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Materials from Public 

At its onset, the Gagetown Harmful Chemical Study Commission (“Commission”) aimed to 

continue to elevate the experiences of the members of the United States Armed Forces, as a 

member of the reserve component of the United States Armed Forces or as a member of the 

National Guard of any state who trained at Base Gagetown and who are experiencing illness(es) 

associated with tactical herbicide exposure.  

At its second meeting on October 2, 2026, the Commission invited public comments and 

submission of any relevant materials (written comments, articles, images, etc.).  

The following information was provided by members of the public to the Commission. Please 

note that submissions have not been reviewed for accuracy and are being made available only 

for informational purposes. No materials herein are a statement of the Commission. 

 

 

https://legislature.maine.gov/backend/App/services/getDocument.aspx?documentId=124338
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l♦I V(l~Gra n s A 1'a liws A.no l,a,n,s C o-mbattan~s PROTECTED Ca1nada Ca1nadai 

58128 - Disability First Application Received as of 2025-09-29 

Condition Chloracne Non- Carcinoma Respiratory cancers , including Non- Soft CA Prostate Multiple Leukemias Chronic Type 2 Leukaemia Parkinson's Acute or subacute lschemic 
Count Hodgkin's of the cancers of the lung, larnyx, Hodgkin tissue Prostate Cancer Myeloma Lymphocytic Diabetes Syndrome/ transient peripheral Heart 

Lymphoma Lung trachea and bronchus Lymphoma sarcoma Leukemia Disease neuropathy Disease 
(CLL) 

2003/2004 20 3 4 6 8 43 

2004/2005 19 135 215 7 21 26 28 451 

2005/2006 66 201 315 20 62 28 54 748 

2006/2007 22 171 2 169 2 13 26 8 23 35 474 

2007/2008 4 30 133 42 2 111 71 12 22 4 21 20 12 44 528 

2008/2009 3 29 108 29 2 52 71 5 20 11 24 17 8 45 424 

2009/2010 21 118 12 3 44 67 13 10 3 31 16 2 54 394 

2010/2011 9 21 113 12 34 63 7 13 5 44 32 4 38 395 

2011/2012 7 15 129 5 4 46 46 4 13 5 50 19 10 35 388 

2012/2013 5 13 80 2 20 41 6 10 3 42 14 5 21 263 

2013/2014 5 18 84 2 19 32 14 15 9 40 20 4 34 296 

2014/2015 2 9 73 21 24 3 8 4 20 19 4 24 212 

2015/2016 3 12 81 2 2 45 27 9 9 2 36 22 3 20 273 

2016/2017 14 21 43 4 36 18 9 6 2 37 15 2 26 234 

2017/2018 106 15 58 8 27 25 10 9 25 26 6 27 344 

2018/2019 68 16 63 9 24 17 5 12 2 34 28 4 22 304 

2019/2020 11 15 70 6 14 27 6 12 6 29 22 21 241 

2020/2021 7 20 49 3 5 18 23 10 14 3 25 30 20 228 

2021/2022 6 21 68 12 3 4 56 19 21 7 65 37 6 35 360 

2022/2023 2 26 64 20 8 10 60 21 23 11 130 38 3 23 440 

2023/2024 3 40 57 23 4 16 62 27 16 4 163 51 3 15 484 

2024/2025 3 30 60 20 3 24 82 15 14 10 209 53 5 19 547 

2025/2026 10 20 12 3 35 8 5 72 33 10 210 

261 490 1,998 226 40 1,270 849 243 365 94 1,105 2 595 84 658 8,281 

Reporting and Analysis Unit - Centralized Operations Division 

2025-10-14 10:58 :58 AM 
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58128 - Disability First Application Denied Decisions as of 2025-09-29 

Condition Chloracne Non- Carcinoma Respiratory cancers , including Non- Soft CA Prostate Multiple Leukemias Chronic Type 2 Leukaemia Parkinson's Acute or subacute lschemic 
Count Hodgkin's of the cancers of the lung, larnyx, Hodgkin tissue Prostate Cancer Myeloma Lymphocytic Diabetes Syndrome/ transient peripheral Heart 

Lymphoma Lung trachea and bronchus Lymphoma sarcoma Leukemia Disease neuropathy Disease 
(CLL) 

2003/2004 7 2 12 

2004/2005 9 25 22 7 16 23 105 

2005/2006 31 54 96 13 26 22 38 280 

2006/2007 37 84 136 14 35 20 42 369 

2007/2008 3 25 40 11 50 6 8 16 16 14 3 21 214 

2008/2009 4 26 33 22 31 42 6 14 7 19 18 8 22 252 

2009/2010 20 46 2 3 19 40 8 11 6 25 16 2 22 220 

2010/2011 6 19 34 6 14 32 9 12 5 27 25 2 32 224 

2011/2012 4 12 51 3 4 20 34 3 8 3 47 17 4 22 232 

2012/2013 5 8 41 17 17 3 3 4 33 13 4 13 162 

2013/2014 2 15 32 2 10 10 11 16 4 34 13 16 165 

2014/2015 3 5 16 9 8 2 2 17 14 11 89 

2015/2016 6 40 2 24 15 4 6 3 30 20 3 14 168 

2016/2017 11 26 28 9 3 4 2 16 13 6 122 

2017/2018 5 8 17 2 18 12 8 3 18 10 20 123 

2018/2019 7 9 13 17 10 4 5 20 14 3 12 116 

2019/2020 14 3 19 3 11 13 2 2 13 16 10 106 

2020/2021 6 8 46 6 3 19 22 4 10 11 19 2 11 168 

2021/2022 3 8 25 5 3 20 4 8 36 28 2 18 160 

2022/2023 2 6 25 3 7 24 6 5 4 62 28 15 189 

2023/2024 7 12 4 5 7 30 8 4 6 88 26 2 12 211 

2024/2025 3 15 26 6 16 57 4 15 5 85 42 7 282 

2025/2026 5 9 4 22 2 6 59 15 9 132 

69 293 721 77 3 24 578 423 127 217 54 656 3 421 38 397 4,101 

Reporting and Analysis Unit - Centralized Operations Division 

2025-10-14 2 10:58 :58 AM 
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Conditions Filtered in Report I Medical Code ________ C_o_n_d-it-io_n _____________ M- edical Key j 

219 Soft tissue sarcoma 219-5 

Hodgkin's Disease 

Multiple Myeloma 

Non-Hodgkin Lymphoma 

Type 2 Diabetes 

Chloracne 

Carcinoma of the Lung 

Non-Hodgkin's Lymphoma 

CA Prostate 

406-1 

23800-1 

219-2 

311-2 

1205-3 

203-1 

20280-1 

23340-1 

406 

23800 

219 

311 

1205 

203 

20280 

23340 

203 

23340 

27020 

617 

662 

708 

27020 

405 

Respiratory cancers, including cancers of the lung, larnyx, trachea and bronchus 203-2 

Prostate Cancer 

Chronic Lymphocytic Leukemia (CLL) 

Parkinson's Syndrome / Disease 

Acute or subacute transient peripheral neuropathy 

lschemic Heart Disease 

Leukemias 

Leukaemia 

Reporting and Analysis Unit - Centralized Operations Division 

2025-10-14 

23340-2 

27020-2 

617-1 

662-13 

708-6 

27020-1 

405-1 

3 

PROTECTED 

10:58:58 AM 
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58128 - Disability First Application Received for New Brunswick Clients as of 2025-09-29 

Condition Chloracne Non- Carcinoma Respiratory cancers, including cancers of 
Count Hodgkin's of the the lung, larnyx, trachea and bronchus 

Lymphoma Lung 

2004/2005 3 

2005/2006 13 34 

2006/2007 3 17 

2007/2008 2 14 

2008/2009 9 

2009/2010 5 

2010/2011 3 4 

2011/2012 3 11 

2012/2013 2 7 

2013/2014 2 3 

2014/2015 4 

2015/2016 2 7 

2016/2017 2 

2017/2018 13 2 

2018/2019 5 2 

2019/2020 5 

2020/2021 2 7 

2021/2022 

2022/2023 5 5 

2023/2024 3 5 

2024/2025 3 5 

2025/2026 2 

27 47 153 

Reporting and Analysis Unit - Centralized Operations Division 

2025-10-14 

2 

2 

2 

2 

2 

2 

16 

Soft CA Prostate Multiple 
tissue Prostate Cancer Myeloma 
sarcoma 

7 

60 7 

18 2 

7 11 2 

2 6 2 

9 2 

12 

2 3 

2 6 

2 2 

3 

5 5 

4 2 

4 4 

5 4 

2 2 

8 4 

2 2 

2 12 10 

3 6 

2 

7 128 96 36 

Leukemias Chronic Type 2 
Lymphocytic Diabetes 
Leukemia (CLL) 

10 

4 

6 

2 

8 

2 10 

4 

5 

2 5 

6 

2 2 

12 

2 

4 3 

2 5 

4 16 

15 

13 

8 

37 5 125 

PROTECTED 

Parkinson's Acute or subacute lschemic 
Syndrome I transient peripheral Heart 
Disease neuropathy Disease 

11 

3 15 143 

2 6 53 

2 6 54 

2 6 32 

4 23 

2 2 6 39 

2 5 41 

2 29 

6 24 

4 13 

4 3 35 

3 21 

2 34 

4 36 

3 4 17 

5 26 

3 7 34 

5 2 44 

7 55 

2 3 37 

4 19 

45 5 93 820 
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Condition Chloracne Non- Carcinoma Respiratory cancers, including cancers of 
Count Hodgkin's of the the lung, larnyx, trachea and bronchus 

Lymphoma Lung 

2004/2005 

2005/2006 2 9 

2006/2007 7 11 

2007/2008 5 

2008/2009 3 

2009/2010 3 

2010/2011 3 3 

2011/2012 5 

2012/2013 4 

2013/2014 2 

2014/2015 2 

2015/2016 4 

2016/2017 

2017/2018 

2018/2019 

2019/2020 

2020/2021 2 4 

2021/2022 2 

2022/2023 2 

2023/2024 

2024/2025 2 

2025/2026 

5 27 61 

Reporting and Analysis Unit - Centralized Operations Division 

2025-10-14 

2 

7 

Soft CA Prostate Multiple Leukemias 
tissue Prostate Cancer Myeloma 
sarcoma 

20 4 5 

26 4 3 

8 2 3 

2 6 

6 2 

7 

2 7 

2 4 

2 2 

3 2 

5 2 

3 

2 4 

3 3 

6 2 

7 2 

4 82 60 19 21 

2 

Chronic Type 2 
Lymphocytic Diabetes 
Leukemia (CLL) 

5 

2 2 

3 

10 

4 

2 

5 

2 

3 

6 

2 

3 

5 

3 

9 

7 

5 

3 78 

PROTECTED 

Parkinson's Acute or subacute lschemic 
Syndrome I transient peripheral Heart 
Disease neuropathy Disease 

3 

2 10 52 

7 59 

4 31 

3 4 24 

17 

2 2 6 25 

3 31 

2 18 

2 13 

3 8 

3 19 

2 15 

2 13 

14 

5 

5 22 

2 6 21 

5 15 

2 22 

5 25 

9 

31 3 60 461 
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Conditions Filtered in Report 
j Medical Code Condition Medical Key I 

219-5 219 Soft tissue sarcoma 

406 

23800 

219 

311 

1205 

203 

20280 

23340 

203 

23340 

27020 

617 

662 

708 

27020 

405 

Hodgkin's Disease 406-1 

Multiple Myeloma 23800-1 

Non-Hodgkin Lymphoma 219-2 

Type 2 Diabetes 311-2 

Chloracne 1205-3 

Carcinoma of the Lung 203-1 

Non-Hodgkin's Lymphoma 20280-1 

CA Prostate 23340-1 

Respiratory cancers, including cancers of the lung, larnyx, trachea and bronchus 203-2 

Prostate Cancer 23340-2 

Chronic Lymphocytic Leukemia (CLL) 27020-2 

Parkinson's Syndrome/ Disease 617-1 

Acute or subacute transient peripheral neuropathy 662-13 

lschemic Heart Disease 708-6 

Leukemias 27020-1 

Leukaemia 405-1 

Reporting and Analysis Unit - Centralized Operations Division 

2025-10-14 3 

PROTECTED 

10:58:30 AM 
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SECTION 1 — What Is Agent Orange? (Foundational Science) 
 
Q: What is Agent Orange, and what chemical components made up its formulation? 
Agent Orange (AO) consisted of two herbicides … 2,4-D and 2,4,5-T. 
 
- Follow-up: What role did 2,4-D and 2,4,5-T play in its mixture? 
These two herbicides killed vegetation when applied aerially or by other means.  
 
- Follow-up: What was the military purpose behind this formulation? 
The purpose of using AO was to reduce the overstory cover of jungles where Viet Cong where active as 
this over cover provided excellent non-visibility to US forces. 
 

Q: Why is the dioxin TCDD the most dangerous component of Agent Orange? 
TCDD was the most toxic congener of all the dioxins and the most toxic. 
 
- Follow-up: How is toxicity created during chemical manufacturing? 
TCDD was created during the manufacturing process where temperatures were in excess of guidelines.  
 
- Follow-up: How does TCDD differ from other herbicide byproducts? 
TCDD differs in that is persists longer in the environment relative to other herbicide products. 
 

Q: Why does dioxin persist for so long in soils, sediments, and food chains? 
TCDD persists in the environment, particularly buried in soils due to the presence of the chlorine 
bond in the 2,3,7,8 position on the two benzene rings. These bonds are very difficult to break 
naturally in the environment. 
 
- Follow-up: What environmental conditions slow its breakdown? 
Being buried in soil retards breakdown of TCDD. 
 
- Follow-up: Why does it continue cycling through ecosystems decades later? 
The strength of the chlorine bond in TCDD retains its longevity. 
 

Q: How does dioxin behave inside the human body? 
TCDD is lipophilic, meaning it is attracted to fatty tissue and is bound therein. 
 
- Follow-up: How long does it remain stored in fat tissue? 
It can remain stored for years dependant on the metabolic characteristics of the individual. 
 
- Follow-up: Which biological systems does it impact most severely? 
TCDD can accumulate in liver and other fatty organs in the body. It can also be stored in the fat of 
mother’s milk, which can then be passed on to nursing children. 
 

Q: Why is it scientifically impossible to detox dioxin from the human body? 
There are no methods to remove TCDD from the human body. 
 
- Follow-up: What detox myths have you seen over the years? 
Scientology introduced a ‘removal protocol’ which consisted of heat exposure in saunas and elixers. It 
was useless. 
 
- Follow-up: Why are those claims dangerous for exposed people? 

One never knows how someone will react to bogus treatments.  

 



SECTION 2 — Exposure Pathways (Veterans & Civilians) 
 
Q: What are the most scientifically supported pathways of Agent Orange exposure? 
Through foods, inhalation, and dermal absorption. 
 
- Follow-up: Which veteran cases provided the strongest technical evidence? 
A US soldier was exposed to AO while his base in Thailand was perimeter sprayed. He won 
compensation after I submitted an opinion on his exposure. He was initially denied compensation by the 
Dept. of Veterans affairs. 
 
 
- Follow-up: What exposure pathways surprised you the most? 
A sailor on the aircraft carrier USS RANGER would fly to Da Nang to pick up mail bags for the carrier, the 
fly back for distribution on board. He was exposed to AO which accumulated on the mail bags that could 
sit for days near a Rand Hand site where they loaded AO onto spray planes. Prop was could send 
contaminated soil particles toward the area of the mail bags. As he carried these mail bags to and from 
the plane he was contaminated. He also won compensation from the DVA following my submission of his 
exposure potential. He too was initially denied compensation. 
 

Q: What lesser-known exposure routes have you documented? 
The aircraft carrier example was one I never expected. However, when all the facts were 
presented, it became quite logical that the mail bag route was highly probably. 
 
- Follow-up: Contaminated aircraft interiors or equipment? 
I do know of some family members trying to receive compensation for their father who worked on 
contaminated (my opinion) chopper interiors. However, they were refused compensation. 
 
- Follow-up: Food-chain contamination in Vietnam? 
This was on of the major routes of contamination: soil, runoff to fish ponds, people eating fish and ducks 
that used the ponds, then people eating these contaminated food stuffs. 
 

Q: What did your sampling of human blood, breast milk, soil, and food reveal? 
There was a strong and definite pattern of contamination from soils to food to human breast milk 
and blood through this pathway. 
 
- Follow-up: How elevated were contamination levels compared to background? 
In some areas contaminated soils were hundreds of times higher in dioxin that background. 
 
- Follow-up: What did this show about long-term risk? 
Given the persistent nature of dioxin, it could last in soils and contribute to human contamination without 
proper rehabilitation of soils, for over a hundred years. 
 

Q: What does forensic proof of Agent Orange exposure look like decades later? 
When analyzing for TCDD in various test media, the concentration of TCDD can be determined. 
 
- Follow-up: What lab evidence is considered definitive? 
If the TOXIC EQUIVALENCY FACTOR is high, where the presence of TCDD is of a high percentage of a 
total sample, then one can assume high contamination. 
 
- Follow-up: What makes a weak versus strong exposure case? 

If the TEQ factor is low for percent dioxin, this is a weak exposure case.  

 



SECTION 3 — Field Work in Vietnam (A Luoi Valley) 
 
Q: Can you walk us through a typical field day during your Vietnam investigations? 
We would arrive at a former US military base in the A Luoi Valley. A survey would be done to 
document all visible UXO (unexploded ordnance) in the region. Soil sampling grids would be 
laid out if possible. A mine detector was used to check sampling position to determine if any 
UXO was beneath the surface. If a beep was given, the sampling position was shifted with mine 
detection used again before sinking the soil corer into the ground. We could collect fish from fish 
ponds by netting. Other animals were donated by local farmer.  
 
- Follow-up: What challenges did your team face daily? 
The danger of UXO was constant. Wherever we walked we did so carefully. When we were sampling 
near Hamburger Hill, we had to step in exactly the same steps as the mine detector person who was 
clearing the way for our samplers. 
 
- Follow-up: What safety risks were constant? 
Constantly aware of the UXO risk. Grenades and mortar shells where often plentiful in some sampling 
areas. 
 

Q: How did unexploded ordnance affect your work and data collection? 
We had to follow the advice of the deminer when setting out sampling sites for soil in particular, 
given the potential for sub-surface UXO being present. 
 
- Follow-up: How did demining teams operate around your scientists?  
Our deminer was the voice we listened to when sampling. They had experience with UXO and their word 
was ‘law’ in the field. 
 
- Follow-up: Were there moments where work had to stop completely? 
As we got nearer to Hamburger Hill, we were told by locals not to proceed further because of the very 
high quantity of UXO present. Local salvagers of scrap metal were killed or maimed as a result of working 
in areas close to Hamberger Hill. We took their advice and did not proceed further towards the mountain. 
 

Q: When did the magnitude of contamination truly become clear to you? 
It became rather shocking when driving to A Luoi Valley from Hue when you say no jungle 
where AO spraying took place with definite defining lines between sprayed and unsprayed 
areas. 
 
- Follow-up: Was there a single defining discovery? 
A local grass, locals called American Grass, took hold where AO killed jungles. This grass was prevalent 
where ever AO was sprayed. All indigenous broad-leaved plants were killed. 
 
- Follow-up: How did local villagers react to the findings? 
Local counsels warned people of consuming certain food, but how effective that was is questionable.  
 

Q: How did Agent Orange permanently alter forests and ecosystems? 
As noted above, jungles were replaced by grasslands. 
 
- Follow-up: What species were most affected? 
Jungles and broad-leafed plants succumbed to AO. 
 
- Follow-up: Can these systems ever fully recover? 

It will take years, using rapid-growing plantation trees to shade newly planted indigenous trees.  



SECTION 4 — Long-Term Harm & Persistence 
 
Q: Why does Agent Orange remain dangerous decades after it was sprayed? 
This is the result of the very strong chlorine bond in TCDD. It can remain potent for over one 
hundred years. 
 
- Follow-up: Why is the argument that it should be gone by now incorrect? 
See above … 
 
- Follow-up: What environmental processes trap dioxin in soils? 
I’m not aware of any ‘environmental processes’ that ‘trap’ TCDD in soils. 
 

Q: How do you scientifically evaluate a site for lingering contamination today? 
By periodic testing of soils with specific grid marking to ensure the majority of a region is 
covered. 
 
- Follow-up: What depth of soil must be tested? 
We tested composite soils from 10 cm depths. 
 
- Follow-up: What levels trigger serious concern? 
Levels nearing 900-1000 ppt can illicit serious concerns. These are close of regulation concentrations. 
 

Q: How long can Agent Orange remain a threat in contaminated hotspots? 
If not remediated … for several hundred years. 
 
- Follow-up: Are we talking decades or centuries? 
Centuries. 
 
- Follow-up: What does generational exposure mean for families? 

Generational exposure not only refers to environmental exposure, but also altered parental DNA which 

can affect future generations. 



 

G e n e t i c   D a m a g e   I n    

N e w   Z e a l a n d   V i e t n a m   

W a r    

V e t e r a n s 

 
 

Participants Report 
 
 
 
 
 
 

 
 

Prepared by Louise Edwards 
Institute of Molecular BioSciences  

Massey University 
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A B S T R A C T 
 

 
From July 1965 until November 1971, New Zealand Defence Force Personnel fought in 

the Vietnam War.  During this time the United States military forces sprayed more than 

76,500,000 litres of phenoxylic herbicides over parts of Southern Vietnam and Laos.  

The most common herbicide sprayed was known as ‘Agent Orange’.  All of the Agent 

Orange sprayed during the Vietnam War was contaminated with 2,3,7,8-

tetrachlorobenzo-para-dioxin (known simply as TCDD), a known human carcinogen.  

Since returning to New Zealand more than 30 years ago, New Zealand Vietnam War 

veterans have expressed concern about the numerous health problems experienced by 

both themselves and their children.  New Zealand Vietnam War veterans attribute these 

health problems to exposure to Agent Orange while serving in Vietnam. 

 

This study aimed to ascertain whether or not a small sample of New Zealand Vietnam 

War veterans have incurred genetic damage as a result of service in Vietnam.  The 

Sister Chromatid Exchange assay (SCE) is a very sensitive and widely applied assay 

used as a bioindicator of genetic damage induced by an environmental agent or 

clastogen.  In the current study a group of 24 New Zealand Vietnam War veterans and 

23 control volunteers were compared using an SCE analysis.  All participants were 

screened to reduce the possible influence of factors that could severely impact on 

findings and to eliminate any bias in the SCE results. 

 

The results from the SCE study show a highly significant difference between the mean 

of the experimental group and the mean of the control group (p < 0.001).  This result 

suggests, within the strictures of interpreting the SCE assay, that this particular group of 

New Zealand Vietnam War veterans has been exposed to a harmful substance(s) which 

can cause genetic damage.  Comparison with a matched control group would suggest 

that this can be attributed to their service in Vietnam.  The result is strong and indicates 

that further scientific research on New Zealand Vietnam War veterans is required. 
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1 C H A P T E R   O N E :   I N T R O D U C T I O N 
 

 
 
In the 1950s South East Asia was an area of the globe in severe political turmoil.  

Emerging from the post-colonial era, nations were attempting to establish their own 

identity.  New Zealand became embroiled in one of the most bitter wars of the last 

century outside of the two World Wars: the Vietnam War.  

 

In 1958, several religious and political groups revolted against the South Vietnamese 

government, most notably the Vietcong, coupled with invasion from the north. In 

response, some western nations became involved in the defence of South Vietnam, 

including New Zealand.  New Zealand Defence Force Personnel were based in Vietnam 

from June 1964.  In July 1965, New Zealand troops moved into a combatant role 

supporting the USA in an attempt to stop invasion of South Vietnam by its North 

Vietnamese neighbours.  New Zealand’s troops continued to fight in Vietnam for over 6 

years; the last leaving in November 1971.  The Australian Task Force base at Nui Dat, 

in Phuoc Tuy Province, was established in June 1966, and although most New Zealand 

troops spent some time here, New Zealand soldiers generally served in Long Khanh, 

Bien Hoa, Binh Duong, Gia Dinh and Hua Nghia provinces as well as Phuoc Tuy 

province (Irvine, 2003) (Figure 1.1). 

 

During the Vietnam War the United States military forces sprayed an estimated 

76,540,964 litres of phenoxylic herbicides (Duchnowicz et al., 2005) over 

approximately 3.6 million hectares of Vietnamese and Laotian land in order to remove 

forest cover, destroy crops and clear vegetation from the perimeters of the US bases as 

part of their military strategy.  A consequence of this decision was a legacy of ill health, 

not only amongst the Vietnamese population themselves, but also in thousands of 

American, Australian and New Zealand Vietnam War veterans, and their children. 

 

In 1961, the USA government commenced an aerial spraying programme (codenamed 

Operation “Ranch Hand”) of a group of defoliants, the most common of which was 

known as ‘Agent Orange’.  The concentration at which herbicides were sprayed by USA 

forces was more than an order of magnitude greater than that for similar domestic weed 

control. 



 
 
 
 
 
 

 
 
 
 
 
Between 1961 and 1972 various herbicide mixtures, nicknamed by their coloured 

identification barrels, were used by the USA and the Republic of Vietnam forces to 

defoliate forests and mangroves in order to clear perimeters of military installations 

and to destroy “unfriendly” crops as a tactic for decreasing enemy shelter and food 

supplies (Stellman et al., 2003).   

Figure 1.1  South Vietnam 1965-1972 
Most New Zealand troops spent some of their time in Vietnam 
at the Australian Task Force base in Nui Dat, (in Phuoc Tuy 
Province).  The dark colour around Nui Dat indicates the area 
where New Zealand troops served (Chadwick, 2004) 
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Operation Ranch Hand dispersed around 95 % of all the herbicides used in Operation 

Trail Dust, the overall herbicide programme.  Other branches of the USA armed 

services and the Republic of Vietnam forces used hand sprayers, spray trucks, 

helicopters and boats to disperse the remainder.   

 

Current literature substantiates the view that exposure to Agent Orange and other 

herbicides can lead to adverse health effects and cause genetic damage in humans 

(Akhtar et al., 2004; Bukowska, 2004; Duchnowicz et al., 2005; Eriksson et al., 1981; 

Hardell, 1979; Palmer, 2005; Schecter et al., 1995).  With the amount of information 

that is now available, it is accepted that New Zealand Vietnam War veterans were 

exposed to Agent Orange and other herbicides during their service in Vietnam.  The 

current study has therefore been established to investigate genetic damage (if any) that 

has been sustained by New Zealand Vietnam veterans.  The Sister Chromatid Exchange 

Assay (SCE) has been chosen to analyse Vietnam veterans in the current study.  The 

SCE Assay is a reliable and widely applied assay used for detecting genetic damage.  

This assay has been used successfully in previous studies involving chemical exposure 

and possible genetic damage (Akin et al., 2005; Arias, 2002; Bhattacharya et al., 2005; 

Garaj-Vrhorac & Zeljezic, 2001; Iannuzzi et al., 2004; Zober et al., 1993). 

 

In 2000, the IPCS (International Programme on Chemical Safety) published guidelines 

for the monitoring of genotoxic effects in humans (Albertini et al., 2000).  In defining 

the significance of the endpoint and application of the sister chromatid exchange assay, 

the report states “The readily quantifiable nature of SCEs with high sensitivity for 

revealing toxicant-DNA interaction and the demonstrated ability of genotoxic 

chemicals to induce a significant increase in SCEs in cultured cells…has resulted in this 

endpoint being used as an indicator of DNA damage in blood lymphocytes of 

individuals exposed to genotoxic (agents).”  The SCE assay is thus acceptable as an 

indicator of in vivo damage.  Futhermore, it is an accepted tenet in the current study that 

any damage to DNA may lead to ill health and possibly result in intergenerational 

effects.  Follow-up studies on individuals exposed to genotoxic agents have clearly 

demonstrated the predictive value of high chromosomal damage for subsequent health 

risk (Hagmar et al., 1994, 1998, 2001). 
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1.1 Aim 
 

• To determine whether or not New Zealand Vietnam veterans have incurred 

any genetic damage as a result of their service in Vietnam.   

 
In order to achieve this aim, within the strictures of the assay applied, the following 

objective is stated: An SCE analysis will be conducted to establish whether or not a 

sample group of Vietnam veterans have a statistically higher frequency of sister 

chromatid exchange than a control group of men who did not serve in Vietnam. 

 

 

1.2 Hypothesis 
 

• That New Zealand Vietnam veterans have incurred genetic damage as a 

result of their service in Vietnam.   

 

• The null hypothesis is that New Zealand Vietnam War veterans did NOT 

incur genetic damage.   

 

If the null hypothesis is true then we would predict, according to the current objective, 

that no statistically significant difference in mean SCE frequency between the Vietnam 

veterans group and the control group would be detected. 
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2 C H A P T E R T W O : L I T E R A T U R E  R E V I E W 
 

 
 

2.1 Agent Orange and Health Effects 
 

Over the duration of Operation Ranch Hand, 6 major herbicides were aerially spayed: 

Agent Pink (approximately 51,000 L); Agent Green (approximately 31,000 L); Agent 

Purple (approximately 1.8 million L); Agent Orange (unknown volume, but in excess 

of 50 million L); Agent White (approximately 20.5 million L) and Agent Blue 

(approximately 4.7 million L).   

 

Approximately 65 % of the herbicides used contained 2,4,5-trichlorophenoxacetic acid 

(2,4,5-T), and all of the 2,4,5-T used contained 0.5 to 100 ppm of 2,3,7,8-

tetrachlorobenzo-para-dioxin (known simply as TCDD or Dioxin) as a manufacturing 

contaminant (Gough, 1991).  It is the TCDD that is considered to be the prime cause of 

detrimental health and genetic effects from these herbicides (Neuberger et al., 1999; 

Palmer, 2005; Pavuk et al., 2005; Pearce & Mclean, 2005). 

 

Military herbicide operations in Vietnam became a matter of scientific controversy 

right from their inception.  In April 1970 2,4,5-T was banned from most USA domestic 

uses and from many other countries on the basis of evidence of its teratogenicity1 

(Stellman et al., 2003). Even given this knowledge, the military strategy of using 

herbicide spray in Vietnam was considered a greater priority at the time.  

 

Estimates of exactly how much TCDD was deposited in Vietnam are based on the 

volume of 2,4,5-T-containing herbicide sprayed, and on TCDD contamination levels, 

but are hard to predict.  In 1970 when Operation Ranch Hand finally ended, over 3.6 

million hectares of forest and villages in Central and Southern Vietnam had been 

covered with millions of litres of toxic herbicide (Tuyet & Johansson, 2001).  Any 

humans or other living organisms situated in these 3.6 million hectares of forests would 

have almost certainly come into direct contact with these toxic substances. 

                                            
1 A ‘teratogen’ is a term used to describe any agent with the potential to cause genetic deformities. 
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Agent Orange was the most common of the herbicides used by the USA, and comprised 

a 1:1 mixture of 2,4-dichloropheoxyacetic acid (2,4-D) and 2,4,5-T (Figure 2.1).  Agent 

Orange was used for the longest duration, and was one of the most toxic herbicides 

used.  It was commonly made available in hand-sprayers to be used by soldiers around 

the perimeters of their camps.  No precautions while using Agent Orange were 

generally enforced, thus giving soldiers the impression that this substance was 

harmless.  Aerial spraying and hand spraying missions not only brought soldiers and 

the Vietnamese living in the area into direct contact with the toxic herbicide, but also 

caused contamination of drinking water and many food sources such as fish and crops.  

Exposure to Agent Orange and the toxic contaminant TCDD therefore occurred very 

easily during the Vietnam War, and was usually unavoidable.  Dai (2000) estimates that 

during the War about 17 million people living in South Vietnam, and about one million 

from the North, were directly exposed to TCDD-contaminated herbicides. 

 

In studies conducted by Schecter et al. (1995) comparing Vietnam veterans with 

contemporary veterans who had served elsewhere, TCDD levels were found to be 

significantly elevated among those who had served in Vietnam.   

 

2.1.1           2,3,7,8-tetrachlorobenzo-para-dioxin (TCDD) 
 
Known simply as TCDD or Dioxin, this chemical is produced as a by-product of many 

industrial processes. It is a contaminant of particular phenoxylic herbicides that contain 

2,4,5-T and have been manufactured and used in many countries through out the world.  

TCDD is formed during the incomplete combustion of organic material where chlorine 

is available in the feedstock or in the air supply.  It is also produced at trace levels in 

various industries.  Focus on dioxins as contaminants began in the 1940s and 1950s in 

industrial settings, where manufacture of chlorinated phenoxy herbicides occurred, as a 

result of exposed workers exhibiting particular health problems (Aylward & Hays, 

2003).  The ability of TCDD to affect the endocrine system, and toxic effects on 

experimental animals, prompted several studies into the possible effects of dioxin on 

humans, especially regarding their reproductive ability.  TCDD behaves as a multi-site 

human carcinogen, and is thought to induce tumours in humans indirectly (Albertini et 

al., 2000).  The biological mechanism of TCDD-induced carcinogenesis is not 
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completely clear.  Thus exposure to TCDD results in a broad spectrum of biological 

responses, including altered metabolism, disruption of the normal hormone signalling 

pathways, and reproductive and developmental effects.   

 

2.1.2 TCDD Half Life in Humans 
 
The half life of a particular chemical is of great importance for hazard assessment 

because it allows an estimation to be made of the persistence of a chemical in living 

aquatic and terrestrial organisms.  The half life is the time required to reduce the 

concentration of a chemical by one-half in tissue, organ or in the whole organism 

(Geyer et al., 2000).   

 

It is known that TCDD is very persistent and has a long half-life in organisms (Geyer et 

al., 2000; Li et al., 1999; Van den Berg et al., 1994).  Geyer et al. (2002) states that the 

average half life of TCDD in humans is approximately 2,840 days (7.78 years).  A half 

life as large as this means that New Zealand Vietnam veterans who were exposed to 

TCDD more than 30 years ago are still very likely to have elevated TCDD levels when 

compared to non-veterans.  As recently as 1995, TCDD blood levels were found to be 

between 25 and 170 times higher in people living in sprayed areas of Vietnam, 

compared to people living in unsprayed villages in Northern Vietnam (Palmer, 2005).   

2.1.3 Health Effects Caused by Exposure to TCDD 
 
Spraying of Agent Orange during the Vietnam War represents the world’s largest ever 

TCDD contamination to date.  Health effects associated with exposure to TCDD have 

not been fully characterised.  In 1997 the International Agency for Research on Cancer 

(IARC) classified TCDD as a Group 1 human carcinogen, based largely on four highly-

exposed industrial studieds that showed an excess of all cancers (Steenland et al., 

1999).   The largest of the four groups considered by the IARC is the USA study group 

of 5,172 workers at 12 plants that produced chemicals contaminated with TCDD.  

These workers were exposed to high levels of TCDD.  The workers were found to have 

on average 286 times more TCDD in their blood than the general population.  This 

population was also found to have a 46 % greater mortality rate caused by cancers.   
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A recent study contrasting cancer incidence rates in white male USA Air Force veterans 

involved in Operation Ranch Hand with the USA white male population reported 

increases in prostate cancer and melanoma in Ranch Hand Veterans (Akhtar et al., 

2004).  Pavuk (2005) reported statistically significant associations between TCDD and 

all types of cancer in USA Air Force veterans selected as comparisons in the Air Force 

health study.     

 

Farm and agricultural workers who are exposed to a range of chemicals as part of their 

job have been the subject of many scientific studies.  Illing (1997) found an increased 

rate of cancer in farmers and agricultural workers that was directly related to their 

occupational background exposure to organochlorines (including TCDD) and other 

pesticides.  Dich & Wiklund (1998) reported a statistically significant increased risk of 

prostate cancer among pesticide applicators.  In Britain a study was conducted around a 

pesticide factory, revealing an excess of skin melanoma, lung, stomach, pancreas and 

prostate cancers (Wilkinson et al., 1997).  A series of case-control studies in Sweden 

have found increased risks of soft-tissue sarcoma and malignant lymphoma  among 

agricultural workers who had been exposed to phenoxy herbicides (Eriksson et al., 

1981; Hardell & Sandstrom, 1979).   

 

Research on ex-servicemen from the Vietnam War has shown significant associations 

between TCDD exposure and certain kinds of cancer, including soft tissue sarcoma 

(Eriksson & Hardell, 1990; Lynge, 1993), non-Hodgkin’s lymphoma (Pearce & 

Mclean, 2005) and multiple myeloma (Bertazzi et al., 2001).  One major investigation 

that warrants special attention is the on-going study of the residents of Seveso, a small 

town in Italy.  In 1976 an explosion at the ICMESA (Industrie Chimiche Meda Società) 

chemical plant near Seveso resulted in the highest exposure to TCDD in a residential 

population to date.  The earliest related health effect was chloracne in children who 

were outdoors and in the path of the toxic cloud (Caramaschi et al., 1981).  In the 

following years other adverse health effects were observed and found to be linked to 

TCDD exposure.  These include spontaneous abortions (Revich et al., 2001), 

cytogenetic abnormalities (Bertazzi et al., 2001), congenital malformations 

(Mastroiacovo et al., 1988; Revich et al., 2001), impaired liver function and lipid 

metabolism (Ideo et al., 1985; Mocarelli et al., 1986).   
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In one particular study of the Seveso population, Bertazzi et al. (2001) discovered a 

two-fold increase in rectal cancer-induced deaths and an excess of “other” digestive 

cancer-induced deaths. Lung cancer was also in moderate excess; nearly twice as many 

lymphohemopoietic neoplasms were observed than expected.  Bertazzi et al. (2001) 

also reported particular increases in Hodgkin’s disease, multiple myeloma, and acute 

myeloid leukaemia.  All of these cancers are well established as cancers arising from 

specific genetic malfunction.  Moderate to significant increases were also observed in 

chronic obstructive pulmonary disease and diabetes.   

 

In addition to known carcinogenic properties, Steenland et al. (1999) reported that 

TCDD exposure is a possible cause of heart disease.  Elevated ratios for mortality from 

heart disease were found in a large multi-country study.  Steenland et al. (1999) also 

reported a positive relationship with total cholesterol and TCDD exposure. 

 

Exposure to Agent Orange also has major effects on the reproductive system of 

humans; TCDD is an endocrine-disrupting chemical with a highly toxic effect on the 

human reproductive system (Rogan & Ragan, 2003).  Even at low doses TCDD can 

seriously disrupt normal reproduction in humans; it can lower fertility, increasing 

antenatal mortality and the risk of endometriosis, and can also cause many birth defects 

(Lawson et al., 2004).   Egeland et al. (1994) conducted a study on male reproductive 

endocrine function of subjects occupationally exposed to TCDD and found that 

exposed individuals had lower testosterone and higher gonadotrophin levels in a dose-

dependent relationship with increasing serum dioxin concentrations.  In addition to 

these illnesses, Agent Orange exposure was also found to be associated with the onset 

of porphyria cutanea tarda2 (Frumkin, 2003). 

 

Henriksen et al. (1997) performed a cross-sectional medical study of the Operation 

Ranch Hand participants and found a 50 % higher prevalence of diabetes among those 

individuals with the highest levels of TCDD in serum, compared with non-exposed 

control individuals.  Steenland et al. (2001) found an increased risk of diabetes with 

TCDD exposure.  Kern et al., (2002a) biochemically linked TCDD exposure and 

                                            
2 Porphyria cutanea tarda is a disorder of heme biosynthesis due to a defective liver enzyme.  
Symptoms of this disorder include photosensitivity; hepatic dysfunction; discolored teeth, gums and skin; 
excessive hair; and psychiatric symptoms.  
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diabetes in humans, complementing the many epidemiological studies that had been 

conducted previously.   

 

Although the majority of current literature supports the claim that exposure to TCDD 

causes detrimental health effects, there are some studies that disagree.  Most of these 

studies are related to the reproductive outcome of those exposed to TCDD. Wolfe et al. 

(1995) conducted a study on reproductive outcomes in Vietnam War veterans and 

found no elevation in the risk of spontaneous abortion or still birth.  Some elevations 

were found in birth defects but these were reported to be non-significant and there was 

no increase in birth defect severity.  Schnorr et al. (2001) found no association between 

paternal TCDD levels at the time of conception and spontaneous abortion or sex ratio 

among pregnancies fathered by men exposed to TCDD. 

 

 Goetz et al. (1994) investigated neurological disorders and brain tumours in Vietnam 

veterans exposed to TCDD; it was concluded that there was insufficient evidence to 

determine an association between neurological disorders and exposure to TCDD in 

Vietnam.  However, it was found that there was limited evidence to suggest no 

association between exposure and brain tumours. 

 

 

2.2 Exposure of New Zealand soldiers to herbicide sprays 
 
Past claims of herbicide exposure have largely relied on anecdotal evidence.  More 

recently however, a major Select Committee report conducted by the New Zealand 

Government and published in October 2004 has resulted in more convincing 

information being presented on exactly where New Zealand soldiers were at certain 

times, which corresponds exactly to times and places of Agent Orange release.  The 

case is no longer circumstantial and the evidence strongly substantiates the claim that 

New Zealand troops were exposed to Agent Orange.  The claim that Vietnam veterans 

were exposed to herbicide spraying as part of Operation Trail Dust was recognised by 

the Government in December 2003, 32 years after the New Zealand Vietnam War 

veterans left Vietnam.    
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On 3 December 2003 a new report was submitted to Parliament’s Health Select 

Committee (Chadwick, 2004).  The Chief of the Defence Force had requested an 

investigation be conducted into the spraying of herbicides in Phuoc Tuy province in 

South Vietnam between 1965 and 1971 (Figure 1.1).  The report concluded that while 

serving in Vietnam between 1965 and 1971, New Zealand Vietnam War veterans were 

exposed to large quantities of the defoliants Agent Orange, Agent Blue3 and Agent 

White4.  It was estimated that at least 1.8 million litres of the defoliants Agent Orange, 

White and Blue was sprayed in the Phuoc Tuy Province between November 1965 and 

June 1968 (Taylor, 2003). 

 

Phuoc Tuy Province was the location of the first Ranch Hand missions conducted in 

January 1962. The head of the Scientific Advisory Group of the Commander in Chief, 

Pacific (CINCPAC) reported that 227,125 litres of defoliant was sprayed on the Phuoc 

Tuy Province between December 1965 and January 1966.  New Zealand Vietnam 

veterans were serving in this province during this time (Irvine, 2003).  

 

Yet more evidence that New Zealand War Veterans became exposed to harmful 

defoliants during their service in Vietnam was presented upon examination of the 

military command zones which the American commanders divided South Vietnam into: 

I Corps, II Corps, III Corps and IV Corps (Figure 2.3).  New Zealand and Australian 

units operated exclusively in III Corps.  Operation Ranch Hand records show that III 

Corps received 21,521,614 litres of Agent Orange, 563,852 litres more than the other 

three zones combined.  

 

The evidence is substantial to support the claim that New Zealand troops were both 

directly and indirectly exposed to the TCDD-containing herbicide Agent Orange while 

serving in Vietnam. 

 

 

 

                                            
3 Agent Blue was a mixture of herbicides containing Cacodylic acid, commonly known as Arsenic.  It 
was used specifically to kill rice in Vietnam.  
4 Agent White was a 4:1 mixture of 2,4-D and Picloram.  Picloram is a herbicide used on woody plants. 
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2.3 Consequences of Herbicide Exposure in Vietnam 
 
During the 1970s, returned Vietnam Veterans began to report skin rashes, cancers, 

psychological symptoms, extreme fatigue, congenital abnormalities as well as 

handicaps in their children, and many other health problems.  In the USA some 300,000 

veterans have undergone medical tests and an estimated 2,000 children of veterans are 

suffering from the birth defect spina bifida (Palmer, 2005).  A Columbia University 

study also estimates that up to 4 million people may be directly affected by Agent 

Orange (Stellman et al., 2003).  Most veterans are concerned that Agent Orange 

exposure might have contributed to these health problems.  These concerns helped to 

initiate a series of scientific studies on Agent Orange and its carcinogenic contaminant 

TCDD.  In addition to polluting the environment, exposure to the toxic TCDD-

containing herbicides has been found to cause many diseases, including several types of 

cancers (Hardell & Eriksson, 1999; Hardell & Sandstrom, 1979; Khuder et al., 1998; 

Lynge, 1998; Pavuk et al., 2005; Safi, 2002; Saracci et al., 1991), as well as causing 

increased rates of endometriosis (Igarashi et al., 2005; Rier & Foster, 2003), congenital 

birth defects (Barrow et al., 2002; Lawson et al., 2004) and other health problems 

(Aoki, 2001; Lawson et al., 2005; ten Tusscher et al., 2003) in the children of those 

exposed.  

 

Tuyet and Johansson (2001) conducted a study on Vietnamese women and their 

husbands who were exposed to Agent Orange during the Vietnam War.  The authors 

found that 66 % of all children had some type of major health problem.  Thirty-seven 

percent of these children were born with some visible malformation or disability while 

27 % had developed a disability during the first year of life.  Of the 60 children 

suffering from health problems, 40 were unable to attend school but were able to help 

with agricultural work and domestic chores.  Twenty children were very severely 

physically and mentally disabled, and required 24-hour care; needing to be attended to 

by their parents for every daily need.  There were no cases of congenital malformation 

nor other disabilities among unexposed siblings of the husbands and wives, nor among 

the children of their siblings. 

 

Giri et al. (2004) concluded that exposure to Agent Orange is associated with an 

increased risk of prostate cancer.  Men who had been previously exposed to Agent 
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Orange were at least two times more likely to be diagnosed with prostate cancer as 

unexposed men.  Pavuk et al. (2005) also reported that prostate cancer was significantly 

associated with service in South East Asia (including, or exclusively in, Vietnam).           

 

 

2.4 USA & Australian Reactions to Agent Orange Exposure 
 
The United States Department of Veteran Affairs now accepts a link between Agent 

Orange exposure and Hodgkin’s Disease, multiple myeloma, non-Hodgkins lymphoma, 

respiratory cancers (lung, bronchus, larynx and trachea), soft-tissue sarcoma, prostate 

cancer, chronic lymphocytic leukemia, porphyria cutanea tarda, acute and subacute 

peripheral neuropathy, and adult-onset diabetes. 
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Figure 2.3 Map of Agent Orange Spraying 

Map of South Vietnam, showing the aerial herbicide 
spray missions of Agent Orange from 1965 to 1971 as 
part of Operation Ranch Hand.  New Zealand troops 
served exclusively in III Corps.  III Corps received the 
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The USA Government also accepts a link between Agent Orange and spina bifida in 

children of male veterans and a link between all birth defects that are not caused by 

familial disorder, birth-related injury, or foetal or neonatal infirmity in children of 

female veterans.  Compensation and health care are provided to veterans and children 

of veterans suffering from these illnesses (Chadwick, 2004; Irvine, 2003).   

 

According to Irvine (2003), the Australian Department of Veteran Affairs does not 

accept a link between Agent Orange and these health problems; yet they give the 

benefit of the doubt to veterans on a case-by-case basis.  They also provide treatment to 

any Vietnam veteran with cancer.  The Australian Department of Veteran Affairs 

(while still not accepting a link) in partnership with the Department of Health and 

Ageing, provides treatment to children of Vietnam veterans born with cleft lip or palate, 

spina bifida, acute myeloid leukemia, and adrenal gland cancer. 

 

 

2.5 Detection of Genetic Damage 
 

Although concerned about the direct health effects of Agent Orange, Vietnam War 

Veterans are most fearful of long term genetic damage, with the possibility of this 

damage being passed on to their children and further generations. Several molecular 

assays are now available to researchers to determine if genetic damage has occurred in 

humans.  One of the most sensitive and widely applied tests for clastogenicity5 is the 

Sister Chromatid Exchange (SCE) assay.  Due to the time constraints on the current 

study it was possible to conduct only one of the cytogenetic tests mentioned here.  SCE 

was chosen due to its high sensitivity and success rate in studies on clastogens.  

2.5.1 Determination of Genetic Damage using SCE Assay 
 
As noted earlier (Section 1), a statistically significant increase in the average SCE 

frequency in an experimental group compared to a matched control group, is, according 

to Albertini et al. (2000), indicative of genetic damage.  To reiterate, the SCE 

                                            
5 A ‘clastogen’ is the term used to describe any environmental agent which results in damage to DNA.  A 
clastongen may or may not be a ‘mutagen’ (resulting in mutations directly), a ‘teratogen’ (resulting in 
genetic deformities) or a ‘carcinogen’ (resulting in cancer). 
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cytogenetic test is used to visualise the number of SCEs in cells, and is considered a 

bioindicator of any genetic damage that has been sustained by the subject.  It is 

therefore a test that indicates the harmfulness of particular chemicals.   

 

Changes in the genetic fingerprint induced by environmental mutagens may produce 

harmful genetic effects on human health, causing mutations in sex cells and somatic 

cells.  Sex cell mutations create a genetic risk for hereditary diseases and congenital 

defects while somatic cell mutations result in various diseases including cancer 

(Kaioumova & Khabutdinova, 1998).  The SCE test has been previously applied 

successfully to animals and humans to determine whether or not genetic damage has 

been incurred as a result of exposure to dioxins and other chemicals (Akin et al., 2005; 

Arias, 2002; Bhattacharya et al., 2005; Garaj-Vrhovac & Zeljezic, 2001; Iannuzzi et al., 

2004; Zober et al., 1993).  Zober et al. (1993) show that the SCE technique is suitable 

to evaluate possible genotoxic effects of particular chemicals even if exposure occurred 

many years ago.  It is therefore appropriate that the SCE test be performed as a test for 

ascertaining evidence of genetic damage, if any, sustained by New Zealand Vietnam 

Veterans as a result of exposure to herbicides while serving in Vietnam.  The results of 

the current study will add to the body of knowledge so far gathered on the genetic 

health status of Vietnam War veterans.  

 

2.6 The Sister Chromatid Exchange Assay  
 
The incidence of sister chromatid exchanges in a cell increases due to many variables 

including age, smoking, some medications, and exposure to any substances that cause 

damage to DNA.  A wide variety of agents that are known to cause chromosome breaks 

have also been found to induce SCE.  Numerous studies have utilised SCE analysis to 

explore the extent of genetic damage caused by environmental agents.  Rowland & 

Harding (1999) found that SCE frequency increased in female smokers between the 

ages of 16 and 25 years, compared to a non-smoking control group.  A study conducted 

on methamphetamine abusers also found significant increases in SCE frequencies (Li et 

al., 2003).  Iannuzzi et al. (2004) reported increases in the frequencies of SCEs in sheep 

flocks that had been exposed to specific dioxins in herbicides.  Exposure to pesticides, 

iodine-131, wood dust, and many other environmental factors have also shown 
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increases in SCE frequency when compared with matched controls (Elavarasi et al., 

2002; Sonmez et al., 1997; Zeljezic & Gavaj-Vrhovac, 2002).  These studies highlight 

the usefulness of SCE analysis in the biomonitoring of human populations exposed to a 

variety of agents. 

 

Evidence of genetic damage is accepted if the number of SCEs in an experimental 

group is more statistically significant than a selected control group (Albertini et al., 

2000).  A significant increase in SCE frequency is accepted as an indication that the 

DNA of a target group has been damaged in some way.  Any damage to DNA is 

universally accepted as being detrimental to a person’s well-being.
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3 C H A P T E R   T H R E E :   R E S U L T S /                      

D I S C U S S I O N 

 
 

3.1 SCE Analysis 
 
The Sister Chromatid Exchange Assay (SCE) is a very sensitive and widely applied assay 

to study genetic damage induced by an environmental agent or clastogen.  In the current 

study a group of New Zealand Vietnam veterans and a control group were compared 

using an SCE analysis, with the aim of exploring the possibility of genetic damage in the 

experimental group. 

 

The SCE analysis initially included 25 men in each of the veterans and control group, a 

total of 50 participants.  The personal questionnaire (Appendix IV) was completed and 

returned to the researcher by 47 of these participants.  Of the remaining three men, two 

failed to return a questionnaire by the conclusion of the study, and one returned an 

incomplete questionnaire that was unsuitable for use in statistical analysis for the current 

project.  Hence 24 veterans and 23 control individuals made up the study group.  All 

results and statistical analyses for the current study were therefore calculated using this 

group of 47 individuals only. 

 
The results from the sister chromatid exchange assay show a highly significant difference 

between the mean of the experimental group and the control group.  A difference 

between these two groups was expected if genetic damage, according to the limitations of 

the SCE assay as a bioindicator, has been sustained by the veterans group while serving 

in Vietnam.  However, a statistical analysis was required to ascertain whether the 

difference seen between the two groups was statistically significant or possibly just due 

to coincidence.  It was essential to determine what confounding factors may be acting on 

individuals in the current study and perhaps altering the results, leading to inaccurate 

conclusions.  Therefore, a close examination of the confounding factors known to have 
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an effect on SCE rates was conducted.  The following is a summary and explanation of 

all results obtained leading to the conclusions drawn from the study overall. 

 

 

 Mean SCE/Cell Standard 

Deviation 

Number of 

Participants 

Veteran Group 10.99 3.05 24 

Control Group 8.24 1.10 23 

 
Table 3.1  SCE Analysis Results 

Descriptive statistics for the mean SCE rates of the veteran and control group.  Each set of statistics was 
calculated from the 50 cells analysed for each participant. 

 

Table 3.1 shows the overall results for the SCE analysis – Mean SCE/Cell shows the 

average SCE frequency per cell for each of the veterans and controls.  This average value 

was taken from the mean of 50 consecutive cells counted for each participant.  The 

difference seen here with raw data (approximately 2.75 SCE/cell) appears to be large. 

 

The graph below shows exactly the same information as in Table 3.1 but in a graphical 

form.  The large difference between the two groups is much more easily seen in this 

representation.  The 95% confidence is also indicated on the graph.  The 95% confidence 

interval is an important parameter because it says that we can be 95% confident that the 

actual average SCE/cell for each group falls within these confidence intervals.  Because 

there is no overlap between the two 95% confidence intervals shown on the graph below, 

we can be very confident that the differences between the two groups is meaningful.  
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Figure 3.1  SCE Analysis Results 
Graphical representation illustrating the descriptive statistics for the SCE rates (Table 4.1).  The increase in 

average SCE per cell between the two groups can be clearly seen.  The 95% confidence intervals are 
indicated on the error bars; the confidence intervals do not overlap. 

 

 

3.2 Confounding Factors   
 

It is possible that there are factors other than service in Vietnam that may affect the SCE 

results obtained in the current study. Any factor which affects SCE results other than the 

factor being tested (in this case service in Vietnam) is known as a confounding factor.  

These confounding factors could be causing the difference seen between the groups.  

Careful consultation of current literature revealed that the biggest confounding factor 

with regard to SCE studies is cigarette smoking, with smokers consistently having 

significantly higher SCE rates compared to non-smokers (Barale et al., 1998; Biro et al., 

2002; Burkvic et al., 1998; Burgaz et al., 1998; Karaoguz et al., 2005; Lambert et al., 

1982; Lazutka et al., 1992; Sardas et al., 1991; Testa et al., 2005).  Karaoguz et al. 

(2005) and Popp et al. (1994) also found alcohol consumption to be a confounding factor 

in SCE studies. Age has also been consistently reported as having a significant 

association with SCE rates in humans (Burgaz et al., 1998; Gulten et al., 2002; Kaul et 



 24 

al., 2001; Kelsey et al., 1992).  The review of current literature clearly indicated three 

confounding factors that needed to be statistically corrected for: age, cigarette smoking 

and alcohol consumption; all have the potential to affect SCE results.  Information on 

age, smoking rates and average alcohol consumption of participants was available in the 

personal questionnaires. 

When investigating confounding factors it is important to note that the SCE assay only 

detects exchanges that are occurring in the bloodstream at the time the blood is drawn.  

Therefore, it is only necessary to correct for those confounding factors which are having 

an effect currently.  Approximately six months after cessation of cigarette smoking, SCE 

frequencies return to normal (Lazutka, pers. comm.). Therefore although some 

participants in the current study may have smoked earlier in life, the SCE assay will not 

indicate any damage from this past smoking, providing it was at least 6 months prior to 

the blood used in the current study being drawn.  Examination of all personal 

questionnaires revealed that all non-smokers in both the veteran and control group had 

not smoked for a minimum of 12 months.   

 

Although every effort has been made to correct for all confounding factors, which could 

be affecting SCE rates, it is possible that one or more confounding factors have been 

overlooked due to the fact that they are unknown to the researcher.  It appears likely, 

however, for the data obtained, that there is some factor(s) involving the veterans group 

that has resulted in them showing higher average SCE rates compared to New Zealand 

army personnel who did not serve in Vietnam.  By controlling for all known confounding 

factors, we can assume this difference is caused by service in Vietnam. 

 

After correction for confounding factors the results were not changed, indicating that 

these factors were having no significant effect on the SCE results. 
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3.3 Statistical Analysis 
 
The statistical analysis that was conducted gave a p-value of less than 0.001, which 

indicates that the difference in means between the experimental and control groups was 

highly statistically significant.  Accepting the SCE assay as an indirect bioindicator, this 

result would suggest that New Zealand Vietnam veterans may have sustained genetic 

damage as a result of service in Vietnam.  Further investigation into the results was 

conducted providing more statistical data to support this finding. 

 

3.3.1 Within-Group Variability  
 
When analyzing the descriptive statistics for the raw SCE data, it became apparent that 

although there was a significant difference between the veteran and the control groups, 

the spread of the data within these groups was also very different.  The standard deviation 

for the control group was 1.10, the veterans group had a standard deviation of 3.05, 

almost three times higher than that of the control group.  It was therefore necessary to 

investigate the spread of data in each of these groups to try and ascertain the reason for 

this large difference.  It was possible that the higher standard deviation and perhaps the 

higher mean seen in the veterans group was due to a small number of very high SCE 

frequencies skewing the distribution.  The average SCE frequency per cell for each of the 

veterans and controls was plotted (Figure 3.2 below) to investigate the spread of these 

groups and compare them with one another.  Figure 3.2 illustrates the difference in spread 

between the two groups.  It can be seen that the difference in standard deviation between 

the groups is due to the overall spread of data being greater in the veterans group 

compared to the control group; the large difference in spread between the two groups is 

not due to a small number of outliers that are skewing the veterans group distribution, 

although the distribution is slightly skewed. 
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Figure 3.2  Plot of SCE Raw Data 

The raw data (SCE averages) for each of the 24 veterans and 23 controls being statistically analysed.  This 
plot clearly displays the difference in spread between the two groups.  It is evident from this plot that the 

difference in means between the two groups is not due to a few high value outliers. 
 

 

Note that out of the 24 veterans included in this analysis, 12 have higher SCE frequencies 

than the highest SCE frequency recorded for the entire control group (10.54 SCEs/cell).  

Therefore, half of all veterans studied have a higher SCE frequency than the highest 

obtained SCE frequency among the controls.  This illustrates the fact that the 

experimental group have much higher SCE rates as a group when compared to the control 

group and the statistical analysis reflects this.  The 95 % confidence intervals for the 

estimated means show no overlap between the veterans and the control group (Figure 

3.1), giving further evidence that the difference in the means is significant, despite the 

difference in spread.  It is also important to note that the estimated statistics show very 

similar values for the standard error of each distribution respectively.  This again 

reiterates the fact that the difference between the two groups is highly significant. 

 

 

■ □ 
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3.3.2 Statistical Effect Size 
 
The Effect Size (ES) is a measure of the magnitude of a treatment effect; in the case of 

the current study a measure of the magnitude of exposure effect.  The ES is independent 

of sample size.  Cohen (1988) defined any ES of 0.8 or larger as being a large effect.  The 

ES obtained for the current study, 1.226, is therefore a large ES, and indicates that the 

effect of service in Vietnam (perhaps caused by exposure to Agent Orange), is very large.   

3.3.3 Conclusions 
 

• The SCE results obtained show a highly statistically significant difference 

between a group of New Zealand Vietnam veterans and a group of matched 

controls (p < 0.001) 

 

• Following statistical correction for influence of confounding factors, the 

difference in mean between the two groups remains highly significant  

 (p < 0.001) 

3.4 Overall Summary 
 
 
It is important to consider that statistical significance of genetic damage should be 

interpreted cautiously with regard to the biological significance.  The SCE assay cannot 

be applied as a diagnostic tool.  Although it is interpreted as a sensitive and powerful 

bioindicator of genetic damage, it cannot predict specific health outcomes.  However, 

genetic damage to any degree has the potential to result in adverse health effects.  

 

In the current study, a significantly higher frequency of SCE was observed in a sample 

group of New Zealand Vietnam War veterans compared to a matched control group of 

New Zealand army and ex-army personnel.  Elevated frequency of SCE in a target group 

is an accepted indicator of clastogenicity/genotoxicity.   
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3.4.1 Conclusion 
 
According to the guidelines published by the ICPS (Section 1 of this report) defining the 

significance of the endpoint of the SCE assay as a bioindicator of genetic damage, it is 

possible to draw the following conclusion from the results obtained from the current 

study: 

 

• The SCE assay conducted on a small sample of New Zealand Vietnam 

veterans in this study would suggest that these men have been exposed to a 

harmful clastogenic agent as a result of service in Vietnam.  Within the 

strictures in interpreting the biological significance of this particular assay, 

there is an indication that these men may have incurred genetic damage.  
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4 C H A P T E R  F O U R:  R E C O M M E N D A T I O N S  
 

 
 

It is acknowledged by the author that time constraints of a two year project have resulted 

in the small sample size of the current study.  However, the strong results that have been 

obtained are interpreted, with limitations, as being indicative of genetic damage in New 

Zealand Vietnam War veterans and should be seen as an alert signal. 

 

4.1 New Zealand Vietnam War Veterans 
 
The current study has obtained highly significant results and strong evidence that New 

Zealand Vietnam War veterans have been exposed to a clastogen which can cause genetic 

damage as a result of service in Vietnam.  The results therefore warrant a larger study of 

New Zealand Vietnam War veterans.  A larger study would consist of a significantly 

larger sample size (minimum of 50 veterans and 50 controls) than the current study.  In 

addition to a larger sample size, a number of cytogenetic assays, such as those mentioned 

in Section 2.5 should be used for analysis.    

 

4.2 Children of New Zealand Vietnam War Veterans 
 
The current study has detected high SCE frequencies in New Zealand Vietnam War 

veterans, but in a small sample.  Nonetheless, the convincing results suggest that a similar 

scientific investigation of the children of these veterans be conducted using other assays.  

Whilst not wanting to appear alarmist, inherited genetic damage can be passed on to the 

next generation, possibly causing detrimental health effects through many generations to 

come. 
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Furman, Melanie

From: Gary Goode <gngoode@gmail.com>
Sent: Wednesday, September 30, 2026 12:28 PM
To: Jan McColm; Furman, Melanie
Subject: Let us count the calls for a fully independent public inquiry into CFB Gagetown's 

harmful chemical use.

This message originates from outside the Maine Legislature. 
How much longer must we wait for accountability and justice. 
 
 
Gary Goode 
gngoode@gmail.com 
250-423-0141 
 
 
Calls for a Public Inquiry into the use of Agent Orange 
at Canadian Forces Base Gagetown 
 
Nine distinct, dated, publicly reported calls for a public Inquiry into Agent Orange and related herbicides at CFB Gagetown, found through direct search. Treat as a 
floor, not a ceiling — provincial, municipal, and individual statements not covered by national media may add to this count. Each entry is independently verifiable at 
its cited source. 

The Calls 

1. June 2005 — New Brunswick MLA Jody Carr calls for an independent inquiry into the spraying of Agent Orange, Agent Purple, and other defoliants at CFB Gagetown during 
the 1950s and 1960s.  [Global News, "Timeline: the fight for Agent Orange compensation in N.B."] 

2. 2006 — The federal Conservative Party campaigns on a promise of a full inquiry into Agent Orange and defoliant spraying at Base Gagetown. Not followed through once in 
office (later noted publicly by NDP MP Peter Stoffer).  [CBC News, "CFB Gagetown Agent Orange victims urged to seek compensation"] 

3. 1 March 2007 — Kenneth Dobbie, President of the Agent Orange Association of Canada, sends a 9-page document to all 308 MPs: "We insist a public judicial inquiry be 
commenced to find the truth."  [Agent Orange Association of Canada, letter to the Minister of Veterans Affairs, via VAORRC.org] 

4. c. 2013–2014 — The federal NDP formally calls for an inquiry into defoliant use at CFB Gagetown in the House of Commons, citing veteran Basil McAllister's case.  [Global 
News, "NDP calls for inquiry into defoliant use at CFB Gagetown"] 

5. Ongoing, since c. 2005 — Gary Goode, Chair of Brats In The Battlefield and a Gagetown veteran who lost a lung to cancer, has lobbied for an independent public inquiry for 
nearly twenty years, including direct testimony to Parliament.  [The Globe and Mail (March 2024); CBC News (18–19 December 2024)] 

6. Reiterated March 2024 — Green Party Leader Elizabeth May: "Even at this late a date it would be good to have a public inquiry," citing her own long-standing advocacy.  [The 
Globe and Mail, March 2024] 

7. 13 Dec 2019 – 11 Apr 2020 (open); presented 21 Oct 2020 — House of Commons e-petition e-2327, sponsored by MP Jenica Atwin (Fredericton), calls on Parliament to 
"convene a fully independent public inquiry" into pesticide application at CFB Gagetown, 1950s to present. Presented as Petition No. 432-00139.  [House of Commons of Canada, 
ourcommons.ca/petitions] 

8. 6 March 2024 — Maine's Gagetown Harmful Chemical Study Commission calls for a new, independent probe, finding Canada's own report data and analysis "incorrect" and 
"biased."  [CBC News, "Maine commission calls for new probe of impacts of Agent Orange use at Base Gagetown"] 

9. December 2024 — House of Commons Standing Committee on National Defence holds hearings on legacy contamination sites including Gagetown; Gary Goode's testimony 
renews the call for an independent public inquiry.  [CBC News, "Former Gagetown soldier encouraged by federal probe of Agent Orange use at base"] 

Government's Standing Response 

As of March 2024: "Given the comprehensive nature of this report, an additional inquiry is not planned at this time." No inquiry has been called. 
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Williot P@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 

From: Mahanna S@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 

Sent: Wednesday, July 07, 2004 12:11 PM 

To: Williot P@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 

Subject: FW: RECOGNITION 

For your info. Please let me know if you need more on the subject. This is the summary of the 
review of the file I got from CFB Gagetown on this issue. 

S.Mohanna MD FRCPC FACPM OSJ CD 
Deputy Chief of Staff Force Health Protection /Sous-chef d'etat major protection de la sante de 
la force 
Occupational and Environmental Health/Sante au travail et environnementale 
17 45 Alta Vista Drive room/piece 369 
Ottawa On K1A 0K6 
tel: 945-6569 fax: 945-6823 
e mail mohanna.s@forces.gc.ca 

-----Original Message-----
From: Mahanna S@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 
Sent: Wednesday, 26 May, 2004 16:32 
To: 
Cc: Bernier Col JJRS@ADM(HR-Mil) DCOS FHP@Ottawa-Hull; Fleming LCdr IM@ADM(HR-Mil) DCOS 
FHP@Ottawa-Hull; Campbell MWO JA@ADM(HR-Mil) DCOS FHP@Ottawa-Hull; Verville MWO JRC@ADM(HR-Mil) 
DCOS FHP@Ottawa-Hull; Sutherland LCol BA@ADM(HR-Mil) DCSA@Ottawa-Hull 
Subject: FW: RECOGNITION 

s.19(1) 

s.19(1) Dear 

s.15(1) 

I have just completed the review of all the documents submitted to me regarding the use of Agent Orange ((Tetra­
chloro-di-benzo-p-dioxin) at CFB Gagetown. 

In June of 1966, Aqent Orange was used as a potential herbicide by s.15(1) 
among fifteen other herbicides. Helicopters did the 

spraying on very small plots uninhabited areas with very dense vegetation. 116 plots were sprayed; each plot 
measuring 600 by 200 feet separated by a buffer zone of 100 feet. The results of each herbicide were compared 
in order to determine the best one to be used. 

As far as Agent Orange is concerned, 2 ½ barrels (120 gallons) were used once. The barrels were held on a 
truck and returned tc . after the spraying. 

Since that experimental use in June of 1966, there are no records that Agent Orange was ever used again in 
Gagetown. A complete record has been kept of all the different herbicides used with the location of the spraying 
and the disposal of the used drums. 

In 1985, extensive environmental studies of the soil and ground water were done by five commercial agencies 
under the supervision of Health Canada. There was no evidence that chemicals caused contamination. 

Liquid residue was found in 112 excavated drums from a total of 666 drums. The total amount of residue was less 
than 1000 litres and consisted of Tordon 101 herbicide, which is found everywhere in Canada, as well as Sodium 
Silicate, which is used for water treatment as a setting agent for concrete. 

7/7/2004 
A0090075-1-000001 
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s.19(1) 

No civilian or military personnel were placed at risk and no civilian community was affected. Up until 1985 (28 
years after the spraying} more than 150,000 troops were trained at CFB Gagetown. No indications from medical 
records have suggested ill health effects. 

S.Mohanna MD FRCPC FACPM OSJ CD 
Deputy Chief of Staff Force Health Protection /Sous-chef d'etat major protection de la sante de 
la force 
Occupational and Environmental Health/Sante au travail et environnementale 
1745 Alta Vista Drive room/piece 369 
Ottawa On K1A 0K6 
tel: 945-6569 fax: 945-6823 
e mail mohanna.s@forces.gc.ca 

-----Original Message-----
From: Mahanna S@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 
Sent: Monday, 17 May, 2004 13:44 
To: s.19(1) 
Cc: Bernier Col JJRS@ADM(HR-Mil} DCOS FHP@Ottawa-Hull; Lalonde JD@ADM(HR-Mil} DCOS FHP@Ottawa-Hull 
Subject: FW: RECOGNITION 

Dear 
I have just received some documents pertaining to the use of Agent Orange in Gagetown. The 
oldest one was from April 1966 and the most recent one was from March 1985. I will review 
them in order to try to answer your enquiry as soon as possible. 

S.Mohanna MD FRCPC FACPM OSJ CD 
Deputy Chief of Staff Force Health Protection /Sous-chef d'etat major protection de la sante de 
la force 
Occupational and Environmental Health/Santa au travail et environnementale 
1745 Alta Vista Drive room/piece 369 
Ottawa On K1A 0K6 
tel: 945-6569 fax: 945-6823 
e mail mohanna.s@forces.gc.ca 

-----Original Message-----
From: Sutherland LCol BA@ADM(HR-Mil) DCSA@Ottawa-Hull 
Sent: Tuesday, 04 May, 2004 10:05 
To: 'bryan' 
Cc: Mahanna S@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 
Subject: FW: RECOGNmON 

s.19(1) 

Dr. Samy Mahanna from the Canadian Forces Medical Group's Occupational and Environmental Health Program 
directorate will be contacting you in due course to answer your questions on Agent Orange that are of a scientific 
nature. 

Yours truly, 

B.A. (Brian) Sutherland 

7/7/2004 A0090075-2-000002 
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s.19(1) 

LCol / lcol 
CWATRP Program Manager (ti.ttp:/1.w.v.tw.fqrces.gc.cc!(hrlg!:!_ntre/engraph/~watrpp_e,~§p~cat".'13) / 
PREGC Directeur du programme (http://www.forces.gc.ca/hr/centre/frgraph/cwatrpp f.asp?cat=13) 
(613) 995-1579 
Sutherland.BA@forces.gc.ca 

-----Original Message-----
From: Sutherland LCol BA@ADM(HR-Mil) DCSA@Ottawa-Hull 
Sent: Tuesday, 04 May, 2004 08:31 
To: 'bryan' 
Subject: RE: RECOGNmON 

Dear s.19(1) 

I am waiting for a response from the Forces' medical branch as I believe they would have the expertise in this 
area. 

Yours truly 

B.A. (Brian) Sutherland 
LCol / lcol 
CWATRP Program Manager (http://www.forces.gc.ca/hr/centre/engraph/cwatrpp_e,a~p?cat=13) / 
PREGC Directeur du programme (http://www.forces,gc.ca/hr/centre/frgraph/cwatrpp_f.a~p?cat=13) 
(613) 995-1579 
Sutherland.BA@forces.gc.ca 

-----Original Message----­
From: bryan [mailto: 
Sent: Tuesday, 04 May, 2004 08:29 
To: Sutherland.BA@forces.gc.ca 
Subject: Re: RECOGNmON 

Dear L/Col Sutherland: 

Thank you for your quick response. I would certainly appreciate hearing if there has been any type of 
investigation into Agent Orange. 

Thank you for your attention to this matter. 

7/7/2004 

----- Original Message -----

From: Su_therland.BA@forces.gc.ca 

To: 

Sent: Monday, May 03, 2004 10:23 AM 

Subject: RE: RECOGNITION 

s.19(1) 

s.19(1) 

A0090075-3-000003 
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s.19(1) 

7/7/2004 

Dear 

The Chemical Warfare Agent Testing Recognition Program was instituted to acknowledge the 
service of service members who served as test subjects in Ottawa at the Chemical Warfare 
Laboratories and Suffield, Alberta. To the best of my knowledge, there are no plans to 
expand the program's mandate into other areas and situations. Also, I am not in a position to 
comment on whether or not the issue of Agent Orange has been brought to the attention of 
Canadian Forces authorities; I will try and track down someone that can provide this 
information. 

Yours truly 

B.A. (Brian) Sutherland 
LCol / lcol 
CWATRP Program Manager 
(http://www. forces.gc:,c:a/hr/c:entre/engraph/cwatrpp_ e.c:!~p?cat= 13) I 
PREGC Directeur du programme 
(http://www. forces .gc.ca/hr/centre/frg raph/cwatrpp _ f.asp?cat= 13) 
(613) 995-1579 
Sutherland.BA@forces.gc.ca 

-----Original Message----­
From: bryan [mailto 
Sent: Saturday, 01 May, 2004 21:58 
To: recognition@forces.gc.ca 
Subject: RECOGNmON 

May 1st, 2004 

Dear Sir/Madam: 

Can you please tell me if there is any recognition for service members who were 
exposed to Agent Orange. 1 died of Multiole Mveloma 
(bone marrnw r.~nr.er). 
His name: 

He told us that himself as well as others were exposed to Agent Orange in CFB 
Gagetown. I now know that New Brunswick Power employees who were exposed 
have been compensated. I have also 
learned that Agent Orange was used at the following sites according to United States 
Congressman Lane Evans (Indiana): (This includes use, testing or storage of Agent 
Orange, Agent Blue, Agent Purple, Agent White). 

Aberdeen Proving Ground, Aberdeen, Maryland 
Apalachicola National Forest (Sophoppy, Florida) 
Avon Air Force Base, Florida 
Beaumont, Texas 
Brawley, California 
Bushnell Army Air Field, Florida 
Camp Detrick, Maryland 
Dar and Prek Clong, Cambodia 
Eglin Air Force Base, Florida 
Fort Gordon, Georgia 
Fort Richie, Maryland 

Fredericton, New Brunswick, 

s.19(1) 

s.19(1) 

A0090075-4-000004 
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s.19(1) 

s.19(1) 

7/7/2004 

Canada 
Guanica, and Joyuda, Puerto Rico 
Gulfport, Mississippi 
Huntington County, State College, Pennsylvania 
Jacksonville, Florida 
Kauai, Hawaii 
Kingston, Rhode Island 
Kompong Cham Province, Cambodia 
Laos 
Las Marias, Puerto Rico 
Las Mesas Cerros and La Jugua, Mayaguez, Puerto Rico 
Loquillo, Puerto Rico 
Mauna Loa, Hilo, Hawaii 
Operation PACER HO {Disposal at sea) 
Pinal Mountains, Globe, Arizona 
Pranburi and other locations in Thailand 
Prosser, Washington 
Rio Grande, Puerto Rico 
Wayside and Wilcox, Mississippi 

spoke of himself and other soldiers cleaning up a spill of Agent 
Orange while in the Canadian Armed Forces. His collegue and friend s.19(1) 

also spoke of this and was diagonsed called and 
mentioned that we should look into this with the Canadian Armed Forces. We s.19(1) 
left it at the time as got cancer shortly afterwards. 

It is my understanding that Agent Orange is a reconginzed cause (by the American 
Armed Forces) of the following: Multiple Myeloma which is characterized by 
proliferation of bone marrow stem cells resulting in an excess of neoplastic 
cells with the production of excess abnormal protein, usually 
immonoglobulins. Identification of these proteins in the blood or urine 
represents the best diagnostic feature of this disease. The pelvis, spine, ribs 
and skull are frequently involved. suffered the persistent 
unexplained skeletal pain (especially in the back or thorax) renal failure or 
recurrent bacterial infections, which are the most common presenting 
symptoms. Anemia with weakness and fatigue may predominate in some 
patients. 

It is my understanding that Agent Orange was a 50-50 mix of two chemicals, 
known conventionally as 2,4,D and 2,4,5,T. The combined product was mixed 
with kerosene or diesel fuel and dispersed by aircraft, vehicle, and hand 
spraying. An estimated 19 million gallons of Agent Orange were used in South 
Vietnam during the war. 

The earliest health concerns about Agent Orange were about the product's 
contamination with TCDD, or dioxin. TCDD is one of a family of dioxins, 
some found in nature, and are cousins of the dibenzofurans and pcb's. 

suffered another known side effect of Agent Orange - Non­
Hodgkin's lymphoma. 

s.19(1) 

A009007 5-5-000005 



RELEASED UNDER AIA. INFORMATION UNCLASSIFIED 

DIVLJLGUE EN VERTU DE LA LAI RENSEIGNEMENTS NON 
CLJ.\SS IFIE S 

I ,111.-... .•. 

Page 6 of 6 

s.19(1) 

7/7/2004 

I would be very interested to know if this has been brought before the Department of 
National Defence and if so what action has been taken. If not, how do I go about 
getting information on the actual use of Agent Orange at CFB Gagetown and what 
precautions were taken for troops having to do clean-up of silled substance? (It is my 
understanding that no precautions were taken and that these soldiers were standing in 
the Agent while pushing it with a broom to clean it up. 

I would appreciate an answer to my questions. Thank you. 

A009007 5-6-000006 
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MEDIA BRIEFING 

27 MAR 85 

GOOD MORNING, LADT ;:s AMO GENTLE:.-!EN. AT Tl!~ RISK OF BOR::'.IIC rou WIT!! 

R::'.PET:TION, I WOULD LIKE r□ SUMMARIZE t.'J-:AT YOI! HAVE ll~AF-D ,>.t,;D PE:RHAFS 

PUT OUR FINDI~GS I~ PERSPECTIVE, 

WHAT WE KAVE ~NCOVERED iS NEITHER A CHEMICAL XOR TOXIC WASTE 

D'.i'.'lP. RATHER, IT REPREsrnrs A LAND-F1LI. SITE AT WHICH, IN YR,ARS PAS!, 

WE BURIED THE EMPTY CONTAINERS L[FT OVER FROM OUR ANNUAL SECONO-GROW!H 

CONTROL SPRAY PROGRAMME. l USE THE TERM "EMPTY" IN A R::LATIVE SENSE 

ONLY. YOU MUST REMEMBER THAT!~ THOSE DAYS, ENVlRONH~NTAL R!GULATlONS 

o:~ NOT R£QUIRE SPRAYING CO~tRACTORS TO RINSE, FUNCTURt, CRUSH AND 

BURY THE CONTAINERS AS TH~Y DO !ODAY .. 

THERE CA~~ BE LITTLE DOUBT THAT \.IHE~ SOH.E'. OF !li£S:C: BARRELS WEHE 

BURIED ~HtY CONTA!N£D SMALL Af10UNTS OF THEIR ORIGINAL HtRBICIDE CONTENTS _____ .. ..---........ ___ ·--·-·.. . 

( O~-E PINT / A QUART ~;~~A~S,. OVER THE YEARS SOME OF THIS ~1Bo:c:D£ 

HAS LEAKED INTO THE SURROUNOlNC SOIL AND RAIN OR GROUND WATER HAS LEAKED 

INTO SOME OF THE BARRE:I..S. TH1S ACCOUNTS FOR THE MINUTF. QUANTITIES 

OF HERBICIDE RESIDUES FOUND IN OUR SOIL AND WAT~R SAMPLING tESTS. 
"' ,? • • C: ~,,I!·! -.1(-4 .. '-1 

WE HAVE BEEN UNABLE'. TO UNEARTH 01f£ "iH4i' 1'F EVIDENCE TO SUPPOR.r THE IRRESPONS-

18.LE ALLEGATIONS THA! 'H..WUHl:688 (6R Il'U)f!f!!&, A!l'l) FULL BARRELS OF HER!HCIDE 

WERE EVER BURIED AT THE SI1E, 

LET ME REMIMD YOU THAT OUR PAINSTAKING TESTING PROGRAMME AT 

THE DUMPSITE HAS CONCLUDED THAT THE GROUND WATER MEETS THE ACCEPTABLE 

LIMITS Of tHE DRINKING WATER QUALITY STANDARDS, AND lHAT THE SOlL PRESENTS . 
NO ENVtRONHENtAL THREAT, THIS MEANS TO ME THAT l CAN, WITHOUT FEAR 

OR HESITATION, DRINK THE WATER DRAWN FROM ANY OF THE 12 WELLS ON THE 

SlTE AND JUST AS FEARLtSSLY EAT POTATOES GROWN ON THE SlTE, (AS A 

..• /2 

81£~£66 01 8289 £PS 819 

n711'1 • 
A0090078-1-000045 
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''SPUD ISLANDER·', HOWEVER, I AH WELL A''1AR!:: 'iHAT YOU CAN:"-:01'. GROW POTATOES 

lN A GRAVEL PIT SO THIS LATTER REASSURANCE ~!AY BE SQ-1£1/HA-:" HY?OTHETlCAL). 

HOST IMPORTANTLY, HOWEVER, THE ~ESULTS OF THESE TES~S ARE A 

CLEAR [NOlCATION THAT WE HAV~ NOT CONTRIBUTED IN ANY WAY TO ADVERSELY 

AFFECTING THE ENVIRONMENT NOR THE HEALTH OF THE RESIDENTS I~ THIS AREA, 

TO THESE RESIDENTS I WOULD LIKE TO TAKE THIS OPPORTUNITX TO 

PASS ON }1Y PERSONAL APOLOGIES FOR THE INORDINATELY LE~GTH OF TIME TAKEN 

BY THlS INVESTIGATION. AS I HAVE ALREADY SAID IT HAS BEEN A PAINSTAKINGLY 

COMPLEX PROCESS AND ONLY COMPLETED ON MONDAY OF THIS WEEK WHEN WE RECEIVED 

THE FINAL ANALYSES FROM HEALTH AND WELfARE CANADA AND E~VIRONMEN! CANADA. 

MY ONLY EXCUSE IS THAT! DID NOT WISH TO RELEASE ANY INFORMATION UNTI~ 

WE HAD ALL Of THE FACTS AT OUR DISPOSAL, DVRING THE LONG PERIOD OF 

OU~ INVESTIGATION YOV HAVE BEEN SUBJECTED TO A CLEVERLY ORCHESTRATED 

CAHPA!G~ OF FEAR AND DECEPTION BY SEVERAL CROUPS PROFESSING TO HAVE 

YOUR BEST INTERESTS AT HEART. BY lSE OF HALF-TRUTHS, MISQUOTATION, 

RUMOUR AND TOTALLY UNFOUNDED STATEMENTS, THEY HAVE ELICITED YOUR SUPPORT 

FOR THEIR SOMEWHAT DUBlOUS CLAI~S FOR PERSONAL COMPENSATION fROM OTHER 

AGENCIES. THEY HAVE SUCCEEDED IN SPREADING ALARX AND DESPONDENCY WITHIN 

THE COMMUNITIES SURROUNDING CFB GAGETOWN WHILE MANAGING TO DRIVE YOUR 

PROPERTY VALUES DOT,J'N. SEFORE OFF~RING THESE GROUPS A~Y FURTHER SUPPORT 

I WOULD ASK YOU TO CONSIDER IF THEY RE.ALLY HAVE YOUR BEST INTERESTS 

AT HEART, OUR FAC~S ARE NOW ON THE TABLE. ASK TO SEE THEIRS! 

TO ASSIST IN ALLAYlNC THESE FEARS WE HAVE ALREADY INITIATED 

A SERIES OF BRlEFlNCS IN CONCERT WITH APPROPRIATE GOVERNMENT AGENCIES, 

FOR ELECTED OFFICIALS AT ~OTH THE FEDERAL AND PROVINCIAL LEVELS, AS 

WELL AS FOR MAYORS AND CIVlC OFFICIALS OF LOCAL TOWNS AND ~UNICIPALITIES . 

61S~S66 01 C289 SP6 819 

• • nmn r 

. . . /3 

. 
dH~ SOJO d~ Lr-:£[ t>'1~l::' i:,r 1r,r 

A0090078-2-000046 



RELEASED UNDER AIA. INFORMATION UNCLASSIFIED 

DIVULGUE EN VERTU DE LA LAI RENSEIGNEMENTS NON 
CLASSIFIES 

I I ....... \, 

- J -

LET ME CLOSE BY R~-lT~RATlNG THAT WE HAVE NEVER IN THE PAS! 

HAD, DO NOT NOW HAVE, NOR ~VER WI~L HAV~ ANY TOXIC OR CHEMICAL DU~PS 

WITHIN THE CONFINES CF CFB GAGETOWN. OUR SECOND-GROWTH CONTROL SPRAY 

l?ROGRAM"ME, INCLUDING ITS CONTAINER DlSPOSAL METHODS, HAS ALWAYS 6E£t,; • 

AND WILL AL~AYS BE CARRIED OUT IN STRlCT ACCO~DANCE WITH EXISTING FEDERAL 

AND PROVINCIAL REGULATIONS. IT POSES KO THREAT TO THE ANIMAL -AND HUMAN 

POPULATION OF THE BASE NOR TO OUR NEIGHBOUR INC COMMUNITIES. 

61S~S66 Ol 8289 S~6 Cl9 

• nmmr· •· 
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UNCLASSIFIED r'rffl'!,W)UT A'J._.:1.CHMEN1·::i 

COMBAT TRAINING CENTRE CENTRE D'ENTRAt&ENT AU CCM3AT 

Headquarters 
Combat Training Centre 
Canadian Forces Base Gagetown 
Oromocto, New Brunswick 
EOG 2PO 

/ 3. March 1985 

.-1 
Dear 1,f r#"'- J 

I have enclosed a report on the meeting held for Upper 
Gagetmm on 08 March 1985. The 111emo was prepared by Captain 
Jim Rose (Log/Tn); it is self-explanatory . 

are trying to organiie ineetings in the following 
locations: Fredericton, Oromocto, Burton - exact locations and 
dates to be announced. I will be represented at each one . 

I also enclose some printed data given out by 
personnel. \ 

s.20(1°) 

\ 

I have all your tapes and I am systematically reviewing 
them, ! am making a brief wri~ten summary of each tape £or 
briefing purposes. I also have SOllle high tech equipment for 
automatic high-speed copying and·I can mix/match, sequance/edit 
and produce various combinations. I am thinking about how best 
to use them in the current situation, 

We are presently scheduling a number of activities such 
as a detailed preas release followed by a press conference, 
detailed briefings to'MI..Aa, MPs and Mayors, etc, I have a MajoT 
MPIO here to help with the preparation of a press release. 

Quite frankly, with respect to thts problem and as Mr 
W,C. 'Fields said in- his epitaph: 111 would rather be in Philadelphin 

Sincerely, 

UNCLASSIFIED WITHOUT ATTACHMENTS 

IP • •• •. ,: • • • I • 1f ,, ., •• 

'1 1., . 
I I I • 

. 1111 !. I , , • 1,. ,J•, ,1 , " ... J .. ' •• , . •. •• ; . •·• . . : \ i:•:;. .• .. :· . • .. :. ! . . • 
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r~ELEASED U~JDER .AIA. INFORMATION UNCLASSIFIED 
I ..... I 

JUL )4 2004 15:48 FR DCOS FHP 613 945 
DIVlJl_GLJf.= E1'-J 1/ERTU DE U\ LAI RENSEIGNEMENTS NON 6823 TO 9954519 
CL/-\SSWIES 

s.20(1) 

s.19(1) 

s.20(1) 

09 March 1985 

Col R. Hurley, CD 
Deputy Commander 
Combat Training Centre 
CFB Gagetown 
Orornocto, N. B. 

Dear Ray: 

The expert witness tapes that were produced as a result 
of the Herbicide Trial in Nova Scotia two years ago are 
delivered as promised, 
The people featured on the tapes are the world I s experts 
on herbicides. They were brought to Nova Scotia by NSFI 
ir. response to the trial forced on the Company by a small 
and very determined group of environmentalists. 

The tapes are not very exciting from a production point 
of view since the subjects refused to let us do anything 
with them. we could video tape them but only if we did 
not edit in any way ... in some cases that meant that we 
could not even zoom the camera. However, they are the best 
i:. their f1.elds in the world, so from that point of view 
they are invaluable. 

I included the entire set becuase there are a number that 
deai with the use of herbic1.des in f_orestry which includes 
second growth clearance, especially in plantations. Since 
the use of chemicals in, Gagetown was essentially to control 
second growth, I thought they would be useful. Besides, 
l thought you might like to have the entire set, if for 
no other reason than that the local forestry people might 
be interested in them. 

You will find they have a variety of uses - briefings, public 
meetings, informing medical staff, etc. Above all, they 
g1.ve the best scientific evidence available. The basir. 
of the message is that herbicides, if used properly, are 
safe. 

I sent a list of the tapes to George a few days ago and 
I have enclosed another with this letter, 

Yciurs sincerelv, 

Enclosure 

• 1111!1 
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l~ELEASED UNDER AIA. INFORMATION UNCLASSIFIED 
JUL 14 2004 15:48 FR DCOS FHP 613 945 6823 TO 9954519 

DIVULGUE EN VERTU DE LA LAI RENSEIGNEMENTS NON 
CL/-\SSIFIES 

s.19(1) 

s.20(1) 

20 min. 26 sec 

19 min. 57 sec 

30 min. 43 sec 

** TOTAL PAGE.03 ** 
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Director of Cdn Forces His 
National Defence Headquart,, 
Ot.tawa, Cntarl·: 
Kl.A OK2 •• ·,., 

-.~·eo 

D~.foliant. Use Sparks C()n 

LCol Hurley point■ out the area near Blli1vllle (marked 
here wlth-an·-X,for•fdentfflcilHori"plir'poseil)'wlit!re the -~=t~~f!!~~~;:!:;:~c;~:::~~-£P 

of the media questions are NDHQ Jnf'ormatlon o_mcer Hurley, 1966 tests took place. 
two-acre plots at Base for. range and brush con-

Base Gagetown was the Gagetown. : .: - 1 n1 
focal point of the con- Public co.ncem for the. tro purposes o Y,·i.,. 
tinuingbattleovertheuse health of the soldiers In- On Wednesday/(28'" 
of chemical sprays wh~n valved in· the testing, as Jan), the two NOP MPs· 
it was revealed in the well as possible danger to who had obtained the 
House of Commons last civilians residing on the military document under 
week that the defoliant fringe of the base, was re- U.S. freedom of infonna­
"Agent Orange" had been •• fleeted by phone calls to tion laws came to Base 
tested here in 1966. the base by several news Gagetown totour the area 

reporters that day. The defoliated by the U.S. 
Agent Orange, a com- • New Brunswick Con- tests in 1966, and to meet 

blnation of chemical com-· cerned Parents Group, ac- with New Brunswick en­
pdunds 2,4,5-T and 2,4-D, tive opponents of the pro- vironmental groups. 
was used in Vietnam to de- vincial spruce bud worm F o 11 ow Ing Mr. 
foliate dense jungle, and spray program, condes Sargeant's aerial tour of 
contains a potent form of mned the 1966 tests and the· iireas sprayed by the 
"dioxin", which has been provincial • health U.S. Army during the 
linked with cancer and minister, Brenda • tests,BaseGagetownoffi­
other health problems in Robertson, called for an cials held a news confer• 
Vietnam veterans. The investjgation of the inci- ence at Building F-1. On 
effect of "dioxin" on hu- dent. . hand to field questions 
mans is under close scru- The. Dep·artment of were Base Commander 
tiny in the United States • National Defence quickly Brigadier-General G.R. Terry Sargeant; MP (NDP Selldrk-Interlal 
because a group of Viet• tookactiontoexaminethe Cheriton, Base Opera- vtsltlastweek.SlmoniteJong(NDPRegb 
riam vets are suing their background of the tests tions OfficerLCol R.G. Tabemor, the Commander's aide. 
government for com- and to search ror any ~urley, Bas~ Construe- . 
pensation for medical Canadians involved in the t1on Engineering Officer 
conditions they claim spraying. Since the tests • Maj K.G. Penney and 
were caused by exposure took place before the in- Chief of.Staff Col W. H. 
to Agent Orange. tegratlon of the Forces, Batt. • 

On the morning of the Army files had to be . Since the MPs had 
·Friday, 22 Jan, NDP MPs returned to Gagetown alluded to suspicions or a 
Terr Y, Sergeant from Ottawa and studied ·coverup of chemical war­
(Selkirk-Interlake) and . before the background of fare tests In Canada, the 
Simon de Jong (Regina the testing could be dis- story attracted a number 
East) presented In the cussed with the media. of reporters to the news 
House of Commons a US In Ottawa, Defence conference, and.another 
military· report, Minister Gilles Lamon- later in the day given by 
"TechnJcaJ Memorandum tagne said Monday (26 Mr. Sargeant and Mr. de 
No. 141, Defoliation Tests Jan) that he knew about • Jong. 
in1966atBaseGaget?wn, the U.S. report in General Cheriton said 
New ,, Brunsw1c.k,. September, but had not the Americana ·had been 
Canada • The reports dis- taken action at the time Invited to test defoliants 
cussed teiting de- ·because be had been atBaseGagetowninl965 
foliants ccide-named assuredtherewasnothing '6nderarequestforassist~ 
Agents Orange, White and · to worry about. He said ance and technical in­
Purple on 116 different • the tests were conducted formation. Only 15 per 

' 1111f ,, 

cent of the training area is 
cleared fQr military 
manoeuvres, Col Hurley 
pointed out, and the base 
fights a continuing battle 
to control secondary 
11:rowth in cleared areas. 
About S300,000 will be 
spent this year on herbi­
'cidebrlisb control,and Col 
Hurley said if the training 
area were not sprayed ev-
ery five or six years, it 
would take 4a-SO million 
dollars to reclaim it. He 
said soldiers cleared ' 
brush with axes and 
machetes when the camp 

RCJ 

• 

was_ being opened ilp in 

Co~tinued P. 2 • • ;f:}ft 
- I A0090080-3-



r of Cdn Forces History 
1 Defence Headquarters 

Cht&M(.O 
), '•, 

1t, MP (NDP Selldrk•Interlake):ia welcomed by the Commander on bis 
c. Simon de Jong (NDP Regina Eat) 11 partially bidden behind Capt D. 
Commander'• aide, · : :/,·:":, · · • • • 

lining area is 
r military 
Col Hurley 

ind the base 
nuing battle 
secondary 
lared areas. 
)00 will .be 
ar on herbi­
ltrol, and Col 
• the training 
• sprayed ev-
1ix years, it 
0:-50 million 
:!aim it." He • 
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2 The Gagetown GAZETTE 

Defoliant 
from P.1 

the late S0's, but this took 
too many man-hours. 
Machine clear-cutting 
wns tried, \Jul it was ex· 
pensive and left stubble 
which injured infantry• 
men, It also destroyed 
ground cover and caused 
erosion. 

Gagetown turned to 
herbicides in the early 
60's and used 2,4,S-1' and 
2,4-D among other che• 
micals. Major Penney 
said iordon IOI was used 
be1:inning in 1965 and in 
1975 the militnry switch­
ed to granular DyCleer 
10-P. All the chemicals 
used were commercially 
available, registered with 
the Department of Agri­
culture and approved for 
use in Canada. 

Col Hurley said the test 
strip wns 3.5 miles long by 
a quarter-mile wide, ran 
between the Brood Road 
and the Blissville airstrip, 
and came no closer than 
2.2 miles from the nearest 
civilian habitation. There 
were no adjacent farm­
lands and the area was 
only accessible by air. 

Only one Canadian who 
was involved in the test 
hos come forward to date -
most of the test program 
wns carried out by U.S. 
Army personnel. Edmon­
ton pilot, l:lill Wright, now 
a h clicopter pilot for an 
Alberta firm, said he flew 

on American military 
helicopter which sprarL·il 
the test strip. He ~aid 
some of the chemical blew 
through the cockpit, 
caught in the recircula­
tion system, but he ha• 
had no health problems L'. 
the lS years 5ince the 
tests. General Ch~ri!~:•. 
sait.l a search was un :l• lu• 
cate any others who '1ad 
been Involved, and said 
they could number up 10 a 
dozen men if it was :1 

typii:.11 spray operario:1. 
General Cheriton said 

the tests had been con­
ducted for rnni:l" control 
purposes only, and rE'· 
futed the claim of the 
NOP MPs that th1: 
American's purpo~e wn:; 
chemical wnrfar!' He 
said he found it unlwliev­
able that the U.S. would 
test a defoliant for milir­
ary use at Base Gagetown 
when they controlled up 
10 two-thirds of V1emum 
at any time during the war 
and could have easily, and 
more logically, run te~ts 
there. 

Mr. Sargeant said he 
was not concerned esp~­
cially with this incident, 
but said it was an example 
or what he alleged is a 
coverup or chemical war­
fare tests in Canada. He 
said he also feels firm and 
informed policies must be 
drawn up by both Federal 
and Provincial Govern­
ment to deal with chemic­
als. He asserts that we arc 
dealing with the technolo­
gy of the 'B0's with the 
mentality and knowledge 
of the '6D's. . __ ...... ---· 
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Environment Canada Official 
Feels· ·Barrels Buried At Base 

; '• ~ 

', ... •• "1 

.. 

By MARK ESTILL 
Staff Writer 

An investigation will be­
gin next week at Canadian 
Forces Base Gagetown for 
barrels of herbicide which 
were supposedly buried on 
the base in the 1960s. 

Ian Travers, head of the 
hazardous waste section of 
Envircnment Canada, said 
his department has reason 
to belie'le there may be full 
drums of herbicide buried 
on the base. 

The search for the full 
drums comes after base of­
ficials discovered several 
empty and partially 
crushed herbicide barrels 
on Wednesday after beine1 
informed of the location by 
members of the Sprayers of 
Dioxin Association. 

·Jerry White, vice oresi­
dent of SODA, said he has 
affadavits from five SODA 
members who say full bar­
rels were buried near the 
location of the empty bar­
rels. The present estimate 
is that five truckloads or 
~:o c·i ~11e ~~3 :;:i!:0:1 ~~~r~!s 
were buried at the site, )Ir. 
White said. 

"There's some pretty 

good indications t:1ere may 
be full barrels," Mr. 
Travers said of the SODA 
informaticn. He said this 
information was confirmed 
by military officials. 

Captain David Scandrett, 
base information officer, 
said the military had not 
seen the affadavits. When 
asked if officials from the 
base had confirmed the e:c­
istance of the barrels to En­
vironment Canada he said 
that this was conceivable. 
Captain Scandrett said he 
did not know who had con­
firmed this with the federal 
officials. 

A statement from C!-'B 
Gagetown released late 
Friday said that the site 
has be cordoned off and 
placed out of bounds to all 
milital"'J and civilian per­
sonel of CFB Gagetown un­
til further notice. 

An Environment Canada 
employee who examined 
the crushed barrels on 
Thursday said there was no 
evidence of chemical in the 
~-arr2:J, :'.I:. ·_:,~•~1-,,i::r:; ::a:d. 

Environment Canada 
will be taking soil tests in 
the area next week to deter-

rnina if ::my hcrbic:de has 
seeped into the surrounding 
area, Mr. Travers said. 

Mr. Travers sa:u there is 
a chance that if barrels had 
been buried in the 60s they 
are still intact, although 
they may have rusted out. 
Many organizations dis­
posed of chemical barrels 
in the 60s by burial, includ­
ing burying any chemical 
which they had left over 
from spraying operations, 
h:i said. 

"The real problem is if 
they're full," he said. "If 
the barrels.are empty, it is 
much less significant." 

There is also scme qccs­
tion of what the drums con­

_ ta in. Markings on the 
' drums discovered Wednes-
day indicated th.'.lt t:-iey con­
tained Tordon 101, a 2,4-D 
herbicide. But Mr. White 
said an or:mge stripe on 
one of the barrels was a 
sign t!lat it had contained 
Agent Orange, a powerful 
defoliant used in Vietnam. 

"~h:?r-~ ~1tls ~e~~ ~~n!:id­
erable specuiaticn :is ,:i 

what is contained at t:1is 
~hemical site," the CF3 

G::igetown rele::ise states. '.I. • •• • 
"Our investigation will at- ; •. : • • • •... 
tempt to determine the ex- ' ••• • • : . 
act contents and condition ' ••. _ : • • • 
of the site because the safe- · .: . :· • 
ty and welfare of our sol- i·.:_ : _:,_ 
diers and their dependents : ;• ; : • 
and surrounding communi- ,, 
ty remains uppermost in _;· 
our minds." . 

The base is also review­
ing its records to confirm 
the site, the news release 
states. . .i:-··.: 

Captain Scandrett said •. 
the base would be consult­
ing with Environment Can­
ada next week to develop a 
plan for investigation of the 
site. The investigation 
could take months, he said. 

Indentifying former haz­
ardous waste dumps in 
New Brunswick is one of 
the functions of Environ­
ment Canada, Mr. Travers 
explained. "There's evi­
dence ba_ck in 1964 this way 
was the easiest way to go 
given standard proce­
dures." 

Federal officials, in con­
junction with the provincial 
~~,.:.rt!!l:?~t 'if t~2 Envi­
ronment, have located 200 
potential sites for cleanup 
and tests. . 

. ~ ......... _.... . 
~: .. , ·.·.- ·: · ~- ~-: .... ~::-::I.-V: .~- ._ • • I • 
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FREDERICTON - An official 
or the Sprayers of Dioxin Associa­
tion said Thursday the group's es­
timate that 200 barrels of herbicide 
were buried at a site on Canadian 
Forces Base Gagetown might be 
"on the conservative side." 

Jerry White was commenting in 
an interview on preliminary results 
of digging at the site. The base said 
Wednesday that crews had uncov­
ered 29 barrels. 

Most were empty, but nine con­
tained a clear liquid or soil, sam­
ples of which are being sent for 
analysis. 

CFB Gagetown and Environ­
ment Canada started digging at the 
site after allegations by the spray­
ers' group that 200 full barrels 
might have been dumped there 
about 20 years ago. 

Mr. White said Thursday the 
high number or drums uncovered 
in the small area dug so far indi­
cates there could be more than 200. 

A base official said Wednesday 
there could be up to 100, but he'd 
be surprised if there were 200. 

Thursday there are indeed dioxins 
in 2,4-D,' one of the active ingredi-
ents in Tordon 101, but not the 
dioxin 2,3, 7,8-TCDD, considered 
the most toxic. 

Mr. White indicated earlier he 
wanted to be on the base when the 
barrels were uncovered, but he said 
Thursday he hasn't 'bothered ap­
plying in writing for permission to 
be there because Col. R. G. Hur­
ley, deputy base commander, has, 
told him he could "apply until hell 
froze over" and not get on the 
base. 

In another development Thurs~ 
day, a base spokesman denied sug: 
gestions by Mr. White that the 
dump site might have contained 
herbicides more toxic than Agen't 
Orange, the subject of a successful 
suit by United States war veterans 
who used the material in Vietnam 
and suffered health problems. 

Mr. White said he believes the 

. r,, 
.=·-•:, 

base might have obtained Agent ·, ·, '."... , • • • 
Purple and Agent Blue cheaply . _.. . 
from the U.S. military after it . • , . •• " 
stopped using the agent~ in 1962. i ·_.:· .: •· · ,.··;·· ':i_.:. 
The ag!!nts contain dioxin lcvel!i · ·., ": 

Mc::inwhiic,' an offa:ial of Envi- many times that o{ .~gent 0i:inge, '' •·. · 

: -·· 

~!:~;1{i~I}g'.~l~~j:~ii ;;;J?;;t!:•?;::~:~:i!t:g~;; .. :: • :-, ) :-: ·:::.·_.-.•. :.: .. ·1_:,, __ i_;_:_:•_i_:_:_:_;_:_;'._:_ .. _:_:-;··· ..... 

used by the base in a defoliation between 1962 and 196S. ; • '.' • • '· , • 
program. The compound. still "If Mr. White has evidence to { :-·=··:: .. ·\.-_! .:·._:: ,. .. ;v·-~:r;t,.~-~}-•°.: :·•· • 
used, was used in 1965 when the state that that is the case, th_en we .-; ·,.. • :·. /-}}/:-.': :'·. • 
barrels were apparently dumped. arc more than happy to see II. We • ·.: -~ •}:;t.:i~.- •.,' . 

Ian T_ravers of Environme~t have yet_ to.~ee any evidence from .. :·'. .. ·.'..:.).·~.;f~;at":_:',';.:, 

•• ·fiitr;,::;:;;:.:~/:··,;;~r;;.:,.~tt;;, ·: ·•,, ··• ·. ·-• :;:::;:· z, :: ' • • · ·•: . · · :.-{J~if!:.\: • • . 
·,_.·;.1;~r:;,;:::·.·.:J~·•· .. :;:,:.,.,.lii .. : •:· .. :;.: · . .-.~~ ~:.il~t•· .. ·:·,>:. ·;' ·.·• >: .-, ~:: .:· .. :1•· ?-.'., /'·: • ·.A1 · ,·4,f~5~·:/' -~~ ·· · ·· 
:·~\~;.4.-·,~ .. ·•:h-:.;:,,_.· r:.:.• _,··.·: .~.-,': .:~·-•::·:1.iz.,,;·:il~f:•.'· :.- ·~:, • •; •.. •.• .• ,.. ~: ,.:.:.:-·•· .,. • .•• (_/ '(J. . ·, ·,.· .. :. ~.-:; · ~~-~: · 

,.· .:·~•-,<,",;'1 ;,,:•:,i•, .. ,•~. ,,· ... ,• ,' ,,', .. ,·, .. /;-~ .• ,;,.'•, ·.·,'., • ,, : ·,· " :'' ·,; •'•;,; • '' ,, ,• • ' ' ~; ,;i;-•i1~-.. ,·: ~-., , 

.. ·'.':J!:'.(j;)i;:lf :}::: 3:!I~:l:r;: \ :· : •• :::; a._:;(~:,/:·\ • • •• •• '\. )f f.t< • 
,'. ,iw·•,··· ., ... ,, .·.i• .... ,·. ,·' ._,.,._ .... ·,.•,;,t;,f!--·:· .·•, ,• ',, ',,, \', .. .,;,",,.' ,.,~tr :i:: f·4 ,, 

:.',-:-;-~rii/:/;,:· .. f·:.!\\f\. ·• \._ .. _:_.<-:\)l1t·-/·:/: ····,; .. :· .. ·>.{~ :·\:\:.·· .. ·,.. ·::,..:.:.;~ ... f;:l{\) 
. ,· ':'.,{\--:"~:~ •',' .• ,.-:·,,,,''•' ,' • ;',' '.'. ';{!'?;>.: . .= .,·' • ,•• •,,'.' =:/>.-:. • . ·.,'.·i.·i,_·f.'~.?Ti\?i ,::·I:,. 
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' 111, ...... \ 

SODA Claims M0re­
,o ump Sitts LoCBfecr! 

/ The president of the theNewBrunswickgovern- he said. The rwo sites are 

\ 

Sp~ayers ?f Di. oxin Ass.~i- .men~ t? or~er tests. for pe!)- .• .. about the .. sa. m. .e· s.· ize. a. s. the. atipn said Monday his pie living m the area, sa1~ .· 9ther site. • < ;. ,,, .. ,: 
group has discovered ·two the wells could be contamJ- ; Cadets who 'trained on 
more. chemical dumps at · nated. The two sites are lo- • the base·. during the ·~m: 
Canadian Forces B~ G.a- ... c~ted. w~thin 20.m~es .o! th .. e < mer were. t~ld • by' • om-

1\ getown near Fredericton. site :which was identified manding officers_ not to 
The dumps are as big as· • earlier this year at the dririk water from br s, 

: the one discovered earlier. base, Mr. White said. streams or ponds beca 
\ . That first dump contained Residents of the area they might contain poJn, 

• : 600 barrels, one of which have· asked SODA to pre- said Mr. White. • • 
\ contained traces of 2,4 D, pare a petition asking for a Earlier this year, the a - ; 

I Jerry White said in an in- health study of the area sociation correctly pi .- • 
. terview. surrounding the dump to be pointed the existence of j. 

Mr.White said the con- circulated in the new year, chemical dump at the bi 
tainers were buried by the Mr. White said. 'rhe peti- gest training base in th • 
U.S. Army in the 1960s afteri tion will ask the federal go- Commonwealth. ' 
tests on Super Orange, a vernment to conduct a Base officials agreed t 
defoliant stronger than study into the health ha- dig up the areas, saying a • 
Agent Orange which· was zards, he said. • most there would be 
widely used in Vietnam. Mr. White said he did not barrels, but 600 were un 

"These, I believe, do pose contact the military about earthed." Some contained 
a significant health hazard the sites because of the run- traces of dioxin-lac 
to the people living adja- around he received after emic . 
cent to the base and those identifying the · first site. Ther no one at CFB 
who have lived or worked The military initialJy,. a • Gagetown avail'able to 
on the base in the last num- • mitted that there were ix speak about, Mr; Whitt) 
ber of years." barrels on the site d charges becails~.i.:'.;·th•.·.·.·.1 

Mr.White, who has asked eventually-~ :er~fo d, base. Christmas I t:· .. ~J':'~ 

• :111111 
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iJIVULGUE EN VERTU DE LA LAI RENSEIGNEMENTS NON 
CLASSIFIES 

j ........ 

CF,B :~li8_a,~;99!f ffi.Thl 
'Wflffmit8S''.i;ldiRtifietl. 

·,•· • ·' .,,,. ~.. ·,· ·,-........... ,·. ;,-:-;-~"' l,.l_., •••• -!J~:-,t,t·,M-f \ -v:r,_!; -~·4't,, ·1 ' .S"'•;:j· • 

By LOUELLA.IIILLINGS ·• ': .•• "I have been talking to ;~,:buried there I can't see do-·' 
... · ,_. Stan: Writer:_:.· Mr. white 'aboui his latest ing that." ., .. · '· •. • 
CFB Gagetown Deputy- . statements in which h~ . Co~Qnel. llurley said the . 

Commander Colonel Ray -·says U.S. Army tested Su-.. u:s. • Arini, ·tested ·several 
Hurley said he~~inv~~~ per Orange,"_Colonel Hur- herbicides~L-:~f .. which 

:gate ~e _spray~f11,1 dioXJQ .:-i :_le, ~:4fBut I do~•. o a,J'/~~,_~had :,pre-· 
•_as11oci_~t1on's ;ftlit.est .: wbathemeansbi ent .:l vio~iytest~on·1he1r·own . 
. ;cbargas .. D! .. ~C?~,L~~ca!,,-- •_flllge;Jl~~,-to Iden y,the ·:---:tm·-a-Jll1!'lOUS"St:9tement,· . 
• dump sites once:sprayers •• ·chemical and~- l~ation • • ~:.White h,d_said ~!1ldets 
Of Dloxin preslden~ • Jerry 1• ofthedunipsheisreferring • .had ~'tolif-Jiot to drink 
"White identifies where they to, before.we c~ :do IJlY:, .,'the Wi~,~~ b~.81:ld 
are.·,· • . : ::: ·-f~:'.: • thing about it." l :;r- ... ·:--.: ·: ""~-,stre~::Wi"thln the'base . 
. Colonel _Hur~ey __ said_ the :· Colonel Hurley said th911-:f po~~~url~y ,aid that-is 

.IJasebasbeen.~~ctlpga sands of dollars have al- ''hohtallunusual,"Wecar-­
berbicid_e- progran(since it ready been spent digging•. rY.~•ater during our mano­
opelied m the 5011. and "of up- the last -lot of ~vers and we don't encour­
course there are a lot of "We could dig up th hole age personnel to drink from 
places where chemical con- base but it would cost a - streams and brooks for 
tainers·,are··buded/but lion ·dollars and unless •. various reasons, none of 
there is no reason to belieye - there is something more': which have anything t~ do 
Environment Canada r~~; -~ ~ pi:ove tbere __ are ~ f~ar of contamma-
lations were not followed. dllii)erous • cbe,micals tion." 

·..:., /.~. . ,.:,,.. . ... . . 

1-11111 • 
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l~ELEASED UNDEIC:. AIF.-11\IFORMATION UNCLASSIFIEu'" _ _:,._:.!e!',,.:.. • 

D!VULGUE EN VERTU DE LA LAI RENSE1'6r~r-,H&-•NO~ /\ -,. / • 
•::LASSIFIES 

No EvidepC,_e.: .. Of Danger-In Dump-
. . ' . ~ . . . 

Allega;iO!J~,.riiade ,by:.e~vir~n~~rital ·,, ',-:·\ ; .... 'out.by_theU.SaA;~yintlie:60~s,:~~~e~eld::,. ; 
,·,fil!IUP~- uu11;1PAA),:gt,9Ul!!!;W.i1J!ff ·~ad.: b~11 __ ;~Jl!L!.hj!Jr_1,1cJ!. w!!J.£.lt~a.rried l~!l.~~,F· L ·,,.: 

seriously contaminated, the environment;< ._. • .• ,,~-- • • aiid•"'Were' returned '-with' two ·•fri'9ri!"lu ·: ... ~: 
adversely affected, and citizens' health ar:: ;-.~- •• drums to the USA in the·sanie vehicle.• He· • 
reeled by chemicals buried at CFB Gage- .- ·said 108 gallons of Agenl'Orange had been 
town, were proven unfounded last week sprayed locally in total. 
when test results were made public. • Major Rllshlon :emphasized all the: 

Reports received from private laboralo, spraying had been done by contract, and 
ries in Saint John, Fredericton and Burl- indicated contractors would stand. lo lose 
ington, Ontario, revealed waler· taken • linancilly had they buried full barrels of 
from the boreholes al the. Shirley Road the herbicides, as they were paid for what 
Dump site is within the safely guidelines they applied. He said the remaining drums 
set for for drinking waler quality by the would be washed out, crushed and buried 
National Health and Welfare Depart.men!. to meet with present-day disposal slan-
Tt i reports also concluded there fs no evi- dards, • 
deuce lo lead one lo believe levels of Pi- Discussing the live other: ~uggested 
cloram, found ·at the site, would cause ill dump sites at the Base, Major Rushton 
health for anyone drinking the waler there. said containers in four of the sites were • 
In addition, the report concluded there is ·empty and rinsed, while debris such as 
nosignilicanlenvironmenlalimpactonlhe boxes had been burned. He said the site 
soil around the site. near Geary had been examined by metal 

Major Mike Rushton reported a sam­
pling and an analysis program, designed 
by the Environmental Protection _Services, 
Environment Canada, and moml_ored by 
the Department of National Health and 
Welfare was carried out by a total of live 
commercial agencies. •• 

He said Acadia Consultants and Inspec­
tors Ltd., of Fredericton, were retained lo 
carry out a ground waler monitoring pro- • 
grain. 

The Research and Productivity Council 
and K-F Laboratories, both of Fredericton·; 
also carried out analysis of ground water 
samples obtained from 12 boreholes, in and 
around the disposal site. 

The major added Atlantic Analytical 
Services, Ltd., of Saint John, and the Re­
search and Productivity Council analyzed .. 
the contents of the drums. They confirmed 
the bulk of the residues were Tordon 101. 

Major Rushton reported Atlantic Analy­
tical Services, and Zenon Environmental 
Inc., of Burlington, Ont., detemined herbi­
cide content of soil-samples from the exca- ' 
vation area. Zenon• Environmental was 
also contracted to analyse soil samples for 
dioxin content. "Six soil samples were col­
lected from 140-square meter area, where 
most of the drums were located," he said. 
"A seventh sample, for controi,t:omparison 
purposes, was taken from outside the exca-. 
vated zone. A total of 112 drums, of 666 ... I .. 
excavated at the site in November, 1984, 
contained liquid residue. The total liquid 

• was estimated to be less than 1,000 litres, or· 
equivalent to six 45 gallon drums of liquid. 

''The drums were indentilied as follows 
- Approximately 500 -Tordon-101 drums, 
Tordon IOI being a commonly available . 
herbicide. in common use in Canada for , . 
secondary growth control, and!he remain- • • . 
der either sodiumsilicate drums, sodiumsi- . 
licate being a chemically inert substance ·_ . 
used in water treatment, or DDT drums or 
oil." Major Rushton said the disposal site 
has been in use since 1969, and some of the 
drums could not be identified. 

'Claims that Agent Orange d_rums were 
· buried at the disposal site are without foun­
. dalion • Major Rushton said. "The few 

drums', three in all, used in tests carried 

detector search, and there was·no indica­
tion of any chemical content barrels sur­

.. faced.· . 
• Major Rushton said claims regarding 
the Enniskillen site were also unfounded, 
and no evidence had come to light to sub­
stantiate these allegations. He added of the 
four drums reported, there was one, an old 
empty Tordon IOI drum, rusted and bullet • 
ridden; and three were old petrol drums . 

. filled with rocks and J,Jsed for military tar­
get firing exercises." 

Ian Travers, of the Environmental Pro­
tection Service,' Atlantic negion, added his 
assurance water samples taken at the Shir­
ley Road site contained nothing known lo 
pose an threat lo health or environment. 

Dr. Claire Franklin, Chief of Environ­
mental and Occupational Bureau of 
Chemical Hazards, Health and Welfare 
Canada, said there was no hazard from 
water in the well holes. She said the chemi­
cals found, and outlined by Major lfoshton, 
would become •'less concentrated' as the 
waler moved away from the site. She said 
the water, taken as samples from the holes 
drilled, compared favorably with stan­
dards set for by the World Health Organi­
zation, and were well within acceptable 
limits.• . 

Major Rushton added, ''The results are 
clear there is no imminent . hazard to 
health, The water we have tested is well 
below those limits set out in the health 
guidelines.' 

-------. -----
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GeneralRails Against Misinformation 

Tests ·Reveal No Health:Hazard 
By Jame■ Haley 
Guette Editor 

eluded that there 11 no evidence to 
believe that level• or Plcloram round· 
at the ■lie would cauae Ill he■lth • ror 

No evidence ot ■linlrlcant or harm• anyone drlnkln1 lhQ water there. 
ru1 chemical contamination In water Alao there wa■ no al111lflc■nt envlr• 
or 1oll ■1mplea wa■ iound 118 result or onment■I' Impact on the ■oil and 
exten■lve te■tlni ohever■l dump■llea around the site. 
In the CFB G■ietown lr■lnlni ■re■. BG~n Kell■ ■■Id, "Thia mean■ lo me 

Orrlci■l■ . 11 CFB G■ietown made . 1h11 I can, without rear or he■llallon, 
public, 1■11 Wednesday, the results or drink the water drawn rrom any or the 
teat■ carried out on the cheinlcal con- 12 well■ on,alte ■nd Ju■t a■ easily eat 
tlliner disposal ■lie on the ba■e. pot11De1 1rown on the - ■lie ••. , The 

"What we have uncovered I■ neither result■ or these teat• are a clear lndl· 
a chemical. nor toxic waste dump," cation that we have not contributed In 
&aid BGen G.S. Kell■, hue command- ■ny way to adversely 1rreclln1 the 'en• 
er. "Rather, It represent■■ landnll ■lie vlronmeilt nor the health or the real­
■t which, In year■' p11t,'we burled the dent■ In this area." 
empry·container■ left over rrom our BGen Kell■ l11hed out at local envlr- TEST RESULTS RELEASED _ Orrlclal■ made, public 1■1"i" Wedee■dar the 
annual secondary irowth control onmental 1roup1 ror their treatment result■ or lealln1 done ror chemical contllmlnadon In the tralnln1 uea or the 
■pray programme." The commander or the lnve■lia■lion. "Durln1 the lon1 base. From left: MIIJ Michael Rushton, SO Tecb Svc■; Rick Walter■, NDHQ; Dr, 
explained that envlronmentlll reaul■- period or our lnve■tl1■1lon you (tHe Clair Franklin, Environment Canada; BGen Georae Keila, base commander; Ian 

· tlonutthe lime did not require cheml• public) have been subjected to • elev• Traver■, Environment Canada buardon■ wute ■eclloa ■ad Georae Uad■a)', 
cal barrel• be rlnaed, punctured, erly orche■tr■ted camp1l1n or rear Environment Can■d■. __ (Dally G/eaoer Pboto l,y toaell■ BllllolJ■) 
cru■hed and burled II they do today. and deception by ■everal aroup■ pro- ry out• around water monilorin1 pro- or· drum■ that had contained petrol or 
Thia, he ■aid, account• for the partial- ~e11ln1 to have your beat intere■t■ at ar■mme. oil. The dl■poa■I site ha■ been In use 
ly filled barrel■ discovered 1111 rail. eart. By use or halr•truth•, ml■quota- The Research and Productivity alni:e 1969 and some or the drum■ 

Because the barrel■ probably coil- lion, rumour and totally unrounded Councl! and K-F Laboratories, both or . could not be Identified 
tained ■mall amount• or their original ,Uatementa, they have elicited your Fredericton, al10 carried out analy1l1 ---.. • • • •• • • •• · · .-
herbicide content■, "this account■ ror support ror their ■omewhat dublou■ or around water a■mple■ obtained • Claims that AJient Orange drums 
the minute quantltiea or herbicide re- claim■ ror peraonal compensation from 12 borehole■ In and around the were burled at ~e disposal ■Ila are 
aldue■ round In our ■oil and water sam- rrorh other a1encle1. They have sue- dl■po&al site. . without roundation. The rew drum■, 
pllna te■ta," •■Id BGen Keila. "We ceeded In ipreadin1 alarm and de• Atlantic An■lyllcal Servlcea, Ltd. or used In te111 ~rrled out by the ·u,s. 
have been unable to unearth conclu- ·iPDndency within the communities Saint John, and the Research and Pro- Army In the 60s, were held on the 
■Ive evidence to support the lrre■pon- 1urroundln1 CFB G11etown." ductivlty Council analyzed the con- .. truck which carried the. container■ 
.lbl II II th I h d d In lent. Dr !he drum. and they Conrlrmed and were returned•~ USA m the same 

e I e1■ on■ 1 un re •• or • ...,_e base commander ha■ advl■-• vehl le 
deed "'·" ba I r h b' 'd ... "" that the bulk or the -•ldue■ were To~-· c • ; any "" rre 1 0 er ••• e hi■ 11arr not to apeak with with the • • ' -were ever burled at the site." don 101. Atlantic Analytical Services "Th• i'esulla or these test■," ■aid 

BGen Keila &aid that the Idea or bur- orrlclal■ or the Sprayer■ or Dioxin A•· and Zenon environmental Inc. or Burl•• • BGen G.S. Kell■, commander or CFB 
yirig run barrel■ or herbicide w11 II- •■oclatlon or the Health, Environment, ln1ton, Ont. determined herbicide con- . Gagelow_n, ''.■re a clear Indication that 
logical. The secondary 1rowth control Ure Protection aroup. He &aid if lbo■e tent or 10II a■mple■ rrom the excava• • we have not contributed In any way to 
pro1ramme ha■ been conducted by 1roup■ h■veconcemuheyahouldcon- lion area. Zenon Environmental was ··adversely arrect the envlronnmenl or 
private contractor■ and the b11e only tact the appropriate 1ovemment ■u• 1110 contracted to 1n1ly1e 10II sample■ the health or the resident■ In this 
paid ror chemicals actually used. thorllle■ and the base will take In- ror dioxin content. area." 
"Whal motive would ·they have -ror ■!ruction rrom th01e aulhorillea. Six aoll ■ample■ are collected rrom i To rurther en■ure _that hlah 1tan-
burylna run container■ or· expensive BGen Kell■ re-Iterated 1h11 B■1e 40 square metre area where most or d1rd1 are Ql8intalned, BGep Keila con-
chemical■l" ., Ga1etown hai never had, do not have the· drum• were located: A ■eventh. rlrmed-tb■t Environmental Protection 

Alle11llon1 by local environmental now, nor will ever have any toxic or sample, ror controVcompari■on pur- Service· recommendation• ■re to be 
aroup■ that local 1round water had chemical dump■• He explained the pose■, wa■ taken from outside the ex• carried out at the ■lie. Any remalnln1 
,._ • 1 1 • a1-A th • ■econdary srowth control pro1ramme cavated zone. liquid residue■ will be removed rrom .,..en 1eraoua y con ■min ""'• e env1- ha■ alway■ carried out the existini 
ronment adversely artected and clti- rederal and provincial environmental A total or 112 drum• or the 666 exca- • the aite and shipped to authorized 
zens' health h_ad been arrected by reBQl■tlon■ and alway• will. "(Thia vated at the site In November 1984, treatmenr r■cllltie■: • ' 
chemical■ burled at the b■■e were contained liquid residue. The total liq•' , The soil at the ■lie, althouah not ■n 
proven unrounded by the release or programme) po■e ■• no th•e•t 10 the uid waa e■llm■ted to be leu thlil1' 1,000 environmental threat, will be atabl­
the testing report■. The teat■ were animal and human population or 1he litre■ or equivalent to alx 4S-aallon • llzed by pl1nlin1 1ra11e1. Con■ldera­
conducted by rive private laboratories ::J',~:.~,?r 10 our nelihbourlna commu• druma or liquid. - lion la to be 1iven to additional sam-
on 11mple1 taken rrom the 666 barrel• The druma were Identified II rol- • pllna and analy1l1 or 1round water at 
buried at the Shirley Road landrW alte The 11mpllna - and analy1l1 pro• Iowa: approximately SOO Tordon 101 .. the ■lte. 
located ■everi kilometre■ rrom the ar■mme deai1ned by the Environmen• druma (Tordon 101 11 a commonly . ••. A contlnulna pro1ramme to provide 
camp. tal Protection Services, Environment available herbicide In common use In· !actual lnrormation to local communl-

The report■ concluded that ror the Canada, and monitored by the Depart- • Canada ror ■econdiry 1rowth control) ty leader■ i■ planned· In an errort to 
chemlcala round In the borehole■ at men! or National Health and Welfare and lhe remainder were either ■odium allay rear■ and doubt■ 1enerated in 
the ■lie ror which were are 1uldelble■, waa carried out by a total or rive com- silicate· drum■ (sodium alllcate is a IDCIII resldenll that an.adver■e envir­
the levela are within the Drinking Wa- merclal aaencle■. chemically Inert aubatance used In wa- onmenta1· situation exl111 In their 
ter Quality Guideline■ or National .. Acadia Con1ultant1 and 1n■pector■ ter treatment); or DDT drum■ (DDT ·nel1hbourhood1 l!s a result or actlvi­
Health and Welrare. _11 w11 alao con• Ltd or Fredericton was retained to car- waa uaed ror insect control In the '60s); • • tie■ ·at the b11e. 
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l\ELEASED UNDER AIA. INFORMATION UNCLASSIFIED 

UIVULGUE EN VERTU DE LA LAI RENSEIGNEMENTS NON 
CLASSIFIES 

Warren Sgt DJ@3 ASG Health Svcs@Gagetown 

From: 
Sent: 
To: 

Cc: 

Subject: 

Samy 

Bernier LCol JJRS@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 
Wednesday, 29, January, 2003 2:21 PM 
Mahanna S@ADM(HR-Mil) □cos FHP@Ottawa-Hull; Lalonde JD@ADM(HR-Mil) □cos 
FHP@Ottawa-Hull 
Hnatiuk Col SJ@ADM(HR-Mil) DNDNAC@Ottawa-Hull; Hewitt Maj PW@DCDS J3 
INTL@Ottawa-Hull; Scott Col KC@D MED POL@NDHQ 
RE: FW: Re: Agent Orange 

Please review the issue including the NAS study with Janick and respond. My understanding 
is that no causal association between agent orange and any long-term health problem has 
ever been scientifically demonstrated, and that 

-----original Message-----
From: Hewitt Maj PW@DCDS J3 INTL@Ottawa-Hull 
Sent: Wednesday, 29 January, 2003 10:07 
To: Bernier LCol JJRS@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 
Cc: Hnatiuk Col SJ@ADM(HR-Mil) DND/VAC@Ottawa-Hull 
Subject: FW: FW: Re: Agent Orange 

Sir: 

s.15(1) 

Could you have a look at the e-mail below. I was hoping to get fe db 
this, however I am anticipating I will be told to use the ATI pre ack from HRDC/CPP on 
file on Agent Orange from the 1990s. Let me know, thanks. ocess. FHP must have a 
Peter 
P.W. (Peter) Hewitt 
Major 
J3 Intl (CIMIC/EHS) 
992-2492 CSN: 842-2492 
Fax: (613) 992-7015/7737 
sec Fax: 
Hewitt Maj PW@COS J3@NDHQ 
Internet: Hewitt.PW@forces.ca 

-----Original Message-----
From: marilyn.hewitt@hrdc-drhc.gc.ca 
[mailto:marilyn.hewitt@hrdc-drhc.gc.ca] 
Sent: Thursday, 23 January, 2003 14:19 
To: pauline.obrien@hrdc-drhc.gc.ca 
Cc: Hewitt.PW@forces.gc.ca 
Subject: fwd: FW: Re: Agent Orange 

Hi Helen. 
Here is the request. 

This was forwarded to me by Major Peter Hewitt who is involved 
Environmental health issues with the Canadian Military. in 
Many thanks, 
Marilyn Hewitt 
Reassessment Medical Adjudicator 
Tel. No: (613) 957-0462 
e-mail: marilrn:hewitt@hrdc-drhc.gc.ca 
---------- Original Text ----------

From: <Hewitt.PW@forces.gc.ca>, on 2003-01-23 1:s4 PM: 
To: hewitt.m@isp.dba.dsbops@nhq 

I'. l"i■ 

s.16(2)(c) 
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DI\/LJLGUE EI\J VERTU DE LA LAI RENSEIGNEMENTS NON 
1.=:LASSIFIES 

Warren Sgt DJ@3 ASG Health Svcs@Gagetown 

From: 
Sent: 
To: 

Cc: 

Subject: 

Samy 

Bernier LCol JJRS@ADM(HR-Mil) DCOS FHP@Ottawa-Hull 
Wednesday, 29, January, 2003 2:21 PM . 
Mahanna S@ADM(HR-Mil) DCOS FHP@Ottawa-Hull; Lalonde JD@ADM(HR-Md) DCOS 
FHP@Ottawa-Hull 
Hnatiuk Col SJ@ADM(HR-Mil) DNDNAC@Ottawa-Hull; Hewitt Maj PW@DCDS J3 
INTL@Ottawa-Hull; Scott Col KC@D MED POL@NDHQ 
RE: FW: Re: Agent Orange 

Please review the issue including the NAS study with Janick and respond. My understanding 
is that no causal association between agent orange and any long-term health problem has 
ever been scientifically demonstrated, and that 

-----Original Message-----
From: Hewitt Maj PW@DCDS J3 INTL@Ottawa-Hull 
Sent: Wednesday, 29 January, 2003 10:07 
To: Bernier LCol JJRS@ADM(HR-Mil) □cos FHP@Ottawa-Hull 
Cc: Hnatiuk Col SJ@ADM(HR-Mill DND/VAC@Ottawa-Hull 
Subject: FW: FW: Re: Agent Orange 

Sir: 

s.15(1) 

Could you have a look at the e-mail below. I was hoping to get feedb 
this, however I am anticipating I will be told to use the ATI procesack from HRDC/CPP on 
file on Agent Orange from the 1990s. Let me know, thanks. s. FHP must have a 
Peter 
P.W. (Peter) Hewitt 
Major 
J3 Intl (CIMIC/EHS) 
992-2492 CSN: 842-2492 
Fax: (613) 992-7015/7°737 
Sec Fax: 
Hewitt Maj PW@COS J3@NDHQ 
Internet: Hewitt.PW@forces.ca 

-----Original Message-----
From: marilyn.hewitt@hrdc-drhc.gc.ca 
[mailto:marilyn.hewitt@hrdc-drhc.gc.ca] 
Sent: Thursday, 23 January, 2003 14:19 
To: pauline.obrien@hrdc-drhc.gc.ca 
Cc: Hewitt.PW@forces.gc.ca 
Subject: fwd: FW: Re: Agent Orange 

Hi Helen. 
Here is the request. 

This was forwarded to me by Major Peter Hewitt who is involved in Environmental health issues with the Canadian Military. 
Many thanks, 
Marilyn Hewitt 
Reassessment Medical Adjudicator 
Tel. No: (613) 957-0462 
e-mail: marilyn.hewitt@hrdc-drhc.gc.ca 
---------- Original Text ----------

From: <Hewitt.PW@forces.gc.ca>, on 2003-01-23 1:54 PM: 
To: hewitt.m@isp.dba.dsbops@nhq 

1 

I' 1·i■ 
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DIVULGUE. EN VERTU DE LA LAI RENSEIGNEMENTS NON 
CLASSIF+~t; (9021 626-2838 

Fax: (902) 566-7954 
mcgoodic@vac-acc.gc.ca 

>>> Sharon Hnatiuk 01/22/03 09:16am >>> 

II II•••·•·• 

I was awy from the office yesterday and I will investigate your 
question as a priority. Are you laking for the "operational" side ie 
were tests actually conducted, exactly when, where etc or more for the 
medical aspects? 

>>> Maureen Goodick 01/21/03 09:46am >>> 
Good Morning, 
I am a policy analyst with VAC who must respond to a question regarding 
the spraying of Agent Orange at CFB Gagetown, N.B. in 1966/67. Can you 
provide any info re this matter? Thanks. 

Maureen Goodick 
Policy Analyst 
Program Policy Directorate 
Te 1 ; ( 9 O 2 l 6 2 6 - 2 8 3 8 
Fax: (902) 566-7954 
mcgoodic@vac-acc.gc.ca 

J 
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1
_ N,111011al Dt·!rnso 

t,j ~ Oeler~ce l"ii'l~h:}nc~i!e 7795-3 (Comd) 

Headquarters 
Combat Training Centre 
Canadian Forces Base Gageto~, 
Oromocto, New Brunswick 
EOG 21)0 

j : 
: :.:.. l•'ebru,1ry 1985 

Distribution List 

BRIEFING TO MEMBERS OF NEW BRUNSWICK CABINET -
24 JANUARY 1985 

Enclosed are transcripts of briefings given to the 

Ministers of Labour and Human Resources, Health and Environment 

ol: the New Brunswicl~ Cab inc.:.: on :2:, Jo.nu.:iry 1935 on th,2 subj C!C.i: 

of the CFil Cagetown Brush Regrowth Co!1trol l'rosr~nme and r~l,'.Itcd 

DISTRIDUTION LIST 

E:<ternal 

NDHQ Ottawa, Attn: DCE 
F;.!CHQ St Hubert, Attn: CCE 

Infort"?.c:1tion 

Internal 

---::,c Adm 
SSO Tech Svcs 
SSO Ops 
BSur;~ 

·rffllrlr'••••·· 
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BRIEFING ON IBE 

CFB G,L\GEra,m HERBICIDE CONTAINER 

TD 

PR0VIr!CE OF NS-J BRUNS\,.JIO( CJ\BINIT 

ON 2L! JANUARY~ 1985 

·1n■rrr· •· 
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)INT iO 
, 1·-r Lt' 
.) IC 

s.20(1) 

GOOD flORNif\G. H-E AIM OF MY BR1EFI.NG I.S TO MPKE YOU AWARE OF THE BAO<GROUND 

TO TiiE DISPOSAL OF HERBICIIE DRLMS AT CFB GAGET01N MID GIVE YOU A STATUS REPORT ON 

OUR SI1E INVESTIGATIONS. 

MCKGRQUJfil 

Tf-£ EJfJPTY CONTAINERS FRO'vJ OUR SECONDARY GROifrn CO~ITROL PROGRAI'r':E WHI Di INCLUDE 

METAL AND PLASTIC DRLViS A~ CARDBOARD BOXES HAYE BEEN DISPffiEJJ OF IN A NLMBER OF 

WAYS OVER THE YEARS I 

lN THE EP.RLY Y-tARS UNTIL 1HE MID BJ's) CONTRP,CTORS \·!ERE TOLD TO l~riD\/E THE 

crn-ffAWERS FFDM THE E!:SE. FR.OM THEM UNTIL ism) \·/E SFECIFIED BURrnL CR msrnsrL 

TO PRECLUGE FOSSIBIUTY o:= CONTP-I'-1I~!ATI~G HUi't~'iS OR Nlli·11LS. su,:cE Tl-:E~L \·;E ~IQUIPE 

FORJ'fJAL RECORD Hi\S NOT BEEN l<EPT OF THE LOCATIONS 1·,1-1ERE EJiPTY HERBICIDE CONTAINERS 

HAVE BEEN BURI ED IN THE PERI OD UP TO 198li WE DO KNOW FRCT1 OUR DND 81PLOYEES AND FROM 

HERBICIDE CONTRACTORS THAT THE SHIRLEY RO.~D lJ\NDFILL SITE (M/\PJ<ETI /JS SITE 4 ON Tl£ 

M~P) \·/A.S THE PRIM1;RY LOCATION FOR DISPOS/~L or- EYffY HERBICIDc CONTAH:ERS iM THIS 

PERIOD. IT IS POSSIBI£ THERE ARE OTHER SITES, BUT IF THERE ARE THEY SHOULD CONTAIN 

8ViP1Y CONT/UMERS. lllE SITE IDEi'ffIFIED TO Bi~SE ~.UIBORITIES OM 

• ·.111■111 

BY 

I I ./2 
A0090119-3-000065 
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s.20(1) 

OINT TO 

SITES 

ORGmIZATION IS WITHIN 200 f"ETRES OF TuE SHIRLEY ~AD LANDFILL SITE 

MD HAS BEEN l<N01m TO BASE AUTHORITIES FOR YEA~ AS AN EJ'fPlY CONTAINER DISPOSAL 

SITE ASSOCIATED HIil-i THE LN!DFI LL SITE I 

SINCE 1982) OUR RECORDS I NDI CA TE THREE DI FFEFENT SITES \I/HERE THE EMPTY 

CONTAINERS AND REFUSE HAVE BEEN BURIED CflM!<ED AS SITES 51 61 7 ON Tl-£ MAP), IT 

IS WPORTAITT TO NOTE THAT CONTAACT SPECIFICATIONS HERE DRAWN UP IN ACCORDANCE 

\✓ ITH GUIDELINES OF THE DAY. SINCE 1977 WE HAVE SPECIFIED PROCEDURES U\ID OUT 

IN Trf 11CODE OF GOOD PR1.Cf1CE FOR rW~GEViENT CF HAZARroUS PND TOXIC \·/ASTES AT 

FEDERAL ESTPBLISHr·fNTS CEFS>". 

STATUS PEPORT ON HERBWDE CONTAJN:-R SlIEJNVESTiliL\.11DlJ. s.19(1) 

s.20(1) 

GAGETOAN THAT FULL DRLhS OF HERBICIDE VIP£ BURIED AT A SITE !,!EAR THE SHiRLEY 

RO.CW LANDFILL SITE, DND EfLl'JLOYEES \·!HO VIERE SUBSEQUENTLY HITERVI E:.·/ED BY B.~SE 

STAFF cor·fIPMED THAT THE SITE HAS BEEN USED OVER Tl-1E YEARS TO BURY EMPTY 

HERBICIDE DRIYIS BUT Tl-1.~T IN ONE INSTANCE IT W~.S l£ED TO BURY FULL DRL!fVS OF 

HERBICIDE, 

THIS INFOA"lATION FROM OUR Ot/N DND PERSONNEL THAT FULL BARRELS OF HERBICIDE 

COULD BE BURIED AT THE SITE MD SUBSEQUENT CONSULTATIOf\S WITH ENVIK\JN'fNTAL 

A0090119-4-99PPJ6 .. .,.,.,. ...... ,. 
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ilIDE 1 OFF 

;LIDE 2 ON 

LIDE 2 OFF 

:HP ON 

lHP OFF 

;unE 3 ON 

Nm OFF 

PROTECTION SERVICES AND NATIONJll CtFENCE HEAmUARTERS RESULTED IN A DECISION TO 

ID A THOffiUGH SITE INVESTIGA.TION, FIRSTLY1 A PRB..IMINARY INVEST!Gl\TION W/15 DJNE 

TO ffiNFIRJ"1 TI1AT TI1ERE WERE IN FACT CONTAINERS AT THE SITE AND TO CONFIRJ-1 \•JHAT 

0-ff.M I CALS ~·JE WERE DEAL! NG \•/ ITH , TI1 IS I ~STI [A TI Oft vlH I Q-l INCLUDED A SM~U. DIG 

FOLLDl·JED BY LIQUID AND SOIL SAMPLING) \·lflS CD~11°L£TED ON 18 OCTOBER \~ITH THE 

FOLLO,~ING PESULTS: 

A, 8 x LIQUiD StifltPLES TAKEN FR0\1 SOrtf OF 29 ITTAL DRLf/6 REVEALED 6 SN'tPL£S 

TO BE 1·JATER1 l TO CDNTAIN TRACES OF PICLORPM AND 2-4-D Cl PFB PICLORf-M MD 

1, 5 PFd 2-L\-DL EL£iV£NTS FOU~!D IN TORCC[1,l lGL AND ONE TO cmrrnrn P, SODI L\'1 

SILICATE SCLUTICrl. 

TR~CES c;= PICLORN-'L 2-L:.-D AED 2-~-5-T (9 P?3 PICLOR/:l-L 15 ~F3 2-L;-D i~.i.:;J 

3 PPB 2-q-S-T ON A DRY WEIG-ff BASIS), 

SODilJM SILICATE VJAS CHrnICALLY iNERT SUBSTJI.NCE WHiCH INAS USED IN OUR \1/ATER 

TREATM8'1T PROGPtffE ~ND IT HAS cor,.VON PROCEDURE TH!ff THE ET1:PTY COfffAINERS 1,/EPE DIS-

POSED OF HERE, 11-iE REJ\V-\INDER OF D-lEMICJ\LS APE HEFBICIDES RELATED TO OUR SECOND~RY 

GROHTI-1 ffiNTROL PROGRN1T·1E. 

ll~E FULL SITE EXC/\VATION \,~fiS CCT1PLETED ON 23 NOVEMBER 1984i 71-IE FOLLOHING 
A0090119-5-000067 1 
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CHP ON 

OHP OFF 

CHP ON 

\1ERE UNEARTHED: 

155 EMP1't CRUSHED DRUM3 

398 EMP1Y UNCRUSHED DRI.MS OF vJH I CH 331 \•/ERE TORroN 181 

104 DRUt16 CONTAINING SO''E LIQUID OF ~ICH 61 WERE TORION 101 DRLMS, (NONE 

HERE FULL) MOST HAD ONLY S~ALL ~Jv'.OUNTS OF LIQUID Nill IN ONLY ONE CASE 

~·~AS THERE A SMEll TO INDI CA1E IT Ml\Y BE A HERBICIDE) I 

Tl-fSE PU£ THE ORIGIN~L 29 BRING TOTAL TO 666, 

OF THIS TOTPl1 OVER 4CO \.•JERE TORrON lOlJ MPNY AR.E SODIUM SI LI CATED DRUMS 

PND 1HE REMAI MJER ARE TOO \·1EATHERED TO IDENTIFY , 

S/~\0 LES OF SOIL ft.ND LIQUID FRCi':J SEVERP.L DRUN3 \•.fER.E TAl<EN AND ,t1RE PRESErffLY 

BcrnG P:NALYZED BY i; CONSULTf-NT I \·IE H .. WE SFECIF IEO ,/J, \·f![E PANGE OF 11:STS /~s 

FOLLmiS: 

SOIL SPJ'1PLES: 2-4-DJ 2-4-5-TJ PICLOMMJ DIOXIN) DDT 

LIQUID SPMPLES: 2-4-DJ 2-L!-5-TJ PICLORPMJ DIOXIN CIF HERBICIDE PRESEHf 

flDPE THNI 100 Pn'1) 

GROUND WATER: PHJ CONDUCTIVITY J TOTAL ORGANIC CARBONS) TOTAL ORGA!\0-

HALOGENSJ U-\LCIU'-t f·V\GNESilf'L SODIU~L POTASSIU~L SULPrL~TESJ 

• ·1:,■111 



RELEASED Ut'-JDER AIA. INFOf~MATION UNCLASSIFIED 
I ...... ,,, 

DIVULGUE EN VERTU DE LA LAI F~ENSEIGNEMENTS NON 
CLASSIFIES 

)HP OFF 

- 5 -

CHLORIDES, AU<ALINITYJ TOTAL NITffiGEN 

RESULTS ARE EWECTED HI TuE NEXT .T\-'JO \~EEKS, THE PLAN FOR DISPOSAL OF DRUMS 

MD MN LIQUID THEY COITTAIN WILL HEN BE WillE IN CONJUNCTION \i!ITH EPS AND OTtER 

APPffiPRIATE PRDVINCIAL AND FEDERAL AGENCIES, HE DO NOT EXPECT TO FIND LARGE 

N'DU'ffS OF CONCENTRATED HERBICIDEj rosT OF IT IS EXPECTED TO BE \·/ATER \·II11-l TRACE 

lffiUrffS OF HERBICIDE. 

A GROUND HATER MONITORING PROGPJ.\f'i~"iE HAS ALSO BFFN ESTABLISHED AT THE SITE 

IN CONSULTATION \·II71-I ~--!ATIONAL HYDROLCGiC RESS~R.CH INSTITUTE NlD EPSJ IF Fl FACT 

FULi ]Jf~RRELS o:= HERBICIDE \'/ERE BURIED AT THE SITE Nm THEIR CCl"'ITENfS DRJ~u-;~D INTO 

EXFC:CT GiVEN LOU\L GROUND ccr-.mnrmsJ Tl+JJ NW CGffF;J-11[.~iiTS ii-I 1HE GROrn,:D \HIER 

~IOULD OrllY MIGR~TE .~ FE}/ r"fTRES PER YEAR, IT IS THEREFORE REASONI\BLE TO EXPECT 

THAT ¥lEU.S 3 KM AHAY \✓OULD ~DT BE AFFECTED. 

s.19(1) OM 

fiIT \·/Illl P.EPf~ESEf'!T,~TI\tES OF CANADI/.\N FO:~CES BASE GAGEfG/~1\I. HE PRESHl I t.D 1~ 

Nl.fBER OF POINTS OF INFORMATION AND SE'vERAL REOL£STS. 11-IESE QUESTIONS WERE 

s.19(1) 

Aooso11 s-1-oo<foss 
.111■ 111 ; 
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GA\/r.. INFO~·¼TION ABOlJf FOUR SIITS ON BASE PROPERTY WHERE HE 

BELIEVED TiiAT HERBICIDE CONTAINERS HAD BEEN BURIED OR \'MERE HERBICIDES HAD 

BEEN MIXED, n~o Of THE AREPS REFERRED TO ARE KNO,~N TO CONTAIN EMPTY CONTAINERS 

FROM THE SECONDARY GROtfTI1 CONTROL PROGRAM''[ IN 1983 AND 1984 (l HESE SITES I 

INDICATED TO YOU EARLIER flS SITES 5 AND 7), DISFDSAL WAS DONE IN ACCORDANCE 

\•/1111 CURRENT CODES OF PMCTICE ESTABLISHED BY ENVIRONMENT CANADA AND T~RE ARE 

rD PLANS AT THIS TIME TO CARRY our FUR111ER INVESTIGATIONS OF THESE SITES, 

A TH I RD AREA Mt:..Y H.A VI BEEN /~ VJOR!( AREA IN SUPPORT OF THE SECDND~'RY GRrn·fTH 

IS r,:o EVIDENCE TH~ T PNY CONT,~INERS r-~RE BURI ED THERE' T~'.:REFORL [··:O P,CTI ON Is 

THE FOURTH SI!'.:. ,~T ARE.~ 9 CN Tl~E r,npp M8.JTIO~'.ED iS PPISE!'fTL'( BEI~'.G F2·/Il:}!ED 

BY BASE STAFF AND FURTHER INF0RN~TI0N IS BEING PURSUE], v/E H.AVE INTERVIEHED 

THE CONT ACT PERSON PROVIDED BY AIID IT APPEARS THERE ARE A r•ll\XIMUM OF 40-50 

EJviPTY DRL!ViS RELATED TO THE SECOND GROtffi-l co~rrmL PR.OGRAFu'E IN EITHER 1952 OR 

195qJ \·!HHI PN-'IATE AND 2-4-5-T \-/ERE USED, A IJECISIOrl ON I~M:STIGt:TilJ:11 OF T:·!IS 

SITE HILL NOT BE Ml\DE BEFORE THE CURRENT INVcSTIGATION ON Hf SHIRLEY R0.L\D 

CG:·lTf.\ii~ER DIS[]CSAL SITE IS CCi'f:P!£TED. 

Aoo90119-a-'ddoo10 
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REQUESTED AlJTHORI1Y TO CIRCUlA1E A PETITION FOR SIGNATURE BY 

MILITARY PERSONNEL AT CANADIAN FORCES BASE GAGETOWN, THIS REQUEST HAS BEEN 

DENIEDJ AS CANADIAN FORCES REGUlATION,S ro NOT PER1IT MILITARY PE~ONNEL TO 

SIGN PETITIOMS PflATING TO THE CANADIAN FORCES OR TO OBTAIN OR SOLICIT SIGNA.TURES 

FOR PETITIONS RElATING TO THE CANJ~DIAN FORCES, CIRCUlATION OF A PETITION \~OULD 

ALSO CONTRAVENE D4f\~IAN FORCES REGUlATIONS CONCERNING SOLICITING ON DEFENCE 

EST,l'\BLISHMENTSJ \·JHICH INCLUDES 71-lE rt~RIED QUARTERS AREA, 

_lli_COrlCI USIOM: IT IS IMPORTANT TO ~:DTE THi~T HERBICiDE CONTAINERS FROM THE 

SECONDARY GRG,'[TH CONTROL PRCGR,Wi'-JE H,L\VE BFFN DiSPOSEO OF IM ACCORDN-!CE \·liTH 

APPROPRU\TE GUiDELmES c:= THE D.W I IN THE ONE INSTNJCE ~·~HERE ~·IE \1/E~E Gi vEN R.EASm,l 

OF CHEMICAL BU~IED MlY1,·:1~ERE ELSE ON THE Bi1SE. 

A0090119-9-000071 
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PR8.IMINARY INVBTIGl'\TION RESULTS 

SIX 

8 LIQUID SAMPLES 

WATER 
1 PP3 PiCLOR,1\M1 15PPB 2...l.f-D 

SOD I l1'·1 SIU CA TE SOUJT I ON 

• ·1n11111 ; 
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FULL SITE EXCAVATION 

L!G:U!D (51 TCIU:Gl 101) 

.IrIn111 • 
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PIJJJ!EJJ CHUiICAL ~J.lALYSIS 

SOIL 

2-4-D, 2-4-5-T., P!CLORl~1"'1J DIOXIN, DDT 

ur:urn 

• I 1111111 ~ 
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BRIEFING Oi'l T'dE 

C!!B GAGETOWU IlR.USl:1. llEGROt-ITa CONTilOL l?I!CGRA:.'!ME 

TO 

MmIBERS OF TIIB 

24 Jl\.i:J!JA!l7 1935 

'I illlll ~ 

n:o. 1 
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IN Attendance 24 Jan 85 
( 

BGen Kells 
Col R, Hurley 
Maj M. Rushton 
Mr. R. Walter 

·-· a•,• Mr. D. Embry 
Mr. G. Lindsay 
Mr. w. Ernst 

Hon Mr. w. Harmer 
;_.--. Hon Mr. J. Membriquette 

Hon Mr. c. Gallager 
Mrs. Claire Morris 
Dr. Walters 
Mr. Brian Barnes 
Mr. Dave Besner 

' I 
(•' 

B Comm 
C Adm 
so 2 Tech 
NDHQ A/DCE 
Forestry 
Environment 
Environment 

3 

Canada 
Canada 

CFB Gagetown 
CFB Gagetown 
CFB Gagetown 

Minister of Environment 
Minister of Labour and Manpower 
Minister of Health 
DMin Health 
Health 
DMin Environment 
Dir Environmental Research 
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GOOD MORNING LADIES AND GENTLE:-!EN, THE AIM OF MY BRIEFING IS TO MAKE 

YOU AWARE OF THE BRUSH CONTROL REQUIREMENTS FOR BASE GAGETOWN AND TO GIVE 

YOU A BRIEF HISTORY OF THAT PROGRAM. 

CFB GAGETOWN MAKES UP OVER 420 SQUARE MILES OF MOSTLY FORESTED AREA. 

OF THIS 47,000 ACRES HAVE BEEN CLEARED FOR TRAINING PURPOSES. 

40,000 ACRES WERE CLEARED IN THE 1953-56 TIHE FR.A}[E AND 6,000 ACRES 

WERE CLEARED BETWEEN 1963 AND 1967. ADDITIONALLY, 1000 ACRES WERE CLEARED 

ALONG THE ROAD ALLO\.JANCES HITHIN THE Bl\SE AREA. 

THE MILITARY REQUIRD!.ENT IS FOR GOOD SIGHT AND GOING CONDITIONS \HTH 

BRUSH AND OTHER OBSTACLES NOT EXCEEDING 3 FEET. LOW VEGETATION SUCH AS 

GRASSES, FERNS, MOSSES, AND WILD FLO'w'ERS ARE RETAINED TO REDUCE EROSION. 

MOST AREAS ORIGINALLY WERE CLEARED AND GRUBBED !·!.ECHANICALLY. 

REGROHTH OF BRUSH WITHIN THE rn..\I'.HNG AREAS IS A :-L\JOR co;;cs1u1 SINCE IT 

REDUCES AND, IF LEFT miCHEC,ZED, '.-iILL ACTUALLY ELIHI'.iATE '.·E.i .. ITARY TIL\INING 

CAPABILITY. 

FROM 1956 TO 196l1, n::rn \ll;:G AIRCRAFT APPLIED m::TUI'.2S OI•' 2, 4-D AND 

2, 4, 5-T IN AN EFFORT TO MAINTAIN '.i'HE CLEAR.ED ArrEAS BRUS,1 foR.i'::E. 

SPECIES. 

THESE PROBLEMS FORCED THE DEP,\RTM.El,T TO i3EGIN RESEARCH ON OTHER 

GROWTH CONTROL OPTIONS. ADDITIONALLY, AN APPLICATION ACCIDEtiT OCCURRED IN 

1964. I SHALL DISCUSS THIS IN GREATER DETAIL LATER. 

DRASTIC STEPS WERE THEN TAKEN TO ACHIEVE IHPROVED KILL OF TARGET 

... I 2 

A0090119-15-000077 
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THE NUMBER OF NECESSARY APPLICATIONS. ADDITIONALLY WE ATTEMPTED AND TO FIND 

OTHER EFFICIENT BRUSH CONTROL METHODS AS AN OPTION TO CHEMICAL TREATMENT. 

IN 1965 WE TURNED TO TORDON 101, A MIXTURE OF 2, 4-D AND PICLOR.Af! 

MANUFACTURED BY DOI-I CHEMICAL COM:PANY. 

A DRIFT CONTROL AGENT WAS USED AND THE MIXTURE WAS APPLIED BY 

HELICOPTER. 

SEVERAL RATES WERE EXPERIMENTED WITH AND IN THE SUBSEQUENT YEARS ONE 

RATE ( l. 6 GAL/ AC) WAS FOUND TO BE SATISFACTORY FOR CONTROLLING MOST PROBLEM 

SPEICIES. TORDON 101 WAS USED FROM 1965 TO 1974. 

IN 197 5 WE CHANGED TO TORDON PELLETS. WE FOUND THIS PRODUCT -

REDUCED DRIFT POTENTIAL, WAS EASIER TO HANDLE AND STORE, AND ALLOWED FOR 

MORE EVEN APPLICATION, THEREBY GIVING llETTEit CONT~OL RESULTS. 

IN 1983 DEFENCE HEADQUA1.1.TERS BECAME CONCERNED OVE~t TEE ?or::::,;na FOR 

r:.~:vrnm,:-ili.-.1TAL DAl·1AGE DUE TO THE HIGRATION Al:D P::mSISTANCE OF PIC'!'OP, .. .'.J·l, rm: 

MAIN rnGREDIENT IN TORDON PELLETS. 

SEVERAL OTHER DEFENCE ESTABLISHHENTS SHOWED THAT SOHE MIGaATION OF 

\·/1-IICH DO~S 1-:0T HAVE T:1: S,U!Z ASSOCL\TED P!W~LEl-!3. 

' . ·,·,··.·· 
...... : .. __ .,,,. -- .. v., 

THE FOLLOWING SLIDES WILL HELP TO POINT OUT THE SIZE, COST Alill OTHER 

IMPORTAHT FACTORS IN OUR REGROWTH CONTROL PROGRAM. 

THIS SLIDE POINTS OUT THE SWITCH FROH 2, 4-D/ 2, '• 5-T MIXTURES TO 

TORDON 101 (SEE ANNEX A). PREVIOUSLY EVERY PROJECT WAS ACCOMPLISHED WITH 

FIXED AIRCRAFT. SUBSEQUENT TO 196Li HELICOPTERS WERE USED. THE VA..~IOUS 

R:lTES SHOW TH~ DIFFICULTY \-lE i!.AD rn comtoU,IUG iilUlSli. 

. .. I 3 
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FROM 1965 TO 1974 TORDON 101 WAS USED ALMOST EXCLUSIVELY. 

FROM 197 5 TO 1983 TORDON lOK PELLETS WERE USED. HERBEC 20P PELLETS 

WERE USED FOR SOIL STERILIZAION ON FIRE BREAKS. THESE ARE LOCATED AROUND 

THE LIVE FIRE IHPACT AREAS, AND IN OTHER HIGH FIRE HAZARD REGIONS. 

IN 1984 A SWITCH WAS .MADE TO A DYCLEER/SILVA.PROP MIXTURE. THIS WAS 

AT THE DISCRETION OF THE CONTRACTOR. CHOICES OF EFFECTIVE CHEMICALS ARE 

GENERALLY SPECIFIED TO ENCOURAGE COM.PETITION AND FAIR BUSINESS PRACTICES. 

THE TOTAL COST OF OUR SPRAY PP,OGRAH IS SOHE 5-1/ 2 MILLION DOLLARS TO 

DATE AND COVERS ALHOST 200,000 ACRES. 

IN 1964 THE AND CANADIAJ-l DEPT OF FISHERIES AND FORESTRY WERE 

APPROACHED BY DND TO INVESTIGATE ALTERNATE CHEMICALS, AND TO SUGGEST METHODS 

TO I~PROVE CONTROL OF BRUSH SPECIES. 

DUE TO THE LAC:{ OF FUNDING TESTS DID 1-:0T i3EGH1 UNTIL 1966. 

H, 1966 AND 1967, 43!~ ACRES \·iEltZ USED TO Tl:ST VAJ.IOUS Ci·IE;.JIC,\LS. THE 

SITES AIU: SHOl-lN AT POINTS 1 AND 2. ( SEZ A;,;:;E:•: 13) THESE SITES WERE CHOSE~! 

BECAUSE OF THEIR RELATIVE ISOLATION AND UDIGD;OUS SP:::ICIES OF BRUS!{ PRESDIT 

' ' ... , ,, 

,fa a•-' •--• _.. •••-•••_.• ••••--~•• .• ·-'••-••-· 

APPRWI!-U1.T2L; 100 ACJ.:::S • 

. 'I. LIST OF THE COHPOUNDS TESTED IN 1966 IS SHOWN ON THIS SLIDE ( SEE 

ANNEX C). 

A LIST OF COMPOUNDS TESTED IN 196 7 IS SHOW~; 1-lERE ( SEE ANNEX D). 

AGENT ORANGE HAS COME TO THE ATTtt;TION OF THE. PUBLIC AS THE l·L<\.JOR 

SOURCZ OF CONCERN IN OUR SPRAY PROGRAM 

... I 4 
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IN FACT, IT REPRESENTS ONLY A MINISCULE PORTION OF OUR PROGRAM IN A 

SOLELY EXPERIMENTAL ROLE DURING 1966 AND 1967. 

IN THE TWO TEST YEARS COMBINED, OITT.Y 103 GALS OF THE MATERIAL, (2-1/2 

DRUMS) WAS APPLIED TO 24 ACRES WITHIN THE TEST AREAS 

SINCE THE 196 7 TESTS AN ONGOING PROGRAM OF EXPERIMENTATION TO LOCATE 

MORE EFFECTIVE - LESS HAZARDOUS HERB ID ICES HAS TAKEN PLACE. SOHE OF THE 

HERBICIDES TESTED ARE - DICAMBA, TEBUTHIURON AND KRENITE. THE 1985 PROGRAH 

WILL TEST GARLON. 

ALL OF THE PRODUCTS USED BOTH EXPERIHENTALLY AND AS PART OF THE BRUSH 

CONTROL PROGRAM ARE APPROVED FOR SUCH USE BY AGRICULTURE CA.i.~ADA. 

I WILL TAKE A MOMENT TO DISCUSS THE PROCEDURES FOR E?~SURING TlL.\T ALL 

ENVrno:·1liENT.\L co:·JCERNS AIU:: DEALT WITH. AFTER THE PROJECT DRA\·1INGS Al•1D 

SPECIFICATIONS ARE PREPARED THEY ARE SEl·i'::' TO THE FEDERAL rnn.:RD'2P,\llTMENT.\L 

COt-f!HTTEE ON PESTIC!DES, ATLANTIC REG!0,·1 i'ESTICID2 t.J)',iIS:J::'.': CG,·i.:!ITTJ::::I::, THE 

FEDERAL AND r,rn,\LLY T'.!E PrlOVINCIAL DEPA.1.T:-rn·lTS 0~ ENVIIlO~:i-lE:-:T. ALL Of THESE 

AGENCIES COM}!ENT ml /l_!IJD APPROVE THE PilOJ!::CT. A HE~IBE~ OF HOST OF THZSE 

HAVE DEEN DISCUSSED. NOW I WOULD LIKE TO DISCUSS H.ECI:Lu-JICAL ~-iEANS HE HAVE 

TRIED AS Ali ALTERNATE TO CHEMICAL cm;Tr..OL. 

THIS METHOD INCLUDES HA.i.'lDCUTTING iHTH CH,\INSAHS AND L'{ES, ROLLING AND 

CHOPPU:G WITH TRACTOR TOWED EQUIPMENT AJ.'W' BULLDOZING. 

SOME DIFFICULTIES WE ENCOUNTERED IJITH HECH.ANICAL CONT:lOL ARE THAT: 

... Is 

A0090119-18-000080 
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A. IT REQUIRES THAT TRAINING AREAS BE REMOVED FFROH SERVICE FOR 

CONSIDERABLE PERIODS OF TIME; 

B. IT TENDS TO LEAVE STUBBLE AND OBSTRUCTIONS IMPASSABLE TO WHEELED 

AND FOOT TRAFFIC AND THEREFORE MAKING THE AREA UNSUITABLE FOR 

TRAINING; 

C. IT CANNOT BE USED IN LIVE FIRE IHP ACT AREAS DUE TO THE PRESENCE 

OF UNEXPLODED ORDANANCE; 

D. IT GIVES SHORT TERM EFFECTS - ON1.Y 1 TO 3 YEARS; 

E. IT MAY REDUCE VEGETATIVE GROUND COVER AND INCREASES EROSION 

PROBLEMS; AND 

F. IT HAS A.."-1 ENORMOUS COST COMPARED WITH CHEMICAL CONTROL. HE HAVE 

FOUND THAT IT R.Ai\lGES FROH 3 TO 5 TIMES THE COST Of CHE:-IICAL 

CONTROL PER UNIT AREA. 

IN 1963 AND 196Li THE DEPA..RTi·!E,~T SPE~;T $1.1 l-lILLIOi"i A:;D 370,0GO 

l·LU:HOliRS ON HAND CLEARING. 

FROM 1966 TO 1969 13,000 ACRES WERE CONTROLLED HZCHANICALLY. 

SINCE 1969 m:rrnICIDES HAVE BEJ:N USED TO AD:C:GL'AT:ZLY ca:;rr.cr... '?,~r..;s:r 

REGROWTH. 

PRESENTLY I A UNIVERSITY OF NE~~ BRm;s~ncK STUDY I~-VESTIGATING NON 

CHEMICAL CONTROL OPTIONS IS UNDERWAY WITH FINAL RESULTS EXPECTED IN APRIL. 

PRELIMINARY RESULTS SHOW A REQUIREMENT FOR HERBICIDES STILL EXISTS AS THE 

PRIMARY CONTROL METHOD. SEVERAL SMALL AREAS WILL BE CONTROLLED MECHANICALLY 

v; 1985. \-/;~ c01;n:rnE TO SEAP..C:I OUT NEW MZTHODS fOR SOLVU:G Tl!IS DHfICULT 

PRDBLEi·!. 

. .. I 6 
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IN 1964 A SPRAY APPLICATION ACCIDENT OCCURED. 2, 4-D PLUS 2, 4, 5-T 

WAS BEING APPLIED BY FIXED WING AIRCRAFT. A TEMPERATURE INVERSION AND 

INCREASING SOIL TEMPERATURES SUSPENDED THE SPRAY ABOVE THE TARGET SPECIES. 

SEVERAL HOURS LATER THE INCREASED WH:DS CARRIED THE SPR.1\Y TO THE UPPER 

GAGETOWN AND SHEFFIELD AREA SHOWN ON THE MAP AS AREA 3. ( SEE A,\/NEX l3). 

THE CROWN PAID APPROXIMATELY $250,000 TO SEVERAL MARKET GARDENS IN 

THE AREA AS REPARATION FOR THE DAHAGE. TO THEIR CROPS. 

AS I DISCUSSED PREVIOUSLY, AND TO REDUCE THIS OVERS PRAY HAZARD, DND 

CHA.t\/GED ITS SPRAY PROGRAN THE FOLLO\..'ING YEAR, APPLYING TORDON 101 WITH A 

DRIFT CONTROL AGENT BY HELICOPTER. 

T!US ALLOWED FOR MORE EXACT TARGC:TING AND A BROADER RANGE OF SPECIES 

WERE CONTROLLED. 1;0 D.'JL-\GE CLAD!S FI:.O:•I HERBICIDE ,',PPLICATICl~ !·L',VE iE:E;; :-LADE 

AG,H~ST CFI3 GAGSTOV?/ SINCE TE/,T TU:2. 

ACCORDA~CE WITH FEDElAL AND PROVINCIAL GUIDELINES. 

1-/E ENSURS TEAT THE FEDER..<\L INTERDEPARTH~NTAL CWl·!ITTSE O~l PESTICIDES 

• ~•-'I.,_.•-'._, 0 I .;. -~. • - . _..:., . ·- ...•.. - . '.!. 

APPROVED AND LICENCf::D BY THE PROVINCE. 

ALL OF THESE H:'.'.RlHCIDES ARE 1.JIDELY USED ACROSS TEE COUNTi~Y A?rn lul.OU:•;D 

THE l/ORLD TO ASSIST IN THE CONTROL OF BRUSH SPECIES. 

A.ND NOH HAJOR l-lIKE RUSHTON I-JILL BRIEF YOU ON THE HERBICIDE CONTAINER 

DISPOSAL AREAS. HAJOR. 

A0090119-20-000082 
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OVERVIEW OF HERBICIDE SPRAY PROGRAMME 

YEAR $ AREA CHEMICAL TYPE(S) 

1956 15,692 3,687 Ac 2, 4-D and 2, 4, 5-T 

1957 51,224 3,879 Ac 2, 4-D and 2, 4, 5-T 

1958 47,730 8,018 Ac AMMATE + 2, 4, 5-T 
(spot) 

1959 

1960 67,697 9,079 Ac 2, 4' 5-T 

1961 32,365 5,189 Ac. 2' 4, 5-T 

1962 

1963 70,934 9,653 Ac 2, 4-D -:- 2' l1 ' 5-T 

1964 56,672 9,225 Ac. ? 4-D + ? l· 5-T - ' - , T ) 

1965 98,371 l:., 703 Ac TOilDON 101 

1966 207,220 3,431 Ac TORDON 101 

.. ... - ...... ~ _ _;,.,_; ,·., ; .. ";--' r ..J .:..·-.: ;.• ... : ·•-···~-i 

:?.,000 Ac ? lf-D -, 

1968 168,497 5,675 Ac TORDON 101 

1969 100,188 3,710 Ac TOR.DON 101 

1970 222,351 9,550 Ac TORDON 101 

1971 276,719 9,625 Ac TORDON 101 

1972 355,389 10,213 Ac TORDON 101 

l,JJ5 Ac TOlE)G}l 1 c:, 

A-1 

• ·1,1■111 ' 

1956 

ANNEX A 
TO 
DATED: 

- 1984 

VOLUME 

48 OZ/Ac 

48 OZ/Ac 

32 OZ/Ac 

32 OZ/Ac 

48 OZ/Ac 

80 OZ/Ac 

80 OZ/Ac 

l GAL/Ac 

1.6 GAL/Ac 

::} . .'·--~/ .:':.(: 

l G.',L/.',c 

1.6 GAL/Ac. 

1.6 GAL/Ac 

1.6 GAL/Ac 

1.6 GAL/Ac 

1.6 GAL/Ac 

.30 U~S/.1.~ 

E:~PEC TE.D 
(I OF 

BARRELS 

24 

25 

35 

40 

34 

105 

100 

301 

536 

•~i ~ 5 

l:-5 

363 

233 

612 

654 

829 

... /A-2 
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OVERVIEW OF HERBICIDE SPRAY PROGRA!-U{E 

YEAR $ AREA CHEMICAL TYPE(S) 

1973 257,500 8,664 Ac TORDON 101 

1974 249,682 4,144 Ac TORDON 101 

3,149 Ac TORDON 101 

1975 249,682 8, e~5 Ac TORDON lOK 

1976 250.,000(E) 6,041 Ac TORDON lOK 

1977 257,614 5,963 Ac TORDON lOK 

apprc::, 300 Ac SPIKE SP 

1978 349,729 6,055 Ac TOR.DON 101( 

;"jO Ac SPil(E 5? 

1979 201,299 2,982 Ac TORDO:; lOK 

102 Ac SPIKE 5? 

19:)Q 3.'i<J, 7 29 !~ , 7 0 5 i\C TO?.DC:I 1 r,·, 
- ...I,.'\ 

1921 l0:'.;,::,1:0 1 "', - •·j.., Tc-:;.I:;J:: , : • ·.· 
- , _,· :; ,' a.•l- .!.-.) ... 

102 It"J. !~31~=: 20P 

1982 J!13, 572 1,531 t!.'.1 TO!'WO:; 10;( 

l. 983 392,231 1,1.;55 H:1 TOP.DON 1 0,: 

178 Ha HERBEC 20P 

1984 377,699 2,825 Ha DYCLEER LB + 

SILVAPROP 

TOT,\LS 

$ 5, l, l /3 ,!, 2 9 1-'3 1 , 0 3 'j /,C 

A-2 

'lrlllil ' 

ANNEX A 
TO 
DATED: 

1956 - 1984 

VOLUME 

1.6 GAL/Ac 

1.6 GAL/Ac 

30 LBS/Ac 

30 LBS/Ac 

30 LBS/Ac 

30 LBS/Ac 

150 LBS/Ac 

30 LBS/Ac 

150 Li,S/Ac 

30 LiiS/Ac 

150 LilS/Ac 

'.)!J L~S/.:\.c 

-.... :('.:.-/:·:(: .:,.J 

!rS KG/Ha 

·y, !CG/Ha 

3L; KG/Ha 

22 KG/Ha 

6.25 L/Ha 

8.75 L/Ha 

EXPE c TED 
II OF 

BARRELS 

555 

266 

707 

550 

6) 5 0!1 
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1966 COMPOUNDS TESTED BY 

ANNEX C 
TO 
DATED: JAN 85 

s.15(1) 

1966 COHPOmms TESTED BY DEPT OF FISHERIES AND FORESTRY ,·: 

2, i~, 5-T 

To:rnoN 101 

(:°' - VAP..IOUS ILA.TES AfID HIXTURES OF C01-P.?OUNDS USED) 

t:-J. 

A0090119-23-000085 
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1967 COMPOUNDS TESTED 

ANNEX D 
TO 
DATED: JAN 85 

s.15(1) 

196 7 COMPOUNDS TESTED BY DEPT 0"? FlS!-iEP..IES M:D FORESTRY ,·, 

DICAHU;E 

2, 4, 5-! 

TCA 

BENZOIC /\CID 

PICLORAH 

( * - VARIOUS RATES AND MIXTURES O,.;' COMPOUNDS USED) 

A0090119-24-000086 
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BRlEFING TO PROVINCIAL MINISTERS ON CFB GAGETOWN CHEMICAL DUMPSITES _ 24 JAN 85 

LADIES AND GENTLEMEN - GOOD MORNING 

IT IS MY PURPOSE HERE TO SUMMARIZE WHAT YOU HAVE HEARD 

THIS MORNING. I AM SURE THAT LIKE ME YOU HAVE BEEN OVERWHELMED 

IN A HAZE OF TECHNICAL JARGON. I WOULD HASTEN TO ASSURE YOU 

THAT AS A SIMPLE SOLDIER I FELT THE SAME WHEN I FIRST EXPERI­

ENCED THE BRIEFINGS TO WHICH YOU HAVE JUST BEEN SUBJECTED, 

HOWEVER, LET ME REASSURE YOU THAT, IN MY OPINION, THEY ARE NECES­

SARY IN ORDER TO UNDERSTAND WHAT WE IN GAGETOWN HAVE BEEN UP 

TO FOR THE LAST 28 YEARS. I MAKE NO APOLOGY FOR WHAT YOU HAVE 

BEEN SUBJECTED TO. IF YOU WISH TO EXPLAIN IT TO YOUR CONSTITUENTS 

THEN YOU MUST UNDERSTAND IT FROM FIRST PRINCIPLES. 

IN SIMPLE LAYMEN'S TERMS WE HAVE USED A VARIETY OF HERBICIDES 

IN ORDER TO MAINTAIN SUFFICIENT CLEARED AREAS IN WHICH TO CARRY OUT 

OUR MILITARY TRAINING. TO THE EXTENT POSSIBLE WE HAVE SUPPLEMENTED 

THESE CHEMICAL ENDEAVOURS WITH A VARIETY OF MECHANICAL CLEARANCE 

DEVICES. IN THE EARLY DAYS WE, LIKE THE REST OF THE WORLD, HAD 

LITTLE KNOWLEDGE OF THE CHEMICALS WE WERE USING AND OF THEIR EFFECTS 

ON PEOPLE OR ON OUR ENVIRONMENT. BECAUSE OF OUR RELATIVE IGNORANCE 

WE HAVE, FROM_DAY_ONE SOUGHT AND FOLLOWED THE ADVICE OF EXPERTS IN 

THE FIELD. THEREFORE, WE HAVE NEVER FAILED TO ADHERE TO ANY 

GOVERNMENT/ENVIRONMENTAL DIRECTION IN THIS REGARD. WE HAVE USED 

ONLY REGISTERED, AUTHORIZED CHEMICALS IN THE MANNER RECOMMENDED BY 

THE APPROPRIATE FEDERAL OR PROVINCIAL AGENCY. THESE INCLUDE, AS 

YOU HAVE HEARD: UNB, NBDOE, ENVIRONMENT CANADA, THE CANADIAN 

FO~ESTRY SERVICE AND THE FEDERAL AND PROVINCIAL DEPARTMENTS OF 

AGRICULTURE. AS A RESULT WE HAVE NOT USED 2-4-5-T SINCE 1964 . 

. . . I 2 

A0090119-25-000087 
'lilltlr • 



,,, ........ . 
F~ELEASED UNDER AIA. INFOf~MATION UNCLASSIFIED 

DIVU~GUE EN VERTU DE LA LAI RENSEIGNEMENTS NON 
CL.ASSIFIE.S 

,. 

- 2 -

THIS, AS YOU NOW KNOW, IS THE MAIN SOURCE OF DIOXIN, ESPECIALLY OF 

TOXIC DIOXIN. RATHER WE NOW USE 2-4-D WHICH CONTAINS ONLY TRACE 

AMOUNTS OF DIOXIN. ALSO WE HAVE DISPOSED OF THE CONTAINERS IN A 

TOTALLY RESPONSIBLE MANNER AND ALWAYS IN ACCORDANCE WITH EXISTING 

FEDERAL AND PROVINCIAL REGULATIONS. 

FOR THESE REASONS, THEREFORE, I GET VERY UPSET WITH MEDIA 

REPORTS THAT CFB GAGETOWN IS HARBOURING SEVERAL (OR MANY) CHEMICAL 

OR TOXIC WASTE DUMPS. I CAN STATE CATEGORICALLY THAT WE HAVE 

NEITHER CHEMICAL NOR TOXIC WASTE DUMPS ON BASE. RATHER, WHAT WE 

HAVE ARE LAND-FILL SITES WHICH CONTAIN EMPTY BARRELS, BOTH METAL 

AND PLASTIC, WHICH ONCE CONTAINED RELATIVELY HARMLESS CHEMICAL 

HERBICIDES. THEY POSE NO THREAT TO ANIMAL NOR HUMAN LIFE, NOR TO 

PLANT LIFE, EVEN IN THE IMMEDIATE VICINITY OF THE SITES (WHICH 

!/AVE BEEN DELIBERATELY SELECTED AS FAR AS POSSIBLE FROM HUMAN 

H ,\ B I TAT I ON ) . 

NEXT, I WOULD LIKE TO DEAL WITH THE AGENT ORANGE MYTH. AS 

Y OU HAVE H EA R D , I N 1 9 6 4 , CANADA RE QUE S T E D TO CARRY OUT S.15(1) 

TESTS IN GAGETOWN TO ASSESS THE VALUE OF AGENT ORANGE IN CONTROLLING 

SECONDARY GROWTH IN OUR TRAINING AREA. FINANCIAL CONSTRAINTS 

POSTPONED THESE TESTS FOR TWO YEARS BUT EVENTUALLY WE DID CARRY OUT 

THESE TESTS UNDER VERY CONTROLLED CONDITIONS IN A VERY ISOLATED AND 

SMALL ,,REA (ONLY ACRES). I WOULD REMIND YOU THAT ONLY 

2~ BARR~LS (APPROX 120 GALLONS) WERE USED. AT NO TIME WERE MILITARY 

NOR CIVILIAN PERSONNEL PLACED AT RISK DURING THIS TRIAL. CERTAINLY 

NO CIVIL AN COMMUNITY WAS EVER EFFECTED. 

. .. /3 
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I WOULD REMIND YOU THAT OUR SECONDARY GROWTH CONTROL SPRAYING 

PROGRAMME HAS NOW BEEN IN USE FOR 28 YEARS. WE HAVE NO INDICATION 

FROM OUR MEDICAL RECORDS THAT MILITARY PERSONNEL HAVE EXPERIENCED 

ANY ILL RESULTS FROM THIS ENDEAVOUR. WHEN YOU CONSIDER THAT, DURING 

THIS PERIOD MORE THAN 150,000 TROOPS HAVE TRAINED IN GAGETOWN, THE 

RECORD CAN SPEAK FOR ITSELF. IT IS MY CONSIDERED OPINION, THEREFORE, 

THAT OUR SECONDARY GROWTH CONTROL SPRAYING PROGRAMME POSES NO 

THREAT TO THE ANIMAL AND HUMAN POPULATION OF CFB GAGETOWN, NOR TO 

ITS NEIGHBOURING COMMUNITIES, I WOULD ALSO REMIND YOU THAT I 

RESIDE, WITH MY FAMILY, IN OROMOCTO AND WOULD NEVER WISH TO EXPOSE 

MY FAMILY TO ANY POSSIBILITY OF SUCH DANGER. 

ORGANIZATION HAVE ATTEMPTED WITH SOME 

DEGREE OF SUCCESS, TO SPREAD ALARM AND DESPONDENCY WITHIN THE 

COMMUNITIES SURROUNDING CFB GAGETOWN. BY USE OF UNFOUNDED ANO 

POSSIBLY LIBELOUS STATEMENTS THEY HAVE SUCCEEDED IN FRIGHTENING 

THE UNINFORMED, DESTROYING PROPERTY VALUES AND DEMANDING PROVINCIAL 

STUDIES TO SUPPORT THEIR DUBIOUS CLAIM FOR COMPENSATION, 

AS A TAXPAYER, I WOULD STRONGLY OBJECT TO ANY EXPENSIVE 
,, 

ENVIRONMENTAL OR HEALTH STUDY BEING CARRIED OUT ON THIS ISSUED, 
• 

UNTIL AND UNLESS WE HAVE SOME EVIDENCE THAT A PROBLEM EXISTS. AS 

YOU HAVE HEARD, WE ARE AWAITING THE RESULTS OF TESTS ON ONE OF THE 

LAND-FILL SITES CONTAINING EMPTY HERBICIDE CONTAINERS. IF, AS I 

STRONGLY SUSPECT, THESE TESTS CONFIRM MY BELIEF THAT WE HAVE NOTHING 

TO FEAR, I WOULD ASK THAT YOU BROADCAST THESE RESULTS IN THE 

LOUDEST POSSIBLE MANNER, REASSURE YOUR CONSTITUENTS THAT 

INNUENDOS ARE JUST THAT., PUT THIS FEAR TO REST! I AM AS CONCERNED 

s.20( 1) 

... I 4 
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AS YOU IN ENSURING THE SAFETY OF PERSONNEL UNDER MY COMMAND. IN FACT I 

HAVE SWORN AN OATH TO HER MAJESTY THAT I WILL BE RESPONSIBLE FOR THE 

WELFARE OF MY SUBORDINATES. 

LET US BE UNDER NO ILLUSION CONCERNING AND s.19(1) 

• HIS MOTIVES. HE CLEARLY INTENDS TO MAKE LIFE AS MISERABLE AS 

POSSIBLE FOR ALL OF US IN AN ATTEMPT 

FROM NB POWER AND NO DOUBT FROM DND. 

s.19(1) 

HE WILL USE ANYs.20(1) 

MEANS, INCLUDING OUTRIGHT FALSEHOOD, FEAR-MONGERING AND HEADLINE 

GRABBING, TO PLAY ON THE FEARS OF CITIZENS TO SUPPORT HIS DUBIOUS 

CAUSE. 

DON'T UNDERESTIMATE THIS ESTEEMED GENTLEMAN, HOWVER, HE IS 

BOTH CLEVER AND SMOOTH 

~S I HAVE ALREADY STATED, I AM PERSONALLY CONVINCED THAT 

NOTHING ON, UNDER OR BELOW THE SURFACE OF BASE GAGETOWN POSES ANY 

THREAT TO ITS CURRENT POPULATION, NOR TO THE CITIZENS OF SURROUNDING 

COMMUNITIES. I FU&LLY EXPECT THAT MY CONVICTIONS WILL BE SUPPORTED 

WHEN WE RECEIVE THE SOIL AND LIQUID TEST SAMPLE RESULTS NEXT 

WEEK AND THE GROUND WATER TEST RESULTS IN MID-FEBRUARY. IF THIS 

SUPPORT IS FORTHCOMING I INTEND TO MA~E THE STATEMENT CLEARLY AND 

PUBLICLY. IN THE UNLIKELY EVENT THAT THE TEST RESULTS INDICATE 

THAT AN ENVIRONMENTAL HAZARD DOES EXIST WE WILL TAKE ANY AND ALL 

NECESSARY STEPS TO CORRECT IT ON THE ADVICE OF AND ASSISTANCE FROM 

ENVIRONMENT CANADA, IN EITHER EVENT YOU WILL BE KEPT FULLY INFORMED 

OF DEVELOPMENTS. 

IN THE MEANTIME THERE IS NOTHING TO INDICATE THAT THERE ARE 

ANY GROUNDS FOR ANY COSTLY HEALTH OR ENVIRONMENTAL STUDIES IN 

SURROUNDING COMMUNITIES. 

A0090119-28-000090 
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,/95-3 (TECH SVCS) 

MINUTES OF A MEETING 

BETWEEN ENVIRONMENT CANADA AND DND 

ON A CHEMICAL WASTE DISPOSAL SITE 

HELD AT GR 039 79 3 IN THE CFB GAGETOWN TRAINING AREA AT 0830 HOURS 

AND AT BUILDING H-14 CONFERENCE ROOM AT 0930 HOURS, 18 SEPTEMBER 1984 

MEMBERS, DELEGAT~S or 
REPRESENTATIVES 

Chairman 

Members 

SITE VISIT 

Maj IIM Rushton 

Mr Rick Walter 
Mr Gi;,or·ge Lindsay 

Mr Ian .C .. Travers 

Capt JS Fisher 
Capt DM Scandrett 
Mr cc Clowater 
Hr HP Cusack 

CFIJ Gagetown 
Oromocto, NB 

,,-... 
1/>J' September, 1984 

S02 Tech 

NDHQ/DCE 
Environment Canada, District 
Director, Fredericton 

Environment Canada, Head of 
Hazardous Wastes Section, 
Halifax 

Prod O CE Coy 
BPIO 
FGSO 
Tn Coy 

1. Maj Rushton accompanied Mr Walter, Mr Lindsay and Mr Travers 
to a site at GR FA 039793 in the CFB Gagetown training area to visit 
the site of an apparently abandoned chemical disposal site which had 
been reported to Base authorities on 12 September 1984. 

2. The site consisted of a mound of earth from which was protruding 
5-6 empty metal drums, one of which was red with white markings indicat­
ing it had contained TORDON 101 brush killer solution. At the site the 
party was met by Mr HP Cusack, an equipment operator in Transportation 
Company, who claimed that in either 1964 or 1965 he had operated a 
bulldozer at the site ·to bury drums similar to the TORDON 101 drum that 
was visible on the mound of earth. Ile stated that three Army Service 
Corps stake truck loads of these drums were placed in the bottom of 
the gravel pit at that location. He said that some and possibly all 
of the drums were full·because they appeared full when they were handled 
by those unloading them and that when covering them, several burst 
and spilled their contents into the ground. (Note: Standard 3 ton 
stake bed is 13' 10" x ·: 7' 6". . 2.5 gal drum is 20" in diameter. There­
fore there could have beeg.~p to 32 drums per truckload ie 96 drums. 

3. At the site also were empty drums which were purple with a white 
or yellow stripe around the middle. The white stripe had weathered to 
the point that it was a rust colour. Apparently this drum was the one 
that organization claimed was an Agent ORAN.GE drum. 

4. Mr Cusack stated that the total depth of the site would be no 
more than approximately 10 feet since the barrels were placed along 
the edge of the existing gravel pit then covered with earth and gravel 
from the open face, He also stated that in the nine years following 
this burial, in which he worked at the landfill site nearby, he always 
took his fill for the landfill site from areas well away from the site. 
He stated, however, that operators since he has been there have taken 
fill from near the site and that in one case approximately three years 
ago an operator did hit a drum and puncture it, causing the contents to 
spill out. Mr Cusack was then dismissed from the meeting. 

S. Mr Travers utated that the approximate dimensions of the site 
should be determi,,,•d by metal detector and that the area should continue 
to remain cordon -ff and out of bounds to unauthorized personnel, 
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RESUMPTION OF MEEI'ING IN CONFERENCE ROOM 

6. Site visit completed, the meeting resumed in the H-14 Conference 
Room where it was joined by Capt Fisher, Capt Scandrett and Mr Clowater. 
Maj Rushton presented the agenda and oriented Environment Canada personnel 
to the organization and role of CFll Gagetown. He stressed the importance 
of the training area to our mission and the importance of the secondary 
growth control programme to maintaining our cleared areas for training. 

ITEM 

I 

II 

DISCUSSION 

PROPOSED TERMS OF REFERENCE FOR THE 
INVESTIGATION OF A CHEMICAL DISPOSAL SITE 

7. Maj Rushton distributed a proposed terms of 
reference for the investigation into the chemical 
waste disposal site which was reported on 12 September 
1984. He explained that these terms of reference 
called for a thorough investigation into the contents 
of the site in view of the fact that it is suspected 
that it may contain full barrels of herbicide. He 
stated that these proposed terms of reference have 
been seen and approved in general terms by the Chief 
of Administration. He asked members present to read 
the document and be prepared to offer ·comments 
following a secondary growth control presentation by 
Nr Walter. 

OUTLINE BRIEFING ON CFB GAGETOWN 
SECONDARY GROWTH CONTROL PROGRAMME 

8. Mr Walter presented a briefing on the secondary 
growth control programme as. it pertains to this llase, 
bringing out the following points: 

a. NDHQ has fairly detailed information on 
secondary growth control operations as it 
relates to types of chemicals and areas 
sprayed but not to disposal sites for 

b. 

extra chemicals or empty drums. There are 
incomplete records of disposal sites since 
late 1970s and no records prior to late 
1970s, Disposal sites were usually near 
aircraft landing and take-off spots which 
are recorded. 

The following is a summary of chemicals 
applied from 1956 when handclearing was 
ceased and chemical control was begun: 

(1) 1956 - 2-4-D and 2-4-5-T 

(2) 195 7 - 2-4-D and 2-4-5-T 

( 3) 1958 - 2-4-5-T and AM}!ATE 

(4) 1959 - no chemicals 

(5) 1960 - 2-4-5-T 

(6) 1961 - 2-4-5-T 

(7) 1962 - no chemicals 

(8) 1963 - 2-4-D and 2-4-5-T 

(9) 196l1 - 2-.4-D and 2-4-5-T 

(10) 1965 -· TORDON 101 (4, 708 gal =· 188 
barrels} 

(11} 1966 - TORDON 101 and A}!MATE plus 
various chemicals in small 

ACTION llY 
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(12) 1967 - TORDON 101 and 2-4-D and various 
chemicals in small test quantities 

(13) 1968 - TORDON 101 

(14) 1969 - TORDON 101 and 2-4-D 

(15) 1970 - TORDON 101 and 2-4-D and various 
chemicals in test quantities 

(16) 1971 - TORDON 101 and possibly TORDON lOK 

(17) 1972 - TORDON 101 and TORDON lOK 

(18) 1973 to present - TORDON 101 and/or 
TORDON lOK 

c. Considering that 188 barrels of TORDON 101 
were sprayed in 1965 it ssems strange that 
up to 96 barrels could have been excess to 
the spray programme and buried. However, 
since Mr Cusack stated that he buried the 
barrels in 1964 or 1965 and since 1965 was 
the first year TORDON 101 was used, it is 
possible that this disposal site was 
related to the 1965 secondary growth control 
programme. If it was related to the programme 
then it is possible that NORBAC containers, 
the particulant .used with TORDON 101 in 1965, 
might also be found at the site. 

9. Mr Walter. addressed questions from Mr Lindsay and 
Mr Travers regarding the secondary growth control pro­
gramme. Pertinent details are as follows: 

a. most chemical application has been done by 
contract. DND writes a specification in 
accordance.with current federal and provincial 
r._.gulations. The contractor purchases the 
specified chemicals, and applies them. Defence 
Construction Canada awards and supervises the 
contract; 

b. NDHQ has specs for 1961, 1964-1984. Specs 
from 1965 on specify that empty containers and 
excess chemical is to be buried on site. 
Rinsing of empty containers was not specified 
until late 70s. Triple rinsing, crushing and 
burying was specified commencing in 1983; 

c. it is difficult to explain why DND stake trucks 
would have been used to transport the chemical 
barrels as Mr Cusack had indicated because the 
secondary growth control was done by a con­
tractor who would have transported excess 
chemical in his own vehicles. There has, 
however, been give and take between DND and 
contractors over the years so possibly special 
arrangements had been made in this case; 

d. Mr Bud Balance, who preceded Mr Walter· in 
NDHQ from 1968 until , may be 
able to answer some of the background questions 
once he returns from holidays. The incumbent 
in 1965 cannot be contacted; 

e. the number of possible disposal sites in the 
training area could be as high as one per year 
since 1965 ie 20. Disposal sites for 1983 and 
1984 are known; it is also known that on 
~everal other years the Base landfill site 

used. Thr, number of dru1ns in the sites 
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could vary from 200 to 700 depending on the 
year. Prior to 1965 it was specified that 
containers and excess chemicals were to be 
removed from the site. The disposal sites 
could contain between 200 and 700 drums, 
depending on the year; 

f. Maj Rushton will be contacting CE Company 
and DCL to have them check their records 
for any indication of disposal sites. 
Mr Walter will contact contractors still 
available to see if they still have records 
or personnel who would know the location of 
disposal sites; and 

g. it is expecied that disposal sites would be 
on high ground near the take-off and 
landing point for the aircraft. 

10. Hr Travers asked if the Base had a Waste Management 
Plan. Maj Rushton answered that we did not have an all 
encompassing one but that we disposed of hazardous 
materials such as battery acid, oils, herbicides and 
other hazardous materials in accordance with current 
regulations. Mr Travers stated CFB Halifax has a Waste 
Management Plan including a specified waste disposal site. 
He suggested CFB Gagetown should consider such a plan. 
He will forward a copy of the CFB Halifax plan to the Base. 

DISCUSSION OF PROPOSED TERMS OF REFERENCE 
FOR THE INVESTIGATION OF A CHEMICAL DISPOSAL SITE 

11. Maj Rushton then initiated a point by point review 
of the Proposed Terms of Reference to validate it and 
determine division of duties between DND and Environment 
Canada. The final draft is attached at Annex A. 

FORMULATION 01-' THE PI.AN TO HEET THE 
TERNS OF REFERENCE 

12. Genera.t. The next step taken was to discuss the 
plan to accomplish that set out in the terms of reference. 
This discussion involved all members and resulted in a 
plan for a phased operation as follows: 

a. Phase 1 - delineate and screen the site to 
determine if there is chemical 
buried there and if so, what type. 
This will be done by CFB Gagetown 
personnel with Environment Canada 
(EC) advice in period 24-28 September 
1984. If no chemical is found, the 
empty barrels will be disposed of in 
another site and ground water 
monitoring wells will be established. 
If chemicals arc found, then proceed 
to Phase 2. 

b, Phase 2 - dig the site, clean up and dispose 
of the chemicals, dispose of empty 
containers, do soil and ground water 
sampling and restore the site to 
original cond·i tion. This phase will 
be done by contract following normal 
DND procedures and with Environment 
Canada advice in the period mid­
October - mid-November 1984. 
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c. Phase 3 - carry out a document search and 
physical confirmation to determine 
the location of other chemical 
waste disposal sites in the CFB 
Gagetown training area. This will 
be done by CFI! Gagetown personnel 
with NDHQ assistance concurrently 
with Phases 1 and 2. 

d. Phase 4 - consolidate findings and make 
recommendations. This phase will 
be completed by mid-December 1984, 

Details of Phase 1. The details of this screening 
phase were a(\reed as follows: 

a. delineation and mapping of the site is to take 
place from 19-24 September 1984. Delineation 
will be done by Range Control personnel using 
mine detectors to determine as accurately as 
possible the lateral extent of the site, 
followed by marking with mine tape. CE Company 
will then survey the site and prepare a site 
plan. 

b. other preparations include the following: 

(1) Mr Walter will prepare a spec to hire the 
lab for chemical sampling on 25-26 September. 
(Note: On 20 September OC CE Company spoke 
with FMC/SSO Maint and agreed that CE Company 
would arrange the contract for the lab in 
accordance with spec developed by Mr Walter);, 

(2) funding for Phase 1 will be done by CE Compan 
from Serial 1 funds for now. Final decision 
on whether !lase or FMC bears cost will be 
made later; 

(J) the formal request for assistance from DND to 
Environment Canada will be made by forwarding 
a copy of the minutes of the meeting with a 
covering letter requesting their assistance 
in the agreed areas. It was agreed that 
Environment Canada would bear costs for the-Lr 
visits to Cl1B Gagetown; 

(~) resources to be available at the chemical 
disposal site at 0800 hours 25 September 1984 
arc the following: 

(a) four pers (Note: These will be military 
personnel. Dase Surgeon will check 
their records to ensure they are medi­
cally fit prior to the task on 
25 September 1984; 

(b) one backhoe with operator; 

(c) cue-quarter(!) inch reinforcing rods 
to be used as prodders; 

(d) barrel sling; 

(e) safety equipment to include coveralls, 
rubber gloves and footwear, hard hats, 
1:·-:1sks, polyet helene bags to cover drums, 
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oversize drums with covers; 

(f) several bags of· vermiculite; 

(g) chemical sampling apparatus. Exact 
details of the sampling apparatus 
will be worked out betwen Mr Walter 
and the lab. It will include soil 
and chemical sampling apparatus; and 

(h) photographer will be required to take 
pictures at various stages of the 
excavation as directed by Mr Travers 
on the site. 

c. procedure for the screening operation is the 
following: 

(1) CFB Gagetown personnel and Mr Travers will 
assemble.at 0800 hours 25 September 1984 at 
the chemical disposal site complete with 
equipment detailed above; 

(2) backhoe will dig a trench on the west side 
of the site and personnel will remove soil 
from the side of the site to expose drums 
as directed by Mr Travers; 

(3) if a barrel with chemical is found, the 
contents will be sampled by Mr Travers and 
sent to a lab for testing to confirm chemical 
composition. This will be done for up to 
three barrels if necessary. Soil samples will 
also be taken; and 

(4) the screening will continue until a barrel 
containing cl~mical is found or extensive 
soil contamination is found. If neither of 
these conditions is met, the operation will 
end when the complete site has been 
excavated and empty containers have been 
documented and disposed of in accordance 
with current regulations. 

14. Details of Phase 2. Phase 2 will be executed if barrel 
containing chemicals or extensive chemical contamination is 
encountered: 

a. based on the findings of Phase 1, a specification 
will be written by CE Company to hire a contactor 
to do some or all of the following: 

b, 

(1) investigate the site to determine type and 
amount of chemical present; 

(2) dispose of the chemical or prepare it for 
storage for use in future spray programmes; an 

(3) establish ground water monitoring wells 
after containers are removed and take soil 
samples. The decision to put wells in will 
be based on whether soil contamination was 
encountered and whether leakage is suspected. 
The number of wells will depend on the lay of 
the land· and location of water table. 

ormal contracting procedures will be used, 
Wulte~ will send whatever helpful documents he 
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can find to assist with drafting the spec. 
NDHQ/DCE is.to approve the spec before tendering 
begins; 

c. funding is to be worked out between FMC and OC 
CE Company. Mr Travers stated that an operation 
in Amherst, NS in 1978 involving retrieval of 
120 drums of PCBs took seven working days and 
co5t $30,000. The depth of excavation was 12-15 
feet, It therefore appears we could be looking 
at a cost in the $50,000 range for 
retrieval of the drums and any additional costs 
for clean-up and ground water monitoring. 
Mr Lindsay and Mr Travers felt that one month 
was sufficient for Phase 2; and 

d. Mr Clowater was asked to elaborate on the 
location and state of the site where the PCP­
coated ammo boxes were buried. He stated that 
they are located far enough from the chemical 
disposal site that they won't be disturbed by 
this investigation. 

15. Details of Phase 3. Phase 3 will be conducted simul­
taneous.ly with Phases 1 and 2. Maj Rushton will co-ordinate 
a document search for all possible disposal sites since 1956. 
This search will be supported by ground recce, personnel 
interviews, and delineation to confirm location and size of 
sites. Decisions as to detailed investigations of additional 
sites will be made at this time. Sources will include NDHQ/ 
DCE, FMC/SSO I.faint·, CFB Gagetown/CE Company, DCL and 

ACTION BY 
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MEDIA ATTENT!ON 

16. Naj Ruohton suggested that the media plan should be 
centered around the basic principle that DND will co-ordinate 
the release of information and that this release should be 
through the Jll'IO. All agreed to this; Environment Canada 
representative requested that they be c.onsulted. before .new·, 
releases were made. Capt Scandret· 

(Note: On 20 September 1984 Mr Lindsay requested a 
a slight amendment to allow Environment 
Canada to comment on the environmental aspects 
of the DND press releases and that they get 
a copy of the press releases verbally or by 
hand prior to releasing to the press. This 
permission was given.) 

17. Hr Halter made the point that 

18. Mr Lindsay advised that Environment Canada had been 
contacted by two environmental-conscious groups regarding 
this case: 

a. from the leader of the 
Opposition office of Nova Scotia; and 

b. Conservation Council of New Brunswick. 

19. Capt Scandrett asked for direction regard'ing release 

... /8 
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of results of the investigation. Mr Walter said he would 
get that direction. (Note: Mr Walter confirmed on 
20 September that the results could be released to the 
media as they become known. The policy i.s to be ope!!_ 
with the public: on this matter. 

20. Capt Scandrett asked if there would be problems 
with control of information if civilian contractors were 
working on the site. Mr Walter advised they were bound 
by their contract not to release information since they 
are paid by DND. 

21. Adjournment, There being no further business to 
discuss, the meeting was adjourned at 1215 hours . 

••• //' '~- .1•, ,,;, .•:. 
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ANNEX A 
TO 7795-3 (TECH SVCS) 
DATED ~1;.,SEP 84 

,'l.··1 FINAL DRAFT 

TERMS OF REFERENCE 

1. To investigate the circumstances surrounding the discovery 
of chemical herbicide containers Area GR GA 039793 in the CFB Gagetown 
training area on 12 September 1984. 

2. Specifically to determine the following: 

a. specific information about the containers is to be determined 
as follows: 

(1) number of containers - differentiating between crushed 
and empty, uncrushed and empty, full and partially full. 
Where chemical is present in containers, the volume will 
be specified - DND 

(2) type of chemical they contain and/or contained to include: 

(a) chemical composition - DND with EC advice 

(b) concentration of active ingredient - DND with EC advice 

(c) trade name - DND 

(d) manufacturer and date of manufacture - DND 

(e) toxicity - DND with EC advice 

( 3) where possible, estimate length of time containers have 
been at the site DND with EC advice 

b, extent and type of soil and ground water contamination in the 
immediate vicinity of site - DND with EC advice 

c. location of other sites at CFB Gagetown where herbicide con­
tainers m3y be buried - DND 

d. whether the site was operated in accordance with accepted 
procedureu of the time - DND with EC advice 

3, Make recomment.!ations as to the follow-up action necessary to deal 
with environmental contamination, if any, and to return the site to its 
origin~l condition. EC 

4, Recommc,nd a disposal method and/or site for chemicals and/or 
containers removed from the site. EC 

5, Completion target date - 14 December 1984. 

No~~~: 1. Time frame has been set based on the following 
proposed schedule: 

a. preparation for investigation - 14 September -
12 October 1984 

(1) request Environment Canada assist as an 
advisor by sending covering letter with 
minutes of meeting of 18 Septcm6er 1984; 

(2) S02 Tech, Environment Canada and National 
Health and Welfare draft plan of action; 

(3) NDHQ/DCE approve plan; and 

(4) CE Company prepare resources and specifications 
for execution of plan. 

I'~ 
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b. site investigation - 15 October - 16 November 1984 * 

(1) CE Company conducts by contract or own resources 
in conjunction with advice f1:om Environment Canada. 

* Ground water information will be long term 
ie months/years, depending on situation and 
type of contamination, if any. 

c. preparation of findings - 19 November - 14 December 1984 
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-~-1 
DI • EN VERTU DE LA LAI RENSEIGNEMENTS NON 
,~1 
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.,.,,, /i,11 • .1111,·d r,·,1dllL'' i'hllll 11ea1cd i'i•·ld, 111 ,1r.•;1111, 
, ,,I 1li.-11"· ,,, 111,· l;1~L''· I 1.·11 wi1h Iii•·'•' cn:111'. a.:.:u111ulati1111, 

,11 ,,.,1,11,, 111 .,11d li,h h,I\L' 11111 11,.·11r•·d. 
I Ii,· II 1d,·,prc;11I 11,,. I ,r h,·rl,iL·id.·s ha, kd 111 tllL'i I' 

p,,·,,·11<,· i11 ,11,·a111 11a1.·r,. ·1 hi, h.,, h•·•·11 lar!,!cl~ th•· r•·sul1 
,ii d,1,·d ;1ppl1,;11i,111 111 11a1n . .:ar,·1,·" hamlli11J:! 111' hcrhi.:id.·, 
;11, 11111.I ,11,·;1111, and rc111,11;il fr11111 1r,•;1l•·d soil, i11 rn11111l 
11,11,·1, d111111µ ,111r111,. Th,· 1ri;11i11,· h,·rhi,·ilks arc 111,· 0111~ 
,h,·1111,al ~•1111p a111,111g .:111T,·111l~-11"·d p,·,1iritk, 11hid1 ar,· 
11111ml ,·1111,i-ie11tly in s1rca111 11a1L·r, and lh•·s,· 11111s1ly in 
( l11L1ri11 11 ha,· till' h,·rhi.:id,·s ar,· 1i-nl c,1,·nsi1,·ly in .:nrn 
p1 ,,if11L"li,,11. or tJ~ slrca111, dr;1ini11i,: i1110 l.a~c I lurn11. 
S1 ( ·1.1ir. I 11,· ;111d 0111;1rio. 77'; ,·11111ai11,·d a1rali11•· residue, 
;11,,I ~:,;• i ,1111;11im· r,·,id11,·s. l.,·1,·ls in wa1,·r rll'<' 111 h,·111c,·11 
Ill ;111d ,.W pph d11ri11J:! 1h,· ,praying ,,·as1111 and tkdi11.·d 10 
I,·" than I pph in 111,· fall ;11al wi111,·r. No 111.\i.:11l11gical i111p;11.:1 
l1;,, h,·,·n tk1111111s1ra1,·d i11 1h,· aql1a1ic l'CosyslL'm as a l'L"s11l1 
, •I 111,•,,• r•·,idu,·,. 

l'rcdil'linn, :11111 misconn•plinn, 
·1 h,· ,·,p,·1i,·11.:,· gained fn1111 l)l)'f' and rl'1;11,·d 11rga1111-

d1f,,ri11,· i1,-,·.:1i.:id,·, p1,i111,·d to the fa.-1 1h;11 pn·diction, arc 
11111 infall,hlL·. I 11r c\amplc, it wa, prcdi,·tcd that DDT w,1uld 
,1111•· 1h,· in,,·,·1 p,·,1 prohkm. It did not. It 11·.1s dai111L'd that 
,inn· l>l>T 11a, r,·la1i1d~· harml,·" 1<1 man. its nwssiw us,· 
1111111d 11111 •·a11"· pr11hk111s Ill animal lif'L- olh•·r 1ha11 ins,·cts. 
·1111, 11as 11,11 1n1,· sine,· ,11111,· li,h and hirds wen: adl'L'rs,·11' 
;ill,·,IL'd. hp1.illy. ii 11a, pr,·diL·tcd 1ha1 Dl>T would cau,~· 
irrq1;1r,1hk harm 111 lh,· •·111·iro11111.·111 h111 ,·,p,·ri,·11,·,· has 
,h,I\\ n that ,·111 ir1111111,·111al r•·,idu,·s haw ,IL·cli11,·d and p,·r­
m.i:1L·111 dam.ig,· Ill lish 11r II ildlifr ha~ 11111 hL'l'II ,km1111s1r;11,·d. 
·1 It,· I )f n i,,11,· h,,11c1,·1 ha, ,c11,i1i1,·d th,· publi•· and hl'igh1-
,·11,·d •·1111c,·111 about pc,1i,·id.·, in ~,·11cral. ,\s a r,·,ul!. 111i,­
r1111,cp1 i1111, ;1h,111mf-thl' latest and r,·rh:1ps 11111st scrillu~. 
lri•m till' r11,,d pn•dm·ti,111 aspL'l.'I. i~ the i!\suc rais,·d ahout 
llll' .,,kl~ 111 111,• r,h,·1w.\y h,·rhiL"id,·s. 

l'roh:ihl\! 1hc: must· \\'idd,·;helJ"rhiscdnccp1it;i1·is·i"h:i1 t 
p hc1fc"r(yii~i-~1t~· ··m_:;-7:-·1ir'si'°,Ji:.;.-d, 1pi:t1"'j i1 • !F~-· 'f'<foii~ .. ;·~~ 
dl'111lia111s 111 i1id the l'.S. war L'ffon in Vie111:im. \\'h•·11 1h1s 
11,,. ·,,·;1, fir,i made l-n11w11. much or the an1i-w;1r ,,·111i111,·111 
.:am,· 111 1'11,·us 1111 this 11,·1,· t~p•· of "dtl'lllil.'al ,,ari'ar,•". 
11 ,1wi:n:r. the facts arc th:1t !,l_1tpJ.1~.n~r<ys 1~~).11~_in_g.~4;11 
an~ •. :?.J.S-l ,in: :1m,m~ our oldest· and· riiu~I ,,·idely~11sftt 
hcrhi.,:ic,l.:s:··ihcy h.11,· h.:cn l"t:d ror weed c11111rol in gr.tin 
cr11p,. la,111, .. p:i~turi:~. l'll,rcstrv ,lllc..l ,111 roadsides .ind powcr-
1i11L", ~nc'c th~· rnid-19.i(l~. B~inl! S\llthetic versions or thi: 
11a1111,;1 'j,1;1111 ·hnrmonc.-imlolc ;,,·L·iic acid. they arc hi!,!hly 
a,·111L' al fi,11 .:1111c,·n1ra1i,111s in plants and L";111 s1i11111la1,· a 
r;111J!, 111' 11;11ur;il ph,·r111111cria indudi11g r11111 i11i1ia1i,1n. apical 
d,,m111a11,,· ;111d sc,·d produc1i1111 as·1wll as caus111g dl'l'olia­
t111n. \1 hi!.!11,·r ,·lln.:,·r11r:11i11ns. lhL'I' :1,·1 as hcrhicidi:s and 
ar,· p.1rtiL·11i,111~ hnic 111 hroadkal'L'd plants aml dc,·idum1s 
11,·,·, \\'hilc th,· \ISL' 111' .:!.-l.5-T in C'a11;1da ha, h,·i:11 limit,·d 
pri111;1ril~ 111 'hna~h Clllllrlll 1111 road,idcs and p,111crli11cs, 
: .~- I > i, 11u 1 11111'1 11 iddl'•llSL'd h,•rhicide. ,\rprn,imatdy 
5 1111111,,11 ~I.! arc 11,<·d ,·aci1 l'L'ar ror wc,·d ,·11111n•I 111 L'L'r,·ab 
,,11 1h,· C';11;adr;111 prairi,·, ;1i1111i:, While care must hL· 1;1~,·11 
111 ;1n1id ,pr;1y dril'I ;111d damage 11111011-1ar!!L'I plant~. 2.4-1> 
and :!..l.5--1 ,·11_j11ycd an ,·111 iahk· safrty record fi1r 11wr 25 
~-L•a r,. 

·1 h,· ,·,1111r,11,·r,y !!•'11,·r;11,·d 11wr the use ,,r 1kfi1li;111h 
111 \'11.:111;1111 !!;1111,·d 11111111cntum wi1h r,·pon~ 111 a11 alk~,·,1 
",11rrcl;1liL111"' ht:l\1c.:n the us,· 111' dcr11lia111, ;ind "irn:r,·a,,•," 
111 11u111h,·r, ,,r m;df,,rn,cd childr,·11 bllrn t11 \'i.:inames.· 

1\1111\l,'ll d111111i,: till' \\;11. \\'hil,· :I :-,;;,111111;!1 h.1,l,·111, ,rl 

,,·1,·11.:e and ,11h.:1 ,111d, 1.:am, l.iil,·d 111 d11.·11111,·111 a111 111 
1h1,. ;1 l.1h11ra111r~ ,1ud~· 11i1h rat, did di,d11sL' that .2.3:1.X1 
IL'lrachlnro tlific1i:rn-p-dim:in (T(.'IH>1. a· Clllllai11i1ia11t 
l11rr11,·d d11riiigih'c\yi11h'csi~ 111':?.4.5-T. was hi!!hlv 111xic arid 
,;1p;1hle ur i:a11,i11g mallormations i11 thl' unh.orii. Th,· ~11,-
1hi:l'oil'o or ~.-i-D h11\\L'IW is quite diffrr,·n1 i.illd thci'ii~lii'; 
111.,i~ T('()I) contaminan!..ilil•·s not OL'CIII'. ·1 Im i~ b,·,·;11h,· :i 

diffrr,·111 rhlori11:11,·d ph,·11,il i~ us.·tl. h1i· 2.~-1 >. rhe111,! " 
L'11l, 1ri11a1•·d ;11 th,·~ and ➔ p11~i1i1111s 11 h,·r,•;1~ 111 llll' ,~ 1111!.:,,, 
111' ~.-!5-T 1',·111L·11,· is chl,1ri11a1,·d 1hr11m:h h,·a1 and al~al1 
tr,·a1111,·111s 11-'ig .. ,. -ll. lt_i, during th;1t 1;;11.:r 1rc;1t11IL'nl 1h;11 
TCI )I) is for111,·,l. !.~ (:. p,,~)ii~l(lhal s,1111i: Ji11xin.~ .. ,1'.ill l:~'J 
r11r111i:d durinl,! 2.-i-D~~-111hc~is and this ha~ hc,·n i:11ntir111L'\I' 
Thl·,,:··:i'pji,·ar °dli,;111'! c11ral1·11,ation r•·aL1i1111, 1,,11;,·~,.-,;, iii,· 
dichli1ro plll'l111ls, It' has occ:n dcmons1r:ii,;c.fili:1Cflii:iJiii-,iii~' 
fnrmed in 2.4-0 s'.i-'i;i1ic;is·':i'r~:ji(lq\\',ll1~idi'j, 111 nwinma!f 
low1:r' th,111 ·2.4-IJ'.iisi.:ff'.•'11 is ,·s~,·111i;il lh.:i·~·lnr,· d1a1 1hi, 
·~1r'lf,·r~=;,~.-"i1i' ~::.t:[j"i",i,~I .:!A.:'i-T hl' i:l,·arl\' Ulllkr~11111d 

S111dic, haw sh111111 1h:11 dilli:rcnt pmdur1i1111s oi"2.4j·_.li I \ 
c,~1111.1in dilfm:-n_!~!c~:0.i._yLltt~Q' a,ill (·:;;;;;nl;i.111,·;, ~-;!'in iii•· 
~·:irly' f()ill, 1,i"prohihit thL' ,ak or ~.-L:'i-T l.'lllll;1i11i11g dL'lL'L'•' ,· 
tahk k\'cls or T('l)l) l~r,·atL'r than 0.1 ppm). \\'i!h ,imrLir\ 
rc!.!ulation, i,, pla.:c,'mo,1 i,1hiir"coiin1rfo~ rciii~lall'lf't'hc·ii,-;:, ; 
.,,~ .:!A.5-l :ind, fur 5' llf c;·,·car~"'.ltl\L'l'L' ·,,a, r,·la1i1d1 li.-11.· 
L'llllll'll\ 1·r,~, Th,·11. in [1J"'1J:i'1i~' I i.s. [· 111 ir,111111,·111;11 ,;r111L·,·-
1i,,11 AJ!,'IIL'Y rclL·a~,·d a rq111rt ~·011111111111~ ~,11,1111 ;1, 1h,· "I· I'\ 
,\l,,•a II S111dy" in which 11 11;1s dai11,1,·d 1h;11 111.:r .1 l•·h·ar 
p,·rind. 1h,· ini:idcn,·,· of sr11111;111i:1111, allllr1i1111s in 11,1111L·n 
was l'llrl'L'la1,·d wilh arplii:ations or ::!A.5-T in i'11r,·s1, nl·;ir 
lh,· 1111111 1 ,r '""'", Or,·gon. l\·1a n~ ,,·i,·111ili,· IL"al\ls h.11.· 
,•,;1111innl th.: rqwrt. indudin)! <_._;111;1,l._1\ !l•1~;_1~r 11h·_111'. "' 
al!1 i1.".1.1lluu.:_uud.Jii:.al11L;1ml w,·11;111·. I hL·,,· ,,·1L·n11s1, .11 ,. 
u~1a.!.UJI1.<'ll~ in 1hww11· tha_t the ~,~,;~j°'f;;j~_-j1,,: .. r,·p11n 

_.;lt:,i; . ..!.ll!!~.al!.~L.L>cspilc this. an cmcr:,:cn.:~ ,u,p,·11,i,,111111 Ille 
u,,. llr ~-~-~-T h;1s bc,·11 in clfr.:t in th.: l 111i1cd S1a1,·, ,111,,· 
Iii,• srrill!.! 111' fl)71J. 

N. ~-iiu'l,fhc cx·r~:c1~J1~~~:·puh.lic.Ji~.:ll~~i1111~ ;·;!i • 
~A.5-T han; fr~•4u'c~111y: .hwluded, ~,~-D. wi,l1nu1.~,~m9(1_1j 
-·~plmJ,l!i,p_n,. !o pcrn,it lh" pu!'>lic _ lu diffi:renti:11,· het1h·,·ii 
1h.~•:.·1w11. Thu, lhc .:!A.5-T issu,· which rai~.:s a ,·1111L",·rn ;1h11111 
,·,,111a111i11;11i1111 11i1h ;1 high!~ 11,,i•· di,,,111 r,·,1111, in p11hli,· 
c,111i:crn ahou1 :!.-1-1 >. a rr,1dui:1 in.11hi,·h).IJ.1,_di.1_1.\11l_~l•.J;:~-. 
1,111 111:cur. Thi, is ;! 'L'fill11, ~;P-~+.,<lJWr'i,i)Jlll.S\"id.;J:Ji.:i:1,tu_ 
~ug~c!inii1f.ijnifiiL· ha1,· ·cd.-.1sM.>1:ii,1,w~-· h .:!A-1.> .. :111.d. it.!'.'. µ:,;i:' 
l!t•:.,·~~ }~li.!~!r....P!!!~--u~11on;an .. C:111:nl; . 

l't•\I n·,i,tann• tu 11L·,1il'i1k~ 
01w ,,r 1h,· main pn1hlc111s in p,·,1 ,·11111r11I in ( ·;u1.1.I.,. 

a~ ,·l,L·wh,·IL' 1hro11J!h111rt th,· world. i, th,· ;1hili1) ,,!' p,·,1,. 
whclhcr they he in,ccts (i11d11di11g mite,). pa1ho~c11s. 11,·,·d, 
11r rodent,. 111 d.-H·liir, r,·,is1ancc 1,1 pc,1icidL''· Thi, i, 11111 a 
new phc11«11l1c1111n. I I IIL'l'Urrcd wi1 h h) dr, •gi.:11 L'~ ;1111d,· ,111,I 
,i.:;1k inSL·i:1, ;ind 11ith th,· ar,L·nkab and tllL' ,·ndllll,!! 111,,111 
nwre than 50 ~•·ar, ;1~11. The pr1:,,·111 ,i111.,111,n h11\\,·1cr 
rq,r,·s,·111, a 111.:ar-L"ri,1, 11 ith i11,c.:1i,1dc, ;1ml ,,11nc luu:,:;, :,k, 
:\d1kd 111 1hi,. is th,• la,·1 1ha1 in n·.:,·111 \,·ar, in ,11111,· ;1rca, 
IIL'L'd ,p,·,·i,·, fi•rnlL'rl~ L'OrHn1lkd 11 i1h ;111;;1111,· h,11i.: tk11'1,,p,·d 
rL·,i,1an1 ,1r;1i11,. 

\\'h,·11 f)[)T 11a, in1r11d11,·,·d l'nr h1111,,·1l~ ,·111111111 111 
1h,· la1,· l 1J ➔ ll,. ii- L'IIL-,·111L·m·s, w;,, ph,·11111m·11;1I. \\ i1l11u ;, 
k11 l'L";1r,. h11w,·\,·1. 1,·,i,1a111 ,1r;1111, nl h1111,L'lliL·, 1.IL'll' 
rq,,,i1,·d in 11;!1~ ;1ud thi, 11;1, l'i1ll1111,·d h~ ,i111il:1r r,·p1111, 
1r,1111 ,,1h~r p;1rh ,,1 the ""rid. Th" \,,1, b111 1h,· hq.!11111inl! 

A0090121-2-000102 
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The third issue concerns the extent of the exposure 
encountered both by persons close to the application site and by those 
some distance away. This issue was chosen on the basis of 
recommendations in NRCC {1978): (1) that information be compiled· on the 
levels of exposure encountered by field workers during spraying and (2) 
that studies be initiated to determine the drift of phenoxy herbicides. 
In the present analysis, a computer model is used to calculate bystander 
exposure from the aerial application of 2,4-D. Two situations 
representative of 2,4-D use in Canada were chosen: one on the Prairies 
and one in New Brunswick. 

The fourth issue identified is the question of 
between phenoxy herbicides and disease observed in 
epidemiological studies have been published claiming 
between various cancers and phenoxy herbicide exposure. 
major public debate on the implications of these claims 

1.2 CRITIQUE AND RECOMMENDATIONS 

the association 
man. Several 
an association 
This has led to 

for Canadians. 

ISSUE 1: What is the connection between adverse re roductive effects 
and the d1ox1n contam1nants ,n 2,4-D? See Chapter 2 or 
details and references) 

The herbicide 2,4-0 has been reported to cause adverse 
reproductive effects in rats at doses of 50 mg.kg-Bw-1.d-1 or above. It 
has also been reported to be a weak mutagen. Because of the highly 
toxic nature of the dioxin 2,3,7,8-T4 CDD found in 2,4,5-
t rich 1 orophenoxyacet i c acid (2 ,4, 5- T) (another phenoxy herbicide) and 
the publicity it has been given, dioxins in 2,4-D formulations have been 
suspected as the cause of these birth effects. However, 2,3,7,8-T4 C0D 
has not been found in 2,4-D at the detection limit reported by 
Agriculture Canada (1 µg.kg- 1). The presence of three other chlorinated 
dioxin isomers has been confirmed, namely 2,7-dichloro-, 1,3,7-
trichloro- and 1,3,6,8- or 1,3,7,9-tetrachlorodibenzo-p-dioxins. Based 
on structure-activity relationships, these dioxins would be expected to 
be much less toxic than 2,3,7,8-T4 CDD. Only one of these isomers, 2,7-
dichlorodibenzo-p-dioxin, has actually been tested for its potential to 
cause adverse reproductive effects; none were observed in rats at doses 
up to 2 mg.kg-BW- 1 .d·l. By comparison, the highest no-effect level 
documented for 2,3,7,8-Tl+C0D in rats is 0.125 µg.kg-BW· 1.d· 1 ( .. 16 000 
times less than that for 2,7-D 2CDD). 

Examination of the limited information on the level of 
specific dioxin congeners in the various formulated products of 2,4-D, 
as well as their toxicity, does not support the suspicions that the 
dioxins are the causative agent. Unfortunately, the strength of any 
analysis is tempered by the lack of information on the dioxin content of 
the 2 ,4-0 formulations used in the reproductive studies. In order to 
clarify whether 2,4-D formulations themselves are responsible for these 
effects, it is recommended that: 

A0090121-3-0001 o3 
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0 Cl CloCl Clc-1/" OH Clo0CH2COOH 
~ J _2 I Na

1
oH, heat i I __ ] 

Cl ~ Ct Cl ~ Cl / Cl ~ Cl 

I 
Tetrachloro / 
Benzene / 

Benzene 
ClCH 2COONa 

2,4,5-Trichloro 2,4,5-T 
Phenol 

Cl()1 o\lo~C~~~ocl 
0
~cl 

Cl~ OHH~l Cl~ O~Cl 
TCDD 

Figure 3. Synthesis of 2,4,5-T from trichlorophenol 
and possible contamination with 2,3,7,8-
tetrachlorodibenzo-p-dioxin (TCDD) during 
the alkali treatment. 

Phenol 
ClCH 2COONa 

Dichloro Phenol 

ClYJfOX)~ 

~O ~ Cl 

dichlorodibenzo-p-dioxin 

OCII 2COOH 

Cl 

2,4-D 

Cl 

Figure 4. Synthesis of 2,4-D. Alkali treatment 
is not involved. Condensation 
reactions could theoretically produce 
less toxic "dioxins" - e.g., dichloro­
dibenzo-p-dioxin. 

InnII1 
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Cl , SSIFIES h h b' · · ., •• • T e er 1- in our study contained 0.04 ppmw of 
cide 2,4,5-T TCDD. ('fhis amount is equivalent to 
[ ( 2, +, 5 • r r i • 1 drop in 7200 gallons of the spraying 
chlorophenoxy) mixture). Although estimates had been 
acetic acid) has made on human exposure prior to the 
been a valuable study by our staff at the University of 
asset for the Arkansas, only limited information was 
past 2S years available on the level of exposure to 
due to its ex- humans applying 2,4,5-T. 
cellent control The study was carried out using 
of broadleaf crews engaged in their usual work 
plants. It has act1v1t1es in central Arkansas pine 

been especially important for clearing forests and rice fields. Twenty· two 
rights-of-way and in the production of workers participated in the study. 
pine timber and rice. However, recently Some of these people have been in-
2,4, 5-T has been under investigation to valved in 2,4,5-T spray operations 
determine whether it may be harmful to for several years. None of them have 
animal or human life. The Environmental reported harmful effects as a result of 
Protection Agency has suspended many working with the herbicide. As nearly 
uses of 2,'4,5-T and it has been the sub- as possible, investigators did not inter-
ject of much controversy. fere with work habits of the crew mem-

Included with the information cur- bers. Spray operations included a ground 
renrly being compiled by EPA are crew with backpack spray rigs, a tractor-
data collected by researchers at the Uni- propelled mist blower crew, and helicop-
versity of Arkansas. We were interested ter crews who make aerial application, 
in collecting information which was lack- Our objectives were to analyze the 
ing on actual human exposure to 2,4,5- 2,4,5-T content of the air around the 
T. For our study, field workers were worker to which his skin might be 
tested who used 2,4,5-T in their regular exposed, the air he breathed, and his 
spray operations. The proximity of these urine, which can indicate the total 
people to mixing and application opera- internal dose to which he is subjected. 
tions should afford the maximum human To accomplish the first analysis, we 
exposure possible to 2,4,S·T applicators. attached gauze patches to the clothing 

A great amount of investigation has of the worker on the chest, upper back, 
already taken place with 2,4,S·T. The bicep, and thigh areas just before each 
Council for Agricultural Science and spray operation began and removed 
Technology (CAST) has studied 2,4,5-T, them immediately after the spraying 
along with other phenoxy herbicides. was complete. The gauze patches were 
CAST reporcs issued in 1975 and 1978 placed in amber-colored glass jars con-
state that these herbicides are beneficial raining methyl alcohol and transported 
and safe for use if precautions that must to the laboratory for analysis. 
be taken with any pesticide are observed. To measure 2,4, S·T in the breathing 

Although opposition to this opinion zone, we attached a small pocket-sized 
remains, the reputation of 2,4,S·T air pump co the clothing of the crew-
may have been clouded for the public man. The pump pulled air across an 
by its past association. It was among absorbing resin which trapped the 
the broadleaf defoliants used in Viet- 2,4,S·T present. This resin was taken 
nam and, consequently, is sometimes to the laboratory, extraction made with 
still allied with the reputations of methyl alchoh<>l, and analysis performed 
Agent Orange or dioxins. These com- with a gas chromatograph equipped 
pounds are presently being blamed for with an electron capture detector. 
adverse effects on human life resulting Complete urine samples were col· 
from their use in the war in Vietnam. lected from each crew member from 

To color the reputation of 2,4,S ·T one day before to four days beyond the 
further, it is a fact that T~Dli) ~ir3~- spraying operation. Previous studies had 
tctrachlorodibenzo-p•diox:in); a dioxin shown that over 95% of the 2,4,5-T 
toxic to animal· life, occurs as a by- that enters the body is excreted in a 7-
product during the manufacture of day period. 
2,4,S·T. 'Whtti I t,4';-l~Wll:S'-first·pro,,,"' Analyses were carried out at Nor· 
duced, levels of TCDD remaining in throp Laboratories in Little Rock and 
the herbicide could run as high as ·32 at the Altheimer Laboratory in Fayette· 
ppmw, but the..pwcc5Y'todaf<producea ville, The methods used have been 
2,-4~S-T with only trace levels of less , shown to be precise to the 10 parts per 
than• 0.05 • ppm. The compound used billion level. We attempted not only 

1111111 

y T. L. Lavy, University of Arkansas 

to determine how much exposure 
each worker was subjected to but also 
to note the relationship of the amount 
of exposure to his official work duties. 
All workers involved in the spray 
operation were included: supervisors, 
spray mixers, backpack sprayers, tractor 
driver for the mist blower, helicopter 
pilots, and flagmen. Some workers 
handled the spray compound more 
than others, and some (backpack crew­
men, especially) were in closer contact 
with the spray mist. Crewmen also had 
their individual techniques for perform­
ing their duties. Some wore protective 
clothing and were very careful; others 

1 Published with approval of Director of 
Arkansas Agric. Exp. Stn., Univ. of Arkansas, 
Fayerrcville. 
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Fig, 1. Comparisons of Arkansas Field test 
results with 2,4,5-T information from other 
studies. 

Fig. 2. Backpack aprayen preparing to 
spray. 
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MEMORANDUM 

7600-2 (CE) 

Q9'1=eb 81 

Requirements Officer 

SECOND GROWTH CONTROL 
CFB GAGETOWN 1956 TO 1975 -- -
I. Annex A details the quantities of herbicide and the areas treated 
for the period Aug 1956 to Aug 1975. This information has been compiled 
from three separate source documents contained in CE Coy Property Records. 

2. Tasking to prepare this report was received at 1500 hrs, 06 Feb 81 
with submission by 1200 hrs, 09 Feb 81. Due to this restriction of time, 
a thorough review of this material has not been possible. 

3. This report should be read in conjunction with map MCE 24, Edition 11 
TR 79, dated 1979. 

ilJd 
Capt 

Acting Engineering Officer 
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(Sentry Post =18) 
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1. Area Bounded: 
N: Camp Argonaut 
S: Heliport 
::-. Lindsay 8rocK 
\.J: Town Limit Line 
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• YEAR 

1960 3. 
(cont'd) 

4. 

5. 

6. 

AREA 

Hersey Impact extending north 
into demolition area only of 
Area 6 

Area 32 and west to Easting 98 
in Area 31 

NBCW and Assault Grenade 
Ranges 

Proposed s~iper Range 

l~E:11ingtc,,'. ~OCKE?: c.au·,v i,·,r. 
Ra ·,ge 

E: Ca s c ~~ 06 
~-;. : ... cs'! r] .J!. 

ACREAGE APPLICATION METHOD ---
3149 Aeri a 1 Spray/Fixed Using 

3687 Aeri a 1 Spray/Fixed Using 

245 Ground Spray 

:55 Ground Spray 

236 Srouna :ipray 

CHEMICAL 

32 oz 2,4.5 Tin 
Mix 20% fuel oil 
80% water 3.5 gal/acre 

32 oz 2,4.5 Tin 
Mix 20¼ fuel oil 
80% water 3.5 gal/acre 

32 oz 2,4.5 Tin 
Mix 20i; fuel o i 1 
80% water 3.5 gal/acre 

32 oz 2,4.5 Tin 
Mix 20% fuel oil 
SO\ water 3.5 gal 1 acre 

32 'JZ 2,4.5 T i'1 
Mix :o· fuel oil 
8O~ water 3.5 gal/2cre 

4 gal/3cre 

--- -=·;:-
:! gal/~:,·:: 

NEAREST COMMUNITY 

5 km to Upper Gagetown 

4 km to Enniskillen Station 

4 km to Geary 

2 ,-,:m co Geary 

7 k~ to Haneytown 
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YEA,! 

1962 

1963 

1964 

~ 
0 
co 
0 ... 

AREA 

Nil 

1. Area 4 

2. Argus Impact extending NW 
including sentry posts 2 and 3 

3. Lawfield OP including sentry 
posts 13, 14, 15 extending NW 
to boundary of Lawfield Impact 

4. 1-iersey Impact extending North 
into Demolition Area only of 
A.rea 6 

-
j. Lawfie1d imoact 

1. Area Bounded 
N· Camp Ar:i,J~a~;~ 
$; r1e! iport 
E: Town Lim:c Line 
W: Lindsay Brook 

i. Area 2 and Areal ~as~ of 
Shilnks Road 

3. 4rea :i Nortt: cf Nortt;i:'g 7 '' 

4. Greenfield Impact includi~g 
TCM !moact extendina North into 

ACREAGE APPLICATION METHOD 

Nil Nil 

1017 Aerial Spray/Fixed Using 

2639 Aerial Spray/Fixed Using 

500 out Aerial Spray/Fixed Using 
of 1661 

3149 Aer-ia; Spra;' Fi xeo Using 

... _,r.~ ~~ if:9 - ·-·-.:. .!:,e·,-·:~: 50r~i / ~' iE:d 



CHEMICAL NEAREST COMMUNITY 

Nil Nil 

40 oz 2,4.0 and 40 oz 
2,4.5 T in one gal fuel 
oil at 5 gal/acre 

2 km to Haneytown 

40 oz 2,4.0 and 40 oz 
2,4.5 T in one gal fuel 
oil at· 5 gal/acre 

4 km to Haneytown 

40 02 2,4.0 and 40 oz 
2,4.5 T i!1 one gal fuel 
oil at J ga1/acre 

7 km to Pleasant Villa 

40 oz 2,4.0 ar.d 4D oz 
2,4.5 T in or.e gal fuei 
Oi1 at 5 gal/acre 

~ km to Upper ;agetcwn 

M, •:1: ., 
- tl. ::~ d,l'\~ ~c, 

.:= >~-:: - o:· 
1!: .Jnc Cd: ".;e·, 

,_:i it ar. 5 ga1/ac.1~e - ------ ------------- ---- --------
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1964 
(cont'd) 

5. 

6. 

Area 5 Bounded: 
N: Northing 78 
S: Northing 75 
E: Easting 06 
W: Easting 04 

Lawfield OP including 
sentry posts 13, 14 & 15 
extending Northwest to 
boundary of Lawfield Impact 

ACREAGE 

1024 

500 out 
of 166 l 

------------------· ------

1965 l. 

2. 

Argus Impact exter.ding 
N~! including sentry posts 
2 & 3 

Hersey Impact extending 
North into demoi it ion a1-ea 
of Area 5 

Greenfie1c !inpact inc1ua1,1; 
ICM impact e,.:end1r.g Nort,·, in:c 
Area 5 cf i:or: hi-lg 73 

S: 
C . 

:-~'.) ( ~:-i ng _;-c; 

~crthing 7~ 
:.astina '1E­
~astir.g Q<l 

!559 out 
o" 2S39 

APPLICATION METHOD 

Aerial Spray/Fixed Using 

Aerial Spray/Fixed Using 

Aerial Spray/Fixed Using 

Aerial spray/Fixed Using 

CHEMICAL 

40 oz 2,4.0 
40 oz 2,4.5 Tin 
1 gal oil, s gal/acre 

40 oz 2,4.0 
40 oz 2,4.5 Tin 
1 gal oil, 5 gal/acre 

Torden lOlR with 
thickening agent l gal 
product to 10 gal water 
per acre 

Torden l0lR with 
thickening agent ga, 
product to 10 gal water 
J-?r acre 

i .6 ga1s ;ofdt:r- .. Ji 
ir. 8.4 gals w3ter 
;. J ~:;al s,-' .:.c1·= 

: . :. 1jQ.:.:. .')( :2··. 

i•~ ~:a g~is w~re~· 
}.) ga1s/acre 

i.C oais T0rce:r, ~:J~ 
i~ S~4 gals ~t~er 

.. , \ c:.' acr:: 

NEAREST COMMUNITY 

7 km to Burpee's Corner 

7 km to Pleasant Villa 
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4 km to Haneytown 

5 km to Upper Gagetown 

4 kn: r.o Bu,·::or, 5:a ti on 
5 km tn Burpee's Corno.~ 
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YEAR_ 

1967 

l?58 

1. 

2. 

3. 

4. 

AREA 

Area 5 North of Northing 78 

Argus Impact extending NW 
including sentry posts 2 and 3 

Lawfield OP including sentry 
posts 13, 14, 15 extending NW 
to boundary of La1·1field Impact 

.l\rea 28, 29, 37 

Wei~ ·i~·1~;-::c,~ ~-,..-1c;e.e-:-... a·;~· :::i,-1(: 

"\,,· .. ~(; 

6. Area 32 and West to 
Easting 93 ir Area 3: 

l. ;rea 3o:Jr,dec ::..:· 
;~: Nor:riirg :,.:. 
:,: "lortning F' 

~as~ir1.3 J} 
W: Easting JO 

~.-2a;; 2-31 
!-i.. ,-:;: ·--= l - : . -' -

----- --- • 

ACREAGE 

1817 

1080 o~t of 
2639 

1661 

2000 out of 
10,833 
{vario:Js 
parcels of 
original 
farmlaPc) 

30i2 uu': c,:' 
35.S 7 

APPLICATION METHOD 

Aerial Spray Helicopter 

Aerial Spray Helicopter 

Aerial Spray Helicopter 

Aeria1 Spray ~elicopter 

CHEMICAL 

1.6 gals Torden 101 
in 8.4 gals water 
10 gals/acre 

1.6 gals Torden 101 
in 8.4 gals water 
10 gals/acre 

1.6 gals Torden 101 
in a.• gals water 
10 gals/acrE 

1.0 gal 2,4D 
i~ 2 gal ell a~G . ;al~ 
water - ap~'.ied ~t 
5 gal;acre 

l.E ga1 :0rd~ 1 : .1.u~ 

i:~ ?.t ~C:~:. -- ✓?:c.( 

~:,;_•. c·:~c 

. --- ···--- ------···- - • -- • -·-· ---- ------ - • ·-·-- -- ·-

f!..f •• • . -~ ga i T--.<·;~r:;; } ._.: 1 
:- - <l ·]c' -, '" 

' .. , •J£.. ~ •; •. :-: ._ 

NEAREST COMMUNITY 

5 km to Burton Station 

4 km to Haneytown 

7 km to Pleasant Villa 

8 ~n to Central H~mpsteao 
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'° 0 .... 

YEAR 

1969 

1970 

N -
N 
~ 
6 
0 
0 ..... .... 
""' 

1. 

2. 

1. 

2. 

AREA 

Area 3 bounded on NW by 
Allen Brook 

Area 37 NW of Hampstead Rd; 
Area 28 west of MacKenzie Rd: 
Area 27 and 36 NW of Lawfield 
Road 

Argus Impact 

Hersey Jmpac:. 

A.rea 8ound~r:: b:,: 
;1urthi!"i~ i::=-: 
~-4crr.n·::1~ ..,_ 

E.: 
W: Ea~t mg ~3 

Var Tra"~i.,g .",reas _: :;; ·s 
45 ~ 5: . - J-' 

,-16YS':3. :n'.~-:: ,::~e, ·:.: ~' i" • 

ACREAGE 

355 

3355 

1550 

3149 

APPLICATION METHOD 

Aerial Spray Helicopter 

Aerial Spray Helicopter 

CHEMICAL 

1.6 gal Torden 101 in 
8.4 gals water 
10 gals/acre 

1.6 gal Torden 101 in 
8.4 gals water 
10 gals/acre 

NEAREST COMMUNITY 

Adjacent to Upper Gagetown 

14 km to Hampstead 
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Aerial Spray Helicopter 

Aeri~1 S~·a; Helicopter 

1.6 gals Torden 101 in 
8.4 gals water 
10 ga] <:,/ acre 

1.6 gals Torden lCl in 
8.4 gals water 
l'J gals/acre 

1.5 aals Torde~ lGl in 
?,. 4 Cle: 13 vJrP:e•~ 

::J ge, 1 s/2c. re 

: ':. a3": s '.'.J,-·den 
E:.:l gals .-:ater 
lG g5~s,--ac~e 

j_.:J._ 

, .5 ga1s :c>raen iD1 in 
8.4 gai5 wate.-
i.:: gc::,. :;er-:: 

1. c ga 1 :;; To r'de•·. 
c'.t q51s -..,c":~t-

z 
7 km to Geary ~ 

C) 
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rn 
s 5 km to Upper Gagetown rn 
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z 
6 km to Pl eas;i:-it ,,;-, , ~ ~-
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YEAR 

1971 

AREA 

1. Greenfield Impact including ICM 
Impact extending North into Area 
5 to Northing 78 

2. Lawfield Impact 

3. Area 29 South of Hampstead Rd 

ACREAGE 

4469 

2348 

2808 

---
1972 -------------------------

1• Area 1 and, 

2. 

4 

-~ ·~'=~te\--::.: .'J.-, 
,c, :-

APPLICATION METHOD 

Aerial Spray Helicopter 

Aerial Spray Heiicopter 

Aerial Spray Helicopter 

CHEMiCAL 

1.6 gals Torden lJi 
in 8.4 gals water; 
10 gals/acre 

1.6 gals Torden lJl 
in 8.4 gals water 
10 gals/acre 

1.6 gals Torden iJl 
in 8.4 ga~s wate-
10 gal s/a:re 

.~EAREST COMMUNITY 

4 km to Burton Station 
5 km to Burpee's Corner 

6 km to Mill Pond 

7 ~m co Hampstead 

------------·---- --- - -
:.~ gal 7jr1en :~: 
in 3.4 gals wa~e~ 
l0 gal s/ac,·e 

,.-i Jal ;orc:;e, ... 
: •: 9~: .· .-.2 r::r-

.• :c Jill l:JreJ<,•~ 
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YEAR 

1972 
(cont'd) 

1973 

AREA 

7. Argus Impact extending 
Including SP's 2 and 3 

8. Wellington RL Range 

1. Area 3 bounded on NW by 
Allen Brook 

2. Area 28, 29 and area 17 
South of Northing 59 

North 

3. Area 32 and West to Easting 
98 in Area 31 

1. Area a 

, Ared 37 N~ Jf ~a~ps:e5c ~~; 
Are~ 2€ 0est 0 f Mac~EGZ1s R:: 
Area 27 and 36 NW to Lawfiel~ 
Rd. 

ACREAGE 

1080 

255 

253 

5000 

]3D9 out of 
3687 

789 

APPLICATION ME:HOD CHEMICAL 

Aer:ial Spray Helicopter Torden lOK pellet 
applied@ 30 lbs/acre 

• Aeria 1 Spray He1icopter Torden lOK pellet 
applied J 30 lbs/acre 

Aerial Spray Helicopter T-101 -1. 6 gals to 
8.4 gals water; 
10 gals/acre 

Aeri a 1 Spray Hel icoote,. T-101 1.6 g:1. ls to 
8.4 ga 1 s water; 
10 gals/acre 

Aeria~ Spray ~elicopter T -!Ql 1.6 gals tc 
3.4 gals v:ater; 
! ,, gal s/acrr:. 

- - -- -- - - - ------ - ---- ------ ----

T-iOl 1.6 gai; to 
8.4 gals water; 
10 gals/aue 

~ - IL) l ~ . ~ ga i : 
·:.. 4 gc ~ _; .... a: e ( ; 
!i1 galslcc:rF 
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YEAR 

1975 

. .,· . ._ 

AREA 

1. Area Bounded by: 
N: Camp Argonaut 
S: Heliport 
E: Town Limit Line 
W: Lindsay Brook 

2. Area 5 North of Northing 78 

3. Garfield Impact including 
ICM Impact extending North into 
Area 5 to Northing 78 

4. Argus Impact 

5. oroposed Sniper P.ar.gE: 

ACREAGE Af:PL!Cf.~Iu, •-~E:HOD ----

508 Aerial Spray Helicopter-

1817 Aerial Spray Helicopter 

l46j Aer1 :l."I Spray he Ii ,:opter 

:5::iJ . .1.'= ,..i a 1 S;.;ray '-le'.-;•. o;:,ter 

Aerial Scray Helicopter 

CHEMICAL 

Torden 10K Pellet 
30 1bs/acre 

Torden lOK Pellet 
30 1 bs/acre 

Torden 10K Pe11et 
30 lbs/acre 

TordE:n lOK ;:,E:·11 e~ 
30 l bs/acrE: 

T0rden 10~ Pelle~ 
3G l bs/2rre 

NEAREST COMMUNITY 

1 km to Burton Station 

5 km to Burton Station 

4 km to Burton Station 
5 km to Burpee's Corner 

., km 1:0 Geary 

_ krr. to Geary 
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HU ('J.lA<)'l' HF,!l~H ,•u ., lTATITr.TT<' 'l'RATnnr. A'Pli'A~ r. F 'R f':m -· N.H. 

IGNATI 0 i'i 
y e a r 0 f an o 1 i C a t i on. 

Acreage 1970 1971 1972 19"5 1976 1977 1978 1979 of (net) 
1971 197L. 1980 

A'Pli'AS u .. t.han n f :, T nlic,:1t.i n n 

Icdjlli , M;.,.,..._ 11"1- .... •-: ,-.":111 "'--.; "; ""' A __ ., hf,-, , 1,_g7 •HIT.I -- - - -
II ,, II II II - II " ? ,.at. IJ.l/T.1 - -- - -
II II II n II II II 1 ,., ,. - ,,,IT, - -
II II II II " II II l,_ t.01. - - - - - -
II II II II II " " 'j SOB - - - - IU/'P1 -

'T'--lr n,,.;v;-- a--- 700 •Hilt !- I - - - -'l'anlr n.-;y;n,. /1, ,., _________ a--- - Mn.-+h l .Al? - ll-l'IT I - - IU/'Pt 

Table Drivina & Manoeuvre Area - South L. ,.t.a 11-l'IT.I - - .,,1..,, 

Tank Battle R"nae 1 n'JI. •Hll 1 - - -
Tank Fa=al Ra=e - North 1 080 - - 1HIP 1 - - -T. Formal R>tnP'e - South 1 'j<;Q •HILi - - - - ···'-· T; aht. Morl,,.,. 'P--e ?t;t; - - IHIPI - - ·.:. -
Artillerv Gun Area No. 1 ::>?l - - •HIT.I - - -

II II II II 2 '355 - - - 'H/L' - -
II II II II • ?01 - •HIT I - - -II " II II J. ,7n - ,utr, - - -II II II II t; 116L. - - - - - -

Art.;Jl.,rv "';,rpet. Ar"ii - Hersev < l J,Q IJ.llT I - - - Uff'PI -
II II " - T -•Jt•;_, d ? ').).0 - 11-111.• - - - -

llnit T-- 0 "; -- a .. a,, Mn , ~r ... ..1-,1, a-,t. 11-IIT I - - - -
II II II II 1 - South 1 829 - - IJ.1/J,I - - -
II II II II :;, 1. ?fll. - - 11-1/T I - - -
II II II II 1 r;_nnn - - - IJ.1/T I -II II II II l,_ 1.1,;,; - - - 1 HIL 1 -II II II II r; 2-808 - •nil.I - - - .. 

'Packet T 'P """· , t.,; •HIT I - - 1H/P 1 -..N...~ - bl 'P---- .,,,,; 11-llTI -- - -
I .;♦; nn «. M·; n; ....... ,.. ___ ..,_ .no - - 1uh I - -Sub Unit Train;na Area No. 1 (n .. i.,inal F"'l"Tllland) 11'3 1 H/1 1 - - - - -II II II 2 11 ,. 1HIT.1 - - - -

II II 1 1 ,.o lt!fT I - - - -
II II l, 171. IJ.1/T' - - -II I 'j l._10 •H/r.1 - - - -
II (., ?t;l IH/r.l - - -> ., l'i7 IH/Tt - - - - -C R 11Q 11,1'/r. I -C - -co Q 11,1, ,u·IT, - - - -C ..... ,n 

" 1,0 •ilv - -N 
'i8 •H/11 ~ 11 II - - - - -..... 1? II -,1,t. ru/T 1 - - -..... - -

,II, ,~ II J,J,A •Hfr I - - - - -,;., 1 / II ,:,n ru/T I -..... 
~ING: - 1H/L 1 = Helicopter Aircraft Spray Treatment with Liquid Herbicide. 'H/P• Helicopter Aircraft Spray Treatment with Pellet Herbicide. 
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INFOIDfJ\TION 

TOTAL VALUE OF CONTRACTS: 

Helicopter Treatment 'L' 
II II rpt 

T 0 t a 1 s : 

AVT" 'GE COST FER ACRE: 
He_ copter Treatment 'L' 

II II I pt 

HERBICIDE USED (i) 

(ii) 

(iii) 

CODINGS: - Line .. . 
Line .. . 
Line .. . 

REMAI!KS - GENER.AL. 

~ 
0 
C0 
0 ... 
I\) 

':-' ... 
I\) 

b 
0 
0 ... ... 
C0 

Sheet 
CHART. BRUSH CONTROL. VARIOUS TRAirITNG AREAS. C. F. B. GP.GETOWN N.B. 

m m !:a ,.. , c, h p p t 
y e 0 i p p 1 i C a t a r a 

1970 1971 1972 1973 1974 1975 1976 1977 
$ ¢ $ ¢ $ ¢ $ ¢ $ ¢ $ ¢ $ ¢ $ ¢ 

222,850 50 276,718 75 l'.355,388 39 257,500 00 249,681 50 257,61 2 

222.850 _50 276,718 75 1355,388 39 257,500 00 249,681 50 257,613 20 

27 25 28 75 JO OJ 29 65 19 <;() 

37 00 _30 <;() /.,, <)A 

··i:-1.v. .• 1 '1'/ .LU .• 
1T-10K 1 1T-161 1 'T-101 1 1T-10K 1 1T-101• 'T-lOK• 

(i) •T-101 1 = 1.6 gals Tordon 101 in 8.4 gals of Water applied@ 10 gals per acre. 
(ii) 
(iii) 

i 0 n . 
1978 1979 1980 

$ ¢ $ ¢ :t; ¢ 

; 

•T-10K' = Pellets applied@ JO# per acre. 
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. --------------

SECOND GRCJWrH CONTROL TRAINim AREAS 

D e 8 i g n a t i 0 n y e 
t Acreage 1965 1966 0 

A r e a (net) M e t h 

Individual & Minor Tactical Trainirur Area No. l 497 - -..... It It II It It It ~ J,.96 - -n It n n n n n ~ L.lJ,., - -n n n n n It n " 684 - -n n n n n n n ' ,;os - -Tank Drivina Area '!'i'-t ~ -, - -
Tank Driviruz & Manoeuvre Area - ?lorth 1-817 - -
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THE VIETNAM CODE · CFB GAGETOWN · TWO STATEMENTS · ONE OVERLAP

The dates, in their own words
Neither document references the other. The overlap is their own.

STEPHEN HARPER · LEADER OF THE CONSERVATIVE PARTY OF CANADA

“A Conservative government will stand up for full and fair compensation for persons

exposed to defoliant spraying during the period from 1956 to 1984. We’ll disclose all

information concerning the spraying to veterans and civilians, and we will provide medical

testing to any person who may have been exposed.” 

Woodstock, New Brunswick · 11 January 2006 · timestamp 27:17

Researcher’s own corrected transcript of his recording · broadcast as The Promise · CBC Radio The House

· 19 May 2007 

Twelve days after making this campaign promise, Stephen Harper was elected Prime Minister of Canada.

DONALD TRUMP · TRUTH SOCIAL

“Vietnam War: 19 years and 5 months, 58,220 DEAD.” 

Truth Social · Tuesday, 21 July 2026, 3:51 PM

Consistent with U.S. Department of Defense official framing: November 1, 1955 – April 30, 1975 · DoD

News Release No. 581-98, 6 November 1998 

The United States government officially dates the Vietnam War from November 1, 1955 to April 30, 1975

— the day Saigon fell — nineteen years and five months. Nine months after that official start date, CFB

Gagetown received its first herbicide spray. A future Canadian prime minister named Gagetown’s spray

program as running from 1956 to 1984: encompassing the entire war, and nine years beyond the fall of

Saigon.

Harper’s dates (1956–1984) from his 11 January 2006 campaign statement, Woodstock, N.B. · The ex gratia fund his

government subsequently created was restricted to 1966–67 only. · Trump’s Vietnam duration figure confirmed

against DoD News Release No. 581-98, 6 November 1998. 
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