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This report is being provided pursuant to the agreements of the parties, the Court’s scheduling 

and other orders, the Local Rules, and the Rules of Civil Procedure and Evidence.  If additional 
information that may be relevant to my opinions comes to light or is discovered and produced 
by the parties near or after the date this report is filed, I reserve the right to supplement my 
opinions.  Further, I may offer testimony at trial on any subject addressed in the reports or 
testimony of any witness related to the subjects of my opinions under the applicable disclosure 
agreements or Rules.   
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I. Scope of Opinion 

I have been retained by the law firm of Wallace Miller, on behalf of Plaintiff’s’ Nemeth, Lutz and 

Mabs (the Plaintiffs), as a general expert witness on chemical safety; specifically, on the toxicity 
and health effects of paraquat dichloride, hazard communication and product labeling, personal 
protective equipment recommendations, and duty to warn end-users of hazards.  More 
specifically, in this report, my opinions relate to the circumstances involving occupational 
exposure to paraquat.  

 I have been informed that other experts will testify that PQ is a neurotoxin and a likely cause of 
PD, and that the Defendants possessed this knowledge. For the purposes of this report, I am 
assuming that PQ is a neurotoxin and a likely cause of PD. My own investigation (as detailed 
below) reveals that Syngenta and Chevron possessed this knowledge. I am also relying on other 
experts to support when and what knowledge they possessed. 

 
II. Executive Summary 

Paraquat herbicide is manufactured by Syngenta, formerly Imperial Chemical Industries (ICI), 
and has been registered for sale in the United States since 1964.  The U.S. distributor for the 
product was Chevron, from 1964 to 1985.  The toxicity of paraquat to humans has been 
examined and published numerous times since the 1960’s. While toxicity due to ingestion is not 

disputed, health effects through inhalation, dermal absorption, and nasal-mucosal absorption 
have been disputed by ICI/Syngenta.  Many studies and internal docum ents provide strong 
evidence that ICI/Syngenta had knowledge of these additional routes of entry and associated 
health effects.  However, ICI/Syngenta has failed in its duty to provide adequate warnings of 
these risks to product users.   

Based upon my review of the materials described herein, and a reasonable degree of scientific 
certainty, I have reached the following conclusions: 

 
Opinion 1: There has existed in the scientific literature sufficient justification to warn users of 
paraquat dichloride of neurological and other health risks.   The Defendants failed in their duty 
to warn. 
 
Opinion 2: The Defendants failed to adequately communicate the need for appropriate and 
effective personal protective equipment 
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III. Qualifications 

I am an associate professor of Human Factors and Safety Engineering, in the Grado Department 
of Industrial and Systems Engineering, at Virginia Tech.   I hold MS and PhD degrees in safety 
engineering, an MS degree in ecology, and the certified industrial hygienist (CIH) and certified 
safety professional (CSP) credentials.  I have over 27 years of experience in the fields of 
industrial hygiene and safety engineering.  From 1996 to 2007, I was engaged in a professional 
career in safety and health, wherein I directed the Environmental, Health and Safety Services 
office, an organization responsible for ensuring compliance with safety, health, and 
environmental standards at Virginia Tech, a land-grant institution with large-scale agriculture 
operations.  Specifically, I led the following programs:  Hazard Communication, Hazardous 
Materials, Chemical Hygiene, Industrial Hygiene, and Respiratory Protection, and Medical 
Surveillance.   I also managed the Occupational Medicine Clinic for the university, which 
provided medical screenings for 10,000 employees exposed to various occupational health 
hazards.  Many of these employees worked on the university farms and groundskeeping staff 
and were monitored for exposure to pesticides and herbicides in our clinic.  Our office worked 
closely with the Virginia Tech Pesticide Programs to provide safety training to applicators of 
pesticides and herbicides.  During that professional career, I also held the Certified Hazardous 
Materials Manager credential.   

I have 24 years of university teaching experience and have  taught courses on product safety, 
labels and warnings, system safety analysis, occupational safety, industrial hygiene, risk control, 
and human factors engineering.  I was an adjunct faculty member from 1999 to 2007.  In 2007, I 
entered my current tenure-track faculty career.    

My research expertise is in the realm of Prevention through Design: designing products and 
systems to eliminate hazards.  Most of my research has involved the prevention of exposure to 
chemical health hazards.  I have been involved in Prevention through Design efforts at the 
national level.  I have served on an advisory committee of the National Institute for 
Occupational Safety and Health (NIOSH) concerning the development of PtD initiatives.  I am 
the author of a textbook chapter on the subject in the Handbook of Industrial and Systems 
Engineering.   I was an invited speaker at the NIOSH conference entitled: “Prevention Through 
Design Conference: A New Way of Doing Business.”  I was an invited speaker on the topic at the 

Purdue University event entitled, “The Engineer of 2020”.   In 2012, I led a Professional 
Development Course at the American Industrial Hygiene Conference and Expo, on the subject of 
Prevention through Design.   Additionally, I developed an educational curriculum for NIOSH, 
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on the subject of PtD in manufacturing engineering.  The Occupational Safety and Health 
Administration (OSHA) and Environment Canada have cited my published work in their 
rulemaking. Most recently, I served as a faculty member in the 2023 Consumer Product Safety 
Professional Certification Program.  My current curriculum vita, which contains a list of my 
publications, is attached to this report (Exhibit A).   
 

IV. Previous Testimony or Deposition 
In the four years preceding the date of this report, I have testified as an expert witness  in eight 
previous cases. A complete list of my expert witness cases if provided in my curriculum vita 
(Exhibit A) and in my Case History (Exhibit B).   

 
V. Compensation 

Below is a summary of the compensation my firm, Dickerson Consulting LLC, is receiving for 
the study and testimony in the case.    

HOURLY RATES 
 
Document Review, Research    $300/hr 
Site Inspection, Discovery, Report    $300/hr 
Travel Time       $200/hr 
Deposition Time      $300/hr 
Trial Testimony      $300/hr 
 
 
REIMBURSIBLE EXPENSES 
 
Copies, office supplies     Actual cost 
Photographs       Actual cost 
Travel, calls, exhibit materials, shipping   Actual cost 
Mileage       $0.65 per mile 
 

VI. Basis for Opinions 
In arriving at my stated opinions, I performed the following documents review. 
The opinions stated in this report are based upon my examination of the documents submitted 
to me for this purpose.  Any conclusions resulting therefrom can be based only upon the data 
submitted to me and an examination of same.   As of the date of this report, I have reviewed the 
following records and documents: 
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Depositions (and exhibits): 
1. Douglas Nemeth (07/30/24) 
2. Douglas Nemeth (08/06/24) 
3. Clark Ouzts (02/22/22) 
4. Clark Ouzts (02/23/22) 
5. Sarah Hull (05/01/24) 
6. Sherry Duvall (04/13/23) 

 
Standards, Guidelines, Scientific Literature: 

1. 40 CFR Part 156 (05/18/23): Protection of Environment, Chapter I – Environmental 
Protection Agency; Subchapter E – Pesticide Programs; Part 156 – Labeling 
Requirements for Pesticides and Devices.  

2. World Health Organization. (2020). International Code of Conduct on Pesticide 
Management: guidelines for personal protection when handling and applying 
pesticides. World Health Organization. 

3. United States Code Title 7, Chapter 6, Subchapter II:  Environmental Pesticide 
Control.   

4. Nations, U. (2011). Globally harmonized system of classification and labelling of 
chemicals (GHS). United Nations: New York, NY, USA. 

5. Occupational Safety and Health Administration, Hazard Communication Standard 
(CFR 1910.1200) 

6. Tangamornsuksan, W., Lohitnavy, O., Sruamsiri, R., Chaiyakunapruk, N., Norman 
Scholfield, C., Reisfeld, B., & Lohitnavy, M. (2019). Paraquat exposure and 
Parkinson’s disease: A systematic review and meta-analysis. Archives of 
Environmental & Occupational Health, 74(5), 225-238. 

7. Memorandum (06/26/19), U.S. Environmental Protection Agency, “Paraquat 

Dichloride:  Systematic review of the literature to evaluate the relationship between 
paraquat dichloride exposure and Parkinson’s disease; A.W. Wray and A. Niman, 

Health Effects Division. 
8. Memorandum (06/26/19), U.S. Environmental Protection Agency, “Paraquat 

Dichloride:  Draft Human Risk Assessment in Support of Registration Review; W. 
Britton, Health Effects Division. 
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9. Boyd, W. A., Blain, R. B., Skuce, C. R., Thayer, K. A., & Rooney, A. A. (2020). NTP 
Research Report on the Scoping Review of Paraquat Dichloride Exposure and 
Parkinson’s Disease: Research Report 16. 

10. Vaccari, C., El Dib, R., Gomaa, H., Lopes, L. C., & De Camargo, J. L. (2019). Paraquat 
and Parkinson’s disease: a systematic review and meta-analysis of observational 
studies. Journal of Toxicology and Environmental Health, Part B, 22(5-6), 172-202. 

11. Memorandum (06/22/21), U.S. Environmental Protection Agency, “Paraquat: HED 

Response to Comments on the Proposed Interim Decision for Registration Review 
and updated Occupational Handler Exposure and Risk Estimates.” W. Britton, 

Health Effects Division.  
12. Kamel F, Tanner CM, Umbach DM, Hoppin JA, Alavanja MCR, Blair A, Comyns K, 

Goldman SM, Korell M, Langston JW, et al 2007. Pesticide exposure and self-
reported Parkinson’s disease in the agricultural health study. Am J Epidemiol. 

165(4):364–374. 
13. Hartling, L., Guise, J. M., Hempel, S., Featherstone, R., Mitchell, M. D., 

Motu’apuaka, M. L., ... & Umscheid, C. A. (2017). Fit for purpose: perspectives on 

rapid reviews from end-user interviews. Systematic reviews, 6, 1-11. 
14. Swan A.A.B. “Exposure of spray operators to paraquat.” Brit. J. indust. Med. 26, 322-

329, 1969 
15. Wogalter, M. S., DeJoy, D., & Laughery, K. R. (Eds.). (1999). Warnings and risk 

communication. CRC Press. 
16. Bohme, S. R., & Egilman, D. (2006). Consider the Source: Warnings and Anti-

Warnings in the Tobacco, Automobile, Beryllium, and Pharmaceutical Industries. In 
M. S. Wogalter (Ed.), Handbook of warnings (pp. 635–644). Lawrence Erlbaum 
Associates Publishers. 

17. Ayres, T. (2013). Warnings, Anti-Warnings, and Pacifiers. Proceedings of the Human 
Factors and Ergonomics Society Annual Meeting, 57(1), 1698-1701.  

18. Wogalter, M. S. (Ed.). (2006). Handbook of warnings. CRC Press.  
19. Richardson JR, Fitsanakis V, Westerink RHS, Kanthasamy AG. Neurotoxicity of 

pesticides. Acta Neuropathol. 2019 Sep;138(3):343-362. doi: 10.1007/s00401-019-
02033-9. Epub 2019 Jun 13. PMID: 31197504; PMCID: PMC6826260. 
 
 
 

Case ID: 220300429Case ID: 220300429Case ID: 220300429



DE Dickerson, PhD CIH CSP                            Expert Report Nemeth, Lutz, Mabs v. Syngenta et al 

7 
 

Miscellaneous Records: 
1. Notice to Plead (no. 559), May Term 2022, Plaintiffs v. Defendants Syngenta Crop 

Protection LLC, Syngenta AG, Chevron USA Inc, FMC Corp, In the Court of Common 
Pleas, Philadelphia County Trial Division 

2. Opinion of the Court (8/15/2024); Chief Judge Chagares, United States Court of 
Appeals for the Third Circuit (No. 22-3075); David Schaffner Jr and Theresa Sue 
Schaffner v. Monsanto Corp (Appellant).  

3. Report (03/14/86). Imperial Chemical Industries PLC, Central Toxicology 
Laboratory, Cheshire U.K. Report No. CLT/P/1467.  “Paraquat: Penetration through 
Protective Clothing Materials from a Malaysian Gramoxone Formulation”.  R.J. 
Ward and R.C. Scott; Division Ref: SA 83/85, Y00061/071/001, Study JV1203 

4. Memorandum (06/12/97) Sonia Ellis, “Paraquat:  Toxicology ‘ECCO’ Meeting 

Outcome” 
5. Report (09/12/88); ICI Central Toxicology, Cheshire U.K. “Paraquat:  Penetration 

from Gramoxone TMF through Samples of Protective Clothing Materials”;  R.J. 
Ward; Report No. CTL/L/2159; CTL Ref:  Y00061/131/001, Study No: JV1286. 

6. Email correspondence (04/23/01); From Mike Clapp to Jerry Wells, Leah 
Rosenheck, Drew Davidson, Martin Wilks, Ian Wheals, “RE:  Paraquat:  Respiratory 

Protection”.   
7. Report:  “Investigation into the incidents of nose bleeding on the paraquat plant”   

(12/10/68).  Pilkington-Sullivan Works No. 2 Paraquat Plant. 
8. Case file:  “Yugoslavian Poisoning Case” (1973) 
9. Report (No. OHS/R/0003, 04/23/91) “A Clinical Survey of Paraquat Formulation 

Workers”, M. Kinoulty, J. Tomenson, I. Tams; ICI Central Toxicology Laboratory, 
Cheshire U.K. 

10. Memorandum EPA Health Effects Division (2000):  “Review of Paraquat Incident 

Reports Involving Inhalation”   
11. Email correspondence (11/09/11); From Kevin Ledgerwood to Andy Cook, “Paraquat 

Sold Formulation”. 
12. Report and letter (04/25/79);  From R.J. Greenough (Inveresk Research 

International) to A.J. Vernal (Imperial Chemical Industries Ltd), RE ICI Study No. 
HR0083. 
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13. Report (undated); “To Observe and Report on Possible Toxic Effects of Paraquat 
When Utilized as a Weed Killer on the Human Organism”, R.H. Isaac , Medical 
Officer, Dunlop Malayan Estates Ltd. 

14. Internal communication document (undated, unaddressed), from “Monty” to “Jerry” 

discussing revision to warnings on Gramoxone and Gramoxone MAX labels.   
15. MEETING REPORT - PARAQUAT LABEL REVISION - CUSA-00089490 (1974) 
16. Hogarty, EXPOSURE OF SPRAY OPERATORS TO PARAQUAT - CHEV-

SJ0021369(1975). 
17. CHEV-SJ0114927 - CTL/P/581 PARAQUAT: OCCUPATIONAL EXPOSURE AND 

DRIFT HAZARD EVALUATION DURING AERIAL APPLICATION TO COTTON IN 
CALIFORNIA, USA (1981). 

18. PERCUTANEOUS PENETRATION OF 14C-PARAQUAT IN MAN PROTOCOL NO. 
11.133 CUSA-00285254 (1982).  

19. Forbess et al. “Exposure Measurements of Applicators Who Mix and Spray Paraquat 

in Grape Vineyards.” HortScience 17(6):955—956. 1982. 
20. CUSA-00187245 – Letter re: PARAQUAT WORKERS EXPOSURE STUDY - DR T L 

LAVY [Forbess] ET AL: UNIVERSITY OF ARKANSAS (1981).  
21. CUSA-00187245 – Letter re: PARAQUAT WORKERS EXPOSURE STUDY - DR T L 

LAVY [Forbess] ET AL: UNIVERSITY OF ARKANSAS (1983).  
22. Memorandum (08/12/05) From Nick Sturgess to Elliott Barry, “Olfactory transport 

to the brain” 
23. Email correspondence (04/05/17) From Kim Travis Syngenta to Jerry Campbell and 

Harvey Clewell, “Inhalation route for PBPK model” 
24. Letter (07/21/76) From David Ferguson (Imperial Chemical Industries Ltd) to David 

G. Sharp (Cia Imperial de Industrias Quimicas do Brasil) RE “Application of 

Bipyridyls by ULV machines” 
25. Letter (05/12/71) To Dr. R.D. Wessel (Chevron Chemical Company), From N. Wright 

(Industrial Hygiene Research, Imperial Chemical Industries Ltd),  RE:  “Paraquat:  

Subacute Human Exposure”. 
26. Report PARA-94-AE-01 (April 1995), Zeneca Ag Products Western Research Center:  

“Paraquat:  Worker Exposure During Mixing, Loading, and Application of 
GRAMOXONE EXTRA to Pecans Using Vehicle-Mounted, Ground Boom 
Equipment” 
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27. Meeting Report – Paraquat Label Revision (March 29, 1974)(File No. 771.1996); 
Chevron Chemical Company Ortho Division, Research and Development, Richmond, 
CA.  
 

28. Syngenta product labels language (1986 - 2018) 
SYNG-PQ-01147191 
SYNG-PQT-ATR-16037814 
SYNG-PQT-ATR-15059138 
SYNG-PQ-00529973 
SYNG-PQ-00532658 
SYNG-PQ-00527378 
SYNG-PQ-00526472 
SYNG-PQ-00531071 
SYNG-PQ-00531074 
SYNG-PQ-00523997 
SYNG-PQ-00530143 
SYNG-PQ-13800599 
SYNG-PQ-02326023 
SYNG-PQ-02627933 
SYNG-PQ-02612119 
SYNG-PQT-ATR-14181304 
SYNG-PQ-00529927 
SYNG-PQ-00539075 
SYNG-PQ-13814651 
SYNG-PQT-ATR-15867380 
SYNG-PQ-00526463 
SYNG-PQ-13806284 
SYNG-PQ-05636514 
SYNG-PQ-05639221 
SYNG-PQ-05620996 
SYNG-PQ-00533159 
SYNG-PQ-00522609 
SYNG-PQ-00534470 
SYNG-PQ-05636662 
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SYNG-PQ-00539639 
SYNG-PQ-00527798 
SYNG-PQ-00526745 
SYNG-PQ-00542236 
SYNG-PQ-02322958 
SYNG-PQ-00525630 
SYNG-PQ-00525795 
SYNG-PQ-02326325 
SYNG-PQ-00526638 
SYNG-PQ-00547048 
SYNG-PQ-01147970 
SYNG-PQ-00535575 
SYNG-PQ-00546834 
SYNG-PQ-00548743 
SYNG-PQ-00541942 
SYNG-PQ-00547955 
SYNG-PQ-00544592 
SYNG-PQ-00546420 
SYNG-PQ-00546474 
SYNG-PQ-00541027 
SYNG-PQ-00543054 
SYNG-PQ-00542678 
SYNG-PQT-ATR-13201533 
SYNG-PQ-00534246 
SYNG-PQ-00547230 
SYNG-PQ-00534440 
SYNG-PQ-00549586 
SYNG-PQ-00549353 
SYNG-PQ-01147905 
SYNG-PQ-00548497 
SYNG-PQ-00546772 
SYNG-PQ-00548265 
SYNG-PQ-00549413 
SYNG-PQ-00546356 
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SYNG-PQ-00530038 
SYNG-PQ-00545108 
SYNG-PQ-00548328 
SYNG-PQ-00544759 
SYNG-PQ-00546719 
SYNG-PQ-00544073 
SYNG-PQ-30811180 
SYNG-PQ-00525969 
SYNG-PQ-00535120 
SYNG-PQ-00544460 
SYNG-PQ-02610123 
SYNG-PQ-00546985 
SYNG-PQ-00544948 
SYNG-PQ-00546525 
SYNG-PQT-ATR-16562435 
SYNG-PQ-00537522 
SYNG-PQ-00547604 
SYNG-PQ-00547883 
SYNG-PQ-00544815 
SYNG-PQ-00527296 
SYNG-PQ-00536191 
SYNG-PQ-02614990 
SYNG-PQ-02629246 
SYNG-PQ-00547675 
SYNG-PQ-00223774 
SYNG-PQ-30899057 
SYNG-PQ-00527090 
SYNG-PQ-00536832 
SYNG-PQ-30896534 
SYNG-PQ-00526909 
SYNG-PQ-30904133 
SYNG-PQ-30887570 
SYNG-PQ-30882713 
SYNG-PQ-00198334 
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SYNG-PQ-30848418 
SYNG-PQ-13804161 
SYNG-PQ-13801541 
SYNG-PQ-13798708 
SYNG-PQ-13877847 
SYNG-PQ-13828476 
SYNG-PQ-13964699 
SYNG-PQ-13779960 
SYNG-PQ-13792043 
SYNG-PQ-13747774 
SYNG-PQ-13774687 
SYNG-PQ-13773574 
SYNG-PQ-13751275 
SYNG-PQ-02323427 
SYNG-PQ-30811918 
SYNG-PQ-30815830 
SYNG-PQ-30823514 
SYNG-PQ-02041790 
SYNG-PQ-30817701 
SYNG-PQ-00535943 
SYNG-PQ-21745461 
SYNG-PQ-02041048 
SYNG-PQT-ATR-11263064 
 

29. Chevron product labels language (1965-1982) 
CUSA-00111054 
CHEV-SJ0001590 
CHEV-SJ0001587 
CHEV-SJ0001578 
CHEV-SJ0001563 
CHEV-SJ0001551 
CHEV-SJ0001541 
CHEV-SJ0001538 
CHEV-SJ0096104 
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CHEV-SJ0096210 
CHEV-SJ0001523 
CHEV-SJ0001513 
CHEV-SJ0001464 
CHEV-SJ0001451 
CHEV-SJ0096313 
CHEV-SJ0096289 
CHEV-SJ0096301 
CHEV-SJ0096405-0096407 
CHEV-SJ0096306-0096307 
CHEV-SJ0001407 
CHEV-SJ0096742-0096746 
CHEV-SJ0096798-0096801 
CHEV-SJ0096767-0096770 
CHEV-SJ0096759-0096762 
CHEV-SJ0001399 
CHEV-SJ0001401 
CHEV-SJ0096947-0096950 
CHEV-SJ0097074-0097078 
CHEV-SJ0097225-0097229 
CHEV-SJ0097182-0097186 
CHEV-SJ0097305-0097309 
CHEV-SJ0097295-0097300 
CHEV-SJ0097421-0097426 
CHEV-SJ0097382-0097387 
CHEV-SJ0097391-0097396 
CHEV-SJ0087060-0087065 
CHEV-SJ0088181-0088186 
CHEV-SJ0088191-0088196 
CHEV-SJ0001386 
CHEV-SJ0001383 
CHEV-SJ0088167-0088168 
CHEV-SJ0088141-0088146 
CHEV-SJ0088098-0088104 
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CUSA-00225237-00225244 
CHEV-SJ0087975-0087982 
CHEV-SJ0087985-0087987 
CHEV-SJ0087933-0087940 
CUSA-00100388 
CHEV-SJ0087907-0087914 
CHEV-SJ0087869-0087876 
CHEV-SJ0087812-0087819 
CUSA-00225201-00225210 
CHEV-SJ0087677-0087684 
CHEV-SJ0087651-0087658 
CHEV-SJ0087613-0087620 
CHEV-SJ0087563-0087570 
CHEV-SJ0087541-0087548 
CHEV-SJ0087493-0087500 
CHEV-SJ0087445-0087452 
CUSA-00103075-00103082 
CHEV-SJ0087242-0087249 
CHEV-SJ0098941-0098948 
CUSA-00094706 
CUSA-00339895-00339902 
CUSA-00226134-00226141 
CUSA-00094491-0094498 
CUSA-00263840 
CHEV-SJ0099421-0099428 
CHEV-SJ0099435-0099443 
CHEV-SJ0070074-0070082 
CHEV-SJ0070086-0070094 
CHEV-SJ0096322-0096323 
CHEV-SJ0096429-0096430 
CHEV-SJ0095981-0095988 
CHEV-SJ0088079-0088080 
CHEV-SJ0096623-0096625 
CHEV-SJ0095937-0095943 
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CHEV-SJ0095889-0095894 
CHEV-SJ0096037-0096044 
CHEV-SJ0095821-0095822 
CHEV-SJ0095944-0095950 
CHEV-SJ0096013-0096020 
CUSA-00120746-00120747 
CHEV-SJ0095840-0095843 
CHEV-SJ0095877 
CUSA-00240173-00240174 
CHEV-SJ0095989-0095996 
CHEV-SJ0087983-0087984 
CHEV-SJ0095848-0095851 
CHEV-SJ0099038 
CHEV-SJ0086062 
CHEV-SJ0096021-0096028 
CUSA-00054213-0054214 
CHEV-SJ0095833-0095835 
CHEV-SJ0095913-0095918 
CHEV-SJ0096045-0096052 
CHEV-SJ0095951-0095957 
CHEV-SJ0095860-0095866 
CUSA-00054209-00054210 
CHEV-SJ0086056 
CHEV-SJ0095852-0095855 
CUSA-00103061 
CUSA-00212024 
CUSA-00054199-00054200 
CUSA-00145321 
CHEV-SJ0096310-0096312 
CUSA-00054201-00054202 
CUSA-00225512-00225517 
CHEV-SJ0086045-0086047 
CHEV-SJ0095958-0095964 
CHEV-SJ0095882-0095883 
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CUSA-00306415 
CHEV-SJ0095965-0095972 
CHEV-SJ0095925-0095930 
CHEV-SJ0096053-0096060 
CHEV-SJ0095997-0096004 
CHEV-SJ0095895-0095900 
CUSA-00307093-00307096 
CUSA-00307092 
CHEV-SJ0097293-0097294 
CHEV-SJ0001548 
CHEV-SJ0086029-0086031 
CHEV-SJ0086024-0086026 
CHEV-SJ0095901-0095906 
CHEV-SJ0096061-0096068 
CHEV-SJ0095783-0095784 
CUSA-00145320 
CHEV-SJ0095931-0095936 
CUSA-00145319 
CHEV-SJ0095836-0095839 
CHEV-SJ0096646-0096649 
CHEV-SJ0095907-0095912 
CHEV-SJ0096029-0096036 
CUSA-00093439 
CHEV-SJ0096005-0096012 
CHEV-SJ0097379-0097380 
CHEV-SJ0095884-0095888 
CHEV-SJ0096771-0096772 
CHEV-SJ0095973-0095980 
CHEV-SJ0095666-0095673 
CHEV-SJ0095682-0095689 
CUSA-00266340-00266347 
CUSA-00435200 
CUSA-00211321-00211329 
CUSA-00255793 
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CUSA-00303442 
CUSA-00263838-00263839 
CUSA-00273217 
CHEV-SJ0095867-0095871 
CUSA-00145323 
CUSA-00145324 
CHEV-SJ0096069-0096076 
CUSA-00303440 
CHEV-SJ0095621-0095622 
CUSA-00113836 
CHEV-SJ0001378 
CUSA-00255792 
CUSA-00263837 
CUSA-00116359 
CUSA-00116358 
CUSA-00116357 
CUSA-00255790 
CUSA-00390099 
CUSA-00390088 
 

30. Current product label 
31. Syngenta Safety Data Sheets (2009 – 2013) 
32. Chevron Safety Data Sheets (1980 – 1984) 
33. Current product counter card, Gramoxone 3LB 

 
34. Material Safety Data Sheets: 

CHEV-SJ0022751 
CUSA-00124536 
CUSA-00033354 
CUSA-00070089 
CUSA-00124540 
CHEV-SJ0007772 
CHEV-SJ0015086 
CUSA-00124516 
CUSA-00331990 
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CUSA-00331987 
CUSA-00077015 
CUSA-00046826 
CUSA-00274750 
CUSA-00314099 
CUSA-00124511 
CUSA-00124523 
CUSA-00124549 
CUSA-00124531 
SYNG-PQT-ATR-04175683 
SYNG-PQT-ATR-02528265 
SYNG-PQT-ATR-04254157 
SYNG-PQT-ATR-02446982 
SYNG-PQ-32089799 
SYNG-PQT-ATR-04254054 
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VII. Statement of Opinions 

Based upon the foregoing and a reasonable degree of scientific certainty, I have reached the 

following conclusions: 

Opinion 1: 

There has existed in the scientific literature sufficient justification to warn users of 

paraquat dichloride of neurological and other health risks. The Defendants failed in 

their duty to warn. 

Background 

Paraquat dichloride ( commonly referred to as paraquat) is a restricted-use, broad-spectrum 

herbicide that is commonly used in the United States to contr·ol weeds in agricultural and 

horticultural crops. The association between paraquat exposure and Parkinson's disease (PD) 

has been studied for decades. In very recent years, several systematic reviews of the literature 

have been conducted and are summarized here. 

In the United States, the Environmental Protection Agency (EPA) is responsible for review and 

registration of pesticide products. The Federal Insecticide, Fungicide, and Rodenticide Act 

(FIFRA) is the Federal statute that governs the registration, distribution, sale, and use of 

pesticides in the United States. With certain exceptions, a pesticide is any substance or mixture 

of substances intended for preventing, destroying, repelling, or mitigating any pest, or intended 

for use as a plant regulator, defoliant, or desiccant, or desiccant, or any nitrogen stabilizer. 

Therefore, paraquat dichloride falls under this statute. FIFRA, having been first enacted in 

1947, pre-dates the EPA When the EPA was enacted in 1970, enforcement ofFIFRA was 

assigned to that federal agency. Before a pesticide may be sold or distributed in the United 

States, it must be registered (licensed) with the EPA Before EPA may register a pesticide under 

FIFRA, the applicant must show, among other things that using the pesticide according to 

specifications "willnotgenerallycauseunreasonable adverse effects on the environment." The 

economic, social, and environmental costs and benefits of the use of any pesticide are factors 

when FIFRA determines whether the product poses an "unreasonable adverse risk to man (sic) 

or the environment". 

19 
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Paraquat dichloride was first registered as a pesticide in the U.S. in 1964. EPA issued a 
Registration Standard for paraquat dichloride in June 1987 (NTIS# PB88-217005). A December 
1991 Data Call-In (DCI) required additional ecological effects, environmental fate and residue  
chemistry data. EPA initiated registration review for paraquat in 2011. In October 2019, EPA 
released the draft human health and ecological risk assessments for public comment.  In 
October 2020, EPA released the paraquat proposed interim decision and addendum to the 
paraquat draft human health risk assessment. After reviewing public comments on the proposed 
interim decision, EPA released the paraquat interim decision in July 2021.   

Evidence in the Literature of Parkinson’s Disease Association 

As a part of the registration review process, the EPA Office of Pesticide Programs (OPP) 
performed a fit-for-purpose systematic review to evaluate the significance and environmental 
relevance of the postulated association between paraquat exposure and PD.  A “fit-for-purpose” 

review is a type of “rapid review” and involves of a finite set of studies.  Rapid reviews are a form 
of evidence synthesis that may provide more timely information for decision-making compared 
with standard systematic reviews. Systematic reviews are defined as “a review of a clearly 

formulated question(s) that use systematic and explicit methods to identify, select, and critically 
appraise relevant research, and to collect and analyze data from the studies that are included in 
the review” (Hartling et al, 2017). While systematic reviews are comprehensive, they can take on 
average one to two years to complete and involve a substantial amount of resources to produce 
using current standard protocols. Rapid reviews “are literature reviews that use methods to 

accelerate or streamline traditional [systematic review] processes” in order to meet the needs 

and timelines of the end-users (e.g., “government policymakers, health care institutions, health 
professionals, and patient associations”). This type of review is used to accomplish an expedited 
literature summary process (Hartling et al, 2017).  In a pesticide registration process, this type 
of review would rely heavily on studies provided by the product manufacturer.   

In the OPP rapid review process, 26 human studies were included.  Despite the limited scope 
and rapid-review process, the EPA nevertheless concluded the following (Wray and Nimon, 
2019):   
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I call attention to the statement: “with respect to occupational exposure, it was determined that 
there is limited, but insufficient, epidemiological evidence of a clear associative or causal 
relationship.”  Therefore, the authors of this rapid-review do indicate that this small sample of 
studies demonstrated evidence of a relationship between occupational exposure to paraquat and 
the development of Parkinson’s Disease.  They state that the evidence (in their non-systematic 
review) was limited or insufficient. The evidence was insufficient because the number of studies 
reviewed was limited.  However, systematic reviews have provided sufficient evidence of a 
positive association.    

Kamel et al (2007) found positive associations between self-reported incident and prevalent PD 
and occupational exposure to paraquat in a very large cohort Agricultural Health Study.  Since 
the time of the EPA literature review, Vaccari et al (2019) published a systematic review of the 
literature and meta-analysis and found a positive association between paraquat exposure and 
PD occurrence. The National Toxicology Program (Boyd et al, 2020) conducted a systematic 
scoping literature review and published the results in “NTP Research Report on the Scoping 
Review of Paraquat Dichloride Exposure and Parkinson’s Disease”.  This review concluded “a 

relatively large body of evidence was identified that collectively describes the potential 
association between paraquat exposure and Parkinson’s disease.”  While a consensus exists, at 
this point in time, that causality cannot be definitively stated, there is ample evidence of a strong 
association between paraquat exposure and PD.  There is ample evidence of neurotoxicity of 
paraquat, from animal studies.  Therefore, it is my opinion that the manufacturer had a duty to 
warn paraquat users of this hazard and the steps necessary to mitigate the effects of exposure to 
the product.  As I outline in following sections of this report, they failed to do so. 

 

Case ID: 220300429Case ID: 220300429Case ID: 220300429

The evaluation of26 hwnan studies considered were all epidem.iologic articles and reported findings on 
13 study populations, including three agricultural cohorts, nine hospital-based populations, and one PD 
registry in ebraska. These study populations may have been exposed to paraquat through occupational 
and non-occupation exposure pathways that vary in tenns of magnitude, frequency, and duration, with 
occupational study populations being more likely to experience exposure as a result of direct use of 
paraquat With respect to occupational exposure, it was detenni.ned that there is limited, bur insufficient 
epidemiologic evidence of a clear associative or causal relationship. This conclusion was based on mixed 
findings in both the Agricultural Health Study cohort and other study populations. TI1ese studies may all 
be subject to uncertainty due to limitations in their design, exposure assessment approach, and potential 
for bias. With respect to non-occupational study populations, evidence from three study populations was 
evaluated and it was determined that there is insufficient epidemiologic evidence of a clear associative or 
causal relationship. This conclusion was based on the small nwnber of studies on non-occupational 
populations, lack of consistent evidence of a positive association, and the potential for bias. 

-
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Evidence in the Literature of Other Health Effects and Routes of Entry 

According to the U.S. Environmental Protection Agency document entitled, “Paraquat 

Dichloride:  Draft Human Risk Assessment in Support of Registration Review” (Britton, 2019)  
 
The primary target organ of paraquat is the lungs with evidence of lung inflammation, scarring, 
and compromised lung function observed throughout the toxicity database in different species 
and across routes of exposure (oral and inhalation). Other target organs identified in the toxicity 
database include the kidneys (mice and rabbits), and eyes (rats). Paraquat caused minimal to 
moderate skin irritation in rabbits and rats following acute dermal exposure and was not acutely 
lethal in rats up to 2000 mg technical concentrate/kg (paraquat ion not calculated). Prolonged  
dermal exposure, however, is more corrosive to the skin.  Paraquat has been found to be highly 
toxic to humans through the route of ingestion.  Fatalities have occurred through accidental 
ingestion of the product.  
 
Numerous studies in the 1970’s and 1980’s examined routes of entry other than ingestion :  
dermal absorption and nasal-mucosal absorption.  A study examined worker exposure and 
dermal absorption (Staiff, 1975) using dosimetry and biomonitoring. It concluded a potential 
dermal absorption exposure rate of 0.01- 3.40 mg/hr. A 1980 study (Chester et al) using 
dosimetry and biomonitoring of Malaysian paraquat sprayers found a mean actual dermal 
exposure of operators was 2.2 mg paraquat/h, with a range of 0 to 12.6 mg paraquat/h. Their 
mean total potential exposure was 66 mg paraquat/h, range 12.1 to 170 mg paraquat/h. The  
mean airborne concentration of paraquat in their breathing zones was 0.97 pg/m3, range 0.41 to 
2.75 pg/m3. Paraquat was found in a spot check of urine in 9 out of 19 sprayers.  A 1981 Health 
Hazard Evaluation report of a dosimetry study of workers involved in aerial sparying found that:  
“Dermal exposure ranged from 0.05 to 2.42mg/hour for a pilot and a swath-marker, 
respectively. The dermal exposure of the mixer-loader was of the same order as that of the 
pilots”.  No respirable paraquat was detected in the breathing zone of any worker. The highest 
total (all droplets irrespective of size) airborne paraquat concentration determined was 26.3ug 
paraquat/m3 for a swath-marker.  The lack of respirable aerosols would indicate that the route 
of entry was something other than inhalation.  Aerosols smaller than 5 micrometers in diameter 
are respirable, but aerosols larger than that are capable of being deposited in the upper airways 
(nasal, pharyngeal, and bronchial passages).   
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ICI was aware of this potential for dermal route of entry, as evidenced by notes of meeting 
between Chevron and Syngenta in 1979, which state: “The Dermal exposure problem is of some 

concern since there have been some published reports of death or injury from dermal contact.”  
 
Evidence of Defendant Prior Knowledge of Health Effects 
 
In the materials I reviewed for this report, there were several internal documents obtained from 
the Defendants, all of which documented a long-standing corporate knowledge of the health 
risks associated with paraquat.  These documents reveal ongoing knowledge, spanning decades, 
of the neurotoxicity of Paraquat, the passage of Paraquat across the blood-brain barrier, and the 
potential for skin absorption and nasal-mucosal absorption of inhalable-size-category aerosols 
that can lead to systemic health effects and fatality.  
 
Neurotoxicity evidence.  As long ago as 1958, ICI had conducted studies which concluded 
that Paraquat “appears to have a moderate toxicity” mainly by affecting the central nervous 
system, and it can be absorbed through the skin.” (SYNG-PQ-23457731)   
 
Rodents used in early toxicity studies demonstrated neurotoxic effects after exposure to 
Paraquat, including incoordination, tremors, hyperexcitability, and violent forced movements. 
(SYNG-PQ-03056264); (SYNG-PQ-00548877); (SYNG-PQ-02455626); (SYNG-PQ-01604378).  
These internal findings were confirmed by outside research. An independent study in 1971 by 
outside researchers in Poland (translated by Syngenta) concluded that “[i]t follows from the 
above results, that gramoxone acts on the central nervous system.” (SYNG-PQ-02457809).  A 
1990 study also demonstrated that Paraquat is able “to cross the blood-brain barrier.” (SYNG-
PQ-01984579). 
 
In addition to animal studies, Syngenta received autopsy reports of human paraquat poisoning 
victims, beginning in 1968.  An internal document regarding that 1968 report indicates that 
results showed that even the ingestion of a “relatively small quantity” of Paraquat would cause 

an amount “rather higher than we would have expected” to accumulate in the brain (SYNG-PQ-
04263689).  Autopsies conducted throughout the 1970s and 1980s repeatedly found paraquat in 
the brain of poisoning victims, and demonstrated that Paraquat remained in the brain for at 
least 25 days (SYNG-PQ-02459333).  
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Syngenta knew from internal and outside studies that male mice exposed to Paraquat 
consistently suffered a loss of dopaminergic neurons in the substantia nigra. This finding was 
“judged to be real, to be related to paraquat treatment, and to be adverse in nature.” (SYNG-PQ-
37252264). Syngenta determined that based on these findings “it is prudent to assume that this 
finding is potentially relevant to man.” Id.  In September 2008, Dr. Donato Dimonte, a 
Parkinson’s Disease researcher and Syngenta consultant reiterated these findings in a 
presentation to the company. (SYNG-PQ-00034773).  In March 2009, former scientist for 
Syngenta, Dr. Ted Lock, published a review of the existing literature and stated “[w]hat is now 

beyond doubt is that paraquat can enter dopaminergic neurons in the substantia nigra of 
C57B16 mice in sufficient concentration to cause cell death.” (SYNG-PQ-20758517). 
 
In an internal memorandum, Syngenta scientists discussed recent reports showing that 
paraquat can penetrate the blood brain barrier, gain access to deeper structures in the brain, 
and can lead to free radical production and membrane damage. (SYNG-PQ-13085990).  Based 
on this evidence, Syngenta recognized that the data linking Paraquat to Parkinson’s Disease 
“seem quite compelling…” Id.  
 
Nasal-mucosal route of entry evidence.  An internal memorandum in 1968 describes an 
ongoing investigation into worker nose bleeding incidents among paraquat manufacturing 
facility workers at the Pilkington-Sullivan Works No. 2 Paraquat Plant (SYNG-PQ-02518502).  A 
1973 paraquat fatality case is documented, wherein the 29-year-old Yugoslavian applicator was 
spray-applying paraquat in an agricultural setting.  Post-mortem analysis indicated that 
paraquat was the causative agent (SYNG-PQ-13110293).  In a 1979 letter from Inveresk 
Research Institute to ICI, the possibility of nasal mucosal route of entry and occupational 
fatality is discussed (A.J. Vernal, 1979)(SYNG-PQ-02469884).  Also in 1979, a letter from ICI 
scientist David Ferguson states that droplets entering the oro-nasal passages is a potential route 
of entry.   
 
In a study produced by the ICI Central Toxicology Laboratory in 1991, workers with exposure to 
paraquat were found to have a statistically higher incidence of nose bleed symptoms than did 
workers without paraquat exposure (Kinoulty et al, 1991).  An EPA study of Poison Control 
Center call data regarding inhalation exposure to paraquat found that large droplets of paraquat 
could enter the nasal passages and pose a “serious hazard”.  Systemic exposure can result via 

this route of entry.  The report notes that nose bleeds are common among those with systemic 

Case ID: 220300429Case ID: 220300429Case ID: 220300429



DE Dickerson, PhD CIH CSP                            Expert Report Nemeth, Lutz, Mabs v. Syngenta et al 

25 
 

symptomology (Review of Paraquat Incident Reports involving Inhalation DP Barcode 
D260797, Chemical #061601, 2000).   In a 2011 email exchange between Kevin Ledgerwood and 
Andy Cook regarding paraquat solid formulation, the toxicity of occupational exposure to 
paraquat is described in detail.  An undated letter by R.H. Isaac of the Dunlop Malayan Estates 
details a fatality by pneumonitis following paraquat exposure (SYNG-PQ-13114356).  In an email 
exchange between Barry Elliott and Nick Sturgess (2005), the  possibility is discussed of nasal 
mucosal absorption as a route of entry with a transport path to the central nervous system 
(SYNG-PQ-01980100).  And, finally, in 2017, an email exchange between Kim Travis and Jerry 
Campbell, discusses the inclusion of nasal route of entry into the inhalation toxicological model.   
 
Duty to Warn of Health Effects 

Originally, the United States Department of Agriculture (USDA) administered FIFRA, which 
monitored the efficacy claims of manufacturers through a registration program. FIFRA’s initial 

intent was to protect farmers by requiring accurate labeling of pesticide contents, thereby 
enabling farmers to make informed choices regarding the product’s effectiveness and safety. In 
1970, with the formation of EPA, responsibility for administering FIFRA transferred from USDA 
to EPA. The primary objective of FIFRA is to ensure that, when applied as instructed, pesticides 
will not generally cause unreasonable risk to human health or the environment. To reach this 
objective, FIFRA includes provisions that require EPA to establish programs pertaining to the 
communication of hazards. Below is a summary of those communication requirements, as 
outlined in 40 CFR Part 156:  Labeling Requirements for Pesticides and Devices.   In sections 
that follow, I discuss how the Defendants failed to meet these requirements. 
 
Label Requirements (40 CFR Part 156.10) 

Contents. All registered pesticide products must display labels that show the following 
information clearly and prominently: 

    Name, brand, or trademark product sold under  
    Name and address of the producer or registrant  
    Net contents  
    Product registration number  
    Producing establishment’s number  
    Ingredient statement  
    Warning or precautionary statements  
    Directions for use  
    Use classification 
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Legibility. All words, statements, graphic representations, designs, or other information 
required on the label must be clearly legible to a person with normal vision, and must be placed 
with such conspicuousness  and expressed in such terms at to render it likely to be read and 
understood by the ordinary individual under customary conditions or purchase and use.  All 
required label text must be 6-point font or larger, appear on a clear contrasting background, and 
not be obscured or crowded.  
 
False or Misleading Claims. The regulation requires labels to be free from “false or 

misleading” statements, such as regarding the composition of the product, the effectiveness of 

the product, statements that negate or detract from labeling statements required by the act, 
claims of safety, statements that minimize the risks.   
 
Directions for Use.  The regulation describes the requirements for preparing the directions of 
use.  These must be easily read and understood by the average target user of the product.  When 
followed, they must be adequate to protect from personal injury and adverse effects.  The 
directions must be placed on conspicuous part of the product label.  The directions must contain 
the following items:   
 

1) Statement of use classification (restricted, in the case of paraquat)  
2) Violation of Federal Law to use in manner inconsistent with labeling 
3) Sites of application 
4) Target pests 
5) Dosage rates 
6) Method of application (dilution, equipment) 
7) Frequency and timing of application 
8) Worker protection statements 
9) Use, storage, disposal 
10) Limitations on use 

 
Human Hazard and Precautionary Statements.  Hazard statements are required to 
describe the type of hazard that may occur, while precautionary statements will direct or inform 
the users of actions to take to avoid the hazard or mitigate its effects.  All required warning  
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statements shall be grouped together on the label and shall appear with sufficient prominence 
relative to the other front panel text and graphic material to make them unlikely to be 
overlooked under customary conditions of use.  The label must contain a Toxicity Category for 
acute hazards of pesticide products.  Most human hazard, precautionary statements, and 
personal protective equipment statements are based on the toxicity category.  Below is the table 
from 156.62, describing the toxicity category system employed. 

 
Paraquat is toxic to humans (Category II) by the oral route and moderately toxic (Category III) 
through the skin.  Pure paraquat, when ingested, is highly toxic to mammals, including humans, 
causing severe inflammation and potentially leading to severe lung damage (e.g., irreversible 
pulmonary fibrosis, also known as 'paraquat lung'), acute respiratory distress syndrome (ARDS), 
and death. The mortality rate is estimated between 60–90%. Paraquat is also toxic when inhaled 
and is in the Toxicity Category I for acute inhalation effects. Paraquat also causes moderate to 
severe irritation of the eye and skin (Category III).  
 
The regulation states: “when data or other information show that an acute hazard may exist to 
humans or domestic animals, the label must bear precautionary statements describing the 
particular hazard, the routes of exposure, and the precautions to be taken to avoid accident, 
injury, or toxic effect or to mitigate the effect.  Since data do exist to indicate that paraquat may 
cause neurotoxicity, the label must contain precautionary statements describing that hazard and 
precautions.   The precautionary statement must be preceded by an appropriate signal word.  
Signal words (Danger, Warning, Caution) reflect the toxicity category of the product, as 
described below: 
 

Case ID: 220300429Case ID: 220300429Case ID: 220300429

Acute Toxicity Categories for Pesticide Products 

Hazan! 
I II UI IV 

Indicators 

Oral LO:so Up to and including 50 ->50 thru 50-0 mg/kg >500 thru 5,000 img/ >5,000 mg/kg 

mg/kg kg 

Dermal Up to and including >200 thru 2000 mg/kg >2000thru 20,000 >20,000mg/ 
LD,o 200 mg/kg mg/kg kg 

Inhalation Up to and including .:,,.Q.2.thru 2 mg/lite1 > 2 thru 20 mg/liter >20mg/liter 
LCM 0.2 mg/liter· 

~ye. COfrosive; corneal C.Omeal opacity reversible No corneal opac'ity; No irritation 
irritation opacity not reversible within 7 day~; irritation irritation reversible 

within 7 days persisting for 7 days within ?days 

Skin C0trosive Se\'ere irritation at 72 hours Moderate irritation at Mi\d or slight 
irritation 72houra irritation at 

72hours 
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Personal Protective Equipment.  Each product shall bear the personal protective 
equipment statements prescribed by section 156.212, as shown below.   

 

 
 
According to the above table, paraquat should contain the following label recommendations for 
PPE usage:  long-sleeved shirt, long pants, socks, shoes, chemical-resistant gloves, respiratory 

Case ID: 220300429Case ID: 220300429Case ID: 220300429

, a, Requirement. Except as provided in paragraph (a)( 4), each pesticide product must bear oo the front panel 
a signal word, reflecting the highest Toxicity Category (Category I is the highest toxicity categofy) to which 
the product is assigned by any of the five routes of exposure in.§ 156.62. The signal word must also 
appear together with the heading for the human precautionary statemeflt section of the labeling (see§ 

~~'.!~)-
, Toxicity Category I. My pesticide product meeting the criteria of Toxicity Category I for any route of 

exposure must bear on the front panel the signal word "DANGER." ln addition, if the product is 
assigned to Toxicity Category I on the basis of its oral, inhalation or dermal toxicity (as distinct from 
skin and eye irritalion), the word "Poison• must appear in red on a background of distinctly 
contrasting color, and the skull and crossbones symbol must appear in immediate proximity to the 
word "Poison." 

\2 Toxicity Category II. Any pesticide product meeting the criteria ofToxicity Category II as the highest 
category by any route of exposure must bear on the front panel tile sjgnal word "WARNJNG." 

131 Toxicity Category Ill. Any pesticide product meeting the criteria of Toxicity Category Ill as the highest 
category by any route of exposure must bear on the front panel the signal word •cAUTION." 

41 Toxicity Category IV. A pesticide product meeting the aiteria of Toxicity CategOf)' IV by all routes of 
exposure is not required to bear a signal word. If a signal word is used, it must be "CAUTION_-

Table 1-Minimum Personal Protective Equipment (PPE) and Work Clothing 
for Handling Activities 

Route of Expostie 
Toxicity category of End-Use Product 

I II Ill IV 

Dermal Toxicity or coveralls worn over Coveralls worn over Long-sleeved Long-sleeved 
Skin lrrita1ion long-sleeved shirt and short-sleeved shirt and shirt and long shirt and long 
Potential1 long pants short pan1s pants pants 

Socks Socks Socks Socks 

Chemical-resistant Chemical-resistant Shoes Shoes 
footwear footwear 

Chemical-resistant Chemical-resistan1 Chemical- No minimum" 

gloves2 gloves2 resistant 
gloves2 

Inhalation Toxicity Respiratory protection Respiratory protection Nominimum4 Nominimum4 

device3 device3 

Eye Irritation Protective eyewear Protective eyewear Nominimum4 Nominimum4 

Potential 
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protection device, protective eyewear.  In 2023, the EPA revised requirements for labeling and 
now requires specification of type of respiratory protection device.   
 
Other Chemical Label Standards 
 
The Globally Harmonized System of Classification and Labelling of Chemicals (GHS) is a 
worldwide initiative to promote standard criteria for classifying chemicals according to their 
health, physical and environmental hazards. It uses pictograms, hazard statements, and the 
signal words “Danger” and “Warning” to communicate hazard information on product labels 

and safety data sheets in a logical and comprehensive way. The primary goal of GHS is better 
protection of human health and the environment by providing chemical users and handlers, 
emergency first responders and the public with enhanced and consistent information on 
chemical hazards.  

While the EPA Office of Pesticide Programs had been involved in the development of the GHS 
system, the OPP has not yet required GHS-compliant labels.  The EPA OPP has a different set of 
requirements for pesticide product labels, as discussed in the preceding sections.  These are the 
requirements the Defendants were to have adhered to in the communication of paraquat 
hazards. 
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Sample Pesticide Label with Current and GHS Requirements 
To h,lp $tal"",hokler.1 ealJl ::i be:ttN" l)j1d-mlJ:andin,e ofhQw OHS m"y :iff«t thE! appe.·uw~ of~1c1de proclnf't l;1M1,-F,;P;\f11; Offi~ of 
Pesuci~ Propram.l (OPP) b&I drafted the followma umple la.be-ls., sho\1,,11 wtth ·cwren.t reqmrfflleuh and wnh modlfic.auons necesury to 
be r-oo_~i!itomt with OHS Si>lect :an ,e..~1mple hi-low to \·1ew a fa~r inJ:iee and m 1~1m more about ea,r.h lai:>,-1 

Curn:11l OPP K~qllin'.mcnt:. 

,_ .... __ 
;:?l;,_·--·-·· , ..... 

----:~~-~~~1 
J'"Et~-:~-==~~ 
::-~---·-

._____) 

Modififfi with GH~ F.lem,nfs 

~.--~----ffe-r.. ~ _ DUS'! 

::;.-+­
:..!.--

A!Jsigwng the lfPVTopriuk' ba..:llru comwuwootiUD d~"UU.'Ul'> IQ po.:.~1icidt! pruducU n.-quin.-:. koo\\k.Jgi.: oflht- product s to.~city 
c.a.te~es. TI.e .wumptiom for the toxicity ca1e~nes of the umple product u-e as foUow1: 

t:adt-r Cur"11t OPP Req11i.rt111e.nu; 
• A=eW!.J.lltio:rl.Toxkny:Cmg«ym 
• ,\(l,."k ~ T®'lt}': C~gOI)· IV 
• AMCOn!Toxicrty:Ca;it",g_ocy[V 
• Stm C'.orrol~ 1muuo:c.: ClleJOIY m 
• t:1rtbmay,r llnU1hU11 Cld,:i;:Ul'Y Ill 

• Ac1."lel~d totbtAqlliaKEa,womcot:NA 

VnduCOS; 
• -~~Tox..¼:AY:Catqo,y4 
• Ar1ll1! l~m:ll T~1c1I) V1ttlafflr1P<t 
• .;1,.,,11~()nlTq,:..-;ll'("lJwbi.i:lf....d 

• St.in Com».ia&'Irnuoaoi CJcqory 1 
• EyeDamagtlnitatioa.:C:ue!OC')'?S 
• At:ill~ H:u""d In 1hr A•lll'll.u; ~..11rnomlll'lll C~y t 
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The United States Occupational Safety and Health Administration (OSHA), through its Hazard 
Communication Standard (29 CFR 1910.1200) adopted the GHS system and required chemical 
manufacturers and distributors to produce GHS-compliant labels and Safety Data Sheets for 
chemical products sold and distributed within the United States, as of June 1, 2015.  The Hazard 
Communication Standard applies to manufacturers and distributors or chemical products.  
However, pesticides that are regulated by FIFRA are exempt from the Hazard Communication 
Standard and the FIFRA labeling requirements take precedence.   

Evidence of Defendant Failure in Duty to Warn  
 
My review of product labels, safety data sheets, marketing materials , and internal 
correspondence for the paraquat product reveals that the Defendants failed to adequately warn 
users.   Below, I summarize the deficiencies I noted in the communication of risk to paraquat 
users. 

The product label from the 1980’s did not conform to the requirements of the EPA FIFRA 

outlined in 40 CFR Part 156:  Labeling Requirements for Pesticides and Devices.  Specifically 
lacking were adequate Human Hazard and Precautionary Statements.  Hazard statements are 
required to describe the type of hazard that may occur, while precautionary statements will 
direct or inform the users of actions to take to avoid the hazard or mitigate its effects.  The label 
from that period of time did not provide sufficient information about inhalation, skin 
absorption, and nasal absorption routes of entry.  The range of health effects know at that time 
were not communicated on the label.  Therefore, the hazard was not adequately described and 
the mitigation for avoiding the routes of exposure were not adequately described.    

Toxicity categories were not assessed and communicated.  And, the personal protective 
equipment recommendations, which stem from the hazard statement and toxicity categories, 
were not adequate for the hazards.   The statement of PPE recommendation (shown below) only 
recommend PPE for the tasks with exposure to highly concentrated paraquat.   It states:  “when 

pouring, loading, mixing concentrate or when exposure to concentrate is possible, wear:” and 

then lists the PPE categories.  While this list of PPE is appropriate for mitigating the risk, there 
should not be a recommendation for these tasks only.  There should also be a recommendation 
for the application tasks and for tasks that result in drift-exposure.   
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PPE Recommendations on Paraquat Label 

 

 

Front Panel of ICI Paraquat Label 

Case ID: 220300429Case ID: 220300429Case ID: 220300429

Wheo pouring, k>ading, mbdng cona,nt,ate or when 9XP05Ure to concentrate IS 
possible wear: 

A NIOSH/MSHA-approlled pesticide respirator. 

Protective clothing (disposable suWooYefllls or long-sleeved shirt and pants). 

Ful lace shield. 

Mid•loreann waterproof gloves. 

Watefl)rool apron and lootwelor. 

When sp,aying end-use ditution outside of an endOsed cab or aircraft or when 
contac~ng vegetation _, with sp:ay ._r: 

Protective dothing (lisposable sulVooverals or long-sleeYed Shirt and pants). 

Wide-brimmed ha!. 

Waterproof lo.>IWear. 

REMOVE contaminalad dottling and wlltl separate lrom olher laundry before reuse. 

Front Panel 

AESTIIICTED USE PESTICIDE 

For-Nle10anduseQdft,yCeftlfiedAl)Pliclto!l0< __ .,..,_ 
supetVlsion and only fortnose ,_ '°"919d by 1he Cor1ifled Ajlplicato(s ...-. 

GIWIOXONN EXTRA -•Ide 

A Weed, Gross, ond - Aki-• 

KEEP OUT OF REACH OF CHLOREN 

0 
DANGER POfSON 

X 

ONE SWALLOW CAN KIi.Li 

SYMPTOMS ARE PROLONGED AND PA .. FUL. ONSET OF SYMPlOUS MAY BE 
DELA YEO FOR UP TO 3 DAYS AnER SWALLOWING. 

PELIGRO 
PRECAUCION AL USUARIO: 54 usted no lee inOtes. no use este producto hasta (J.le la 
etiqueta le haya sido e~icada ampliamente. 

• DO NOT USE OR STORE IN OR AROONO ntE HOME. 
• DO NOT REMOVE CONTENTS EXCEPT FOR IMMEDIATE USE. 
• NEVER PUT INTO FOOD, DRINK OR OTHER CONTAINERS. 
• REFER TO SIDE P•NEL FOR STATEMENT OF PRACTICAL TREATMENT. 
• READ PRECAUTIUNARY STATEMENTS ON SIDE/BACK PANELS. 

ACTIVE .. <'REDIENT: 
Paraquat dichloMe (1, 1 '-dmelhyt-4,4'-bil>l'Tid"ium ddlloriJe) . , 
INERT INGREDIENTS, .. , .. . . .. .. .. . . .......... .. 

Total 

Contains 2.5 lls paraquat cation per gallon. 
Contains stencll (odor) and emetic. 

Ef'A Reg. No. 10182-280 
EPAEsl No. 

Made In U.S.A. 
ICI Agtla,ltural P­

ICI Amsllcss Inc. 
w,im;,,g1on, DE 19897 

. , 37.05% 

~ 
100,00-,. 
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Despite considerable evidence that the Defendants knew of the dermal absorption and 
intranasal routes-of-entry of the paraquat product into the bodily systems of the users; and 
despite evidence that the Defendants knew of neurological and organ-system health effects 
associated with these non-ingestion routes of entry, the Defendants persistently failed to include 
this information on the product warnings and instructions.  Internal documents and 
correspondence among members of the Defendants organization provide evidence that the 
organization knew of the potential for paraquat to enter the central nervous system through the 
nasal mucosal absorption pathway.  Yet, the Defendant has persisted in fighting to prevent the 
EPA from including this information in its recent review of the product registration.  Below, I 
provide some of the evidence of these facts. 

In the minutes of a 1974 meeting to review the EPA label for the product, ICI is quoted as 
saying: “Our present label has been severely criticized as being inadequate in that the 

instructions are not clear and can be misinterpreted. The regulatory and public health agencies 
feel that human health must be protected at all costs. The question has been raised: What health 
effects does continuous Paraquat exposure pose to workers? At the present time we are unable 
to properly respond to this question to the complete satisfaction of Public Health and 
Regulatory people.” 

In a 1982 letter from Chevron to the EPA, regarding their reluctant inclusion of dermal exposure 
warning information on the revised label:  “We had hoped and believed that the jury would be 

persuaded by the medical evidence we presented, that even in spite of a callous disregard of 
label precautions, diluted paraquat spray simply could not have penetrated intact skin in the 
manner alleged, or caused a chronic lung fibrosis. But the second jury awarded damages against 
us. Apparently, the jury was also unimpressed with the strong evidence of misuse on Mr. 
Ferebee's part.” 

When Chevron ultimately changed the label following the lawsuit, Syngenta acknowledged that 
this would “cause immense problems for both companies” and advised against sending a letter 

to distributors notifying them of the label change as it was “likely to go unnoticed by all but 

those who make a specific effort to compare the old and new texts in detail.” (SYNG-PQ-
13120361).  Statements such as these clearly evidence the defendants approach to warnings;  
minimize risks associated with Paraquat and deliberately keep critical information about 
Paraquat’s adverse health effects from applicators. 

Case ID: 220300429Case ID: 220300429Case ID: 220300429
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Although it is documented that the Defendant knew of additional routes of entry in the 1970’s, it 

finally included language about them on the label in the 1980’s.  This change was reluctant, as is 

indicated in this quote.   Notice to Paraquat Consumer (1983), the Defendant states:  “Our labels 
for years have emphasized the fact that drinking a fairly small amount of the concentrate can 
cause death…Another change is to add in connection with the DANGER signal that fatality may 

result if the product is absorbed through the skin or inhaled a… These changes, shifting 

somewhat the emphasis from the hazard of ingestion to other exposures, are not made because 
of any new scientific information concerning the action of this product in case of human 
exposure. We believe that the emphasis of the old label was and is entirely appropriate… While 

it is very, unlikely that permanent systemic injury will come from dermal exposure or inhalation 
of spray mist, and we know of no fully documented case where this has occurred without the 
most extreme misuse…Another reason for a label change is that Chevron Chemical Company’s 

judgment (even when concurred in by most of the scientific world and by EPA) is subject to 
being second-guessed in court by a group of people who are likely to be inexperienced and 
motivated largely by natural sympathy – for someone who is sick or dead.”  In this remarkable 
quote, the Defendant states that they are grudgingly including the hazard information, because 
of litigation actions against them.  

The defendants could have amended the label as information came to light about the health 
hazards and PPE requirements.  A registrant may file an amended registration at any time to 
update the label to ensure compliance with FIFRA. 40 C.F.R. § 152.50. The registrant must 
provide the EPA with “draft labeling incorporating the proposed labeling changes.” 40 C.F.R. § 

152.50 (e). Additionally, with each new formulation registered the registrant shall provide a 
draft label and also “furnish with his application any factual information of which he is aware 
regarding unreasonable adverse effects of the pesticide on man or the environment, which 
would be required to be reported under FIFRA sec. 6(a)(2) if the product were registered.” 40 

C.F.R. § 152.50(f)(3).  Syngenta and Chevron have obtained at least 34 unique registrations of 
Paraquat formulations over the last fifty years 

There is evidence in the materials I reviewed that paints a picture of longstanding pattern on the 
part of the Defendants in which they dispute scientific findings of independent researchers and 
lobby vehemently against federal regulation of the product warnings and communications.   
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Evidence of this was noted in my review of the 2021 HED Response to Comments on the 
Proposed Interim Decision for Registration Review and updated Occupational Handler 
Exposure and Risk Estimates, one example of many is provided, below:   

 

Defendant paraquat marketing representative, when asked if Syngenta should have 
communicated the neurotoxicity hazard to users (Ouzts deposition,09/28/20, page 101): 
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Comments from Syngenta Crop Protection (EPA-HQ-OPP-2011-0855-0276) 

Comments Regal'cling the PBPK )loclel 
Syngenta commissioned a paraquat in vivo phannacokinetic and excretion in 
Cynomolgus Monkeys in the context of the development of physiologically based 
phan11acokinetic (PBPK) model in non-human primates (MRJD 51247201) . 
Phannacokinetics were effectively proporn-onal to dose. U,inary excretion was the 
predominant route of paraquat clearance and reflected the decline in plasma 
concenn·ations with 82.9% of the administered dose (11=6) being recovered in excreta 

fi-0111 rhe Phase 3 and Phase 4 animals. An average of ca. 10% ofrhe administered dose 
remained in rite monkeys at 48 hours after dosing (Phase 4), consistent with a 48-hour 
mi nary excretion of 90% of the administered dose. Considering the physical and 
chemical properties of {14C}-paraquat dichloride and Its tendency to adsorb to the 
smfaca of laborato1y matarials, only having ca. 7% of tho administarad dosa 

unaccounted/or in the excreta of our study, assumed due to procedural losses, is 
substantially less thm, would have been expected based on previously established 
precedents in published reports of other kinetic investigations (Roffey et. al., 2007). This 
cynomolgus monkey study did not specifically examine PQ kinetics in the brain. The 
independent smdies of Bartlett et al. (2009) using macaques dosed inn·avenously with 
{JJC}-radiolabelled paraquat, elegantly addressed paraquat brain kinetics without 
euthanasia of the animals and used quantitan·ve PET {Posin·on Emission Tomography) 
imaging which is considered as the gold standard for in vivo imaging. 

EPA l'espons, 
The studies identified by Syngenta in this comment do not contribute new i.nfonuation 
that impacts the conclusions of the systematic reYiew (SR). The PBPK snidy does not 
address brain kinetics and the referenced Bartlett et al. (2009) study is already discussed 
in the SR. The Agency refers Syngenta to the SR (A. Wray. TXR 0057888. D449106. 
06126/2019) for further details. 

10 Q, Yeah. Yeah. Is the fact that paraquat 

11 gets into the brains of applicators as Dr. Botham 

12 says Syngenta has known for 25 years -- is that 

13 something you think Syngenta should have told 

14 farmers and applicators of paraquat since the time 

15 they first knew it and understood it? 

16 MR. WEIR: Same objections. It's also 

17 vague and ambiguous. 

THE WITNESS: The assessment as far as 18 

19 I would believe the information would be shared? I 

20 think so, yes, sir. 
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Human Factors researchers have studied the phenomenon of “anti-warnings”, a term that refers 

to strategies used by product manufacturers to soften the impact of hazard warnings.  Bohme 
and Egilman (2013) report that two strategies are used to prevent hazard warnings from 
impacting product sales.  The first is inadequate warnings (or no warnings at all). In pursuit of 
the inadequate warning strategy, a company might suppress findings of studies that reveal 
hazards of the product.  Or, they might lobby regulatory or consensus organizations to prevent 
the passage of mandatory hazard reporting rules.   The second anti-warning strategy is the 
production of marketing or product communications that directly conflict with the hazard 
warnings (Wogalter, 1999).  The defendants in this case engaged in both anti-warning strategies.   
They engaged in attempts to suppress the release of internal studies that indicated hazards or 
inadequacy of PPE, for example.  They also have lobbied the EPA whenever a review of their 
product has been undertaken by that agency.  Examples of these anti-warning efforts are 
enumerated in the sections that precede this.   The defendants also engaged in the second type 
of anti-warning strategy:  the production of media that directly conflicts with the hazard 
communication information.   Some examples of this anti-warning strategy are shown, below. 

In a brochure published by the Chevron Chemical Company in July 1984 entitled "Paraquat in 
Perspective”, there are several examples of anti-warnings.  In the excerpt pictured here, the 
statement “it is an environmentally sound product and does not adversely affect health when 

used in accordance with label 
directions” appears on the first 

page.  This was written after the 
aforementioned internal 
documents dated 1968, 1973, 
and 1979 discussed health risks 
and fatalities associated with the 
product.  This brochure was 
published after internal 
documents discussed the 
possibility of nasal-mucosal 
entry into the body.  But the 
“label directions” mentioned in 

the passage did not explain how 
to protect against that route of 
entry.   
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PARAQUAT in 
PERSPECTIVE 
Poraquo1 \:I ctn aqrteutturcdhcrbScido dLseovorod 
by lmperlol Chem.loo] lndwtrte~ PLC (ICI) 1n U'l8 
!ale ! 9505 tmd. morket&ct le\ the Unl!Od S!Ol8:S by 
Chevron Chem.le-al Compor.y since 1966. 

[11 lru;t pa;~ l~w yoors. ttony An"Wrk:ons have 
become aware of Pc.raqua1. not b&catJ:ie 01 l~ 
&ts$nttal role on th&tarm, b\ll bec::cnaethe U.S. and 
t◊retgn govemmA-ntt. have used 11 to det.1roy 
lUegullyorown morlluo.nu et0ps tn Utotr oout1t:rtoo. 
Th(t ro:;ult I'S u. hetghWned oworoness 011.no 
herbicide by the non-farm publlc and a lti<ir lhol 
Par<tquot<.on.tamlnat&d. marlJuan.a could pose 
hAOlth h(JZ.Ords It') lho,!;8 who ,mokEk1 or ingested 
lhQ:;.ulr..kJ.l~co. 

to h~~~t~. t~~~~~!:f'~:~l~~k_ury 
mar11uana, 1h& f&m" 01 damcge remains. And wlih 
eoch new c:tevalopmenl in ll'ttit govtitmm&n.1'1 etfort 
to control tho Wegally gro._..n sub$lanoo comos 
onolhQr wove vf odv~r.;e and mls.loodlng mOOio 
attention about Paraquat. Thu klctli uro U18"..0: 

• There have beon no cases O( potsonioO 
reau.lliDg hom th• p1opei agricultur<Zl ua• ol 
Paraquat; 

lc.!OrmcrtlO:U!Oltll.ltt>r«llllfltWO&El~blTZl♦U'Olt♦<1 
Stc~lk D♦~<u1me111 ~ Av1J11.\llllue, IA• U'alled ikllff lu1-11 
of X.ullh Sla\J.tk:11, Th• loil ConHnaUo.n S.rric•, lh• 
H111lkNl.11l A1Jdc;lllhmil Cbemll.llb Auooh:r!JoA 1111d 11lbe1 
MM1.rc.1. Cl b ))cu.edo11 tb• tHNtacl.ontllic:-W.e:u,cecrww]obl• 
1.11 Ml, ltk. S(ae•.etenutlereW<11reh1talwa,acoartD111.tn,o, 
.bo au.c• to r•t♦? 10 tti.e 11:11011 cu.n•nt lD.fom1at1oJl mMI UINl 
-~~le, iUW<;rJII -• :prQQU~lll lu:l,,l;U)' la Ql'.<;;...,..TQ,1111,;;e WIil> 

• Poraquat l'; ono 0, tho mos! commonly u~ and 
ver,atil.e herb!c!des on lhe tnarlt81 today. 11 ls 
used annually on 10 to l2 mnuon acros C( U.S. 
cropland and In more than lOOcountrtes around 
tbA-wartd; 

• It l$ an onvtronmentolfy IOU~ product ()11,rj d0$S 
not odverwly ottud hoolth whOn uood In, 

• ~~~tWJ~I~~~~~~~ UnltecJStules 
ond must be applied by lraL".led <lJ\d. Ucerued 
appUoa1ors or p&£$0nS undtH· 0Htir-dlred 
supervblon: 

• Paraquat use on. Uta rarm oon actucrlly Lmprove 
tho onvtronmant wl'len us.cl ln ,oU-~vini:;, 
coosorvatlon•lillage progra."J\S. Al the somo tirne, 
11 onablo~ fon:nors to OOM&rv• energy, llt'\O. 
labor and capital 

Whether or nol I}\(! U.S. or o1har ooverr.menl3 
decide to OSA Paraquat lo eradk.-oto mo:r1}1Jana 
ObSCUl'OS 1he t)a$lC question of Its Orlglnally 
lnleoded \Lse on thee lcrl'M.. ft l!l ihb broador 
qumtlon o1 erWirorunootal and h.aalth risks ol 
Paraquot ln I.he agrtculturol community. nYJc'.t­
sured ctgalnsJ beneflts, 1h01 lhls txx>klet will 
addr&.;..,;., 

klbel <1.0111aer fla1eJ111•a.b II iid dli..:.UOU O:QO •Ub opp,\u;lgblv 
,cgi. o;ocl 1.-d•r<III r,.g11la1loo11. U ~u baTe l11db.,,Q'l,l~t!oa.11 
cabl:Nl rcrn:aquCJt. wt1t•t« 

Muoq•tl'uhlJc >..ttoin 
ctl..,10~ Cbemtcot C<1mpco7 
,171 Malll:ctl Streat 
San l'nuurluio, ~A. 0,1;1(15 

CUSA-00019357 
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The use of images that conflict with manufacturer warnings and safety instructions is another 
method of anti-warning.  In the 1984 Paraquat in Perspective brochure, the following image 
appeared in which the paraquat handler is wearing a short-sleeved.  This, despite the photo 
caption which reads:  “must be used … in accordance with label directions”.  However, the 

product label at that time stated:  

 

This image, therefore, is directly conflicting the warning message to protect skin from the 
chemical.  It is a classic example of anti-warning.   

 

The Paraquat in Perspective brochure dedicates an entire section to minimizing the health risks 
associated with the product (shown below).  This section equates paraquat with the chemicals 
found in a naturally occurring potato.  This is a perfect example of anti-warning.  This is 
confusing the end-user by saying that paraquat is no different from natural items.  The section 
goes on to state that the ocean is composed of chemicals and “do we ‘hold the potatoes’ and stop 

swimming at the beach?  Of course not!”  This false equivalency is clearly an attempt to create 

Case ID: 220300429Case ID: 220300429Case ID: 220300429

Protective clothing (disl)oSable suiVooveralls or long-Sleeved shirt and pants). 

Farm chemic:au-W<e an i:,ote11t1a1114angerou,; i:,104ucts- must be use4 ca,elully and ID 
accordance With label directions. 
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misunderstanding of the hazard communications on the product packaging. This is in direct 

contrast to the following image of the product label, in which the product hazard is stated as 

"POISON One 

swallow can kill!". 
CHEMICALS in 
BALANCE 

In the marketing 

brochure, Paraquat is 

equated to a potato 

or the ocean. TI1e 

reader is given the 

impression that the 

product is no more 

dangerous than an 

organic potato. But, 

in actuality, "one 

swallow can kill". 

Many taclon milucnce whether o parttcuttfr 
sul::)$tance "Will couoo poisontng. The mos1 cnlical 
o.r these fodors !s the arn.ounl or tb..e io:uc substai::tc:::a 
cornp:rred to the amount r'eqm~d 10 z:ouse illness 
Substances proseru in relatively smau qucnnnos 
will mosLUkety haye no W e.Uect. 

1'.lx:N:l: who op :ise: U.te USE 01 c.:bf:-nu1..Cl.Ct k1 

contain same 150 cbemt~. acGcrdJng to th9 
Na.uonot Academy o! Sciences They inc:Jude -7 
a·k".ohn\~ nine aldehyrles two er.t.eT~. 1 ~ 
hydrowrbon:, tind !'1)!J" ~elcnm. Th..~ oontal:­
o-rsenlc 

Arssn!c, incidentally, 15'nol unJque lo,potaloes. 
rt lssowfdelvdlspersecl in nature I hat virtually 011 
lnlil. Ve{lelobles, J!sh nnd o:ritr,inl me01 conlatn ::,r 
least a lew atoms of it 11\Gra ara al:X>ut tliireo 
billion pounds of il m ocear: "Walsr, 1t homl bee11 
oddf;t(I by m:J.otfn.d Ocaur1 woi-e· ju.si huppens lo 
pa mQde up of many etemenu andchenrtoo:1,. ol 
Whtch o.r;eni.t Is one. 

l2ALCOBOu; 

o.ALD.1armu 

13 H.YJ>~CA,UC.NS 

4. DTOr,.J:S 

109 OTB~ll 
CD'.EWCM.S 
INCWDING AJt:iENlC-

DQ w~ "h~ld the _eotata...-Gnd "41R,_swliwnln_g 
al ths beachl 01 cour.se not A swunme, wo1J[d 
have 10 swallow a te"# hundred gallons of sea 
waler dally lo be allacled );ly Ille oraenlc. Of 
deeper concern should be Iha sodlum :.::hlorlde 
{table 3'111) he LntJe3t$. becau:m the rolt- m the firnl 
Qllar1 or iwo 01 sea water would m0s1 llke!'fprove 
total, 

Currenl research lndlcate, lhal many ol lhe 
most abundcmt and nu1rittous tood.s we eat every 
day have evolved the ablt:ly to 6\'Jltneslzo 
chemtccis tn.at me. poisonous Lo Losec!s, unlmuls 
and other pradajors 

1hot's 110od !or lhe plonl, 8\11 these chemicdl.9 
are also knowrt to lnduca genetic changes, and 
e>Jen canoet tn animals and h:utnO..'lS, Pluots lhol 
prod'\JCEI: th.e5e natu{Ct] pesti.;i.des o:re :,o 
,vJctespread Ill nature that no human diet could be 
mode enhrely (roo 01 thsm.. 

ln (ad hu.tnon eons1Jmpbon of these ncrlu.n::rl 
pestjcld"5 to pro!:xtbly I 0.000 tlmes higher lhan the 
cuetaI"'/ wam 01 man-mcao pesucicles, 

i::rO\luc~ IOO<i ct,o\llO Con.1<1<>J :her! k>06 I; Mfhlng 
,norE, thar. dlrte~r1! -:omomoltons_ .1J ch~n\lct.115 
Polatoe, f.-.r examl)I~ oro,ml ly~ nr 

Forprottiction ogalnsl potantlaJ dangers from 
man-made ,ubs1ance~ introciuced info lhe 
envtrcnmenl proper scient111c study and a 
sansfhlG a~ssmeru ot risl~ ®-ct b1::mo1its~10Uo\l.'Od 
by moderallon and sale handl!ng-ts1tie ro!lonol 
onswe.r 

• 
DANGER 
CAN Kill IF SWALLOWED 

"""" HARMFUL TO THE EYES AND SKIN ,-="'-----------------,,, 
FIRST AID UEATMEIIT 

If SWALLOWED 
Immediately' induc:1 vemlll~ by insff'ti"g finger h• lhl'OU ~dministtr 
fluids and indtl:e further vomitirg. Gel to a hospital or physician fast. 
PROMPT fREATMENT IS ,SSENTIAL. Symptorro of Injury may be 
del;y,d 
SKIN CONTAMINATIOM 
In case of contact. waSl\ 1mme<1~telywith waler. Remove cotniag and 
wash skin w~ere o&etssary. Prolonged cor,taci will ca11s0 i.evere 
Irritation. Repeatec con1act may intl"ease danger or absorption. 
EYE CONTAMINATION 
It!! ca>e of contact, wasn ttiorougt.ly with wat♦c and gt\ medfcal 
attention. 

INHALATION 
Oo Ml breathe spray mist 
Exposure to s,:,ray mist may cause irritation and nose b~ds. Stop 
end ctieck spray p(OC(dtJre:, 
Note to Phsii:ians: ErnerQency lntormation-c2U ('215) 233-3737. 

CQ0Tll)fll3 lf1.U.f ! CIH110'no:f,,~ ltlnlul...,,.a,1,1 o.sui,,..i -Oi.110t.-•~oetilO•D•1MI Ohl 
,-,;tr .. !• - ,.-..,- ... ~, .. .,., ... ,.,_,..,PR"' ...... • ~F"-._.• ......... '"I ..... _,,.,.,,,lt!llBJ 
., d ~(~tlHl'l:U:UI'\ ..... .,.. •• ...,_,_ .,,_v~• ._,.,,- ..... 1 

l n-a,>,,j...,._r,,,~-~-..-.~,.-1•~-e>lrti!oio-1~0•"\NIM.,!.-,fi",t~""° 
it,,.. ... _,.., k .. II-- ll>IMII ..,_,., -lb U-•...,, Id o! ,_,,.,llll ......... 0-,n, ... ~11 

::~:...~---,.••••=•-..-.•btn=--~•--::-.=-u:•••--

CUSA-00019368 

POISON DO NOT REMOVE EXCEPT J , ,.};~~~SE~ ~~tp!~l~licoto 
FOR IMMEDIATE USE. , ""°"'"""'their di1ect .,p,msion and,onl'( t 

ONE SWAUOW CAN l(llU t ::;,:"" ,o,.,e11 l1t Ille Ce,,t,ed Appll:aiois c,m 

Dual Paraquat 
A \Need and Gras; Killer· Harwst Aid Chemical 

NEVER PUT INTO FOOD,DRINKOR OTIIERCONTAIN.EllS 

POISON 

DANGER CAN KIU If SWAllOWED 
KEEP OUT OF REACH OF CHILDREN 
00 NOT USE OR STORE IN OR AROUND THE HOME 

... ...... ,..-..... . ' ,. 
~~11111i1;~•~t,J[1, 11.£lffll!'tbl4,C'.!iwilna,TII t.s Jlns..tthulf.:,)J 

I .. A:l•n~ltn:,,, • -. , _ . 
'1lfl1liD 2.111s Pl~ c,»:i iw.!llt<--Or: cts. tx, Ne z.snsza 

READ FIRST AID ANO SAFETY RULES ON SIDE PANELS 

NET CONTENTS 1 GAllON UOIJID 
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In marketing materials, the defendants included images of product users not using the product 

in accordance with product label instructions. For example, the following examples of 

defendant product advertisement show a farmer not wearing the PPE as per the label 

instructions and an ungloved hand next to plants that had just been treated with Paraquat. 

These are in direct contradiction to the label instructions from that same time period (shov-m 

below). Marketing images that directly conflict with a product's warning and safety instructions 

is a perfect example of anti-warning. The user receives conflicting and confusing information. 

Visual iniages are more readily comprehended by the user (Wogalter, 1999) and will have a 

greater impact on the user perception of the product than will the text-based warning and safety 

instruction on the label (Wogalter, 2006). 

Successful 
doublecro 
farmers 
know: 

Ortho Paraquat 
stops weeds aftop 
speed. 

ij 0RTHO 
PARAQUAT 

i 

:-' r. 
' 

I 

_70PS_ -
FO~ POUlilt..£ CROP ~ti 
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RE.\0 EtfflRl LABEL USE STIIICTLY IN ACtORIIANCE WITH 
DANGER STATEMEKtS AND DtAECllD~j1ND WITH APPLI• 
CAILJ' ST/llt' II.NO FE))EIIAL AfGULATIO ,_, 
RU,11 DA.~GEfl ANO HftST AID TREATMENT 011 fJ\ONT 1'1\NEL 
ANO W!)RKER SAJIFl'Y AULES 00 BACK Of PAl~PHLET 
NDTI:; ~ ,01 vse lnund btme ;arden,, 1d!,1>1s, p1ayg1D11,ds or 
olhot arrn lloly la be c:onlacled lly cllli.ret1 01 pets. 
ORTliO·Dll.11 Pllmquali$ a ~ecfat !ormulatkln of bi;lyrtatnium srut 
IMt I& non•llllnoslve to aluminum and m~y bo ~sed In grouM 
l<JHJ\l~IS. This prod~CI 1, eltttCINB ~11 OOUl Orl)A~IB8<19d llnd 
g,assv ~-eects, 
DIRECTIONS 
ORCHARDS AND VINEYARDS AND WlNDBREAJ(, SHADE AND 
ORNAMEN IAL TR!t.S, For kiU 11 -.u,I hruilla■I wHd• und 
griwn and IOI top kln ond 1Qp~ros1ioo or pere~~••'• and gre<1n 
soc~••• •nd,r Fitb,11 trns, i~ the lrttorJJonet• M,1 ern1111d dte 
buo of trer,J qod ,lnos -tua,ondo, Appto,\ Ap,icou, An, .. d ... 
B■na.1111, Chufl.11. Citnas, CDftu. fig11, fiJll.ert1. Gr1pu, Mu-
1dami1 Ruts, Necta,inas. Orives~ Pntt•~as, Peacr-u ... P11ms, 
Pl11m,, Pnrou. W1tfluis afldollt•• Tru1 ,111cl1 n•Arl><>t•i•••• A,h, 
El~,. fir, O•~ ~DII Pint-Allll't flU dlroeted .IAV •l Ho 2 "'"' ,At 
,pra1od-at1.11150~200~~1s WIIOI 101t101ot,;ihlraiwr lhn,lh>1ll 
"'" g<a•~·· Add ORTHO X,71 S1rr•aat1 jnU-lllO) at B OL per 
100 Qij!s. l\pply wltOb the wee111 ..rut llf!SUUI! ,uct111M1tar,d 1IJU 
!WW enmtlt fJ h11R1 , lo 6 W1ctni1 tuuh, r or-m~tcrn Munt, \tutas, 
A'~en 31J_ltbra, l1ta gen11fna~m; w111d1 and yr&Un.. arid f'o, pcrur, 
i-a~-rr.1~1tmffit 11r spot tr1alarnr,l111w,lie necu:i,ry, 

CAUTIOtl: 0o not ~)low $111'3Y t~ C0013Cl Off!>IIR stems. fnllt or 
foliage as Injury may 111stllL Do 0011pra1 L11dtr wi.,dy condtuons 
and us.. a ghld4 lor yooog 1/~es or v!"'s. D~ not ano\\ animals to 
g~z& on rrea,ted areas. 
POUTO VINE.$: PREll~~VEST VINE ICILUNG-1 to 2 p1!, per 
atra. l.1$e t1wi 2 pl rijl~ 1'1111!111 v~ grt1w1111, vlilofooa 11r tihe,a 
~1ck ~Ille 'ldll I~ GoAlied Or 2 air.,liC~l\(ljl~ ol f pl •Ar$1t !illlt 
irowth is de11511. U$e 1111! 1 pt. rato on m.atl#lng Yinll5. Alll)i)I I~ 
50 to HlOga!s. wa1&S ptf :iore with tlKlroUUh co..em~e. Add 8 oz. 
OATIIO X•77 Spreader (non Ionic) per IGO gals. wa1er Do 1101 
makl! 1no111111n 2 lll>Pllcatlol1$ with, mtnlmutn or 6 Gays Delwt,jtn 
IIPPRO~tlt>11$. oo not ~ply within 3 dil~S al ll~Ml~t. Oo POI pas­
ture livestock in trea1Qd l)llteto rlekla, To. ov~kl rnfa;ry 1~ ~~­
q~on1 crope. dO no1 use on m,icK or p&al soils, 
PftErLAN'l' AND PftEEltlUOENCE USE-for KIii or Em119ef 
Allntnl Brulftnal Weed, aod Grasus 1U IDT ToJ KIii orld hp­
pt1sslo~ ot PtrUillilt-Apply WhQn thtl.Weeds aJJd 9taSSbS .,. 
auceulenl and 9rowth i, frQfll l lo 6" tilun (IB11!"r plants ,ire IMS 
affe&ted by 1h13 IR1olm1mt). 
NOTE: To p,n~nn1 l11Ju:!l lo 11"nnlno1lnG Clq) ,eedllnijs 00 00\ 
appl/ prepla.nt or ureemerp1nco ta soils li!tklnw clay mlnural.s, 
It i'f'at, mulok, pure sand. anfflcl-'1 lllamli,g media. 

CUBN ONtV-~or lri! al amu,ig n901otian a,d usillil•I co/ftrol 
.. ,i.to ooin wrl be planted dlr«tlv ln10 , co...., crop, lltlAb.lMtecl 
•od n• ln OmlillU• CIOP mlducs, Aj)~ly 1-2 ~l~lg ORfHU nual 
~4ia~ual ~t~~ !'¼-314 lbs. Altaml 80 v.~tt.nl1 Pit ••r■• as fl 
~roarfr .. l lj,ray. Raf" lo fumino 80 l\litubl, tabtl for direc 
Uoits, f.rn'l,•hf'I' and tauhons. Apply 20-00 gilli"' dii\11!d ,,rlll' 
-,:., ..... A:!d mrTHO X, 17 sr~•d•r jnot:l'iofl<I !1 S Ill per 100 
~•lions dif~1•d 'l''"I'• Md Alwin• IQ spnty l~k lim. Rl~V 
\Joo,ou,1,ty m ,-.ter Thon •ilrl UflTHO nu,1 Pijfllll'IJl ijOff ,uri11; 
t•nt. Cot.ll~•l •~11!1io• ror.Dfflnteod,6 •I nl tilties 

POTATilEt-hr!y PMlu111tr;oaQ• Trn1menl-l\pjlly l q1 per 
ae,i o u:i a bra1ir.a,t lljlplic:~i10f1 in 30 to 100 g,a!s. W8ter aJter 
planll~;. 0$1Jy ~pplfoation to pro~Me maximum welMI Md 
giil.5s emes9en1>1 bul apply before 40 w eenl ~, 111$ 9olall)ll$ 
hlvt ente19et1. An ~P!llieallM nlMe Jtte. 40 p,er ~nt emer• 
~• .,111 redu01 yltll!s. /\Cid ORTIIO K-77~rellder (non-tonlol 
al80l.fNlf 100i;als ll!)~ 

NONCRDP ARlllS- (RtadSl~u. Httn.v 11\argl~s,,aJt~IMl•WJYt 
Ara1111d Com111erca.t llulldl119,, P,ww f'lt11l1, St1111g. Y1rJs lPV 
Dlhtr ln•l•ll•Uon:1, ftnce tlnu, ·Partw~ys Hd SlmDat t4tnc:1ap 
Arou)-for lht to1t1111 of Am1■al Bro1dtuvu Weeda .aid 
Gm~t1 (such 11 hret1•tr, C~lekw1t11.f~artt,Ol'lluflllse1, Ntlllt, 
P!g11r11jj, PIIAllln, PW1Ch11eviru,, Pursl111t. R,d Clover, S-liep• 
"""•11urs•, Thi1llo. W,ld Mw<11r4, WIii! R1dill,. WRd Ollll, 

Nemeth, Lutz, Mabsv. Syngenta et al 

Pfttegou, Cb••l Grou. cro•gr■n) on~ hp Kilt ann ••PP•n• 
1ian af Pe,enni•I We-........-,1-Uc:la 111 8erourdagreu., .tollltt.tonr,11111 
•ad ~1ornlng 1lvryJ- l 2 ql•• per •or• Ati!11\' for lo/II ttYtra9r 
100 lhitroogt1 W<td coolilcl 150 I~ 100 gnlJ. d .. 11,, ~PflY ~t< acn),, 
s .. l ,e,ults "' nb1ao;,d w~•• ~~tf•titiu"" .,tt mti• 10 you~u A1e. • 
tllhmt \\1P.t!:tb •nd g1•tsn M,t11111. woody Wllldl ate tm tl!l~cpp 
1iltl1 Rop;,r •11plic111u1to •• tndod, ,\dd mm:io X· 77 St" l•d« 
JMtl '°"''' at 8 ~, pet ma 1al1 ORTHO n,rni Puraquni i, <GRIP" 
1bl1t wit~ manv resiT!llnJ berlli~idut. A,,oi! 'i""I a,ota, L w1lh loliaQt 
Qr i.,11 ot fDlld CIIIPf 111d o"'""""la • 

WORKER SAFETY RUlES 
AYnld 1e1:IOon1s. l'dDW these ~astldUt s1,e1y fillN lille~ hH· 
dbg Oils pNJG~CL 
USE STRICTlY 'IN ACCORCIANC£ WITH OAJ16ER STATfME'ltTS 
/lt<O DlilfCT10NS, ANO WtrH APPLICABLE STATE AN~ fEP~RAL 
R EGl/i.f. TIOffS. 
W.\Stt Sl'lAS.ilS Hom skin alld eies tnun(X!1a·11ty 
R£MOW~rld wnw oootatnlnal1~clothll'lll 
WASH llelo,a 8alJ11!J, >JTIIIIOflD •M drink.111!1 
CDN&ENlRATE/MIKINO 
Wear lull riu ~klld, 11Jb1Jj11 DIIIYIJG alltl ap1u1 whtl'I ~tlllllll 
cn'lrf"nfr,,t" 

sh1M M'I' sn ·ruk 
A1 1 J •u.-~h11J to wo1.y 111r~I.. lt 1t1e:1u is-"11~ lit li!Jl.l'i»._u1e v.va1 
g1 les and Rl)l)rovell f4ce mask capable of rllltrlng sp,ay arr,f)• 
le Ww wnierproot roo,w&ar and elothi"lt wllllll 1p11Yifl!I er 
w I conractlll~ \l(lgelall,;n wtt ~lib SPf'IIY. 
r--~--------------~------------------~--~ I l ~"'~' , .. , . ,. ,,1 ~r ,. r M ,, ,,~ 1 
tlA/11 ;t, lit ' 
j fht> gr~ilur.l u l•'<ie 10 VI ~d&le, 811 ds Md ut~if 11'/lthle 1111 tr,alod 1 
: •"~• nrii I• ki0.!L K••P 0111 •j lakei 11r1amw nd (llllldi Po 
, ~Pl a~ply wh•r• Jlltloll ,i llk•I)' 10 occu,. 
I DRIFT 
, OllntO 0 ... 1 ?m411tr b t <G~lACI nidl\cllle 1h01 IHI! tit ~n 
: •'••• 1nsu• D• ~o, apJti uodlt' eonditlist, uivul\llnt poillllt 
1 drlt\ to l~Qd, funrg, or otl\tl1 pl•n11n91 Ur•1 n~ght b• denia?•ri 
: 01 1111 crojll th,~I n"d"~d unlil for ... 1., •soot tn11<11mollon 
: EOIIIPMEflff/CONTAINEftS. 
, Flush •II 'iJl"O' e~~1J1mn1 >1,itb wile! ,1111 nie nc:h i~,. 
: WASU anu d .. uoycomainmw.hen empty Ne,,.ireur.e 
i PU tw 1 ta11rnraln,ti wa1er w!rtocloaolng uqut1unt1rl or dfslJoS:11,g l 
:or•mlf)ll, : ------------------------... -------.--------·--· 
SlOAE AT TEhlrERATt/RfS A80Vf l2•F, 
Oa ftOI i'lflt'11fttoil'l .• ~c: rtccl, tntt.1li1Jiffl u, dr-lnllh1u1 ,nltl'I', 

CONDOIONS 0~ SAU: 1, Cl-en Clloo11cal Cc.n,iany (Chevron) 
v,arranis Ilia! !his malflr:.rl conrom1s lo 1he r.h1mlcal descni,oon 
oo tilO label and ls 111asorably fft lor 11!,8 as illf'Bt,ed hereon. 
Clle'lf'OQ naithtrlllilku. ni>r alltilorlzes 1111y ~nt DI repr~en111d~o 
to mRM, any GUier Willlllnl)' al fffllESS Of DI MERC!Wl rABtl• 
In', iju,tra11tu ar reitresanta1lon, e;preis or ln~ttcd. 0011,:;ern,ng 
L/J•~m.alC!lmt 
2. Ctmc~t an~ unforoaeaable la~to11, beyond Chevr1m's cot>l.rot 
prtilllnt 11 trom atllnlnallfl(J ~llrl&ks In conl'.<fctlon wit~ tile use ol 
¢lle111rc~1s Such rtsks int:lua<l. bbl .are oot Jrtil!atl to, damage lll 
tllants ~d e<Ojls lo ..,.blch the liialall~I Ii applied, laclt ol compltle 
ooelroL ar¥I llamag&caused by drill to othllr plilllts 01 crops. Such 
,1s.u OCCIW el/lfn !b~h Ult ll!Odi:tl lueaaonal>ly !II kif tr,e llSD6 
sialed f~ri!<ln a111 rven tlloutih label directions are toltGvrtd, Buyer 
an<! ue•r ;u;k1,owt0091 and 11Ss.uma all risk5 1111d ,nabllll)I (~ep; 
1hos• ~"urned t,v Cbevron uflder 1 oilcJ\'C) rMulllng from han• 
dlill1I, 1tcrage, ll'td ust of th15 «oatorul. 

CHEV 14(136 
MJnu1ar:111rea lor 

Chevron Chemical Company 
Orlha lllvlslon/San Fnnasoo CA 1M n.9 Rlc:lln>an~ CA !M8D4 
Form A9l0-C Pruiluot 1000,21 EPA Reg, Ila. 239-t9~~ 

CHEV-SJ0001385 
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CONTROL VINES WITHOUT 
HOEING! 

You c:ln count on it-the old 
enemies like milkweed vine .md 
Virgin.fa creeper will be 
sneakioi in as usual. Unchttked, 
they ai.n aJmost take over a 
gro,·c. But hoeing just isn't the 
modem way to uo.u.n,a:le the 
mess. It's too costly and. t.im.e­
consum.lng. The Ides. is to get 
them befote they ge~ you. Sp-ray 
them widl OR1'Ho Pl)raq\l.:at CL 
before. they are entangled in 
th~ foliage. 
OiTH0 ParilquM CL gh•es yo\l t 
sensible, economical altern.a-

th•e. h's a non-selective contact 
herbiclde. th.tt burns bade 
stubborn vines, weeds and 
grasses with astonishing speed. 
You can actual.ls see it begin 
to work in a matter of hours. 
And Paraquat can be used in a 
weed control program with 
many residual he.rbicidcs. 
Since Paraquat is inacthratcd 
on coiu::u:::t with the soil_. it's no1 
t.1.ken up by the uce .1s some 
residual herbicides are, so 
there:'$ no d;:u,ger of chlorotic 
folfage. Do not spray gree,1 
li$$'.u;,. Bul Pu:iqust can be uied 
directly on the tree trunk if 
bark is nor greert. Paraquat is a 

1---
lli[II DRTHD 

tox.ic themlc.tl and rnu$t be. 
used strictly in accordance with 
label L"l.s1ruetions. 
For best results, 3r,pl,y ].>;),aquat 
with 0R1'HO X-77 Spreader. 
h insures more thoroua:h wet­
ting and improved weed kill. 
So bang up that hoe for good. 
Talk to your~THODealer abol.it 
the economics of vine and 
weed oontrol w1th 'Paraqust. 
:He'll m1:1ke a beJieverout of y¢u. 
>....ct!! AC.CIO(NT$. tell s.i.rm jltfA!) 
TME EN'nRt Ulltl. INCt.UOI~ CAVTIO,-,S 
A,,tO Yl/,1;.H!llllS. USE AU ~tMIC,US 
Oh'tY A!I OIIIEC;TtO. 

A~ A,t,.,.i;.,,.,.,.,, J,t,-,,,4 01 l~t $.., FM<>f.l;t,, 0~,.tl •/ 
McC.\Nff.CRfCKSON, I.NC. 
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In an internal document, the defendants admit to the process of anti-warning.   

 

This excerpt is from a Meeting Report of the Chevron Chemical Company Ortho Division in 
1974.  The meeting was held to discuss proposed label changes.  The regulatory agency was 
driving this proposed label change to instruct users to use additional PPE.  In the passage 
provided above, the defendants are stating that the organization has had an ongoing concern 
that “fears about Paraquat” would negatively impact sales .  They state that usefulness and 
efficacy of the product used to outweigh the public concern for hazards.  But that a competitive 
product (glyphosate, aka RoundUp) entry into the market necessitated additional measures to 
prevent loss of market share.  The passage states that “some people could be persuaded not to 

have fears about Paraquat hazards…”   This passage is direct evidence of a strategy of anti-
warning in which the defendants engaged.  The passage concludes with a statement that a label 
change to advise for additional PPE use would be a preferred option over the risk of regulatory 
ban of the product from the United States.   

A 2003 Q&A was created by Syngenta’s communications team for relaying information about 

the safety of Paraquat. The Q&A states that Syngenta recommends the operator does not need 
any special protective clothing. Ford-Duvall Depo. at 146-150; SYNG-PQ-01981745_R. This was 
Syngenta’s external message through 2010. Id. at 150:18-151:10. In response to questions 
regarding personal protective equipment, Syngenta acknowledged that not wearing gloves and 
masks were not only predictable deviations from the labeling instructions but also minor 
deviations. Id. at 155-156. And even without this PPE, Paraquat was still safe. Id. at 156-157.  

Case ID: 220300429Case ID: 220300429Case ID: 220300429

Marketing 

Our increasing percent of sales are dependent of "influencers" such as state 
and university cooperators, soil conservation people and field specialists. 
Restricted list classification doesn't appear to adversely affect sales as 
evidenced by the larger number of registrations. In the past, the usefulness 
and efficacy of Paraquat was used to offset complains about drift problems 
and health hazard potential. However, with glyphosate introduction into the 
market these arguments will lose their emphasis. 

It was pointed out that regulatory agencies and use regulations have a direct 
effect on sales. Some poeple could be persuaded not to have fears about 
Paraquat hazards while others cannot. Marketing felt that the signs are 
unmistakable - that people are being influenced on the hazards from Paraquat. 
use. They felt a specific antidote for Paraquat would greatly decrease ad­
verse pressure. ~rarketing did not feel that label recommendations for use of 
goggles and respirator would greatly affect sales. Marketing felt that the 
best course of action in preventing registration restrictions was to modify 
our present label in a way that was acceptable to the regulatory agencies. 
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DE Dickerson, PhD CIH CSP EA1)ert Repmt Nemeth, Lutz, Mabs v. Syngenta et al 

In summary, the Defendant has shown a decades-long pattern of failing to communicate hazard 

information in its possession. It evidenced delays in updating the product labels and it resisted 

inclusion of hazard infomiation in the product review by the EPA. 

Opinion 2: 

The Defendants failed to adequately communicate the need for appropriate and 

effective personal protective equipment 

As with the hazard information, the Defendants also possessed inforniation about Personal 

Protective Equipment (PPE) adequacy for years before this information was conveyed to the 

product-using public. Here is some of the evidence of this fact, below. 

First, an internal email correspondence in which a member of the Defendants organization 

states that there has been an historical reluctance to state on the label the need for appropriate 

resp.iratmyprotection. Wl1.ile the Defendants knew ( as documented, above) of the potential for 

nasal and inhalation routes of entry since the 197o's, this email is dated 2001 and the label at 

that time still did not address mitigating the hazards with appropriate PPE. 

From: 
Sent: 
To: 
Cc: 
Subject: 

Mike, 

Rosen heck Leah U SGR 
20 Apr~ 2001 17' 4 5 
ClaPf> Mike GBAP; Wells Jerry USGR 
Dtxon Monty USGR Chester Gr~ham GBFH, Davidson Drew USUW; Wilks Mar11n GBFH Wheals Ian CHBS 
RE: Paraquat: Respiratory Protee~on 

California keeps a database of all adverse incident reports (we have obtained ihis many times for other products) and 
I believe It is quite easy to obtain, although I have not done this myself. Tim Past.oar or Linda Meyer or Dennis Kelly 
should know how to do this. 

I suggest that Martin and Graham are In a better position to discuss why respirators are not considered necessary. 
However, our exposure models are not Infallible and if there are problems being encountered by workers handling our 
product in the field, we may have to adjust our thinking to ensure that the problem is resolved. 

You would need lo speak to our US sales and field technical staff to assess the impact of adding a respirator lo the 
label. Nowadays the use of PPE and engineering controls such as closed cabs are much more prevalent than they 
used to be, and this request for a respirator may not be as much as an Inconvenience as previously thought. 

Leah 

42 
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In 1986, the ICI Central Toxicology Laboratory published a study of paraquat penetration 
through various protective clothing materials.  The results were important, in that they found 
some commonly used materials, which applicators could wear according to the paraquat label 
instructions, offered no protection at all, while others provided adequate protection.  This 
important informationwas not communicated to the product-using public through product label 
and instructions.  Here are the findings of the 1986 study: 

 

 In 1988, the ICI Central Toxicology Laboratory published its findings regarding adequacy of 
protective glove materials, in a document entitled:  PARAQUAT: PENETRATION FROM 
'GRAMOXONE TMF' THROUGH SAMPLES OF PROTECTIVE CLOTHING MATERIALS.  The 
report contains a disclaimer on the front page, which reads: 

 

The materials tested were MLF, PVC, and nitrile.  After a 6-hour test period, no paraquat 
penetration of the materials was detected.   Again, this is useful information for the users, but 
was not communicated via the product labels or instructions.   

A 1995 report (PARA-94-AE-01) undertaken to evaluate the need for additional PPE 
information on the product labels evaluated worker exposure during normal product use 
conditions:  spray-applying product through vehicle-mounted ground boom, mixing product, 
and loading product into equipment.  The study found 6 of 17 participants had detectable 

Case ID: 220300429Case ID: 220300429Case ID: 220300429

No paraquat ( <O .05119/ml) was found to have penetrated polyethylene-coated 
and Saran-coated TYVEK during the 6 hr exposure time. KIMGUARD material 
had a short resistance to paraquat ion from the concentrate {mean break­
through time <O.Shr; mean penetration rate 608ug cm-2hr- 1) and the 

spray dilution (mean break-through time 2.2 hr; mean penetration rate 
l.Olug cm-2hr- 1). TTVEK, COROVI N and unfinished cotton offered 
little resistance to either formulation, the breakthrough times being 
immediately after application. 

These data would indicate that both polyethylene-coated and Saran-coated 
TYVEK will offer spray operators protection against both concentrate 
GRAMOXONE and the spray strength dilution. 

From the results obtained, TYVEK, COROVIN and unfinished cotton cannot be 
recommended far protective clothing far use during the application of 
GRAMOXONE. 

It should not be photocopied or microfilmed; nor should it be released 
in any form to an outside party. Information contained herein should 
not be used by a registration authority to support registration of any 
other product without written permission of ICI. 
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paraquat in the urine following the exposing activities.  The report identified the highest 
exposing tasks as:  spraying, mixing, and rinsing containers.   

This information demonstrates that Syngenta had knowledge that the PPE included on the 
labeling for Paraquat was not sufficient to adequately protect consumers. The labeling only 
required long pants and a long-sleeved shirt for those spraying paraquat in the United States. 
Syngenta scientists however, had concluded based on an internal study that “unfinished cotton 

cannot be recommended for protective clothing for use during the application of 
GRAMOXONE.”   

Summary 

There is considerable evidence to demonstrate that the Defendants possessed information about 
the paraquat neurotoxicity; nasal, skin, and inhalation routes of entry; and, personal protective 
equipment adequacy.  The evidence shows that the Defendants possessed this information for 
many decades.  There is also considerable evidence that the Defendants actively avoided 
communicating this information to the users of the paraquat products , through anti-warning 
strategies.  The Defendants did not provide adequate warnings or safety instructions to users of 
the product.  Based on the health hazard information and PPE efficacy information described in 
this report, the defendants should have included the following warning on the product labels:  

DANGER POISON 
May Be Fatal if Swallowed;  Poisonous if Inhaled 

Do not breath mist, do not get in nose, eyes or on skin 
Product and spray are poisonous if ingested, inhaled, or if absorbed by skin or nasal passages.  

May cause irritation to the nose, skin, and eyes. 
Repeated exposures may cause permanent and serious neurologic effects 

Wear full chemical-resistant clothing, face shield, and chemically-resistant gloves 
Clothing should be polyethylene-coated or Saran-coated Tyvek – other materials will not protect  
Wear NIOSH-approved P-100 particulate filtering face piece when mixing or exposed to spray 

or drift 
Immediately wash skin, eyes thoroughly with water upon exposure 

 

Case ID: 220300429Case ID: 220300429Case ID: 220300429
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The warning above would have been in compliance with FIFRA and would have conveyed the 
necessary degree of hazard and precautions to be taken to avoid the hazard.  Since the 
Defendants did not provide this information on the product packaging, they failed in their duty 
to warn users of the hazards associated with this product.   
 

VIII. Signature 
I have reached the conclusions contained herein, based upon the foregoing and a reasonable 
degree of engineering certainty. If additional information that may be relevant to my opinions 
comes to light or is discovered and produced by the parties near or after the date this report is 
filed, I reserve the right to supplement my opinions.  Further, I may offer testimony at trial on 
any subject addressed in the reports or testimony of any witness related to the subjects of my 
opinions under the applicable disclosure agreements or Rules.   

 

 
Respectfully Submitted by: 
 
 

       October 3, 2024 
_______________________      ______________ 
 
Deborah E. Dickerson, PhD CIH CSP      Date 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Case ID: 220300429Case ID: 220300429Case ID: 220300429
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IX. Exhibits 

 

 

 

 

 

EXHIBIT A: 

Curriculum Vita 

Deborah E. Dickerson (nee Young-Corbett) 

Dated 09/07/24 
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Case ID: 220300429Case ID: 220300429Case ID: 220300429

Deborah E. Dickerson, PhD CIH CSP CHM:11 
Associate Professor: Human Factors and Safety Engineering 

Director: Product and System Safety Laboratory 
Virginia Tech 

Education 

544 'Whittemore Hall, Blacksburg, VA 24061 
540-449-2068 

debdick,;:rsonra,y1: ... du 
https: I 1www.dickersm1researchgroop,tom / 

Doctor of Philosophy (2007) 
Virginia Tech, Industrial and Systems Eng:ineering (Safety Engineering) 

l\faster of Scienc,e (2006) 
Virginia Tech, Industrial and Systems Engineering (Safety Engineering) 

Master of Science (1999) 
North Carolina State University, Biological Sciences 

Bachelor of Science (1996) 
Virginia Tech, Biological Sciences 

Certifications 

Certified Industrial Hygienist (CIH) 2001 - present 
Comprehensive Practice 8234CP; American Board of Industrial Hygiene 

Certified Safety Professional (CSP) 2003 - prese.nt 
Comprehensive Practice 17546; Board of Certified Safety Professionals 

Certified Hazardous Materials Manager (CHMM) 2003 - 2021 
Master Level 12240; The Institute of Hazardous Materials Management 

Asbestos Management Planner 1996 - 2006 
Virginia Department of Professional and Occupational Regulation, 18V AC15-20 

Research h1terests 

Control of haza1·dous materials and risks in work, system, and product design 
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t"\.-pe1.1ise S,umuary 

Over 25 years of professional and academic experience in product safety, system safety, 
industrial hygiene, hazardous materials m;magement, and hazard control. 
Expertise in: product design and safety; design of product wan1ings and labels; chemical 
ei..-posure risks, analysis, and health outcomes; industrial system design, safety, and 
training. 

PI·ofessional E,xperience 

Associate Professor (June 2015 - prese.nt) 
Vu·ginia Te.ch, Grado Department of Industrial and Systems Engineering 
Developing research, scholarship, and educational programs emphasizing control of 
hazards in systems and products. 

Dire.ctor (July 2018 - prese.nt) 
Product and System Safety Laboratory, Virgulia Tech 
Leading researc.h on safe design of products► sy.ste1ns, and warnings. 

President (Jtme 2014 - present) 
Dickerson Consulting LLC 
Providing consultation, design> training, and expert witness services in the areas of 
product and system safety, industrial hygiene, occupational safety, accident prevention. 
Expert witness services for plaintiff and defense in industrial accident, chemic.al release, 
and product design cases u1 federal and state jurisdictions. 

Assistant Professor (August 2007 - June 2015) 
Vu·ginia Tech, Via Department of Civil and Environmental Engineering 
Develope.d research, scholarship and educational programs emphasizing control of 
hazards arising from the built environment and inherent to c.onstruc.tion processes. 

Director (1996-2006) 
Environmental, Health & Safety Services, Virginia Tech 
Led operation, including staff of 26 and combined budgets of 3.4 million. Responsible 
for environmental and occupational compliance services for the more than 10,000 

employees of this major land-grant university. Managed the following programs: 
chemical hygiene and laboratory safety, hazardous chemical waste management, 
asbestos and lead management, chemical health hazards, industrial ventilation, non­
ionizing radiation, laboratory safety, illfection control, hearing conservation, pulmonary 
function testing, respirato1y protection, asbestos and lead, and medical surveillance. 
Managed annual operating budget of 1.1 million. 

Adjunct Instructor (1999-2006) 
Industrial & Systems Engineering, Virgu1ia Tech 
Developed new curricula and taught coursework in industrial hygiene and occupational 
safety. Served as faculty advisor for student section of American Society of Safety 
Engineers. 

• 
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Teaching E.'-1>erience 

Courses Taught 
Product Safety: Design, Warnings, Liability 
System Safety Analysis 
Principles of Industrial Hygiene 
Risk and Hazard Control 
Introduction to Human Factors Engineering 
Occupational Safety 
Prevention through Design 
Building Technology System Design 
Indoor Environmental Quality and Sustainable Facilities 
Construction Health and Safety 
Building HVAC Design 

Expert Wib1ess h1>erience 

2023 - present 
2022 - present 
1999 - present 
2019 - present 
2019 - 2022 

2000 - 2006 

2008 - 2014 

2008 - 2010 

2009- 2011 

2017- 2018 

2009- 2011 

Nature of case: equipment design and manufacturing defec.ts (Entanglement) 
Huffstetler v. Burkle North Americ.a, Inc. and Robert Burkle GmbH d/b/a Burkle 
Process Technologies and Stiles .Machinery, Inc. 
United States District Court, Western District of Virginia, Danville Division 
Plaintiffs Expert 

Nature of case: equipment design defects, equipment warnings defects (Asphyxia) 
Smith v. Defendants Messer North America, Inc., Messer Gas LLC 
State Court of Gwinnett County, State of Georgia 
Plaintiffs Expert 

Nature of case: equipment design defec.ts, equipment warnings defects (Asphyxia) 
Saulo Suarez-Bernal estate v. Defendants 
Messer North America, Inc., .Messer Gas LLC 
State Court of G½'!nnett County, State of Georgia 
Plaintiffs Expert 

Nature of case: equipment design defects, equipment warnings defects (Asphyxia) 
Elias-Cabrera estate v. Defendants Messer North America, Inc., .Messer Gas LLC 
Plaintiffs Expert 
State Court of G½'!nnett County, State of Georgia 
Jone.s v. DAS Companies, Inc., et al. 
United States District Court, District of South Cawlina 
Plaintiffs Expert 

Nature of case: negligenc.e(Indoor environmental contamination) 
Mccully vs. Jenkins Restorations 
Frederick 6tl1 Circuit Court, State of Maryland 
Plaintiffs Expert 

• 
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Nature of case: chemical warnings defects (Chemical exposure) 
Baniecki v. Pardis Sabeti, et al. 
Supe.rior Court of the Commonwealth of Massachusetts 
Plaintiffs Expert 

Nature of case: chemical warnings defects (Chemical exposur.e) 
Heaton v. Defendant CWT Savannah Holdings LLC, djb/a Westin Savannah Harbor 
Resort and Spa 
State Court of Chatham County, Georgia 
Plaintiffs Expert 

Nature of case: product warnings and instructions defects (IPL Laser) 
Gina Mastrostefano v. Defendants Focus Medical, LLC, Boston Aesthetics, LLC 
Supe.rior Court of Bristol, Commonwealth of Massachusetts 
Plaintiffs Expert 

Nature of case: worker's compensation (e.xtreme temperature, heat stroke) 
Estate of Michael Earnheart v. Premier Restorations LLC and Accident Fund Insurance 
Company of America, Jurisdiction Claim No. VA02000035040, Virginia Workers 
Compensation Commission 
Plaintiffs Expert 

Nature of c.ase: premises liability (tl~p/fall) 
Osborne v. NOVA Healthcare Group, LLC 
Circuit Court of Scott County at Gate City, Virginia 
Defense Expert 

Nature of case: negligence, breach of contract (indoor environmental contamination) 
Morga v. MD Flooring Solutions 
Circuit Court, State of Maryland 
Plaintiffs Expert 

Nature of case: product liability, toxic tort (Paraquat) 
Multiple Plaintiffs v. Syngenta Crop Protection, LLC 
State Court of Pennsylvania, Multi-district 
Consulting Expert 

Nature of case: product liability, toxic tort (Aqueous Fire-Fighting Foam, AFFF) 
Multiple Plaintiffs v. 3M Corp. 
U.S. District Court, District of South Carolina 
Consulting Expert 

Nature of case: product desi,gn defect, product warning defects (Radiant heat burn) 
Thomas v. Defendants CJS Enterprises d/b/a Tuscan Stm Spa and Salon, Sunshine 
Holding LLC, Cheri J. Satterfield, Steve L. Holbert, Sunlights Balayage Inc 
Circuit Court of Monongalia County, West Virginia 
Defense Expert 

• 
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Nature of case: premises liability (trip/fall) 
Smith v. Cafe at South Street, LLC; Richmod Street Holdings, LLC 
Providence/Bristol County Superior Court, State of Rhode Is"Jand Superior Court 
Plaintiffs Expert 

Nature of case: chemical product warnings defects (Chemical reaction) 
Malphus v. Aulick Chemical Solutions, Inc. 
United States District Court, District of South Carolina 
Plaintiffs Expert 

Nature of case: premises liability (asbestos containing materials, ACM) 
Multiple Plaintiffs v. Wells Fargo 
United States District Court, Disn~ct of Southern California 
Defense consulting expert 

Nature of case: product design and warnings defects (pressure intensifier) 
Martinez-Saldivar v. Hypertherm Inc, Park Industries, Siemens Corp., et al 
District Court, Clark County, Nevada 
Defense Expert 

Research Activities 

Sponsored Rese.arch and! Other Grants 
(Total: $13,904,208) 

Project Title.: Center for Innovation in Construction Safety and He,alth 
Sponsor: National Institute for Occupational Safety· and Health (NIOSH) 
Funding Amount: $9,887,239 
Beginning/Ending Dates: 08/30/09 - 08/29/14 
Role: Co-PI 
Description: Establish research cente.r at Virginia Tech 

Project Title: (T-03} Safety and Ergonomics Training 
Sponsor: National Institute for Occupational Safety and Health (NIOSH) 
Funding Amount: $1,395,106 
Beginning/Ending Dates: 07/01/16- 06/30/21 
Role: Co-PI 
Description: Training grant (T3) provides graduate. education to students 
interested in studying occupational safety and health and safety engineering 

Project Title: Health Hazard Controls: Evidence-based intervention strategy 
Sponsor: National Institute for Occupational Safety and Health (NIOSH) 
Ftmding Amount: S980,460 
Beginning/Ending Dates: 11/01/19 - 1-0/31/24 
Description: Design solutions to control health hazards 
Project Title: Interdisciplinary Team in Pervasive Computing Design 
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Case ID: 220300429Case ID: 220300429Case ID: 220300429

Sponsor: Office of Vice President for Research at Virginia Tech 
Funding Alnount: $200,000 
Beginning/Ending Dates: 08/2007-05/2009 
Role: co-PI 
Project Title: Bio-Inspired Buildings: Integrating Building and Biological 
SystP..m~ Th?.of1p._c;, to 'rr;m~fonn tl1?. Rnilt F.nvironm?.nt 

Sponsor: Dean of the Graduate School, Virginia Tec.h 
Funding Alnount: $900,000 

Beginning/Ending Dates: 8/13-8/16 
Role: co-PI 
Description: Creation of a multidisciplinary doctoral program in bio-inspu·ed 
building and infrastructure design 

Project Title: Sustainable Healthy Schools 
Sponsor: National Science Foundation 
Funding Alnount: S174,275 
Beginning/Ending Dates: 08/09-08/12 
Role.: Principal Investigator 
Description: Systems engineering management of ;chool hazards 

Project Title: (Rot) Dust-control: Strategic. Technology Intervention 
Sponsor: National Institute for Occupational Safety and Health 
Ftmding Aluount: $580,275 

Beginning/Ending Dates: 08/09-08/13 
Role.: Principal Investigator 
Description: Theory-based behavioral and attitudinal interventions to produce 
changes in stakeholder willingness to adopt safety innovations. 

Project Title: (Roi) Prevention through Design (PtD) Adoption Readu1ess 
Sponsor: National Institute for Occupational Safety and Health (NIOSH) 
Funding Alnount: $251,071 
Beginning/Ending: Dates: 08/15/12-08/14/14 
Role: PI 
Description: Survey research on safety innovation perceptions 

Projec.t Title: Pervasive Computing Innovations 
Sponsor: Institute for Critical Technology and Applied Sc.ience (ICTAS) 
Ftmding Aluount: $10,000 
Beginning/Ending Dates: 2007-2008 
Role: PI 
Description: Design prototype for a wearable sensor to detect carbon monoxide 

Projec.t Title: Current Trends and Stake.bolder Perceptions of Radon-resista11t 
Home Construction 
Sponsor: Institute for Culture., Society, and the Environment 
Ftmdi.ng Aluount: $19,500 
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Beginning/Ending Dates: 5/16-8/16 
Role.: PI 
Description: Current trends in Radon Resistant Construction in the U.S. 
homebuilding market 

P1·oject Title: PositioningMLSoC to Discover Lifecycle Value in the Dynamic 
Construction Industry 
Sponsor: Research Affiliates Myers-Lawson School of Construction 
Funding Amount: $75,000 
Beginning/Ending Dates: 07/12-07/13 
Role.: Co-PI 
Description: Funding to plan for the BioBuild Program 

Project Title: Prevention through Design in Masonry 
Sponsor: Center for Innovation in Construction Safety and Health 
Funding Amount: $5,oco 
Beginning/Ending Dates: 1/2011-7/2011 
Role: PI 
Description: Pilot project grant to peiform study of ventilated saw design 

Proje.c.t Title: Occupational Respiratory Hazards 
Sponsor: Institute for Critical Technology and Applied Science (ICTAS) 
Funding Amount: $10,000 
Beginning/Ending Dates: 1/2009-6/2009 
Role.: PI 
Description: Pilot project on silica exposures and equipment design 

Proje.ct Title: Graduate Student Tuition Support 
Sponsor:DARPA 
Funding Amount:S7,500 
Beginning/Ending Dates: 1/2008-12/2008 
Role: PI 
Description: Participation in design competition 

Project Title: Building-related Environmental Assessment and Technology in 
Housing, E,'(isting (BREATHE) 
Sponsor: Institute for Culture, Society, and the Environment 
Funding Amount: $18,000 
Beginning/Ending Dates: 5/2008-8-2008 
Role: PI 
Description: Pilot study of indoor environmental quality in homes 

Proje.c.t Title: Respiratory Hazard Monitoring 
Sponsor: Institute for Critical.Te.chnology and Applied Science. (ICTAS) 
Funding Amount: $19,500 
Beginning/Ending Dates: 2007-2008 
Description: Design for a ventilated sanding tool. 
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Publications 

Book chapter 

1. Young-Corbett, DE. (2013). Prevention through Design: Eliminating 
Occupational and Environmental Risk through Design of Equipment, Work, and 
Systems. Chapter in: T11e Ha11dbook of Industrial and Systems Engineering, 2nd 
Edition. Taylor and Francis, CRC Press. Boca Raton, FL. Bacliru, .,l,.B, editor. 

Papers in refereed journals 

1. Dickerson, D.E., Pettaway, K.J. (2024). Comprehensibility and User Experience 
of GHS Chemical Warning Symbols. Applied Human Factors 7(s): 205-214. 

2. Dickerson, D. E. (2023). Constn1ction Health Hazard Control Innovations: A 
Web-Based Intervention to Change P~rceptions. International Joumal of 
Construction Education and Research, 1-20. 

3. Young-Corbett, I).E. and Nussbaum, M.A. (2009a). Dust Control Technology 
Usage Patterns in the Drywall Finishing Industry. Joumal of Occupation a11d 
Enviro11mental Hygiene. 6(6): 315-323. 

4. Young-Corbett, D.E. and Nussbaum, M.A. (2009b). Dust Control Effectiveness 
of Drywall Sanding Tools. Joumal of Occupational a11d Envi1·onme11tal 
Hygie11e. 6(7): 385-389. (2009 Impact Factor: 1.180) 

5. Young-Corbett, D.E., Nussbaum M.A. and Winchester, W.W. (2010). Usability 
evaluation and redesign specifications for drywall sanding tools. Internatio11al 
Journal of Industrial E1'gonomics. 40(1): 112-118. 

6. Forsyil1, J.B.*, Martin, T.L., Young-Corbett, D.E., Dorsa, E. (2012). Feasibility of 
Intelligent Monitoring of Construction Workers for Car·bon Monoxide Poisoning. 
Journal of IEEE Tra11sactions 011 Automation Science and E11gineeri11g. 9(3) 

7. Bhattacharjee, S., Ghosh, S*., Young-Corbett, I)., Fiori, C. (2013). Comparison of 
Industry Expectations and Student Perceptions of Knowledge and Skills Required 
for Constl'Uction Career Success. Intematio11al Joumal of Co11struction 
Education a11d Research 9(1):19-38. 

8. Popov, G, Blunt, LA, McGlothlin, G, Young-Corbett, I), Zey, JN, Heckel, P, 
(2013). lnteguting Prevention through Design in Undergraduate Cun~cula. 
Professio11al Safety: Journal of the Americm1 Society of Safety Enginee1·s 44-49 

9. Young-Corbett. (2014). Prevention through Design (PtD): Health Hazards in 
Asphalt Roofing. Journal of Const1·uction Engineering a11d Ma11agement. 
140(9): September 2014. 
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10. Weidman, J., Dickerson, D. E., & Koebel, C. T. (2015). Intervention to 
improve purchasing. decision- maker perceptions of ventilated tools. Journal of 
Construction Engineering and _l\fanagement, .14-1(6), 04015007. 

11. Weidman, J., Dickerson, O. E., & Koebel, C. T. (2015), Prevention through design 
adoption readiness model (Pt DARM): An integrate.d conceptual model. Work, 
52(4), 865-876. 

12.Ghosh, S., & Dickerson, D. (2015). Modified interaction process analysis as a 
mac.roergonomic method of analyzing communication patterns in construction. 
IIE Transactions on Occupational Ergonomics and Human Factors, 3(1), 45-57. 

13. Weidman, J., Dickerson, D., & Koebel, C. T. (2015). Prevention through Design: A 
Macroergonomic Conceptual Approach to Risk Reduction. IIE Transactions 011 

Occupational Ergonomics and Human Factors, 3(1), 24-36. 

14.Dickerson, D. E., & Ackerman, P. J. (2016). Risk-based maintenance 
management of US public school facilities. Procedia Engineering, 145, 685-692. 

15. Weidman, J., Dickerson, I). E., & Koebel, C. T. (2016). Effective intervention 
strategy to improve worker reaciiness to adoptve.ntilated tools. Journal of 
Construction Engineering and ."1anagement, 142(8), 04016028. 

16. Dickerson, D. E. (2016). Enviro:imental relative burden index: a streamlined life 
cycle. assessment method for facilities pollution prevention. Journal of Green 
Building, 11(1), 95-107. 

17. Weidman, J.E., Dickerson, D. E., & Koe.be!, C. T. (2016). Technology Champions: 
A Theory-Based Intervention to Improve Adoption of Occupational Safety 
Innovations. International Journal of Construction Education and Resea,·ch, 
12(3), 193-207. 

18.Kim, S., Nussbaum, M.A., Schoenfisch, A. L., Barrett, S. M., Bolding, M. C., & 
Dickerson, D. E. (2017). Occupational Safety and Health Concerns in Logging: A 
Cross-Sectional Assessment in Virginia. Forests, 8(11), 440. 

19.Ghosh, S., Dickerson, D. E., & Mills, T. (2019). Effect of the Last Planner 
System® on Social Interactions among Proje.ct Participants. International 
Journal of Construction Education and Research, 1-18. 

Papers in refe.reed conference proceedings 

1. Halder, S., Alimoradi, S., Afsari, K., Dickerson, 0. E. (Accepted, Awaiting 
Publication/Presentation). A Computer Vision Approach to Assessing Work­
Related Musculoskeletal Disorder (WMSl)) Risk in Construction Workers. 
Construction Research Congress 2024. 
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2. Sexton-Lewis, P.*, Kleiner, B.M., and Young, D.E. (2004). User feedback on 
Moldex N-100 filtering face-piece design. Proceedings of the 48th Annual 
Meeting of the Human Factors and Ergonomics Society. (pp: 2013 - 2017) New 
Orleans, LA. 

3. Young, D.E. and Kleiner, B.M. (2008). Drywall finishing industt-y: macro­
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Awards, RP.cognition, TnvitPn PrP.sP.ntations 

1. Best Paper Award 
IEEE Transactions Best Paper of 2012: 
Forsyth, J.B., Martin, T.L.,Young-Corbett, D.E., Dorsa, E. (2012). Feasibility of 
Intelligent Monitoring of Construction Workers for Carbon Monoxide Poisoning. 
Journal of IEEE Transactions on Automation Science and Engineering. 9(3): 505-
515. (2011 Impact factor: 1.46) From therevie.wers: "The selection is a very nic.e 
paper with a creative and highly practical innovation to protect construction workers 
from CO poisoning with an in-helmet sensor. The authors motivate their design, 
re.port the implementation details, develop an elegant model to filter out motion and 
to model reliability, and then perform a convincing user study." 

:?. Invited keynote presentations ot· lectures 
• National Confcren<$ 011 Prevention through Design, National Institute for 

Occupational Safety and Health. August 23, 2011. Arlington, VA. Invited to 
speak on Prevention thl'Ough Design in Engineering Education. 

• The Engineer of 2020 Workshop, Purdue University. September 20, 2011. 
Invited to Speak on Preve.ntion through Design. 

• Prevention through Design Wol'kshop 2021, Arizona State University. May 
26-27, 2021. Keynote speaker on Prevention through Design for Health 
Hazards. 

Service Activities 

• Instructor, Certified Product Safety Professional program, Society of Product 
Safety Professionals@, Arlington VA(2022-present) 

• National Institute for Occupational Safety and He.alth, National Occupational 
Reseai·ch Agenda (NORA) Construction Sector Council (2017-present) 

• National Institute for Occupational Safety and Health, National Occupational 
Research Agenda (NORA); Healthy Work Design a11d Wellbeing Cross Sector 
Council (2018-present) 

• National Institute for Occupational Safety and Health (NIOSH) advisory 
committee on Prevention. through Design (2008-2015) 

• Member: Ame1~can Society of Safety Professionals, Americ.an Industrial Hygiene 
Association, Human Factors and Ergonomics Society 
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EXHIBIT B: 

Case History 2020-2024 

1. Mary Lynn Baniecki v. Pardis Sabeti, et al., in the Superior Court of the Commonwealth 
of Massachusetts 

2. Plaintiff Steven D. Heaton v. Defendant CWT Savannah Holdings LLC, d/b/a Westin 
Savannah Harbor Resort and Spa, In the State Court of Chatham County, Georgia 

3. Plaintiff Dana Malphus vs. Aulick Chemical Solutions, Inc. UNITED STATES DISTRICT 
COURT DISTRICT OF SOUTH CAROLINA, FLORENCE DIVISION  

4. TERRIAN LATHAM, Plaintiff v.AMAZON.COM SERVICES LLC, Defendant, IN THE 
UNITED STATES DISTRICT COURT NORTHERN DISTRICT OF FLORIDA 
PENSACOLA DIVISION (Case No. 3:23-cv-24702-TKW-HTC) 

5. Plaintiff Michael Smith (administrator of the estate of Saulo Suarez-Bernal, deceased) v. 
Defendants Messer North America, Inc.,Messer Gas LLC, John Kline, John Doe(s) and 
John Doe Corporation(s), In the State Court of Gwinnett County, State of Georgia 

6. Estate of Elias-Cabrera Plaintiff v. Defendants Messer North America, Inc.,Messer Gas 
LLC, John Kline, John Doe(s) and John Doe Corporation(s), In the State Court of 
Gwinnett County, State of Georgia 

7. Plaintiff Rachelle Pollard-Fore vs. Defendant Honeywell International Inc., United States 
District Court, Northern District of Texas, Fort Worth Division (4:23-CV-0501-P) 

8. Andrea Huffstetler v. Burkle North America, Inc. and Robert Burkle GmbH d/b/a Burkle 
Process Technologies and Stiles Machinery, Inc., United States District Court, Western 
District of Virginia, Danville Division 

9. Plaintiff Courtney Mahn vs.Confluence Behavioral Health, LLC, Defendant, Vermont 
Superior Court, Orange Unit, Civil Division Docket No. 22-CV-03460 

10. Plaintiff Estate of Malcolm D. Taylor vs. XPO Logistics Freight Inc, Mark Allen Fisher, 
Brabham Family Enterprises Inc. d/b/a Reds Rollen Garage, and Joe Doe; Defendants  
Circuit Court of Kanawha County, West Virginia (Case No. 23-C-490) 

11. Plaintiff Martinez-Saldiviar vs. Hypertherm Inc., et al EIGHTH JUDICIAL DISTRICT 
COURT CLARK COUNTY, NEVADA 

12. Plaintiff Mastrostefano vs. Defendant Focus Medical LLC, Commonwealth of 
Massachusetts Superior Court Department of the Trial Court (Civil Action # 
2073CV00710) 

Case ID: 220300429Case ID: 220300429Case ID: 220300429



DE Dickerson, PhD CIH CSP                            Expert Report Nemeth, Lutz, Mabs v. Syngenta et al 

61 
 

13. Plaintiffs Brian and Robin McCully vs. Jenkins Restorations, Frederick 6th Circuit Court, 
State of Maryland 

14. The Estate of Michael Earnheart v. Premier Restorations LLC and Accident Fund 
Insurance Company of America, Jurisdiction Claim No. VA02000035040, Virginia 
Workers Compensation Commission 

15. Annette Osborne vs. Nova Healthcare Group, LLC; Circuit Court of Scott County at Gate 
City, Virginia; Civil Action # CL 20000442-00 

16. Plaintiff Kelly Anne Thomas v. Defendants CJS Enterprises d/b/a Tuscan Sun Spa and 
Salon, Sunshine Holding LLC, Cheri J. Satterfield, Steve L. Holbert, Sunlights Balayage 
Inc, Hair Systems Inc.; In the Circuit Court of Monongalia County, West Virginia  

17. Plaintiffs MARK L. SMITH and LYNDA SPENCER-SMITH vs. CAFÉ AT SOUTH 
STREET, LLC : RICHMOND STREET HOLDINGS, LLC; Case Number: PC-2019-7117 
Filed in Providence/Bristol County Superior Court; In the State of Rhode Island Superior 
Court 

18. Plaintiffs Zamd and Campbell vs. Lambright Pest Control Services UNITED STATES 
DISTRICT COURT FOR THE DISTRICT OF COLUMBIA 

19. State of Vermont, Plaintiff vs. 3M Company et al, Defendant;  State of Vermont Superior 
Court, Chittenden Unit (# 547-6-19) 

20. Paraquat Products Liability, #3:21-md-3004-NJR, MDL No. 3004 (multiple cases) 
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