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oday’s management of military lands is increasingly sophisticated and
is the product of a range of influences both direct and indirect. This
chapter focuses on incorporating biodiversity management into military land use. But first, with a basic understanding of how military land
uses developed over the years—by understanding the legal and sociological origins of today’s military land uses—commanders and land managers should be
able to successfully incorporate biodiversity management into the installation
multiple-use mix.
Training has always been the primary use of military lands. However, since
their establishment, military reservations have served additional purposes in response to national priorities, mission needs, public pressure, and advances in land
management practices. Military installations—including training and testing
lands, ammunition manufacture and storage plants, and depots and terminals—
have incorporated forestry, agriculture outleasing, and hunting and fishing land
uses into daily operations because they provide a variety of benefits. Military
lands are also managed for natural resources, threatened and endangered species,
cultural resources, and a range of environmental compliance related issues.

Forest Operations and Agriculture Outleasing
Forestry was one of the first non-military training land uses to be incorporated
and was part of an expanded military use. World War I demonstrated the military’s need for wood products and in 1918 the military established its first forestry
program at the U.S. Military Academy at West Point, New York, for the purpose
of producing timber.
In the first half of the twentieth century, military reservations were not particularly extensive, but erosion and wildfires were ongoing problems. Woodlots and
forested areas had to be managed due to the buildup of fuels, and Forest Service
advisors, following their mandate of water supply protection and continuous timber production, recommended wildfire and erosion control measures through active forest management programs that included timber production.
In the 1940s there were about 3 million acres (excluding Alaska) under military
control, but by the 1960s the figure had increased to nearly 30 million acres. This
large land area required the knowledge and experience of professional land managers, foresters, and agronomists. Subsequent installation land management under these professionals progressed beyond land stabilization and wildfire management, to non-military uses including timber production and agriculture
outleasing for crops and grazing. These added land uses not only helped to maintain military lands in good condition and suitable for training, but also saved military labor costs and provided financial support for the forestry and agriculture
outleasing programs. In many cases, lands acquired by the military were often in
poor condition and unsuitable for training. Many were former farm lands or otherwise devoid of forest or native vegetation, and it was critical that these lands
be revegetated. Under the direction of Forest Service, many of these lands were
converted to forest, which was then managed for timber production.
In 1956 Congress provided authority for the military departments to retain the
receipts from the sale of forest products, and this led to a significant increase in
timber production by the military—between 1956 and 1963, gross income from
military forest lands increased from $10.5 million to $26.7 million. Today, surplus funds (after installation forestry program expenses and state entitlements1

are paid) are deposited into the dod Forestry Reserve Account. The dod retains
a minimum balance in this account to fund emergency forestry program contingencies (e.g. to pay the salaries of forestry employees in years of low timber sales
or low timber prices). But the dod annually returns some of the excess funds in
the account to the individual services for forestry enhancement programs, or in
some cases, for general natural resources projects (lrmp 2005, Part 3-24).
World War II also saw the introduction of outleasing of military lands for agriculture. For a fee, farmers could apply to lease military lands around airfields,
ammunition storage areas, and other grasslands or arable land where grazing or
crop production would not interfere with military activities. At first, income from
outleases was deposited into the U.S. Treasury. It was not until later that outleasing became the Reimbursable Agriculture and Grazing Program, allowing the
services to retain agricultural receipts and use them to fund natural resources projects at individual installations.
The establishment of the reimbursable program had the effect of increasing incentives to offer land for lease and outleasing was promoted by the military as an
inexpensive land management option. The lessees often provided in-kind services
on leased lands, often in lieu of cash rent, such as mowing, weed and brush con-

What is Multiple Use?
The Department of Defense (dod)
defines multiple use as “[T]he
integrated, coordinated, and compatible use of natural resources so
as to achieve a sustainable yield of
a mix of desired goods, services,
and direct and indirect benefits
while protecting the primary purpose of supporting and enhancing
the military mission and observing
stewardship responsibilities.”
(Source: dodi 4715.3, Environmental
Conservation Program, Enclosure 3 Definitions. 3 May 1996.)

Cattle grazing at Beale afb, California. Beale manages extensive cattle grazing leases on many grasslands that serve as buffers for military
operations, such as performed by the Precision Acquisition Vehicle Entry (pave), Phased Array Warning System (paws) radar seen in the distance that is used to detect and track sea-launched and intercontinental ballistic missiles. (Photo: Douglas Ripley)
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trol, fence construction and repair, drainage maintenance, fire lane construction,
and rodent control. Agriculture and grazing operations on the leased lands were
also important for fire control because the underbrush and grasses that could fuel
fires were reduced.

Multiple Use as a National
Policy
Demand for wood products for the
post-World War II housing boom
coincided and competed with an
increased demand for recreation
and wilderness and a concern for
environmental values. These
changes in public attitudes and the
need to balance competing demands led to the concept of multiple-use which was declared national policy in two Congressional
acts—the Multiple-Use Sustained
Yield Act of 1960, which applied to
the Forest Service, and the Classification and Multiple Use Act of
1964, which applied to the Bureau
of Land Management.

Hunting, Fishing and Recreational Uses
The restoration of military lands and conversion to forest brought an increase in
wildlife populations, and so hunting was introduced on some installations to assist in controlling populations of deer and other game species. Consistent hunting policies did not exist for military installations until the passage of the Engle
Act2 in 1958. The act tried to resolve basic conflicts between the military and
civilian conservation agencies by requiring that all hunting, fishing, and trapping
on military installations be conducted in accordance with state and federal laws,
and under the appropriate state licenses.
On most installations, commanders restricted hunting privileges to the military
and their dependants until passage of the Sikes Act of 1960, which authorized public recreational access and the collection of fees by installations for that privilege.
This led to the widespread opening of military areas to public recreation. Although
outdoor recreation included camping, picnicking, boating, swimming, and a host
of other outdoor activities, hunting and fishing were in greatest demand by the
public at that time. Fees collected for hunting and fishing activities are used to
cover administrative expenses and support conservation initiatives. Unlike forestry
and agricultural lease fees, hunting and fishing fees must only be used for funding
activities on the installation from which they were collected.

Managing for Biodiversity as an Added Multiple Use
By the early 1990s, military training and testing lands were being used not only
for direct mission support but, when appropriate, were also supporting forestry
(primarily timber production), agriculture and grazing on outleased lands, and
recreational hunting and fishing. These three land use programs continue to provide a range of benefits to the military and are self-financing and, in some cases,
are significantly profitable. Funds raised by these programs have benefited natural resources management on installations throughout the nation and have significantly benefited the quality of military training lands by supplementing the
limited funding designated for natural resources management.

table 5.1

Summary of fy06 Department
of Defense Reimbursable
Accounts
(in millions of dollars)

Fish & Wildlife Collections
(Sikes Act)
Agricultural Outleasing Receipts
Cash receipts
In kind services in lieu of rent
Forestry (Gross Receipts)

army
$ 1.820

navy
$ 0.464

3.000
1.070
20.000

2.370
—
3.010

marines air force
$ 0.152
$ 0.850

1.880
—
1.160

0.850
0.439
3.200

Revenue from the sale of timber products, agricultural leases, and the sale of hunting and fishing fees have
long been an important funding source for Department of Defense natural resources programs. By law, these
funds must first be used to support the programs from which they were derived. Funds in excess of those requirements may be used for other natural resources projects.

92

conserving biodiversity on military lands: a guide for natural resources managers

Military training and testing activities have intensified considerably due to the
Base Realignment and Closure Act (brac) of 1988, and subsequent brac actions,
which have resulted in the closure and realignment of military bases throughout
the country. Remaining installations now accommodate more troops, many rotations, and a diversity of training activities, and are under continual pressure to
sustain their ranges and maintain military readiness while remaining stewards of
the land. They achieve this by following a comprehensive and integrated ecosystem management approach, implemented through the Integrated Natural Resources Management Plan (inrmp) process which aims to balance an installation’s
various activities and land uses with its military mission requirements.3
Conserving and improving native biodiversity is the first principle of dod’s
ecosystem management approach (dodi 1996). Just as military lands are managed for use as training lands, and for forestry, agricultural outleasing, hunting
and fishing, and recreation, so too they can be managed for biodiversity. When
regarded as a management initiative, biodiversity can readily be incorporated into
all facets of land management through the installation’s inrmp. Goals and objectives for biodiversity management should be identified in the inrmp, and then
integrated with the installation’s training requirements, and with other natural
and cultural resources management goals and objectives. Its explicit inclusion
within the inrmp means that actions that benefit biodiversity, as well as actions
that may negatively impact biodiversity, will be clearly identified and monitored
through the inrmp review and update process.

Strategic Planning for Biodiversity Management
Planning for the conservation and/or enhancement of biodiversity on installations
with multiple land uses requires that a strategic approach is taken to ensure
ecosystem integrity and sustainability. Ecological integrity is one of the operating tenets of ecosystem management, and maintaining system integrity is consistent with dodi 4715.3 (1996). Ecosystem integrity, as defined by Angermeier and
Karr (1994), is “the ability to support and maintain a balanced, integrated, adaptive community of organisms having a species composition, diversity, and functional organization comparable to that of natural habitat of the region.”
Biodiversity management involves restoring, protecting, conserving, and enhancing the variety of biological resources. When land use goals vary or conflict
with biodiversity conservation, then biodiversity management must be proactive
and protective. Restoring biodiversity once it has been degraded is not simple
damage repair. In some cases repair may not be possible, and so every effort must
be taken to protect and conserve biodiversity.
Conserving biodiversity in the context of multiple land uses and within the
confines of dod lands has indisputable merits. However, the benefits are more
likely realized when they extend “beyond the fence” and are conducted within
a regional context, and when they are defined more by ecosystem considerations than by legal or political boundaries. Initiatives such as the Army Compatible Use Buffers ( ACUB ) Program (http://aec.army.mil/usaec/natural/nat
ural03a.html), provide an opportunity for installations to pursue biodiversity
conservation goals beyond the installation boundary. acubs present the opportunity to more effectively manage for biodiversity by incorporating approaches
over large scale regional and sub-regional landscapes—a primary tenet of ecosystem management.
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To meet the challenges of biodiversity conservation, specific long-term biodiversity management goals and objectives should be developed and the associated
actions and projects should be identified and described, and incorporated into an
installation’s inrmp. During the annual inrmp review and update, resource managers and planners should consider the following biodiversity points for military
training, and for other installation land uses (agriculture, hunting, fishing, recreation, special management areas, etc.):
ı

Determine biodiversity priorities for each specific land use.

ı

Estimate the ecological conditions necessary to sustain the biodiversity priorities.

ı

Identify alternative land use strategies that may have less impact on or benefit
biodiversity.

ı

Develop monitoring objectives and methods that include biodiversity and are
based on the stated management goals and desired future scenarios.

ı

Develop and implement adaptive management as needed when uncertainty of
the outcome is high and/or when previous efforts have been less than successful.

Specific considerations for biodiversity management are outlined below for the
typical installation land uses—forestry, agriculture outleasing, hunting and fishing, recreation, special natural areas, and training lands.

Biodiversity Management in Forestry and
Silviculture Programs

This carefully managed forest stand at the
U.S. Air Force Academy demonstrates many
qualities of biodiversity conservation, such
as structural diversity and good understory
management. (Photo: Douglas Ripley)
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Managing forest biodiversity at an installation requires consideration of landscape elements of scale, disturbance, fragmentation, and habitat. At the local
level, forest stand attributes such as structural diversity, crown closure, fuel loads,
soils, standing dead trees, coarse woody debris, tree species diversity, and large
wildlife trees, have a direct impact on biodiversity. When considering the various
forest elements critical to biodiversity, it is also essential to consider the interaction of forests with other habitats, and the interdependence of habitats (e.g. unimproved grassland, wetlands, and hedgerows).
Regardless of size, forests can provide habitats for a range of flora and fauna.
Even small, recently established forests within otherwise intensively cultivated
land can be useful, although the scope may be limited due to isolation and, in certain circumstances, they can harbor pest species. Forest management scales are
generally defined by human-made or jurisdictional boundaries (e.g., landscape
unit, watershed, forest stand) and on military installations by mission-related requirements. They do not necessarily apply to biological systems and managers
may need to adapt them to accommodate more biologically sound scales. This
may require coordination with local and regional neighbors.
Natural disturbances are important to biodiversity and help shape plant and
animal communities. For example, areas with high fire frequency have more earlysuccessional taxa than areas with longer intervals between fires (Bunnell 1995).
The degree to which species have co-evolved with and are dependent on natural
disturbances varies with the species. However, at some scale, all species require
natural disturbances for persistence (Bunnell 1995).4
Disturbances due to forestry practices have different impacts on biodiversity
than natural disturbances. Natural disturbances interact with the geology, cli-
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mate and vegetation, and result in a complex mosaic of habitats at the landscape
scale, while conventional logging, such as clearcutting, tends to homogenize the
landscape. This can be compensated to some degree by creating snags, leaving
standing and downed dead wood, and using other means to create a mosaic of
habitats.
Within the landscape context, fragmentation and habitat loss are two separate
processes (Andrén 1994, With and King 1999). Two areas may have the same
amount of habitat, but the spatial arrangement of remnant habitat and thus the
amount of fragmentation within each, can be drastically different. Fragmentation
of forest habitat into smaller isolated patches reduces the total amount of habitat area, increases edge effects around habitat patches, reducing the core area,
and increases patch isolation. Current research findings suggest that overall habitat loss has a much larger effect on biodiversity than the spatial arrangement of
remnant habitat (Fahrig 2001).
Biodiversity management strategies for managed forests should be applied in
the preparation of forestry plans; silviculture prescriptions, and logging and fire
management plans. To maintain or restore biodiversity in managed stands, some
or all of the following attributes should be present:
Structural diversity is achieved when there is a variety of canopy layers (vertical structure) and spatial patchiness (horizontal structure). This creates more habitat and micro-climate diversity than in homogeneous stands. Structural diversity
can be maintained or created through the choice of silvicultural system, harvesting methods, and stand-tending activities such as tree planting, pruning, fertilization, and pre-commercial and commercial thinning.

ı

Soil biodiversity can be achieved by forest soils management and forest practices that minimize soil disturbance and help maintain the below-ground biodiversity. Soil structure, nutrient spectrum, organic matter content, water retention,
drainage, and pH combine to determine the vegetative composition of ecosystems.

ı

Standing dead trees provide nesting and foraging habitat for many species.
Some existing snags in managed forests should be retained, but equally important is ensuring that new snags will be recruited into the stand in the future. Small
diameter snags are adequate for some species, while large diameter snags are required by other species and endure longer.
ı

Coarse woody debris from decaying logs on the forest floor provides cover, micro-climates, and breeding habitat and should be retained in the stand. Larger
size pieces are preferable as they provide the greatest longevity and potential for
nutrient cycling and wildlife use in second-growth forests. Coarse woody debris
is rarely evenly distributed, but it should be well distributed throughout the stand,
if possible.

ı

Air Force Forester Kevin Porteck conducting
a timber inventory at Andrews afb, Maryland. Professional military foresters play a
critical role in ensuring the viability of commercial forestry programs while simultaneously supporting the military mission and
biodiversity conservation. (Photo: Douglas
Ripley)

Tree species diversity can provide habitat for a greater variety of organisms than
that provided by a homogeneous stand. When applicable, an ecologically appropriate variety of tree species, including hardwoods, should be retained in a stand.
ı

ı Large wildlife trees are any standing live or dead trees with special characteristics that provide valuable habitat for conservation or enhancement of wildlife.
Characteristics include large size; condition, age, and decay stage; evidence of use;
valuable species types; and relative scarcity. These trees serve as critical habitat
(for denning, shelter, roosting, foraging, and establishment) for vertebrates, insects,
mosses, and lichens.
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Biodiversity Management for Agriculture Outleases for
Range and Croplands
Outleasing of areas for agriculture affects biodiversity directly by converting natural habitats to cultivation, grazing, or other manipulation, and through the associated repeated disturbances that accompany conversion. Agriculture affects
biodiversity indirectly through water management practices for irrigation and
drainage, soil erosion and sedimentation, and elevated nutrient and pollutant discharges into the environment.
Agroecosystems (agricultural ecosystems) can be mosaics of pasture, cropland,
woodland, and wetlands, and this patchiness may benefit some species. Agricultural lands may provide more suitable habitat for native wildlife and birds than
do fragmented and extensively modified urban or suburban lands. When developing agriculture management plans, it is important that the resources manager
consider the compatibility between biodiversity and agriculture, with key considerations being habitat availability for species at risk, as well as the potential for
economic damage to agriculture caused by wildlife. At the landscape level, agriculture can best preserve biodiversity when it is incorporated as part of a matrix
of habitats connecting natural areas. In agroecosystems, the conservation of
aquatic biodiversity requires consideration of impacts to aquatic systems from
agricultural nonpoint source pollution and the potential affects on aquatic ecosystem structure and function from altered hydrology (Blann 2006).
Habitat and threats from non-native and invasive species in agricultural lands
directly compete with biodiversity goals. Approximately 46 percent of the plants
and animals federally listed as endangered have been negatively impacted by invasive species (usda 2006). The significant threat of invasive species to biodiversity increasingly is being recognized both internationally and domestically (see
http://invasivespecies.nbii.gov/). Biodiversity goals and objectives outlined in the
inrmp should include contingencies for impacts resulting from invasive and nonnative species. Early warning of possible negative impacts is possible when biodiversity management includes monitoring and adaptive management measures.5

grazing and rangeland

The restoration of this longleaf pine forest
at Fort Jackson, South Carolina, was accomplished through the Army’s commercial
forestry program. (Photo: U.S. Army)
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Rangeland and pasture management has typically focused on simplifying ecosystem structure and achieving uniform disturbances across a landscape. Most rangeland and grazing management techniques were developed under the model of increasing and sustaining livestock production by decreasing the rangeland diversity.
This approach is obviously incompatible with biodiversity management and prevents development of an ecological framework for alternative management objectives. Maintaining biodiversity and preserving habitats for many individual
species is contrary to the typical range management model and depends on the
interspersion of diverse habitat types throughout a heterogeneous rather than a
homogeneous landscape (Fuhlendorf and Engle 2001).
Grazing management includes fencing needs, water development, seeding,
brush control, fertilizing, salt distribution, and intensified animal husbandry (Laycock 1983). Management can be aimed at improving range biodiversity with careful study of the desired plant species, their phenological characteristics, how they
respond to grazing pressures during each annual season, and annual re-seeding
(Gayaldo 1996). For example, light to moderate grazing of grasslands, oak forests
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Harvesting wheat from an agricultural outlease at the Smoky Hill Air National Guard
Range, Kansas. Grazing and cropland leases
at the Smoky Hill Range generate nearly
$400,000 annually, the largest single outleasing program in the Air Force. (Photo:
Douglas Ripley)

and savanna habitats can potentially promote plant and associated vertebrate
wildlife diversity (ebmud 2001).
Many of the biological-physical-management interactions associated with
rangeland biodiversity are only beginning to be understood (West 1993). However, a number of studies have shown that grazing does affect the vegetational
composition of a community (Gayaldo 1996). Long periods of time (several
decades) are required for significant vegetational changes to occur in rangelands,
and are dependent on soil and climatic conditions, competing species, and available native seed sources. Also, it is documented that more time is required for a
site to progress from a poor to fair condition than from a fair to good condition
(Gayaldo 1996). Livestock grazing and rangeland practices that pertain to water
quality protection are also applicable to habitat protection, and the maintenance
and enhancement of biodiversity. This is particularly true for riparian and aquatic
habitats when livestock access is excluded by establishing buffer zones, and by
providing alternate water supplies for livestock. Prescribed grazing, livestock exclusion, fencing control and location and timing of livestock impacts are commonly used to protect and enhance plant and wildlife diversity. Also, establishment of proper stocking rates and judicious monitoring form the basis for
biodiversity management on outleased watershed lands that are grazed.
Biodiversity guidelines that may be applicable to grazing management at some
military installations include the following (taken from the East Bay Range Resource Management Plan [2001]):

At Avon Park AF Range, Florida, aircraft and
cattle share the range. (Photo: Douglas Ripley)

Identify high-priority sites for habitat restoration based primarily on water
quality protection and on the value of restored habitats and locations relative to
important wildlife use areas and corridors.

ı

ı

Monitor listed species populations and conduct site surveys.

Identify key habitat areas necessary for protection and management of specialstatus plants and animals. Provide buffer areas to reduce disruption of nesting
and roosting areas for sensitive wildlife species.
ı

ı

Recognize the ecological value and likely permanence of certain non-native
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species and habitats (e.g., annual grassland), and incorporate the management of
those species and habitats into biodiversity planning efforts.
Use prescribed fire, periodic grazing, mastication (chipping trees on site with
either a mulcher head or hydro-axe), or other means to discourage shrub encroachment and maintain grassland conditions where annual grazing has been eliminated from grassland habitats and grassland retention is a biodiversity priority.

ı

croplands

Hay lease harvest, McEntire Air National
Guard Station, South Carolina. (Photo:
Douglas Ripley)

In the United States there have been substantial changes in the mix of cropland
and pastureland over the past century (Blann 2006). The expansion of crop production over hay and pasture production has been accompanied by more intensive farming practices, increased farm size, and reductions in shelter belts, field
borders, wetlands, and remnant habitat areas that were previously inconvenient
to farm. Fencerow-to-fencerow farming has reduced biodiversity by eliminating
much nesting, feeding, and winter cover for wildlife (Blann 2006), and croplands
do not provide the stubble fields and harvested grassland habitats important to
many invertebrate, bird and small mammal species.
The influence of agriculture on biodiversity often goes beyond farmed land itself, as the majority of semi-natural habitats are linked to the surrounding agricultural land and may be fragmented or isolated within the larger agricultural
landscape. Cropland practices which may impact biodiversity include fertilizer
use; monoculture; abandonment of farmland; removal of field margins such as
hedges, ditches, and fencerows; poor drainage and irrigation, and soil erosion.
It is possible to provide a balanced environment, sustained yields, biologically
mediated soil fertility, and natural pest regulation through the design of diversified
agroecosystems and the use of low-input technologies (Altieri 1995). Different
types of habitats in agricultural landscapes, depending upon their size, shape, and

location, may support different types of biodiversity. Non-farmed areas can be
used to provide patches of certain habitat types, or to form corridors linking protected areas and enabling species to maintain genetic contact between otherwise
isolated populations. Such benefits can be achieved on outleases via lease agreement language and through programs such as the acub process. Agricultural areas can make a positive contribution to diversity when the surrounding matrix is
managed with biodiversity in mind.
Blann (2006) offers the following cropland practices for biodiversity management (adapted from Granatstein [1997] and Bird et al. [1995]). These practices
could readily be implemented on outleased lands through the lease agreements
and enforcement procedures.
ı

Practice soil conservation measures. Increase protective cover on the soil surface, using no-till, cover crops, windbreaks, contour strip cropping, and grass
waterways.

ı

Eliminate or minimize intensive row-cropping and tillage on highly erodible
land, and on sensitive lands such as floodplains, riparian areas, wetlands, and
steep slopes.

ı

Use a greater variety of crops grown in more complex rotations. This breaks
weed and disease cycles.

ı

Enhance habitat quality to encourage and enhance wildlife diversity. Use cover
crops and soil-building crops like legumes, such as clover and alfalfa, and grass.
Integrate crops and livestock production with intensively managed grazing and
recycling of manure to build soils.

ı

Use integrated pest management, in which pest levels are monitored, biological controls are used wherever available, and chemicals used only when an economic threshold is reached.

ı

Nutrient inputs should be managed to maximize efficiency and minimize nutrient movement to surface water and groundwater.

ı

Properly store and apply animal manures. Compost manures and other wastes.

ı

In arid regions and other areas relying heavily on irrigation, develop and implement management systems for efficient water use. Water-intensive crops that
compete with instream uses often impose high costs on local ecosystems. Cropping systems should be matched to local and regional climatic and environmental conditions.

Fishing on many military bases (usaf Academy, top, and Edwards afb, below) is an
important recreational activity for military
personnel and civilians. Fishing and hunting
permits sold under the authority of the
Sikes Act are a valuable source of revenuefor military natural resources programs.
(Photos: Douglas Ripley)

Biodiversity Management for Hunting, Fishing, and
Recreational Land Uses
The provision of leisure and recreational activities is one of the most valued land
uses in an installation’s mixed-use inventory, and biodiversity frequently plays a
key role. The aesthetic qualities of an area are often tied to its range of biological diversity. People value biologically diverse areas for a variety of active (hunting, fishing, swimming, cycling, hiking) and passive (photography, bird watching,
contemplation) recreational pursuits.
Recreation has its impacts on biodiversity and many of these impacts have been
described in detail (Liddle 1997; Newsome, Moore, & Dowling, 2002). The most
prevalent impact process is trampling, which damages and kills plants, displaces
soil organic horizons, and compacts mineral soils. Off-road vehicles, horse traffic,
balancing biodiversity conservation with multiple uses
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bikers, and hikers can damage fragile soils and introduce invasive species. These
immediate, direct trampling effects, in turn, have additional longer lasting and
cascading effects (Liddle 1997). In addition to trampling, substantial environmental effects are caused by such activities as firewood collection and campfire
building, trail construction and maintenance, human intrusion into wildlife habitat, and the use of off-road vehicles.
In the field of recreation ecology, a primary conclusion is that impacts to biodiversity are an inevitable byproduct of recreation. Avoiding impacts is not an
option, unless all recreational use is curtailed (Cole 2004). Managers must make
decisions about appropriate levels of impact and implement management strategies that keep impacts to within their pre-determined acceptable levels. Biodiversity impacts from recreational pursuits can occur rapidly but may recover
slowly. This effectively challenges management strategies based on periodically
allowing sites to rest and demonstrates the importance of proactive management—avoiding impacts instead of repairing them. It also explains the common
finding that impacts proliferate over time unless the sites are allowed to rest. The
proliferation of impacts at new sites is usually more problematic than the deterioration of established sites (Cole 2004).
Hunting and fishing are an integral part of recreational activities on many military installations for both military personnel and the general public. When managed astutely, hunting can provide selective and area-sensitive wildlife management and be regarded as a service to farmers. However, in the United States, in
some instances over-hunting has been responsible for the local extinctions of some
wildlife species.
Resources managers should take into account the following biodiversity management recommendations when planning for hunting and fishing, and other
recreation opportunities:
The Old Stand Timber Natural Area at Dover
afb, Delaware, is located in the explosive
ordnance clear zone and therefore cannot be
developed. A biological inventory revealed
that the area contains some of the oldest
and largest hardwood trees in the State of
Delaware. (Photo: Douglas Ripley)

ı

Ensure biodiversity management is integral to recreation planning and management.

ı

Provide educational materials and/or workshops for target audiences to raise
awareness of biodiversity.

ı

Strengthen wildlife management policies and practices to minimize impacts on
biodiversity objectives.

ı

Encourage low impact recreation areas such as primitive campsites.

ı

Implement site-specific habitat and species plans.

Special Natural Areas
Areas on dod installations with natural resources that warrant special conservation efforts may be designated as special natural areas (dodi 1996). These are
recognized for their unique or exceptional natural resources or cultural qualities and attributes. In most cases management is directed at preservation and/or
protection of the area with very specific management objectives. However, special natural area designations on military lands can not be set aside as permanent environmental preserves due to dod’s requirement to maintain flexibility
to adapt the defense mission to political and technological developments (dod
Inst. 4715.3, para. F.1.i(4); refer to Appendix B). Even though an installation is
precluded from establishing permanent environmental preserves, these special
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Unfortunately, orv use and vandalism are
common on the lands of the Pike National
Forest adjacent to the Air Force Academy’s
Farish Recreation Area. Controlling these
highly negative impacts of recreation is a
vital function of military natural resources
managers. (Photo: Douglas Ripley)

natural areas can make a significant contribution to conservation of regionally
important natural resources.
Conflicting management objectives and threats to the ecological integrity of
the habitat such as invasive species and encroachment can directly impact the biodiversity of the special natural areas. Developing biodiversity management and
invasive species management plans will complement management measures
specific to these special natural areas, and can be incorporated in the installation’s
inrmp. Similarly, damage to cultural resources should be avoided through development of strategic planning which is incorporated into the installation Integrated
Cultural Resources Management Plan (icrmp). And both the inrmp and icrmp
should be reviewed and integrated to ensure that management of these resource
categories is at best, beneficial, and at least not damaging.

Military Training and Testing Lands
The Department of Defense is emphasizing the concept of Sustainable Operations
at military training lands and ranges as an essential factor in maintaining mission
readiness. Sustainable operations represent the capacity to conduct operations in
a manner that preserves the resources that are necessary to conduct successful
mission operations indefinitely into the future. The resources include human, natural, and man-made resources including facilities, equipment, financial and community support.
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A Special Natural Area
Fort Belvoir, Virginia, has designated three special natural areas:
the 1,360-acre Accotink Bay Wildlife Refuge; the Accotink Creek
Riparian Area; and part of the upland plateau of the South Post
training area. The primary management goal for these significant
natural areas is conservation and
biodiversity. Low-intensity military
training and testing, as well as lowintensity recreation, environmental
education, scientific research and
study can be conducted within the
special natural areas as long as access and use are compatible with
resources conservation.
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Options for Mitigation or
Enhancement
Avoiding or limiting the threatening activity
ı

Changing the timing of and/or
activities involved

ı

ı Applying measures that protect
native biodiversity assets, such as
establishing buffers or fencing
ı Undertaking activities that
result in net gains for native biodiversity, such as replanting, removing invasive species, or implementing biodiversity protection
measures

Military operations may not always be compatible with biodiversity conservation. In these instances, mitigation should be pursued with impact minimization as the goal.
In addition to mitigating activities that harm biodiversity, the resources manager should consider creating and/or restoring landscape components that are
critical to species most at risk and that contribute to regional biodiversity. Another strategy for reducing habitat and wildlife damage that does not constrain
training is to expand the environmental awareness and education programs for
military personnel. Properly designed and implemented inventory and monitoring programs should also be important components of biodiversity conservation
for training installations. Biodiversity conservation can be as simple as allowing
fires to burn on a range, and this may, in turn, help maintain natural vegetation
and native habitat. And the resulting vegetation may provide a more realistic setting for training.
notes
1. 10 usc 2665 grants a 40 percent entitlement of annual net forestry sale proceeds to the installation host
state or states. The states distribute the funds to the appropriate host counties to be used to build, maintain,
and fund roads and schools.
2. Engle Act. 10 usc 2671 et seq. (1958). See https://www.bliss.army.mil/homepage/mrlwr/docs/
engleact.pdf.
3. See chapter 11 for a discussion of the inrmp process.
4. For more on disturbance, see chapter 8.
5. For more on invasive species, see chapter 7.
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