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I. INTRODUCTION

Oceans cover approximately seventy-one percent of the Earth’s surface.' Years of
treating the ocean as an inexhaustible resource and receptacle have “taken their toll.”* As with
other forms of subsurface ocean pollution, discarded military munitions, including chemical
munitions (CM),’ are usually “out of sight,” and are therefore often “out of mind.”* Although it
is highly unlikely that CM poses as great a threat as other forms of ocean pollution, the presence
of CM in the ocean may still pose some risks. The most tangible risk may be to personnel on
fishing vessels who catch CM in their nets.” The recent discovery of military munitions,
including one containing suspected blister agent, in crushed clamshells lining driveways in
Delaware, United States, indicates that other workers and consumers may also be exposed to
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some risk.

The duty not to pollute the oceans and liability for that breach of duty are found in both

customary international law and under international agreements such as the United Nations

Convention on the Law of the Sea (UNCLOS), although an injured state may not be able to



enforce such liability.” In the case of 20th Century ocean dumping, the question of who should
be responsible for cleanup of dumping sites and how liability can be enforced is complicated by
several factors, including the passage of time, the commonality of the practice, the connection of
dumping activity to the conduct of war and national defense, safety and engineering issues, and
the difficulty of one nation taking responsibility for clean-up that touches on international
interests. This paper seeks to highlight these difficulties and point out future issues for research
and policy development where appropriate.

First, the history of regulation of ocean dumping in general, which included dumping of
CM, is examined to show why and how ocean dumping was stopped and what laws continue to
restrict it today. Second, this paper lays out the history of where ocean dumping of CM is known
to have occurred across the world, and the circumstances and nations involved. Within this
section, the cases of fishermen injured near Bari, Italy, are noted to illustrate the kinds of injuries
that can occur. The discovery of almost exclusively non-chemical munitions in Delaware,
United States, is also discussed in order to demonstrate responses made by United States federal
(military and civilian) organizations and state agencies to illustrate what might be done if more
CM were found in the United States. Third, the complicated question of jurisdiction over the sea
is discussed to delineate which parts of the ocean one or more nations may exercise jurisdiction
over, and whether clean-up is an activity that may be performed. Fourth, the paper pulls together
all of these ideas to discuss possible responses to mitigate the potential damages of past ocean
dumping. The paper concludes that coordinating would be an extremely difficult and not
necessarily ideal action. Rather, continued education of the public, especially commercial
entities engaged in fishing and other activities at sea and their workers, and residents of coastal

areas, is the best defense against possible future harm. If incidents arise in the future, the success



of federal and state authorities of dealing with the situation in Delaware, U.S.A., indicates that
appropriate response mechanisms are in place, both on the Defense Department’s side to
coordinate clean-up and the federal and state agencies’ side to enforce safety for workers.
Injured consumers (there have been none as of yet) can likely seek redress through domestic law
channels in the law of torts.

II. REGULATION OF OCEAN DUMPING OF CHEMICAL MUNITIONS

Ocean dumping of CM was an accepted disposal method from World War I until the
early 1970s.® There is little documentation of ocean dumping before the 1940s.” From a U.S.
perspective, a lack of record keeping and the absence of effective technology to monitor low-
level emissions made it difficult to evaluate the success of ocean dumping and other disposal
techniques used by the U.S. Army before 1970."

The absence of records and effective monitoring technology may have contributed to the
lack of readily available information about the general effects of ocean dumped CM on human
health and the environment generally. As of today, few studies have been completed or
definitive conclusions reached about the effects of ocean dumping, including the dumping of
CM."" However, in the early 1970s, a series of developments on this topic gained the attention

of the U.S. Congress.'? Concern about ocean dumping of CM was only a part of this movement.

The Executive Summary of the U.S. Army's 1994 “Alternative Demilitarization
Technology Report for Congress” indicates that pre-1970 disposal operations, including ocean
dumping, “were standard industrial practices and were conducted without fatality or adverse
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public reaction. Nevertheless, in May 1969, the Department of Defense halted the planned

disposal of over 25,000 tons of CM by burial in the deep ocean in response to public concerns



about the possible effects on the ocean environment and the dangers associated with the
transportation of CM.'* Also in 1969, a report of the National Academy of Sciences’ National
Research Council concluded that ocean dumping of chemical warfare agents or munitions should
be avoided, as its environmental effects were unknown."

In 1970, the Council on Environmental Quality (formed under the National
Environmental Policy Act of 1969) '® submitted a report at former President Nixon’s request
about the problems of ocean dumping.'” Sparked by this report,'® and possibly by the report of
the National Academy of Sciences, Congress passed the Marine Protection, Research, and
Sanctuaries Act of 1972 (MPRSA), which ended the practice of ocean dumping of many
materials by the United States." Title I of MPRSA prohibits transportation of chemical warfare
agents from the U.S. for the purpose of dumping beyond the territorial jurisdiction of the U.S.*°

Similar changes were taking place in the international arena. In 1972, during the U.N.
Conference on the Human Environment in Stockholm, the United Nations called for a
convention on the issue of ocean dumping.>' Representatives and observers to the resulting
convention met in London for two weeks in 1972, representing ninety-four countries and eight
international organizations.”> The convention adopted the Convention on the Prevention of
Marine Pollution by Dumping of Wastes and Other Matter (London Convention), which opened
for signature on December 29, 1972, and entered into force on August 30, 1975.%

The London Convention prohibits the deliberate disposal of certain harmful wastes,
including chemical warfare agents, outside the internal waters of the states who are parties to the
convention.”* As of October 2003, eighty countries, including the United States and the United
Kingdom, have signed the London Convention.”” Today, the London Convention “remains the

basic international framework for controlling ocean dumping.”26



I11. EFFECTS OF CHEMICAL MUNITIONS IN THE OCEAN AND AREAS
WHERE OCEAN DUMPING MAY HAVE OCCURRED

Considering that uncertainty about possible negative effects of ocean dumping of CM is
much of what led to its discontinuation as a form of disposal, and that the practice has not been
used since the late 1960s or early 1970s, it is not surprising that few definitive conclusions have
been reached today about its potential dangers to the environment. However, despite a lack of
information about general environmental effects, there are documented instances of human
injuries or potential human injuries associated with ocean dumping of CM. In this context,
chemical munitions may be CM or related training materials intentionally disposed of in the
sea.”” Nations may have dumped their own CM or the captured CM of wartime adversaries.*®

A. Post-World War Il Dumping and Injuries to Fishermen

A website created by Mitretek provides the best summary of areas known to have ocean
dumping and its effects found during research for this paper, and its key findings will be
summarized in the following sections.”” The earliest recorded incident of dumping of CM into
the ocean by the United States occurred when the U.S. dumped lewisite into the Atlantic Ocean
somewhere between England and the U.S. at the end of World War L*° During Winter 1945, the
United States may have dumped unspecified quantities of phosgene, hydrogen, cyanide,
cyanogen chloride bombs in the Adriatic Sea, near Bari, Italy.”’ In April 1946, unspecified
quantities of mustard and/or Lewisite bombs may have been dumped in the same location.*
However, intentional disposal or “dumping”” is not the only possible source of mustard found in
the Bari region. In December 1943, the American freighter, the S.S. John Harvey, exploded and
sank during a German raid on Bari, Italy, while carrying 2,000 bombs, each containing 60 to 70

pounds of sulfur mustard (H).**



From 1946 to 1997, medical researchers at the University of Bari conducted a study of
fishermen in Molfetta, located thirty kilometers north of Bari.* Two hundred thirty-two (232)
male residents of Molfetta were exposed to mustard during this time period by picking it up in
their nets.”® Ninety-seven (97) cases, including five casualties, occurred between 1946 and
1955.*7 The most common anatomical sites of injury for these fishermen were arms (45% of the
contaminated subjects), hands (39.2%), face (32.5%) and eyes (27.2%).%® Reportedly, only 0.7%
of fishermen had respiratory symptoms, which were a common injury among veterans of World
War L. The most recent case reported through this study occurred in June 1997.*° However,
this was only one of twelve incidents reported between 1986 and 1997.*'

In addition to ocean dumping in the Adriatic, the United States and United Kingdom have
reportedly dumped approximately 215,000 tons of CM into the sea, much of it from the German
stockpile.*” Between 1945 and 1948, the United States dumped 32,000 tons and the British
dumped 75,000 tons of captured German CM.* During the same period, the British also
dumped 100,000 tons of CM from Scotland. Some of the British dumps at the end of this period
may have been in the North Sea.** During the 1950s, the British dumped another 17,000 tons
from the German stockpile and the 8,000 tons remaining in their stockpile, possibly in the Irish
Sea.”

Approximately 50,000-150,000 tons of CM stores found in Japan and Germany were
dumped in the Baltic Sea between 1946 and 1947, with most of the dumping occurring in the
Bornholm Basins, fifteen miles northeast of the Danish island of Bornholm.*® Dumping also
occurred in the Pacific Ocean and the Sea of Japan after World War I1.*

In addition to injuries reported by the fisherman near Bari, Italy, accidents have also been

reported in the Baltic Sea, the Pacific Ocean, and Japanese coastal waters. Most reports are from



fishermen who have caught lumps of mustard gas in their nets.*® The Mitretek website explains
how this might happen: “When exposed to sea water, mustard forms a thick outer ‘crust’ over a
core of mustard which allows the mustard to be brought to the surface where it can injure
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unsuspecting fishermen.

B. Possible Effects of Ocean Dumping in the Continental United States: Other
Military Munitions Incidents in Delaware, U.S.A.

Between 1946 and 1970, the U.S. military dumped CM near the coastal waters of the
United States.”® During that time, CM was loaded at approximately 10 states for dumping near
the Gulf of Mexico and other locations.”’ Dumps like these may have been the source of
munitions, including the CM found in a clamshells generated as a processing by-product and
used for paving in Delaware, United States , in 2004.

In February, 2004, a Delaware man found 32 live grenades (“pineapple” hand grenades
and rifle grenades) in the crushed clamshells he purchased to pave his driveway.’> Smaller
batches of World War I and World War Il munitions turned up in a clamshell paved service road
near mobile home communities between Port Delmarva and Rehoboth Bay, Delaware, and in
two driveways near Laurel, Delaware, in March and April 2004.>

These crushed clamshells have been purchased by residents and farms as an economical
driveway paving material.”* A Milford, Delaware-area trucker hauled all of the shells used to
pave Delaware driveways where these munitions has been discovered from the Milford clam
processing plant of Sea Watch International.>

The Department of Defense has responsibility to respond to requests from law
enforcement for help in addressing military munitions. The responding explosives ordnance

disposal (EOD) team evaluates the condition of the item and when necessary removes the item

for destruction at a military demolition range. Three members of an Air Force EOD team were



injured at a military range when destroying a World War I mustard agent filled munition that
they had recovered during an explosives and munitions emergency response from a clamshell
driveway in Bridgeville, Delaware.”® This was the only CM in these incidents. The EOD team
was responding to a state law enforcement request for help with this munition.”’

Fisherman harvesting clams operate a dredge for 15 minutes, bring up one or two tons of
clams in cages, which are then placed on a truck and shipped to the Milford processing plant.58
The U.S. Army Corps of Engineers (USACE) identified 33 vessels that dredged clams
potentially containing munitions five miles off the New Jersey coast.” Sea Clams are harvested
in relatively shallow water, usually from about 60 feet to as much as 120 feet in depth.” The
recorded CM disposal sites off the mid-Atlantic coast are at significantly greater depths than
commercial fishing operations. Thus explanation of the recovered CM item is unexplained and
USACE is currently investigating to identify the areas where munitions have been recovered.

Although only one CM item was discovered, the discovery of other types of munitions
raises interesting questions about appropriate actions to deal with possible future problems.
Further, the effects of the one CM item found indicate that although caution is needed in
handling munitions, procedures in place have been protective of the public.

USACE investigation of all sites in Delaware where military munitions have been found
in clamshell paving materials ensures that no more munitions remain." The Corps also
inspected Sea Watch International’s Milford, Delaware, plant, and the property of the clamshell
hauler.* Over 300 munitions have been found in Sussex County, Delaware.”

The cost of clearing clamshell paving materials of unexploded ordnance delivered during
the 2003 to 2004 clam fishing season may run as much as $20 million.** The Department of

Defense investigation closely coordinated with the Delaware state Department of Natural



Resources and Environmental Control (DNREC), the Delaware State Police, and U.S.
Environmental Protection Agency.®® This coordination was done to assure that no further
deliveries of munitions would occur, to streamline response to any citizen concerns or munitions
discoveries, to establish communications channels, and plan investigation and when necessary
removals at other clamshell delivery locations. One hundred six (106) customers of the
clamshell hauler have been identified, all of whom will be visited to determine if their property
requires a munition response (investigation and removal).*®

In a citation issued October 13, 2004, the federal Occupational Safety and Health
Administration (OSHA) accused Sea Watch International of subjecting their workers “to
explosion, skin contact and inhalation hazards due to military munitions being discovered during
the processing and packing operations.”® Further, the company was alleged to have no
emergency response plan to address munitions found during the clam shucking and sorting
process.®® Sea Watch employees had found 12 explosive devices which they improperly stored
in a company basement.” The munitions were recovered by an EOD team and have been
destroyed.”

OSHA fined Sea Watch $9,000, giving the company 15 working days to pay the fine, fix
the hazard, formally contest, or request an informal conference.”" According to the company’s
attorney, Sea Watch planned to ask for a conference.”” OSHA instructed Sea Watch to screen
each cage of clams to ensure no metal is present, and to notify state law enforcement and Dover
AFB to deal with any munitions found.” Sea Watch’s attorney reported that clams arriving at
the plant are inspected, and a disposal container is on site to hold any munitions discovered.”

Sea Watch’s attorney stated that a device had been ordered that could detect metal components



as small as a fish hook.” This would be used to stop processing on the conveyor belt if
munitions are discovered.”®

There is no record at OSHA of another complaint against Sea Watch.”’

DNREC issued a cease and desist order in October 2004 to stop the hauler from
stockpiling and transporting processed clamshells until all military munitions has been
removed.”® The Corps performed an initial screening of the hauler’s stockpiled clamshells.”
After the initial screening by the Corps, all further requirements were the hauler’s responsibility
as part of his ongoing business. The hauler was notified by the regulators that he could not sell
any more clamshells directly to consumers until all shells have been screened, or face a $2,500 to
$25,000 penalty for violating the order.*® The Corps discussed options for eliminating the risk at
the processing plant in December 2004, which also addressed the hauler’s need to screen the
shells.®’ DNREC issued similar orders to the hauler on November 26, 2004, and in late
December 2004.%

Also in late December, DNREC issued a cease and desist order to Sea Watch’s Milford-
area processing plant not to allow any shells to be removed from the plant before being cleared
of munitions.*® As of December 31, 2004, Sea Watch’s attorney stated that a metal detector was
already in place to detect any munitions before it is placed in the hauler’s truck, and that they
would notify the Corps of Engineers if any munitions were found.**

IV. JURISDICTION OVER THE SEA

Customary international law of the sea was generally based “freedom of the seas,” or the
idea that no single nation state or states could assert sovereignty over the seas.*> However, there
has also been disagreement over “the length of the territorial sea, which is the area of the

. . . . 86 . . . .
adjacent water over which states can exercise sovereignty.”” This concept remained in dispute
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after two United Nations conferences, until the third conference resulted in the 1982 United
Nations Convention on the Law of the Sea, which came into force in November 1994.%7

This convention establishes the maximum breadth of the territorial sea at twelve miles,
and set out different zones of the sea in which states have different rights.*® In addition to the
territorial sea, these zones include the internal waters, the contiguous zone, the exclusive
economic zone, the continental shelf, and the high seas.*” A majority of countries follow the 12
mile distinction.”

Generally states have absolute sovereignty over internal waters, but most states will not
exercise jurisdiction over a foreign vessel docked in an internal port unless it affects the local
peace or safety.”! Exercise of jurisdiction over the territorial sea is great but subject to the laws
of the Convention and to “other rules of international law."** “States can claim an exclusive
economic zone (EEZ) of up to 200 nautical miles from the baselines from where the length of the
territorial sea is measured,” and jurisdiction of a state in its EEZ includes “protection and

% High seas are waters not part of the internal waters,

preservation of the marine environment.
the territorial seas, the contiguous zone, or the exclusive economic zone, and are generally open
to all nations.”* Freedom of the high seas includes “freedom of navigation, overflight, fishing,
scientific research, freedom to lay submarine cables and pipelines, freedom to construct artificial
islands and other installations permitted under international law.”

From a United States perspective, President Regan expanded the territorial sea of the U.S.
to twelve miles by Presidential Proclamation No. 5928.”° However, the Proclamation
specifically applied only to international matters and did not affect domestic law.”” Therefore,

the historical definition of the territorial jurisdiction of the United States in domestic law remains

at three nautical miles.”® American “states regulate marine resources in the first three miles of
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ocean, while the federal government regulates marine resources in the next 197 miles of the
United States’ EEZ and continental shelf.””> American states extend their borders into the first
three miles of the ocean for the purpose of regulating the ocean in their jurisdiction.'®”
Importantly, application of a domestic statute outside the territorial jurisdiction of the
United States is not permitted unless "the affirmative intention of the Congress” to do so is
“clearly expressed."'®! However, as a number of statutes unrelated to environmental clean-up
are extending territorial U.S. waters to twelve miles for domestic purposes as well, “the question
of whether state jurisdiction and boundaries should also be extended will likely become a major
issue.”'*
V. POSSIBLE FUTURE ACTION

Obviously, ocean dumping of CM was a potential problem that ended definitively after
the early 1970s.'” At the time, uncertainty about its long term effects caused the international
community, including the United States, to stop the practice.'® There is no more certainty today

about its long-term effects,'*

although sites may have been monitored occasionally to look for ill
effects. However, it is also significant that ocean dumping of CM was a common practice across
the world before 1970, it was used without recorded incident uncovered by this research, and the
number of incidents since 1970 has been fairly limited.'” This does not discount the serious
injuries suffered by those unfortunate enough to be exposed to dumped munitions.'”” So what
could or should be done to address any potential threat that exists?

A. Possible Clean-up
1. State Actor “Volunteer”

Assuming for the sake of argument that clean-up of dumped CM is a desired measure,

and a nation wishes to take responsibility, there are several complications that must be met.
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First, to initiate clean-up, a nation must generally have jurisdiction over the area it wishes to
remediate, or have the permission of the nation with jurisdiction. These parameters will likely be
set by the 1982 United Nations Convention on the Law of the Sea, depending on what an
individual nation state has set for itself. For an area of the ocean to be “within a nation’s
jurisdiction” for this purpose, it may be within the territorial sea or, perhaps, the EEZ.'% Ifa
nation does have jurisdiction over the area of the ocean to be addressed, it is more a question of
domestic law. In the United States, for example, it is unclear whether domestic laws that provide
for clean-up of CM sites in certain circumstances could even address such ocean dumping sites.
International law would probably have little to say about it, as long as no transboundary pollution
resulted'® or the methods of clean-up did not violate international agreements.''

If a nation wishes to clean a site that is in the “high seas” it is hard to argue that the
nation could not in light of the Convention."''! However, the nation would probably be subject to
a general duty not to pollute or interfere with the uses of other nations as it did so. Whether a
nation is violating international law within its own jurisdiction or the high seas, there is a
possibility that other nations could intercede through an international tribunal, although the
ability to do so effectively is not always certain.'"?

Assuming that a nation willingly seeks to clean-up a dumping area, and has jurisdiction
or permission to do so, there are still practical and legal problems. Practically, it is not clear
whether technology exists to effectively and safely target and remove CM from the ocean. Even
when a dumping area is known historically, the lack of stability in the ocean may have affected
the position of dumped CM, and historical records do not even exist for many dumps. Because

munitions other than CM were disposed of in the ocean, the task of potential clean-up engineers

is complicated further by the necessity of distinguishing between types of munitions.
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Legally, even if a nation jumps the hurdle of jurisdiction or permission from a state with
jurisdiction, international and national laws may limit the actual methods of disposal available
for ultimate disposal of CM. Although a detailed discussion is beyond the scope of this paper, it
bears mention that the incineration of stockpile CM, the current method used by the U.S.
Defense Department, has been a source of controversy.'"” If a nation attempted to incinerate, or
use any other possible method of disposal at sea, particularly in international waters, there may
be international law restrictions to consider. It is also not clear, as a practical safety matter, if
conventional demilitarization methods would be less safe when used on CM subject to half a
century of sea water.

2. State Actor: Forced Liability

In the much more likely case of no nation volunteering to take responsibility for clean-up,
all the same practical and legal difficulties apply, and one additional difficulty: who should take
responsibility and how could liability be enforced? In the case of known, historically verified
ocean dumps, the nation that comes closest to responsibility may be the nation that did the
dumping. However, even in that case, the answer is not clear.

First, all ocean dumping occurred with some connection to war or national defense. This
makes it questionable, as a matter of policy, to hold “dumping” nations responsible, especially if
a nation was dumping the stockpiles of a former, belligerent enemy.''* Also, most military
treaties existing at the time that ocean dumping took place “provide indirect environmental
protection through measures safeguarding property and human welfare,” and do not speak to
environmental damage alone.'"> More contemporary agreements and policy do not proscribe

past actor liability''® or explicitly advocate only prospective effect only.'”
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Second, in many cases, the actor or actors responsible for a particular injury or dump site
will not be known. Short of “enterprise liability” for many nations of the world, in spite of
sovereign immunity and many other legal hurdles, this option seems almost impossible to
implement.

Third, even if some international consensus about liability existed with respect to a
particular state actor, how could it be enforced? Even if it did apply to past acts, the London
Convention lacks an enforcement mechanism.''® Even though UNCLOS may provide an
enforcement mechanism, it probably has no effect on past action. Under customary international
law, even when a particular actor is suspected, it is very difficult to meet the test of showing
actual damage (in the absence of an actual injury) and a causal connection between the action
and resulting damage to the level of clear and convincing evidence.''* With so many actors
using ocean dumping as a disposal method so many years ago, and so often with intervening
causes of injury (e.g., the commercial entity employing workers on a fishing boat), it would be
almost impossible to force a nation to take responsibility for cleanup or pay damages under
existing law.

B. Liability for Potential Consumer or Worker Injuries: A U.S. Perspective

Although only several hundred military munitions were discovered in Delaware during
the on-going DoD explosives and munitions emergency response, only one was a CM. These
discoveries provide an example of CM that may be discovered and demonstrates that there are
effective methods of dealing with potential future problems with CM. First, the Department of
Defense and its agencies were able to respond to an immediate threat by investigating the source
of munitions, screening the clamshell products already purchased by consumers and in the

possession of the hauler, and discussing technology options with the commercial entity
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processing the contaminated clams. Second, another federal agency (OSHA) was able to address
worker safety at the processing plant. Third, a state agency was able to exert jurisdiction over
state actors, issuing cease and desist orders, to ensure that safety precautions were followed.
Fourth, state and local police were able to respond to immediate threats, and Defense Department
EOD military personnel responded to law enforcement requests for support of these explosives
and munitions emergencies and they remain ready to respond to future incidents. The
Department of Defense is attempting to identify the source of the munitions and if successful
will update navigation charts with an appropriate warning to mariners. This demonstrates that
should another munitions incident arise, partnerships between state, federal, and military
agencies can respond, prevent, and protect against injury.

In addition, injuries to workers at a processing plant can be avoided by OSHA regulation,
and if injuries nevertheless do occur, they can be compensated through the worker’s
compensation system. As discussed above, federal and state actors can work together to avoid
consumer injury. However, if a consumer injury occurred, the commercial entities involved may
be liable through commercial products liability or other tort and strict liability principles,
especially when commercial entities know about the possibility of munitions in their products.

For fishermen injuries, different domestic or international laws of liability might apply.120
However, the nation under whose flag a ship sails normally has complete jurisdiction over that
ship, even on the high seas.'”! Accordingly, domestic laws of that nation should apply. On an
international note, international labor agreements may establish minimum international
standards, subject to exceptions.'**

C. Other Preventive Measures
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Besides waiting for another potential incident to occur and then responding, other steps
can further mitigate risks of past ocean dumping. Education and outreach, even in limited and
inexpensive forms, can go a long way to avoid future accidents. It is important to target
education to commercial entities to avoid known dumping areas whenever possible, and perhaps
more importantly, to educate their crews and other personnel about how to most safely deal with
discovered munitions. The general public, especially those who live in coastal areas, should also
be educated. To a great extent, known dump sites are already marked on mariners’ charts.

The U.S. Defense Department, for example, has already notified state regulators, fishing
and trade organizations of the incidents in Delaware, and about what to do if a future incident
occurs. Accordingly, commercial entities should also apply their own resources to educating
their workers, as it will save money in potential regulatory fines, worker’s compensation claims,
or consumer tort actions.

There is always a possibility of international regulation of fishing in such areas, but
experience with international agreements restricting fishing for environmental reasons have been

Without more research about which areas are best to avoid,

met with questionable success.
and what impact avoiding such areas will realistically have on international fishing interests, this
would be difficult to implement.
VI. CONCLUSION
In conclusion, the possible dangers, and legal and practical obstacle course meeting
anyone wishing to remove ocean dumped CM, justify and possibly require leaving it in the

ocean. A recent incident in Delaware indicates that appropriate government resources are in

place to respond to potential threats, should a similar scenario occur with respect to CM.
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Further, continuing education efforts offer the best defense against damage in future incidents
with any kind of military munitions.

With respect to what can be done internationally, it does not appear that any international
agreements already in effect could force clean-up or other action in past ocean dumping.
However, the international community may choose to take a different path in the future. In the
meantime, coordination of efforts for outreach and education may be helpful, especially when
incidents occur.

Domestic laws probably provide the best defense for injured workers or injured
consumers (should there ever be any), although parties to international agreements may have
minimum international standards to meet in labor laws if they do not take exception.

Ideally, further research about which areas of dumping are the most volatile or house the
most potentially dangerous set of weapons would be conducted. This would reduce risk to
humans and the environment even further, as these areas could be avoided or special precautions
could be taken by those who use them for fishing or other activities. Additionally, it would help
promote a better understanding of how these munitions interact with the environment and better

technology to address this potential problem, if necessary, in the future.
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