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Overview

ÅIssues in Range and Training Areas (RTAs)

ÅRevolutionary Insensitive, Green and Healthier 
Training Technology with Reduced Adverse 
Contamination (RIGHTTRAC) Concept

ïFuzing System

ïMain Explosive Charge

ïGun Propellant

ÅConclusions
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Environmental Impacts of Weapons

Evaluate 

Energetic 

Contamination

Firing Range 

Source Terms

Apply sound 

environmental 

Solutions

CFB Wainwright 

Alberta

Alvadalen Sweden

Ft. Bliss Range



Defence R&D Canada Å R&D pour la d®fense Canada

Environmental Impacts 
of Munitions on Training Ranges

Å R&D program led by DRDC Valcartier (15y+) (25M+)

Å Large international efforts, with USA, Sweden, the 
Netherlands and the other TTCP countries 

Å Training impacts

ïScrutinize operational activities 

ïDevelop site characterization guidelines 
(TTCP KTA 4-28, protocol (completed)) 

ïUnderstand the complex environmental 
fate of explosives (ecotoxicology)
(TTCP KTA 4-32)
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Air-Surface Range

Holloman AFB, NM
Bombing Range

Eglin Air Force Base, FL 
Air-Surface Range

Camp Shelby, MS 
Training Ranges



Defence R&D Canada Å R&D pour la d®fense Canada

Issues

Impact Areas

RDX (Most used explosive)

ÅThe most mobile through the soil profile

ÅMigrates to groundwater and contaminates surrounding areas

Toxic heavy metals (fuze, shell, propellanté)

Firing Positions

ÅSignificant amounts of propellants were detected

ÅSome of the constituents are toxic for the environment and 
carcinogenic for the users. (eg. 2,4-DNT, NG, phthalate 
derivatives, ethyl centralite, heavy metals, etc.)
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Sources of Munitions Residues

Å Firing Positions

ïIncomplete combustion of propellants

15% (84 mm), 3% (9 mm)

ïOpen burning of excess propellant Environmental 

Impacts

Health 

Hazards



Defence R&D Canada Å R&D pour la d®fense Canada

Sources of Munitions Residues

Å Target/Impact Areas

ïLow-order detonations of various 
ordnance items

ïUnexploded ordnances (UXO)
blow-in-place operations

ïCorrosion of surface and subsurface 
UXO 

ïRupture of UXO items from nearby 
detonations

Safety 

Hazards

Environmental 

Impacts
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UXOs in Impact Areas

ÅPresence of UXOs

Type of fuze/munition Dud Rate

NATO standard large caliber fuze (105, 155 and 5in): 1-3% 

M ortar and grenades fuzes (60-120mm): 3-5% 

M edium caliber fuzes (20-60mm): 5-8% 

40mm grenades >10% 

Submunition >20% 

Age of munition 

Latest fuze technology: 1-2% 

Todayôs typical fuze: 3-8% 

20-year or o lder munition: 8-10% 

Safety 

Hazards

Environmental 

ImpactsSource: US Defense Science Board Task Force on UXO, Nov. 2003
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Average Canadian Usage of common High 
Explosive Munitions over the last 7 years

Round Round/year HE weight Total HE dud rate HE residues

g kg % kg/yr

155mm 4558 6950 31678 1 317

105mm (HOW) 24370 2200 53614 1 536

81mm (HE) 6348 857 5440 3 163

60mm (HE) 2848 300 854 3 26

Rocket 66mm HEAT 5674 300 1702 3 51

Grenades HE Frag C13 19399 185 3589 3 108

Total 63197 10792 96878 1200

More than 95% of CF munitions 
are currently used in training, in 

domestic operations
180 GL

225 000 kg of 

gun propellant

2000-20 000 kg 

gun propellant 

residues


