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hese guidelines are prepared to assist the

military sector of any country with the de-
velopment of an effective program to protect hu-
man health and the environment. The guidelines
use international agreements, treaties or conven-
tions to estahblish the framework for recommended
actions. The guidelines also use the experiences
of many countries to provide approaches to solv-

ing environmental prahlems,

Armed forces - includes personnel of any

nation’s army, navy, marines, and air force

Conservation - implies the protection of natu-

ral and cultural resources

Environment - includes air, water, ground, flora
and fauna, and archaeological and historic re-
sources

Government - as used in this text, includes the
duly appointed or elected chief minister of the
country and subordinate offices

Industrial sector - includes commercial and gov-
ernment factories involved in any kind of produc-
tion, including weapons and other materials for
the armed forces

Legislature - a deliberative body composed of
representatives of districts or states, responsible
for the passage of laws (for example, Parliament,
Congress, National Assembly, Diet or Duma)

Local authorities - includes offices within mu-
nicipal or state governments that are responsible

for issuing and enforcing environmental standards

Military sector - includes the armed forces and
the defense administration responsible for sup-

porting military activities



his section discusses some major interna-
tional agreements and treaties that influ-
ence the development of national environmental
programs. 1n addition, it provides sources of guid-
ance on the manner in which concerns about en-
vironmental protection should be integrated into

military activities.

The Rio Conference 1992

The United Nations Conference on Environment
and Development (UNCED) met in Rio de Janeiro
in June 1992. The major agreements resuiting
from the conference were:

The Convention of Climate Change - The con-
vention declares as a goal the restoration of
greenhouse gas emissions to 1990 levels by
the year 2000.

The Convention on Biological Diversity - The
biclogical diversity convention recommends
the development of naticnal strategies for the
conservation and sustainable use of biologi-
cal diversity, and for inventories of species to
be conserved.

Agenda 21 - This document is intended to be
a comprehensive workplan for national actions
and international cooperation for sustainable
development and global envircnmental pro-
tection into the 2 st century. Among the pro-
visions of Agenda 21 are:

Governments are urged to adopt national
strategies for sustainable development.

Governments should ensure the integration
of economic, social and environmental con-

siderations in decision making at all levels and
in all ministries.

e Governments should ensure that military
sectors conform to the national environmen-
tal standards governing the treatment and dis-
posal of hazardous wastes.

» The Rio Declaration - The declaration includes
anumber of legal principles vital to achieving
sustainable development, such as environmen-
tal impact assessmients, public aceess to goy-
ernment information on the environment, the
precautionary principle, and prior and timely
notification of activities that have significantly
harmful transboundary environmental effects.
In addition, the declaration acknowledges the
special responsibility of developed countries
for global environmental restoration - within
the constraints of their technological and fi-
nancial capabilities - and the pressures that
consumption of resources and pollution place
on the global environment.

The Maritime Pollution Protocol

The Maritime Pollution (MARPOL) Protocol is
an international agreement to preserve the ma-
rine environment by reducing pollution from
ships. The protocol wouid limit - and eventually
eliminate - deliberate discharges of oil, chemi-
cals, sewage and garbage from ships at sea or in
ports. It also would minimize the potential for
accidental discharges of oil and chemicals. The
protocol provides higher standards for ships op-
grating in portions of the oceans that are ex-
tremely sensitive or that contain valuable marine
resources. It also establishes requirements for
the construction of ships and for the equipment
on ships.

Currently, the protocol has five annexes. These
annexes, which have not been implemented fully,
cover the following topics: oil pollution, chemi-
cals transported in bulk, harmful substances trans-
ported in packaged form, sewage and garbage.

The Montreal Protocol

The Montreal Protocol was developed in 1987
and is tied to the Vienna Convention on the Pro-
tection of the Ozone Layer. The signatories to
the protocol agreed to a plan to reduce the use
of chlorofluorocarbons (CEC) by 50 percent
by the year 2000. In addition, they agreed to
freeze future halon use at or below 1987 con-
sumption levels.

In 1992, the protocol was renegotiated, and the
signatories agreed to more ambitious goals for
the phase out of CFCs and halons. In addition,
they agreed to establish phase-out dates for 1,1, 1-
trichloroethane and carbon tetrachloride. A fund
was established to co-finance the phase-out in de-
veloping countries, and those countries also were
granted additional time to achieve the phase-out.

The Basel Convention

The Basel Convention regulates the disposal and
transhboundary movements of hazardous wastes.
The purpose of the convention is to reduce the
generation of hazardous wastes. Another purpose
is to ensure that hazardous wastes are disposed of
in an environmentally sound and efficient man-
ner, and as close to the generating source as pos-
sible. The convention specifies that the
transboundary movement of hazardous waste
should be undertaken only when no alternative is
available, and should be conducted in a manner
that does not endanger human health or the envi-
ronment. In September 1995, the signatories
agreed to ban all transboundary movements of
hazardous waste from Organization for BEconomic
Cooperation and Development (OECD} countries
to non-OECD countries. The ban will become
effective [ January 1998.

The Bonn Convention

The Bonn Convention, also known as the Con-
vention on Migratory Species, was signed in
1982. The lerpoSe of the convention is to con-
serve terrestrial, marine and avian migratory spe-
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cies through their range. A migratory species is
listed if it is in danger of extinction throughout
its range or in a significant part of its range (en-
dangered status) or if the sum of all influences
acting on the migratory species may affectits long
term distribution and abundance (conserved sta-
tus). Agreements that specify actions to be taken
to restore listed migratory species to favorable
conservation status are developed by the
convention’s decision-making body, the Confer-
ence of the Parties.

The United Nations Environment
Programme

In May 1993, the Governing Council of the United
Nations Environment Programme (UNEP) issued
its decision 17/5 “Application of Environmental
Norms to Military Establishments” The UNEP
reaffirmed that decision in 1995, Governments
were encouraged to establish a national policy for
the military sector. In addition, the Executive
Director of UNEP was invited to collect infor-
mation about :

Compliance by military establishments with
their respective national environmental stan-
dards in the treatment and disposal of hazard-
ous wastes

The contribution of the military sector to na-
tional environmental policies

Assessments of the damage to the environment
by military activities, as well as the need for
and the feasibility of cleanup and restoration
of areas that have been damaged

Meeting on Military Activities
and the Environment

In June 1995, the Meeting on Military Activities
and the Environment was held in Linkoping,
Sweden, The meeting was convened by UNEP
in cooperation with the Econornic Commission
for Burope (UN/ECE). The participants adopted
the Linkoping Document, which contains recom-
mendations for future military activities that af-

fect the environment. The meeting also presented
a list - Iteras Raised at the Linkoping Meeting -
to serve as reference in future considerations and
discussions,

The NATO Committee on the
Challenges of Modern Saciety

In 1969, NATO established the Committee on the
Challenges of Modern Society (CCMS) to pro-
vide a new “social dimension.”” The CCMS uses
the expertise and technology available in mem-
ber countries to solve environmental problems and
recommend actions to benefit all countries. Also
participating in the work of the CCMS are repre-
sentatives of the North Atlantic Cooperation
Council (NACC), Cooperation Partners and Part-
nership for Peace (PFP) countries.

The CCMS does not engage in any actual research
activities; instead, it accomplishes its work on a
decentralized basis through pilot studies. Sub-
jects for pilot studies cover a wide spectrum of
aspects of environmental protection and quality
of life, including defense-related environmental
problems. To date, the CCMS has overseen the
completion of more than 40 pilot studies.

The CCMS is a useful forum for exchanging ex-
periences and obtaining guidance in the develop-
ment of environmental policies for the military
sector.

—

he environment has an important influence

on all human activities, yet it often is taken

for granted. This section explains some of the means

by which the environment influences daily life.

The environment and quality of life

The quality of life that people enjoy is affected
directly by the quality of the environment in which
they live. People need clean air or they will suf-
fer respiratory problems and illnesses. The lack
of clean water in some parts of the world is a major
cause of deadly disease. In addition, many types
of wildlife essential to the human food chain can-
not exist in poltuted waters. The destruc-
tion of the ozone layer has caused a signifi-
cant increase in the cases of skin cancer,
particularly in the southern hemisphere.
Finally, hazardous materials indiscrimi-
nately disposed of in landfills are known to
cause illnesses, particularly in the young
and the aged who live in the vicinity of the
contaminated site.

i

The environment and the economy

\-‘,

The economic vitality of a country is also
dependent upon the environment. Ex-
amples are numerous of human actions
that have left entire regions desolate and
incapable of supporting any development. A
significant portion of the damage is caused by
uncontrolled exploitation of a country’s natu-
ral resources. Slag piles, a relic of coal min-
ing activities of the [9th and early 20th centu-
ries, have lefl large areas adjacent to coal mines
totally incapable of supporting vegetation.
Mineral washings associated with copper and
other mining activities have turned rivers and
streams so acidic that no fishlife can survive.
In many parts of the world, there are few if
any controls on the cutting of forested lands.
Without appropriate replanting or erosion cot-
trols, large areas of wildlife habitat are lost
gach year. Very often, vital topsoil is lost in
heavy rains, leaving the land barren and inca-
pable of supporting any crop.

In the 20th century, a considerable amount of the
damage is cause by the operation of factories.
Uncontrolled air emissions from factories are the
source of acid rain that gradually destroys valu-




able forests downwind of the factories. More-
over, uncontrolled releases of polluted effluents
from factories pollute rivers and streams so se-
verely that those waters cannot be used for do-
mestic or idustrial purposes.

A country that unwisely allows the overuse or
misuse of its valuable natural resources to meet
short-term needs creates significant problems for
future generations. Destroyed forests and lost
topsoil will take many generations to replace, if
they can be replaced at all. Some countries, origi-
nally exporters of food, have been forced to use
their limited financial resources to import food
te support their populations. In rare circum-
stances, when all financial resources have been
exhausted, countries have found it necessary to
rely on international relief organizations. Cleanup
of conlamination of streams and soils caused by
the careless exploitation of a country’s mineral
resources or the release of toxic materials from
unregulated industrial plants would be costly and
take many years to complete. Further, resources
necessary to accomplish that cleanup must be di-
verted from other actions that might have con-
tributed more to the overall economic well being
of the nation.

The environment as a cause of conflict

Environmental concerns are among many factors
that may contribute to tension and potential re-
gional or worldwide conflict. As a country ex-
hausts its own resources, the population may be-
come dissatisfied. In some cases, civil war may
erupt as various factions fight over the limited re-
maining resources. In other cases, the popula-
tion may be driven to emigrate to other countries
to seek a better life. In either situation, the fabric
of the country is destroyed and its ability to re-
cover is compromised severely . Further, tensions
are created in the countries that support newly
arrived and often unwanted immigrants,

Since environmental damage is not always con-
tained within national boundaries, poor environ-
mental practices can cause tension with neigh-

boring countries. For example, many countries
are affected by acid rain, which often is created
by the emissions of factories located in other
countries. In addition, some countries cannot use
water from the rivers passing through them be-
cause the water has been polluted so heavily by
factories in countries located upstream. [n other
cases, so much water has been diverted from a
tiver for irrigation, that the river has been reduced
to a trickle by the time it crosses the country’s
boundary.

In recent years, tension has arisen between coun-
tries concerning the proper management of inter-
national resources, such as the oceans and the at-
mosphere. Constderable attention has been fo-
cused on the whaling and fishing industry. Some
countries are driven by the need to provide food
for their growing populations, while other coun-
tries are concerned that the resources are being
overexploited. In fact, it is becoming apparent
that fish populations are not sustainable.

Coensiderable international attention has been fo-
cused on the evidence of global warming. How-
ever, there is considerable dissent about the pro-
pesed actions to lake. For example, developing
countries want to build new factories and cut down
forests to clear land for economic growth. Such
action contributes to global warming. Developed
countries, however, are reluctant to shut down
their factories, since the factories are the sources
of those countries’ current economic well-being.

Another cause of international tension is the re-
sponses of some countries to the evidence of the
increasing size of the hole in the ozone layer.
Some countries, particularly those in the extreme
northern and southern portions of the two hemi-
spheres, have taken extraordinary measures to
eliminate the use of ozone-depleting chemicals.
Further, many countries have signed an interna-
tional agreement to eliminate preduction of those
chemicals. However, some countries have
elected, for economic reasons, not to sign the
treaty and to continue producing ozone-deplet-
ing chemicals.

his section discusses the relationship be-

tween the military sector and the environ-
ment. There has been growing concern in many
countries about the apparent diversion of funds
originally budgeted for military activities to the
support of environmental protection. In numer-
ous cases, however, actions that the military sec-
tor takes to protect the environment are consis-
tent with and contribute to the effectiveness of

that sector's primary mission.

The military mission

The main task of a country’s armed forees is to pro-
tect the sovereignty of the nation. To meet that re-
sponsibility, the military sector must have weapons
and train members of the armed forces to use those
weapons effectively. By necessity, actions to equip
and train the armed forces will have an effect on
the environment. However, by demonstrating both
the capability and the will to successfully defend
the nation, the armed forces deter others from ag-
gressive action and thereby prevent an even greater
threat to the environment - war.

The military sector as an environmental
leader

To the extent practical without affecting its abil-
ity to protect the country, the military sector
should comply with the environmental policies
and laws established for the rest of society. By
acting in an environmentally responsible manner,
the military sector is able to exert significant in-
fluence on the rest of society to do likewise.

The military sector is positioned uniquely to in-
tluence environmental activities throughout the
country. As the manager of large tracts of land to
support testing and training, the military sector
can set the example for wise ecological practices
and, in some circumstances, can be the catalyst
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for developing regional land management pro-
grams. As the operator of industrial complexes
on many installations and the consumer of vast
quantities of products, the military sector can
change the marketplace throughout the country,
and sometimes the world.

The military sector should keep to a minimum
the areas set aside for its sole use. Such areas
may include artillery or bombing impact areas,
safety zones around storage facilities for hazard-
cus or explosive materials, high accident poten-
tial zones around runways, and areas important
for national security. Public access to other ar-
eas, sich as those used as safety buffers during
training exercises, may be authorized during
nontratning periods. Those areas may be suit-
able for farming, forestry or hunting. It should
be noted that, in many cases, because of military
land management practices in support of the vari-
ous missions, plants and animals have thrived. In
fact, there are numerous examples of populations
of endangered species that ace found only on lands
controlled by the military sector.

In some countries, the military sector is the gen-
esis of the development of regional land use plans.
Through military leadership, community leaders
and other major land owners are motivated to de-
velop plans that support responsible industrial
and community growth, but prevenl encroach-
ment on vital natural resources and on those lands
necessary for military activities. The quality of
life in the region is thereby preserved and, most
important, the ability to perform the military mis-
sion is protected.

As the operator of industrial plants and the pur-
chaser of enormous quantitics of materials and
equipment, the military sector is able to influ-
ence the marketplace. If the military sector in-
sists on purchasing only environmentally pre-
ferred products, manufacturers are motivated to
adjust their product line to sell products to the
military sector. In some countries, governments
attempt to stimulate the growth of industries that
manufacture environmentally preferred products
by mandating that government agencies purchase

only those products. With its significant purchas-
ing power, the military sector makes such focused
procurement programs effective.

Incorporation of environmental
considerations into military activities

To the extent consistent with primary mission,
the military sector should follow the same envi-
ronmental rules as the rest of society. In most
cases, the military can do so without compro-
mising the mission,

In most circumstances, the military sector can
comply with the requitement, common in many
countries, that potential environmental effects of
proposed and alternative actions be analyzed be-
fore a decigion is made. The analysis can assist
sertior military officials in selecting the option
that meets military requirements, with a mini-
mal effect on the environment,

With carefol planning, the military sector can
meet mission requirements on the ranges with-
out significantly affecting natural and cultural re-
sources. Training and testing activities can be
planned to avoid intrusion into sensitive areas or
can be timed to permit the full recovery of veg-
etation or to minimize effects on wildlife during
mating or birthing seasons.

Environmentat requirements that are imposed
upon industrial processes for the production of
nonmilitary goods generally can be applied to
processes for the production of military goods,
without affecting military critical performance.
For example, many of the environmentally sound
maintenance practices adopted for commercial
aircraft are equally acceptable for high-perfor-
mance military aircraft. Changes in specifica-
tions for the operation and maintenance of mili-
tary equipment should be made only after suit-
able testing of the alternative processes or mate-
rials. In certain cases, particularly those involv-
ing the operation and maintenance of equipment
covered by multinational {for example NATO)
specifications, the adoption of changes may be
more complicated.

Improvement in military performance
through improved environmental
protection

Altention to environmental considerations actually
contributes to mission readiness and, in some cases,
improves mission performance or capability. That
result is attributed to more realistic training oppor-
tunities, more efficient or effective materials or pro-
cesses, or a more supportive general public.

The careful management of natural resources on
a military training range contributes directly to
the realism and, therefore, the effectiveness of the
training, Such management ensures that each
mock battle or exercise is conducted on terrain
that reseinbles the area where the armed forces
may be expected 1o be deployed. Lands that are
barren of vegetation through poor managemens
practices are of little value for military exercises.

Changes in manufacturing or maintenance prac-
tices, spurred by environmental considerations,
sometimes improve mission performance. New
processes that do not require the use of hazard-
ous materials are sometimes more effective and
efficient. For example, aqueous washers (which
use water at high velocity to remove grit) aclu-
ally clean critical aircraft components better than
the ozone-depleting chemicals previously used

and do not create & large amounts of hazardous
waste residue. One new method of stripping paint
from aireraft combines the use of robotics and
bead blasting techniques. The method, which
must be tested and validated for each application,
completely strips an aircraft in several hours,
places no worker at visk, and generates only a few
buckets of hazardous waste. That performance
compares favorably with that of the old method
that used chemical agents, required several days
to complete, placed workers at risk, and gener-
ated a large volume of hazardous waste,

In many countries, the military sector’s ability to
operate on an installation or range is subject to
the support of the local population. If the mili-
tary sector behaves in an environmentally respon-
sible manner, the local population is more likely
to accept the noise and other irritants associated
with testing and training. Conversely, if the mili-
tary sector is perceived to behave in an irrespon-
sible manner, the local population may atternpt
te convince government officials and the legisla-
ture 1o curtail or even halt military activities. Ac-
cordingly, the installation commander not only
should ensure that activities are conducted in an
environmentally responsible manner, but also
should keep local community leaders and repre-
sentatives of environimental groups and the news

media informed about those activilies.




his section explains the roles of the govern-

ment in developing a national program to pro-

tect the environment,

Policies and laws

The government and the legislature are respon-
sible for developing the national policies and laws
that protect the environment. Those policies and
laws should meet nationaf needs, but should con-
sider the advice and obligations of international
arganizations such as the United Nations (LN)
and NATC when they are prepared or modified.
Moreover, the policies and laws should incorpo-
rate the provisions of international treaties and
conventions, such as the Montreal and MARPOL
protocols and the Basel and Bonn conventions.
Unfortunately, national needs often are identified
only after an environmentat disaster that bas re-
sulted in either loss of life or calamitous effects
on sensitive or important natural resources. A
legislature, in the process of establishing national
policy, may gain considerable insight by survey-
ing policies and laws already implemented in
other countries.

National goals and strategies

The government is responsible for implementing
laws and policies. Since the laws passed by the
legislature may be broad statements of intent, the
government must provide additional guidance to
the various sectors so that they understand fully
what they must do to comply with the law. Usu-
ally, such guidance is provided as national goals
and strategies.

A goal is a readily understood statement of a tan-
gible and measurable objective, with a realistic
date for reaching that objective. A goal can be
the desired maximum levet of pollution in the
air and the date by which that level must be
achieved. A goal also can be the date of the phase-
out of all industrial processes that use a hazard-
ous material.

The strategy is the method by which the govern-
ment intends to achieve the goal. For example,
the government may require the construction of
plants to treat all effluent that goes into lakes and
rivers so that contamination is reduced to an ac-
ceptable level. The government can require fac-

tories to install emisston control mechanisms on
smokestacks that formerly discharged poisonous
fumes into the air. In some countries, the gov-
ernment charges a tax for the privilege of emit-
ting atr pollutants. The tax money can be used
for other environmental projects. In addition, the
impaosition of the tax usually motivates the own-
ers of the factories to seek other, less environ-
mentally damaging technologies.

The government should exercise care in develop-
ing goals and strategies. Although it may be de-
sirable to meet environmental standards as soon
as possible, establishing goals that are too ambi-
lious or imposing a strategy that is too rigorous
could have negative effects on the economic vi-
tality of the country. The government should es-
tablish goals for the military and other sectors that
reflect a balance between environmental goals and
other national considerations,

Since appropriations for environmental work are
limited in most countries, the government should
establish priorities for environmental expendi-
tures. Usually, the priority is based upon an evalu-
ation of the risk to human health and the environ-
ment that would arise if the proposed action is
nol taken, The priority also can be based upon an
evaluation of the extent of the environmental im-
provement created by each potential action.

Following are brief descriptions of areas to con-
sider in developing goals and strategies:

: _ _ Prevent envi-
ronmental damage fram current activities
The government should establish goals and strat-
egies to ensure that current activities in the mili-
tary, industrial, agricultural and other sectors are
conducted in 2 manner that does not place per-
sons at risk or bring about unacceptable environ-
mental consequences. A typical strategy is the
imposition of rigid procedures for the safe han-
dling, storage, use and disposal of hazardous
materials. Other strategies entail establishing and
ensuring adherence to limits on the levels of toxic
substances that may be released to the air, water
or ground.

N _ . Prevent
environmental damage from future activities
The government also should establish goals and
strategies that mandate the adoption of practices
and the use of materials that do not present a risk
to the environment. Typical strategies entail the
prohibition of the use of hazardous material, the
levy of a high tax on the purchase of the material,
or the imposition of rigid and usually costly con-
straints on the use of the material. In ali cases,
the user either is forced or is motivated to seek an
alternative, more environmentaily benign mate-
rial. Another strategy commonly used is the adop-
tion of recycling programs that reduce the
amounts of virgin materials extracted or hasvested.

_ ___ Repair
environmental damage from past activities
The government also should establish goals and
strategies for the cleanup of contamination that
presenis a risk to public health or the environ-
ment. In some countries, the government has heltd
the original polluter responsible for the cleanup,
even though the activity was accomplished in ac-
cordance with the laws in effect at the time. When
the original polluter cannot be found, or is fis-
cally unable to clean up the contamination, the
government must initiate action to clean up the
contamination. In many countries, the govern-
ment does not have sufficient resources to clean
up all identified contaminated sites. Accordingly,
those governments have devised methods of es-
tablishing priorities for work, based upon the risk
posed to human health. In some cases, when tech-
nologies for cleanup are not available or are oo
expensive, governments have not initiated any
cleanup of contaminated areas. Instead, they iso-
late those sites from any public access or devel-
opment until cleanup is technologically or fis-
cally practical.

The government must report periodically to the
legislature on the effectiveness of its efforts. Re-
ports are based upon surveys of those sectors that
are covered by the law. The surveys usually mea-
sure performance against the goals or implemen-
tation of the strategies.



Guidance for the military sector

The government must provide clear gnidance on
the milirary sector’s support for nation’s environ-
mental goals and strategies. In most cases, the
government would expect the same conduct on
the part of the military sector as it has imposed
on all other sectors. However, there may be an
exception if a new environmental requirement
would interfere severely with the ability of the
military sector to perform its primary mission or
with militacy security. The government must es-
tablish a balance between the interests of the mili-
tary sector and environmental interests.

Usually, the government would solicit comment
from the military sector before proposed goals
and strategies are adopted formally. If the mili-
tary sector can demonstrate that the new require-
ments may compromise military preparedness or
performance, the government may grant a spe-
cial exemption.

The government should expect the military sec-
tor 1o comply with national goals and strategies,
even if the activity is secret because it involves
national defense. Even if a project is secret, it is
important to protect the health of workers, as well
as the surrounding environment.

In some cases, the government
may grant the military sector
an exemption from a standard
if compliance with that stan-
dard would undermine military
readiness. Intermational agree-
ments recognized the need to
grant the military sector spe-
cial exemptions. Forexample,
the MARPOL Protocol recog-
nizes that military vessels ap-
erate under entirely different
environmental conditions than
commercial vessels. Military
vessels remain at sea for long
intervals, are equipped and
provisioned for warfare, and have limited space
to store garbage and to install garbage processing
equipment. Consequently, the protocol is more
flexible with respect to the handling of garbage
on military vessels.

The use of chemicals is another area in which
governments grant the military exemptions to en-
vironmental standards. For example, while the
governments of many countries are attempting to
quickly eliminate the use of ozone-depleting
chemicals, they grant exceptions when the appli-
cation is for a critical military use for which there
is no acceptable substitute. Such a case is the use
of halon as an engine firefighting agent on mili-
tary aircraft. While considerable research is un-
derway, no alternative material has yet been found
that provides the same degree of protection.

Budget support

Having established goals and strategies, the gov-
ernment must be prepared to support the budget
request of the military sector to support environ-
mental goals and strategies. The government
should establish budget preparation procedures
that facilitate its review of requests from the miti-
tary for environmental funds. It may be helpful

to display the required budget in relation to the
pertinent goal or implementing strategy. If bud-
getrequests are presented in that manner, the gov-
ernment is better able to determine whether suf-
ficient funds have been requested.

Audit of environmental performance

The government should establish an environmen-
tal audit program to determine whether the strat-
egies are being implemented properly and whether
any further guidance or fiscal assistance is neces-
sary. Some governments require the office or min-
istry responsible for developing environmental
goals and strategies to perform the audits. Other
governments have delegated the responsibility to
tocal or regional authorities.

The audit program should be applied equally to
all sectors of the economy. The government may
determine the interval between audits of a facil-
ity {military instaliation or factory) according to
the potential threat that facility poses to human
health or the environment. In some cases, the gov-
ernment may determine the interval according to
how well or how poorly the facility fared in pre-
vious audifs,

Audits can be quite varied in their scope. For
example, a comprehensive audit would be both
expected and useful at a new facility or opera-
tion. Such an audit also may be necessary for a
facility that has a record of poor management
practices, as evidenced by too many accidenta)
releases or criticism for numercus violations
identified in previous audits. A focused audit that
examines only one medium may be useful to de-
termine adherence to a new environmental re-
quirement.

The need for secrecy may prevent access to a
military installation by an independent audit team.
In such a circumstance, members of the military
sector can perform the audit. Usually, the mili-
tary sector’s audit team uses a checklist that has
been developed in coordination with the appro-
priate environumental authorities.

Audit teams have been given varying degrees of
authority. In some countries, auditors may im-
pose fines for noncompliance. In very unusual
circumstances, auditors can stop operations if
they pose an unacceptably high risk to workers,
the public or the environment. The authority to
fine and to stop operations applies, in many coun-
tries, to the military as well as the commercial

sectors. !




his section explains the responsibilities of

the military sector in the development and

execution of an environmental program.
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Specific goals for the military sector

Clearly defined environmental goals that ave spe-
cific to military activities should be established.
The goals should be easity understood and should
reflect national goals. Each goal should specify
clearly what is to be accomplished and when it is
to be accomplished. Only when goals are defined
clearly can workable strategies
be developed to meet them. In
addition, the military sector
should attempt to anticipate
changes in national priorities
that may affect its goals. Such
an approach would permit a
more orderly, cost-efficient tran-
silion to meet new or more strin-
gent requirements.

Strategy to achieve goals

The military sector must be com-
mitted to meeting the environmental goals estab-
lished by the government and the legislature. Each
organization within the sector also must understand
the goals and its role in their accomplishment.

The military sector must determineg its strategy -
the manner - in which it intends to meet its envi-
ronmental goals. The strategy establishes the
basis for budget development. The strategy in-
cludes specific objectives that will contribute to
achieving the overall goal and establishes time
limits for the accomplishment of those objectives.
Generally, many strategies, each with its own ob-
Jjective, will contribute (o achievement of the over-
ali goal.

- Measures of success
The government must be able to determine
whether adequate progress is being made in meet-
ing the goals of its environmental program. There-
fore, the military sector not only must establish
plans to meet the national goals, but also must
develop measures to determine whether goals are
being met. A measure should reflect progress
toward a defined goal. As an alternative, the mea-
sure might reflect progress on only one compo-

nent of the overall plan to achieve the goal. In
such a case, the measure is used as an indicator of
overall progress.

___ Periodic reporting
The government must have a clear understanding
of the effectiveness of the military sector's envi-
ronmental program. That understanding is ac-
comptished by periodic reporting on both the

military’s environmental expenditures and its
progress toward meeting specific military or na-
tional environmental goals. In many countries,
such reporting is dene annually in conjunction
with the budget request for the next fiscal year.
The government can use that information to as-
sess the success of the current program and any
need for changes in policies or budgets.

Organization

The military sector must ensure that it is orga-
nized properly to meet its environmental respon-
sibilities. Each country must organize according
to its priorities, needs and available resources.
Therefore, there is ne “standard™ or “correct”
method of organization. However, persons re-
sponsible for environmental matters should be
identified at all levels of the organization and those
persons should be trained to meet their responsi-
bilities. A core group of environmental experts
at a senior level generally is required to establish
goals and strategies, obtain resources, and over-
see the execution of the program. Each installa-
tion requires environmental experts to advise the
commander and Lo execute the program. Other
environmenial centers of expertise may be estab-
lished to support research and development ac-
tivities or to clean up contaminated sites.

Budget development

The military sector must develop a budget to
implement established strategies. There must be
consistency among all components of the sector
in the preparation and presentation: of budget re-
quests. A dictionary of standard terms should be
established. In addition, a standard format should
be developed for displaying the line items in the

budget. Usually, a budget line item would be de-
veloped for each established strategy. Only when
the budgel request is presented in a standard, logi-
cal fashion can senior officials evaluate its ad-
equacy to meet the overall environmental goals.

Guidance manuals

The military sector should prepare manuals that
provide guidance on the development and execu-
tion of an environmental protection program. The
manuals should define the goals, strategies and
measures of success as they apply to the military
sector. The manuals also should establish clear
organizational responsibilities for specific com-
ponents of the envirenmental program. Finally,
the manuals should describe budgeting proce-
dures, and priorities, as well as the frequency with
which required reports are to be submitted and
the format in which they are to be submitted.

Education and training

The success of the environmental program is de-
pendent upon a knowledgeable workforce. Each
year, significant environmental damage is caused
by improperly trained personnel. In addition, de-
cisions are made each year that destroy valuable
environmental resources because military and/or
government leaders did not understand the envi-
ronmental consequences of their decisions. There-
fore, an environmental education and training pro-
gram that reaches every segment of the workforce
must be developed.

Research and development program

In many countrtes, as environmental costs in-
crease, the military sector is motivated Lo aggres-
sively seek alternative, environmentally benign
materials or processes that meet its requirements.
Because research budgets are constrained, the
military sector generally must concentrate its re-
search and development program on those mate-
rials and processes that are the worst polluters or
that are unique to the military, or for which sub-
stitution of alternative materials promises signifi-
cant savings.




his section identifies the principles that
should be integrated intg the environmental

program of any military organization.

Balanced approach

On occasion, the activities of the military sector
conflicls with achieverment of the country’s envi-
ronmental goals. The activities are required to
ensure that the armed forces are equipped and
trained sufficiently to pose a creditable deterrent
to any possible adversary. Since protection of the
sovereignty of the country is of paramount im-
portance, and since actual conflict would cause
far greater environmental damage than even the
most harsh training scenarios, some of the nega-
tive environmental aspects of training must be
accepted.

The need to maintain military
readiness must be balanced with
the need to protect the environ-
ment. If military training is per-
formed with complete disregard
to environmental consequences, a
country’s valuable natural re-
sources could be lost irretrievably.
In addition, the quality of the
training would be degraded
gradually because the training ar-
eas no longer would resemble the
terrain where actual fighting
might oceur, Conversely, if pro-
tection of the environment becomes the dominant
consideration, the ability of the armed forces to
train could be limited. As a consequence, the
ability of the armed forces to protect the sover-
eignty of the country could be jeopardized. Since
neither of those extremes is acceptable, it is obvi-
ous that the military must work closely with en-
vironmental experts to identify methods that best
meel overall interests of the country.

Consistent application of requirements

With some exceptions, all elements of the mili-
tary sector must be held to the same environmen-
tal standards as the rest of society. The military
sector can set the example for the rest of the na-
tion. If the military sector is being held to the
national standards, it is more difficult for other
sectors to complain.

A major problem in ensuring that the military sec-
tor complies with environmental standards is the
differences among the various services within the
military sector. For example, during peacetime,
the army, navy and air forces in many countries
operate as independent organizations. However,
the general public makes no such distinction. Ac-
cordingly, poor performance by any one service
undermines public confidence in the environmen-
tal leadership exhibited by the entire military sec-
tor. It therefore is important that standards and
budget support for meeting those standards be
uniform among elements of the military sector.

Local authorities

The military sector and the local authorities should
work together to identify the best options that meet
military needs while imposing the minimuem ad-
verse consequences on local communities and the
environment.

. Cooperation
Many activities of the military sector affect the
environment outside the perimeter fence of the
military installation. Typical effects are noise as-
sociated with aircraft and vehicular operations,
air emissions from industrial plants, accidental
releases ot pollutants into waterways and rivers,
and the construction of unsightly or potentially
dangerous facilities near residential communities.
Such effects concern local authorities and the
public.

Representatives of the military sector should work
closely with local authorities and the public to
seek solutions to such concerns. For example,
when military and safety considerations permit,
flight paths could be changed. In some instances,
flying or other noisy activities could be curtailed
during night-time hours. In many situations, the
military sector is able to place a building at a lo-
cation that is less visible or poses less risk than
on a site to which the community has objected.

A major cause of dissatisfaction on the part of
lecal authorities and the public is the lack of ad-
equate response to an emergency, such as a chemi-
cal spill. The military sector must be prepared to
respond to an accidental release, contain the pol-
lutant, repair any damage, and provide appropri-
ate compensation for any losses.

Failure to act in aresponsible manner could have
significant consequences for the military instal-
lation. If local authorities and the public believe
that their interests are being ignored, they could
become less supportive. In some countries, dis-
satisfied local authorities have been able to per-
suade the government to terminate or relocate
undesirable acfivities and, in some cases, to close
the installation.

In many countries, the military sector has found
it advantageous to establish formal committees
that are made up of members of the military sec-
tor, local community leaders, and representatives
of environmental groups. The committees are an
exceltent forums for the exchange of information;
the identification of potential problems; and, on
many occasions, the successtul resolution of prob-
lems. When the committees conduct discussions
in an open and objective manner, they often can
identify solutions that satisfy all parties.

) Assistance
Sometimes, the military sector must combine its
resources with those of the local authorities to
handle emergencies adequately. Local authorities
are responsible for responding to most emergen-
cies in the community. However, sometimes those
emergencies are beyond the ability of local authori-
ties to handle. Typically, those cases are environ-
mental emergencies, such as chemical spills, floods,
and forest fires. These emergencies easily can over-
whelm the resources of local authorities. In those
environmental emergencies, an additional disci-
plined force is required. The armed forces can meet
that requirement.

The military sector’s dependence upon Jocal
emergency response forces varies from country
to country and semetimes even within a single
country. Insome cases, the local authority is the
sole provider of emergency services. [n other
cases, local autherities provide emergency sup-
port to the military installation only in extremely
unusual circumstances. In either situation, the
emergency response forces of the local authority
must be trained to respond to incidents involv-
ing any chemical that is stored on the military
installation.

Mutual emergency response agreements often are
established between the military installation com-
mander and representatives of local authorities.
The agreements specify that, under unusual emer-
gency conditions, either party to the agreement
may call upon the other for assistance.



The general public

The general public can be the source of consid-
erable opposition to ongoing or proposed activi-
ties by the military sector. Such opposition of-
ten is the result of lack of adequate information
about the activity or lack of public involvement
in the decision-making process.

Information
Whenever possible, the military sector should
inform the public about its activities. In many
countries, the public distrusts the military sec-
tor. The public is often suspicious that the mili-
tary may be using the screen of securit)‘f to mask
dubious environmental practices. The military
sector should attempt to overcome such suspi-
cion by divulging as much as possible about its
activities. It should explain carefully how it is
meeting its environmental responsibilities as it
performs the activities. The more the public un-
derstands what is being done, why it is being
done, and that it is being done in an environmen-
tally conscientious manner, the more likely it is
that the public will support those activities. Tt
should be noted, however, that, in some cases,
for reasons of national security, information is
classified and therefore cannot be released.

Decisions
Provided the security of the country is not com-
promised, the military sector should involve the
general public in decisions that may directly or
indirectly affect the environment. Today, the
general public is more aware than ever before of
the importance of protecting the environment and
of the consequences on the environment of the
pursuit of ill-conceived plans. Accordingly, the
military sector should inform the general public
aboul proposed actions, the reasons for the ac-
tions, and the possible environmental conse-
quences of the actions. Further, the military sec-
tor should invite the general public to comment
on the proposed actions and even to propaose al-
ternative actions for consideration. When the
public is intimately involved in the decision-mak-
ing process, it is more inclined to support the fi-
nal decision.

In some countries, the military sector and other
government agencies are required to selicit com-
ments from the public before making a commit-
ment to any specific action. In many cases, the
public provides new perspectives that might re-
veal less environmentally damaging approaches
to the problem. If no other option is identified
that meets the military need, the public, if it has
had an opportunity to review and comment, is
more willing to support the action, even though
there might be some adverse environmental con-
sequences,

Program implementation

An effective environmental program is based
upon a sound foundation of information and a
fiscally and technologically executable plan.

Inventories
The military sector must conduoct a comprehen-
sive inventory before any plan is developed., A
variety of inventories may be needed. For ex-
ample, before a management plan for natural re-
sources is developed, the military sector must con-
duct a survey to identify the natural resources on
its lands. Before developing a cleanup program,
the military sector must complete a survey to de-
termine the locations, sizes and types of contami-
nated sites of concern. Before developing a pol-
lution prevention plan, it must first determine the
sources of pollution on its property. Lacking such
a foundation, a plan is likely to be focused poorly
and therefore unsuccessful.

] Plans
The military sector must develop plans that are
realistic and that support national goals and strat-
egies. Plans developed without consideration of
technological or fiscal limitations are doomed to
failure. The planners must establish priorities,
based upon such considerations as risk to human
health, environmental payback on investment, and
cost, to help in the allocation of limited resources.
If existing technologies are ineffective or too ex-
pensive to use plaaners must consider defeiring
the work and promoting further research.




his part describes the types of actions that might he taken to huild an effective environmental
_rotection program in the military sector. The suggestions are based upon the experiences of the
military sectors of many countries. They are provided merely for consideration and not as mandatory
components of a program. The military sector of each country should select those program elements

that meet its particular needs.



Part 11 addresses the following major environmen-
tal functions:

Planning
Environmentally sound practices

Conservation of natural and cultural
resources

Cleanup of contamination
Education and training

Research and development

Under each of these headings, the following sub-
jects are discussed:

Goals
Strategies
Budget preparation priorities

Measures of merit

Goals

A goalis astatement of an objective to be achieved.
Tt could be a level of performance or a specific re-
sult. The goal provides the basis for the develop-
ment of strategies and associated budgets,

Strategies

Strategies are the specific policies and procedures
that are designed to achieve the stated goals. The
strategies include clearly defined objectives and
milestones that contribute to the overall goal; the
strategies also form the basis for budget prepara-
tion and are the source of performance indicators.

Developing a strategy first requires the prepara-
tion of an inventory of current resoutces, require-
ments or opportunities. Then, based upon this
inventory, a coherent implementation plan to
achieve the overall goal(s) can be developed, and,
provided that sufficient funds are available to sup-
port the plan, executed. The third element of any
strategy is the conduct of a periodic audit to de-
termine whether or not goals are being met.

Budget preparation priorities

The budget necessary (e execute strategies may
exceed available funding. Therefore, a priority
system must be developed to support those ac-
tions that provide the greatest protection of hu-
man health and the environment, yield the great-
est improvement in the environment, and ensure
the ability of the military sector to perform its
mission,

Measures of success

Senior management officials must have the means
to assess the effectiveness of strategies in meet-
ing desired performance goals. A few measures
of success should be developed for major com-
ponents of the environmental program. Total
sources of pollution can be a measure. Examples
include the amount of hazardous waste disposed
of or the amount of pellutants discharged as air
emissions. Another measure may be the total ef-
fect of enviconmental protection activities, Ex-
amples include the abundance of certain types of
fish and wildlife or the number of contaminated
sites that still pose a significant health risk to the
swrounding population. The measures provide
senior management officials an indication of the
overall effectiveness of the program. When there
is a major deviation from desired performance tar-
gels, additional information may be needed.

Section 2. Planning

he foundation of a good environmental pro-
gram is a relatively detailed road map of fu-
ture actions, hased upon the examination of envi-

renmental issues and constraints and the evalua-

tion of reasonahle alternatives.

Goal

It is important that significant environmental prob-

lems and issues be considered early in the plan-
ning process to allow sufficient time to consider
alternatives, take different courses of action, or
adopt strategies to compensate for unavoidable
adverse environmental consequences.

Strategy

Strategies are described for two types of planning
efforts. The first planning strategy is that for the
development, procurement, deployment and even-
tual disposal of weapon systems. The second
planning strategy is that for the development of
installations to support the training of units (so
that they are able to perform their military mis-
sions), the testing of the weapon systems, or other
activities.

. Weapon Systems
The planning strategy for weapon systems in-
volves the identification of military requirements
and constraints and the development of an imple-
mentation plan that meets those requircments
within the constraints.

I



Many countries that produce weapon systems now
require that the environmental costs and conse-
quences associated with the total life of a weapon
system be evaluated at every major decision point
in its development. All engineering solutions that
meet the performance crileria of the weapou sys-
tem are analyzed. The total life cycle of the sys-
tem includes development, procurement, deploy-
ment and disposal. Decisions made during de-
velopment about materials and propellants can
have significant cost and environmental implica-
ttons throughout the life of the sysiem. When the
identification and subsequent objeclive analysis
of all practicable options are required, the less
costly and environmentally destructive option
most likely will be selected.

Many countries require that, before any decision
is made to deploy or redeploy a weapaon system,
the decision maker complete an analysis of the
environmental consequences associated with each
reasonable deployment option, Factors that may
determine that particular deployment options are
reasonable could include such characteristics as
the availability and size of testing or training
ranges, proximity to locations where conflict is
possible, remoteness from civilian communities
to ensure secrecy or safety, or the availability of
special facilities to support testing or training.

For any type of actions, the process of analyzing
the environmental consequences of reasonable al-
ternatives is similar. Each reasonable alternative
must be evaluated objectively. For such analyses,
the following topic areas usually are considered:

Socioeconomic factors - This area concerns
the ability of the local community fo provide
housing, education and emergency services to
the additional workers associated with the pro-
posed action, as well as any effect that an in-
flux of military personnel or other workers
may have on the cultural integrity of the local
community.

Transportation - This area concerns the abil-
ity of existing railroad, road and air travel fa-

cilities to support the increased traffic associ-
ated with the proposed action.

Natural and cultural resources - This area con-
cerns the potential effects of activities associ-
ated with the proposed action on natural and
cultural resources. Those aclivities include
censtruction, maintenance and operations, as
well as recreational use and possibly vandal-
ism.

Noise - This area concerns the potential el-
fects of noise from construction and opera-
tional activities associated with the proposed
action on living and working conditions on
the installation, in nearby communities, and
on wildlife.

Air Quality - This area concerns the potential
cumulative effect of emissions from sources
connected with the proposed action on the air
quality in the region. Sources can include air-
craft, avtormobiles, trains, ships, industrial pro-
cesses and power and heating plants.

Water Quality - This area concerns the cumu-
lative effect of activities associated with the
proposed action on rivers, lakes and streams
in the region. Activities can include increased
sewage effluent, new or increased industrial
waste flows, contaminated runoff from hard
surfaces, and soil erosion associated with con-
struction or training activities.

In most cases, involvement of the general public
in the decision-making process is highly desir-
able. A public process allows the military sector
the opportunity to describe the need for the par-
ticular action proposed. The public, however, may
be able to offer insight on factors that military
planners overlooked. The result could be a coop-
erative effort between the two parties to find the
best solution for both the military sector and the
environment. It should be noted, however, that
public disclosure may not always be possible,
particularty if the proposed actions are extremely
sensitive to the defense of the country.

_ The implementation plan
describes the manner in which a military action

is to be conducted. The plan should be tempered
by constraints identified during the initial analy-
sis to avoid adverse consequences as much as
possible. However, adverse consequences some-
times cannot be avoided. In such cases, early de-
tection of the problem would permit identifica-
tion and adoption of an environmental mitigation
(an action that may reduce the adverse effect or
may compensate for the adverse effect) as part of
the implementation plan. For example, the intro-
duction of a new aircraft at an existing installa-
tion may cause some unacceptably high noise lev-
els in nearby dwellings. While it may not be pos-
sible to relocate the aircraft to another installa-
tion, the effect of the noise could be reduced by
adding additional sound insulation to the dwell-
ings, changing takeoff and landing procedures or
flight patterns, limiting hours of operation, or, if
those actions are not satisfactory, relocating resi-
dents living in the nearby dwellings.

N Installations
The planning strategy for installations involves
the identification of requirements and constraints
and the development of an implementation plan
that meets military requirements within those con-
straints.

The effects of good planning are most visible in
the development of military installations, Facili-
ties should be located and constructed to provide
a good quality of life, support efficient execution
of the mission, and impose minimal adverse ef-
fects on the surrounding environment. To achieve
these objectives, the planner first must understand
the operational and support requirements of the
intended mission. The planner also must iden-
tify the natural and physical constraints on con-
struction, and understand the relationships among
the various activities on the instaltation.

Operational and support requirements QOp-
erational and support requirements are those fea-
tures that are necessary to permit performance of
the intended military mission in an acceptable
manner. Such fealures may include: training or

testing areas; air space for training or testing; spe-

cial terrain (mountainous, desert, forest, or tropi-
cal jungle) to support specialized training or test-
ing; and facilities such as runways, railheads,
maintenance buildings and housing.

Natural and cultural constraints Natural con-
straints are those features that prohibit normai de-
velopment or unigue or special features that de-
serve special attention or protection. Natural fea-
tures that constrain or, at a minimum, influence
installation development tnclude: flood-prone ar-
eas; soils susceptible to erosion; lakes, rivers,
streams and other waterways; marshlands; habi-
tat of certain arimal and plant species; produc-
tive timberlands; productive farmlands; and rough
and difficult terrain. Cultural features that jim-
pose constraints on installation development in-
clude: archaeclogical sites; burial or other sacred
sites; and facilities of bistorical or architectural
significance.

Seafety, noise and visual constraints Various
types of constraints related to safety affect the de-
velopment of an installation. The most obvious
constraints are the safety or buffer zones surround-
ing highly dangerous activities or places process-
ing highly dangerous materials. For exampie,
safety zones usually are established around am-
munition storage facilities. They are also imposed
around firing ranges and bombing ranges to pro-
tect people from an errant shell or bomb. Safety
zones also are established on approaches to run-
ways where slatistics have shown an unaccept-
ably high risk of an aircraft accident.

Sources of Toud noise also require safety or buffer
zones to protect people. Sources of noise on a
typical military installation include aircraft on
takeoffs and landings, engine test ceils, firing and
bombing ranges, and even major motorways. Suf-
ficient clearances should be provided between
these noise sources and facilities, so that activi-
ties in the facility can be conducted safely orina
reasonable manner. Standards have been estab-
lished for the loudest permissible noise commen-
surate with the safe conduct of an activity. Typi-
cally, noise contours are prepared for a military
installation according to the types of aircralt or




vehicles, anticipated frequency and time of op-
eration, and proposed flight or driving patterns.
Planners can use noise contours to aid in the place-
ment of new facilities.

An often overlooked constraint is that resulting
from the visual effect of a new facility or activity
on the landscape. A poorly designed or located
facility can significantly mar an otherwise aes-
thetic setting. Generally, insofar as is consistent
with the needs of the mission and available fund-
ing, new facilities should have architectural fea-
tures that match or blend with existing facilities
in the vicinity. In addition facilities and activi-
ties should be located in a way that avoids ob-
scuring or damaging scenic views.

Existing infrastructure The most obvious con-
straints on an installation are the existing utilities
and facilities. That infrastructure can be altered
or demolished, but probably only at an unaccept-
ably high cost. In addition, areas that have been
contaminated by chemicals or other pollutants
from past military or industrial activity also may
be constraints on development.

This plan guides the lo-
cation and type of construction of new facilities,
roads, and utilities; the management of natural
and cultural resources; and the conduct of train-
ing, testing and recreational activities at an in-
stallation based upon known requirements and
anticipated resources. The plan guides develop-
ment toward a functional, environmentally
friendly installation.

Functional relationships Facilities should be
located in a way that not only respects the con-
straints identified above but also supports opera-
tional efficiency. Industrial facilities may be ar-
ranged to complement each other and be located
near a major transportation hub such as a rail-
head or airport freight terminal.

Long-term perspective Because of physical and
financial constraints, the plan usually is accom-
plished over a period of many years. However,
each action, whether construction, alteration or
demolition, is accomplished in accordance with
the plan. Eventually, perhaps several decades
later, the vision of the planner is realized.

Periodic Review Planners must review the plan
periodically and update it as necessary to ensure
that it continues to meet changing military needs
and current environmental constraints.

Budget preparation priorities

The costs to support intelligent environmental
decisions about the development, procuremeit,
deployment and disposal of a weapon system
should be considered an integral part of the de-
velopment or deployment costs for the weapon
system. In essence, such costs should be consid-
ered part of the cost of doing business.

The implementation plan for an installation is the
foundation for intelligent development in the fu-
ture, including expansion of the installation to
meet future mission needs. As the foundation of
the entire development effort, the implementation
plan deserves high priority for funding.

Measures of success

Itis very difficult to evaluate the success of plan-
ning efforts. Certainly, a decision made after care-
fully considering the environment is expected to
create less environmental damage, encounter less
public hostility, and perhaps be less expensive than
one made carelessly. However, it is difficult to
measure success in quantitative terms. Perhaps
the best approach is to ensure that there are es-
tablished procedures for evaluating the environ-
mental conseguences of proposed actions, that
those procedures are followed, and that the deci-
sion maker is aware of the results of the evalua-
tion before making the decision.

l . any actions taken by the military sector, either on installations or during exercises, can cause
i

Il
severe health problems or damage to the environment. Hazardous materials handled incor-

rectly have caused a wide variety of physical ailments - some resulting in the deaths of workers. The
release or disposal of such hazardous materiais withaut proper environmental safeguards has caused
seripus degradation of rivers, groundwater and coastal waters, killing wildlife, destroying vegetation,

polluting sources of drinking water, and causing illnesses.




Goal

The requirements of national security are the first
priority of a nation’s military sector. Neverthe-
less, the military should protect human health and
the environment - to the maximum extent pos-
sible - through controls on the handling and dis-
posal of hazardous materials and prevention of
the release of contaminants into the air, water

or ground.

Strategy

There is a hierarchy of actions that can be taken
to protect human health and the environment.

Those actions are:

Source reduction
Recycling
Treatment

Disposal

At the top of this hierarchy is source reduction.
One method of source reduction is the substitu-
tion or replacement of a process or system that
uses hazardous materials or generates hazardous
waste with a process or systern that does neither.
For example, the use of high-pressure, water-
based cleaners for aircraft parts eliminated the
need to use chemical solvents and the resultant
need to dispose of hazardous waste.

When substitute processes are not available,
source reduction may be accomplished through
the introduction of processes that use or apply
the hazardous materials more efficiently. One ex-
ample is the use of physical vapor deposition
{PVD) processes to coat critical components of
weapon systems. Traditional coating methods,
which entail the immersion of the components in
plating solutions, create a significant volume of
hazardous waste. PVD processes, which entail
the introduction of an electrically charged coat-
ing material into a vacuum chamber conlaining
the oppositely charged component, may achieve
up to 99 percent application efficiency. Another
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example is the use of electrostatic spray method
to paint components. Traditional paint spray
methods create considerabte overspray, achiev-
ing between 30 and 60 percent application effi-
ciency, and do not always provide uniform cov-
erage. The electrostatic spray methods, which rely
on an electrically charged component to attract
oppositely charged paint spray, may achieve up
to 90 percent application efficiency.

Recycling is next in the hierarchy of actions to

protect human health, Recycling often reduces

operating costs. It also reduces environmental

damage by reducing the need for new materials

obtained through additional mineral extraction or
timber harvesting required to meet the produc-

tion or industrial need. In addition, recycling de-
creases the demand for landfilis, with their asso-
ciated potential for envirenmental damage. For
example, antifreeze used in vehicle cooling sys-
tems traditionally was used for a set period of time
and then disposed of as waste. Used antifreeze
now is being cleaned and used again, resulting in
a savings in both costs of disposal and the cost of
new antifreeze.

The third choice in the hierarchy of actions is
treatment of the contarminated waste resulting
from an industrial process. This approach exposes
both workers and the environment to potential
harm. This method often is extremely expensive,
since large quantities of waste must be treated to
reduce the karmful effects of the contaminants.

Sometimes the contaminated waste cannot be
treated and the least preferred option in the hier-
archy must be used — that isdisposal of the waste
in a specially prepared and managed facility. The
cost of such disposal can be extremely high. In
addition, there is always the possibility of im-
proper handling of the material, the result of which
is additional expense when contaminated sites
must be cleaned, usually at a later date. The third
and fourth options in the hierarchy often are re-
ferred to as “end-of-pipe” approaches.

Inimplementing an environmental protection pro-
grarn, a country is more likely to focus on treat-
ment and disposal than on the more preferred
options in the hierarchy. Standards for “end-of-
pipe” emissions or actions generally are easier to
establish and monitor, cause the least disruption
to existing industries, and usually require less ini-
tial investment. However, as the environmental
program matures, both the affected industries {in-
cluding the military) and the environmental agen-
cies of the government begin to realize the envi-
ronmental and fiscal advantages of source reduc-
tion and recycling. The strategies described be-
low are presented in the order in which they usu-
ally evolve.

— — _ Treatment and Disposal
This section presents the strategy for the treat-
ment and disposal of hazardous and toxic wastes.

The first step in
developing an “end-of-pipe” or compliance strat-
egy is to identify those actions necessary {0 pro-
tect workers and the environment. Such actions
may be responses to laws enacted by the country’s
legislature. However, even in the absence of such
laws and regulations, it is incumbent upon orga-
nizations working with hazardous materials, or
releasing hazardous wastes into the air, water, or
ground, to take the necessary precautions to limit
harmful exposures and control environmentally
destructive emissions.

It is clearly in the nation’s interest that the mili-
tary sector be involved in the development of leg-
islation and the regulations to implement the leg-
istation. Legislators must be informed fully of
the possible consequences of proposed legislation
before it is enacted. Inattention by legislators to
the training and testing needs of the armed forces
could result in the passage of laws that severely
restrict those activities or impose such high costs
for compliance that other important military re-
quirements may be unsatisfied,

To assist in the development of requirements and
to identify to the instalfation commander any con-
ditions that may pose a threat to the health of

workers or the environment, gy environmental
self-audit of the installation should be accom-

plished at least annually, The self-audit checklist
should be based upon the country’s laws and regu-
lations, as well as any additiona] precautions
deemed necessary by the military sector to pro-
tect workers and the surrounding environmen;.
While the self-audit should be managed by the
installation’s environmental officer, experience
indicates that the most effective inspection is per-
formed by those persons who actually work in
the facilities.

Examples of “end-of-pipe” actions that should be
performed (o protect the lives of the workers and
the quality of the surrounding environment are
described below.

: Twa of the most chal-
lenging environmental problems facing the mili-
tary sector are the use of hazardous materials and
the generation of hazardous wastes. Many of the
materials are required by standard maintenance
procedures to maintain and operate weapon sys-
tems. Fortunately, much can be done to mini-
mize the potential damage to both human health
and the environment as the result of the use of
such materials.

Handling and storage of hazardous mate-
rial Proper control of hazardous materials is the
foundation of any environmental program. Many
military sectors are establishing central manage-
ment functions at each installation to buy and store
such materials and to distribute them to mainte-
nance shops in quantities suitable to support the
immediate mission.

Careless contirol, however, can create stockpiles
of excess materials around an installation. The
excess materials increase the risk of health prob-
lems and environmental hazards through spills or
inadvertent exposure. Moreover, funds used to
purchase those materials could have been used
more productively elsewhere. Finally, excess ma-
terials often become obsolete before they are used.
The materials then must be disposed of at addi-
tional cost to the installation.




Extreme care must be taken in the storage and
movement of hazardous materials. Such materi-
als should be moved and stored in structurally
sound containers that are marked distinctly to in-
dicate that the contents are hazardous. Further,
every precaution should be taken to ensure that,
in the event of a leak or sudden rupture, the con-
tents can be contained. That goal can be accom-
plished easily by placing the containers on a non-
porous surface that is surrounded by a wall of
sufficient height to retain the total volume of all
materials that might be stored in the containers.

Work force training In addition to the careful
control of hazardous materials, proper training of
the workers who must use those materials can help
avoid many of their potentially harmful effects.
Such training should include procedures for cor-
rect handling and disposal of the materials, the
proper use of protective clothing and breathing
apparatus, and actions to be taken in the event of
exposure or a spill,

Emergency equipment and procedures Ev-
ery facility that contains or uses hazardous mate-
rials should have an emergency plan, and the ap-
propriate equipment and supplies readily avail-
able for responding to emergencies. Information
should be available to each worker on the haz-
ards presented by each material and the appropri-
ate actions to be taken should the materials be
spilled, contact skin, or be released into the envi-
ronment in an uncontrolled manner. Eye washes
and entire body showers should be available in
the work area for personnel to quickly remove
any contaminant from their skin.

A trained response force should be available to
handle emergencies because an untrained force
could be at risk or could greatly complicate a mi-
nor incident. At many installations, the responsi-
bility for providing a response force is given to
the fire department. However, even if the
installation’s tire department is not the response
force, it should be advised of the storage of haz-
ardous materials in a facility, because the pres-
ence of such material might after the department’s
response to a fire emergency. The information

also should be provided to the emergency re-
sponse forces of nearby towns because they might
be required to respond to an emergency on the
installation.

Hazardous waste disposal A significant
amount of environmental damage has been caused
by the negligent disposal of hazardous wastes.
Therefore, the military sector must ensure that the
task of hazardous waste disposal is given Lo a per-
son or an organization qualified to properly
handle, transport, treat if necessary, and dispose
of the hazardous material in an environmentally
acceptable manner. It should be noted also that
care must be exercised in the disposal of weapon
systems since many contain hazardous materials.
The hazardous components must be removed for
disposal as a hazardous waste,

Harmful pollutants can
be released into the environment during routine
maintenance and operations, even when those ac-
livities are conducted in strict conformance with
standard maintenance procedures. Small, isotated
releases may be environmentally acceptable.
However, the cumulative effect of many minor
releases could create considerable environmental
harm. Accordingly, the military should take ev-
ery precaution to limit its releases as much as is
consistent with the performance of its primary
mission of maintaining its forces in a high state
of readiness.

Standards for releases As countries become
aware of the damage caused by harmful releases,
they are enacting laws to reduce such releases.
But, even without those laws, military command-
ers must use good judgment in determining what
releases are consistent with protection of the
health of military personnel and persons living in
communities adjacent to installation.

Water releases The source of drinking water
for the installation and the nearby communities
is, or should be, an issue of vital concern. Many
wells and rivers have become contaminated be-
cause of the release of untreated or inadequately
treated sewage or the indiscriminate disposal of
hazardous wastes.

Many factors influence the type of sewage treat-
ment that may be required. Raw sewage may be
placed in holding ponds unti] the natural break-
down of fecal matter has occurred, provided the
ponds are well insulated from any source of drink-
ing water. However, untreated sewage should not
be released into any lake or river that is an imme-
diate source of drinking water or that is used for
recreation. A minimum of secondary biological
treatment of the sewage is required to ensure that
the effluent is safe. Even effluent that has received
secondary treatment still will have high concen-
trations of nitrates and phosphates, which can
stimulate algae growth and reduce the oxygen
supply in the lake or river. The reduced oxygen
supply can limit the types of fish that can survive
in the water. If such a circumstances becomes a
significant concern, additional (tertiary) treatment
may be needed.

The mixture of wastes from industrial processes
with sewage presents a unique problem. The re-
sulting sludge from a sewage treatment system
could contain hazardous materials that, in turn,
would require special disposal actions, Use of
the contaminated sludge to fertilize fields could
contaminate the food supply. This problem can
be avoided either by separating the two disposal
systems or by treating the industrial waste before

it enters the sewage collection system.

Runoff from paved or compacted surfaces also
can present a threat to vital water sources. Often,
the runoff contains lubricants, fuel, oils and other
petroleum products that may have dripped from
vehicles or other equipment. Oil-water separa-
tors strategically placed on drainage systems and
other waterways may prevent the entry of the con-
iamination into vital water supplies. Oil-water
separators are structures that slow the flow of con-
taminated water, atlowing petroleum products
and water to separate because of their different
densities (petroleum products rise to the top), and
then releasing only the water downstrearn,

Both the drinking water and the water releases
should be monitored regularly. Sampling and
analysis should be conducted at regular intervals
to ensure that no contaminant has entered the
drinking water supply and that contaminated
wastes have been treated adequately and reason-
ably can be assumed not to pose a threat

Alr releases The release of pollutants in aix ermis-
sions presents a more difficult problem. Prelimi-
nary studies of typical military installations indi-
cate that far more pollutants are released through
air emissions than are released into the ground or
water. The releases come from boilers, power
plants, automobiles, ships, aircraft, incinerators,
painting operations, construction activities, and
other industrial processes associated with main-
taining weapon systems. Pollutants can be par-
ticulate matter, nitrogen oxides, carbon monox-
ide, volatile organic compounds, ozone, sulfur di-
oxide or lead. When pollutants are released in
small quantities, the effect is not noticeable. How-
ever, the cumulative effect of many operations,
particularly if they are confired physically to a
region by mountain ranges or by a thermal inver-
sion, can be devastating.

Prudent measures should be taken to control such
releases. Simple measures, such as spraying con-
struction sites with water, can significantly reduce
the amount of particulate matter (dust) rising in
the air. The pollutants from fossil fuels can be
controlled through catalytic converters on auto-




mobiles and the use of control devices on smoke
stacks. The control devices can rely on a water
screen or an electrostatic charge to remove the
offending pollutant. In addition, the release of
volatile organic compounds, which is associated
most often with painting, can be controlled
threugh the use of paint booths. The booths are
enclosed facilities or pieces of equipment that use
various filtering systems to reduce the release of
contaminants to the air. The release of volatile
organic compounds during fueling operations can
be controlled through the use of low-cost vapor
recovery systems.

Ground releases Many formerly acceptable
practices have been found to be highly destruc-
tive to the environment because they put contami-
nanfts directly into the ground. For example,
firefighting training activities often have been
performed by pouring fuels on bare ground, ig-
niting them, and then extinguishing the flames
with a variety of environmentally damaging
firefighting chermicals. Unburned fuels seeped
into the ground and, in some cases, contaminated
groundwater. Such practices should be stopped,
and firefighting training conducted on impervi-
ous surfaces with containment walls and collec-
tion tanks for any runoff. In addition, many fire
departments now use propane instead of fossil
fuels to reduce the amount of noxious materials
emitted into the air.

OId landiilts are the focus of considerable cleanup
activity. A landfill is an excavated trench that is
used to deposit both hazardous and nonhazard-
ous waste. Because of poor siting, poor prepara-
tion or poor operation, hazardous materials have
leached from landfills and threaten to contami-
nate, and, in socme cases have contaminated, im-

portant groundwater resources.

Many countries are ¢losing poorly sited and op-
erated landfills and are establishing rigid standards
for the safe location and operation of new land-
fills. The military sector should endeavor, when-
ever possible, to use those government-approved
facilities.

If government-approved landfills are not available,
the military sector must take extreme care to locate
and operate its own disposal facilities in accordance
with national laws and in a manner that allows
avoidance of future liabilities and environmental
damage. Sites should not be located in floed-prone
areas, nor be near streams, intermitient streams,
lakes or groundwater. An impervious membrane
should be laid at the bottom of the excavated land-
fill to prevent the leaching of the materials that may
be placed in the landfill. Atthe end of each day of
operation, the freshly deposited wastes should be
covered with soil to prevent access by scavenger

birds or animals.

The military sector must take even more strin-
gent precavtions if it must dispose of hazardous
wastes. The disposal facility should be separate
from that used for nonhazardous wastes. The
hazardous waste landfill should have two layers
of impervious membrane to provide additional
protection against accidental releases. In addi-
tion all hazardous wastes should be placed in se-
cure containers. The landfill should be checked
regularly for possible leaking of hazardous wastes
and access should be limited to only those per-
sons trained and authorized to handie hazardous
wastes,

The implementation plan
describes the manner in which the installation
commander intends to meet commitments (re-
quirements) to protect workers and the surround-
ing environment. The plan describes the scope
and cost of each environmental project and the
proposed time for construction.

Phased approach In many circumstances, the
military sector does not have adequate resources
to implement all requirements. There are more
requirements than there is money available to sat-
isfy them. The implementation plan should es-
tablish priorities for the work over a defined plan-
ning period. In some countries, there are new
requirements that each underground storage tank
must have two walls, a leak monitoring device,
and spill protection. However, that goal would
be firancially and physically impossible to ac-
complish in a single year. Accordingly, a plan
that calls for the conversion of a set percentage
of tanks each year should be developed and
implemented. In addition, older tanks normally
should be the first replaced. They usually pose a
more immediate threal o the environment be-
cause of the length of their exposure to the ef-
fects of corrosion,

Risk-based approach In some cases, the imple-
mentation ptan should establish priorities for en-
vironmental work based upon risk or return on
investinent. For example, many countries have
decided that they no longer can accept heavily
polluted streams and rivers, and they have im-

posed standards on a]] effluent being discharged
into those waters. The standards require the treat-
ment of all sewage and industrig| wastes. Wilh
limited budgets, the necessary treatiment plants
cannot be constructed simultaneously, nor, in
most cases, can the sources of peltution be elimi-
nated without causing economic chaos or affect-
ing crucial operations. Accordingly, the entire
river network must be analyzed to identify areas
of “extreme sensitivity.” Those areas might be
locations of intakes for domestic water; ground-
water source of drinking water that is threatened
by encroachment of pollution; or vital economic
resources, such as fish hatcheries or shellfish
beds. A master plan for the sequential construc-
tion of treatment plants then couid be developed.
This plan would provide for the protection of the
sensitive areas and establish priorities for the con-
struction of treatment plants. Under the plan,
treatment plants would be located and built ac-
cording fo their environmental importance to the
river system.,

Source Reduction and Recycling
For many years, the focus of most environmental
professionals was on the treatment and disposal
of hazardous wastes being released during indus-
trial processes. While those “end-of-pipe” activi-
ties are effective, they are also expensive. Fur-
ther, as governments and communities became
aware of the potential damage resulting from re-
leases, they passed ordinances and laws that re-
quired more restrictive standards that, in turn, in-
creased costs.

Regardless of the degree of care, “end-of-pipe”
solutions could not eliminate the possibility of
accidental releases. Such releases can affect hu-
man health, cause environmental damage, and
resull in significant monetary liability. Conse-
quently, many environmental professionals now
believe that the most effective method of protect-
irg human health and the environment, as well as
reducing costs and limiting liabilities, is to elimi-
nate or reduce the use of hazardous materials and
the processes that generate hazardous wastes. In
essence, atiention is being placed on the first two
options in the hierarchy.




Examples of the types of actions that may be taken
at installations or in support of weapon systems
to reduce and recycle hazardous materials are
described below.

This section discusses source reduction and re-
cycling programs appropriate for military instal-
lations.

) The basis of a cost-
effective pollution prevention strategy must be a
thorough assessment of the opportunities avail-
able on an installation.

To begin with, each user of hazardous material
and each generator of hazardous waste must be
identified. Next, the costs associated with the safe
handling and disposal of the hazardous waste must
be determined. However, some costs, such as the
loss of vegetation or the pollution of soils, may
be difficult to quantify.

The second step is te identify alternative, more
environmentally benign materials or processes
that might be available to prevent potlution. Each
alternative must be assessed for its cost, the de-
gree to which it reduces releases of hazardous
waste and its effectiveness in meeting operational
and maintenance requirements. The alternatives
must be aligned in order of preference, vsually,
but not always, based upon menetary return on
investment. The return on investment is deter-
mined by comparing the operating costs of the
old method with the initial purchase price and the
operating costs of the new method. Usually, the
greater the return on investment, the higher the
preference. However, there may be exceptions to
that rule. For example, if hazardous materials
present an unacceptably high risk to hurman health
or, as in the case of ozone-depleting chemicals, the
materials are no longer produced, it may be neces-
sary to adopt alternative processes or materiats, re-
gardless of the return on investment.

A variety of measures can be implemented on an
installation to reduce the use of hazardous mate-

rials or the generation of hazardous wastes. The
noxious emissions attributed to the burning of
fossil fuels can be reduced through such actions
as the conversion of power plants from coal or
o] to natural gas, a prohibition on burning high-
sulfur coal, the use of vehicles that are fueled by
electricity or natural gas, and the mandatory or
encouraged use of mass transit systems or car
pools by workers. Ozone-depleting chemicals
once used to fight fires in computer rooms can
be replaced with waler extinguisher systems,
which are just ag effective. On the flight line,
fire extinguishers once filled with halon now can
be reptaced with extinguishers filled with an en-
vironmentally friendly powder flame repellent.
Non-lead-based paints are now the standard and
are just as effective as lead-based paints. In ad-
dition, there are many new environmentally be-
nign industrial processes available that are just
as effective as processes that used hazardous ma-
terials or generated huge quantities of hazardous
waste. One example is the high-pressure water
washers that have been found to be far more ef-
fective in cleaning precision parts than washers
that required the ozone-depleting solvents that
previously were used.
b The results of the inven-
tory of opportunities should be incorporated into
an implementation plan. The plan identifies the
sources of pollution, the alternative materials or
processes available, the return on investment, and
the reduction in emissions of contaminants. The
plan is built to support future budget requests. It
also can be vsed to identify areas in which no
solution, or no cost-effective solution, is avail-
able. That information can be used t¢ mold the
research and development program that will be
discussed later.

Balanced approach In recent years, 2 small
but growing number of environmental experts
have questioned the wisdom of the rigid applica-
tion of environmental standards. They contend
that such an inflexible approach often requires
large expenditures of funds with little or no im-
provement to the environment,

As the benefits of pollution prevention initiatives
have become apparent, some authorities have ex-
changed the rigid enforcement of standards for
the rigid enforcement of poliution emission re-
duction goals. Those goals can be percentage re-
ductions in solid waste generated, toxic releases,
hazardous materials purchased or hazardous
wastes dispesed of. While this emphasis on pol-
lution prevention is good, the desire to achieve
arbitrarily established reduction goals could force
some unwise investments. The cost to achieve
the last few incremental decreases in pollutants
released may be extremely high.

A new approach that considers both cost and per-
formance in the development of an enrvironmen-
tal program is attracting increasing support. The
total array of options - including pollution pre-
vention projects, “end-of-pipe” controls and even
no environmental action - would be evaluated to
determine the best combination to protect human
health and the environment, at the least cost over
a set planning period (in many countries, five
years). Preliminary studies indicate that this more
flexible approach can achieve better overal] envi-
ronmental performance, and at less cost, than
would be achieved through a more authoritarian
approach.

Recycling Recycling is an effective means of
reducing the requirements for disposal of used
products in landfills. Recycling programs tradi-
tionally have focused on materials such as alumi-
num, glass, paper, tires, oils, and plastics. How-
ever, any material can be recycled if: 1) the cost
of recovery is equal to or less than the cost of
obtaining virgin materials; 2) significant unde-
sirable environmental consequences are associ-
ated with the extraction or the harvesting of the
material; and 3) the recycled product meets the
desired performance standards.

Creation of industries that process recycled ma-
terials into new products is difficult. For example,
there are significant startup costs and there is gen-
erally a small supply of recyclabie material avail-
able at the beginning of the effort. It also takes
time to establish an efficient collection network,

and, in many cases, the product made from re-
cycled materials costs more than that made from
virgin materials.

To have a positive effect on the environment, a
government may decide to aid new recycling in-
dustries in overcoming initial obstacles. The most
obvious method of helping is to mandate the re-
cycling of certain materials. However, the gov-
ernment can stimulate the macket for the goods
produced by these fledgling industries. That goal
can be accemplished by mandating that the mili-
tary and other government agencies purchase
materials and supplies that contain recycled con-
tent, unless it can be demonstrated that such prod-
ucts do not meet performance standards,

Experience indicates that, as the market for prod-
ucts with recycled content expands, unit produc-
tion costs fall to the point that recycled products
are competitive with products made from virgin
materials. As the demand for products made with
recycled content grows, so must the demand for
the recyclable materials. To meet production de-
mands, industries are willing 10 pay more for the
recyclable materials. Higher prices, in turm, stimu-
late the recycling ethic, eliminating the need for
further government involvement.

Normal phase-out The military sector should
not replace automatically all systems that use haz-
ardous materials. If those systems, when oper-
ated in an approved manner, do not pose an un-
reasonable threat to the environment and do not
require that huge expense be incurred to dispose
of the wastes, little is gained by premarture re-
placement. In addition, early phase-out will im-
pose an additional financial burdén. The military
should replace the systems when they reach the
end of their economic or useful life. Forexample,
air conditioning equipment that uses chlorofluo-
rocarbons (CFC) as a coolant should remain in
service until the mechanical components begin
to fail and it is no longer economically feasible to
repair the equipment. The manufacture of CFCs
is probibited under the texms of the Montreal Pro-
tocol because they destroy the ozone layer that
protects the earth from harmful ultraviolet radia-




tion. However, in some countries stocks of CFCs
may be available for servicing existing equipment.
That equipment must be carefully maintained so
that of the coolant does not leak.

More than 80 percent of hazardous materials used
and hazardous wastes generated on a military in-
stallation is a result of the direct support of weapon
systems. Those uses are required by the standard
maintenance procedures for the weapon systems
and account for a large portion of the environ-
mental costs and potential environmental Jiabili-
ties at an installation. However, a military com-
mander usually is retuctant to arbitrarily make any
changes in such procedures because it might jeop-
ardize the performance of the weapon system. Ac-
cordingly, weapon system developers must seek
new solutions that meet performance require-
ments, but at less cost to the maintenance and
operations budget and with less adverse effect on
the environment.

_ In recent years,
there has been a change in the manner in which
weapon systems are developed. In the past, the
developer was concerned only with meeting the
performance parameters specified by the future
user and with delivering the product at a speci-
fied target price. Little altention was paid to the
future costs to operate, maintain, and eventually
dispose of the system. Indeed, those costs repre-
sent more than 70 percent of the total life-cycle
costs of the system, including development and
initial procurement. Now more sensttive to the
costs and potential liabilities associated with the
use of harmful materials, many countries are re-
quiring that the weapon system managers, seek
environmentally benign alternatives, both for new
and existing systems, that still meet military per-
formance specifications.

New systems Weapon system managers in some
countries now are required to consider the total,
including environmental, life-cycle costs at ev-
ery decision pointin the development of the sys-
tem. The full environmental consequences of the

develepment, procurement, deployment and dis-
posal of a weapon system must be analyzed care-
fully and accepted before proceeding to the next
phase of the program.

If the environmental costs or consequences asso-
ciated with 2 weapon system are considered when
it is still in the development stage, making ad-
justments will be easier and less expensive at that
stage than later in the procurement or deployment
stages. Doing so does not guarantee that no haz-
ardous materials will be used or that there witl be
no adverse environmental effects. To achieve the
desired military critical performance, it still may
be necessary to select hazardous materials and
processes that generate hazardous waste or to con-
duct operations in a manner that causes adverse
effects. However, such decisions at least now will
be made with full understanding and acceptance
of future costs and liabilities.

Existing systems Weapon systern managers
must reevaluate the maintenance and operations
procedures prescribed in the manuals for exist-
ing systerns. The rate of development and pro-
curetnent of new weapon systems is expected (o

decrease because of the end of the Cold War, Ac-
cordingly, many older systems, developed well
before people became concerned about the envi-
ronment, therefore are expected to remain in ser-
vice well into the 21st century. The maintenance
and operations manuals for these systems require
the use of hazardous materials that are respon-
sible for considerable environmental costs and
liabilities. Rather than accept those costs over
the extended period of use, weapon system man-
agers must seek, test and validate and adopt alter-
native, environmentally safe maintenance and
operations practices. The managers first must
screen manuals to identify all prescribed hazard-
ous materials and their appropriate applications,

Implementation plan The military sector should
pursue a variety of approaches to reducing the
arnount of hazardous materials necessary to main-
tain and operale existing weapon systems and
thereby lower the potential for adverse effects on
the environment.

Prioritized approach The military sector should
develop a plan to find environmentally accept-
able alternatives to the hazardous materials that
are specified for use in the production, matnte-
nance and operation of weapon systems. Because
of the magnitude of such an effort, the military
cannot change, in a short time, every manual that
specifies the use of a hazardous material. Ac-
cordingly, the military should focus its efforts on
those weapons and processes that pose the great-
st threat to human health or to the environment.

Central management Central management of
all hazardous materials purchased and used is the
key to the development of an effective program
to eliminate or reduce the use of harmful materi-
als in the operation or maintenance of weapon
systems. Data on the volume of hazardous mate-
rials used and hazardous waste released, collected
ateach installation, can be used to identify major
sources of pollution, Weapon system managers,
in turn, can use that information to identify those
maintenance manuals and procedures on which
they should initially focus their efforts.

Test and validation Alternative materials and
processes must be tested and validated for every
application. A process that may be suitable for
one weapon system may not be elfective for oth-
ers. A good example is the stripping of paint from
an aircraft. This process formerly used chemi-
cals that were toxic, generated large quantities of
hazardous waste, and took several days to com-
plete. Bead blasting was developed as an envi-
ronmentally more benign alternative (o chemical
stripping. Bead blasting entails propelling small
plastic beads at high velocity against a painted
surface. The paint is removed through abrasion.
An aircraft can be stripped in a matter of hours.
Very little hazardous waste is generated and the
beads can be reused. Although this method is
effective, it cannot replace every former use of
chemical strippers. For example, bead blasting
might damage the thin skin of a fighter aircraft.
Moreover, the process might damage some large-
framed aircraft, such as KC-135 tanker, because
the bead blasting on the wing might contribute to
wing fatigue. Consequently, new processes, even
those that look promising, should be used with
care and only after the military authority in charge
of the weapon system has confirmed that they can
be used without affecting performance. It should
be noted that, in some cases, if the weapon system
is to be phased out of use in the immediate future,
the prudent course of action may be o do nothing,

International cooperation The search foren-
vironmentally more benign processes and mate-
rials might berefit from the increased coopera-
tion among nations. Weapon system managers
and environmental engineers throughout the world
are facing many of the same problems. In addi-
tion, the environmental damage caused by harm-
ful materials or processes may not necessarily be
confined within the borders of the country that is
using them. There are many cases in which the
release, either controlled or uncontrolled, of haz-
ardous materials in one country has caused sig-
nificant environmental damage in neighboring
countries. Consequently, all countries benefit
from the expedited transfer of information on new.
environmentally safe technolegies or materials.




Budget preparation priorities

A system for establishing priorities is crucial for
the conduct of an efficient and effective environ-
mental program. Typically, budgets are developed
1o implement the requirements of a nation’s envi-
ronmental laws and reguiations. Current opera-
tions, such as the safe handling and disposal of
hazardous materials, would have the highest pri-
ority. Upgrading infrastructure, such as sewage
treatment systems, to meet new standards would
have second priority. Projects to upgrade systems
to satisfy future standards would be ranked third,
Projects that contribute to the environment, but
are not required by law or to remedy a high-risk
environmental problem, would be ranked fourth.

Another approach to establishing priorities might
be based upon the incremental reduction of fu-
ture environmental costs that results from each
investment. At any installation, there are many
potential projects that will reduce the use of pol-
tutants and the costs associated with the handling,
controlling and disposing of them. The installa-
fion commander must determine the payback pe-
riod for each project - that is, the period of time it
would take for the savings derived from the new
process or procedure to equal the cost of imple-
menting the project. For example, a machine to
clean solvents for reuse may pay for jtself within
one year through reduced purchases of new sol-
vent and reduced payments for disposal of dirty
solvents. Other projects that may have a longer
payback period also are worthy of implementa-
tion. However, projects with payback periods of
five years or more are not good business deci-
sions and therefore should not be funded.

Exceptions to this approach may oceur if the gov-
ernment is attempting to establish or support a
new industry. In such a case, the implementation
of recycling programs, the purchase of products
made with recycled materials, or the purchase of

vehicles that run on nonfossil fuels may not ap-
pear to be a good business deciston to the instal-
lation commander, but may contribute to the long
term environmental goals of the government.

Measures of success

Senior decision makers must have some means
of evaluating progress. In countries that have
comprehensive regulations and enforcement agen-
cies, a simple measure might be the number of
formal citations issued by regulatory authorities.
The military sector might maintain its own records
of legal requirements and of the percentage of its
activifies that meet those requirements. For ex-
ample, in a country that has standards for the ef-
fluent from a sewage treatment plant, military
leaders should know how many military plants
can comply with the standard. That information,
which can be obtained throngh the self-audit pro-
gram described earlier in these guidelines, also
helps to support the development of budget re-
quirements.

Some measures are required to provide senior
management officials with an assessment of the
progress being made in eliminating the sources
of pollution. Information can be collected peri-
odically about such measures as the volume of
hazardous materials purchased, the volume of
hazardous waste that is disposed of, the volume
of solid waste that is disposed of, or the volume
of materials sent to recycling centers.

An even more significant measure would be
the annual total cost of the environmental pro-
gram. An effectively implemented pollution
prevention program should realize significant
savings over the military’s fiscal planning pe-
riod (usually five years), ag hazardous materi-
als are eliminated and the costly procedures
necessary to handle, store and dispose of those
materials are no longer required.

onservation implies the protection of natu-
ral and eultural resources that may exist on

or near a military installation from the effect of

such activities as training maneuvers.

Natural resources include the land, water, miner-
als, and biological life forms (plant and animal)
of anation. It is essential to the economic life of
acountry that those resources be protected. More-
over, management of those resources in a manner
that supports sustainable use, while minimizing
adverse consequences, is essential for the well-
being of future generations. Countries that have
not protected their natural resources have seen
their forests disappear, their fertile topsoil wash
away, their rivers and streams become potluted,
and their food self-sufficiency be lost.

Military activities, parficularly those of an army’s
mechanized units, can be very destructive to natu-
ral resources. Overuse of some training areas has
left the land barren and highty susceptible to soil
erosion that could foul local streams. Indiscrimi-
nate activities also have contributed to the loss of
forests and woodlands that provide a habitat for
wildlife,
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Military activities, and indeed readiness, can be af-
fected by the poor management of natural resources.
Land used in an irresponsible manner in support of
military fraining soon can be reduced to a barren
landscape, not resembling any arca in which the
troops may be deployed and, therefore, offering an

unrealistic training envivonment.

Understanding the behavior patterns of species

can assist in the development and implementa-

tion of land management activities or the plan-

ning of operations to ensure the safe accomplish-

ment of military training. For example, aircraft

are lost or damaged each year in collisions with
birds nesting near the approaches to runways. By
maintaining the grounds surrounding the runways
in a manner that discourages nesting, the danger
of “bird-strikes” can be reduced. Many low fly-
ing aircraft and their pilots are lost each year in
collisions with flocks of birds. By identifying
the seasonal migratory patterns and daily flight
habits of birds, planners are able to route aircraft
to minimize the potential for such incidents.

Goal

Maintain the mission rcadiness of the armed
forces by providing realistic training opportuni-
ties while minimizing, to the extent practical, ad-

verse effects on the naiural resources.

Strategy

The strategy involves the identification of re-
sources and the development and implementation
of a long-term plan for the careful management
and nurturing of those resources.

_Inventory of natural resources
The first step in developing a strategy 1s to pre-
pare an inventory of the natural resources present
on lands under the control of the military or lands
that could be affected by activities of the military
sector, Resources that should be considered in
the preparation of such inventories include:

wildlife whose continued existence 15
threatened

Special areas such, as marshlands

Types of soils

Vegetation, with emphasis on that which can
be harvested and that which provides wild-
life habitat

Streams, rivers and lakes

Flood-prone areas

. Implementation plan
An integrated natural resources plan is essential
to the long-term protection of the natural resources
on an installation. The plan establishes the man-
agement practices necessary to fully support the
performance of the mission, while limiting any
damage to wildlife, vegetation, soils and water-

ways.

"The approach that patural resources managers take
in developing implementation plans has changed
markedly in recent years. In previous decades, a
separate plan was prepared for each resource. A
plan was developed for the planting, maintenance
and harvesting of forests. Another plan was de-
veloped for the management of fish and game
including maintenance of herd size. Still more
plans were developed, as appropriate, for agri-
cultural lands, minerals and endangered species.
Little or no consideration was given to the inter-
relationships among these resources.

In recent years, the natural resources maragets
of many countries have changed their approach.
They have recognized the interrelationships
among the various resources and have developed
an integrated resources plan for each installation.
While this approach represented a significantim-

provement in the planning process, it had one ma-’

jor weakness: it did not consider adequately the
needs of the military user.

The natural resources managers of several coun-
tries are now developing management plans that
balance the training requirements of the armed
forces against the ability of the land to sustain
them. Among the factors considered in the de-
velopment of combined training and natural re-

sources management plan are:

The type of exercises and weather conditions.
Mechanized equipment can be highly destruc-
tive to the ground and vegelation. Wet weather
can make the land more susceptible to heavy
rutting, but tanks can operale with relative
impunity over land that is frozen.

The interval between exercises. Sufficient
time must be permitted between exercises for
plant life to recover,

The type of soil. Training on desert lands or
tundra will leave imprints that may last for
centuries, whereas a heavy loam may be able
to absorb and recover quickly from even heavy
tank use. Training on sandy soil that might be
susceptible to erosion should be conducted at
intervals that permit vegetation to recover
fully. It may be necessary to construct ero-
sion barriers after the use of such lands.

Presence of sensitive areas such as streams,
wetlands and wildlife preserves. It may be
necessary to construct special stream or river
crossings to reduce erosion and fouling of the
stream. Other sensitive areas might be placed
off limits. Planners can protect sensitive ar-
eas by identifying them on training maps as
minefields.

The advantage of this approach to land manage-
ment is that both the natural resources are pro-
tected and that the military continues 10 have a
realistic training area.

Military land managers in some countries are seek-
ing to develop, in coordination with other major
landowners, management plans that cover the en-
tire ecosystems in which the installation is located.
While more challenging to accomplish, the plans
may provide increased flexibility for the use of mili-
lary lands. For example, biologists and other natu-
ral resource managers are better able to assess the
relative effects of proposed actions if they under-
stand the health and sensitivity of resources through-
out the ecosystem. [n addition, ecosystem-wide land
use plans can spread responsibility for protecting

sensilive resources among several landowners,

thereby giving the individual landowners greater

flexibility in the use of their lands. Finally, plans

developed on an ecosystein-wide basis have greater
chance of success.

Because military installations are not isolated eco-
systems and because land set aside for use by the
military is usually public land, the military, when
security permits, should invite public comment on
how the land should be managed. Tn addition, when
security and safety considerations permit, the pub-
lic should be allowed access to enjoy the land for
or such activities as farming, grazing of livestock,
and recreational activities, such as hunting, wild-
life watching, fishing, boating or hiking.

Budget preparation priorities

An effective management program for natural re-
sources is extremely important to provide realis-
tic training for military forces. Consequently, bud-
get requirements to maintain training areas should
be considered part of the operational costs of train-
ing.

Activities involving natural resources that can
affect the safe conduct of the mission also should
receive high priority in the budget process. Such
activities include studies of the migratory patterns
or the nesting preferences of birds.

Next in the budget priority are the funds neces-
sary to manage other important or sensitive areas
that have been entrusted to the military’s man-
agement, Some management activities may be
mandated by the country’s laws.

Last in budget priority for the military sector are
funds to enhance wildlife or to provide for recre-
ational use of natural resources.

Measures of success

The development of true measures of success for
a natural resources management program nas
proven to be elusive. To date, the measures used
are related to building the foundation of the pro-
gram. One measure of success is the satisfactory
completion of inventories of the individual re-
sources on an instaliation. The inventories, how-




ever, must be completed in sufficient detail to en-
able a technical expert to manage and protect the
resources. Another measure is the completion of
implementation plans for each installation so that
there is, at Jeast on paper, a well-planned series
of actions that will protect and nurture the re-
sources, while continuing to support the military
mission. However, no satisfactory measure has
yet been developed that assesses the effectiveness
of such plans when implemented.

As a general rule, most seniog managers must rely
on a series of subjective assessments of the health
of the natural resources program at each installa-
tion to judge the success of the program. The
assessments may be based on favorable examples
of the return or expansion of populations of spe-
cial wildlife, the careful management of game,
the sustained growth and harvesting of timber, and
the development of recreational areas. Unfavor-
able examples might include the destruction of
vegetative cover and the resulting erosion of soils
and silting of streams, the ioss of special species
in the ares, or the presence of unhealthy animal
populations {for example, a sick herd), uncon-
trolled population growth or the inability of the
land to support the herd.

Animportant part of a nation is its heritage, which
includes structures and areas of historical, cul-
tural and religious significance. Each country
must determine what facilities and sites are im-
portant within its own frame of reference. Each
country also must determine what facilities and
sites should be preserved without undermining
the ability to support today’s requirements. Fa-
cilities and sites to be considered for special pro-
tection might include: buildings where major
events occurred; battle sites; cemeteries and burial
sites; the homes and birthplaces of important or
famous people; churches, synagogues, temples
and mosques; ancient buildings and structures;
and buildings and facilities that have unique ar-
chitectural features. Loss of structures and areas
that are of historical, cultural or religious impor-

tance destroys a country’s heritage and thus the
very fabric that unifies its people and makes it
unigue in the world of nations.

Goal

The armed forces must meet the operational re-
quirements to majntain mission readiness while
minimizing, to the extent practical, any adverse
effects on cultural resources.

Strategy

This section presents the strategy for cultural re-
sources. That strategy includes the identification
of historic and archaeological resources and the
development of an implementation plan to pro-

tect them.

tnventory of cultural resources
The first step in developing 4 strategy is to pre-
pave an inventory of all cultural resources present
on lands that are under the control of the military
or that could be affected by military activities.
Resources that should be considered in the prepa-
ration of the inventory are identified in the intro-
duction to this section.

_. Implementation plan
A cultural resources management plan is essen-
tial for the long-term protection of archaeologi-
cal sites and historic propetties on a military in-

stallation. The plan should identify the proce-
dures that will be followed in the event of a dis-
covery of a site of archaeological or historical
importance, and should specify how those sites
and facilities that already have been uncovered
or identified are to be maintained. Before com-
pleting the plan, the military should seek advice
from competent authorities on the maintenance
of such properties.

General guidance for preparation of the plan in-
cludes:

» It is not the function of the military sector to
seek and recover data from archaeological
sites. However, the military must be ready
when such a site is discoverad to protect the
site from any damage or, if that is not pOs-
sible, to arrange for competent authorities to
investigate and recover in a scientific manner
anything of value before the site is affected.

= Properties of historical importance also should

be preserved, if possible. Again, the military
sector is neither chartered nor funded to oper-
ale and maintain museums. Certainly, it would
be better, both for the property and the bud-
get, if the property can be used to support cur-
rent activities of the military sector. Some
modifications of the property may be required,
but those modifications should he carried out
in such a manner that the essence of what made
the property historically significant is not lost.
For example, if a building has unique archi-
tectural features, every attempt should be made
to preserve those features as the building is
modified for a new function,

» When avoidance or modification is not a prac-
ticable option, the military sector should seek
Lo preserve the property through relocation or,
if thatis not possible, through recordation {that
is, documentation and photography) before
demolition. Such a step should be considered
the means of last resort.

Budget preparation priorities

Generally, funding for any archaeological re-
search effort is difficult to Justify in a military
budget. However, researchers competent (o in-
vestigate and recover data from archacological
sites might be recruited at no cost {rom universi-
ties or other qualified reputable organizations, Ar-
chaeological research to collect data before de-
struction of a site for a military project should be
tunded as part of the cost of the project.

The best method of maintaining historic proper-
ties is to use them to support the current mission,
It is often less expensive to change the historic
structure to meet a current need than to build a
new facility. The normal care and maintenance
of the property then would be part of the nilitary’s
operations and maintenance budget.

Measures of success

As in the case of natural resources, there is no
good measure of success for the management of
cultural resources. The measures used ate related
to building the foundation of the program. One
measure is the satisfactory completion of inven-
tories of resources such as archaeological and his-
toric sites on a ruilitary installation. The invento-
ries must be completed in sufficient detail to en-
able a technical expert to manage and protect the
resources. Another measure is the development
ot an implementation plan to protect and main-
tain the resources. However, no objective mea-

sure has been developed to judge the effective-

ness of the execution of the plan. Such measure-

ment is left to subjective evaluation of actions

taken.




g government must protect the nation's
eople and its natural resources from the

ful effects of military activities. That respon-
sibility includes the cleanup of contaminated sites
on instaliations, as well as on nonmifitary lands that

have been contaminated hy military activities.

Most installations have sites at which petro-
leum products, sotvents or other forms of con-
tamination are present, The contamination is
the result of activities conducted before people
knew about the environmental consequences
of those activities, or activities performed in a
manner deemed acceptable at the time but later
found to be environmentally destructive. The
contamination also can be the result of acci-
dents or the deterioration of infrastructure,
such as underground storage tanks.

The contamination could pose a threat to the
health of workers and persons in nearby commu-
nities and could threaten valuable water supplies,
vegetation and wildlife. If left untreated, the con-
tamination could continue to spread, increasing
both the scope environmental damage and the
complexity and cost of cleanup.

Goal

The military sector must take actions to reduce
the risk of human exposure Lo toxic and other haz-
ardous materials and prevent the spread of con-
taminants, while it conducts a cost-effective
cleanup. It should be noted, however, that, in some
countries, the responsibility for cleanup of any
government land is given toa ministry ot depart-
ment of the environment.

Strategy

This section presents a strategy for cleanup of
contamination. That strategy includes the identi-
fication of contaminated sites and the develop-
ment of a plan to cleanup those sites.

_Inventory
of cleanup requirements (contaminated sites)
Before any cleanup program can be implerented,
the military sector must complete an inventory of
all sites known or suspected (o be contarninated.
Contaminated sites are areas of ground or water
that contain materials harmful to human health
and the environment that were placed at those sites
through human activity. Examples of areas at

which contamination is likely to be found are
crash sites, live firefighting training facilities,
landfills, storage areas, below and aboveground
bulk storage tanks, underground fuel lines, ve-
hicle and aircraft maintenance areas, washracks
and deicing facilities.

A variety of techniques can be used to identify
potentially contaminated sites. It is often desir-
able to start with a records search to determine
where accidents occurred, highly suspect activi-
ties were performed, or hazardous materials that
may have leaked or been spilled were stored. In-
terviews of persons who have worked on the in-
stallation for a long time can supplement the
records search.

Upon completion of a list of potentially contami-
nated sites, an investigation should be conducted
to confirm the presence of contamination at a level
that warrants further action.

. Impiementation plan
A plan that establishes the courses of action for
the cleanup of contaminated sites on an installa-
tion, within anticipated funding levels, is essen-
tial to ensure an effective and efficient cleanup
effort. The plan would include:

A description of the type and extent of con-
tamination at each site

An assessment of the risk to human health and
the environment posed by each site

The schedule to complete the vestigation,
determine the appropriate cleanup remedy, and
perform cleanup at each site

An estimate of the anticipated yearly and to-
tal costs to complete cleanup at each site

The plan would be updated as additional infor-
mation is obtained about the site or avaifable
cleanup technologies and the schedules and cost
refined.

Since the extent of the contamination and the ap-
proach to and timetable for cleanup of the sites
may affect, or be perceived to affect, the local

community, it is often advisable to involve the
general public in the development of the imple-
mentation plan. In some countries, special advi-
sory groups are formed to hear and comment upon
the proposed cleanup actions. The installation
commander or members of the commander’s staff,
representatives of the country’s environmental
regulatory agencies, community leaders and rep-
resentatives of environmental interest groups
might serve as members of such advisory groups.

The approach to cleanup of
a contaminant is affected directly by the condi-
tions in which that contaminant is found. Conse-
quently, to develop a realistic cleanup plan, a de-
tailed investigation of a contaminated site is nec-
essary. Investigators must attempt to determine
the full extent of the contamination in the ground.
They also must accurately identify the geologi-
cal formations surrounding the contaminant, in-
cluding the types of scils and the existence of
possible fractures through which the contaminant
might flow. The depth of the groundwater, as
well as its rate and direction of movement, is also
an important factor in the development of a
cleanup strategy. Other information that may af-
fect actions includes rainfall that might induce
leaching of the contaminant and the proximity
of any critical resources or activities that might
be put at risk. Such activities and resources in-
clude wells for drinking water, residences,
schools and wildlife.

Cleanup of
contaminated sites is expensive and, in some
cases, can take years. However, past practice has
revealed that the approaches to cleanup of some
contaminated sites are fairly predictable.

A large number of cleanup approaches are avail-
able, For example, petroleum products, which
are the most prevalent contaminants on military
installations, can be treated by a variety of tech-
niques, depending upon their location and the per-
tinent physical, environmental, and time con-
straints, When found in water, some petroleum
products often can be skimmed off the surface;
occasionally, such products can be used for its
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originally intended purpose. When petroleum
products are found in the ground, the contami-
nated soil can be excavated and incinerated. This
relatively fast method of cleanup can be expen-
sive and may not be practical in an area that has
significant air quality problems or when devasta-
tion of vegetation growing on the contaminated
area is not desirable.

There are several new approaches to the cleanup
of sites conlaminated with petroleum products.
If there is no urgency to the cleanup effort or if
excavation is not feasible, naturally occurring mi-
croorganisms in the soil can be used to break down
the petroleum molecules into their inert compo-
nents. If the cleanup must be completed quickly,
the rate of decomposition can be accelerated by
increasing the supply of oxygen to the microor-
ganisms. That effect can be accomplished by
puniping oxygen into the ground, a process called
bioventing. If excavation of site contaminated
with petroleum products is feasible, a method
called land farming may be used. The contami-
nated soils are tilled periodically to increase ex-
posure of the microorganisms to the air. Some-
times the effort must be accomplished in an en-
closure - often a very large tent - 5o that the fumes
from the soil can be captured in a filtration sys-
tem. It should be noted that the method is cost-
effective only if the contamination is limited in
both area and depth.

For some forms of contamination, the cleanup op-
tions are limited and expensive. 1f acontaminant is
found to be leaching from a landfill, it might be
necessary to excavate the contents of the tandfill if
the sources of the water causing the leaching ac-
tion cannot be controlled. Therefore, excavation
generally is required if the landfill is located near
groundwalter or in an area subject to periodic flood-
ing. Leaching from a tandfill that is remote from
sources of water can be eliminated by placing a clay
cap over the landfill. The cap prevents the penetra-
tion of rainwater that would induce the Jeaching.
The tedious excavation and sieving of soil is the
only acceptable method for removing lead from
impact bairiers on firing ranges,

For some contaminants, particularly those in
groundwater, there is no cost-effective cleanup
technique. In such situations, the best approach
may be to control the spread of the contaminant
and to await the development of a cost-effective
cleanup solution. Confrol technigues include the
construction of hydraulic dams or the insertion
of impervious membranes across the direction of
groundwater flow.

Much of the contamination found on military
lands is similar to that found in the civilian sec-
tor. However, some contamination is unique to
the military ‘s defense mission. Such contamina-
tion includes unexploded ordnance and, in some
countries, radioactive materials.

Cleanup of lands containing unexploded ordnance

is a challenge for the military of many countries.

While not a contaminant, the ordnance does pose

a hazard to persons trespassing Jegally or illegally

on ranges. The challenge becomes even more

acute when the military determines that a range

is no jonger required and local community lead-

ers seek access to the land for some other use. As
a general rule, in most countries, the mititary per-
forms periodic surveys of its ranges to locate,
defuse or otherwise safely dispose of unexploded
ordnance. However, some ordnance might pen-
etrate deeply into soft soil or sand or sink to the
bottom of a lake or coastal waters and not be de-
tected during surveys. Equipment is now under
development to detect ordnance even at great
depths. The equipment detects the ordnance ei-
ther because of its ferrous content or because of
its higher density, compared with surrounding
soi}. While initial tests are promising, the equip-
ment is not considered reliable, particularly for
ordnance buried at great depths. Accordingly, it
may be more appropriate that, until detection
equipment is available that can be operated with
a high degree of confidence, the impact areas of
ranges be placed off limits for development.

Cleanup of lands that contain radioactive materi-
als presents an extremely difficult and expensive

challenge. Radioactive materials remain hazard-
ous for many years. Typically, the remedy is to
place the materials in special containers that are
deposited in secure, long-term storage areas. In
some cases, if the level of radioactivity is low or
there is no suitable storage area, the contaminated
area simply is placed off limits.

Budget preparation priorities

Typically, there are more requirements in any one
year than there are resources to satisfy them, Ac-
cordingly, it is necessary to develop a logical plan
of allocating resources to provide the maximum
benefit. However, before such a plan is devel-
oped, an assessment must be completed of the
risk to human health and the environment posed
by each contaminated site. The limited funds then
should be allocated to those sites that pose the
greatest risk.

Several factors must be considered in the deter-
mination of risk. The first factor to be addressed
is the concentration and toxicity of the contami-
nant in the ground. A highly toxic compound,
even in small quantities, may pose a greater threat
than a less toxic material spread over a wide area,

The second factor to be considered is the existence
of a pathway for the contaminant 10 move. A fast-
moving underground stream may move the con-
taminant well beyond the confines of the military
installation in a relatively short time. On the other
hand, a contaminant on desert sand, far above any
groundwater and with little rainfall to induce leach-
ing, could remain immobile for centuries,

The last factor to be considered is the presence of a
receptor that could be put at risk, such as a person
living or working in close proximity to the con-
taminated site. Other receptors might be a com-
munity that obtains its supply of drinking water from
a contaminated aquifer or consumers who eat fish
from contaminated rivers and streams,

This qualitative analysis of the relative risk of all
contaminated sites provides the basis for the dis-
tribution of the limited funds. Cleanup of sites
that pose the most immediate threat should re-
ceive priority for funding. Conversely, sites that
pose no foreseeable threat may not require im-
mediate cleanup.

Measures of success

Developing measures of success for cleanup is
difficult because so many factors are beyond the
control of the person attenipting the work. For
example, the geological formation in which the
contaminant is located may be quite ditferent from
that predicted through a tew borings. Conse-
quently, the cleanup activity may be ineffective
or, in some cases, counterproductive. In addition,
there are currently no cost-effective cleanup tech-
niques available for some contaminants. With
these uncertainties, it is difficult to develop ob-
Jective standards of performance.

Many countries therefore have developed simple
measures of success that focus on the establish-
ment of a management foundation for the cleanup
program. Such measures determine whether a full
investigation of possible contaminated sites at
each installation and a complete analysis of the
potential risk posed by each site have been com-
pleted.

Various measures have been proposed to evalu-
ate the progress of cleanup. One possible mea-
sure is to compare over time the total number of
contaminated sites discovered with the total num-
ber that have been cleaned up. A second measure
is to compare over time the total nurmber of con-
taminated sites discovered with the total number
for which cleanup activities have been initiated
or completed. A third measure is to monitor the
level of risk posed by the contaminated sites. This
measure would record periedically the number
of sites that are categorized as high, medium or
low risk, or for which a determination is made
that no further action is required.



| good environmental protection program
needs the commitment of the entire military
establishment. A program that relies on the ef-
forts of a small cadre of environmental profession-
als is doomed to failure. Every person in the mili-
tary can take actions, or fail to take actions, that
result in environmental damage. 1t therefare, is
necessary to make all military personnel aware

of their environmental responsihilities,

Goal

Each member of the military must be trained so

that he or she can meet the environmental respon-
sibilities associated with his or her job.

Strategy

This section presents the strategy for environmen-
tal education and training. That strategy includes
identification of training and education needs and
the development of a plan to satis{y those needs.

Inventory
of training and education requirements
The first step in the development of an effective
education and training program 1s to identify all
individuals who have direct responsibility for pro-
tecting the environment, who may affect the en-
vironment in the performance of their jobs, or who
have overall responsibility for environmental per-
formance. The next step is to identify the type
and level of education or training that is required
to ensure thai those individuals can meet their
environmental responsibilities.

. Implementation plan
A plan must be developed that identifies the man-
ner in which the training and education require-

ments are to be met, Generally, it would be cost-
prohibitive to provide a special environmental
course to every individual. The best approach
for the majority of military and civilian person-
nel is when possible, to inciude envirenmental
instruction in existing training. However, spe-
cific technical courses may be necessary for en-
vironmental professionals. In addition, special
courses often are needed to instruct personnel in
safe procedures for handling, storing, transport-
ing and disposing of hazardous materials.

All recruits entering the mili-
tary should be given general environmental
awareness (raining as part of their basic training.
The introductory training could prove beneficial,
since recruits come from different backgrounds
and often have no knowledge of environmental
concerns. For example, a recruit from the city
may not be aware of the simple actions needed
to preserve the natural environment outside an
urban area.

Technical specialty train-
ing should include instruction on environmental
concerns directly applicable to the execution of
that specialty. Forexample, persons being trained
1n the maintenance of jet engines also should be
trained in the safe handling, storage, and disposal
of hazardous materials associated with that main-
tenance. In addition, they should be trained in
the correct procedures for responding to an emer-
gency involving those materials.

The officer
corps and civilian equivalents also should be edu-
cated on environmental issues and the ability of
the military to affect them. Such education could
start as early as the officer commissioning pro-
grams, and it should be a subject for discussion
at professional military schools, Only through
understanding environmental issues can military
officers be expected to provide the necessary en-
vironmental leadership.

The corps of military environmen-
tal professionals must remain technically profi-

cient and aware of the most current develepments
in the environmental field. Because that field is
a rapidly changing one those professionals will
require technical update courses. If there is suf-
ficient demand, the military might elect to de-
velop the capability to teach such courses.

Some workers will be re-
quired to respond to emergencies involving haz-
ardous materials or will be required to handle
such materials when performing their jobs, Those
individuals should be given periodic training to
ensure that they do not become complacent and
that they follow procedures established to ensure
their safety.

While an edu-
cated and trained workforce is essential to a suc-
cessful environmental protection program, the
program will not be successful without the full
support of the senior military personnel at each
installation. The programs previously discussed
will ensure thal future leaders will be sensitive
to environmental concerns. However, it may be
appropriate to establish special education pro-
grams for those persons already in positions of
leadership so that they understand, support, and,
most important, lead the effort to protect the en-
vironment.

Budget preparation priorities

A significant portion of environmental education
and training can be accomplished through exist-
ing programs, without any appreciable increase
in costs. However, some training, particularly that
associated with the safe handling of hazardous
materials, should be considered mandatory and
therefore receive the highest priority for funding.

Measures of success

Education should not be considered an end in it-
self. It supports all other aspects of the environ-
mental program. The effectiveness of the educa-
tion program will be reflected indirectly in the
success of the pollution prevention, conservation
and cleanup efforts.




' ith a growing percentage of many nations’ military budgets devoted to meeting environmental
goncerns, there is an increased emphasis on developing or ohtaining new materials or processes
that will reduce the expense of environmental functions. However, since military research and develop-

ment budgets are also under constraints, every effort must he made to share technologies among nations

and to focus research and development programs on those problems that are unique to the military.

Goal

The military sector must seek alternative materi-
als and processes that meet performance require-
ments unique to the military with less adverse en-
vironmental consequences than the materials and
processes currently in use.

Strategy

This section presents a strategy for research and
development. That strategy includes identifica-
tion of research and development needs and the
development of a plan that responds to those
needs.

_ Inventory
of research and development needs
Before any research and development plan can
be developed, the military must complete an in-
ventory of all known environmental research and
development needs. This inventory should be
prepared by identifying those processes and ap-
plications that use the largest quantities of haz-
ardous materials, generate the largest volumes of
hazardous wastes, or produce the largest releases
of contaminants to air and water. The inventory
can be refined by reviewing pollution prevention
plans for those practices for which there is no en-
vironmentally sound solution or no cost-effective
solution that meets performance requirements,
The persons responsible for the maintenance and
operation of weapon systems also can provide
valuable information about which processes or
materials are most likely to cause environmen-
tal damage.

Implementation plan
A plan should be developed that guides future
investment in research and development in re-
sponse to identified needs. The plan should pro-
vide a priaritized list of proposed projects, in-
cluding realistic schedules, budgets and evalua-
tions of chances of possible success in meeting
the defined environmental needs of the military
sector.

Before research and development project
proposals are prepared, a review should be con-
ducted to determine whether existing technolo-
gies available might satisfy the need. If no exist-
ing technology is found, a survey of government
and commercial laboratories should be conducted
to determine whether research is being performed
that might satisfy the needs. It should be noted
that many countries are entering into protocols to
share information about proven technologies or
ongoing research and development efforts.

Tf no technology or on-
going research is found, the laboratories should
develop project proposals to respond to enviren-
mental needs. The projects then should be pri-
oritized according to upon the following factors:

Extent of problem

Criticality of the solution to mission perfor-
mance

Existing risk to human health

Potential return on investrment in research and
development

Timeliness of the effort to meet needs

Confidence in the possible success of effort

Budget preparation priorities

The available funds for research and development
should be focused on those issues that are unique
to the military. The military should rely on the
commercial sector or other government agencies
to conduct research to develop solutions to prob-
lems that are not unique to the military.

Measures of success

Research and development should not be consid-
ered an end in itself. It supports all other aspects
of the envirenmental program. The success of
the research and development program will be re-
flected indirectly in the success of pollution pre-
vention, cleanup and conservation efforts.
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