyclosporine,	  and	  long-‐term	  survival	  is	  excellent.	  Indeed,	  Mr.	  
Simmons	  became	  transfusion-‐independent	  and	  his	  neutrophil	  count	  rose	  into	  a	  safe	  range.	  
Further,	  he	  does	  not	  appear	  to	  have	  died	  of	  aplastic	  anemia,	  as	  his	  blood	  counts,	  especially	  
neutrophils,	  were	  adequate	  to	  respond	  to	  bacterial	  infection.	  His	  sepsis	  appears	  to	  have	  been	  
secondary	  to	  either	  or	  both	  a	  lower	  extremity	  deep	  tissue	  cellulitis	  and	  perforated	  diverticula.	  
	  
Benzene	  as	  a	  putative	  etiologic	  exposure	  in	  Mr.	  Simmons.	  Benzene	  is	  linked	  to	  aplastic	  anemia	  
as	  an	  etiology,	  by	  both	  historic	  case	  reports	  and	  case	  series,	  dating	  to	  the	  late	  19th	  and	  early	  
20th	  centuries.	  Case	  control	  population-‐based	  studies	  have	  indicated	  a	  3-‐5	  fold	  higher	  risk	  of	  
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developing	  aplastic	  anemia	  with	  a	  prior	  history	  of	  exposure(10,	  11,	  14).	  However,	  most	  patients	  
with	  aplastic	  anemia	  do	  not	  have	  a	  history	  of	  prior	  exposure;	  statistically,	  the	  etiologic	  fraction	  
accounted	  for	  by	  benzene	  exposure	  is	  very	  low	  for	  the	  US	  and	  Europe	  (and	  see	  below).	  
	  
Mr.	  Simmons’	  putative	  exposure	  to	  benzene	  in	  his	  workplace	  will	  be	  addressed	  by	  other	  
experts.	  	  
	  
Almost	  all	  severe	  aplastic	  anemia	  is	  idiopathic;	  only	  unusually	  can	  an	  etiology	  be	  identified.	  
Even	  on	  the	  assumption	  that	  Mr.	  Simmons	  had	  experienced	  significant	  benzene	  exposure	  in	  his	  
earlier	  employment	  as	  a	  millwright,	  it	  is	  unlikely	  that	  his	  aplastic	  anemia	  was	  a	  result	  of	  
chemical	  damage	  to	  his	  bone	  marrow,	  for	  multiple	  reasons.	  	  
	  

First,	  as	  described	  above,	  his	  disease	  had	  a	  typical	  course,	  including	  clinical	  and	  
laboratory	  features	  and	  recovery	  after	  appropriate	  therapy	  directed	  at	  the	  immune	  system,	  of	  
idiopathic	  aplastic	  anemia.	  	  

Second,	  the	  interval	  between	  putative	  chemical	  exposure	  and	  was	  on	  the	  order	  of	  
decades.	  Onset	  of	  his	  marrow	  failure	  can	  be	  dated	  by	  change	  in	  blood	  counts	  to	  autumn	  2013.	  
His	  complete	  blood	  counts	  in	  the	  long	  intervening	  period	  were	  normal,	  which	  is	  strong	  evidence	  
against	  benzene	  toxicity.	  	  

Third,	  epidemiologic	  studies	  suggesting	  that	  benzene	  exposure	  in	  the	  workplace	  is	  a	  
common	  cause	  of	  aplastic	  anemia	  are	  lacking.	  In	  a	  few	  studies	  of	  active	  workers	  exposed	  to	  
benzene,	  no	  or	  very	  mild	  blood	  counts	  changes	  have	  been	  reported	  (15)	  (16-‐18).	  There	  is	  no	  
consensus	  on	  dose	  relationship	  or	  susceptibility	  of	  individual	  hematopoietic	  cell	  lines.	  Further,	  
as	  stated	  in	  a	  recent	  broad	  review	  of	  benzene	  effects,	  “it	  has	  been	  broadly	  acknowledged	  in	  
toxicology	  and	  medicine	  that	  biological	  response…is	  not	  necessarily	  indicative	  of	  an	  increased	  
health	  risk”(8).	  Almost	  all	  epidemiologic	  surveys	  of	  workers	  in	  industries	  in	  which	  benzene	  
contaminants	  might	  be	  implicated	  have	  failed	  to	  show	  active	  or	  retired	  workers	  to	  suffer	  from	  
aplastic	  anemia	  (of	  many	  negative	  studies,	  usually	  addressing	  cancer	  general	  cancer	  risks,	  UK	  
cohort	  is	  an	  example(19)).	  (As	  previously	  noted,	  even	  mild	  or	  subtle	  blood	  counts	  abnormalities	  
were	  not	  observed	  in	  Mr.	  Simmons	  in	  blood	  counts	  obtained	  until	  September	  2013.)	  

Fourth,	  aplastic	  anemia	  linked	  to	  benzene	  exposure	  is	  now	  exceedingly	  rare	  in	  the	  
United	  States	  and	  other	  developed	  countries,	  due	  to	  voluntary	  limits	  and	  regulatory	  controls.	  
As	  one	  recent	  example,	  a	  case-‐control	  study	  of	  the	  French	  Cooperative	  Group	  failed	  to	  find	  an	  
association	  between	  occupations	  and	  exposures	  (to	  15	  years	  previously)	  with	  most	  chemicals	  
(except	  for	  glues	  and	  possibly	  paints),	  and	  the	  authors	  concluded	  that	  toxic	  substances	  
appeared	  to	  have	  a	  “vanishing	  role…in	  the	  aetiolgy	  of	  AA”(20).	  Benzene	  may	  be	  important	  
agent	  of	  marrow	  toxicity	  in	  the	  developing	  world,	  especially	  in	  China,	  from	  where	  most	  recent	  
literature	  originates(21,	  22).	  However,	  even	  in	  validated	  cohorts	  of	  exposed	  workers,	  aplastic	  
anemia	  is	  a	  rare	  consequence;	  in	  a	  collaborative	  study	  of	  the	  US	  National	  Cancer	  Institute	  and	  
the	  Chinese	  Academy	  of	  Preventive	  Medicine	  of	  almost	  75,000	  workers,	  pathologically	  
diagnosed	  aplastic	  anemia	  was	  found	  in	  only	  7	  individuals(23).	  	  

Fifth,	  the	  exact	  mechanism(s)	  by	  which	  benzene	  exerts	  its	  effect	  on	  hematopoiesis	  are	  
not	  known,	  but	  benzene	  metabolites	  directly	  damage	  bone	  marrow	  cells(24,	  25).	  In	  animal	  
models,	  administration	  of	  benzene	  in	  repeated	  doses	  reliably	  reduces	  blood	  counts	  and	  bone	  
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marrow	  cellularity(26)	  and	  animals	  are	  protected	  from	  benzene	  effects	  by	  cytoprotective	  
agents(27)	  (and	  reviewed(28,	  29)),	  as	  would	  be	  expected	  of	  direct	  activity	  of	  a	  toxic	  agent.	  
Comments	  on	  Opinions	  of	  Drs.	  Shadduck	  and	  Infante.	  In	  my	  opinion,	  both	  Drs.	  Shadduck	  and	  
Infante	  confound	  two	  different	  diseases,	  acute	  myeloid	  leukemia	  and	  aplastic	  anemia,	  diseases	  
with	  different	  pathophysiologies,	  treatments,	  and	  outcomes,	  and	  therefore	  in	  their	  relationship	  
with	  benzene	  exposure.	  Most	  relevant	  in	  assessing	  Mr.	  Simmons	  are	  the	  underlying	  
mechanisms	  leading	  to	  marrow	  failure.	  
	  
In	  aplastic	  anemia,	  destruction	  of	  almost	  all	  bone	  marrow	  stem	  and	  progenitor	  cells	  is	  
responsible	  for	  low	  blood	  counts	  and	  the	  clinical	  manifestations	  of	  anemia,	  leucopenia,	  and	  
thrombocytopenia.	  In	  patients	  attending	  a	  bone	  marrow	  failure	  clinic,	  destruction	  of	  the	  
hematopoietic	  organ,	  composed	  of	  many	  millions	  of	  cells,	  is	  usually	  due	  to	  aberrant	  activation	  
of	  immune	  cells,	  a	  pathophysiology	  similar	  to	  mechanism	  underlying	  other	  human	  autoimmune	  
diseases.	  	  The	  bone	  marrow	  also	  can	  be	  damaged	  or	  destroyed	  by	  high	  doses	  of	  radiation	  and	  
cytotoxic	  drugs.	  Whether	  immune-‐mediated	  or	  due	  to	  physical	  or	  chemical	  effects,	  marrow	  
failure	  is	  usually	  observed	  within	  a	  week	  to	  a	  few	  months	  of	  a	  discrete	  insult.	  The	  marrow	  has	  
remarkable	  recuperative	  properties.	  Individuals	  can	  sustain	  repeated	  exposures	  to	  
chemotherapeutic	  drugs	  with	  full	  recovery	  of	  blood	  counts;	  the	  marrow	  can	  be	  permanently	  
replaced	  with	  a	  fraction	  of	  normal	  numbers	  of	  stem	  cells	  in	  a	  transplant;	  and	  bone	  marrow	  
failure	  is	  not	  a	  normal	  feature	  of	  even	  extreme	  aging.	  	  
	  
Therefore,	  extension	  of	  data	  from	  epidemiologic	  surveys	  of	  benzene	  exposure	  as	  they	  relate	  to	  
leukemia	  to	  aplastic	  anemia	  are	  problematic,	  and	  instances	  of	  aplastic	  anemia	  are	  either	  absent	  
or	  modest	  in	  number(among	  publications	  cited	  by	  Infante,	  see	  (30)	  (31)	  and	  also(32)	  (22)	  (33)).	  
These	  industrial	  surveys	  also	  provide	  little	  evidence	  to	  support	  the	  absence	  of	  a	  lower	  threshold	  
for	  benzene	  exposures,	  as	  most	  historic	  descriptions	  of	  benzene	  poisoning	  were	  in	  active	  
workers	  who	  were	  exposed	  to	  high	  concentrations	  of	  chemicals.	  In	  particular,	  extrapolation	  of	  
late	  occurrence	  of	  aplastic	  anemia	  after	  benzene	  exposure	  is	  tenuous	  given	  the	  mechanism	  and	  
uncertainty	  of	  the	  role	  of	  distant	  work	  histories.	  Dr.	  Infante	  makes	  such	  an	  extrapolation	  based	  
on	  a	  few	  patients	  who	  have	  been	  reported	  in	  the	  medical	  literature.	  These	  case	  reports	  are	  
unconvincing.	  In	  De	  Gowin’s	  description	  of	  a	  house	  painter	  with	  aplastic	  anemia	  followed	  by	  
acute	  leukemia,	  the	  aplastic	  anemia	  is	  clearly	  post-‐hepatitis,	  a	  stereotypical	  syndrome	  
unrelated	  to	  benzene.(34)	  In	  Vigliani’s	  compilation	  of	  several	  cases	  of	  leukemia,	  only	  one	  
occurred	  years	  after	  exposure,	  and	  the	  authors	  are	  admirably	  cautious	  in	  their	  interpretation:	  
“Our	  case	  4,	  with	  a	  latent	  period	  of	  twelve	  years,	  does	  not	  permit	  us	  to	  attribute	  the	  disease	  to	  
persistence	  of	  benzene	  in	  the	  bone	  marrow;”	  further,	  the	  elevated	  rather	  than	  depressed	  white	  
blood	  cell	  count	  indicates	  that	  the	  patient	  had	  leukemia,	  not	  aplastic	  anemia.	  (35)	  Aksoy,	  in	  his	  
very	  early	  observations	  of	  benzene	  and	  blood	  disease	  among	  heavily	  exposed	  workers,	  broadly	  
linked	  many	  blood	  diseases	  to	  exposure,	  and	  many	  of	  these	  historic	  associations	  have	  not	  been	  
confirmed	  (paroxysmal	  nocturnal	  hemoglobinuria,	  chronic	  leukemias,	  lymphoid	  neoplasms)	  
(36)	  (37).	  The	  uncertainty	  of	  inferring	  firm	  conclusions	  from	  scattered	  instances	  is	  dramatically	  
illustrated	  by	  one	  of	  Dr.	  Infante’s	  citations:	  that	  glue	  sniffing	  is	  causative	  of	  aplastic	  anemia	  is	  
based	  on	  a	  case	  series	  (38),	  but	  these	  patients	  were	  not	  only	  mislabeled	  (pure	  red	  cell	  aplasia	  is	  
the	  correct	  diagnosis),	  but	  this	  syndrome,	  when	  it	  occurs	  in	  sickle	  cell	  patients	  as	  in	  the	  Powars’	  
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report,	  is	  now	  understood	  to	  be	  due	  to	  a	  self-‐limited	  specific	  virus	  infection	  of	  erythroid	  
progenitor	  cells(39).	  
	  
Dr.	  Infante’s	  arguments	  are	  not	  logically	  consistent,and	  it	  is	  difficult	  to	  combine	  his	  assertions	  
into	  a	  consistent	  model	  to	  explain	  Mr.	  Simmon’	  disease.	  He	  asserts	  no	  lower	  threshold	  of	  
benzene	  exposure	  for	  aplastic	  anemia	  (as	  for	  docte	  leukemia),	  and	  as	  benzene	  is	  ubiquitous,	  
essentially	  everyone	  has	  had	  exposure,	  and	  therefore	  a	  diagnosis	  of	  idiopathic	  aplastic	  anemia	  
is	  impossible	  in	  an	  individual	  who	  has	  lived	  in	  an	  urban	  environment,	  pumped	  motor	  vehicle	  
fuel,	  or	  inhaled	  cigarette	  smoke.	  Such	  post	  hoc	  ergo	  hoc	  reasoning	  unfortunately	  underlies	  
much	  of	  the	  confusion	  in	  the	  historic	  benzene	  literature:	  any	  exposure	  to	  benzene	  is	  blamed	  for	  
a	  later	  blood	  disease,	  from	  which	  it	  is	  inferred	  that	  there	  is	  no	  lower	  threshold	  of	  exposure	  that	  
is	  not	  dangerous.	  Such	  tenuous	  relationships	  accrue	  to	  suggest	  causality.	  In	  multiple	  formal	  
epidemiologic	  studies,	  no	  association	  has	  been	  shown	  between	  aplastic	  anemia	  and	  smoking,	  
pumping	  gasoline,	  and	  other	  possible	  low	  level	  benzene	  exposures.	  Additionally,	  benzene	  is	  a	  
known	  marrow	  toxin,	  with	  many	  studies	  showing	  broad	  if	  not	  always	  uniform	  effects	  on	  the	  
blood	  counts	  of	  heavily	  exposed	  workers,	  and	  yet	  no	  explanation	  for	  Mr.	  Simmons’	  normal	  
blood	  counts	  in	  the	  between	  his	  putative	  work	  exposure	  and	  disease.	  	  
	  
Noted	  incidentally,	  Dr.	  Infante	  forwards	  a	  confusing	  comparison	  of	  the	  risks	  to	  Mr.	  Simmons	  of	  
benzene	  and	  allopurinol.	  Both	  have	  demonstrably	  significant	  associations	  with	  aplastic	  anemia	  
in	  epidemiologic	  studies,	  but	  that	  more	  individuals	  may	  be	  exposed	  to	  benzene,	  an	  
environmental	  contaminant,	  than	  to	  allopurinol,	  a	  medical	  drug	  used	  for	  specific	  indications,	  is	  
not	  a	  basis	  for	  judging	  potency	  as	  a	  marrow	  toxin.	  Extrapolation	  to	  an	  individual	  patient	  is	  also	  
problematic:	  Mr.	  Simmons’	  exposure	  to	  allopurinol	  is	  well	  documented	  while	  his	  proximate	  
exposure	  to	  sufficient	  benzene	  concentrations	  is	  dubious.	  	  
	  
Mr.	  Simmons’	  typical	  response	  to	  immunosuppressive	  therapy	  is	  mischaracterized	  by	  Dr.	  
Shadduck,	  who	  fails	  to	  note	  obvious	  improvement,	  and	  ignored	  by	  Dr.	  Infante.	  Mr.	  Simmons	  
clearly	  became	  independent	  of	  the	  need	  for	  frequent	  transfusions	  of	  red	  blood	  cells	  and	  
platelets,	  and	  his	  neutrophil	  count	  increased	  from	  dangerously	  low	  to	  normal	  or	  near	  normal	  
levels	  within	  months	  of	  antithymoycte	  globulin	  treatment,	  and	  his	  medical	  team	  continued	  
cyclosporine,	  presumably	  in	  order	  to	  maintain	  his	  blood	  counts.	  These	  are	  accepted	  features	  of	  
a	  partial	  response	  to	  immunosuppression,	  the	  usual	  outcome	  of	  successful	  treatment	  with	  
antithymocyte	  globulin	  and	  cyclosporine.	  Indeed,	  his	  improved	  hematologic	  status	  was	  
repeatedly	  commented	  upon	  by	  attending	  physicians.	  Further,	  infections	  during	  the	  last	  few	  
months	  of	  his	  life	  were	  not	  related	  to	  his	  aplastic	  anemia,	  nor	  did	  his	  autopsy	  indicate	  an	  
“empty”	  bone	  marrow.	  
	  
Conclusion.	  Mr.	  Simmons	  had	  aplastic	  anemia,	  with	  typical	  features	  of	  an	  immune	  
pathophysiology	  including	  response	  to	  immunotherapy	  which	  his	  physicians	  appropriately	  
instituted	  without	  concern	  for	  a	  possible	  chemical	  exposure	  history.	  As	  he	  had	  recovered,	  his	  
bone	  marrow	  failure	  was	  not	  responsible	  for	  his	  death,	  which	  was	  likely	  multifactorial	  and	  
related	  to	  active	  local	  infections,	  cardiac	  dysfunction	  and	  other	  manifestations	  of	  amyloidosis	  
discovered	  post-‐mortem,	  and	  underlying	  chronic	  diseases.	  	  
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In	  contrast,	  for	  Mr.	  Simmons	  aplastic	  anemia	  to	  have	  been	  the	  result	  of	  benzene,	  a	  series	  of	  
improbable	  counter-‐factuals	  would	  need	  to	  be	  satisfied,	  such	  that:	  1.	  his	  exposure	  was	  
significant	  in	  amount	  and	  duration,	  when	  he	  at	  best	  was	  intermittently	  exposed	  to	  low	  
concentrations	  of	  chemicals	  containing	  benzene;	  2.	  benzene	  induced	  toxic	  damage	  to	  his	  bone	  
marrow	  but	  there	  was	  no	  evidence	  of	  this	  effect	  in	  intermittent	  blood	  counts	  over	  the	  course	  of	  
many	  years;	  and	  3.	  the	  mechanism	  of	  damage	  was	  immune-‐mediated,	  despite	  a	  plethora	  of	  
evidence	  that	  benzene	  is	  directly	  toxic	  to	  cells	  and	  poor	  evidence	  of	  an	  immune-‐mechanism,	  in	  
order	  to	  explain	  his	  response	  to	  immunosuppressive	  therapy.	  
	  
	  
	   	   	   	   	   	   	   	   	  
Neal	  S.	  Young,	  M.D.	  
July	  12,	  2017	  
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DAVID H. GARABRANT, MD, MPH 
EPIDSTAT INSTITUTE, INC. 

2100 COMMONWEALTH BLVD., SUITE 203 
ANN ARBOR, MICHIGAN 48105 

——— 
734-929-9150 

 

Mr. Tim Gray 

Forman Watkins & Krutz LLP 

One Shell Square 

701 Poydras Street, Suite 4350 

New Orleans, LA 70139-6001 

 

July 18, 2017  

 

RE: Paul and Donna Simmons vs. Sherwin-Williams, et al. 

 

Dear Mr. Gray, 

 

I am a licensed physician specializing in occupational medicine. I am board certified in 

both occupational medicine and internal medicine. I am qualified as a specialist in the fields of 

occupational medicine and internal medicine and in the field of epidemiology, especially as it 

relates to the study of diseases related to exposures to chemical agents. I am Emeritus Professor 

of Occupational Medicine and Epidemiology at the University of Michigan School of Public 

Health, and I also hold an appointment as Emeritus Associate Professor in the Department of 

Emergency Medicine, University of Michigan School of Medicine. 

 

I received my undergraduate degree with high honors in chemical engineering from Tufts 

University, Medford, Massachusetts in 1972. I received my M.D. degree from Tufts University 

School of Medicine, Boston, in 1976. From 1976-77, I served as an intern in internal medicine at 

Georgetown University Hospital in Washington, D.C. and from 1977-78, I served as a fellow in 

medical ambulatory care at that same institution. From 1978-80, I served as a resident in 

occupational medicine at the Harvard School of Public Health, Boston, and received the Master 

of Public Health degree in 1979 and the Master of Science in Physiology degree in 1980 from 

that institution. From 1980-81, I served as senior resident in internal medicine at University 

Hospital, Boston. 

 

Upon completion of my training in 1981, I joined the faculty of the University of 

Southern California School of Medicine, where I was engaged in research in occupational cancer 

epidemiology and in the practice of occupational medicine until 1988, when I joined the faculty 

of the University of Michigan. While I have been on the faculty of the University of Michigan, I 

have served as Director of Occupational Medicine (1988-94), head of the Occupational Health 

Program (1992-95), Director of the Center for Occupational Health and Safety Engineering 

(1990-95), Director of the Occupational & Environmental Epidemiology program (2001-2007), 

and Founding Director of the Risk Science Center (2003-present). My research has focused for 

the past 30 years on the long term health effects of chemicals on humans and I have published 
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over 200 research articles, book chapters, and abstracts related to this area. A copy of my 

curriculum vitae is attached. 

 

I have served on the Editorial Boards of the Journal of Environment and Public Health 

and the Journal of Occupational Medicine, and currently serve as a reviewer of scientific papers 

for a number of other journals, including Environmental Health Perspectives, Journal of the 

National Cancer Institute, Cancer Causes and Control, the American Journal of Epidemiology, 

Journal of Exposure Science and Environmental Epidemiology, and Cancer Research. I was 

appointed to membership on the Safety and Occupational Health Study Section of the National 

Institutes of Health (NIH) in 1992 and served on that Study Section until 1996, having been 

appointed by Secretary of HHS Donna Shalala as Chair for the 1995-96 year. In that position I 

served as a peer-reviewer of research proposals for the NIH. I currently serve as a peer-reviewer 

of research proposals for the NIH, NIEHS, American Cancer Society, and the National Urban 

Air Toxics Research Center. I am a Fellow of the American College of Occupational and 

Environmental Medicine (FACOEM) and a Fellow of the American College of Preventive 

Medicine (FACPM). I am currently a member of a number of professional organizations, 

including the Society for Epidemiologic Research, the International Epidemiological 

Association, the Society for Risk Analysis, and the American College of Occupational and 

Environmental Medicine. I received the Excellence in Research Award from the University of 

Michigan School of Public Health in 2006 and the Research Excellence Award from the Risk 

Science Center at the University of Michigan School of Public Health in 2007. 

 

Materials 

This report is on behalf of the following companies: ACE Hardware Corporation, 

Advance Auto Stores Company, Ashland Inc.; Berryman Products, Inc.; BP Products North 

America Inc.; CRC Industries, Inc.; Exxon Mobil Corporation; Genuine Parts Company; Henkel 

Corporation/Loctite Corporation; Hunt Oil Refining Company/Hunt Oil Company; Illinois Tool 

Works Inc.; Lowe’s Home Centers LLC; Radiator Specialty Company; Rust-Oleum Corporation; 

Safety-Kleen Systems, Inc.; Sherwin-Williams Company; Sunoco, Inc.; Union Oil Company of 

California d/b/a Unocal/Chevron U.S.A. Inc. f/k/a Gulf Oil Corporation; Univar USA Inc.; and 

United States Steel Corporation. I have reviewed the materials that were forwarded to me, which 

are listed below. The code numbers and pages are referenced in the written summary that 

follows.  

 

Code Source 

C1 Civil Action Complaint (9/1/15) 

C2 First Amended Civil Action Complaint (10/8/15) 

D1 Videotaped Deposition of Paul Howard Simmons (12/13/16) 

D2 Continued Videotaped Deposition of Paul Howard Simmons (12/14/16) 

D3 Continued Videotaped Deposition of Paul Howard Simmons (12/15/16) 

D4 Continued Videotaped Deposition of Paul Howard Simmons (2/8/17) 

D4-E1 Exhibit 1 from the Continued Videotaped Deposition of Paul Howard Simmons 

(2/8/17) 

D5 Continued Videotaped Deposition of Paul Howard Simmons (2/10/17) 

D5-E2 Exhibit 2 from the Continued Videotaped Deposition of Paul Howard Simmons 

(2/10/17) 
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Code Source 

D5-E3 Exhibit 3 from the Continued Videotaped Deposition of Paul Howard Simmons 

(2/10/17) 

D6 Videotaped Deposition of Donna Simmons (2/10/17) 

ER1 Expert Report of Peter F. Infante, DrPH, MPH, FACE (6/6/17) 

ER2 Expert Report of Richard K. Shadduck, MD (undated) 

ER3 Expert Report of Neal S. Young, MD (7/12/17) 

ER4 Expert Report of Ethan A. Natelson, MD, FACP (7/18/17) 

IR1 Plaintiffs’ Second Supplemental Responses to the Interrogatories of Defendant Hunt 

Refining Company 

IR2 Plaintiffs’ Second Supplemental Responses to the Requests for Production of 

Documents of Defendant Hunt Refining Company 

M1 Medical Records: Records from CGI Laboratories 

M2 Medical Records: Records from Lehigh Valley Hospital 

M3 Medical Records: Records from LVH Dorothy Morgan Cancer 

M4 Medical Records: Records from Thomas Jefferson Health 

M5 Medical Records: Valley Kidney Specialists, PC Records 

M6 Medical Records: Records Produced by Hershey Medical Center 

M7 Medical Records: Health Network Laboratories 

M8 Medical Records: LVPG Family Medicine at Hamburg – Dr. Clymber 

M9 Medical Records and Autopsy Report: Lehigh Valley Hospital 

M10 Death Certificate of Paul Simmons 

P1 Chevron-Unocal Production Materials (22 documents) 

P2 ITW Production Materials (144 documents) 

P3 Rust-Oleum Production Materials (2 documents) 

 

 In addition, I have reviewed the scientific literature that is relevant to the issues of 

causation of aplastic anemia. 

 

Background and Past Medical History 

 Mr. Paul H. Simmons was born on July 6, 1951 in Coaldale, Pennsylvania (M10:1) and 

graduated from Jim Thorpe High School in 1969 (D1:21). He smoked 2-3 packs of filtered 

cigarettes a day for more than twenty years, and quit in 1989 (M2:43, D1:157; D5:1599). His 

family history was significant for breast cancer in his mother (M2:43). 

 

 Mr. Simmons’ past medical history was significant for type 2 diabetes, hypertension, 

hyperlipidemia, gout, carpal tunnel syndrome, and nephrolithiasis (M8:255,288). His past 

surgical history was significant for appendectomy (1971), left shoulder surgery (1972), hernia 

repair (1996), right ankle tendon repair (2003), and cystoscopy with stone extraction 

(M8:288,678). In April 2014, shortly before he was diagnosed with aplastic anemia, Mr. 

Simmons body mass index (BMI) was recorded as 37.57 kg/m
2
 (M8:256). BMI is considered a 

proxy for assessing overall body fatness and is calculated by taking the weight of an individual in 

kilograms and dividing it by the square of their height in meters. Individuals with a BMI of 30 

kg/m
2 

or greater are considered obese (Lauby-Secretan, 2016).  

  



Report of David H. Garabrant, MD, MPH 

Paul and Donna Simmons vs. Sherwin-Williams, et al. 7/18/17 

 

4 

 

Alleged Exposure 

 Mr. Simmons’ work history, job duties, and corresponding alleged exposures are 

summarized in the table below. Plaintiffs’ alleged that as a condition of his employment (1969-

2014), as well as in certain non-occupational activities (1965-2013), Mr. Simmons was exposed 

to benzene-containing products and product ingredients, including penetrating solvents, solvents, 

toluene, xylene, mineral spirits, naphtha, oil, gasoline, hydraulic fluid, adhesives, paints, paint 

thinners, and carburetor and brake cleaners while doing maintenance and mechanical activities 

(C2:8). 

  

Employer Dates Job Title/Duties Alleged Exposures 

Eddie Floyd’s 

Esso Filling 

Station 

1966-1968 Gas station attendant 

(D1:177-178) 

Gasoline (D1:180-181) 

New Jersey 

Zinc Co. 

1969-1972 Production laborer 

(D1:25)  

Chemical cleaners; Liquid Wrench 

(D1:41, D2:280); Chemtool B-12 

(D1:42); CRC (D1:46); 3M-77 

(D1:48); gasoline; Brakleen 

(D1:80); Permatex (D1:86); 

GOJO, 20 Mule Team Borax, 

Orange Miracle (D1:88); WD-40, 

Kroil (D2:289) 

1972-1975 Millwright (D1:31) 

1975-1976 Maintenance trouble 

foreman (D1:31) 

1976-1982 Area maintenance 

supervisor (D1:31) 

Supradur 

Manufacturing 

Corp/GAF 

Premium 

Products 

1982-1996 Maintenance 

supervisor 

CRC, Liquid Wrench (D2:300), 

Permatex, adhesives, 3M 1300 

(D1:103) 

Hastings 

Pavement 

1997-2000 Maintenance 

manager; plant 

manager (D1:126) 

Liquid Wrench (D2:316), gasoline, 

CRC, 3M, Permatex (D1:136). 

Loctite 242 (D1:137) 

Nicolock 

Paving 

2000, 2002 Plant manager Loctite (D1:167); Permatex 

(D1:169); Electra Clean (D1:169), 

Liquid Wrench (D1:171, D2:328); 

Gasoline, CRC (D1:173) 

Glen Gery 

Brick 

2001 Maintenance 

Supervisor (D1:182) 

Liquid Wrench (D1:189); CRC 

(D1:191); 3M (D1:191); Permatex, 

Silicone (D1:192); Loctite 

(D1:192) 

Environmental 

Stone 

2002-2006 Plant Manager 

(D1:198) 

Gasoline (D1:200); CRC degreaser 

(D1:203); Liquid Wrench 

(D2:103-115); Permatex, Loctite 

(D1:203) 

R&C Heavy 

Mechanical  

2007-2012 Project Manager 

(D1:208) (90% 

administrative) 

CRC (D1:211); Permatex, Loctite, 

3M (D1:212); Liquid Wrench 

(D2:351) 
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Employer Dates Job Title/Duties Alleged Exposures 

Axcess 

Mechanical 

2012-2014 Project Manager/VP 

of Operations 

(D1:220) 

Same as R & C (D1:220); Liquid 

Wrench (D2:361) 

Eddie Floyd’s Esso Filling Station (1966-1968) 

 Mr. Simmons worked at Eddie Floyd’s Esso filling station in Jim Thorpe, Pennsylvania, 

prior to graduating from high school (D1:177). During some of 1966-1968, he worked four or 

five hours, five days per week at the station as an attendant, pumping gasoline (D1:177-178). He 

recalled skin contact with gasoline, which he washed off with soap and water (D1:180-181).   

New Jersey Zinc Company (1969-1982) 
Mr. Simmons began working for New Jersey Zinc, a zinc-products company, in 1969. He 

was initially involved in producing and packaging zinc oxide as a production laborer (D1:24-25), 

and occasionally used a 3M dual canister respirator during this time period (D1:28). In 1972, he 

became a repairman and millwright, and started repairing, servicing, and installing equipment. 

When servicing equipment, Mr. Simmons used Liquid Wrench and Chemtool B-12, sometimes 

with heat, to remove bolts (D1:41-42), and soaked parts in gasoline to clean them (D1:42). Mr. 

Simmons also regularly used 3M adhesives (D1:47-48) and Permatex gasket adhesive (D1:49). 

He used a product called Kroil, but less often than Liquid Wrench (D2:289), and also recalled 

using NAPA branded carburetor cleaner and brake cleaner (D4:1151). He also said Stoddard 

solvent was present (D3:644). Mr. Simmons estimated that he worked with the products every 

day (D1:57), but later said he used Liquid Wrench 1-2 times a month (D2:295). He did not wear 

gloves regularly (D1:43, D2:264).  

 

 Mr. Simmons became a field foreman in 1975 and an area supervisor in 1976. As a field 

foreman, he supervised three workers. As an area supervisor, he supervised up to 26 workers. He 

said he worked with the alleged products 50-60% of the day as a foreman or supervisor (D1:57), 

and occasionally used rubber gloves (D1:76). He estimated he used gasoline twice per week 

(D1:74) and Loctite products several times per week (D1:138). Starting in the early 1980s, he 

used two cans a week of CRC cleaners (D1:80; D4:1144). Mr. Simmons said sometimes he was 

involved in painting steel products using Rust-Oleum paints, during which he wore a 3M paint 

mask or canister mask (D4:1188-1190).  

Supradur Manufacturing Corp./GAF Premium Products (1982-1996) 
 Mr. Simmons went to work for Supradur Manufacturing Corp. as a maintenance 

supervisor in 1983. He used similar products at Supradur as he did at New Jersey Zinc, including 

CRC, Liquid Wrench, Permatex, 3M products, and Rust-Oleum paint (D1:103; D4:1203). He 

estimated, on average, he used 1-3 gallons of Liquid Wrench per week (D1:109), six cans of 

CRC per week (D1:114), and 2.0-2.5 tubes of Permatex per week (D1:116). He used 3M 

adhesive 1-2 times per week (D1:117). He also used NAPA-branded carburetor and brake 

cleaners (D4:1155). Mr. Simmons used gasoline and Safety-Kleen parts washers to clean parts 

(D1:119; D2:458). He used one of the two Safety-Kleen parts washers in the facility 2-3 times a 

day (D1:119; D3:825). Mr. Simmons said he sometimes wore a respirator, due to the dust in the 

facility (D2:309-310). 
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Hastings Pavement (1997-2000) 
 In 1997, Mr. Simmons started working in the maintenance department at Hastings 

Pavement, a paving equipment production company (D1:122,127). He used Liquid Wrench twice 

per month (D1:143) and up to 12 cans of CRC products per week (D3:740). He also used 

Permatex and 3M products (D1:152-153). He used gasoline and a parts washer filled with 

Stoddard solvent for cleaning parts (D1:151,156), but later said he did not use Stoddard solvent 

at Hastings (D3:744). Approximately 30-40% of Mr. Simmons time was spent doing 

maintenance work (D1:159; D3:735), and he used chemicals 25% of that time (D4:1129). He did 

not wear gloves or dust masks regularly (D3:745-746), though he recalled occasionally wearing 

gloves if a job was excessively dirty (D1:147) 

Nickolock Paving (2000-2001, 2001-2002) 
 Mr. Simmons worked at Nicolock Paving, first from March 2000 to January 2001 

(D1:161), and again from December 2001 to November 2002 (C2:7). He was a plant manager at 

the Long Island facility (D1:163) and estimated he used one bottle of Loctite thread locker/242 

per month (D1:168), a tube of Permatex every two months (D1:169), six cans of CRC carburetor 

and brake cleaner per month (D1:170), and one gallon can of Liquid Wrench per month 

(D1:171). He also used a parts washer with an unknown solvent (D1:168), Electra Clean 

(once/month) (D1:170; D3:753-754), and NAPA-branded carburetor and brake cleaners 

(D4:1155). Mr. Simmons said he used products 25% of the time he was performing maintenance 

work (D4:1132). 

Glen-Gery Brick (2001) 
 Mr. Simmons worked for Glen-Gery Brick in between his stints at Nicolock Paving. 

Glen-Gery made pavers, and Mr. Simmons noted the maintenance there was more labor-

intensive due to older equipment (D1:184-185). He estimated he spent 50% of his time on 

maintenance work. He used Liquid Wrench twice per month, including with heat (D1:189); and 

3M adhesives once per month (D1:191-192). He used 1-2 cans of CRC products per month 

(D1:191), 4-6 tubes of silicone per month (D1:192), and one bottle of Loctite per month 

(D1:192-193). He also filled up vehicles with gasoline (D1:191). Mr. Simmons sometimes (< 

10% of the time) wore a respirator due to the dusty environment (D2:337,467). Mr. Simmons 

said he used products 25% of the time he was performing maintenance work (D4:1135). 

Environmental Stone (2002-2006) 
 In late 2002, Mr. Simmons started working at Environmental Stone as a plant manager. 

Environmental Stone was a false stone siding manufacturer (D1:197-198). Mr. Simmons spent 

50% of his time on maintenance activities, and he estimated 25% of that time he was using 

products (D4:1138). He used a gallon of Liquid Wrench every three to four months (D1:202), six 

cans of CRC degreasers every two months (D1:203), a tube of Permatex every four months 

(D1:203), and a bottle of Loctite every six months (D1:203). He also used a parts washer 

(D1:203). He sometimes wore a respirator due to the dusty environment, including when he 

worked with Liquid Wrench (D2:342). He later clarified that masks were available at 

Environmental Stone, while respirators were not (D3:773).  

R&C Heavy Mechanical (2007-2012) 
 Mr. Simmons started working as a project manager at R & C Mechanical in 2007 

(D1:208), and worked there until January 2012 (D1:219). He estimated he spent 10% of his time 
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on maintenance activities (D1:210). He used one gallon of Liquid Wrench every six months 

(D1:211), 1-2 cans of CRC products every six months (D1:211), and one tube each of Permatex 

and Loctite per year (D1:213). He had limited exposure to 3M projects (D1:213). He did not use 

gasoline for cleaning parts (D1:211), but did use Sunoco-brand gasoline to fill equipment 

(D5:1584-1585). Mr. Simmons also recalled using Sherwin-Williams paint throughout his tenure 

at R&C (D2:545). He used a dust mask, gloves, and safety glasses when applying paint 

(D2:554).  

Axcess Mechanical (2012-2014) 
    Mr. Simmons was employed at Axcess Mechanical as a Project Manager and Vice 

President of Operations from January 2012 to 2014 (D1:219-220). His usage of products at 

Axcess was similar to how he used them at R&C Heavy Mechanical (D1:220).  

Alleged non-occupational exposure 
 Mr. Simmons used Liquid Wrench once or twice per year to loosen up rusted bolts on 

items at home (D1:225). He used Permatex for gaskets one or two times per year (D1:227), 3M 

products and Loctite once per year (D1:227-228), and gasoline for cleaning parts occasionally 

(D1:229). Mr. Simmons used degreasers when working on his car: brake cleaner when changing 

an alternator (D4:1065) or intake manifold (D4:1068); carburetor cleaner when changing water 

pumps or idler arms (D4:1065), steering columns (D4:1067), or wheel bearings (D4:1068); both 

brake cleaner and carburetor cleaner when replacing brakes (D4:1067). He estimated he changed 

ten alternators, one or two water pumps, five or six idler arms, two steering columns, and one 

intake manifold (D4:1068-1069). He also replaced wheel bearings on ten occasions and 

performed twenty brake jobs over the course of his life (D4:1069). Mr. Simmons estimated that 

he used 1-2 cans of CRC degreasers per year at home (D1:230). 

 

Disease Course 

 On 8/30/13, Mr. Simmons presented to his primary care physician (Dr. David Clymer) at 

Lehigh Valley Physician Group complaining of a 3-week history of fatigue (M8:261). A CBC 

with differential was ordered (M8:262) and completed on 9/6/13 (M8:609). WBC (3.5 K/uL), 

RBC (3.77 M/uL), hemoglobin (12.9 g/dL), and hematocrit (37.8%) were decreased, and MCV 

(100.4 fL) and MCH (34.3) were increased (M8:609). Platelets were borderline low (140 K/uL). 

 

 On 4/25/14, Mr. Simmons presented to Dr. Clymer complaining of increased dyspnea on 

exertion over the previous couple months and easy bruising over the previous week (M8:255). A 

CBC revealed evidence of pancytopenia and Mr. Simmons was referred to the emergency 

department for further evaluation (M8:678). He presented to the ED at Lehigh Valley Hospital 

on 5/20/14 (M8:678). A CBC revealed decreased WBC (1.8 K/uL), hemoglobin (7.7 g/dL), and 

platelets (16 K/uL) (M8:679). MCV was 106 and the absolute neutrophil count was 0.7 

(M8:679).  

 

 A bone marrow biopsy on 5/21/14 found variable cellular marrow with prominent 

erythroid hyperplasia with megaloblastoid maturation, suggestive of megaloblastic anemia 

(M8:702). The findings, coupled with a reported low B12 (136 pg/mL; M8:703), suggested a 

diagnosis of vitamin B12 associated megaloblastic anemia (M8:702). The biopsy report noted 

the patchy acellular areas could also represent an evolving aplastic anemia (M8:702). 

Immunophenotypic analysis of the bone marrow found a small population of phenotypically 
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unremarkable NK lymphocytes and no increase in CD34 positive blasts (M8:705). Cytogenetics 

of a bone marrow aspirate revealed a normal male 46,XY[20] karyotype (M1:4). FISH results 

were also normal (M1:8). Mr. Simmons was started on B12 repletion and discharged in stable 

condition on 5/22/14 (M8:718). 

 

 Mr. Simmons was admitted to the hospital on 6/15/14 for evaluation of persistent 

pancytopenia despite B12 replacement (M8:832). A repeat bone marrow biopsy done on 6/17/14 

revealed a profoundly hypocellular marrow with rare residual hematopoietic elements and no 

evidence of increased blasts (M3:134). Flow cytometry of the peripheral blood found a small 

PNH clone (M3:134). Results of an MDS FISH panel were normal (M3:133). Mr. Simmons was 

diagnosed with hypocellular aplastic anemia with PNH clone (M8:217) and treated with 

antithymocyte globulin (ATG), cyclosporine, and prednisone taper (M6:363).  

 

Mr. Simmons died on 2/25/17 (M10:1). His cause of death was listed as septic shock due 

to (or as a consequence of) aplastic anemia (M10:1). At the time of his death, Mr. Simmons was 

on cyclosporine therapy and was continuing to be followed for his aplastic anemia (M9:1661). 

 

Scientific Method 

Scientists, including epidemiologists and physicians, follow the fundamental scientific method 

for answering questions that are amenable to scientific inquiry, and which is common to all 

branches of science.  

1. Scientists begin by stating a hypothesis.  

2. They then design a study that can test this hypothesis.  

3. The study has a protocol describing the methods for making measurements and 

collecting data.  

4. There must be a control or comparison group.  

5. After the data has been collected it is analyzed using statistical methods and the 

investigator evaluates whether the data are consistent with the hypothesis, or whether 

the data contradict the hypothesis.  

6. Analyses are conducted to evaluate the likelihood that the results obtained could have 

resulted from a systematic error (such as bias or confounding), or could have occurred 

by chance alone, when there was no true association. 

 

Scientists must articulate a specific hypothesis, such as that smoking causes lung cancer. 

Until a hypothesis has been tested by reliable scientific studies, it is unknown whether it is true 

or not. In other words, a hypothesis is simply speculation until there is reliable evidence that 

supports it. 

 

Causal Reasoning 

General Causation  

The scientific community has developed methods for evaluating a body of scientific literature to 

decide whether the totality of evidence supports a causal relationship. All of these methods are 

based on reasoned judgment and scientific analysis. Methods for assessing causation can only be 
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employed after an association has been found. The most widely used method, stated by Austin 

Bradford Hill (Hill, 1965), holds that causal associations are characterized by:   

 Strength of association. Strong associations are unlikely to be due to unrecognized 

bias, confounding, and other interferences. Weak associations are more susceptible to 

these interferences. 

 Consistency of the association. Causal associations can be replicated. Causal 

associations are observed repeatedly by different persons, in different places, 

circumstances, and times. 

 Specificity. Associations that are limited to a specific disease and to specific workers, 

tasks, or chemical agents favor causation.  

 Temporal relationship. Exposure must precede the onset of disease. 

 Biological gradient. Risk increases as exposure increases. This is also referred to as 

dose-response. 

 Plausibility. It is helpful if the association we observe is biologically plausible. 

 Coherence. The cause-and-effect interpretation of our data does not conflict with the 

generally known facts of the natural history and biology of the disease. The 

interpretation of the data does not require established facts be ignored. 

 Experiment. Experimental evidence that a preventive action does in fact prevent the 

disease favors causation. 

 Analogy. In some circumstances, it would be fair to judge by analogy. 

 

 No one of these aspects is determinative, nor are these aspects to be considered as criteria 

which, if satisfied, prove causation. They do inform us, however, about the extent to which a 

causal interpretation of evidence is supported, and whether alternative interpretations are more 

plausible. 

 

 Scientific studies, including epidemiologic studies, cannot prove that a scientific 

hypothesis of the type, exposure “x” can cause disease “y,” is false. For example, it cannot be 

proven that a substance will never cause cancer. This impossibility exists because it is not 

possible to test every person who ever did or ever will live under every possible circumstance of 

exposure with every possible combination of covariates that might interact with the exposure. If 

a study fails to find an association between exposure and disease, one can only say that, given 

the number of people who were studied and the period of time over which they were observed, 

no evidence of an association was found. This does not mean, however, that inability to prove 

that a substance is absolutely safe is equivalent to proving that the substance is hazardous. In 

science as in other fields, decisions are based on existing evidence and reasoned judgment rather 

than on speculation: if what one has is evidence that there is no association, one’s best estimate is 

that the exposure studied does not cause the adverse effects investigated. 

 

Epidemiology plays a critical role in the determination of general causation because it is 

based on human evidence of disease (rather than animals), because it evaluates exposures in the 

form in which humans encounter them (smoking, breast implants, mobile phones, 

pharmaceuticals, vaccinations, melamine in milk, and gasoline vapor, for example), and because 

of its ability to measure and compare risks among groups of people who are and are not exposed.  
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 When relevant epidemiologic evidence exists, it must be considered, as is true for 

relevant evidence from any other field of science. It is not a reliable method, nor is it accepted 

scientific practice, to ignore reliable evidence when it exists. 

Specific Causation 

It is accepted scientific practice in medicine (Garabrant, 2000; Guzelian, 2005; Patellos, 1994) to 

reach conclusions about causes of a specific patient’s medical condition through a process that 

considers  

 whether the exposure occurred and what the amount of exposure was;  

 whether general causation has been established for that chemical agent, and under 

what circumstances the agent is known to cause the disease. An agent cannot be a 

cause of the illness of a specific person unless it is recognized as a cause of that 

disease in general; 

 whether the circumstances of that patient’s exposure were adequate to put them at 

increased risk of the medical condition. There must be reliable scientific evidence that 

shows significantly increased risk of the disease among people whose circumstances 

of exposure were similar to those of the patient in terms of dose, timing of exposure, 

and temporal relationship between exposure and disease; and 

 alternative causes. Physicians must consider other factors that could explain the 

occurrence of the disease in the patient, and must rule them out.  

 

It is not appropriate to decide that a patient’s disease was caused by an exposure without 

undertaking a systematic evaluation of the evidence discussed above and discussing how the 

evidence supports a specific causation determination. Most importantly, it must be shown that 

the epidemiologic studies show significantly increased risk to people whose exposure fits the 

facts of the patient’s alleged exposure. When a causal relationship is established at high doses, 

the exposure cannot be assumed to play a substantial role at doses outside of the range (or under 

circumstances) where the causal association has been demonstrated. It is necessary to show 

empirical evidence of significantly increased risk at the dose (or exposure level) in the 

circumstances at hand. Theoretical risks that have been extrapolated down from higher doses are 

not a sufficient basis to decide causation at lower doses. If an agent cannot be shown to convey 

measurably increased risk - as opposed to theoretical risk - at the exposure level of concern, it is 

unsupportable to claim that the agent causes the disease at that exposure level. While a 

theoretical risk might or might not be true at low exposure levels, empirical evidence of risk at 

those levels is required to be able to say it is more likely than not. 

 

Overview of Epidemiology 

Analytic Epidemiology 

Epidemiology is the study of the patterns of disease (or deaths, symptoms, health conditions, 

etc.) in human populations, and the study of the distribution of exposures in those populations. 

Reliably designed and conducted epidemiologic studies play a critical role in assessing causal 

relationships because they provide evidence in humans (as contrasted with other species or in 

vitro experiments) regarding the relationship between actual exposures (as contrasted with doses 

in laboratory studies that may not occur to living people) and risk of disease. Reliable 

epidemiologic studies in conjunction with exposure assessments, mechanistic research, and 
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clinical medicine are useful in determining whether an exposure is causally related to a disease 

outcome. 

 

 Epidemiology studies have different designs with different strengths and limitations.  

 

 Experimental studies, such as randomized controlled trials, can provide the strongest 

evidence of a causal relationship because the investigator controls which subjects receive 

the exposure, as well as the timing and the dose.  Subjects are randomized to either the 

treatment (exposed) or non-treatment (non-exposed) group. The goal of randomization is 

to ensure that the two groups are comparable on all factors other than the treatment. Often 

these studies are blinded so that neither the subject nor the investigator is aware who got 

the exposure and who did not, in an attempt to prevent bias.   

 

 Observational studies involve exposure conditions that investigators observe but do not 

control. Since the subjects are not randomized to exposure and non-exposure groups the 

investigator must make efforts to control for other factors that can also cause the disease 

and that might be associated with the exposure of interest. These other factors can lead to 

spurious associations when they are responsible for the observed association, rather than 

the exposure of interest. The most common types of observational studies are cohort 

studies and case-control studies.  

Cohort studies compare the disease risks of two groups of people: an exposed group and 

a non-exposed, or referent, group. The two groups are defined at the outset of the study and are 

then followed over time. At the end of the observation period (typically years) the disease rates 

are calculated in both groups. The ratio of the disease rate in the exposed group divided by the 

disease rate in the referent group is called the rate ratio, or Relative Risk (RR). The RR is a 

measure of association between the exposure and the disease. RRs can be based on either 

mortality data (deaths) or incidence data (incident diagnoses of disease). 

 

Case-control studies compare the exposure experience of two groups of people: cases 

(who have the disease of interest) and controls (who do not have the disease of interest). The 

exposure history of both groups is ascertained, usually by interview, and compared. The 

exposure odds are calculated among the cases as the number of cases who had the exposure 

divided by the number of cases who did not have the exposure. The exposure odds are calculated 

among the controls in the same manner. The exposure odds in the cases are divided by the 

exposure odds in the controls to yield the Odds Ratio (OR). The OR is a measure of association 

between the exposure and the disease. 

 

Cohort and case control studies are referred to as etiologic studies and can provide 

reliable evidence of causal associations when they are properly conducted.  

 

Cross sectional studies are characterized by collecting information on exposure and 

disease at a single point in time. Because they lack information that can establish whether the 

exposure did or did not precede the occurrence of disease, they often cannot establish the 

temporal relationship between exposure and disease. They have little value in establishing causal 

relationships. 
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A fourth type of observational study, the ecological study, is sometimes used. Ecologic 

studies collect data about groups of people, such as geographically defined populations (Szklo, 

2007). They do not collect data about specific individuals, or whether any specific individual did 

or did not have the disease and did or did not have the exposure. They typically compare disease 

rates in groups who have different group exposure characteristics. Because of the lack of 

individual data, these studies can only provide hints about possible causal associations. They 

cannot be used to assess disease causality, and cannot provide information on the levels of 

exposure that are sufficient to cause disease. Ecologic studies can generate hypotheses that need 

further study (Dohoo, 2012). Because of the lack of individual data, ecological studies cannot 

control for confounding by other factors. 

 

Different study designs result in a variety of measures of association, including rate ratios 

(RR), odds ratios (OR), hazard ratios (HR), standardized mortality ratios (SMR), standardized 

incidence ratios (SIR), etc. Regardless of the type of study design and the measure of association, 

they are all intended to measure the degree to which an exposure and a disease occur together 

more often than would be expected by chance alone. Since all these measures of association are 

ratios, when the result equals 1.0 it means there is no association (in other words, the experience 

of the two groups is identical, so the ratio is 1.0). When the measure of association is greater than 

1.0 it is called a positive association, and when it is less than 1.0 it is called a negative or inverse 

association. After an association is identified, it must be determined whether chance has been 

reasonably excluded as a possible explanation for the association, whether some systematic error 

such as bias or confounding may explain it, or whether it reflects causation. Not all associations 

are causal. 

Chance, Bias, and Confounding 

The role of chance must be considered to assess the extent to which the data are compatible with 

there being no association between exposure and disease, and the random variability of the 

observed association. Two methods (and calculations) for evaluating the role of chance are 

commonly employed: 

 

P-value. The p-value is the probability that the association that was observed could have 

occurred by chance alone, when there was no true association. In common parlance, this 

is thought of as the probability of getting a false positive result. By convention, when the 

p-value is less than 0.05 (p < .05) scientists conclude that the results that were observed 

are “statistically significant”, meaning they are sufficiently unlikely to have occurred by 

chance alone. 

 

95% Confidence interval. The 95% confidence interval is the range above and below the 

observed association that has a 95% probability of containing the true value, under the 

assumption that the study that was conducted provides a valid measure of the true 

association. When the 95% confidence interval includes 1.0, this indicates that the data 

are compatible with there being no association between exposure and risk of disease. It 

also means there is no statistically significant association. When the 95% confidence 

interval does not include 1.0, it also means there is a statistically significant association. 
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 The roles of bias and confounding must be considered in evaluating epidemiologic 

evidence. Bias refers to a systematic error that results in an incorrect estimate of the association 

between exposure and disease. Confounding refers to the presence of another factor that has not 

been addressed, that alters the estimated association between exposure and disease. A 

confounding factor is another cause of the disease that is also correlated with the exposure of 

interest. (As an example, smoking and drinking are correlated. A study of whether drinking is 

associated with lung cancer could not be viewed as reliable unless confounding by smoking had 

been evaluated and controlled for.) 

Role of Case Reports 

Case reports do not provide any methodological basis for determining general causation. It is 

important to differentiate between the epidemiological studies described above and case reports 

(not to be confused with case-control studies).  

 

Case reports are regarded in the scientific community as “anecdotal evidence” that is 

“derived from descriptions of cases or events rather than systematically collected data that can be 

submitted to statistical tests” (Last, 2001). Case reports are often preliminary observations that 

are later refuted (Porta, 2008). They have an important role in identifying problems that may be 

worthy of scientific investigation, such as suspicions of new adverse drug events (Institute of 

Medicine, 2005). While case reports may raise our suspicion, they cannot be relied upon for 

causal inferences for two critical reasons, among others.  

 

First, case reports cannot provide evidence of an association. An association exists when 

two events occur together more frequently than we would expect by chance alone. Since a case 

report contains no information on how frequently the disease occurs in the presence of exposure 

(except for the single occurrence of the case report) and no information on how often the disease 

occurs in the absence of exposure, there is no way to know whether there is any association 

between the two events. 

 

Second, tests of statistical significance cannot be performed on case reports. There is no 

reliable way to assess the probability that the two events (exposure and disease) could have 

occurred by chance alone when in fact there was no true association between them.  What this 

means is that case reports are inherently unreliable – they may or may not represent associations, 

and there is no way to tell. Scientists have an obligation to assess the role of chance as an 

explanation for their findings: this cannot be done in a case report. The reliability of evidence in 

which the role of chance has not been evaluated cannot be determined. 

 

Case series have the same limitations as case reports. A case series is a collection of 

patients with common characteristics, such as a common disease. In a case series there is no 

comparison group, and the selection of the cases is often based on a sample of convenience. 

There is no reliable way to calculate a measure of association or evaluate the role of chance in a 

case series. Selection biases and confounding severely limit their usefulness in making causal 

inferences (Porta, 2008). 

 

For the reasons stated above, case reports and case series are not reliable for making 

causal inferences. Their importance to scientific inquiry is that they can lead us to ask questions, 
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nothing more. Answering those questions requires scientific evidence that shows an association 

and in which the role of chance can be reasonably excluded as an explanation. Case reports and 

case series cannot provide this evidence. 

 

 The U.S. EPA, in its risk assessment guidance for Superfund sites, cautions against the 

use of anecdotal information (EPA, 1989). It cautions that isolated reports of disease or 

symptoms in a few individuals residing near a contamination site cannot be used to confirm a 

hypothesis that the health effects in these individuals were caused by exposure to contaminants 

from the site. IARC also cautions against reliance on case reports and case series (IARC, 2012). 

It points out that case reports and case series usually suffer from incomplete case ascertainment 

in any defined population, lack definition and enumeration of the population at risk, and cannot 

estimate the expected number of cases in the absence of exposure. These uncertainties make case 

reports and case series inadequate to form the sole basis for inferring a causal relationship. 

Summarizing Multiple Studies 

Scientists must consider the entire body of epidemiologic literature that is relevant to an issue 

before deciding whether the evidence supports a causal relationship. The scientific literature 

must be reviewed systematically and decisions made as to which studies provide reliable 

evidence. Studies in which bias and confounding have not been adequately ruled out as 

explanations for the association between exposure and disease cannot be relied upon and should 

not be considered. After each study is examined individually, the entire body of studies must be 

considered to determine what they show in the aggregate, including the exposure circumstances 

that are and are not associated with the outcome. 

 

Epidemiologists summarize scientific literature in a number of ways, including 

systematic reviews and meta-analyses. These methods are widely accepted in the scientific 

community (Petitti, 2000). Systematic reviews are typically descriptive summaries that compare 

and contrast different studies, highlighting their points of agreement and disagreement. Meta-

analyses combine results from different studies, with the goal of identifying patterns among 

study results, reasons for disagreement between studies, and other notable relationships that may 

arise in the context of multiple studies (Greenland, 2008). Meta-analyses can be conducted by 

combining the results across a group of studies (by calculating a weighted average of the risk 

ratios, for example), or by combining individual subject data across studies; the latter approach is 

often referred to as a “pooled analysis.” While the meta-analysis of study results is more 

common, and typically much easier, it is more difficult to deal with study limitations or biases in 

these analyses. Pooled analyses afford more opportunity to address possible study bias and to 

produce new analyses on issues not covered in the original studies, but are typically more costly 

and time-intensive, and often encounter issues with the difficulty of combining data from 

different studies with different collection methods (Elwood, 2007). While each approach has its 

own advantages and limitations, both can be valuable in the assessment, comparison, and 

summarization of scientific evidence. 

 

Review of the Literature 

Epidemiology of aplastic anemia 

The International Aplastic Anemia and Agranulocytosis Study (IAAAS) was a prospective study 

conducted in Israel and Europe between 1980 and 1984 and reported the overall incidence of 
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aplastic anemia as 2.2 cases per million people per year (IAAAS, 1986). Similar incidence rates 

were reported in Brazil and Argentina (Maluf, 2009), while rates in Southeast Asia may be two 

to threefold higher (Brodsky, 2014; Issaragrisil, 1996). Aplastic anemia primarily affects 

children and young adults, but a peak in incidence, albeit much smaller, has also been reported in 

adults 60 years of age and older (Brodsky, 2014; Davies, 1986). 

 

 Aplastic anemia can be inherited or acquired. Acquired aplastic anemia is usually the 

consequence of an autoimmune attack against the hematopoietic stem cells. The clinical response 

of most patients to immunosuppressive therapy is strong evidence in support of this hypothesis 

(Young 2008).  

 

 In most cases of aplastic anemia, no etiologic agent can be identified, although drugs, 

viruses, benzene exposure, and insecticides have been implicated as potential causes (Brodsky, 

2014). The drugs most commonly implicated are nonsteroidal analgesics (phenylbutazone, 

indomethacin, ibuprofen, sulindac, diclofenac, piroxicam), anticonvulsants (hydantoins, 

carbamazepine, phenacemide), antibiotics (sulfonamides, chloramphenicol), antiprotazoals 

(quinacrine, chloroquine), antithyroid drugs (methimazole, propylthiouracil), and gold (Brodsky, 

2014). Associations have been reported with allopurinol and colchicine specifically, as well 

(Baumelou, 1993; BCDSP, 1974; Bonnel, 2002; Conrad, 1986; Greenberg, 1972; Kim, 2009; 

Matsushita, 1985; Shinohara, 1990; Todd, 2012). Viruses that have been associated with aplastic 

anemia include Epstein-Barr virus (Lau, 1994; Lazarus, 1981), seronegative (non-A through non-

G) hepatitis (Hagler, 1975), a variety of herpes viruses, and human immunodeficiency virus 

(Brodsky, 2014). Pancytopenia is also common following radiation exposure, but delayed 

aplastic anemia has not been well-documented among atomic bomb survivors (Brodsky, 2014; 

Ichimaru, 1972).  

Studies of aplastic anemia and benzene and solvent exposure 

1) Shoe workers in Florence, Italy 

Paci reported on the mortality among a cohort of shoe workers Florence, Italy, who were 

exposed to benzene (Paci, 1989).A detailed retrospective exposure assessment of the cohort 

reported that the workers used solvents that contained an average of 81% benzene beginning 

in 1954 and ending in 1965 (Costantini, 2003). Far-field benzene exposures were estimated 

at 0.6 ppm in 1939-1953, 29 ppm in 1954-1958, 27 ppm in 1959, 42 ppm in 1960, 14 ppm in 

1961, 12 ppm in 1962-1963, 1 ppm in 1964-1965, and 0 after 1965. In summary, far-field 

benzene exposures were between 12 and 42 ppm in 1954-1963. Near-field benzene 

concentrations were estimated at twice the far-field concentrations, viz 24 to 84 ppm in 1954-

1963. 

Paci reported 6 cases of aplastic anemia among men versus 0.31 expected (SMR = 

19.4, 95% CI 7.1-42.1). Five of the cases occurred within 10 years of first exposure, which 

means that they also occurred within 10 years of last exposure. One case occurred within 10-

19 years of first exposure and had more than five years of exposure, indicating that the case 

occurred within 15 years of last exposure. There were no cases of aplastic anemia that 

occurred more than 20 years after first exposure. There was also 1 case of aplastic anemia 

among women shoe workers versus 0.2 expected (SMR = 5.0, 95% CI 0.1-27.9). The woman 

worked in the plant from 1951 to 1962 and died in 1962. Thus her time from last exposure to 
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death from aplastic anemia was less than a year. Paci provides clear evidence that high level 

benzene exposure (estimated as far-field exposure of 12-42 ppm and near-field exposure of 

24-84 ppm) is associated with aplastic anemia, and that all 7 cases occurred within 15 years 

of last exposure. Six of the 7 cases occurred within 10 years of last exposure. It also provides 

evidence that no cases of aplastic anemia occurred after benzene exposure was reduced to 

below 1 ppm unless there was also high-level exposure. Although it is not possible to 

determine when the last case of aplastic anemia occurred, it was prior to 1984, when follow-

up ended. 

Cancer mortality in this cohort was reported in an additional publication, but no results 

for aplastic anemia were reported (Fu, 1996). 

2) Chemical workers exposed to benzene at Dow Chemical Company 

A cohort of workers exposed to benzene in the chemical industry has been the subject of four 

reports (Bloemen, 2004; Bond, 1986; Collins, 2015; Ott, 1978). Ott 1978 reported one case 

of aplastic anemia who was exposed to benzene from 1934 to 1942 and had cumulative 

exposure of 453 ppm-months (38 ppm-years). He died of aplastic anemia in 1957, 13 years 

after his last benzene exposure. Ott stated he was exposed to many chemicals between 1942 

and 1955 (when he retired) and it is unclear whether these chemicals included benzene. If his 

exposures in 1942-1955 included benzene, his cumulative exposure was greater than 38 ppm-

years and his time from last exposure to death was 2 years. No measure of association or 

confidence interval was calculated and it is unclear whether this one death from aplastic 

anemia represented a statistically significant excess.  

Bond 1986 updated the mortality experience of the chemical industry cohort through 

1982 and there were no additional cases of aplastic anemia in the cohort. Thus, the last case 

of aplastic anemia reported in this paper occurred in 1957. Bond provided a measure of 

association for diseases of the blood and blood forming organs (ICD8 codes 280-289) (SMR 

= 4.44, 95% CI 0.88-12.52), but not for aplastic anemia specifically. Thus, it unclear whether 

there was any significant excess of aplastic anemia in this cohort. 

Bloemen 2004 updated the mortality experience of the cohort through 1996, when 

46% of the cohort was deceased. There was a non-significant excess of diseases of the blood 

and blood forming organs (ICD9 codes 280-289) (SMR = 2.17, 95% CI 0.87-4.48). The risk 

of diseases of the blood and blood forming organs increased with increasing duration of 

work, but not clearly with increasing cumulative exposure or intensity of exposure to 

benzene. There was one case of aplastic anemia diagnosed since the update by Bond in 1986, 

but no measure of association or confidence interval was provided. The date of diagnosis of 

this case was not provided, but it occurred prior to 1996 when follow-up ended. 

Collins updated the mortality experience of the cohort in 2015 (Collins, 2015) but did 

not report on aplastic anemia. Thus, taking all four reports on this cohort together, the last 

reported case of aplastic anemia occurred prior to 1996.  

3) Other studies of chemical workers exposed to benzene 

Decoufle conducted a historical cohort mortality study of 259 male employees of a 

Conoco chemical plant (Decoufle, 1983). Subjects were employed between 1947 and 
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1960 and were followed through 1977. In addition to using benzene in the synthesis of 

alkyl benzene compounds, workers reported using benzene to clean their hands, 

clothing, and tools and benzene was siphoned off for home use. Mortality due to 

lymphohematopoietic cancer was elevated, based on 4 cancers compared to 1.06 expected 

cancers (SMR = 3.77, 95% CI 1.09-10.24). Three of these deaths were due to leukemia and 

one was due to multiple myeloma. One case of leukemia developed in a subject who had 

been diagnosed with multiple myeloma and was treated with radiation and chemotherapy, 

then developed sideroblastic anemia two years later, which transformed into acute 

myelomonocytic leukemia two months after that. The authors commented this was the only 

case for whom a non-neoplastic blood disease was mentioned on the death certificate. Thus, 

there were no cases of aplastic anemia. 

Wong conducted an industry wide mortality study of 7,676 chemical workers 

from nine plants with continuous or intermittent exposure to benzene. Results for non-

malignant diseases of the blood (ICD8 codes 280-289) were reported: there was one 

death observed, with 1.81 deaths expected (SMR = 0.55, 95% CI 0.01-307.0) (Wong, 

1987a; Wong, 1987b). Aplastic anemia was not reported separately.  

Ireland studied 4,172 hourly workers beginning employment between 1940 and 

1977 at the Monsanto plant in Sauget, Il (Ireland, 1997). Among those who were 

exposed to benzene, cumulative exposures ranged from 0.12 ppm-months (0.01 ppm-

year) up to 7,584 ppm-months (632 ppm-years) with a median exposure of 3 ppm-years; 

the duration of peak exposures greater than 100 ppm ranged from 1 to 2,590 days among 

workers, with a median of 22 days. There were 0 cases of diseases of the blood or blood 

forming organs (ICD8 codes 280-289) (SMR = 0.0, 95% CI 0.0-4.6). Collins updated the 

cancer experience of this cohort in 2003, and stated that no deaths from anemia (ICD-8 

codes 280-289) were found among benzene exposed workers (Collins, 2003). This study 

supports a conclusion that low-level benzene exposures are not associated with aplastic 

anemia, and peak exposures over 100 ppm for short durations are not associated with 

aplastic anemia. 

Collins also reported on hematologic parameters among 387 Monsanto workers with 

daily 8-hr time weighted average benzene exposures averaging 0.55 ppm and found no effect 

on the risk of lymphopenia, WBC counts, RBC counts, or platelet counts (Collins, 1997). 

Guenel reported a nested case-control study of leukemia in a cohort of gas and 

electric utility workers in France (Guenel, 2002). Since this was a case control study of 

leukemia, there was no information on non-malignant diseases of the blood or blood forming 

organs.  

Sorahan reported on the mortality experience of 5,541 workers exposed to benzene at 

work in England and Wales (Sorahan, 2005). Workers were from coking plants and gas 

production facilities, and chemical, rubber, paint and varnish, shoe and leather goods 

manufacturing, oil refineries, and other industries. There was no increased risk of diseases 

of the blood and blood-forming elements (ICD9 codes 280-289) (SMR = 0.97, 95% CI 0.35-

2.10). Aplastic anemia was not reported separately.  
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Swaen studied leukemia risk in a cohort of 311 caprolactam workers in the 

Netherlands (Swaen, 2005). Caprolactam is the commercial feedstock for Nylon 6, and pure 

benzene was used to extract the Caprolactam from the neutralized Caprolactam ammonium 

sulphate solution. Benzene exposures averaged 159 ppm-years per person. Although Swaen 

stated that an anemia excess was never reported in this cohort, no measure of association or 

confidence interval was reported. 

Swaen also reviewed all the cohort studies on benzene exposed workers for which 

quantitative exposure assessments were available. He identified 3 studies in which an anemia 

excess was observed: the Pliofilm cohort (Crump, 1996; Rinsky, 1981), the Chinese-NCI 

benzene cohort (Hayes, 2000), and the Dow Chemical workers (Bond, 1986). He noted that 

all three cohorts had high probability of peak benzene exposures.  

Bonneterre reported on the mortality experience of 2,742 male French chloralkali 

workers who had “high benzene” exposures (Bonneterre, 2012). Workers who were 

employed between 1979 and 2002 were followed through 2002. Cancer incidence was 

reported, but aplastic anemia was not mentioned. The authors reported they found no excess 

of hematopoietic cancers in spite of high benzene use. 

4) Chinese-NCI benzene cohort 

A series of papers reported on aplastic anemia among a cohort of 74,828 benzene exposed 

workers and 35,805 unexposed workers in China (Linet, 2015; Linet, 1996; S N Yin, 1996). 

In the first report, workers employed between 1972 and 1987 in 1,427 benzene-exposed 

departments in 672 factories in 12 cities were reported. Benzene exposures between 1949 and 

1985 and later were ascertained. Benzene exposure intensity was categorized in six ranges: 

<1, 1-5, 6-10, 11-25, 26-50, and >50 ppm. Cumulative benzene exposure was categorized in 

three ranges: <40, 40-100, and 100+ ppm-years (Hayes, 2000). Follow-up from 1972 through 

1987 was reported (S N Yin, 1996). Diseases of the blood and blood forming organs (ICD9 

codes 280-289) were significantly associated with work in benzene exposed jobs (both sexes 

combined, 10 cases among the exposed vs. 0 cases in the non-exposed, RR = ∞, 95% CI 2.5-

∞. In men, 8 cases were reported among the exposed vs. 0 cases among the non-exposed, RR 

= ∞, 95% CI 2.0-∞; in women, 2 cases were reported among the exposed vs. 0 cases among 

the non-exposed, RR = ∞, 95% CI 0.3-∞). There were 9 cases of aplastic anemia among the 

exposed workers vs. 0 among the non-exposed (RR = ∞, 95% CI 2.2-∞). No information was 

provided on the amount of benzene exposure in terms of concentration, duration, or 

cumulative exposure for the cases. 

As part of her publication reviewing the clinical features of the hematologic diseases 

among the Chinese benzene cohort, Linet reviewed the published literature on 

hematoproliferative disorders among cohort studies of workers exposed to benzene or in 

related occupations (Linet, 1996). After reviewing 11 studies of workers of chemical 

manufacturing workers, 15 studies of rubber manufacturing workers, 6 studies of printers, 

and 6 studies of painters and paint manufacturing workers, she found only 1 reported case of 

aplastic anemia in these 37 studies. The single case she found was reported by Bond 1986 

among chemical manufacturing workers, which I have discussed above. Thus, as far as she 

was able to find, there was not a single additional case of aplastic anemia related to benzene 
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across a wide array of benzene exposed occupations. This provides evidence that aplastic 

anemia has not been reported in settings where benzene exposures are low. 

Hayes reported 412 documented cases of “benzene poisoning” among the benzene 

exposed workers (Hayes, 2000), but did not define how this was diagnosed.  He stated the 

risks for benzene poisoning increased with increasing intensity of exposure at 1 ½ years prior 

to diagnosis: RR = 1.0 for exposure <5 ppm; RR = 2.2 (95% CI 1.7-2.9) for 5-19 ppm; RR = 

4.7 (95% CI 3.4-6.5) for 20-39 ppm; and RR = 7.2 (95% CI 5.3-9.8) for >40 ppm. He also 

stated that the relative risks of benzene poisoning increased with increasing cumulative 

exposure (RR = 1.0 for exposure <40 ppm-years; RR = 1.7 (95% CI 1.3-2.3) for 40-99 ppm-

years; RR = 2.0 for 100-399 ppm-years; and RR = 2.4 (95% CI 1.8-3.2) for 400+ ppm-years. 

In the most recent update of the Chinese study, an additional 12 years of follow-up 

(1988-1999) were reported, so that total follow-up comprised 28 years (1972-1999) (Linet, 

2015). Ten deaths due to aplastic anemia (ICD9 code 284) were reported in the benzene 

exposed cohort versus 0 cases in the non-exposed cohort (OR = ∞, 95% CI 2.5-∞). No 

information was provided on the amount of benzene exposure in terms of concentration, 

duration, or cumulative exposure for the cases. No information was provided on the temporal 

relationship between benzene exposure and diagnosis of aplastic anemia (either time from 

first exposure or time from last exposure to diagnosis). However, since the results for the 

benzene cohort followed through 1987 included 9 cases of aplastic anemia and the results 

through 1999 included 10 cases of AA, there was only 1 case of aplastic anemia diagnosed in 

1988-1999. It is unexplained why there were no cases of aplastic anemia in the non-exposed 

cohort. There were 782,911 person-years of follow-up among the non-exposed subjects in 

1972-1999 (Linet 2015, Table 2). The background incidence of aplastic anemia has been 

estimated at 2.2 cases per 100,000 person years in Europe (IAAAS, 1986) (and is believed to 

be 2-3 times higher in Asian populations) (Issaragrisil, 1996), suggesting that at least 15 

cases of aplastic anemia would have occurred in the non-exposed population. 

Although I am aware of 16 additional papers published on the hematologic disease 

outcomes in the Chinese-NCI cohort, I can find no mention of aplastic anemia other than the 

10 cases reported in the three papers discussed above (Dosemeci, 1994; Hayes, 1996a; 

Hayes, 2001; Hayes, 1997; Hayes, 1996b; Hayes, 2000; Li, 2006; Li, 1994; Travis, 

1994; Wu, 1988; S Yin, 1996; Yin, 1989; S Yin, 1987a; S Yin, 1987b; Yin, 1994; S N 

Yin, 1987).  

5) Pliofilm cohort 

A cohort study of workers who manufactured rubber hydrochloride film (Pliofilm) in three 

facilities in Ohio was reported by NIOSH investigators (Rinsky, 1987). Pliofilm production 

was carried out from 1939 to 1976 in one facility, from 1936 to 1949 in the second, and from 

1949 until 1965 in the third. Benzene exposures were well documented. In the initial report, 

the cohort was followed from 1950 through 1981 (Rinsky, 1987). A reanalysis of the Pliofilm 

cohort incorporated 6 additional years of follow-up (1981-1987) reported 4 deaths due to 

nonmalignant diseases of the blood and blood forming organs vs. 1.21 expected (SMR = 

3.31, 95% CI 0.90-8.47) (Paxton, 1996). Deaths due to aplastic anemia were not reported. 

Airborne benzene concentrations were documented at several hundred ppm at times, but 

were mostly within the then-current standards of 10 ppm as an 8-hr time weighted average, 
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25 ppm ceiling, and 50 ppm maximum acceptable excursion for less than 10 minutes in any 

8-hour shift (Rinsky, 1981).  

A separate investigation of low red cell or white cell blood counts was conducted by 

NIOSH investigators (Ward, 1996). This study did not report on aplastic anemia.  

Although the Pliofilm cohort has been the subject of 25 additional publications, I can 

find no mention of aplastic anemia in any of the remaining papers (Brett, 1989; Crump, 

1996; Crump, 1994; Crump, 1984; Finkelstein, 2000; Infante, 2013a; Infante, 2013b; 

Infante, 1977a; Infante, 1977b; Lamm, 1989; Paustenbach, 1992; Paxton, 1994a; Paxton, 

1994b; Rhomberg, 2016; Richardson, 2008; Rinsky, 1989; Rinsky, 2002; Rinsky, 1981; 

Schnatter, 1996c; Silver, 2002; Silver, 2004; Utterback, 1995; White, 1982; Williams, 

2003; Wong, 1995). 

6) Petroleum Industry Workers in Australia, Canada, and the United Kingdom 

Cohort studies of petroleum industry workers in Australia, Canada, and the United 

Kingdom have been conducted for over 35 years, and have resulted in dozens of 

publications (Australian Institute of Petroleum, 2013; Australian Institute of Petroleum, 

2000; Australian Institute of Petroleum, 2005; Australian Institute of Petroleum, 2007; 

Glass, 2006; Glass, 2005; Glass, 2003; Glass, 2017; Glass, 2014; Glass, 2004; Gray, 

2001; Gun, 2006; Gun, 2004; Rushton, 1981; Rushton, 1997; Rushton, 2014; Schnatter, 

1996a; Schnatter, 1996b; Schnatter, 2012). These individual studies and the pooled study 

from Australia, Canada, and the UK combined are regarded as among the most 

informative scientific evidence on the human health effects of exposure to petroleum 

hydrocarbons and benzene. In spite of the large volume and high quality of this research, 

none of these papers has ever reported that there was any excess of aplastic anemia 

among petroleum industry workers, or among those exposed to benzene at cumulative 

exposures that have ranged as high as 155 ppm-yrs. 

7) Cohort of Texas refinery workers 

A retrospective cohort mortality study was performed of refinery workers employed in 

benzene processes or operations (Tsai, 1983). The workers were employed from 1952 to 

1978 and worked directly on the benzene, ethylene, aromatic distillate hydrogenation or 

cumene units. The cohort included maintenance workers assigned on a regular basis to the 

benzene-related units, utility men, and laborers. The cohort included 454 employees. An 

internal comparison group was created which consisted of a 10% sample of employees from 

the same plant who worked during the same period, but in operations not related to benzene. 

Benzene concentrations were reported in six ranges: < 0.1 ppm, 0.1-0.99 ppm, 1.0-4.99 ppm, 

5.0-9.99 ppm, 10.0-24.99 ppm, and ≥ 25.0 ppm. Tsai did not report any excess of aplastic 

anemia. Tsai discussed the medical surveillance program of benzene workers and noted that, 

among 1,400 tests of hematology, the results were generally within normal limits, and there 

was no tendency of pancytopenia (aplastic anemia). 

8) Norwegian offshore oil workers 

There have been a series of studies of cancer risks among Norwegian offshore oil 

workers over the past decade (Bratveit, 2012; Bratveit, 2010; Bratveit, 2007; Bratveit, 

2011; Friesen, 2017; Kirkeleit, 2008a; Kirkeleit, 2008b; Steinsvag, 2008; Steinsvag, 
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2007a; Steinsvag, 2007b; Stenehjem, 2015a; Stenehjem, 2015b; Stenehjem, 2014) . 

Although these studies have included a retrospective exposure assessment for benzene 

and have reported on a variety of hematologic cancer risks, none of these papers has 

ever reported that there was any excess of aplastic anemia among offshore oil industry 

workers. 

9) Tranguch gasoline site in Hazleton, PA  

A gasoline spill in Hazleton, PA at the Tranguch Tire Service was the subject of a series 

of studies of community exposure to gasoline vapor and hematological effects (ATSDR, 

2004; A Patel, 2004; A S Patel, 2004; Pennsylvania Department of Health, 2001; 

Pennsylvania Department of Health, 2003; Talbott, 2004; U.S. EPA, 2001; U.S. EPA, 

2004). In 2001, investigators recommended continued surveillance for leukemia, anemia, 

and myelodysplastic syndrome within the affected population until 2010 (A S Patel, 

2004). As of 2011, 400 individuals had undergone complete blood tests (CBCs). No 

cases of leukemia were identified (Talbott, 2011). No results indicating any cases of 

aplastic anemia were reported. 

10) Mechanics – cohort studies 

I have reviewed 12 cohort studies of mechanics (Andersen, 1999; Blair, 1985; Guralnick, 

1963; Gustavsson, 1990; Hansen, 1989; Hrubec, 1992; Hunting, 1995; Merlo, 2010; Pukkala, 

2009; Rushton, 1983; Schwartz, 1987; Williams, 1977). While some of these studies reported 

only cancer risks among mechanics, others reported a wide range of disease risks, but did not 

note any excess of aplastic anemia or other diseases of the blood or blood forming organs 

(Guralnick, 1963; Gustavsson, 1990; Hansen, 1989; Hunting, 1995; Merlo, 2010; Rushton, 

1983). Schwartz reported a non-significant excess of diseases of the blood and blood forming 

organs among automobile mechanics (ICD8 codes 280-289) (PMR = 1.82, 95% CI 0.47-

7.13), but did not mention aplastic anemia. He also reported no excess of diseases of the 

blood and blood forming organs among workers in gasoline service stations (PMR = 0.0, 

95% CI 0.0-10.0), but did not mention aplastic anemia. None of these studies reported any 

increased risk of aplastic anemia in mechanics. The epidemiologic community has had a 

longstanding interest in the health risks of mechanics and has repeatedly looked for evidence 

of increased risk of cancers, liver disease, respiratory diseases, cardiovascular diseases, and 

hematologic diseases, among others. It is reasonable to think that had these scientists found 

statistically significant excesses of aplastic anemia in these cohorts they would have reported 

them.  

11) Painters and paint manufacturing workers – cohort studies 

I have reviewed 18 cohort studies of painters and paint manufacturing workers (Brown, 

2002; Chen, 1999; Chiazze, 1980; Englund, 1980; Guberan, 1989; Hayes, 1997; Hutchings, 

2012; Linet, 2015; Lundberg, 1986; Lundberg, 1998; Matanoski, 1986; Mikkelsen, 1980; 

Miller, 1986; Morgan, 1985; Morgan, 1981; Rushton, 1983; Steenland, 1999; Terstegge, 

1995).
1
 Morgan reported on a cohort of production workers in the paint and coatings 

manufacturing  industry (Morgan, 1981), and reported 5 deaths due to diseases of the blood 

                                                 
1
 Hayes and Linet studied benzene exposed workers in China, including workers in the painting industry, and their 

study was discussed above under Chinese-NCI benzene cohort. No results for workers in the paint industry and 

aplastic anemia were described separately.) 
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and blood forming organs (SMR = 0.74, 95% CI 0.2-1.7). None of these studies reported any 

increased risk of aplastic anemia in painters or paint manufacturing workers. The 

epidemiologic community has had a longstanding interest in the health risks of painters and 

has repeatedly looked for evidence of increased risk of cancers, respiratory diseases, solvent-

related morbidity and mortality, liver disease, neurologic disease, and hematologic disease, 

among others. It is reasonable to think that had these scientists found statistically significant 

excesses of aplastic anemia in these cohorts they would have reported them. 

12) Case-control studies of aplastic anemia 

a. France (Girard, 1970) 
Girard and Revol reported a case control study of aplastic anemia (and other severe 

hematologic diseases) in Lyon, France. Hospitalized cases of aplastic anemia were 

compared to hospital patients who had non-hematological diseases (controls). Subjects 

were considered exposed if the products they used were found to contain benzene or 

toluene. Exposure was considered “high” when the material was used “for a long time, in 

high doses, and under poor conditions.” Exposures were considered “low” when the 

products contained only small concentrations of toluene (less than 5%) or benzene (less 

than 1%), when they were used for only a short period of time, and when they were used 

under “very satisfactory sanitary conditions.” Aplastic anemia was associated with 

“exposure”, which included both high and low exposures (OR = 6.3, 95% CI 2.0-19.5). 

Limitations of this study include 1) the results are for solvent mixtures that contained 

benzene and/or toluene and other unknown materials, 2) no results for benzene were 

presented, 3) no results for “high” versus “low” exposure were presented, and 4) no 

information on the benzene exposure in terms of intensity, duration, cumulative exposure, 

or time since first or last exposure was presented. Thus, the results cannot be interpreted 

with respect to the risks from benzene alone, or with respect to any aspect of benzene 

exposure (intensity, duration, cumulative exposure, or the temporal relationship between 

exposure and aplastic anemia). Although it is not possible to determine when the last case 

of aplastic anemia occurred, it was prior to 1969, when case recruitment ended. 

b. United States (Wang, 1981) 
Wang et al. conducted a case-control study of aplastic anemia among North Carolina 

residents in order to explore the association between aplastic anemia and pesticide 

exposure. Deaths from 1968 to 1977 were identified from computerized listings provided 

by the state. Cases included 60 males who had died of aplastic anemia between age 15 

and age 65. The two men whose names appeared after each case on the death list were 

selected as matched controls so long as they died in the same year as the case of a cause 

other than aplastic anemia and were the same age at death and race. Death certificates 

were obtained and examined for all 60 cases and 120 controls. Three of the cases (5%) 

and three of the controls (2.5%) had auto mechanic or service station employee reported 

as their occupations on their death certificates. No odds ratio or confidence interval was 

reported for work as an auto mechanic or service station employee, but he authors stated 

the result was not statistically significant. 

 

 The relative risk of aplastic anemia for occupations involving pesticide exposure 

was decreased (RR = 0.67, 95% CI 0.26-1.7). The authors examined the possibility of the 
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results being biased by inclusion of occupations with potential exposure to bone marrow 

suppressing agents in the reference group. After excluding service station employees and 

auto mechanics, as well as furniture workers, from the control group the relative risk of 

aplastic anemia for occupations involving pesticide exposure increased, but was still 

decreased overall (RR = 0.80, 95% CI 0.33-1.9). 

  

c. United States (Spirtas, 1985) 
A collaborative study of the NCHS, NIOSH, and the NCI compared the industries and 

occupations listed on the death certificates of 464 white men who died of aplastic anemia 

in the United States in 1975 with those of 1459 white men who died of other causes. Risk 

of aplastic anemia was significantly increased among men who worked in the printing 

and publishing industry (OR = 6.2, 95% CI 1.6-25.4), not significantly increased among 

men who worked in the chemical industry (OR = 1.9, 95% CI 0.2-13.4), and decreased 

among men who worked in the rubber and plastics industry (OR = 0.9, 95% CI 0.04-9.6).  

 

Exposures to benzene, naphtha, toluene, and other solvents were assessed by a job 

exposure matrix. Risk of aplastic anemia was not increased among men with ever 

exposure to benzene (OR = 1.0, 95% CI 0.8-1.4), petroleum products (OR = 1.0, 95% CI 

0.8-1.3), or naphtha (OR = 0.9, 95% CI 0.5-1.7), and was not significantly increased for 

men ever exposed to toluene (OR = 1.1, 95% CI 0.6-2.0). Exposure to petroleum 

products was further analyzed by degree of exposure in all subjects and in autopsied 

subjects. A statistically significant association was found for moderate exposure to 

petroleum products in all subjects (OR = 1.3, 95% CI 1.0-1.8). The association remained 

increased when limited to autopsied subjects, but was no longer significant (OR = 2.3, 

95% CI 0.9-5.6). The risk in the low and high petroleum product exposure groups in all 

subjects and autopsied subjects were all decreased (summarized below). Overall, this 

study provides no support for a conclusion that exposure to benzene, naphtha, toluene, or 

petroleum products is associated with aplastic anemia.  

 

Exposure to 

Petroleum 

Products 

All Subjects Autopsied Subjects 

Cases Controls OR (95% CI) Cases Controls OR (95% CI) 

Never 217 716 1.0 33 109 1.0 

Low 28 140 0.7 (0.4-1.1) 6 25 0.9 (0.3-2.9) 

Moderate 125 270 1.3 (1.0-1.8) 14 21 2.3 (0.9-5.6) 

High 94 332 0.9 (0.7-1.2) 12 46 0.9 (0.4-2.0) 

 

d. Israel and Europe (IAAAS, 1986) 
The International Agranulocytosis and Aplastic Anemia Study (IAAAS) published their 

first report, focused on the association between the conditions and use of analgesics, in 

1986. The study was done to obtain incidence estimates and to estimate the magnitude of 

risk in relation to various agents. At the time of the report, the population-based case-

control study included cases of agranulocytosis and aplastic anemia diagnosed between 

1980 and 1984 in Israel, Spain (Barcelona), West Germany (Ulm), West Berlin, Italy 

(Milan), Hungary (Budapest), Bulgaria (Sofia), and Sweden (Stockholm/Uppsala). A 

standard questionnaire was administered to all cases or controls. Proxies were used for 
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young children. Detailed information was obtained about drug use, and limited 

information was collected on exposure to radiation, petrochemicals, laboratory chemicals, 

insecticides, and benzene. 

 

Potential cases were confirmed by a committee of hematologists. The cases had to 

meet at least two of the following criteria: WBC ≤ 3.5 K/mL, platelets ≤ 50 K/mL, or 

hemoglobin ≤ 10 g/dL with a reticulocyte count ≤ 30 K/mL. If a bone marrow biopsy 

specimen was available it had to be compatible with aplastic anemia. If a biopsy was not 

available, there had to be at least two typical marrow aspirates and a typical clinical 

presentation and progression. Patients with a neoplastic or granulomatous disease 

involving the bone marrow, systemic lupus erythematosus, hypersplenism, or “other 

conditions masquerading as aplastic anemia” were excluded, as were patients who were 

undergoing cancer chemotherapy, radiation therapy, or immunosuppressive therapy. 

 

 The overall annual incidence for aplastic anemia was reported as 2.2 cases per 

million people with the highest incidence in Milan (3.1) and the lowest in Budapest (0.6). 

The multiple logistic models reported did not mention benzene, petrochemicals, 

laboratory chemicals. It is not possible to draw any conclusions whether there was any 

association of these exposures with aplastic anemia.  

 

e. United States (Linet, 1989) 
Linet et al. conducted a case-control study of aplastic anemia in Baltimore, Maryland. 

The study included 59 cases who were newly diagnosed between 1975 and 1982 at 25 

Baltimore area hospitals, and 59 controls matched on age, sex, and race. The diagnostic 

criteria for cases included a minimum of two examinations, at least one month apart, with 

hematocrit ≤ 30% or hemoglobin ≤ 11 g/dL, total granulocyte count ≤ 1.8 K/mL, total 

platelet count ≤ 100 K/mL, and reticulocyte count < 2% corrected. Cases also had to have 

a hypoplastic bone marrow aspirate or biopsy that was free of tumor or other infiltrative 

disease. Cases with secondary marrow aplasia, congenital forms of aplastic anemia, or 

preleukemia were excluded. 

 

 Standardized questionnaires were administered directly and in person when 

possible. Forty-six percent of case interviews and 31% of control interviews were done 

with surrogates, most often because the subjects were minors or were deceased. Sixty-six 

percent of case interviews were in person (34% by telephone) and 86% of control 

interviews were done by telephone.   

 

 Forty-one percent of the cases and 42% of the controls were under 20 years old, 

which meant the ability to identify associations with occupations was limited to the cases 

over 20 years of age. There was a significant association between aplastic anemia and 

exposure to paint (OR = 6.1, 95% CI 1.2-29.7), but not for painters (results were not 

provided). There was a significant association between aplastic anemia and exposure to 

benzene (OR = 3.1, 95% CI 1.0-9.2) when the authors did not control for differences in 

interview methods (i.e., some cases and controls were not interviewed by the same 

method). When the data were restricted to case-control pairs that were interviewed by the 

same method (either in-person or by telephone), there was no association with benzene 
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exposure (OR = 0.7, 95% CI 0.1-3.8). This indicates that confounding by interview 

method was responsible for the positive association between benzene and AA.  There was 

no significant association between aplastic anemia and exposure to “any solvent” (OR = 

1.1, 95% CI 0.5-2.7) or petroleum products (OR = 0.8, 95% CI 0.3-2.1). Although the 

results were not reported, the authors stated cases were no more likely than controls to 

have been employed in auto maintenance and repair, construction and maintenance, as 

machine operators, or as painters. No information was provided on the temporal 

relationship between benzene exposure and diagnosis of aplastic anemia (either time 

from first exposure or time from last exposure to diagnosis). 

 

f. France (Guiguet, 1995) 
Guiguet et al. conducted a case-control study in France based on a national register of 

aplastic anemia initiated in 1984. The study included 98 cases (age 18-70), 181 

hospitalized controls, and 72 neighbor controls. Controls were matched on sex and age, 

and those with a malignant disease or hospitalized in an intensive care unit were 

excluded. A 15-year occupational history was collected and grouped into exposure 

categories by jobs done for one year or more.  

 

 The criteria for case diagnosis was at least two depressed blood cell lineages 

(hemoglobin < 10 g/dL with reticulocytes < 50 K/mL, polymorphonuclears < 1.5 K/mL, 

or platelets < 100 K/mL) and a bone marrow biopsy specimen with decreased cellularity 

compatible with aplastic anemia and no significant fibrosis or neoplastic infiltration. 

Individuals who came from abroad for treatment and those with constitutional disease 

were excluded.   

 

 Employment as an auto mechanic or service station worker was not associated 

with increased risk of aplastic anemia when cases were compared to hospitalized controls 

(OR = 0.4, 95% CI 0.06-3.4) or neighbor controls (OR = 1.0, 95% CI 0.06-16.0). The risk 

of aplastic anemia was also decreased among painters (hospitalized controls: OR = 0.5, 

95% CI 0.06-4.5). There were no discordant matched pairs for employment as a painter 

when cases were compared with neighbor controls, indicating there was no association 

between aplastic anemia and employment as a painter. Among the agents evaluated, a 

statistically positive association between exposure to glues and paints and aplastic anemia 

was observed. No statistically significant associations were observed for exposure to 

hydrocarbon solvents, fuel, and oils/grease. Results for selected agents by control group 

and level of exposure are summarized below from Table 3 of Guiguet 1995.  

 

  Cases versus hospitalized  Cases versus neighbors 

Agent Exposure
*
 N+/N-

#
 OR (95% CI) N+/N- OR (95% CI) 

Hydrocarbon 

solvents 

+ 26/29 1.0 (0.6-1.7) 8/16 0.5 (0.2-1.2) 

++ 19/18 1.2 (0.6-2.3) 6/13 0.5 (0.2-1.2) 

Glues + 28/16 2.7 (1.5-5.1) 13/5 2.6 (0.9-7.3) 

++ 16/9 2.7 (1.2-6.1) 8/2 4.0 (0.8-18.8) 

Paints + 24/14 2.3 (1.1-4.5) 8/7 1.1 (0.3-3.7) 

++ 13/9 1.9 (0.8-4.5) 6/2 3.0 (0.6-14.9) 

Fuel + 3/8 0.6 (0.2-2.4) 2/5 0.4 (0.1-2.1) 
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  Cases versus hospitalized  Cases versus neighbors 

Agent Exposure
*
 N+/N-

#
 OR (95% CI) N+/N- OR (95% CI) 

++ 2/2 1.7 (0.2-12.7) 2/2 1.0 (0.1-7.1) 

Oils and 

grease 

+ 25/23 1.3 (0.7-2.3) 7/14 0.5 (0.2-1.2) 

++ 14/16 1.0 (0.5-2.1) 3/4 0.7 (0.2-3.3) 
* 

exposure was defined as (+) any exposure during the investigated period, or (++) a large level of exposure
 

#
 the number of discordant matched pairs in which either the aplastic anemia patient was exposed and at 

least one control was not, or the aplastic anemia patient was unexposed and at least one control was 
  

g. Thailand (Issaragrisil, 1996) 
A population-based case-control study of aplastic anemia was conducted in three regions 

in Thailand starting in Bangkok in January 1989, and expanding to the rural Khonkaen 

area in the northeast and the rural Songkla area in the south in November 1991. Cases 

were reviewed by two independent hematologists and four hospital controls of the same 

sex and similar age were chosen for each case. Interviews were conducted of the 284 

cases and 1174 controls to collect relevant medical and exposure histories, including any 

history of exposure to chemicals. Relative risks were estimated by multiple logistic 

regression. 

 

 Through December 1994, the annual overall incidence of aplastic anemia was 3.9 

cases per million in Bangkok, 5.0 per million in the Khonkaen area, and 3.0 per million in 

the Songkla area. Two peaks of incidence were seen in Bangkok, one at 15-24 years of 

age and one at 60 years and over. The incidence consistently increased with increasing 

age in the Khonkaen and Songkla areas. A significant positive association with 

occupational exposure to solvents was found for the three regions combined (RR = 3.6, 

95% CI 2.1-6.3) and Bangkok specifically (RR = 4.6, 95% CI 2.5-8.7). There was no 

evidence of an association between occupational exposure to solvents and aplastic 

anemia in the Khonkaen and Songkla areas. Significant positive associations with aplastic 

anemia were also seen for glues (RR = 5.5, 95% CI 1.4-21), thinners (RR = 4.0, 95% CI 

1.6-10), and “other solvents” (RR = 6.7, 95% CI 2.8-16).   

 

h. Brazil (Maluf, 2002) 
A case-control study was conducted between 1997 and 1998 at a national referral center 

for the treatment of acquired aplastic anemia patients in Brazil. The center was in the 

state of Parana in southern Brazil and received cases from all regions of the country. The 

criteria for case diagnosis were the presence of at least two of the following: granulocytes 

< 1.0 K/uL, platelets < 20 K/uL, or reticulocytes < 1% in the presence of anemia. Cases 

also had to have a hypocellular bone marrow (< 30%) without gross marrow fibrosis or 

infiltration by leukemic, lymphomatous, or cancer cells. One hospital control matched on 

sex, age, and region of origin was chosen for each case. Potential cases and controls with 

a history of chemotherapy, immunotherapy, or radiation therapy were excluded. All 

subjects were interviewed using a standardized questionnaire. Proxies were used for 

subjects under age 12. The questionnaire included questions about solvent exposure in 

the 12 months prior to diagnosis of the disease. 
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 The annual incidence in the state of Parana was 2.4 cases per million. The age-

specific incidence was bimodal with the highest peak between 15 and 24 years old and a 

smaller peak at 60 years or older. There were 117 cases and 104 included in the case-

control analyses. Two groups were created to represent solvent exposure. Group 1 was 

defined as benzene and/or kerosene and/or gasoline. Group 2 was defined as unspecified 

thinner and/or acetone. The results for each group by days of exposure and method of 

analysis are summarized below from Table V of Maluf 2002. Two cases and two controls 

reported exposure to benzene specifically. 

 

 Exposure 

Frequency 

Cases 

(n=117) 

Controls 

(n = 104) 

Stratified
*
 

OR (95% CI) 

Multivariate
#
 

OR (95% CI) 

Benzene/ 

kerosene/ 

gasoline 

No apply 88 92 1.0 1.0 

1-6 days 11 5 2.8 (0.9-9.0) 2.1 (0.6-8.2) 

≥ 7 days 18 7 3.2 (1.2-8.5) 2.1 (0.7-6.6) 

Unspecified 

thinner/ 

acetone 

No apply 65 84 1.0 1.0 

1-6 days 11 6 2.5 (0.8-7.7) 2.3 (0.7-8.0) 

≥ 7 days 41 14 4.0 (1.9-8.6) 3.0 (1.2-7.3) 
* 

adjusted for sex, age, and region of origin
 

#
 adjusted for sex, age, and region of origin and all the other risk factors (solvent and pesticide exposures) in 

Table V of Maluf 2002 (unconditional logistic regression analysis) 
 

i. United Kingdom (Muir, 2003) 
The UK Aplastic Anemia Study was a case-control study of aplastic anemia conducted 

between 1993 and 1997. Cases were 75 years old and younger and had to have been born, 

resident for the past 15 years, and diagnosed in Great Britain. The criteria for case 

eligibility was a hypoplastic bone marrow without significant fibrosis or neoplastic 

infiltration and cytopenia in at least two hematopoietic cell lines: hemoglobin < 10 g/dL 

with a reticulocyte count of < 50 K/uL, neutrophil count of < 1.5 K/uL, or platelets < 100 

K/uL. Two age and sex-matched population controls were selected for each case. Cases 

and controls were interviewed using a structured questionnaire with proxies used when 

the subjects were children. The distribution of social class differed between adult cases 

and controls so analyses were adjusted for manual/non-manual social class.  

 

 The risk of aplastic anemia in adults by occupational group, occupational 

exposure, hobby exposure, and do-it-yourself (DIY) exposure is summarized below for 

selected terms in Tables II-III and V-VI in Muir 2003. The risk of aplastic anemia was 

significantly increased in adults for occupational exposure to solvents/degreasing agents 

(OR = 1.66, 95% CI 1.03-2.69) and cutting/lubricating oils (OR = 2.10, 95% CI 1.23-

3.57), and hobby exposure to any substance (OR = 2.36, 95% CI 1.39-4.01). Most of the 

remaining occupational and hobby exposures of interest were increased, but not 

significantly. A notable exception was hobby exposure to solvents/degreasing agents (OR 

= 0.99, 95% CI 0.39-2.51). There was no association between any of the DIY exposures 

of interest and aplastic anemia. 
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Circumstance Exposure Cases 

(n=149) 

Controls 

(n=289) 

Matched adjusted
*
 

OR (95% CI) 

Occupational 

group 

Retail and repair of motor 

vehicles and personal and 

household goods 

23 41 1.07 (0.62-1.86) 

Occupational 

exposure 

Paints/varnish/lacquer 62 99 1.46 (0.91-2.35) 

Dyes/pigments/inks 30 50 1.22 (0.72-2.06) 

Solvents/degreasing agents 64 99 1.66 (1.03-2.69) 

Resins/adhesive glues 48 89 1.14 (0.70-1.86) 

Cutting/lubricating oils 51 65 2.10 (1.23-3.57) 

Petrol/diesel/hydrocarbons 48 82 1.19 (0.73-1.92) 

Hobby 

exposure 

Exposure to any substance 39 42 2.36 (1.39-4.01) 

Paints/varnish/lacquer 17 21 1.76 (0.89-3.48) 

Dyes/pigments/inks 7 7 2.36 (0.78-7.07) 

Solvents/degreasing agents 8 18 0.99 (0.39-2.51) 

Resins/adhesive glues 13 17 1.71 (0.75-3.90) 

Cutting/lubricating oils 7 11 1.15 (0.43-3.04) 

Petrol/diesel/hydrocarbons 7 13 1.23 (0.47-3.18) 

Do-it-yourself 

(DIY) 

Painted inside of house 93 179 0.98 (0.63-1.51) 

Painted outside 39 85 0.90 (0.55-1.45) 

Wallpapered 52 109 0.83 (0.53-1.31) 

Stripped paint 38 71 1.07 (0.67-1.71) 

Varnished/veneered/ 

lacquered 

46 95 0.92 (0.57-1.46) 

* 
categorized as manual or non-manual

 

 

Two regression analyses of occupational exposures were also performed. In the 

first, five exposures were selected as the most likely to be linked with aplastic anemia: 

paints, solvents, resins/glues, pesticides, and radiation. The terms were fitted in a 

multivariate logistic regression model. Resins/adhesives and paints/varnishes/lacquer 

were not associated with aplastic anemia so were dropped from the model. Pesticides 

(OR = 2.47, 95% CI 1.26-4.82) and radiation (OR = 2.45, 95% CI 1.09-5.53) remained in 

the model. Solvents/degreasing agents was also left in the model, but there was no 

significant association (OR = 1.47, 95% CI 0.92-2.35). The second analysis was a 

forward stepwise regression, in which cutting/lubricating oils (OR = 2.10, 95% CI 1.25-

5.54), pesticides (OR = 2.44, 95% CI 1.24-4.80), and radiation (OR = 2.64, 95% CI 1.17-

5.96) were significantly associated with AA. No other terms entered in the model. 

 

j. Thailand (Issaragrisil, 2006) 
The Thai study of aplastic anemia had two phases. Phase 1 took place between February 

1989 and December 1994 and results were reported in 1996 (see Issaragrisil 1996 above). 

Phase 2 took place between January 1995 and March 2002. Songkla was no longer 

included as a study center in phase 2, and greater detail was recorded on recent job 

history and occupational and household exposure to solvents and other chemicals. The 

two phases combined included 541 cases of aplastic anemia and 2261 controls. 
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 In the combined study phases, for benzene the OR was 3.5 (95% CI 1.2-10.0), and 

for cumulative duration of exposure of at least 4 days, the OR was 3.2 (95% CI 1.0-11.0). 

There were no associations between aplastic anemia and fuels (kerosene, gasoline, diesel, 

and fuel oil) or glues. There was a statistically significant association between solvents 

and aplastic anemia (OR = 2.0, 95% CI 1.4-2.8), with turpentine exposure being the most 

frequently mentioned. There were small numbers of cases/controls exposed (and no 

associations reported) for naphtha, paint remover, thinner, alcohol, toluene, or other 

solvents. The authors specifically commented that they did not observe a convincing 

association between any solvents other than benzene, despite designing their 

questionnaire to elicit such details. No information was provided on the temporal 

relationship between benzene exposure and diagnosis of aplastic anemia (either time 

from first exposure or time from last exposure to diagnosis).  

Solvent use in the year before 

admission 
Cases Controls Crude RR 

Multivariate
*
  

RR (95% CI) 

Benzene 7 8 3.7 3.5 (1.2-10) 

At least 4 days total exposure 5 7 3.0 3.2 (1.0-11) 

Fuels 11 49 0.9 1.0 (0.5-2.0) 

At least 4 days total exposure 9 47 0.8 0.8 (0.4-1.8) 

Glues 39 128 1.3 1.2 (0.7-1.8) 

At least 4 days total exposure 23 83 1.2 1.0 (0.6-1.7) 

Other solvents 58 140 1.8 2.0 (1.4-2.8) 

At least 4 days total exposure 40 106 1.7 1.9 (1.2-2.8) 
* 

Age, sex, region, year of interview, solvent exposure, pesticide use, and drug use were included in the 

model.
 

 

k. Brazil, Argentina, and Mexico (Maluf, 2009) 
The LATIN study was a case-control study including seven sites in six Brazilian regions, 

one site in Argentina (Buenos Aires), and one site in Mexico (Monterrey). Eligible cases 

had hypocellular bone marrow (cellularity < 30%) on biopsy without gross marrow 

fibrosis or leukemic, lymphomatous, or carcinomatous infiltration. Cases were also 

required to show at least two of the following peripheral blood count criteria: WBC < 3.5 

K/uL, platelets < 50 K/uL, or hemoglobin < 10 g/dL or hematocrit < 30%. Four 

hospitalized controls were matched by sex, age group, and hospital to each case. Cases 

and controls were excluded if they had other hemopathies affecting the bone marrow, 

systemic disease causing pancytopenia, neoplasia with bone marrow invasion, HIV 

infection, or a past history of transplantation. Interviews were conducted using a 

standardized structured data collection tool. The risk and/or exposure period was defined 

as the 12 months preceding the index date, excluding exposures reported between one 

and 30 days prior to the index date. 

 

 The annual incidence rate of aplastic anemia for all the regions combined was 

1.64 cases per million, with the highest incidence in Recife (2.57) and the lowest in 

Monterrey (0.63). There were 173 cases and 692 controls included in the case-control 

analysis. Multivariate analysis showed a significantly increased risk of aplastic anemia 
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for ≥ 30 exposures a year to benzene and benzene-based products (OR = 3.9, 95% 1.7-

9.3). Fewer exposures per year to benzene and benzene-based products were not 

associated with increased risk of aplastic anemia (≤ 6 exposures/year: OR = 0.6, 95% CI 

0.3-1.1; 7-29 exposure/year: OR = 0.6, 95% CI 0.2-1.9). 

 

l. China (Gross, 2010) 
Gross reported a case-control study of aplastic anemia in Shanghai, China (Gross, 2010). 

One hundred thirty seven consecutive cases of aplastic anemia were recruited from 

hospitals in 2003-2007; all were histologically diagnosed from bone marrow biopsies. 

Two hospital controls who did not have hematopoietic or lymphatic diseases were 

matched to each case on age, gender, and hospital. Analyses were conducted for severe 

aplastic anemia (SAA), moderate aplastic anemia (MAA), and all aplastic anemia 

combined. There was a statistically significant association between ever/never benzene 

exposure and SAA (OR = 3.12, 95% CI 1.12-8.65), but not for SAA (OR = 1.12, 95% CI 

0.42-3.52) or all aplastic anemia (OR = 2.00, 95% CI 0.97-4.13). There was no 

association whatsoever between the cumulative benzene score and risk of SAA (OR 

=1.00, 95% CI 0.99-1.00), MAA (OR = 1.00, 95% CI 0.99-1.01), or all aplastic anemia 

(OR = 1.0, 95% CI 0.98-1.01). For both MAA and SAA the highest benzene score was a 

better predictor of risk than the measure of cumulative exposure (score-months), 

indicating that long exposure durations were not related to aplastic anemia risk. This 

paper supports the following conclusions: 1) benzene intensity appears to be associated 

with increased risk of SAA but not MAA, and 2) cumulative benzene exposure has no 

clear relationship to either SAA or MAA. For SAA, High exposure (benzene 

concentration >100 mg/m
3
, or 32 ppm) was non-significantly associated with SAA (OR = 

6.0, 95% CI 0.62-58). No information was provided on the temporal relationship between 

benzene exposure and diagnosis of aplastic anemia (either time from first exposure or 

time from last exposure to diagnosis). 

m. India (Malhotra, 2016) 
A case-control study of aplastic anemia was conducted at a tertiary hospital in Northwest 

India between July 2006 and December 2007. Cases were greater than 12 years old and 

had a diagnosis of aplastic anemia based on bone marrow hypocellularity and decreased 

peripheral blood counts in at least two cell lines: absolute neutrophil count < 0.5 K/uL, 

platelet count < 20 K/uL, or hemoglobin < 10 g/dL. Patients with immune 

thrombocytopenic purpura (ITP) and patients with other blood disorders were included as 

controls. There were 102 confirmed cases of aplastic anemia, 100 ITP controls, and 101 

controls with other blood disorders. The other blood disorders control group included 

patients with diagnoses of CML, ALL, AML, NHL, Hodgkin lymphoma, and MDS. All 

participants in the study were interviewed using a structured questionnaire. Data on 

exposure to the following factors was obtained: tobacco use, alcohol, pesticides, drugs, 

and radiation exposure. No results were reported for exposure to benzene or benzene-

containing solvents. 

 

n. Pakistan (Taj, 2016) 
A case-control study of aplastic anemia was conducted in Karachi, Pakistan between 

January and December 2014. Cases were 12 years and older with a confirmed diagnosis 
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of aplastic anemia. Cases were eligible if they had hypocellular bone marrow on biopsy 

without fibrosis or leukemic, lymphomatous, or carcinomatous infiltration. In order to be 

eligible, cases also had to meet at least two of the following peripheral blood count 

criteria: WBC < 3.5 K/uL, platelets < 50 K/uL, or hemoglobin < 10 g/dL or hematocrit < 

30%. One control was matched to each case by age and sex. There were 214 confirmed 

cases of aplastic anemia and 214 matched controls. A structured questionnaire was used 

to collect information on sociodemographic characteristics, eating habits and drinking 

water source, and environmental exposures related to pesticides and arsenic. It did not 

appear that information pertaining to exposures other than to pesticides and arsenic was 

collected. No results were reported for exposure to benzene or benzene-containing 

solvents.  

 

My Opinions 

1. This is a case about the causal relationship between exposure to petroleum solvents and the 

risk of aplastic anemia. Even though Mr. Simmons never handled benzene, the plaintiff’s 

claim is that Mr. Simmons’ aplastic anemia was caused by benzene in these solvents. Insofar 

as the plaintiffs have raised this claim, I have also addressed the relationship between 

benzene exposures and risks of aplastic anemia.  

2. I have used the method discussed by Austin Bradford Hill to assess whether there is a 

causal association between benzene exposure and risk of aplastic anemia. (Each of the 

Hill considerations is noted in parentheses after each statement.) There is a strong 

association between high level benzene exposure and risk of aplastic anemia (strength of 

association). The association is seen reasonably consistently (consistency). There is 

evidence of dose-response in a number of studies (biological gradient). The temporal 

relationship between exposure and risk has been characterized in a number of studies 

(temporality) and shows that aplastic anemia develops quickly after benzene exposure.  

Benzene induced aplastic anemia is coherent with our understanding of the mechanisms 

of bone marrow toxicity from benzene (coherence and biological plausibility). Benzene 

seems to be associated only with a narrow range of non-malignant hematologic disorders 

(specificity). It is my impression that cases of aplastic anemia in benzene exposed 

occupations have decreased since the control of benzene exposures over the past 60 

years, although this cannot be quantified (experimental evidence). I am not aware of any 

analogy to a chemical related to benzene that should be made (analogy). In summary, it 

is my opinion that benzene can cause aplastic anemia under some circumstances, which 

are discussed in more detail below. 

3. The studies that have characterized benzene exposure with actual exposure 

measurements or quantitative estimates support a conclusion that high level exposure to 

benzene is associated with increased risk of aplastic anemia. The high level exposures 

that have been associated with increased risk of these diseases have been characterized 

in four studies: 

a. 5-19 ppm and above, or 40-99 ppm-years and above (Chinese-NCI benzene cohort)  

b. Far-field benzene exposures between 12 and 42 ppm or near-field benzene 

concentrations between 24 to 84 ppm (Florence shoe workers) 
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c. Several hundred ppm at times, mostly within 10 ppm as an 8-hr time weighted 

average, 25 ppm ceiling, and 50 ppm maximum acceptable excursion (Pliofilm 

cohort). 

d. Benzene concentration >32 ppm (Case control study of aplastic anemia in Shanghai, 

China) 

It should be pointed out that these exposure levels are not the exposures of the workers who 

developed aplastic anemia: they are characterizations of the work settings and exposure 

ranges in which there was increased risk of aplastic anemia. It is likely that individual cases 

had higher exposure levels than these, but this cannot be said with certainty in the absence of 

individual-level exposure information. In summary, these four studies support a conclusion 

that increased risks of aplastic anemia are associated with average benzene concentrations in 

the range of 5-42 ppm and above, near-field exposures of 24-48 ppm, cumulative exposures 

of at least 40-100 ppm, and short term excursions in the range of several hundred ppm. 

4. There are numerous studies that have documented low levels of benzene exposure in 

which there were no cases of aplastic anemia reported, and no evidence of any increased 

risk of aplastic anemia. These studies provide substantial support for a conclusion that 

low level benzene exposure is not associated with increased risk of aplastic anemia. 

5. The studies that have not provided any quantitative estimates of benzene exposure 

cannot provide any reliable information on the amount of exposure (intensity, duration, 

or cumulative exposure) that is associated with increased risk of aplastic anemia. All that 

they can tell us is that there is an association with some amount of benzene exposure, 

but not how much, at what concentration in air, or for how long. 

6. The studies that have characterized the temporal relationship between benzene exposure and 

aplastic anemia support a conclusion that aplastic anemia occurs within 15 years of last 

exposure, with most cases occurring during or quickly after the cessation of exposure. Very 

few cases occur more than 10 years after the end of exposure.  

7. The studies that have not characterized the temporal relationship between benzene exposure 

and aplastic anemia provide no reliable information on the characteristics of benzene 

exposures that are/are not associated with increased risk of aplastic anemia. These studies 

cannot tell us whether recent exposure, distant past benzene exposure, or both are associated 

with increased risk of aplastic anemia. All they can tell us is that sometimes benzene 

exposure is associated with aplastic anemia, but not under what circumstances. 

8. Although there are numerous studies of populations exposed to penetrating solvents, 

solvents, toluene, xylene, mineral spirits, naphtha, oil, gasoline, hydraulic fluid, adhesives, 

paints, paint thinners, and carburetor and brake cleaners, these studies show no consistent 

associations. Many of the reported associations are weak, null, or inverse. There is no pattern 

of dose-response. I am not aware of evidence that these various solvent mixtures are bone 

marrow toxins at exposure levels plausibly encountered in occupational settings. No temporal 

relationship between exposure to these solvents and risk of aplastic anemia has been defined 

for any of them. In summary, it is my opinion that the scientific evidence does not support a 
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conclusion that exposure to motor fuels, gasoline, petroleum solvents, paints, toluene, or 

solvent mixtures (other than those containing benzene adequate to result in high level 

exposure) is causally associated with aplastic anemia in humans. 

9. Although there are numerous cohort studies of painters and paint manufacturing workers, 

there is no evidence that they are at increased risk of aplastic anemia. Case-control studies 

provide no consistent evidence of an association between aplastic anemia and either paint or 

work as a painter. There is no pattern of dose-response. No temporal relationship between 

working as a painter or exposure to paint and risk of aplastic anemia has been defined. I am 

not aware of evidence that paints are bone marrow toxins at exposure levels plausibly 

encountered in occupational settings. In summary, it is my opinion that the scientific 

evidence does not support a conclusion that working as a painter or exposure to paint is 

causally associated with aplastic anemia. 

10. Although there are numerous cohort studies of mechanics, they provide no evidence that 

working as a mechanic is associated with increased risk of aplastic anemia under any 

circumstances. Case-control studies provide no consistent evidence of association between 

aplastic anemia and work as a mechanic. Many of the reported associations are weak, null, or 

inverse. There is no pattern of dose-response. No temporal relationship between working as a 

mechanic and risk of aplastic anemia has been defined. In summary, it is my opinion that the 

scientific evidence does not support a conclusion that working as a mechanic is causally 

associated with aplastic anemia. 

11. Case reports and case series do not provide information that allows causal conclusions to be 

based on them. No measure of association can be calculated from a case report or a case 

series. The role of chance (evaluated by either a confidence interval or a p-value) cannot be 

evaluated in a case report or a case series. For these reasons, among others, case reports and 

case series do not provide any reliable evidence of an association between benzene exposure 

and aplastic anemia. 

12. Dr. Infante has relied extensively on case reports as the basis for his causal opinions. To the 

extent that Dr. Infante’s opinions are based on case reports and case series, his causal 

opinions are not reliable. His opinions that are not based on analytical epidemiological 

studies that show associations between benzene (or other chemical agents at issue in this 

litigation) and aplastic anemia are not reliable. Dr. Infante’s reliance on case reports and case 

series as a basis for causal conclusions is a method that is not published, is not accepted by 

the scientific community, and is not used by other scientists. It is unreliable.   

13. Dr. Infante cites to numerous diseases that are not at issue in this litigation, including MDS, 

AML, acute leukemia, myelofibrosis, thrombocytopenia, myeloid metaplasia, and anemia. 

Mr. Simmons did not have these conditions and they are not relevant to the issues in this 

case. The scientific literature on these conditions is not relevant to whether the products at 

issue cause aplastic anemia. 

14. Dr. Infante misrepresents the scientific literature in some instances. For example, when he 

discusses the Paxton paper (Paxton, 1996) at page 27 of his report, he claims Paxton reported 
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four deaths from aplastic anemia. This is not true. Paxton reported four deaths from diseases 

of the blood and blood-forming elements, not aplastic anemia. 

15. It is my understanding that John Spencer, CIH has estimated Mr. Simmons’ cumulative 

benzene exposure at less than 3 ppm-years. There is no scientific literature that shows 

increased risk of aplastic anemia associated with benzene exposures of less than 3 ppm-years. 

16. It is my opinion that Mr. Simmons was not exposed to benzene under circumstances that 

have ever been shown to cause aplastic anemia. There is no reason to believe his alleged 

benzene exposure caused, contributed to, or is in any way related to his aplastic anemia. 

17. It is my opinion that Mr. Simmons’ aplastic anemia was not caused by, contributed to, or in 

any way related to his alleged exposure to various benzene-containing products and product 

ingredients, including penetrating solvents, solvents, toluene, xylene, mineral spirits, 

naphtha, oil, gasoline, hydraulic fluid, adhesives, paints, paint thinners, and carburetor/brake 

cleaners while doing maintenance and mechanical work in both the occupational and non-

occupational setting between 1965 and 2014. 

My opinions stated above are reached to a reasonable degree of medical certainty. I 

reserve the right to read any additional materials that become available and to amend my 

opinions accordingly. My hourly rate for consulting services is $625. 

 
David H. Garabrant, MD, MPH 

Emeritus Professor of Occupational Medicine and Epidemiology 

The University of Michigan 
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EXHIBIT D  
 
 
 
 



     
 

1944 Cedaridge Circle 
Superior, CO 80027 

(720) 890-3798 
 

 

July 18, 2017 

 
 

Mr. Robert Kum 
Sedgwick, Detert, Moran and Arnold, LLP 
801 South Figueroa Street, 18th Floor 
Los Angeles, CA 90017 
 
 
 
Subject: Paul and Donna Simmons, h/w, Plaintiffs, versus United States Steel Corporation, et al, 
Defendants; Court of Common Pleas, Philadelphia County, September Term, 2015, Cause No. 
04219.   
 

Dear Mr. Kum, 

I have been asked to evaluate the allegation that Mr. Paul Simmons’ aplastic anemia (AA) was 

caused or contributed to by his exposure to defendant’s products as described in his deposition.   For the 

reasons set forth herein, it is my professional opinion that these alleged exposures played no role in the 

development of his AA. 

 

Qualifications 

Herewith is a summary of my qualifications.  I am a Principal Toxicologist with Summit 

Toxicology, L.L.P., a national scientific consulting firm that I co-founded.  I am also an Adjoint Assistant 

Professor of Toxicology in the University of Colorado, School of Pharmacy and an Adjunct Assistant 

Professor in the Colorado School of Public Health.  I am also a member of the Graduate Faculty in the 

Environmental Health Sciences Department at the University of Colorado, Denver Campus.  I received a 

B.S. in Biological Sciences from North Carolina State University and a Ph.D. in Toxicology from the 

Molecular Toxicology Program at the University of Colorado Health Sciences Center.   

 I have been actively involved in toxicology research for the past 25 years, and my work has 

resulted in approximately 100 peer-reviewed publications and abstracts in the fields of environmental and 

occupational toxicology, experimental hematology, carcinogenesis and immunology.  A primary focus of 

my research has been to understand chemically induced blood disorders, including those associated with 

exposure to benzene.  I have co-authored and/or reviewed a variety of risk assessments on benzene (and 
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other chemicals) for private clients and have served as a toxicology consultant/technical advisor for 

various state and federal regulatory agencies, (e.g. U.S. Environmental Protection Agency, Texas 

Commission on Environmental Quality) as well as international regulatory agencies/groups (e.g. Federal 

Institute of Risk Assessment [Germany]) and several US based environmental consulting firms.  Over the 

past 18 years, I have been an instructor and/or course director for graduate and medical courses in 

toxicology, environmental toxicology and risk assessment, occupational and industrial health, 

immunology and environmental epidemiology.  I continue to be actively involved in graduate and 

medical education within several departments of the University of Colorado.  I am a full member of the 

Society of Toxicology, American College of Toxicology and the International Society of Experimental 

Hematology, all of which require nomination and membership based on scientific expertise in their 

respective fields.  I have served as an ad hoc reviewer for multiple scientific and technical journals, 

including Blood, Experimental Hematology, Toxicology, Cell Biology and Toxicology, Toxicology and 

Applied Pharmacology, Occupational and Environmental Medicine, Journal of Toxicology and 

Environmental Health, Toxicological Sciences, The American Journal of Hematology, The American 

Journal of Medical Sciences, Pathology, Chemosphere, Environmental Health Perspectives, Critical 

Reviews in Toxicology and Chemico-Biologic Interactions.  I also served as an associate editor (guest) for 

the 2009 Benzene Edition of Chemico-Biologic Interactions and am on the Editorial Board for ISRN 

Toxicology (International Scholarly Research Network) and the European Journal of Toxicological 

Sciences.  My qualifications are described in greater detail in my curriculum vitae attached hereto as an 

Attachment.  My hourly rate for all professional activities is $350.00 per hour. 

  

Opinions 

My opinions in this case follow: 

 

1)  There has been no scientific evidence presented in this case that Mr. Simmons was ever 

exposed to a sufficient amount of benzene to cause AA.  

 

2)  The most relevant data address workers occupationally exposed to the various 

petroleum-based solvents that Mr. Simmons actually worked with or around.  As will be 

discussed herein, the available scientific and medical literature does not support that 

even high occupational exposures to these products, which are known to contain 

variable amounts of benzene, are established etiological risk factors in the development 

of AA. 
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 The opinions and statements set forth in this report are based on: 1) my personal knowledge of 

the scientific literature pertaining to the hazards and toxicity of benzene and other petroleum products that 

may contain small amounts of benzene with respect to the development of AA and other hematopoietic 

disorders; 2) facts or data reasonably relied upon by persons in my field, i.e. toxicology; 3) my scientific 

expertise and experience in researching the mechanisms of benzene toxicity and those of other chemicals; 

4) my personal knowledge and review of the scientific and medical literature pertaining to the 

development of AA and other diseases of the blood and immune system; 5) medical records and 

deposition testimony of Mr. Simmons; and 6) quantitative exposure information provided by John 

Spencer, CIH. 

 I have also reviewed the reports from Drs. Shadduck and Infante. 

   

Medical History 

 Mr. Simmons (DOB 07/06/51, DOD 02/25/2017) was in his normal state of health until he began 

complaining of fatigue sometime in the fall of 2013.  Routine blood work revealed pancytopenia (a 

significant reduction in all three main blood lineages) as the likely cause.  Subsequent bone marrow study 

indicated a hypocellular marrow that ultimately supported a diagnosis of AA in June 2014.  Treatment 

with immunosuppressive therapy was initially successful, but unfortunately, Mr. Simmons experienced 

dose-limiting side effects.  Mr. Simmons’ medical records indicated that he was also treated with 

allopurinol and colchicine for other unrelated problems.  This may have some significance in that both of 

these drugs are established causes of AA [1-7].   

 

Occupational exposure history 

 Mr. Simmons claims exposure to benzene dating back to 1968.  Based on Mr. Simmons’ 

deposition testimony, John Spencer, CIH has estimated his total cumulative benzene exposures from all 

sources to be <3.0 ppm-yrs.  Mr. Simmons was diagnosed with AA in 2014.  As will be described in 

some detail below, only recent (or even concurrent) exposures are likely to be involved in the etiology of 

a specific case of AA.  The benzene exposures that Mr. Simmons received during the 12 months prior to 

his diagnosis were so low as to be meaningless from a toxicity point of view (<0.003 ppm-years).  Based 

on the estimated benzene exposures that Mr. Simmons experienced during any time period, there is no 

scientific support to plaintiff’s allegations in this case.  
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Scientific Basis 

 

1) There has been no scientific evidence presented in this case that Mr. Simmons was ever exposed 

to a sufficient amount of benzene to cause AA.  

 

Aplastic Anemia (AA)  

AA is a disease of bone marrow failure that was first described in 1888 [8].  The essential feature 

of AA is a significant decrease in all three main blood lineages (pancytopenia), a corresponding 

hypocellular bone marrow (cellularity typically less than 25%) with minimal dysplasia, and an absence of 

other conditions such as neoplasia or systemic disease.  AA can be de novo or acquired which can arise 

from exposure to a wide variety of drugs, viruses, ionizing radiation and/or chemicals such as benzene 

[4].  Acquired AA, can be further classified as idiosyncratic or dose-dependent, which is believed to be 

related to the underlying mechanism.  Chloramphenicol, an archaic antibiotic, is a well-characterized 

example of acquired AA caused by chemical/drug exposure [1, 9-11].  The scientific literature is replete 

with evidence of other pharmaceutical products (e.g. allopurinol and colchicine) that have also been 

associated with AA in at least some people [5, 7, 12-20].  Nonetheless, the majority of cases of AA are de 

novo, resulting from either immune dysfunction or specific genetic abnormalities [21-27].  Symptoms 

associated with AA are completely dependent on the magnitude and cell specificity of the accompanying 

cytopenias (e.g. severe decreases in red blood cell production results in anemia)[8, 27-34].  Historically, 

AA was universally fatal, but allogeneic bone marrow transplantation and immunosuppressive therapy 

have both made significant improvements in the treatment and resulting prognosis of this disease [8, 27, 

34]. 

  Regardless of the origin, AA cases can also be classified as moderate, severe or very severe 

based on established pathological criteria including the magnitude of the cytopenias and cellularity in the 

bone marrow [34].   Severe AA is considered a life threatening illness while moderate AA is less of an 

emergency, but can still be progressively debilitating and require supportive therapy (e.g. transfusions) 

[21-27]. The different pathological classifications of AA do not likely indicate distinct clinical entities, 

but rather a continuum, reflecting the severity of marrow damage.   Collectively, AA is a rare disease as 

there are only about 10 cases per 1,000,000 or ~1200 new cases in the US each year [21-27].  

 

Aplastic Anemia and Benzene  

 It has been known since the turn of the century that excessive exposure to benzene can damage 

the bone marrow and cause AA [35-37].  Historically, this was widespread in certain industries such as 

printers and shoe workers and was reported with increasing frequency in the occupational health 
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literature.  Despite this long-standing understanding that benzene exposure can cause AA, there have been 

surprisingly few quantitative epidemiological investigations of this relationship and much of the existing 

evidence is anecdotal [1, 2, 35, 38].  Part of the difficulty in studying benzene-induced AA has been 

historical imprecision/uncertainty in the diagnosis as well as the relative paucity of cases, even among 

individuals highly exposed occupationally [39, 40].  In the modern workplace, at least in the US, there is 

very little evidence that benzene-induced AA still occurs and even in historical worker populations with 

excessive benzene exposures, AA was a rare occurrence [1, 2, 38, 41-62].  Dependent on the dose, 

benzene exposure has been reported to cause the entire spectrum of adverse hematological effects, from 

mild cytopenias that are clinically insignificant and reversible to debilitating and often fatal pancytopenia 

and/or AA [50-53, 57, 63, 64].  By way of an early illustration, in 1942, a study of over 1100 rubber 

workers with benzene exposures in excess of 100 ppm (could have been as high as 500 ppm) on a TWA 

was published, reporting that 83 workers exhibited mild hematological changes [51].  25 of the exposed 

workers had more significant changes including pancytopenia and 3 were hospitalized with what was 

presumably AA [51].   

  

Dose response analysis for benzene induced AA 

 A unifying concept in medical science and a fundamental tenet in toxicology is the dose-

response relationship.  This concept holds that the magnitude of a biologic response is related to the dose 

of the chemical absorbed by the body—i.e. “the dose makes the poison.”  An important corollary to this 

tenet is that there is usually a dose of a chemical, called a “threshold,” below which no adverse effect can 

be measured using objective scientific or medical methodology.  Stated another way, every substance can 

be toxic at a sufficiently high dose (water, table salt), and even very toxic chemicals can be safe if 

exposure levels are at or below these thresholds.  Chronic exposure to high concentrations of benzene is 

toxic to the blood and bone marrow [65, 66].  Yet, everyone in the US (and elsewhere) is exposed to 

benzene on a daily basis [67, 68].  This routine, constant background exposure occurs because benzene is 

a ubiquitous organic compound.  It’s in the air we breathe, both in our residences and places of 

employment, water we drink, and the food we eat [67-69].  In fact, the USEPA has calculated that the 

average US citizen receives about 1 mg/day from all non-occupational sources [70].  Importantly, these 

levels are too low to be of toxicological relevance (they are not associated with any adverse health 

effects) [67-70].  It is therefore scientifically untenable (and logically flawed) to take the position that 

simply because a person was ‘exposed to benzene’ that this exposure was harmful (e.g. AA).  Every case 

of AA in the US has had some degree of benzene exposure and no one has or would take the position that 

all cases of AA that occur in the US each year are the result of ‘benzene exposure’.  Only if there is 

adequate documentation that a person has been exposed to sufficient levels of benzene for a sufficient 
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duration and during an appropriate timeframe can the risk of benzene-related toxicity (including AA) be 

accurately characterized.  Importantly, plaintiff’s experts have failed to provide any scientific data to 

support their position that the alleged exposures to benzene caused Mr. Simmons’ AA.  

  

Quantitative Benzene Studies: While the relationship between excessive benzene exposure and AA has 

widespread scientific acceptance, the dose response relationship has still not been completely 

characterized.  Nonetheless, there is a large amount of data that demonstrates that benzene exposures that 

have actually resulted in AA are orders of magnitude higher than anything Mr. Simmons might have 

experienced [65, 71-75] [1, 2, 38, 41-62]. For example, in one well-respected hematology textbook that 

specifically deals with this topic, one may read: 

 

“Existing data suggests that exposure to benzene levels must exceed about 100 ppm for several 

months or years to cause aplasia” [8]. 

 

It is also instructive to examine the existing quantitative epidemiological studies of benzene-exposed 

workers.  Many of these are retrospective mortality studies that were not specifically focused on AA, but 

would have still identified abnormal numbers of deaths from AA if they in fact occurred [48, 56, 58, 76-

106].  For the most part, these studies indicate that even in industrial settings where AML risk was 

increased, there were few, if any, excess cases of AA [48, 56, 58, 76-106].  The literature evaluating US 

workplaces also indicates that for all practical purposes, benzene-induced AA cases stopped occurring in 

the 1960s.  In fact, one may also read: 

 

“By 1960 aplastic anemia secondary to chronic occupational overexposure to benzene had 

declined nationally to a statistical immeasurable level [8]” 

 

And in a more recent hematology textbook: 

 

“While the magnitude of the risk remains uncertain, benzene is probably not a major risk factor 

for aplastic anemia in countries with modern standards of industrial hygiene [27].” 

 

Refinery workers: While Mr. Simmons was never employed at a refinery, the occupational exposures he 

experienced are not quantitatively higher from those potentially experienced by refinery workers (per Mr. 

Spencer).  Most of the products (or raw materials) that he used are petroleum distillates (or various 

mixtures such as Liquid Wrench or gasoline) that are produced in refineries, often in extremely large 
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quantities.  There are close to 100 individual cohort analyses of refinery/petrochemical workers [86, 88, 

95-97, 105, 107-168].  This may be the most studied occupation in existence and this robust literature 

clearly does not indicate that refinery workers suffer from an increased incidence of developing or dying 

from AA.  This literature in its entirety provides persuasive evidence that Mr. Simmons’ AA was not the 

result of his occupational exposure to various petroleum distillates or mixtures that contain small amounts 

of benzene (discussed below).  In fact, this robust literature significantly undermines plaintiff’s 

allegations in this case and was ignored by both plaintiff’s experts. 

 

Benzene Induced Blood Toxicity:  As discussed above, benzene exposure, depending on the dose, can 

result in an assortment of blood toxicities.  These can form a continuum from subtle, clinically 

insignificant cytopenias to potentially life threatening pancytopenia and in a few highly exposed 

individuals, complete bone marrow failure and AA.  Since pancytopenia is an almost universally 

described characteristic of benzene-induced AA, the doses of benzene required to cause significant 

cytopenias and/or pancytopenia provide additional scientific evidence useful in characterizing the 

potential dose-response relationship.  Relative to this case, if benzene exposures are not sufficiently high 

enough to cause pancytopenia, there is no evidence to suggest (or reason to think) that this same level of 

exposure could somehow cause AA.   Peripheral blood toxicity resulting from benzene exposure has been 

widely investigated in both occupationally exposed workers as well as in experimental animals.  While 

discrepancies regarding cell type specificity are sometimes reported, in general, this literature paints a 

very consistent picture [35, 43, 47, 55, 57, 64, 77, 157, 161, 169-225].  With few exceptions, benzene 

induced cytopenias have been reported in the literature at exposures generally greater than 5 ppm on an 8-

hr TWA [43, 47, 157, 161, 174, 175, 178, 182, 195, 198, 202, 204, 206, 207, 210, 212, 218, 221, 225, 

226].  These subtle cytopenias are frequently reversible and have not been shown to result in clinically 

relevant health effects.  In contrast, levels of benzene required to cause pancytopenia and serious bone 

marrow toxicity are far higher, usually in the 10s and often requiring 100s of ppm on an 8-hr TWA [43, 

47, 157, 161, 174, 175, 178, 182, 195, 198, 202, 204, 206, 207, 210, 212, 218, 221, 225, 226].  A similar 

dose-response relationship is also evident in a variety of experimental animal bioassays, e.g. repeating 

exposures of at least 10 ppm start to cause subtle changes observed in peripheral blood counts, but 

consistent exposures in the 100s of ppm are required before pancytopenia and bone marrow failure occurs 

[64, 171, 180, 181, 183, 185-188, 191, 193, 203, 205, 213, 214, 219, 220, 222, 224].  There has been no 

evidence presented in this case that Mr. Simmons was even exposed to levels of benzene that can cause 

mild peripheral blood toxicity, much less bone marrow damaging levels of exposure.  
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Timing of exposure and disease onset:  Mr. Simmons was diagnosed with AA in 2013 and although he 

was working up until the time of his diagnosis, the benzene exposures he received were certainly the 

highest in the years prior to 1978.  By this time, industry initiated formulation changes had resulted in 

significant decreases in benzene content in at least two products at issue in this case (Liquid Wrench and 

Berryman B-12).  The literature dealing with the timing issue is also remarkably consistent.  If benzene 

exposures are severe enough to cause AA, the bone marrow damage becomes evident relatively quickly 

(weeks or months) after exposure ended or more likely, while the exposure was still taking place [1, 2, 4, 

8, 19, 35, 37, 38, 41-53, 55-64, 69, 72, 106, 170, 171, 180, 181, 183, 185-188, 191, 193, 203, 205, 213, 

214, 219, 220, 222, 224, 227-236].  This characteristic of benzene-induced AA is impossible to reconcile 

with plaintiff’s allegations in this case.  Even if Mr. Simmons was exposed to extremely high benzene 

levels in the 1970s, there is no real biological basis to assume exposures that occurred that long ago could 

possibly influence a person’s bone marrow in 2013.  There is however, some evidence that benzene-

induced cytopenias or bone marrow toxicity can persist and that it may take some time before bone 

marrow failure occurs [175, 189].  For example, Busulfan is a myelotoxic drug that has been known to 

cause AA in mice up to a year after treatment.  Importantly, there was a progressive degradation of the 

marrow and the hematopoietic stem cell compartment in the treated mice before the onset of the disease 

[3, 237, 238].  There was no evidence that Mr. Simmons experienced any sort of lingering bone marrow 

problem before the onset of his AA in 2013 or 2014.  Therefore, the timing of Mr. Simmons’ exposures in 

relationship to the onset of his disease does not support plaintiff’s allegations in this case. 

 

2)  The most relevant data address workers occupationally exposed to the various petroleum-based 

solvents that Mr. Simmons actually worked with or around.  As will be discussed herein, the 

available scientific and medical literature does not support that even high occupational exposures to 

these products, which are known to contain variable amounts of benzene, are established etiological 

risk factors in the development of AA (or any other hematologic disorder). 

   

 Berryman B-12 and Liquid Wrench: Berryman B-12 and Liquid Wrench, two of the products at 

issue in this case are actually complex mixtures of various petroleum based hydrocarbons and distillates.  

Depending on the manufacturing process and starting materials, these products could have had significant 

quantities of benzene in them, as high as ~5% for Liquid Wrench (up though 1978) and ~9% for the 

aerosol version of the Berryman B-12 carburetor cleaner (up through 1974).  As previously discussed, the 

literature is consistent that when workers are in occupational settings using benzene as a solvent, their 

exposures can be high enough to meaningfully increase their risks of developing AA.  However, I am 

unaware of any reliable scientific evidence that petroleum mixtures with benzene levels comparable to 



 
 

 9 

products in this case are established causes of AA.  Perhaps more importantly, Mr. Spencer, CIH used 

these historic percentages in his cumulative exposure evaluations and estimated Mr. Simmons lifetime 

benzene exposures to be far below what is required to cause frank bone marrow toxicity and/or AA. 

 

 Mineral Spirits and naphthas: Mineral spirits (CAS # 64475-85-0) are petroleum derived 

products predominately comprised of aliphatic hydrocarbons such as alkanes, cycloalkanes and low levels 

of aromatic hydrocarbons (xylene and various tri-methylbenzenes among others) [239].  While the term 

mineral spirits has been used to describe a variety of petroleum-derived mixtures, all of them are similar 

enough in composition and physical/chemical properties to consider them synonymous.  Importantly, 

while the exact chemical composition of mineral spirits can vary somewhat depending on the 

manufacturing process, there is no data to indicate that there are significant toxicological differences 

between them [239].  Additionally, the chemical composition of most mineral spirits is similar, if not 

identical to various naphthas such as VM&P naphtha, for which there is also toxicological information 

[239].  Like all other petroleum-derived distillates, these solvents contain very small amounts of benzene.   

As such, if Mr. Simmons was exposed to naphthas or some other comparable product, it is likely that he 

was exposed to low levels of benzene.  Benzene exposures that could potentially arise from the normal 

use of products with less than 0.1% benzene have not been shown to result in any adverse health effect 

(certainly not AA) and are not expected to exceed the OSHA action limit of 0.5 ppm (8-hr, TWA)[240].  

Additionally, there is no consistent evidence that even high dose, chronic exposure to these products, with 

low levels of naturally occurring benzene present, is toxic to the bone marrow or hematopoietic system in 

either experimental animals or humans [233, 239, 241].  Accordingly, no agency or scientific body 

including Occupational Safety and Health Administration (OSHA), American Conference of 

Governmental Industrial Hygienists (ACGIH), International Agency for Research on Cancer (IARC), 

World Health Organization (WHO), US Environmental Protection Agency (EPA) or the Agency for 

Toxic Substances and Disease Registry (ATSDR) has indicated that mineral spirits or naphtha are 

myelotoxic or damage the bone marrow of exposed animals or occupationally exposed humans [239, 241, 

242].  

 

Xylene: (CAS# 1330-20-7, as a mixture of isomers).  Xylene is structurally similar to toluene, 

except it has two methyl groups instead of just one attached to the benzene ring.  These methyl groups can 

arrange themselves in a variety of ways, which gives rise to the different isomers (o-xylene, m-xylene or 

p-xylene).  Most industrial sources of xylene also contain 5-15% ethyl benzene [243, 244].  Like other 

petroleum-derived products, there is likely a small amount of benzene present in typical industrial grade 

xylene.  However, due to the fact that xylene has a much higher boiling point than benzene (~140°C 
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compared to ~80°C), the typical level of benzene in xylene is exceedingly low [240, 243, 245-247].  

While the structure of xylene is also somewhat similar to benzene, the toxicological properties are not.  

There is no evidence that xylene exposure can damage the bone marrow in humans and in several long-

term animal studies with very high exposures to xylene, there is no evidence of significant hematopoietic 

toxicity (again indicating that the benzene in xylene does not represent a toxicological concern) [243-245, 

248].  

 

 Toluene: Despite a very similar chemical structure, toluene is toxicologically quite different 

from benzene.  Interestingly, older literature (prior to the mid-1950s) suggested that toluene could be 

toxic to the hematopoietic system and bone marrow [249-251].  This was attributed to benzene 

toxicity, which was occasionally present at very high levels (up to 20%).  However, more recent 

studies of toluene exposed workers (from the 1960s and later), which would still involve toluene with 

some level of benzene present, are consistently negative for hematological toxicity even following 

prolonged, high-dose occupational exposures [249, 252-254].  This is likely the result of significant 

reductions in the benzene concentrations in toluene and other petroleum based solvents [69, 239, 249, 

252-254].  Additionally, many of the older studies reporting adverse health effects associated with 

high-dose benzene exposure (e.g. shoe workers and AA) reported a complete attenuation of toxicity 

once the benzene was replaced with toluene [76, 78, 255, 256].  In these studies, using toluene was 

(and still is) considered a significant proactive step in protecting workers. Additionally, there have 

been numerous bioassays in mice and/or rats and other experimental animals evaluating toluene’s 

toxicity.  These long-term bioassays consistently report no evidence of hematopoietic toxicity 

including bone marrow damage, which are standard toxic endpoints following sufficient benzene 

exposure [257, 258].   

 

 Gasoline: Gasoline is a highly refined petroleum product that contains as many as 150 

distinct hydrocarbons (HC) and other additives.  A routine gasoline blend is approximately 80% by 

volume aliphatic HC (straight and branched chain) and 15-20% by volume aromatic HC (rings).  

Benzene, the simplest aromatic HC, is a naturally occurring constituent of gasoline.  The average 

concentration of benzene in a typical US formulated gasoline is 1% or less and 2% is seldom 

exceeded [259].  When gasoline evaporates, many of the HC constituents in the liquid are present in 

the vapor.  However, gasoline vapor composition does not have the same chemical composition as 

liquid gasoline and is highly dependent upon the chemical and physical properties of the individual 

components.  Predictably, the lighter, more volatile HC are preferentially found in the vapor.  As 

inhalation is arguably the most important route of exposure for gasoline and benzene, these 
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characteristics are highly relevant to the issue of gasoline toxicology.  One important difference 

between gasoline vapor and gasoline liquid is that only about 2-3% of gasoline vapor is comprised of 

aromatic HC (as opposed to 15-20% in liquid gasoline).  Accordingly, benzene vapor only makes up 

a relatively small portion of the total gasoline vapor [259, 260].  

 The toxicity of unleaded gasoline, following both acute and chronic exposure, has been well 

described.  It is important to distinguish unleaded from leaded gasoline as the various organic lead 

compounds found in leaded gasoline heavily influence the observed toxicity.  Chronic exposures to 

unleaded gasoline in experimental animals results in a dose dependent increase in kidney damage and 

an increased risk of renal tumors observed in male rats [261].  These kidney tumors are highly 

specific to the male rat and have not been observed in any other species or even in female rats.  Of 

specific relevance to this case is the fact that no long-term bioassay in any species has reported 

evidence of significant hematopoietic or bone marrow toxicity following even high-dose exposure to 

unleaded gasoline [261-263].  Since hematopoietic and bone marrow toxicity is almost universally 

reported following sufficient exposures to benzene, the absence of this toxicity illustrates that 

gasoline is not simply a carrier for benzene [66, 69].  Other specific toxic endpoints associated with 

chronic exposure to benzene in experimental animals (e.g. Zybal gland tumors) are also not observed 

following chronic high dose exposure to gasoline [261].  Lastly, even the renal tumors observed in 

male rats following gasoline exposure are not observed following benzene exposure.  Collectively, 

this provides compelling scientific evidence that the toxicity profile for gasoline is unique and is not 

being driven by the benzene content.  Therefore, while gasoline always includes a small amount of 

benzene (1-2%), the toxicity of gasoline is categorically different than the toxicity of benzene.  This is 

perhaps due to complex interactions that occur between the various HC components of gasoline, but it 

could be that there is simply not enough benzene present to create a toxicological hazard.  Irrespective 

of the underlying cause, this data clearly indicates that the toxicity of benzene as a component of 

gasoline is significantly less than the toxicity associated with exposure to pure benzene. 

 Toluene (discussed above) is an aromatic hydrocarbon commonly found in gasoline.  It is 

well documented that co-exposures to toluene and other aromatic HC can decrease benzene 

metabolism and resulting toxicity [212, 264, 265].  It has been clearly established (and universally 

accepted) that benzene must be metabolized in order to be toxic [66, 69, 266].  Therefore, anything 

that influences the metabolism of benzene will correspondingly influence benzene’s toxicity.  The 

interaction between toluene and benzene is called ‘competitive inhibition’ and it occurs as both 

hydrocarbons are “competing” with each other for an important metabolic step in the formation of 

various reactive metabolites.  This is a rational explanation of why benzene specific toxicity is not 

reported following exposure to gasoline, although it may not be the only factor.  Competitive 
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inhibition between toluene and benzene has widespread scientific acceptance and has been shown to 

occur in both experimental animals as well as occupationally exposed workers [212, 265, 267-269].  

Competitive inhibition with toluene results in a reduction in benzene induced clastogenecity (ability 

to damage chromosomes), immunotoxicity and DNA damage [264, 270-272].  Competitive inhibition 

has also been shown to reduce the bone marrow damage associated with benzene exposure alone 

[220, 273, 274].  By extension, it has been hypothesized that co-exposure to toluene as well as other 

aromatic solvents in the workplace might actually protect a worker somewhat from benzene toxicity 

[47, 212, 264, 265, 267, 269, 275].  Recent studies have illustrated the complexity of the relationship 

between benzene and toluene (at least in mice) but have not weakened the scientific data in support of 

this interaction [276-278].  

 A closely related topic is the observation that exposure to gasoline also results in a reduction 

of benzene toxicity.    Travis et al (1992) demonstrated that the toxicity and metabolism of benzene 

was significantly reduced with concurrent exposure to gasoline [279].  Further, these investigators 

demonstrated that the degree of inhibition was greater than what would have been predicted simply 

based on the toluene content of gasoline alone.  In other words, there are more things in gasoline that 

reduce the toxicity of benzene than just toluene.  Lastly, in an important nested case-control study of 

leukemia risk and benzene exposure, Glass et al (2003) provides additional evidence in modern, 

occupational workers that exposures to benzene in a complex mixture such as gasoline are not 

necessarily comparable to those occurring as a result of using ‘pure’ or concentrated benzene [280].   

Gasoline is produced in large quantities in the US and is an important consumer product.  As 

such, there are numerous studies that have evaluated the health or mortality experience of workers 

with occupational exposure to gasoline.  Consistent with data collected from experimental animal 

studies, existing epidemiology data does not indicate that occupational groups that work with or 

around gasoline are at an increased risk of developing bone marrow or hematopoietic toxicity, 

including an increased risk of developing AA [100, 152, 281-297]. Other studies of service station 

attendants, truck drivers, mechanics and other workers likely exposed to gasoline consistently 

indicate that occupational exposure to gasoline does not increases one’s risk of developing AA [84, 

85, 93-97, 100, 105, 125, 148, 150, 153, 282-286, 298-305] . 

  In summary, there is no consistent evidence in the existing body of scientific literature that 

occupational exposure to gasoline results in hematotoxicity or in an elevated risk of developing AA. 

This is totally consistent with the toxicological profile for gasoline evident in numerous long-term 

animal bioassays.  
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Acetone (CAS# 67-64-1):  Acetone is a common solvent with a very distinct fruity smell. 

Commercial uses are varied, but the majority of acetone is used as a chemical intermediate in a wide 

variety of industrial and pharmaceutical products [306-310].  Acetone is also widely used in the food 

industry as a solvent for fats and oils and less frequently as a paint remover.  It’s also used in various 

consumer products such as fingernail polish remover [309].  Acetone is produced endogenously by 

the human body during the metabolism of fats and is found naturally in a wide assortment of fruits 

and vegetables [306-310]. 

Because of its widespread use and ubiquitous presence, the toxicity profile for acetone is very 

well characterized, both in experimental animals and in humans [306-310].  Human data include 

volunteer studies evaluating acute effects as well as occupationally exposed cohorts evaluation 

workers exposed for decades.  In humans, exposures as high as 2000 ppm have been reported to be 

without noticeable effect or perhaps mild transient eye irritation.  At higher exposures, acetone, like 

most other organic solvents can exert CNS toxicity including depression, cardio-respiratory toxicity 

and even death.  However, no regulatory or scientific body classifies acetone as a carcinogenic 

substance.  Further, there is no scientific data that I am aware of that even hints that acetone might 

cause AA in humans or experimental animals [306-310]. 

 

Methanol (CAS # 67-56-1):  Methanol, or wood alcohol, is a useful solvent used in cleaning 

products, printing and in the production of adhesives, enamels, paint thinners and paint removers 

[311-317].  It is also useful as antifreeze for windshield wipers and as a gasoline additive.  The liver 

must metabolize methanol and it is the metabolites that are considered toxic (e.g. formic acid).  The 

most common manifestation of methanol intoxication results in GI issues (depending on the dose and 

route of exposure) CNS toxicity and occasionally hypotension [311-317].  CNS intoxication includes 

dizziness, headaches and as the dose increases, Parkinson’s like symptoms, and even convulsions, 

coma and death.  Ocular toxicity is also commonly reported, ranging from mild and reversible 

(blurred vision) to permanent blindness [311-317].  Of relevance to this case, I’ve seen no scientific 

evidence that would indicate that methanol is related to an increased risk of AA in humans or 

experimental animals [311-317]. 

 

Plaintiff's Experts 

 

Dr. Peter Infante 

 Dr. Infante’s lengthy report contained several significant shortcomings.  Most important among 

them was the lack of any attempt by Dr. Infante to quantity Mr. Simmons’ exposures.  Simply stating that 
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Mr. Simmons was exposed to benzene is not an appropriate scientific basis to then conclude that the 

benzene exposure was the ultimate cause of his disease.  In fact, to do so is little more than pure 

speculation.  As discussed above, we are all exposed to benzene, so without some type of quantification 

there is no legitimate method that Dr. Infante can employ to determine if Mr. Simmons actually received 

a sufficient dose of benzene to put him at an increased risk.  This is especially problematic with benzene 

and AA as the vast majority of AA cases are de novo and the levels of benzene required to cause AA 

haven’t been seen in the US for decades.   The vast majority of citations in Dr. Infante’s report evaluated 

historical exposures far higher than anything Mr. Simmons likely experienced, rendering them of perhaps 

academic interest but of limited relevance to this case.  

 Dr. Infante also attempts to link xylene, toluene and mineral spirits with AA, but clearly there is 

no data to support these allegations.  The same is true for his attempt to justify the 35-year latency 

between Mr. Simmons benzene exposures and the onset of his disease.  The studies (or more commonly 

case reports) he relies on are far from persuasive and as seen above, completely contrary to the vast 

majority of published scientific data.  Interestingly, Dr. Infante makes a comment that the ‘pliofilm’ 

cohort did not conduct analysis that would allow him to evaluate the latency of benzene-induced AA.  A 

more compelling problem with attempting to evaluate AA latency in the ‘pliofilm’ cohort is lack of cases 

(there were none).  Dr. Infante also makes the unsupportable claim that there is no threshold for benzene’s 

blood toxicity when this is clearly not the case.  The USEPA (as well as other regulatory organizations) 

disagree as they established a ‘threshold’ for benzene based on blood toxicity in the form of a reference 

concentration (RfC) or other comparable regulatory value [69, 318].  This position is also in direct 

contradiction with Dr. Infante’s own stated opinions for the lack of a relationship between smoking and 

AA, where in his view, the levels of benzene are insufficient to case it.  Dr. Infante then tries to bolster 

this obvious inconsistency by taking the unfounded position that smoking does not impact the risks of 

AML and MDS!  There are dozens of studies that directly contradict Dr. Infante’s opinion on this topic by 

providing unequivocal evidence that smoking increases the risk of AML/MDS.  I am not aware of a 

single regulatory organization or scientific body that does not recognize that cigarette smoking is a cause 

of AML/MDS [319-321] [107, 322-344].  Like most of Dr. Infante’s opinions, this is contrary to 

established scientific thought and is clearly not supportable by existing scientific data or consensus.  As 

such, these (and other) aspects render Dr. Infante’s opinions unreliable, as they are not grounded in any 

accepted scientific methodology. 

 

Dr. Shadduck 

 With just a glance at Dr. Shadduck’s bibliography, it becomes clear that Dr. Shadduck is 

relying on an extremely limited, select subset of the existing and relevant data at issue in this case.  
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Dr. Shadduck devotes his ‘causation analysis’ solely to benzene and summarily ignores the scientific 

data on the actual materials at issue in this case.  As discussed in some detail above, no pertinent 

regulatory body, scientific organization or US agency recognizes occupational exposures to toluene, 

xylene, gasoline or mineral spirits as an established cause of AA.  This is true even after decades of 

study on 100,000s of highly exposed workers in multiple countries and multiple time periods.  If 

toluene or mineral spirit exposure really caused AA, it would have been evident by now and the 

scientific community as a whole would have reached this conclusion.  This is clearly not the case and 

the only way for plaintiff’s experts such as Dr. Shadduck to get around this scientific reality is to 

simply ignore these relevant materials.   Dr. Shadduck also spends time discussing benzene and its 

relationship with leukemia and Myelodysplastic Syndrome.  As Mr. Simmons had neither, this is also 

of questionable relevance.  Lastly, like Dr. Infante, Dr. Shadduck has no idea of the magnitude of Mr. 

Simmons’ actual benzene exposures.  This in and of itself renders Dr. Shadduck’s opinions little more 

than speculation. 

 

Summary 

 In preparation for this report, I performed an extensive review and critically evaluated the 

scientific, medical, epidemiological and toxicological literature concerning benzene (and other various 

products alleged in this case).  I focused primarily on the epidemiology and scientific literature related to 

the alleged relationship between benzene exposure (at any level) and AA.   

 In attempting to establish general causation between benzene exposures and any blood disorder, 

an established methodology must be used.  My analysis described herein, was based upon the Bradford-

Hill criteria.  There is a considerable amount of data that exists in the scientific and medical literature on 

the potential relationship between occupational benzene or exposures to petroleum distillates that may 

contain trace amounts of benzene and the risk of AA.  This topic has been a subject of consideration for 

over 100 years.  When this literature is evaluated collectively, in an objective and unbiased fashion, it 

becomes clear that the majority of epidemiological evidence supports that it takes a great deal of benzene 

exposure before one starts seeing an increase in the number of AA cases.  This is further supported by the 

paucity of benzene-induced AA published in the last 50 or so years.  There is also a critical timing 

component to this case as Mr. Simmons’ highest benzene exposures occurred ~35 years before the onset 

of his disease.  This ‘latency’ simply does not fit with what is known about the pathophysiology of 

chemically or drug-induced AA or the biology of the bone marrow or hematopoiesis.   

 Perhaps most importantly, there is no scientifically defensible way to establish that Mr. 

Simmons’s AA was associated with any occupational exposures to toluene, mineral spirits, xylene, 

gasoline or other mixtures that he may have experienced.  This is not just my opinion.  No pertinent 
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regulatory body, scientific organization or US agency recognizes occupational exposures to various 

petroleum distillates or hydrocarbon products as established causes of AA.  To illustrate, one prominent 

hematology textbook points out:  

  

“Simple substitution products of benzene such as toluene, xylene and thousands of other 

derivative hydrocarbons appear to be innocuous to marrow cells at ambient or occupational 

levels.” [8] 

 

 In conclusion, it is my professional opinion, which I hold to a reasonable degree of toxicological 

certainty that the exposures that Mr. Simmons experienced have not been shown to cause AA.  I have 

reached my conclusion based on the information described herein, as well as my experience and training 

as a toxicologist and research scientist.  I reserve the right to modify or supplement this declaration if 

additional information becomes available.   

 

Sincerely, 

 
David Pyatt, Ph.D. 
Principal and Co-Founder 
Summit Toxicology, L.L.P. 
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