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unexploded ordnance and munitions

n May 22, 2001, members of the House Armed Services Committee first heard testimony that formally introduced Congress to the
term “encroachment.” It was loosely defined at the time as “external influences that can have the effect of threatening or constraining training.” Congressman Curt Weldon implored the body’s Military
Readiness Subcommittee and witnesses that day to focus on the “effect encroachment has on our training and readiness levels.” Although the Department
of Defense (dod) proposed no definitive solutions to the problem, senior Defense
representatives detailed examples where encroachment had limited or stopped
training activities. In subsequent years, the dod has characterized encroachment
as taking a number of forms.

endangered species and critical habitat
Currently, dod lands are home to at least 355 species that are listed, proposed,
or candidates under the Endangered Species Act.1 Successful efforts in managing
habitats, combined with destruction of these habits outside installation boundaries, have resulted in military ranges becoming havens for at-risk species. In some
cases, protection of endangered species on military lands has restricted use of
training areas. Furthermore, recent moves by the U.S. Fish and Wildlife Service
(usfws) to designate parts of these ranges as critical habitat under the Endangered Species Act may reduce the military’s flexibility to use the designated training lands even further, thus jeopardizing its testing and training mission.

The dod is concerned that the Environmental Protection Agency (epa) could apply provisions of the Comprehensive Environmental Response, Compensation,
and Liability Act (cercla) and the Resource Conservation and Recovery Act
(rcra) to the intended use of military munitions, thereby shutting down or disrupting training on active ranges.

frequency encroachment
The growth of consumer communication devices has resulted in pressure from
the telecommunications industry to reallocate portions of the radio frequency
spectrum from federal to non-federal control. dod is concerned that the available
and adequate spectrum may not be able to support current and future military
operations and training requirements.

maritime sustainability
Provisions of the Marine Mammal Protection Act require that dod consult with
the National Marine Fisheries Service on any activities that may “harass” marine
mammals. Some in dod feel that the regulatory definition for harassment is too
expansive, and that interpretation could unnecessarily restrict operations and
training activity.

airspace restrictions
Increasing airspace congestion from commercial sources restricts the military’s
ability to provide effective testing and training of pilots. Expansion of the cellular phone industry and wind power energy development promises towers that are

Encroachment Defined
Like many things, encroachment
thrives in the eye of the beholder. To
the civilian who lives near an airfield,
it may be the scream of jet engines
that drowns out a favorite TV soap
opera. To the airfield’s commander, it
may be the housing development that
presses ever closer to a runway approach.
J. Douglas Ripley, writing in chapter 3
of this handbook, defines encroachment succinctly as “the cumulative result of any and all outside influences

that inhibit normal military training,
testing, and operations.” And a 2003
U.S. Army Corps of Engineers document states: “Encroachment is any
outside activity, law, or pressure that
affects the ability of military forces to
train to doctrinal standards or to perform the mission assigned to the installation. Pressures result from urban
growth near installations, noise, legislation protecting habitat, regional fragmentation, airspace use, and stakeholder group issues.”
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The construction of luxury housing
immediately adjacent to Camp Bullis,
San Antonio, Texas, has the potential to
create conflicts with the Army's training
activities. (Photo: Douglas Ripley)
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hundreds of feet tall which impede training, particularly when they interfere with
the flight path. The accident potential zone (apz) of established airfields frequently
encompasses private lands that have been developed or are in the planning stages
of development, not realizing that the apz exists.

air quality
Air quality regulations could limit dod’s ability to install equipment for units to
train. Conformity rules require federal agencies to analyze emissions from proposed projects or activities. Application of these rules could limit the department’s
ability to transfer missions to new locations. This is especially critical for re-basing decisions that result from base realignments and closures elsewhere. Air opacity limitations restrict the military’s use of obscurant smoke, ground maneuvers
and prescribed fire for hazard reduction and environmental management.

Noise
Even though weapon systems are exempt from the Noise Control Act of 1972,
pressure from community, regional, and state organizations could serve to restrict
or reduce military training due to noise. Unfortunately, restrictions on the existing noise environment will be exacerbated by future missions as weapons systems
change.

urban growth
Incompatible commercial or residential development and activities near military
installations compromise the health and safety of both military and civilian communities. Limitations caused by sprawl could reduce the effectiveness of military
training activities.
If left unchecked, the growing pressures of the various issues summarized above
could have a significant impact on military training.

One-way Street?
Often, though, the military frames the encroachment issue in a unidirectional
manner: It is the community that’s encroaching on military activities. A landowner
in North Carolina, quoted in a local newspaper, sees it differently: “We are not
encroaching on Fort Bragg, Fort Bragg is encroaching on us.”
Military demands for land and airspace have grown dramatically since World
War II. A World War II infantry battalion operated in a 4,000-acre maneuver
space. According to current Army publications, a maneuver space of 61,281 acres
is now necessary to train a battalion task force. The required training space is expected to triple again as information dominance, a concept that recognizes the
importance of communication, computers, intelligence, and surveillance, becomes
increasingly important. Total space is not the entire issue; irregular shape and terrain can also be a factor. Fragmentation of habitat due to environmental restrictions further exacerbates the problem.
Airspace training requirements have grown significantly, also. A World War I
dogfight between opposing aircraft occurred within visual range. A World War II
fighter required a five-nautical-mile maneuvering radius. Modern aerial fighters
require about 80 nautical miles (Rubenson 1996).
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For the Navy, deeper draft vessels are having an increasing impact as dredging
is required to maintain port facilities. Moreover, changes in naval strategy that
require more ships to operate in coastal areas increase the Navy’s need for training space closer to population centers (ibid.).
No military installation, range, or training space is sized sufficiently to conduct unobstructed ground brigade or air wing training maneuvers to the full capabilities of U.S. weapon systems. The military’s use of resources exceeded the
boundaries of its installations sometime in the last half-century. Installations have
become proficient in working around or avoiding these obstructions; alternatively,
they have become accustomed to using a larger share of surrounding regional resources (air, land, water) than exist in their inventory.
The military’s “free” use of the air, space, and land resources is now challenged
on many fronts. As much as communities value the positive effects of having a
military installation in their community, they almost assuredly will become less
tolerant over time of the intrusive effects of military training. The level of community tolerance varies from installation to installation, depending on the relationship that has been fostered by the commanders with community leaders and
the general public. In addition, the economic impact that the installation has on
the surrounding communities is an integral factor in the degree of tolerance and/or
level of annoyance that is tolerated.
In the face of local, regional, and national pressures, the military has tried to
adjust its training activities to resolve perceived or real conflicts. These “good
neighbor” changes have generally been initiated at the local level. Commanders,
when faced with operational restrictions, will invariably find other ways to conduct training. The armed services have dubbed such procedures “workarounds,”
and some observers believe their net effect can be a diminished sense of realism
and expanded limits on commanders’ ability to train. These workarounds generally take the following forms:
Reductions in training frequency. Training activities are skipped or the cycle for
repeating them is lengthened.

ı

New suburban homes with ocean views
atop ridgeline overlooking Marine Corps
Base Camp Pendleton just north of San
Diego. (Photo: Douglas Ripley)
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Reduction in training duration. Training ranges often experience reductions in
available time. Training exercises are often reduced in duration to fit into the reduced time allotments.

ı

Changed locations. Training is moved to different, frequently more constrained,
locations on the same installation. Under extreme circumstances this may result
in abandoning or wasting valuable training facilities that will otherwise have to
be reconstructed at an alternative location on the installation. If such locations
are not available, training may be moved to areas off the installation. This compounds cost and personnel requirements.

ı

Reductions in size. Units are trained in smaller groups to reduce impacts (platoons are trained, rather than companies, for example).

ı

Segmentation. Linear training (such as an amphibious invasion) is broken down
into sequential tasks (such as marshalling, beach movement, inland movement,
then breakout maneuvers), and not performed continuously and completely—
and, thus, realistically.
ı

Administrative halts. Training is temporarily halted to avoid sensitive places or
times.
ı

Unrealistic timing. Training activity is avoided during specific times to avoid
encroachment. Examples of this are stopping nighttime or weekend training, or
avoiding training in certain areas during nesting season for an endangered species.
ı

Facing page: Davis-Monthan afb, Arizona,
occupies nearly 9,000 acres, three thousand
of which have been set aside as buffers to
protect the base's military mission against
encroachment. Such buffer zones here, as
well as on other military installations, are often regions of exceptionally high biological
diversity. (Photo: Douglas Ripley)

ı Use of simulations. This can range from the injection of minor false restrictions
in the field (e.g., no live fire) to the complete substitution of virtual training for
live training (e.g., video simulations).

Limits on task execution. The types of activities conducted during training are
restricted. Examples include declining to use smoke, limiting digging of foxholes,
and altering runway approaches for aircraft.

ı

The effects of military training must be anticipated and addressed in planning.
Impacts on communities should be managed, especially since community expansion is almost inevitable. Encroachment-based collision is imminent, if not already occurring, at all military installations. It is unlikely that the problem can
be made to vanish through legislation. Military installations can, however, mitigate the impacts if commanders are vigilant in establishing positive community
relations that enable installations to be participants in long-range comprehensive
planning and zoning with all surrounding communities. However, because planning and zoning are subject to change, a more comprehensive encroachment strategy is needed by all installations. A comprehensive and inclusive encroachment
strategy is the preferred way to achieve that goal.

Military Lands, Remoteness, and Population Growth
A description of Fort Bragg, North Carolina, from the 1942 edition of Army Posts
and Towns: The Baedeker of the Army, by Charles Jackson Sullivan, states: “Fort
Bragg, for practically all purposes, is its own post town. It is ten miles from Fayetteville, population 18,000. You are most likely to get what you want . . . on the
reservation than in any civilian community within easy reach.” The fort reached
an extraordinary peak population of 159,000 during the war years. By 1992, Fort
Bragg was no longer an isolated military outpost. A dod report found that “if
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some degree of compatible land use is not adopted, future development is likely
to alter military operations and ultimately threaten the viability of Fort Bragg and
Pope Air Force Base,” its neighboring facility. Now the headquarters of the 82nd
Airborne Division, today Fort Bragg is home to about 29,000 persons, according
to the 2000 census.
Remoteness and isolation from population centers have always been valued
when choosing sites for new military camps, posts and bases. Fort locations before 1900 were selected to best protect extended business interests (e.g. trappers,
miners), enforce separation between Indian nations and expanding white settlements, and project the power of the United States. The Army was always too
small for the task assigned to it, so it had to focus its resources on the frontier. It
thus established forts in advance of expanding white populations. There was no
competition for land or the best sites. Once established posts became surrounded
by settlements, they were disbanded. U.S. policy was to let state and local militias provide the self-defense, once they were able.
Remoteness was still valued for fort and base selection into the twentieth century. This is best demonstrated by site selection for the construction of airfields.
Aircraft technology expanded at a rapid rate from 1903 to 1941. The required
runway length and unobstructed glide slope requirements of airfields grew at the
same rate. By the mid-1930s, when Congress started approving military airfield
construction programs as Depression-era relief, planners found that poor siting
was degrading airfield capability. When planners sketched out new airfield sites,
their calculations included potential future expansion. Large tracts of land were
sought, away from the hazardous flying conditions of surrounding buildings.
Secondly, planners purposely sited airfields away from more heavily populated
coastlines as a strategic defensive measure. Communities and states vying for the
economic boost that a military airfield would bring to their region competed for
these locations. They often donated or subsidized land for the military to locate
near them. The donated land would be far enough from the community so that
land prices were affordable. This was another factor that thereby tended to increase separation.
The mobilization for World War II brought with it a surge of construction and
new military infrastructure that was unprecedented in American history. Mostly
due to strong isolationist sentiment in the nation, Congress had provided only
meager funds for military construction in the aftermath of World War I. The 32
installations that had been sited and built for that war had deteriorated significantly. The focus of the Quartermaster Real Estate Division of the 1920s was to
divest the Army of surplus war property. With the exception of some Work
Progress Administration and Public Works Administration projects directed toward defense (mostly airfields) in the 1930s, no new facilities were sited until the
pre-World War II mobilization.
After Germany invaded Norway in the spring of 1940, the Roosevelt administration began to invest significant resources in construction of military installations. Planners would eventually work towards creating facilities for a 12 millionman army. From May 1940 to November 1941, the War Department acquired over
8.75 million acres of new land to support these new facilities. This was a significant transfer of land from the private to the public sector. Although published siting criteria (from the War Production Board) included economic and social objectives, resources conservation, ease of construction, ease of land purchase, and
military significance tended to be the prime drivers. National and local politics
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figure 4.1
Population growth over time
around Camp Pendleton, California.
Graphic courtesy of Curtis Bowling and Dan
Gardner, dod.

had some influence, but this was muted by the speed of the mobilization. The War
Department was able to play a heavy hand on where each base was sited. The
need for rapid construction and real estate acquisition tended to favor more isolated installations. For the most part, these World War II acquisitions provided
the military with the land base it has today. The major exception was a series of
public land withdrawals in the West (mainly from the Bureau of Land Management) to support the expanding range of new weapon systems.
Even though remoteness from population centers was a critical factor in installation siting then, it most assuredly has not remained. The dramatic population increases near Fort Carson, Colorado, and Camp Pendleton, California, are
just a few examples (see Figure 4.1). Similar encroachment has constrained most
dod installations.
Obviously, complete separation of the military and civilian communities is not
an answer to encroachment. The perfect military training installation is not one
that is totally isolated. There are also dod-driven factors that draw local communities and military bases closer together. A viable military installation requires
a viable employment base, especially as dod tries to convert many uniformed jobs
to civilians or contractors. Access to key transportation infrastructure is critical
to mobilization of equipment to combat zones around the world. dod has moved
to integrate installation activities more closely with the civilian community. Examples include privatization of utilities, closing of Defense Department schools
and health facilities, housing, and integrated postal services. The quality of life
for service members has always been inextricably linked to the quality of community life. Now the linkage is even stronger.

The Value of Military Lands
Trends in population, environmental regulation, and basic American attitudes toward land use and national security have changed markedly over time. Most (but
not all) of these trends have made military efforts to control encroachment more
difficult.

population growth
The population of the United States has grown considerably in the last fifty years.
While this growth has not been as significant as in other parts of the world, it has
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The once remote southern boundary of the
U. S. Air Force Academy is now completely
lined with luxury homes, resulting in trespass issues, including erosion from pedestrian and horse traffic on closed trails and
illegal fires. The Academy’s eastern boundary, seen in the distance, is now nearly completely built out. (Photo: Douglas Ripley)

doubled from 151 million in 1950 to an estimated 302 million today, thus significantly increasing competition for land, water, and airspace.
Population growth by itself does not necessarily lead to increased land use pressures for the military. However, simultaneous with population growth, there has
been a trend toward the increasing dispersion of the population. The distinction
between rural and urban population has diminished considerably since World
War II. Lower mobility and communication costs relative to family income allowed populations to migrate out from city cores. According to the U.S. Census,
total housing units have increased 75 percent faster than population, creating the
dispersion phenomenon known as suburban sprawl.
Another overlay on these population trends is the attractiveness of military installations. Population growth around these facilities has grown at a much faster
rate than the U.S. population at large. Growth exceeds the national average at 80
percent of the military’s installations. Development near military installations is
also desirable because of the privacy and the environmental attractions that the
installation affords its neighbors. A similar trend is emerging with development
adjacent to national parks, wildlife refuges, and wildlife management areas.

environmental regulation
The trend toward land use controls is large and growing, and there is no reason
to assume that it will reverse itself. From the country’s beginnings until around
1964, the primary focus of land use regulation was on resource extraction. The
granting of public lands to homesteaders and low-cost sale of public land to others was viewed as a way to encourage development and harness the wealth of the
country. Other laws passed by Congress facilitated the harvesting of what were
considered “endless resources”—often encapsulating in law the sale of mineral,
timber, water, or other rights at below-market prices. The first federal land preservation initiative came in 1872 with the creation of Yellowstone National Park.
Legislation creating National Forests came along in 1891. The land available for
military expansion began to diminish as the American people began to see value
other than resources in these public lands.
The passage of the Wilderness Act in 1964 signaled a new era in environmental regulation. Poor land use practices, industrial malfeasance, and a growing en-
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vironmental awareness led to the passage of a series of laws that protected air, land,
and water, which the population was increasingly seeing as its “commons.” The
Clean Water Act, Clean Air Act, Endangered Species Act, and the National Environmental Policy Act (nepa), each in its own way placed limits on the military and
the public on how land under their control could be used. (For a detailed examination of these legislative efforts, see chapter 3, Legal and Policy Background).
A public perception that federal agencies were slow to implement the requirements of these laws led to the passage of the Federal Facilities Compliance Act
(ffca) in 1992. It made clear that the people expected their government to obey
the same laws they were required to comply with. (See http://www.fws.gov/laws/
laws_digest/fedfaci.html). The 1996 reauthorization of the Safe Drinking Water
Act extended the same federal government compliance mandate to drinking water protection that the ffca had done for solid waste requirements.
A significant portion of military lands is not actually owned by dod, but has
been withdrawn from public use for the military. Over 60 percent of dod property falls into this category (Rubenson, op. cit). Withdrawn land has the potential to be returned to public use in the future. Each withdrawal act specifies the
date of return or land use conditions. Until 1958, the withdrawal process was
managed by the Interior Department. Congressman Clair Engle of California described the process at that time:
The Army, the Navy, and the Air Force would simply take out a slip of paper in the nature of
the application to the Interior Department asking for an area perhaps one hundred miles long
and fifty miles wide. . . , and send it over to the Secretary of the Interior saying it was absolutely
necessary.

Public pressure and congressional discontent with the lack of clarity in dod’s
land requests resulted in the passage of the Engle Act of 1958. It required congressional approval for all withdrawals over 5,000 acres. Each withdrawal since
that date has come with more conditions.
The Engle Act was only the beginning of closer monitoring of military land
needs and management. An expanding western population created new classes
of recreational users who demanded access to public lands. These groups, well
organized at the state and federal level, scrutinized each military land request in
detail. They have continued to successfully use the courts and Congress to fight
military land use.
Competition for land will only grow more intense in the future. dod should expect that justification for withdrawals will generate even greater public scrutiny.
Airspace withdrawals, now managed as a federal interagency matter, also could
generate the same type of Congressional oversight as land withdrawals have to date.
In the last decade, the American people have demonstrated that open space has
great value to them. The siting of public projects has become more difficult due to
growing opposition from those who fear land will be “taken out of circulation.”
Even if members of the public value the military’s mission, they can be expected
to oppose expansion of military training activities when it directly affects them.
Military installations often are the last open space in the middle of an expanse
of suburban sprawl. They are important components to a region’s ecosystem and
critical to the preservation of the area’s biodiversity. Generally speaking, the public does not care or even know how the military manages its lands.
The good news is that the public also values the military mission. Respondents to U.S. polls consistently rate the military as having a “great deal” or
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The Growing Popularity of
Public Lands
There is increasing public pressure
to support the multiple use of public lands rather than a dominant
use policy. (See chapter 5, Multiple
Uses, for further discussion.) This
inhibits the military’s efforts to restrict federal land use to military
activities. National parks visitation
has grown at a faster rate than that
of the population generally. Total
park visits in 1950 were 33 million.
In 2000, this rose to 286 million.
Population during that same period
only doubled. The general public
has become aware of the negative
effects of suburban sprawl and has
demanded that legislatures and local elected bodies address the
problem. In 2003, citizens placed
99 open space initiatives in 23
states on referendum ballots. Voters passed 77 percent of these
measures despite extraordinary
pressures to reduce spending.
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“quite a lot” of public confidence. Such goodwill conceivably could translate
into public acceptance of the ever-increasing military training impositions on local communities.

Buffers and Adjacent Lands

figure 4.2
DoD Lands and High-Priority
Conservation Areas, California
Map 1 (left) depicts high-priority conservation areas (on public or private
lands) as defined by The Nature Conservancy (tnc). Map 2 (right) shows
the overlap with these areas of dodmanaged lands as well as military training corridors. Working with tnc, dod
has successfully reduced the impact of
its training operations on regions of
high biological diversity. (Maps produced by The Nature Conservancy)
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History suggests that the U.S. population will continue to grow and require
greater land area. Weapon systems will become ever more capable, and land use
conflicts will inevitably become more common. The public will demand that government meet the same environmental standards to which citizens are held. In the
end, the military could have its ability to train seriously curtailed, or the federal
government will be faced with extraordinarily expensive decisions to resolve the
issues. The task before military land managers, then, is to find ways to enable
communities and the military to grow together and share the available land, water, and air. The creation of buffers offers a tried and proven way.
Any attempt to influence land-use decisions outside military property must consider what drives those decisions, identify who cares, and determine why. Stakeholders can generally be divided into three groups: federal and state governments,
local governments, and nongovernmental organizations. Federal and state land
“owners” have specific legal mandates to manage the land for specific purposes,
national or state interest. dod, for example, manages its nearly 30 million acres
of land to generate, support, and sustain military forces.
Legislation passed in the 1920s established the roles of different levels of government in land use regulation. Federal and state agencies generally do not have
direct authority to affect local land use decisions, but they do influence it indirectly through regulations or permitting processes. Examples include the authority to issue permits regulating actions affecting wetlands and pollution mitigation.
Local governments control land use more directly through zoning, segmenting
the types of activities so they do not intrude on each other. Local governments
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will zone to preserve their economic base and ensure the right mixes of industry,
agriculture, residential, and commercial properties to satisfy their constituents—
and, increasingly, to protect the environment.
A growing voice in land use decisions comes from nongovernmental organizations (ngos) and other outside interests. As the U.S. population has become
larger and more mobile, it has also become more regional and less purely local in
orientation. Groups regularly coalesce around people’s interests and act on regional or even national scales. ngos generally have a core mission and seek to
promote that interest everywhere they can through many methods, such as political advocacy, cooperative ventures, legal action, and education. These groups,
increasingly active as they are, must be engaged rather than ignored.
The good news is that there is significant commonality in the values these stakeholders share. Membership in one group obviously does not preclude membership in another. All—military and civilians alike—have a stake in the livability
of their communities. At the same time, there is utility in establishing or preserving some measure of separation between military and community activities.
Buffers thus provide a mechanism for ensuring compatibility of interests.
Before planners can begin creating buffers, though, they will need to understand what a buffer is. In its most basic form, a buffer is any sort of zone that
keeps two or more areas apart. The buffer can be a fenced-in area, a line of trees,
a body of water, or a set of otherwise invisible lines on a map. It can be a zone
declared to be demilitarized, or a greenbelt around a city. Often (perhaps usually)
buffer areas can be empty of population. They can be established to protect the
environment as nature reserves, separate residential from industrial areas, or for
dozens of other purposes. When used in a military sense, a buffer can serve to
separate the installation and its often dangerous activities, from bombing ranges
to aircraft approaches, from the surrounding civilian community.
Is a buffer’s sole purpose to promote separation, enhance cooperation, or both?
How is the success of a buffer measured? Despite the term’s frequent use in literature and practice, it is not a well-defined concept. Scientists have been grappling
with the term “buffer zone” ever since it became widely used with unesco’s Man
and the Biosphere (mab) program and the Biosphere Reserves that were launched
in the 1970s.3 mab’s aim was to establish terrestrial and coastal areas representing the main ecosystems of the planet and to protect them. Two major questions
emerged from that initiative: First, how can we conserve the diversity of plants,
animals, and microorganisms that make up the living biosphere and maintain
healthy ecosystems while, at the same time, meet the material needs and aspirations of an increasing number of people? Second, how can we reconcile conservation of natural resources with their sustainable use?4
The dod is confronted by similar questions in attempting to reconcile military
training requirements and the community resource needs around its installations.
A successful buffer strategy must start with a common understanding of what
a buffer is. This is more difficult than one would expect. Buffers are used widely
and in a variety of ways. They can be local measures to mitigate intrusions from
one property owner to another, such as rules that separate industry from residences.
They can be focused on a specific purpose, such as agricultural riparian buffers to
protect waterways from soil erosion and contamination by farm chemicals. They
can be part of a regional or even global effort to protect a resource of value.
The definition of a buffer for each of these examples may differ. The difficulty
of defining “buffer” lies within the unesco biosphere dilemma. How do you rec-
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oncile conservation and development interests? Or, in the military’s case, how do
you reconcile training and development?
For a buffer to be effective, it must be valued by all stakeholders. If the only
test is value added to the military installation, why have a buffer at all? If the military is the only recipient of value, then surrounding communities probably will
not support the buffer. The buffer then is only an extension of the installation, so
why (some might ask) not just extend the installation boundary (and by the way,
pay for it with dod funds)? For a buffer to be effective, it must include the interests of all parties, its size must be adjustable, and it does not necessarily have
to be adjacent to the installation. It must only enhance each stakeholder’s core
mission. It must have a clear purpose. A definition is offered here:
Any designated area, on or off an installation, that is managed with the aim
of enhancing the positive and reducing the negative impacts of military activities
on neighboring communities and neighboring communities on military activities.
Creating a successful buffer requires several elements. The armed services already have employed a variety of tools for this purpose. The encroachment partnership legislation that was part of the 2003 defense appropriation is one such
tool, but not the only one. Buffering success also requires three elements: military
requirements, the concerns of the surrounding community, and the environment.

military requirements
Accurately and precisely assessing the impacts of encroachment is a difficult task.
To do it correctly, military managers must fully understand their weapon systems
and associated activities. Weapons systems are commonly thought of in terms of
their range and maneuver requirements, but this is insufficient. Resource requirements translate into demands on property rights. Too often, such rights are
defined in unduly narrow terms. Law students are trained to treat property rights
as a bundle of sticks with each stick representing a different right (e.g., air, noise,
water, land, development, height). Range and training activities impact each stick
differently. Accordingly, military land managers need to evaluate their activities
in sufficient depth to fully capture the complete resources requirements. In addition to weapons range and maneuver area requirements, these also have important impacts:
ı Tactics, techniques, and procedures. How weapon systems are used affects their
overall impact.

Life-cycle analysis. Cumulative small effects can magnify and expand the reach
of activities, thereby increasing total impact on communities. For example, the
accumulation of explosive residue in an aquifer creates a large plume of polluted
groundwater.
ı

ı Intensity. The frequency and duration of activities can produce variable impacts on different resource components

Local conditions. Climate and terrain affect the way weapon systems are used.
Models of prevailing climatic conditions can help predict impacts and thereby
dictate changes in tactics.
ı

Many useful tools are already available to dod environmental professionals.
The Air Force Resource Capability Model “catalogues the volume and capability of resources needed to carry out mission activities.”5 Metrics or measures of
merit are established for each resource (air, land, and water). The Army uses the
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most thorough impact analysis tool for internal land management among the military services. The Integrated Training Area Management (itam) program is a mature program that is intended to systematically provide uniform training land
management across the Army.6 It attempts to integrate land stewardship principles and conservation management practices to ensure that Army lands remain
viable for future mission requirements. It does this by establishing a systematic
framework with five components: a Range and Training Land Assessment (rtla)
program7, a Training Requirements Integration (tri) program, a Land Rehabilitation and Maintenance Program (lram)8, a Sustainable Range Awareness program (sra)9, and a Geographic Information System (gis).
The Marine Corps conducted an encroachment quantification analysis of
Camp Pendleton, California. This type of study assessed the capability of the
installation to perform each core training task. It, and other tools, convinced environmental professionals to seek a thorough understanding of the mission requirements. (For natural resources managers’ enthusiastic acceptance of this idea
when writing an Integrated Natural Resource Management Plan, see chapter 11.)

community concerns
The management of property and associated rights is inherently a local prerogative. A buffer strategy that ignores this reality will most likely fail. The profusion
of stakeholders, combined with more accessible local government (compared to
the state or federal levels), makes consensus extremely difficult. The local economic base, culture, and political structure all affect the development of buffers.
Commanders would do well to understand the composition and relationships
of local government structures. A typical community’s land use planning may be
consolidated into one board or divided among several agencies, each having key
shares of responsibility (separate planning and zoning boards, for example). Different agencies may have opposing interests. One may seek increases in the tax
base, for example, rather than concentrate on preserving existing land use. Knowing who needs to be influenced is important. Federal and state legislators have
great influence on the success or failure of an encroachment strategy, and federal
and state agencies can play a role, especially if they are landowners near the installation. Nongovernmental agencies may also have influence, whether they are
local or not. Frequent military personnel rotations tend to work against developing the relationships so necessary for consensus decisions in these settings.10
Involvement in local land use forums is critical. Multiple installations around
the nation have achieved great results from participating in these gatherings.
Where none have existed, often the dod has taken the lead and created them.
It is the best way to start to understand the complexities of local stakeholders.
One of the most effective ways a military installation can establish continuity
within the community is to organize a citizen’s advisory committee that comprises
community leaders who meet regularly to discuss issues facing the installation,
including encroachment. For some installations these committees have been organized in a very formal capacity whereby committee members are appointed by
the governor (e.g. Camp Ripley, Minnesota).

ecological context
Human and industrial dynamics are only part of the equation for successfully implementing a buffer strategy. Military and community impacts must be understood in the context of the surrounding environmental landscape. The effects of
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table 4.1
Buffer Toolkit
tool
Mission restrictions
Joint planning and
management
Shared land use
Cooperative agreements
Temporary or
mobile restrictions
Transferable development
rights
Land exchanges
Voluntary acquisition
Legislative relief
Seek involuntary acquisition )
through eminent domain

description
Reduce the impact of activities so that their impact to the community is diminished. Careful
consideration must be given to the cumulative impacts of these individual buffer decisions.
Cooperative land management across boundaries can
have synergistic effects that create a buffer for both community and installation.
Reimbursable or by agreement. Temporary or permanent. Common in the North Atlantic Treaty
Organization.
Funding is provided by multiple parties to pursue buffer acquisitions that benefit partner interests.
Land use restrictions that are in place for a set amount
of time or are rotated for most effect. Examples include internal restrictions on use of training areas
that are used to allow restoration activities.
Obtain specific property rights to insure compatible
development in designated buffer.
Exchange control of excess military land or rights for similar concession from private or public
landowners where buffer development is required.
Purchase fee-simple property to ensure no development.
Pursue specific legislation at the local, state and federal levels to restrict incompatible land use or
enable any of the buffer tools.
If the public good can be justified sufficiently, acquire
land or development rights from unwilling sellers.

military and community activities can either exacerbate or enhance ecosystem integrity. Some management actions to correct problems, although well intentioned,
can go wrong. Avoiding mismanagement requires research, and an ecosystembased approach is a preferred approach for focusing such research efforts. Ecosystem dynamics will drive such things as the boundaries of the planning area and
the determination of indicators for buffer identification and success. Knowledge
of the species that regulate and enable the environment and its ecological
processes will enhance the likelihood that buffers will actually achieve their intended positive effects.
Is there a solution for the encroachment that continues to pressure military installations and the communities around them? Trends in population growth, regulatory actions, social climate, and weapon systems indicate that this may be
difficult. As is the case with Earth’s resources generally, there is too much competition for too few resources.
If it is going to be successful—and it must, since national security depends
upon it—the military must work cooperatively with its neighbors. Conservation
organizations came to the realization over two decades ago that fences and hard
boundaries do not work when protecting a valuable resource. The military is
learning the same lesson. A buffer can’t be viewed simply as a measure to force
separation between communities and military installations. Encroachment cannot be stopped by erecting fences. Buffers need to be created and managed as
zones of transition and cooperation. Separation will only be temporary and will
ultimately fail.
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Too often, encroachment is defined only in terms of the community’s encroachment on the military. But it obviously is a two-way problem. Military installations are concerned about land use practices outside their boundaries, and
communities are concerned about activities inside those boundaries. Both bodies
worry about activities that cross the boundaries. Buffer actions accordingly must
include options across these boundaries.
Commanders need to engage encroachment on many fronts. Too often they focus only on land acquisition. A successful strategy must include a whole spectrum
of buffer tools, such as those described in Table 4.1. (Note that several of these
tools may be employed only by governmental entities or through legislation,
rather than by a commander’s action.)

notes
1. On August 8, 2007, the U.S. Fish and Wildlife Service removed the bald eagle from its list of endangered
and threatened species. The bird, adopted as the national symbol in 1782, had undergone a remarkable
population recovery as a result of conservation efforts. As of 2005, the bald eagle had been found on 102
dod installations—more than any other animal. See Chapter 1 for additional discussion of numbers of listed
species on dod lands.
2. The Engle Act of 1958 (Public Law 85-337, H.R. 5538) provided that withdrawals in excess of 5,000 acres
“shall not become effective until approved by Act of Congress.” The act may be seen at https://www.bliss.
army.mil/homepage/mrlwr/html/ENGLEACT.htm.
3. The term “biosphere” was coined by a Russian scientist, Vladimir Vernasky, in 1929. It refers to Earth’s
zone of life, including all living organisms and organic matter that has not decomposed. (See http://web.
geology.ufl.edu/Biosphere.html.) For more on the Man and the Biosphere program, see http://www.
unesco.org/mab/.
4. The term “sustainable” and its many modifiers (sustainable agriculture, sustainable development,
sustainable land use systems, and the like) came into wide use as a major environmental buzzword after it was
introduced as part of the World Conservation Strategy in 1980. The term gained star status with its 1987
publication in the World Commission on Environment and Development’s Our Common Future. Basically,
“sustainable” refers to a process that does not degrade the environment, is technically appropriate,
economically workable, and socially acceptable. (United Nations Development Programme, Benefits of
Diversity: An incentive toward sustainable agriculture, [New York: United Nations, 1992].)
5. http://en.wikipedia.org/wiki/Capability_Maturity_Model;
http://www.afcee.brooks.af.mil/products/so/guide/resource.asp.
6. http://aec.army.mil/usaec/range/sustainment01.html
7. http://www.cemml.colostate.edu/rtlainfo.htm.
8. http://sill-www.army.mil/itam/LRAM.htm.
9. http://aec.army.mil/usaec/range/sustainment00.html.
10. For examples of a setting in which there is close cooperation between military installation and community
leaders, see Kyle Rambo’s comments in chapters 9 and 10.
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