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MAY 26, 2020 

 
Re: John R. Richardson – A Professional Opinion Regarding Exposure to 

TCDD(DIOXIN) During Military Service 
 

 
 INTRODUCTION  
 
I have been asked to provide a professional opinion on the probability of 
dioxin (2,3,7,8-Tetrachlorodibenzo-p-dioxin or TCDD) exposure to Mr. John 
R. Richardson (the Veteran) during his tenure in the US Navy during the 
Vietnam War. Agent Orange (AO) was a 50:50 mixture of two phenoxy 
herbicides, 2,4-D and 2,4,5-T. The 2,4,5-T fraction contained the TCDD 
dioxin impurity generated during this herbicide’s manufacturing process.  
 
To paraphrase the Terms of Reference for this opinion, the BOARD OF 
VETERANS’ APPEALS (the BOARD) presented a letter to Mr. John R. 
Richardson, dated February 14, 2020, file C.25.124.339 (Appendix 1), 
containing their requirements, as a result of their REMAND decision 
(“Additional development is needed”): 

“ … an opinion from an appropriate specialist … regarding 
whether it is at least as likely as not (i.e., a 50 percent probability or 

greater) that the Veteran’s reported exposure to mail bags … 
resulted in his exposure to herbicide agents.” 

 
Pertinent facts related to this opinion (pers. comm., Mr. John R. Richardson, 
US Navy Veteran, Store Keeper Third Class, SK-3/E-4; Mr. John Rossie, US 
Navy Veteran, Boatswain’s Mate Third Class, BM-3/E-4): 
 

1. … This Veteran served as a Store Keeper and/or Lead Supply 

Department Yeoman on the USS Ranger (CVA-61) (see Photo Page 17). 

His tenure in the US Navy was November 1967 to May 1969, with 

additional service in the Navy Reserve. 

 

2. … The Veteran’s second cruise on the USS Ranger was January 7 - 30, 

1969, and February 15 - March 16, 1969, that is, 55 days present in the 

Official Waters of Vietnam. One of the duties of this Veteran on the 
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cruise involved the handling of canvas mail bags that were collected by 

the Fleet Air Support Unit (FASU) in Da Nang and unloaded onto the 

USS Ranger.  The Veteran would intermittently handle the canvas bags 

once they were deposited in the Mail Room, Supply Office, and/or 

other holding areas. 

 

3. … It was noted by the Veteran that on many occasions the mail bags 

were often covered in oily/greasy deposits with dirt and dust 

accumulations on their surfaces. 

 

4. … The mail bags waited for pickup on the tarmac near the FASU site at 

Da Nang airbase, which was in relatively close proximity to the Ranch 

Hand sector of the base (see FIGURE 2, Page 11). 

 

5.  … Once on the carrier, the Veteran would typically carry a mail bag on 
his shoulder, with his cheek in contact with the canvas bag. These bags 
were usually stuffed full and heavy. The Veteran developed an acne-
form of rash on his cheek and in his hair. 
 

6.  …  Specifically, the Veteran claims that on or about March 1, 1969 
while in the performance of his duties, he handled one or more mail 
bags that were apparently contaminated with some form of ‘toxin’. 
The toxin was at a sufficiently high level of concentration to raise a 
severe rash on his hand. He was concerned enough to mention this to 
his wife in a letter home dated March 1, 1969 (Appendix 2). Within 3 – 
4 weeks, the Veteran began developing an acne-form of rash in the 
areas of his left cheekbone which was determined to be service 
related. Photos were presented to the Board. Further investigation 
suggested that the rash could be chloracne due to exposure to dioxin. 
However, this conclusion was not accepted by the Department of 
Veterans Affairs. 

 

7. … The mail bags would sit on the runway at Da Nang airbase for hours    
or even days waiting to be picked up by the Carrier Onboard Delivery 

planes (COD). The Fleet Air Support Unit (FASU) at Da Nang was 
located literally just down the runway from where Agent Orange was 

https://en.wikipedia.org/wiki/Carrier_onboard_delivery
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mixed and loaded onto C-123 aircraft by Ranch Hand personnel at the 
north end of the runway. The Agent Orange storage yard was 
immediately north of the Agent Orange mixing/loading zone. 
 

8. … Dirt and dust particulates from the Ranch Hand Agent Orange 
storage/mixing/loading areas would be suspended in the air and 
blown towards the mail bag ‘resting’ area. Substrates onto which AO 
was spilled (see Photo Page 18) were rinsed and dried in the sun. The 
dried substrate particles would be blown around by prop- and jet-
wash, eventually being transported down the runway onto whatever 
was residing on the tarmac … which included stacks of canvas mail 
bags. 

 
9. … Oily/greasy deposits were common on the tarmac. Dirt/greasy 

deposits, as noted, were common on the canvas bags in the area where 
FASU would collect the mail bags for delivery to the USS Ranger.  

 
DISCUSSION 
 
My personal experience, regarding Agent Orange/Dioxin investigations, is 
summarized in my detailed CV (Appendix 4, with an overview Brief on my 
experience, see Page 19). I served as the Chief Scientist on numerous 
scientific studies in Canada and Vietnam documenting the impact of Agent 
Orange/TCDD on local natural environments and associated human 
populations living near AO storage areas and former US military bases in 
Vietnam, and within and in close proximity to areas sprayed with AO by 
C-123 aircraft during the war. My tenure on these research programs 
extended from 1994 through 2006, with an advisory role following 
retirement. Continuation of my personal efforts regarding Agent Orange 
extend to present day … 2020. 
 
A significant fact involving TCDD is the persistence of this contaminant in 
the natural environment. Hatfield Consultant studies in the late 1990s 
involved the collection of ploughed-field soils in the A Luoi Valley; this 
being the A Shau Valley, named so during the conflict.  
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These agricultural fields were ploughed for agricultural purposes by local 
hill-tribes people a number of times per year. Within the Valley, per se, 
there were no industrial developments which may have generated 
‘confounding’ variables as to the origin of TCDD. Our data show that 
nearly 30 years following the cessation of hostilities, TCDD remained in the 
surface soils of these ploughed fields and unquestionably originated as a 
result of applications of AO during the conflict (see Hatfield Consultant 
studies …https://www.hatfieldgroup.com/agent-orange/agent-orange-
reports-and-presentations/), and more specifically those studies related to 
the Da Nang airbase: 
 
 

https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-
2009-report.pdf – the 2009 Final Report on Da Nang airbase; 
 
https://www.hatfieldgroup.com/wp-
content/uploads/2020/05/dandi1283-summary-document-v4-
protected.pdf – the 2007 Summary Report on Da Nang airbase; and 

 

https://www.hatfieldgroup.com/wp-
content/uploads/2020/05/dandi1283-final-report.pdf – the 2007 Final 
Report on Da Nang airbase.  
 
The implication of these data is that once dioxin originating from AO is 
present, there is no rapid decomposition, this being the case on the Ranch 
Hand location in Da Nang and that area used for mail bag storage prior to 
being picked up for transport. TCDD dioxin has a very high level of 
persistency, given the strong bonds of the Chlorine molecules on the 2,3,7,8 
positions of the two benzene rings (see TCDD molecule on Page 1). 
 
 Paustenbach et al. (1992) in his research, concluded that TCDD can remain 
in soil for well over 100 years. My work in Vietnam indicated that the 
upper soil fraction (top 10 cm) proved to be the primary location for TCDD 
accumulation (see Hatfield Consultant studies, see CITATIONS). The ability 
for the dioxin molecule to ‘filter’ through numerous soil strata is very 
limited due to adsorption onto inorganic particulates and absorption into 
organic particulates found in the upper soil strata. 
 

https://www.hatfieldgroup.com/agent-orange/agent-orange-reports-and-presentations/
https://www.hatfieldgroup.com/agent-orange/agent-orange-reports-and-presentations/
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-2009-report.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-2009-report.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-summary-document-v4-protected.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-summary-document-v4-protected.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-summary-document-v4-protected.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-final-report.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-final-report.pdf


 

MR. JOHN R. RICHARDSON ... HERBICIDE EXPOSURE OPINION                           Page 7 of 26 
 

During Ranch Hand operations on the Da Nang airbase, those sectors of 
the base used for storage of AO, flushing of herbicide tanks in the C-123s, 
and inadvertent AO spillage in the mixing/loading area would 
undoubtedly have resulted in high levels of accumulated TCDD in surface 
soils and upper soil strata of these base sectors. In fact, when flushing of 
the C-123 Agent Orange tanks on board the aircraft occurred, wind gusts 
could render either ‘pure’ AO or somewhat diluted AO droplets/mist 
across the runway toward the waiting mail bags. 
 
There exist three avenues of dioxin entrance into the human body … 
inhalation, dermal absorption, and ingestion. In the case of inhalation, 
winds undoubtedly caused fine sediments in the treatment areas to be 
carried by winds around the base, with military personnel breathing in fine 
particulates. The TCDD molecule is adsorbed onto fine inorganic 
particulate matter, and absorbed into fine organic materials, which in turn 
can be inhaled. Similarly, contaminated particulate matter settling on 
human skin could result in dermal absorption of dioxin into the body.   
 
Canvas mail bags left for any extended duration on the tarmac near the 
Ranch Hand sectors would have been exposed to the toxic compound 
TCDD/DIOXIN. It should be noted that the northern sector of the Da Nang 
airbase where Ranch Hand was situated in the 1960s, was totally devoid of 
vegetation leaving only open dirt surfaces. There were no encumbrances to 
the movement of wind carrying dust particles throughout the northern 
sector of the runway. Mail bag contamination occurred during winds 
stirring up contaminated surface sediments/particles and depositing these 
particles onto the mail bags and undoubtedly other open surfaces. Prop- 
and jet-wash from aircraft, including helicopter activity at the northern end 
of the Da Nang airbase would have also contributed to the disturbance of 
surface dust/sediments rendering them airborne facilitating passage and 
settling onto mail bags.  
 
When the Veteran carried these mail bags, as a result of his duties on board 
the USS Ranger, he came into contact with TCDD-contaminated mail bags. 
Whether this was a consistent/regular occurrence during all mail drops 
from Da Nang is difficult to ascertain. The chances of coming in contact 
with the contaminant would be dependent upon the length of time the mail 
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bags were ‘resting’ on the tarmac before being lifted/carried onto the COD 
planes and transported to the USS Ranger and unloaded by Fleet 
Personnel. Wind frequency, speed, and direction on the airbase would also 
be a factor on the level of TCDD contamination settling on the mail bags. 
As noted above, prop- and jet-wash would undoubtedly cause 
dust/surface sediment dispersal down the runway onto waiting canvas 
mail bags and other surfaces. It is not possible to ascertain the actual level 
of TCDD contamination on the bags. The longer these canvas bags 
remained on the tarmac, the higher the probability of dust/contaminant 
being deposited on these bags. 
 
As the Veteran shouldered mail sacks on board the USS Ranger, bag 
materials often brushed his hands, arms, neck, cheeks, and hair, and legs if 
wearing shorts. The opportunity for transfer of TCDD laden dust particles 
onto the Veteran as he performed his duties is high. I have no doubt there 
was transfer of TCDD molecules from the mail bags to the Veteran, as 
likely as not. In terms of probability of TCDD exposure to the Veteran, I 
would rate this probability at a minimum of 50%, as likely as not. It is not 
possible to rate the probability level higher, given the number of site-
specific variables that would have influenced the level of mail bag 
contamination while the mail bags were on the tarmac in Da Nang. 
 
 Hatfield Consultants have determined that the Ranch Hand area of the Da 
Nang airbase contained very high levels of TCDD contamination. The 
following is an excerpt from the Hatfield 2007 Summary Report on Da 
Nang airbase (see FIGURE 1, Page 10): 

 
“The maximum soil TEQ (Toxic Equivalency) concentration recorded in this 

study was 365,000 ppt [parts per trillion], from samples collected from the former 
[Ranch Hand] Mixing and Loading [of AO] areas. This is 365 times the globally 

acceptable maximum standard of 1,000 ppt (ATSDR 1997). 
 
Such high levels of dioxin contamination being ‘available’ for transfer to 
mail bags and ultimately to the Veteran cannot be refuted if the mail bags 
were ‘resting’ on the tarmac for extended periods of time and subject to 
natural and/or aircraft turbulence raising dust particles in the air. The 
longer the oil-spotted mail bags ‘rested’ on the tarmac, and given wind 
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activity the greater the probability of TCDD transfer to the bags and 
ultimately the Veteran. 
 
Figure 2 (see Page 11) depicts the approximate location of the ‘resting’ site 
of canvas mail bags scheduled for COD to offshore destination. Often these 
bags would remain on the tarmac for several hour to several days before 
being picked up for delivery by the planes. As the area was basically a dirt 
substrate throughout, except for the runways, there was a clear line of 
travel for dust particulates to be blown from the Agent Orange storage area 
in conjunction with particulates from the Agent Orange 
mixing/loading/spillage sector of Ranch Hand. 
 
It should be recognised that the 365,000 ppt TEQ was the level of 
contamination in soil samples collected by Hatfield Consultants between 
October 2006 and April 2007 at Ranch Hand mixing and loading areas on 
the Da Nang airbase.  
 
A logical conclusion is that the level of contamination in the 1960’s was 
higher, given that over the course of time between the 1960’s and 2006/07 
there was probably some limited natural decomposition of  TCDD during 
this period of time. This being the case, the TCDD contamination level on 
the Ranch Hand site during the tenure of the Veteran was unquestionably 
higher.  
 
TCDD has a very high affinity for fatty materials in the human body, that 
is, it is considered highly lipophilic. Consequently, dioxin accumulates in 
the liver, blood of exposed individuals, and any high-fat concentration 
organ or body fluid (e.g., nursing mother’s milk). 
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FIGURE 1. Summary of dioxin TEQ levels on the northern sector of the Da 
Nang airbase. The highest levels of dioxin contamination (10,000 – 100,000 
and >100,000 ppt) occurred at the Ranch Hand Agent Orange storage site 
(northern deep red circles) and the Agent Orange mixing and loading area 
(southern deep red circles). (SOURCE: Hatfield Consultants 2009 final 
report on dioxin contamination on the Da Nang airbase): 
 

https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-2009-
report.pdf 

 

https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-2009-report.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-2009-report.pdf
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FIGURE 2. Da Nang airbase. Northern sector with the deepest red circles was the Ranch 
Hand Agent Orange storage and mixing/loading sites. Dioxin sampling sites noted 
(coloured circles). Positioning of ‘resting’ canvas mail bags destined for COD displayed. 
SOURCE: Hatfield Consultants 2009 final Da Nang report.  LARGER ORANGE DOT IN 
THE MIDDLE OF THE IMAGE IS THE MAIL BAG ‘RESTING’ LOCATION PRIOR TO COD 
TRANSPORT DURING THE VIETNAM WAR (SOURCE: pers. comm., John Rossie) 
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CONCLUSIONS 

 
It is my professional opinion: 
 

1) A high probability existed for contaminated soils/sediments from the 

Ranch Hand sectors of the Da Nang airbase during the Vietnam War 

(Agent Orange storage site, the mixing and loading site of Agent 

Orange onto spray aircraft) to be mobilized by wind and aircraft 

turbulence. Such gusts of wind and aircraft ‘wash’ invariably resulted 

in transport and accumulation of contaminated soil/sediment 

particles onto various sectors of the base, including the canvas mail 

bags temporarily stored on the airport tarmac waiting to be picked 

up by COD planes.  
 

2) During the Veteran’s second cruise on the USS Ranger, he would 

have experienced coming in contact with contaminated mail bags 

when handling them on board USS Ranger. The probability of 

contamination during the Veteran’s second cruise is 50%, and would 

occur as likely as not. 
 

3) Defining a possible range of probabilities is difficult, given the level 

of contamination would be a function of natural atmospheric 

conditions, frequency of aircraft turbulence, and length of stay the 

mail bags remained on the tarmac before being collected and 

transported to their destination.  

 

4) It is highly plausible that there were instances of much higher TCDD 

contamination levels on some of the mail bags, which would be 

dependent upon the settlement rate of contaminated dust/mist on 

these exposed surfaces. 

 

5) TCDD/DIOXIN possesses the characteristic of bioaccumulation, that 

is, this molecule has the feature, if entering the body, to accumulate 

in the organism. This molecule also has the attribute of 

‘biomagnification’. Over the course of this Veteran’s tasks of 

handling contaminated canvas mail bags, TCDD/DIOXIN molecules 
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entered his body through dermal absorption, inhalation (inhaling 

contaminated dust particles), and/or ingestion if particles entered his 

mouth, especially if he neglected to wash his hands prior to eating.  

 

6) With each cycle of handling the mail bags, he was exposed to 

TCDD/DIOXIN, as likely as not (a probability level of a minimum of 

50%). With the significant longevity of this molecule, each mail cycle 

‘added’ to the Veteran’s body burden of the contaminant. In other 

words, the body burden would increase or ‘biomagnify’ over time. 

Therefore, there was opportunity for the transfer and 

bioaccumulation with biomagnification of the contaminant in his 

body. It is highly probably that dioxin exposure contributed to the 

‘skin rash’ and other medical issues the Veteran has reported. 

 

7) Dr. Wedge’s email to Mr. John R. Richardson (Appendix 3) states: 
 

“I must tell you that we received no information that such a scenario 

[TCDD contamination of canvas mail bags] was possible but that is not 

to say it could not have happened.” 

 

 I am convinced that, in fact, there was a transfer of TCDD/DIOXIN, 

originating from the RANCH HAND sectors of the Da Nang airbase 

onto the waiting canvas mail bags, and depending on individual or a 

combination of circumstances, high levels of TCDD/DIOXIN 

conveyance were possible at a probability level of at least 50%, as 

likely as not. 

  

My assessment is based solely on science and my direct Vietnam in-
country experience and associated research programs related to the Da 
Nang airbase, addressing TCDD/DIOXIN contamination in the 
environment, human food items, human blood, and human breast milk. I 
possess over 17 years of experience studying dioxin contamination in 
Canada (see Dwernychuk detailed CV, Appendix 4). Various studies 
focussing on Vietnam may be reviewed in Hatfield Consultants reports (see 
CITATIONS). 
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The Veteran, Mr. John R. Richardson, is not known to me. I have received 
pertinent information related to the Veteran’s claim via email from Mr. 
John Rossie, who I do know, and Mr. John R. Richardson. I understand Mr. 
Rossie is assisting the Veteran with his claim. 
 
CITATIONS 
 
ATSDR (AGENCY FOR TOXIC SUBSTANCES AND DISEASE 
REGISTRY) 1997. Interim Policy Guideline: Dioxin and dioxin-like 
compounds in soil. US Dept. of Health and Human Services, Public Health 
Service. Atlanta, Georgia, p. 10 (with appendices). 
 

Board of Veterans’ Appeal, 
For The Secretary of Veterans Affairs, 
Letter to John R. Richardson from the Board, 
February 14, 2020, 
File C.25.124.339, 
Decision of Appeal, 
Signed by: K. Osborne, Deputy Vice Chairman 
 
Hatfield Consultants:  
 
       1) … Website reference to general Vietnam Studies: 
https://www.hatfieldgroup.com/agent-orange/agent-orange-reports-
and-presentations/  
       2) … Website reference to the 2009 Final Report, Da Nang Airbase: 
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-
2009-report.pdf  
       3) … Website reference to the 2007 Summary Report, Da Nang Airbase: 
https://www.hatfieldgroup.com/wp-
content/uploads/2020/05/dandi1283-summary-document-v4-
protected.pdf  
       4) … Website reference to the 2007 Final Report, Da Nang Airbase: 
https://www.hatfieldgroup.com/wp-
content/uploads/2020/05/dandi1283-final-report.pdf  
 

https://www.hatfieldgroup.com/agent-orange/agent-orange-reports-and-presentations/
https://www.hatfieldgroup.com/agent-orange/agent-orange-reports-and-presentations/
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-2009-report.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/da-nang-2009-report.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-summary-document-v4-protected.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-summary-document-v4-protected.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-summary-document-v4-protected.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-final-report.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/dandi1283-final-report.pdf
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Paustenbach, et al., 1992. Recent developments on the hazards posed by 
2,3,7,8-Tetrachlorodibenzo-p-dioxin in soil: Implications for setting risk-
based clean-up levels at residential and industrial sites. Jour. of Toxicology 
and Environmental Health 36:103-149 
 
Mr. John R. Richardson … Personal Communication,  
US Navy Veteran,  
Store Keeper Third Class,  
SK-3/E-4. 
 

Mr. John Rossie … Personal Communication, 
US Navy Veteran,  
Boatswain’s Mate Third Class,  
BM-3/E-4, 
Executive Director,  
Blue Water Navy,  
Vietnam Veterans Association, 2006 to 2017.     
 
Appendix 1 … Board of Veteran’ Appeal decision regarding Mr. John. R. 
Richardson’s appeal. Letter dated February 14, 2020. 
 
Appendix 2 … Email from Mr. John. R. Richardson to Mr. John Rossie 
outlining details of his appeal situation, including a letter from Mr. 
Richardson to his wife describing his ‘rash’, dated March 1, 1969. 
 
Appendix 3 … Email from Dr. Roberta Wedge (Study Director, Senior 
Program Officer, Institute of Medicine) to Mr. John R. Richardson 
regarding the re-opening of Mr. Richardson’s Agent Orange claim, dated 
January 31, 2013. 
 
Appendix 4 … CV  Dr. Wayne Dwernychuk; HATFIELD Vietnam Photos                                    
 See Page 11. 
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Submitted, with respect … 

 

 
 
 

 
 

CAREER SYNOPSIS:  LinkedIn 
 

~~~~~~~~~~~~~~~~~~~ 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.linkedin.com/profile/preview?vpa=pub&locale=en_US%20
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A BRIEF OVERVIEW OF EXPERIENCE  

~ DR. WAYNE DWERNYCHUK ~ 

 

Dr. Dwernychuk has designed, implemented, and authored numerous 
environmental assessment and monitoring studies for over 40 years. The 
impact of industrial developments (existing and proposed) on 
physical/chemical/biological components of ecological systems constitutes 
a major segment of his expertise. He has been extensively involved in study 
design and the execution of environmental monitoring programs in Canada 
and abroad. The environmental assessment of chemical contaminants and 
physical disruptions on biological systems forms a substantial segment of 
his expertise.  
 

Early on in Dr. Dwernychuk’s career, he, through his research on island-
nesting waterfowl for an M. Sc. degree, documented interesting behavioral 
adaptations in the selection of nesting habitats.  In 1972, he and his research 
advisor formulated the concept of the ‘ecological trap’. Ecological traps are 
scenarios in which rapid environmental change and certain ecological 
factors lead organisms to prefer poor-quality habitats, which may result in 
detrimental consequences for the wildlife species in question. More on the 
ecological trap concept may be reviewed at:  

http://en.wikipedia.org/wiki/Ecological_trap. 
 

He served as Chief Scientist for Hatfield Consultants’ comprehensive and 
detailed studies in Vietnam from 1994 through 2006 involving the impact of 
TCDD/DIOXINS on the natural environment and humans. Dioxin was 
present in the Agent Orange herbicide mixture which was sprayed 
extensively over southern Vietnam during the American/Vietnam War. 
Mitigative strategies were developed to address chemical contamination in 
populated areas. 
 

Dr. Dwernychuk was involved in Hatfield Consultants investigation in 
Vietnam focussing on landmines, unexploded ordnance, and chemical 
contamination, which was an integrated approach to landmine/unexploded 

http://en.wikipedia.org/wiki/Environmental_change
http://en.wikipedia.org/wiki/Habitat
http://en.wikipedia.org/wiki/Ecological_trap
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ordnance clearance in areas also potentially contaminated with war 
chemicals (i.e., herbicides, explosives, etc.). 

He also served as a Director/Senior Scientist for Hatfield Consultants joint-
venture companies in Indonesia (PT Hatfindo Prima) and Thailand (Pro-En 
Envirosciences Ltd.).  He retired from his position of Senior Vice President 
and part owner of Hatfield Consultants in November 2006; however he 
continues to serve as a senior scientific advisor to Hatfield Consultants on 
select projects. 
 

Dr. Dwernychuk also has devoted time to assist American Vietnam 
Veterans regarding Agent Orange exposure providing advice and 
opinions on herbicide exposure. Dr. Dwernychuk has written scientific 
papers and journalistic articles on Vietnam and Agent Orange. 

      
PERTINENT SCIENTIFIC INFORMATION 

 
1 … Dioxin reservoirs in southern Viet Nam – a legacy of Agent 

Orange (PDF, 1.4MB) – Wayne Dwernychuk published in Chemosphere 47 
(2002). The manuscript summarizes Hatfield investigations in the Aluoi 
Valley from 1994 through 2000. 

https://www.hatfieldgroup.com/wp-
content/uploads/2020/05/chemosphere-1.pdf  

 
2 … Dioxin hot spots in Viet Nam (PDF, 158KB) – Wayne Dwernychuk 
published in Chemosphere 60 (2005). 

https://www.hatfieldgroup.com/wp-
content/uploads/2020/05/chemosphere-hotspots.pdf  

 
3 … Agent Orange Dioxin Contamination In The Environment And 
Human Population In The Vicinity Of Da Nang Airbase, Viet 
Nam (PDF, 33KB) – Paper presented at Dioxin 2007, Japan. 
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/boivin-

et-al-2007-dioxin2007-final.pdf  
  
 

https://www.hatfieldgroup.com/wp-content/uploads/VietNamHighlights/CHEMOSPHERE_1.pdf
https://www.hatfieldgroup.com/wp-content/uploads/VietNamHighlights/CHEMOSPHERE_1.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/chemosphere-1.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/chemosphere-1.pdf
https://www.hatfieldgroup.com/wp-content/uploads/VietNamHighlights/Chemosphere_HotSpots.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/chemosphere-hotspots.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/chemosphere-hotspots.pdf
https://www.hatfieldgroup.com/wp-content/uploads/VietNamHighlights/Boivin_et_al__2007_Dioxin2007_FINAL.pdf
https://www.hatfieldgroup.com/wp-content/uploads/VietNamHighlights/Boivin_et_al__2007_Dioxin2007_FINAL.pdf
https://www.hatfieldgroup.com/wp-content/uploads/VietNamHighlights/Boivin_et_al__2007_Dioxin2007_FINAL.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/boivin-et-al-2007-dioxin2007-final.pdf
https://www.hatfieldgroup.com/wp-content/uploads/2020/05/boivin-et-al-2007-dioxin2007-final.pdf
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4 … https://youtu.be/gFLdfR7O9xc?t=18  HATFIELD CONSULTANTS 
ON ’60 MINUTES’ 

 
5 … HOW DID HATFIELD CONSULTANTS GET INVOLVED IN 

AGENT ORANGE/DIOXIN IN VIET NAM? 
 

By 
 

DR. WAYNE DWERNYCHUK 
 

(FOR INTEREST ONLY) 

 
 

In the late 1980’s in British Columbia, Canada it was determined by 
government authorities that Kraft pulp mill waste-water effluents 
contained dangerously high levels of dioxin stemming from the use of 
chlorine in their bleaching process. Dioxin was found in 
marine/freshwater sediments and biological organisms inhabiting 
waterways associated with these pulp mills. Health Canada, as a result of 
potential health hazards, closed vast areas of the marine environment to 
fishing and human consumption of biological tissues contaminated with 
dioxin. 
 
Hatfield Consultants (Hatfield) was initially contracted by the pulp mills in 
1989 to monitor the levels of dioxin contamination in marine and 
freshwater environments supporting these industries as major changes 
were mandated by the Canadian government to terminate the use of 
chlorine as a bleaching agent. Alternate bleaching chemicals were 
implemented … such as chlorine dioxide. Hatfield has continued to 
monitor specific mills from that date to the present. 
 
In the early 1990’s, the two principals of Hatfield (Mr. Chris Hatfield and 
Dr. Wayne Dwernychuk) received support from the Canadian government 
to open a Hatfield office in Bangkok, Thailand. An initiating project was 
selected wherein sampling of a select area in Viet Nam was targeted. With 
Hatfield’s experience in dioxin research in Canada, it was a natural 
transition to address the Agent Orange/dioxin issue in Viet Nam. 
 

https://youtu.be/gFLdfR7O9xc?t=18
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In October 1994, Mr. Hatfield and Dr. Dwernychuk visited Ha Noi and met 
with Professor Hoang Dinh Cau, Chairman of the 10-80 Committee, the 
government body at that time in charge of Agent Orange/dioxin research 
in Viet Nam. Hatfield representatives and Professor Cau developed a close 
working relationship and sincere friendship that fostered many successes 
in collaborative Agent Orange research, which continued until his death a 
few years ago. The early successes of Hatfield can be attributed to the hard 
work and dedicated efforts of other Vietnamese working closely with 
Professor Cau in the 10-80 Committee, including Dr. Le Cao Dai, Dr. 
Hoang Trong Quynh, Dr. Tran Manh Hung, and Dr. Phung Tri Dung. 
 
Over the course of two years, subsequent to Hatfield’s first introduction to 
Viet Nam in 1994, numerous meetings were held to engage local scientists 
and government departments. Following a two-year planning stage, the 
Canadian/Vietnamese team decided to undertake Hatfield’s first study in 
country, in A Luoi District, specifically the A Luoi Valley, approximately 65 
km west of Hue. 
 
During the war, A Luoi Valley was known as the A Shau Valley, an 
important segment of the Ho Chi Minh Trail, immediately south of the 
former Demilitarized Zone (DMZ) which separated the former North and 
South Viet Nam. The A Shau Valley was the site of one of the major battles 
of the Viet Nam conflict ... Hamburger Hill. 
 
The objectives of the study were to determine dioxin levels in the 
environment and human population in the Valley, which included those 
areas that were sprayed by US aircraft (fields and forests), and areas that 
were used by the US military for their Special Forces Camps. Three such 
bases existed in A Luoi Valley during the war ... A So (known as the A 
Shau Special Forces Camp during the war), Ta Bat, and A Luoi. The A So 
base was in operation for the longest period of time before being overrun 
by North Vietnamese forces. It was also the site of Agent Orange storage 
and use. 
 
Hatfield and Vietnamese scientists randomly selected sampling sites in A 
Luoi Valley including soils, sediments from fish ponds, a variety of foods 
(e.g., fish, ducks, chickens, rice, manioc, pork, and beef), human blood, and 
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human breast milk. All samples were sent to Canada for laboratory 
analyses. 
 
Dioxin data generated in the Canadian laboratory revealed a clear pattern 
of dioxin contamination in the Valley. Those areas sampled on the former 
US bases exhibited the highest levels of dioxin, with the A So base (the one 
in operation the longest) recording the highest levels of the three bases. 
Areas that were sprayed by US aircraft (farmer’s fields and previously 
forested areas) had markedly lower levels of dioxin contamination. 
 
At that point in time, the Hatfield investigations were the most ‘systematic’ 
and ‘comprehensive’ studies ever undertaken in Viet Nam focusing on 
dioxin contamination. Hatfield/10-80 Committee studies were unique in 
that they not only addressed the issue of site-specific sampling data gained 
from a variety of environmental media, but they included the ‘integration 
of ecological consequences’ of Agent Orange use in A Luoi Valley by 
following dioxin in the food chain from contaminated soils, into 
contaminated fish pond sediments, into contaminated fish (and ducks that 
used these ponds), and ultimately into humans who consumed these 
fish/ducks. Clear evidence of this contaminant pathway was revealed, 
with the origin of dioxin in this pathway being Agent Orange, without any 
doubt. These studies centred on a single, relatively isolated geographic 
region, with no confounding variables (e.g., industrial operations) in this 
agrarian hill-tribes region, and integrated the elements of this ecosystem 
into a model for the movement of the dioxin molecule throughout the 
various structural compartments of the A Luoi Valley ecosystem. 
 
Stemming from the many years of research in the Valley, Hatfield scientists 
theorized that other former US military bases in southern Viet Nam, where 
Agent Orange was present and used, also had a high probability of 
significant dioxin levels. Team members hypothesized that what was 
discovered in the A Luoi Valley mirrored the situation that may exist in 
other areas of southern Viet Nam. The "Hatfield Hot Spot Theory” was 
proven through field validation studies in the A Luoi Valley, Thua Thien 
Hue Province in central Viet Nam. The ‘theory’ highlights those areas of 
Viet Nam where the most serious dioxin contamination is present … that is 
the former US military bases where Agent Orange was stored, used, 
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spilled, loaded onto aircraft, and washed out of herbicide tanks on spray 
aircraft. 
 
Additional Hatfield studies were undertaken in the Ma Da Forest and 
Vung Tau, including the Mekong Delta and Central Highlands. These areas 
were sprayed by US C-123 aircraft. Dioxin levels in these soils were 
significantly lower than those levels recorded at the former US bases 
sampled by the Hatfield/10-80 Committee team. These data added further 
credence to the Hatfield Hot Spot Theory, and confirmed that areas aerially 
sprayed during the conflict were now nearing background levels for dioxin 
in the environment. 
 
With the financial assistance of the Ford Foundation, and strong support of 
Mr. Charles Bailey (then of the Ford Foundation), studies were undertaken 
by Hatfield and the 10-80 Committee to assess former US military bases in 
southern Viet Nam as to their potential dioxin contamination. The military 
history (from the national archives in Washington, DC) and present 
environmental conditions, related to dioxin contamination, were studied at 
Da Nang, Pleiku, Phu Cat, Nha Trang, Bien Hoa, Can Tho, Tan Son Nhut 
and other areas in southern Viet Nam.  
 
This series of studies concluded that the former US bases at Da Nang, Bien 
Hoa, and Phu Cat are the most contaminated of the bases studied and 
should be considered significant dioxin ‘hot spots’, with recommendations 
to initiate remediation of soils as soon as possible. Situated in close 
proximity to these bases are significant numbers of people who, in some 
manner, may be in contact with contaminated soils and/or food that may 
have originated on these former US bases. Concern for the health of local 
people is of primary concern. As a result, it is critical that the pathways of 
dioxin transfer to people are understood and measures are taken to prevent 
human contamination 
It should be noted that given the above bases were determined to be 
contaminated with dioxin many years following cessation of hostilities, 
these bases were therefore contaminated with dioxin during the war. 
Consequently, any military personnel on these bases at that time had the 
potential to be exposed to high level of the dioxin contaminant. 
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Dioxin hot spots unquestionably exist today in Viet Nam, and are 
potentially contaminating human populations living in close proximity to 
these locations. The most significant hot spots have been identified. 
Hatfield recognizes that others may also exist which have not as yet been 
identified. However, Bien Hoa, Da Nang and Phu Cat require immediate 
remediation. These hot spots have very high dioxin levels due to significant 
quantities of Agent Orange use during the war, and the fact that these were 
key military bases for implementing Operation Ranch Hand, the code 
name for the US military herbicide program. A significant point is that 
Hatfield hot spots are not the vast forested areas targeted by routine flights 
of Operation Ranch Hand C-123 aircraft. In the now barren regions of A 
Luoi District, once consisting of triple-canopy jungle, and heavily sprayed 
with Agent Orange, soils do not retain high levels of dioxin, given years of 
tropical rains, erosion, and chemical degradation. Forces of nature have 
reduced dioxin in soils in those areas where defoliants were originally 
dispensed from aircraft during planned spray missions. 
 
Hot spots that exist today include those areas where Agent Orange was 
spilled, applied by truck-mounted and back-pack sprayers, including 
intensive perimeter spraying of bases, and washed out of aircraft spray 
tanks, thereby adding high levels of dioxin to soils; levels that were 
significantly higher than that resulting from aerial spray applications. For 
example, on the Bien Hoa base in the early 1970s, a 7500 gallon spill of 
Agent Orange occurred. This event contributed significantly to the 
establishment of Bien Hoa as a present-day dioxin hot spot. 
 
The Vietnamese government is working with haste to contain the dioxin 
contaminated areas near/on former US military bases labelled as hot spots. 
Dioxin contamination on the Da Nang airbase has received considerable 
international press following the discovery of significant contamination on 
the base and in local populations (especially in people fishing in Sen Lake, 
adjacent to the base). The Ford Foundation has contributed substantial 
finances to assess the extent of the dioxin contamination problem. 
 
Office 33 in Ha Noi is now the government entity in charge of Agent 
Orange issues in Viet Nam. Dr. Le Ke Son is Hatfield’s primary contact and 
serves as Director of the department. 
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Hot spots identified by Hatfield (i.e., former US military installations) must 
be the focal point of studies to determine appropriate remediation 
measures, in order to protect local populations. This strategy is particularly 
justified where former US military bases have been abandoned and are 
now sites of concentrated human activity. Remediation efforts must also 
consider topographical features near former US bases which facilitate 
downstream migration of contaminants (e.g., through runoff water) to 
areas presently used for food production by local inhabitants (e.g., fish 
ponds).  
 
Although approximately 12% of southern Viet Nam was sprayed during 
Operation Ranch Hand, only very limited areas are now considered highly 
toxic due to dioxin contamination, specifically airbases formerly used by 
the US military. As dioxin in soil may remain toxic for many decades, and 
most likely for over a century, it is crucial that contaminated sites are 
identified and remediation measures implemented, ultimately to protect 
the health of local Vietnamese. 
 
An interesting footnote to the Hatfield Agent Orange/Dioxin studies, is 
that during the early years obtaining funding for our research was a 
struggle. No potential source in the US would touch us. Our primary 
sources of funding, initially, was the Canadian government and in-kind 
support from our Vietnamese collaborators. In-country research and 
preparation of final reports demanded, in virtually all instances, more 
financial resources than were available to us. The company officers deemed 
the research objectives too vital to be cut short or ignored simply due to 
financial constraints. Consequently, during the course of our many 
research programs, Hatfield Consultants injected our own corporate funds 
to complete programs … several hundred thousand dollars were allocated 
to this cause. 


