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Report Recommendations

• Must be greater federal government involvement by 

departments and agencies other than DND

• Must be a substantial, long-term, financial and scientific 

commitment by federal government

• Government of Canada should call on the United Nations to 

organize a conference with several other coastal countries 

on this serious issue.



Chemical and Conventional 

Weapons abandoned in a 

Marine 

Environment requires a Global 

Response that cannot be 

adequately addressed by any 

one Nation, but rather a 

consortium of Nations who 

recognize the value of reducing 

exposure to these 

“Point Source Emitters” of 

Pollution. 



International Technology 

Advisory Board (ITAB) on Sea 

Dumped Weapons (SDW’s), The 

Hague  

ITAB’s main mission is be to 

provide: 

(1) platform for networking, 

(2) platform for information 

sharing, (3) platform for 

evaluation of emerging 

technologies to be suitable for 

underwater-munitions clearance 

and (4) platform for raising 

awareness on Legacy of 

Underwater Munitions



In the years immediately following 

the end of the war, ships carrying 

mustard gas left regularly from 

Sydney and Halifax for local 

dumpsites; in some instances the 

entire vessel were scuttled. The 

closure of US military installations 

in Newfoundland and Labrador, was 

a source of widespread munitions 

dumping. It is reported that off 

Argentia, large boats left every two 

days to dump munitions in the Cabot 

Strait, for a five month period.





















Photograph of a DMM being examined by the Nereus HROV at a depth of 

approximately 800 m during operations off the coast of

Hawaii (image courtesy of Andy Bowen, WHOI).





A Global Problem



Drift





Science is an important 

tool which teaches us how 

to lead safe and productive 

lives. But science without 

logic and wisdom has its 

limitations. For instance, 

we may never be able to 

conclusively determine 

how much exposure to 

what particular chemical it 

takes to diminish a 

person’s health. 

Yet reducing critical 

pathways of exposure to 

toxic substances is clearly 

a wise investment, even if 

the costs seem high in the 

short term.



According to a US Department of 

Energy study, some ammunition 

abandoned in salt water as far 

back as WWI can be found intact. 

Furthermore, individual 

munitions as small as six inches 

in diameter have been determined 

to have a toxic footprint 

measurable up to three meters 

from the source. It is important to 

note that this footprint identifies 

only the presence of explosives, 

and not some of the far more 

persistent break down products 

such as explosive salts





According to information published by Hunt Oil, one of the companies involved in 

exploration off the coast of Canada, the sound in a radius of five meters from the air guns is 

at the level of 260 decibels, which is considered lethal.  Up to 2,000 meters away, the sound 

is still at the 190-decibel level, which they consider to have possible physical effects on 

marine life. November 2004 resolution of the 16 member states of the Agreement for the 

Conservation of Marine Mammals in the Black Sea, Mediterranean Sea and adjoining 

Atlantic area, which called for "extreme caution" in conducting activities that produce intense 

underwater noise.  (Crab Study)



http://www.underwatermunitions.org/idum_3/pdfs/UN_Rez_Final_EN.pdf
http://www.underwatermunitions.org/idum_3/pdfs/UN_Rez_Final_EN.pdf


CHARACTERISTICS OF 

ORDNANCE AND EXPLOSIVES

• By their nature, ordnance and explosives (OE) and 
other munitions pose an environmental risks. 

• When disturbed, OE may present an imminent 
hazard and can cause immediate death or 
disablement to those nearby. 

• Different types of OE vary in their likelihood of 
detonation. 

• The explosive hazards depend upon the nature and 
condition of the explosive fillers and fuzes.



Developments in the Eighteenth                                                                               

& Nineteenth Centuries

• The modern era of explosives began in 1838 with 
the first preparation of nitrocellulose as a propellant 
and as an explosive. 

• In the 1840s, nitroglycerine was first prepared and 
its explosive properties described. It was first used 
as an explosive by Alfred Nobel in 1864. 

• Nobel in 1869 discovered that mixing nitroglycerine 
with nitrates and combustible material created a new 
class of explosives he named “straight dynamite.” 



• In the nineteenth century production of 
nitroglycerine and nitrocellulose as a gun 
propellant. 

• Ammonium nitrate (another form of 
nitrocellulose) were discovered. 

• Picric acid began to be used as a bursting charge 
for shells. 

• Additional diverse mixtures of various compounds 
with inert or stabilizing fillers were developed for 
use as propellants and as bursting charges.



World War I

• First World War saw the introduction of 
lead azide as an initiator and ammonium 
nitrate.

• One TNT substitute developed was amatol, 
which consisted of a mixture of ammonium 
nitrate and TNT. 

• Tetryl was introduced as a booster explosive 
for shell charges.



The Decades Between the Two World 

Wars

• RDX

• PETN

• DEGEN

• lead styphnate, 

• lead azide 

• Pentolite

• Flashless propellants

• Diazodinitrophenol (initiator)



World War II

• Manufacturing of synthetic toluene from 

petroleum, a chemical precursor  of TNT. 

• Rocket propellants (nitrocellulose and 

nitroglycerine or nitrocellulose and 

DEGDN).

• Tetrytol and picratol, binary explosives 

used in demolitions and semi-armor-

piercing bombs.



• Plastic explosive RDX-based C-4

• Powdered aluminum (increase their power)

• Tritonal, torpex and minol (blast effects) 

• Shaped charge

• Armor-piercing explosive rounds

• Mixing RDX, HMX, or PETN into oily or 

polymermatrices 



Classification of Explosives

• An explosive is a chemical material that, under the 
influence of thermal or mechanical shock, 
decomposes rapidly with the evolution of large 
amounts of heat and gas. 

• low explosive and high explosive are based on the 
velocity of the explosion. High explosives are 
characterized by their extremely rapid rate of 
decomposition with a velocity greater than 3,300 
feet per second. 



High Explosives

• Primary Explosives

– Lead azide

– Lead styphnate

– Mercury fulminate

– Tetrazene

– Diazodinitrophenol

• Booster Explosives

– RDX

– Tetryl

– PETN

• Bursting Explosives

– TNT

– RDX compositions

– HMX

– Explosive D



Chemicals Found in Pyrotechnics

• Aluminum

• Barium

• Chromium

• Hexachlorobenzene

• Hexachloroethane

• Iron

• Magnesium

• Manganese

• Titanium

• Tungsten

• Zirconium

• Boron

• Carbon

• Silicon

• Sulfur

• White Phosphorus

• Zinc

• Chlorates

• Chromates

• Dichromates

• Halocarbons

• Iodates

• Nitrates

• Oxides

• Perchlorates



Chemicals Found in Gun Propellants

• Dinitrotoluenes (2,4 and 2,6)

• Diphenylamine

• Ethyl centralite

• N-nitroso-diphenylamine

• Nitrocellulose

• Nitroglycerine

• Nitroguanidine

• Phthalates



Conventional Munitions Commonly 

Found in Ocean Dumps

• Small arms munitions present minimal explosive 
risks, but because they often consist of lead 
projectiles, they may cause lead contamination of 
the surrounding environment. 

• Small arms include projectiles that are 0.6 inch or 
less in caliber and no longer than approximately 4 
inches. 

• They are fired from various sizes of weapons, 
such as pistols, carbines, rifles, automatic rifles, 
shotguns, and machine guns.



• Hand grenades are small explosive- or 
chemical-munitions. Various classes 
includes fragmentation, smoke, blast, riot 
control, and illumination. 

• Grenades have three main parts: a body, a 
fuze with a pull ring and safety clip 
assembly, and a filler. 

• Grenades have metal, plastic, cardboard, or 
rubber bodies and may contain explosives, 
white phosphorus, chemical agents, or 
illumination flares. 



• Mortar shells are munitions launched from 

gun tubes at a very high arc. Mortar shells 

range from approximately 2 to 11 inches in 

diameter and are filled with explosives, 

white phosphorus, red phosphorus, 

illumination flares and chemical agents.

• Typical sizes include the 60mm, 81mm, and 

4.2-inch mortars. Mortar shells can be either 

fin stabilized or spin stabilized. Mortar 

shells are sensitive to disturbances.



• Projectiles/artillery rounds range from 
approximately 0.6 to 16 inches in diameter and 
from 2 inches to 4 feet in length. A typical 
projectile configuration consists of a bullet-
shapedmetal body, a fuze, and a stabilizing 
assembly. 

• Fillers include antipersonnel submunitions, high 
explosives, illumination, smoke, white 
phosphorus, riot control agent, or a chemical filler.

• Fuzing may be located in the nose or base. Fuze 
types include proximity, impact, and time delay, 
depending upon the mission and intended target.



• Sub munitions include bomblets, grenades, 
and mines that are filled with either 
explosives or chemical agents. 

• Sub munitions includes antipersonnel, 
antimateriel, antitank, dual-purpose, and 
incendiary. They are scattered over large 
areas by dispensers, missiles, rockets or 
projectiles. 

• Sub munitions are activated in a number of 
ways, including pressure, impact, 
movement, or disturbance magnetic.



• Rockets and missiles pose serious hazards 
for residual propellant to burn violently if 
subjected to impact, heat, flame, or sparks. 

• Rockets and missiles consist of a motor 
section, a warhead, and a fuze. 

• Missiles have a guidance system that 
controls their flight trajectory. The warhead 
can be filled with explosives, toxic 
chemicals, white phosphorus, sub munitions, 
riot-control agent, or illumination flares. 



• Bombs may penetrate the ground at variable depths. 

Dud-fired bombs that malfunction and remain on or 

near the ground surface can be extremely hazardous. 

• Bombs commonly range from 100 to 3,000 pounds 

in weight and from 3 to 12 feet in length. Bombs 

consist of a metal container (body), a fuze, and a  

stabilizing device. 

• The bomb body holds the explosive chemical or 

combination filler, and the fuze (nose and/or tail) 

may be anti-disturbance, time delay, mechanical 

time, proximity, or impact or a combination thereof.



Chemical Reactivity of Explosives

• Standard military explosives are reactive to varying 
degrees, depending on the material, conditions of 
storage, or environmental exposure. Precautions must 
be taken to prevent their reacting with other materials.

• Lead azide will react with copper in the presence of 
water and carbon dioxide to form copper azide, which 
is an even more sensitive explosive. 

• Ammonium nitrate will react with iron or aluminum 
in the presence of water to form ammonia and metal 
oxide. 

• TNT will react with alkalis to form dangerously 
sensitive compounds. 

• Picric acid easily forms metallic compounds, many of 
which are very shock sensitive.



• Because of these reactions, and others not listed, 

military munitions are designed to be free of 

moisture and any other impurities. Therefore, 

munitions that have not been properly stored may 

be more unstable and unpredictable in their 

behavior, and more dangerous to deal with than 

normal munitions. This is also true for munitions 

that are no longer intact, have been exposed to 

weathering processes, or have been improper 

disposed of. These conditions exist in ocean 

dumps sites.



• The potential for the hazards posed by 

conventional munitions is a result of the 

following:

– Type of munition

– Type and amount of explosive(s) Type of fuze

– The potential for deterioration of the intact 

UXO and the release of munition constituents

– The likelihood that the munition will be in a 

location where disturbance is possible or 

probable



Environmental Factors Affecting 

Decomposition

• Soil moisture

• Soil and or water type

• Soil and or water pH

• Buffering capacity

• Resistivity

• Electrochemical (redox) potential

• Oxygen

• Microbial corrosion



• The human health and environmental risks 
from OE are caused by explosives or other 
chemical components, including lead and 
mercury.

• Exposed to munition constituents, humans 
may potentially face long-term health 
problems, including cancer. 

• The adverse effects of munition constituents 
are dependent on the concentration of the 
chemicals and the pathways by which 
receptors become exposed.

Toxicity and Human Health and Ecological





LITTLE STEPS

UNITED NATIONS 

CONFERENCE 

ON SDW’s



Chemical and Conventional Weapons abandoned in a Marine 

Environment requires a Global Response that cannot be adequately addressed by any one 

Nation, but rather a consortium of Nations who recognize the value of reducing exposure to 

these 

“Point Source Emitters” of Pollution.

UNITED NATIONS RESOULITON ON SEA DUMPED CHEMICAL MUNITIONS

Cooperative measures to assess and increase awareness of environmental effects related 

to waste originating from chemical munitions dumped at sea

www.underwatermunitions.org


