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Executive Summary

This paper defines installation sustainability as a condition in which an installation is able to fully execute its present missions without compromising either the installation’s ability to accomplish future missions or the ability of the installation’s neighboring communities to realize their aspirations. Therefore, installation sustainability emphasizes mission requirements, while recognizing the linkages we must establish and maintain to sustain readiness and ensure the long-term viability of our installations and communities.  

Sustainability requires an integrated understanding of the significant issues that impede, or may do so in the future, our ability to maintain readiness and meet mission requirements.  This is a complex task because these significant issues may emerge from any of the three primary dimensions of sustainability (economic, socio-political, environmental). Furthermore, we must frame any analysis within a specific footprint (spatial scale) and a specific timeframe (temporal scale). From this understanding, we can develop stationing plans and installation master plans to resolve these issues and move us toward sustainable operations and mission capabilities.

This paper outlines an approach to sustainability planning and analysis from multiple levels: strategic stationing actions, installation planning processes, and integrated management systems. We suggest that implementing sustainability requires integrating its principles in a formal and explicit manner, within the decision-making processes at all three of these levels, not just any one of them on its own. This means that the value and impact of an effort to make sustainable stationing decisions for an installation will be substantially reduced if the installation’s master plan is not framed within the context of sustainability and explicitly linked to the stationing plan. Similarly, a sustainable installation master plan is significantly diminished in its effectiveness if management systems and individual projects are not framed and developed within the context of sustainability.

Thus, stationing plans and analyses must incorporate sustainability principles into strategic-level decisions. This planning process should identify the breadth of stationing options, given the total asset inventory, and select the scenario that allocates military assets (people, equipment, facilities, ranges, etc.) to optimize mission capabilities. This process must address the ability to sustain those assets on viable installations over the long term. The Army Stationing Strategy also should provide guidance to future base realignment and closure (BRAC) processes, as proposed by the Efficient Facilities Initiative (EFI). 

Sustainability analysis can identify reasonable (and viable) stationing options and evaluate alternative stationing scenarios. As a planning and decision-support document, The Army Stationing Strategy can support strategic planning and decision-making, providing a general framework, and outlining the decision criteria (such as sustainability factors) for alternative evaluation. Efficient, focused stationing planning and analysis should assess baseline conditions and produce an optimal match between national security objectives, programmed force structure, and existing installation infrastructure—to include all physical assets, both built and natural.

In turn, sustainable installations support military readiness into the indefinite future, without compromising environmental quality or community quality of life—both military and civilian, inside and outside the fence. Army installations must develop and implement an integrated long-range (25-years) strategy that will achieve this objective; and then develop, resource and execute short-range (5-years) action plans to transform, over time, into sustainable installations.   Installation planners, analysts, residents, and operators must work creatively with surrounding communities to focus regional investments, including those of The Army, on collaborative planning and management activities that promote long-term sustainability of the installations and surrounding communities. 

The installation master plan—the comprehensive plan in civilian communities and the general plan in the Air Force—should integrate various planning and analysis requirements, eliminating redundancies and capitalizing on leveraged, combined resources and aligning community objectives.  Master plans are the blueprint to guide the integrated systems or processes that manage objectives, prioritize resources, assign responsibilities and evaluate activities in support of a unified theme: installation sustainability.

Sustainability serves as a compass to focus installations on doing the right things (i.e., effectiveness), not just doing things right (i.e., efficiency).  The installation master plan should integrate strategic planning across various installation components—e.g., facilities, infrastructure, ranges, ecosystems, etc.—analyzing impacts, assessing risks, and accounting for interrelationships among mission, socio-cultural, economic and environmental aspects, an original goal of the National Environmental Policy Act (NEPA).  Using sustainability as an organizing principle, an “ installation sustainability master plan” (ISMP) could concurrently meet the needs of both strategic master planning and NEPA.  The ISMP is instituted through the installation’s integrated management systems, based on the “ISO” architecture, providing structure and discipline to ensure implementation and evaluation toward the desired (sustainable) end-state.

This sustainability planning and implementation process should align and integrate installation strategic master planning with NEPA and ISO management standards (e.g., ISO 9000 and 14000) as part of a single, cost-effective (yet comprehensive) process that supports the long-term viability and sustainability of Army installations.  And it is a process that should guide investments and provide a framework for the adaptive management of installations and continual improvement of operations.

1.
Introduction

1.1
Purpose
Within this paper, we define sustainability as it pertains to Army installations and their relative ability to support current and future mission capabilities. We briefly discuss sustainability principles and business practices, which lead to enhanced operational effectiveness, increased resource efficiency, minimized waste production, optimized lifecycle costs, strengthened community relationships, and restored ecological functions. We also provide an overview of the lessons learned from corporations that have integrated sustainability into strategic planning and daily operations. Finally, we propose three significant domains (i.e., stationing analysis, master planning and management systems) through which to incorporate sustainability into strategic and operational levels of Army installation management. In sum, we convey the essential planning, analysis and management approaches required to prevent constraints to current and future mission, thereby ensuring the long-term sustainability, and therefore viability, of our installations and operations.

2.
Context

2.1
Definitions
2.1.1
Sustainability

Sustainability is a condition in which a system is able to continue functioning into the future without being forced into decline through the exhaustion or overloading of the key resources on which that system depends (Gilman 1996; AIA 1996). While this definition is gaining acceptance among various academic institutions and professional associations, the World Commission on Environment and Development (WCED), provides the most frequently quoted definition of sustainability: “…meeting the needs of the present without compromising the ability of future generations to meet their own needs” (WCED 1987). This definition adds the ethical dimension of responsibility beyond the narrow self-interests of a particular system to include the broader consideration about the ability of cohort systems and future systems to realize their aspirations as well.

2.1.2
Systems

A system is most commonly defined as a group of interacting, interrelated, or interdependent elements forming a complex whole. Under this definition, military installations are certainly systems, operating within a larger regional and global system, which can be viewed in terms of their basic physical elements: facilities, infrastructure, ranges and ecosystems. And each of these elements is a system unto itself, but interacting with one another in support of a common objective—i.e., supporting the required mission capabilities of the soldiers and civilians stationed (or employed) on the installation. In addition, installation systems and their respective elements function within a community and regional context, from which sustainment must be derived.

Sustainable systems presumably function or operate at optimal levels over the long haul, which suggests an adaptive capability within a dynamic environment. This ability to adapt to changing conditions within the environment often distinguishes sustainable systems from non-sustainable ones. As resources become unavailable (for whatever reason) an adaptive system identifies substitutes, or evolves such that it no longer requires that particular resource. But there are no substitutes for some essential resources, and even the most innovative and adaptive systems cannot overload or exhaust these critical resources without threatening long-term viability.

2.1.3
Resources

There are four basic categories of resources that may become unavailable or inaccessible over time, thereby leading to decline of a given system, such as a military installation. When considering installations as sustainable systems, these four categories can be viewed as different forms of capital (Hawken et al. 1999): social or human capital (e.g., people, knowledge, culture), physical or manufactured capital (e.g., buildings, infrastructure, machines), economic or financial capital (e.g., money or investments) and, finally, natural capital (e.g., natural resources and living systems, including the ecological services they provide, such as clean water and CO2 absorption). These resources, or forms of capital, supply the system with the support and nourishment it needs to remain viable, and therefore sustainable, over time.

2.1.4
Installation Sustainability

Within the context of military installations and mission capabilities, sustainability planning must support present mission requirements without compromising the ability to meet future mission requirements. But this emphasis on sustaining the mission must recognize and respect interdependence with the natural and built environments—including the surrounding community, the regional ecosystem, and other significant resources—within which Army soldiers and civilians live, work and train. Installation sustainability also requires focus on the social, economic and physical well being of Army soldiers and civilian personnel, their families and community members, all of whom are impacted, directly or indirectly, by installation planning, development and operations. 

In short, sustainable installations must achieve and maintain optimal levels of military readiness into the indefinite future, without eroding environmental quality or compromising community (military and civilian) quality of life. Installations must clearly define what is required to reach this objective, develop integrated strategies that identify long-range targets, and execute resourced action plans to enable transformation over time toward a well-defined, sustainable end-state.

2.2
Principles
The literature on sustainability principles is vast. There are countless books, articles and presentations discussing the complexities and intricacies of sustainability, and there are various frameworks for sustainability, each describing the underlying principles and operating assumptions. But there are some common elements and leading frameworks that provide the basic foundation for understanding sustainability within most contexts.

At the risk of oversimplifying the concept, this section briefly highlights sustainability principles as articulated in three popular texts (Nattrass & Altomare 1999; RMI 1998; Hawken et al. 1999). The first text describes a framework (The Natural Step) for sustainability, based on basic scientific principles, and outlines the four system conditions that must be met to ensure sustainability. The next text references sustainability within the context of green development, integrating ecology with real estate to achieve multiple benefits. And the final text argues for sustainability as the organizing principle for the next industrial revolution, based on natural capitalism as an evolution of capitalism as practiced in the world today, which the authors argue fails to account for growing scarcity of the most critical form of capital—i.e., natural capital. Since these sustainability principles are merely highlighted in this paper, readers are encouraged to read these texts for detailed discussion and more in depth explorations of sustainability.

2.2.1
The Natural Step

The Natural Step (TNS) is a science-based approach to understanding the requirements of a sustainable society. Karl Henrik Robèrt, a Swedish oncologist, developed the TNS framework during the late 1980s and early 1990s to educate people (from Kindergarten age children to the most senior adults) on the fundamental principles of science, which frame the necessary system conditions for sustainability. The Swedish government formally adopted TNS as a national program, and several leading (international) corporations are incorporating this framework into all aspects of their planning and operations.

TNS is based on four basic scientific principles (Nattrass & Altomare 1999), which are in turn derived from fundamental laws of nature (e.g., the Laws of Thermodynamics). These scientific principles are summarized as follows:

· Nothing disappears. Matter and energy cannot be destroyed, according to the first law of thermodynamics and the principle of matter conservation.

· Everything spreads. Matter and energy tend to disperse (the second law of thermodynamics), which means that sooner or later matter introduced into society will be released into natural systems.

· Concentration and structure give value. Material quality can be characterized by the concentration and structure of matter; we consume only the qualities of matter and energy.

· Photosynthesis creates structure and order. The sun-driven process of photosynthesis is responsible for almost all increases in net material quality on this planet.

Based on the definition of systems presented earlier, the earth is perhaps the quintessential natural system. According to the TNS framework, there are four fundamental “system conditions” that must be met, without exception, to ensure sustainability for the earth as a total system (Nattrass & Altomare 1999; Burns 1999; Rosenblum 2000).

· Substances from the Earth’s crust (the lithosphere) must not systematically increase in the ecosphere. Fossil fuels, metals and other minerals must not be extracted at a faster pace than their slow redeposit into the Earth’s crust. These substances have accumulated beneath the earth’s surface over the course of billions of years, and they are sequestered there for good (ecological) reasons.

· Substances produced by society must not systematically increase in the ecosphere. Human-made substances must not be produced and accumulated faster than they can be reintegrated back into natural cycles, assuming they can be assimilated by nature at all. Natural systems, as a whole, have an enormous capacity for resilience, but they do have limits in their capacity to absorb the material wastes and chemical by-products resulting from human activities.

· Nature’s functions and diversity must not be systematically impoverished by physical displacement, over-harvesting, or other forms of ecosystem manipulation. Ecosystems cannot be harvested or manipulated in such a way that systematically diminishes productive capacity and diversity. Much of the resilience and productive capacity (i.e., the ability to provide essential life-supporting ecosystem services) of the earth’s natural systems comes from its diversity and built redundancies. Destroying biodiversity and complexity can disrupt natural system capacities and lead to ecological instability and (ultimately) decline.

· Resources must be used fairly and efficiently in order to meet basic human needs worldwide. Basic human needs must be met for all people, using the most resource efficient methods possible. This system condition is highly interdependent on the preceding conditions, connecting the human aspects of sustainability into the bigger picture. There is both a technical and social dimension to this system condition, emphasizing greater resource efficiency through improved technologies combined with the equitable distribution of resources to meet all people’s most basic needs.  As Rosenblum (2000) points out, “if basic human needs are not met, sustainability goals, ecosystems, and ecosystem services suffer.”

2.2.2
Green Development

Rocky Mountain Institute (RMI 1998) uses the term “green development” when describing sustainability as it applies to the built environment. While green development focuses primarily on integrating sustainability with real estate development, its principles apply to other contexts as well. Green development integrates environmental and community quality objectives such as energy efficiency, ecosystem restoration, community cohesion and transportation alternatives to produce multiple benefits from individual features and reduce environmental impacts from development. It is based on four basic “process elements”: (1) whole-systems thinking; (2) front-loaded design; (3) end-use/least cost considerations; and (4) teamwork. The following is a summary of the basic process elements of green development:
· Whole-Systems Thinking. This type of thinking is a process that actively considers the interconnections between systems and seeks solutions that address multiple problems at the same time.

· Front-Loaded Design. This type of design considers how to optimize lifecycle costs and resource impacts during the early planning stages to improve the overall sustainability of the development project.

· End-Use/Least-Cost Considerations. This element focuses on meeting the desires and needs of the end-user at the least cost in financial, social and environmental terms. 

· Teamwork. This element points to the value of stakeholder involvement in the planning process, representing diversity in perspectives and skills from multiple disciplines (e.g., engineers, biologists, sociologists, etc.) required to visualize and achieve more sustainable developments.

2.2.1
Natural Capitalism

Natural capitalism is based, in part, on the premise that our economy has historically failed to accurately account for capital in its various forms: social or human capital (e.g., people, knowledge, culture), physical or manufactured capital (e.g., buildings, infrastructure, machines), economic or financial capital (e.g., money or investments) and, finally, natural capital (e.g., natural resources and living systems, including the ecological services they provide, such as clean water and CO2 absorption). In fact, Hawken et al. (1999) argue that the world economies, especially the U.S. economy, are biased almost exclusively toward financial capital, with little to no accounting of the other forms of capital.
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Another operating premise of natural capitalism is that the industrial revolution emerged from historic conditions of abundant natural capital (i.e., resources such as coal and timber) amidst limited human capital (i.e., people in the workforce). Therefore, technology was introduced to enhance the productivity of this limited human capital in its exploitation of the (seemingly) abundant natural capital. But over time, natural capital has become more limited due to resource consumption and waste generation, while human capital has become rather abundant with the population explosion over the past 100 years, though mismatch exists in some economic sectors.

Sound economic philosophy suggests the need to place emphasis where resources are scarce, which has shifted over time from human to natural capital. In response to the unsustainable conditions illustrated in Figure 1 above, Hawken et al. (1999) articulate four principles of what they profess to be a more natural form of capitalism, as an effective framework for understanding and applying sustainability. These principles of Natural Capitalism, which the authors suggest will fuel the next industrial revolution, are summarized below.

· Dramatically increase resource efficiency and productivity. There is a growing recognition of our inefficiencies as a society, particularly manifested in our industrial processes and our built facilities. Hawken et al. point out countless examples of Factor Four (75%) improvements in resource efficiency and productivity. In fact, there is potential in many economic sectors for Factor Ten (90%) improvements.

As an illustration of this principle, Rocky Mountain Institute (RMI) constructed its headquarters in Snowmass, Colorado using no mechanical heating, ventilation and cooling (HVAC) systems. RMI completed construction on this building in the early 1980s, using super-insulated walls and high-efficiency windows, combined with site orientation (southern exposure) and building design features (such as passive solar heating) best suited to the cold-dominated climate (where it often reaches -40 degrees). As a result of its efficiencies, the RMI headquarters only spends about $5 per month on its energy bills, while growing tropical fruit such as bananas. 

Such dramatic improvements are feasible for Army facilities as well. Army researchers applied sustainable design and development features to family housing to achieve lifecycle energy reductions of 73%, without increasing the initial cost of the proposed development. This Army example is highlighted further in discussions of benefits (see section 2.4.2 below).

· Eliminate the concept of waste – close the loop by mimicking nature. This principle acknowledges that waste does not exist in nature. Instead, by-products from one natural process serve as feedstock for other processes. There are many lessons to learn from the flow of resources within natural systems as analogues for human generated materials and waste flows. 

Perhaps the most dramatic example to contrast nature’s product development from human industrial processes is in the manufacture of Kevlar fibers for bulletproof vests and other protective surfaces. Kevlar manufacturers use many toxic chemicals and apply high-concentrations of heat to produce this fiber, while there are spiders that produce a much stronger fiber by digesting insects at room temperature.

· Focus on service and flow instead of product procurement. This principle focuses on meeting the desires and needs of the end-user at the least cost in financial, social and environmental terms. Amory Lovins, co-founder of RMI and co-author of Natural Capitalism, asserts that “People don’t want electricity, coal or oil… what they want are the services energy provides: illumination, cold beer, comfortable living rooms, hot showers, and so on. How can we provide these services…with the least overall cost?” (RMI 1998)

Interface, Inc. offers the most accessible testimony to this principle’s efficacy. The company manufactures carpet tiles, primarily for commercial applications, that are made from recycled fibers and which are themselves recyclable into fibers for more carpet. While this feature is valuable in its own right, the real value to Interface’s product is the service provided as an alternative to purchase. Interface leases the “floor covering services” provided by its carpet tiles, retaining ownership of the product and responsibility for lifecycle maintenance, as well as the benefits from continuous material recycling.

Carpet leasing customers enjoy the services provided by the product, without the liability of maintenance, removal and disposal of the product at the end of its service life. As the carpet is worn in high-traffic areas, technicians rotate the tiles to distribute the wear more evenly, thus extending product life. Interface reclaims the tiles when they’ve degraded beyond quality standards, and the company recycles the carpet pile fibers into renewed pile fibers and the backing into renewed backing.

· Reinvest in natural capital to restore ecological diversity and productive capacity. This principle is about restoring the scarce biotic resources and ecosystem services (referred to as “natural capital”) by reinvesting the profits or retained savings achieved by eliminating waste and less productive (and in some cases, ecologically destructive) processes. Hawken et al. (1999) assert that if natural capital is “the most important, valuable, and indispensable form of capital, then a wise society will reinvest in restoring it where degraded, sustaining it where healthy, and expanding it wherever possible.”

Forestry, farming and fishing industries are among the first to recognize the value in this principle and to put it into practice. Using whole-system solutions, these restorative activities can be implemented with relatively low-costs, and in some instances generate substantial savings—though cost is not the overriding driver behind this principle of natural capitalism. Below are two examples extracted from the literature on Natural Capitalism. 

· Allan Savory, a wildlife biologist from Africa, studied the migration of large herds of native grazers that co-evolved with the grasslands. He then redesigned ranching practices to mimic this natural co-existence to greatly improve the carrying capacity of the rangelands. Savory found that the natural behavior of migrating herds often resulted in the intense overgrazing of the grasslands, which precipitates the regenerative growth of the brittle ecosystem in a more productive way than current practices, which tend to under-graze the rangelands from an ecological perspective. This finding contradicts traditional concerns about grazing practices, but demonstrates the value in observing ecological relationships to develop appropriate resource management strategies.

· John Todd, a noted biologist and ecologist, applied his understanding of ecological services to develop a natural systems approach to wastewater treatment. Dr. Todd’s invention, what he calls a “Living Machine,” looks more like a greenhouse than a sewage treatment plant. It uses the gravitational flow of water through a series of small-scale ecosystems, yielding potable water at the end of the proverbial pipe—without using toxic chemicals or generating hazardous wastes.

On a large ecological scale, the U.S. Army Corps of Engineers is putting this fourth principle of natural capitalism into practice with the restoration of the Kissimmee River Basin.

2.3
Practices
There are several lessons learned from the pioneering companies that are instituting sustainability as an integral part of their core business functions. In their analysis of the business case for sustainability, Nattrass and Altomare (1999) identify eight discrete lessons from the corporate pioneers incorporating sustainability into strategic and operational levels of their respective organizations:

(1) Moving toward sustainability often means a fundamental change in the culture.
(2) Leadership is the cornerstone of any major change initiative.

(3) Conscious organizational learning is fundamental for success in making change.

(4) The corporate vision of sustainability should be well articulated and aligned with the visions and values of individuals within the company.
(5) A common knowledge base about sustainability accelerates involvement and innovation.
(6) Feedback reinforces learning and involvement and helps move ideas into action.

(7) From a whole-systems perspective, the company is part of a larger system of relationships.

(8) The move toward sustainability is an evolutionary shift.
2.4

Benefits

There are many quantifiable and easily documented benefits that emerge from investments in sustainability, along with some qualitative benefits that are more difficult to measure. While there are no perfect (i.e., complete) examples of sustainable practices, there are several examples within the Army that demonstrate the operational, environmental and economic value derived from sustainable approaches to planning and investments. As noted in these examples, sustainability principles can guide investments and management practices to enhance operational effectiveness, increase resource efficiency, minimize waste production, optimize lifecycle costs, strengthen community relationships, and restore ecological functions. These examples demonstrate the efficacy of “whole-systems” thinking, lifecycle considerations and collaborative approaches to simultaneously meet multiple requirements.

2.4.1
Deployable Photovoltaic Technology
Army Rangers are using photovoltaic (PV) technology to generate supplemental power during training and deployments in the field. By using the PV technology, they minimize use of their diesel generators, thereby reducing the logistical footprint associated with generator fuel. This improves operational effectiveness by limiting the heat and noise signatures, thereby improving stealth capabilities. Soldiers also spend less time mitigating noise from the generators, such as digging holes or creating berms to mask the noise and heat, which reduces the overall workload. Based on applications in field and simulated environments, the Center for Army Analysis (CAA) suggests that a photovoltaic power station can provide the primary power source for a Battalion sized unit. CAA confirmed that PV applications in deployments enhanced operational readiness, improved lifecycle cost-effectiveness, reduced significant greenhouse gas emissions and minimized generator fuel requirements.

2.4.2
Green Neighborhood Development
On average, 25% of Army facilities are residential developments for soldiers and their families. Army Family Housing (AFH) is comprised of over 110,000 units, with an average age of 35 years for this inventory. Only 38% of these units rate as adequate under Army standards, and these housing units are very inefficient in resource use (e.g., water, energy and land consumption). The U.S. Army Construction Engineering Research Laboratory (CERL) developed a Green Neighborhood Planning process, using a “whole-systems” approach, which demonstrates both improved resource efficiency and reduced environmental impacts from family housing developments through integrated design methods and lifecycle costing considerations. 

CERL researchers modeled entire AFH neighborhoods to simulate the energy impacts of critical factors like building orientation, envelope insulation and strategic landscaping to evaluate alternative design and development scenarios against traditional approaches. CERL combined these simulations with cost analyses to determine optimal neighborhood layout and housing design for case studies at Fort Hood and West Point. These studies demonstrated significant improvements in quality of life—community connectivity, safety and security, etc.—while dramatically reducing lifecycle energy use (73% less than the baseline), at no appreciable additional cost (within 5% of the baseline).

2.4.3
Zero Footprint Camp
The U.S. Army Materiel Command (AMC) recognizes that traditional waste management methods used for base camp operations are resource-intensive and create a substantial burden on the camps. These traditional methods also depend on contracted civilian waste management services, posing potential risk to the physical security of the area from terrorist activities. In response to these concerns, AMC developed the Zero Footprint Camp (ZFC) initiative to reduce the logistics footprint, operations and support costs and environmental impacts of base camp operations. This initiative minimizes waste by applying “whole-systems” approaches to resource management, finding cost-effective and technically feasible ways to re-process and/or reutilize trash, gray water, black water and food garbage within the camp. While the current ZFC initiative focuses primarily on solid waste and wastewater management issues, the scope could expand easily to broader sustainability considerations. 

2.4.4
Private Lands Initiative
The Fort Bragg Private Lands Initiative (PLI) uses a regional approach to managing critical habitat for the red-cockaded woodpecker (RCW), an endangered species. Urban development and commercial timber harvesting across the regional landscape threatens this fragile bird species and its critical habitat. Fort Bragg, like many installations in the southeast, provides a valuable sanctuary for the RCW, a “keystone” species indicating biodiversity and resilience in the ecological region (“eco-region”). Although Army land management practices sustain habitat for the RCW and other threatened or endangered species (TES), viable species recovery planning requires a large-scale, regional approach to reduce fragmentation of RCW habitat within the Sand Hills eco-region. PLI leverages Army resources through a strategic collaboration with the U.S. Fish and Wildlife Service, The Nature Conservancy and other partners, to acquire conservation easements across the Sand Hills ecosystem to provide sufficient contiguous habitat for a viable and sustainable RCW population.

3.
Discussion

3.1
Issues

3.1.1
Encroachment Pressures

There is growing concern about the risk to installations and their ability to support mission capability due to increasing pressures or “encroachment” on military training and testing areas. Encroachment is any outside activity, requirement, or pressure that impacts on the ability of military forces to train to doctrinal standards or to perform the mission assigned to the unit or installation. More succinctly, it is anything that inhibits live training and testing as required to maintain readiness. These limitations may come from concern over various issues, such as threatened/endangered species preservation, unexploded ordnance cleanup, electromagnetic frequency and bandwidth demand, maritime ecosystem protection, airspace demand, ambient air and atmospheric quality (including airborne noise), and urban growth.

Clearly, encroachment issues can affect the long-term viability and sustainability of Army installations. But the primary focus on encroachment, to date, is limited to the challenges associated with sustaining training and testing ranges. While these issues speak directly to the sustainability of military operations, they fail to address other aspects of overall installation sustainability. The broader view addresses the planning, development and operations of facilities and infrastructure, as well as environmental management (e.g. biodiversity and ecological resilience) and community quality aspects inherent in base operations and support activities.

3.1.2
“Stove-Piped” Management 

Traditional management stovepipes address most individual issues determining the relative sustainability of an installation, and any one of these issues can impede the installation’s ability to support its mission long-term. For example, the ability to support a given mission scenario can be hindered by air quality in non-attainment areas, water availability in arid or semi-arid regions, or land availability and use constraints when urbanized areas “encroach” along the fence. Many solitary issues, while manageable (even marginally) today, will become critical to long-term viability (i.e., sustainability) of Army installations. Therefore, solving any one issue in isolation may prove moot or insufficient without simultaneously addressing the other sustainability issues in an integrated fashion. 

3.1.3
Tunnel Vision

Installations plan and act, for the most part, in response to requirements—real or perceived. Many requirements (e.g., environmental regulations) have emerged in piece-meal fashion, themselves in response to an identified concern. In traditional environmental management, regulatory requirements are typically assigned to installation media managers responsible for managing the scope of activities that fall within their individual domain (e.g., water, air, waste, etc.). This creates another form of “stove-piped” management, as these media managers focus on a narrow scope of requirements and operational issues, without considering or addressing the inherent (and inescapable) relationships to other requirements and operational issues. This “tunnel vision” limits perspectives and misses valuable opportunities to leverage resources to meet multiple requirements through integrated management.

3.1.4
Short-Sightedness

Federal government budgeting processes are notoriously shortsighted. Even though the Army’s Planning, Programming, Budgeting and Execution System (PPBES) is designed to identify resource requirements over the 5-7 year horizon, funding policies prioritize resource expenditures to sustain short-term compliance, limiting installation commanders and program managers in their ability to invest in preventive programs that avoid future costs and/or liabilities, unless there is a compliance issue looming within the next 2 years that the investment would address. “Must fund” compliance requirements, focused on short-range impacts (as opposed to long-term goals), continue to receive funding priority while long-term investments in pollution prevention and resource efficiency (both aspects of sustainability) remain without sufficient resources to capture greater savings opportunities for installations and operations.

Shortsighted funding policies and practices have profound impacts on the facilities development process. For example, additional resources invested in the design and construction can yield significant cost savings over the lifecycle of the facility, particularly during operation and maintenance (O&M). While “first costs” account for only 5-10% of the total cost of ownership for most built systems, O&M accounts for 60-85% of the lifecycle cost. And when only 5-10% of the total project costs are spent, 80-90% of lifecycle costs have been committed (see Figure 2). 

[image: image2.wmf] 

 

 

 

Resources

 

Waste

 

Population

 

Time

 

Resources

 

Waste

 

Population

 

Time

 

Resources

 

Waste

 

Population

 

Time

 

Figure 1

 

 

 

It is critical to make initial investment decisions based on lifecycle costs and impacts, rather than first cost considerations, because it is increasingly difficult and expensive to incorporate these implications as the planning and development process proceeds. Presidential Executive Order (EO) 13123 requires federal agencies to use lifecycle cost analysis in making decision about their investments in products, services, construction and other projects to lower costs and to reduce resource consumption. The Federal Facilities Council (FFC) recently validated that sustainable development “best practices” can minimize life cycle cost, improve functionality, reduce energy consumption, and increase asset durability (FFC 2001).

3.1.5
Resource Fragmentation

Installations receive funding through various channels, each with restrictions on use and limitations on mixing the different “colors” of money. Commanders request resources (people, money, equipment) based on identified requirements within each program area or operational category. Under this fragmented system of resource allocation, it is difficult to leverage funds from one source with resources from another source. For example, program managers are limited in their use of environmental money for energy related investments to the extent to which a substantial portion of that investment meets a direct environmental requirement (e.g., a compliance issue or high priority pollution prevention activity). Under this system, program managers protect their proverbial “rice bowls” despite systemic shortfalls in individual program funds that keep installations from moving beyond a reactive compliance posture. While there are legitimate concerns about migrating funds from one program area to another (“robbing Peter to pay Paul”) commanders need the flexibility in funding policies to leverage and combine funds to create “solutions multipliers” based on prioritized requirements that meet multiple objectives.
3.2
Opportunities

Sustaining Army installations over the long-term, and therefore ensuring long-term mission capabilities, requires an integrated understanding of the significant issues that may impede our ability to meet current and future mission requirements. Stationing plans and installation master plans provide opportunities to recognize and resolve these issues and to advance an Army management paradigm that supports sustainability principles and best business practices. These plans should incorporate sustainability as an organizing principle to guide strategic and operational activities, rather than simply collecting dust (as plans often do, only to be revised or revisited when required by law or regulation). In addition to these planning elements, an integrated management system (built on the basic ISO 9000/14000 architecture) can provide the discipline and structure to integrate sustainability considerations into all aspects of installation operations—moving beyond traditional environmental compliance issues to embrace the broader challenges to sustaining the Army mission.

Stationing analyses and installation master plans should reflect the integration of component planning activities (e.g., for ranges, facilities, natural resources, cultural resources, etc.) and focus investments on supporting the long-term sustainability of the installation. In turn, component plans, project designs and completed products, should address sustainability, while supporting the objectives of strategic stationing decisions and comprehensive installation plans, and ensure resource allocation and program execution through an integrated management system. Management systems (e.g., ISO 9000 and ISO 14000) are intended to facilitate the continuous review of execution (i.e., Are we following the plan?), and evaluation of progress toward the desired end-state (i.e., Is our plan effective?). This planning and execution process can become more effective once aligned and focused on the common objective of installation sustainability at all levels of planning, analysis and operations. 

In the following sections, this paper discusses each critical domain (i.e., stationing analysis, master planning and management systems) in more detail. It discusses how each domain relates to attaining sustainability objectives and how these domains interrelate. Finally, the paper concludes that The Army must align these disparate planning and analysis activities, focusing each domain on a set of common organizational objectives. From this discussion this paper concludes with some general recommendations for strategic planning and installation management to sustain the Army mission, the built and natural environment, the broad community and our collective well-being. 

3.2.1
Stationing Analysis

Stationing analysis is an essential domain for incorporating sustainability considerations into strategic level decisions about installation management and operations. This planning process affords an opportunity to identify the breadth of stationing options, given our total asset inventory, and to select the scenario that allocates Army assets (people, equipment, facilities, ranges, etc.) to optimize mission capabilities without compromising our ability to sustain those assets on viable installations over the long term. The Army Stationing Strategy should provide guidance to future base realignment and closure processes, as proposed by the Efficient Facilities Initiative (EFI). Sustainability analysis for stationing actions can facilitate a process for identifying reasonable stationing options and provide objective criteria for evaluating alternatives.

As a planning and decision-support document, the Army’s stationing strategy should provide a general framework that outlines the process for generating options and making decision, to include the criteria that serve as the evaluative basis. It should provide an assessment of baseline conditions and produce an optimal match between national security objectives, programmed force structure, and existing installation infrastructure—to include all physical assets, both built and natural. And the stationing strategy should illuminate the road ahead in meeting anticipated requirements inherent in Army Transformation. Ultimately, The Army needs to create an optimal match between total assets and the support those assets provide to national security requirements today, without compromising abilities to accommodate force structure changes required to meet future national security challenges.
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Headquarters sustainability analysis for stationing—whether as part of the Efficient Facilities Initiative (EFI) or Transformation—cannot be unilateral or absolute, given the variability among installations and the local, collaborative nature of many solutions. But the relative sustainability of any given installation can be determined through an analysis of alternative courses of action to overcome or avoid significant issues, and an evaluation of the overall feasibility (due to costs, politics, etc.) of local solutions or mitigation strategies. Stationing sustainability analysis should concentrate on a "red flag" level of analysis, based upon a very broad and general knowledge of limiting factors at candidate installations. The early identification of these "red flags" can facilitate awareness of strategic issues that may require clarification and coordination prior to making final determinations. And these "red flags” can ensure we ask the right questions and focus on those strategic issues that require resolution to ensure long-term sustainability. 

In order to support short-term stationing requirements, and allow time for the development of installation plans, the general stationing analysis can be accomplished from an initial matrix that reflects the current knowledge base. Planners and decision makers can alter and refine this matrix as detailed installation plans are developed and updated. For the stationing analysis the matrix aligns installations along one axis, with sustainability issues along the other, as illustrated (conceptually) in Figure 2. 

Each intersection is "scored" as blank, red, amber, or green (RAG). RAG scores reflect immediate threats to an installation’s viability or sustainability, potential (or future) threats, and no known threats, respectively. Blank scores imply that issue does not apply to the particular installation. Additional information should be available on each matrix intersection, either in the form of a footnote or, if automated, in the form of a "click" on the intersection to “tunnel-down” and obtain more information. This additional information or clarification would come from detailed installation sustainability master plans, or the current composite knowledge of the installation. This information clarifies the nature of the problem, identifies the means to overcome the issue, and indicates the status of installation efforts to remedy these problems. The objective is to identify potential problems for resolution, which will likely require coordination with the installation.

The U.S. Army Engineering Research and Development Center (ERDC) is creating a sustainability analysis tool, based on the matrix concept developed by the Army Environmental Policy Institute (AEPI) and described above. The intent is to integrate this effort with existing stationing analysis models, such as the Optimal Stationing of Army Forces (OSAF) model, developed by the Center for Army Analysis (CAA), and the Installation Training Capacity (ITC) studies, prepared for the Deputy Chief of Staff for Operations and Plans (DCSOPS). An expanded, comprehensive tool of this type can provide (1) sustainability metrics for optimal stationing, with low-resolution “screening” criteria at the macro level, and (2) high-resolution metrics at the installation level, which feeds multiple levels of analysis. The approach “rolls up” (or aggregates) installation-level analyses into HQDA-level “flags” as sustainability indicators. 

3.2.2
Master Planning

Installation master planning is the second critical domain for incorporating sustainability to ensure the long-term viability of Army installations and mission capabilities. While specific regulations and guidance have evolved over the years, the intent behind the master planning process remains consistent. This process ideally serves two critical functions: (1) it assesses factors that may affect the present and future development of an installation, and (2) it forms an official statement of an installation’s long-range plans (Keysar et al. forthcoming; Tyler et al. 1992; CERL 1988). Even with the narrowed scope in existing regulations, master plans are still intended to provide "…a blueprint to enable the installation to effectively respond to future Army missions and community aspirations, while providing the capability to train, project, sustain and reconstitute today's force" (HQDA 1993).

Sustainability planning at the installation should reflect the intent of master planning, and it should incorporate the values and aspirations of both internal (inside the "fence") and external (residents from the surrounding community) stakeholders. This planning effort must include all essential aspects of an installation, thereby removing " stovepipe" impediments to produce a sustainability master plan "owned" by all installation organizations. Installation sustainability plans should address the physical components of Army installations (facilities, infrastructure, ranges, and ecosystems), and their interactions and interrelationships, to create a sustainable environment inside the fence, while maintaining an adaptive ability to support current and future mission requirements. This flexible approach to sustainability planning can minimize or eliminate activities that adversely impact the surrounding community and/or regionally significant resources.

While installation sustainability planning requires many steps, the process is derived from the four basic questions that guide most strategic planning processes: (1) Where are we now? (2) Where do we desire/need to be? (3) What must we do to move from where we are to where we want to be? And finally, (4) how do we do we measure our progress, ensuring we are on course toward the target?

Before we begin to plan our future, we describe our baseline conditions. Then we define the desired end-state—i.e., our target objective. This allows us to conduct a gap analysis between the desired objective and our point of departure to determine how far we need to go. We must be able to clearly recognize those things that characterize our desired end-state by identifying its essential elements (i.e., fundamental criteria or metrics for measuring our relative progress toward the objective). At this point, we map the alternative paths (or courses of action) that may lead us to our objective, and we select the optimal path. But before we embark, we identify the impediments we may find along this path and equip ourselves with sufficient resources (e.g., money, knowledge, tools, etc.) to overcome obstacles and reach our objective.

In July 2001, U.S. Army Forces Command (FORSCOM) established an Installation Sustainability Program (ISP), based on the basic steps outlined above. The ISP guides the development of integrated installation sustainability master plans to ensure the long-term viability of critical installations. This initiative directly responds to the Senior Environmental Leadership Conference (SELC) in the spring of 2000, which called for installation-level, integrated environmental strategies that link objectives to resources, define the desired end-state, and actively engage appropriate stakeholders. Under the FORSCOM ISP, these strategic plans focus on the long-term objective of sustainability across all installation operations through lifecycle cost-effective investments implemented over the next 25 years, with specific resource requirements identified in the 5-year installation action plan.

Installation sustainability master planning, as instituted at FORSCOM, is essentially a three-step process that results in an installation-specific plan to ensure long-range viability, to include environmental sustainability. The first step is to assess baseline conditions to identify significant sustainability issues that may impede the installation’s ability to meet mission requirements over the next 25 years. The second step is to engage stakeholders at all levels in an on-going dialogue about how to manage these significant issues over the long haul. And the final step is to develop and implement 5-year action plans that explicitly link sustainability goals and objectives to specific actions and resources required for successful execution. 

The FORSCOM Commander directed installations to conduct sustainability conferences/workshops and develop sustainability master plans to guide long-term investments over the next 25 years. These strategic plans provide a blueprint to enable the installation to effectively respond to future missions and community aspirations, without exhausting or overburdening resources or diminishing environmental quality. Most importantly, these plans enhance the installation’s capabilities to train, project, sustain and transform Army forces over the long-term. 

Fort Bragg convened the Army’s first installation-wide sustainability conference on 17-18 April 2001. In his message to conference participants, the Fort Bragg Garrison Commander, COL Addison Davis, issued this charge:  examine the issues challenging the long-term sustainability of Fort Bragg; determine the end-state we want to achieve; set aggressive, attainable and quantifiable goals; and pull together teams that engage the right stakeholders to ensure that Fort Bragg’s history of proud service to the nation, and to the world, continues indefinitely. MG Ryneska, the post’s Deputy Commanding General, echoed COL Davis’ charge and pointed out that this conference not only positions Fort Bragg for future success and increased funding support in several areas, but also improves the installation’s standing and partnerships with regional regulators and surrounding communities.

Marine Corps Base (MCB) Camp Lejeune, in North Carolina, and Homestead Air Reserve Station (ARS), in Florida, both embarked on sustainability planning efforts similar to those at Fort Bragg. These installations are pioneers in the emerging and evolving use of sustainability as the guiding compass or organizing principle to develop and institute integrated, installation-wide (comprehensive) planning. While each installation executed the process in a unique manner, there are common elements articulated in the Homestead ARS plan, but evident in the Fort Bragg and MCB Camp Lejeune plans as well, that clearly align with the basic steps outlined above: (1) develop a vision of the desired end-state (i.e., a sustainable installation) that can be implemented over the next 20-30 years; (2) understand and document the baseline conditions; and (3) develop step-wise goals (and criteria) and an overall strategy to achieve the desired end-state.

These initial sustainability master plans continue to evolve and improve over time. They provide an excellent point of departure for building an effective and strategic planning initiative to sustain critical Army installations and mission capabilities in response to evolving doctrinal requirements. The Army must learn from these precedent-setting initiatives, improve upon them where appropriate, and initiate similar planning to sustain essential installations.

3.2.3
Management Systems

Management systems are the third domain for incorporating sustainability and ensuring long-term installation viability. In order to institute sustainability, the installation master plan must be effectively executed, with integration on various levels. The application of management system standards, such as the ISO 14001 Environmental Management Systems (EMS) standard, affords an excellent opportunity and approach for assuring these objectives are achieved. While no single existing management system standard fully encompasses all the attributes required to thoroughly address the multiple dimensions of sustainability, the ISO 14001 EMS standard provides the best platform from which to base and build an integrated and comprehensive management system. But to prove sufficient for sustainability, an EMS must incorporate more than environmental considerations; it should include social, economic and infrastructure aspects as well. 

Ideally, management systems should consistently produce intended or planned outcomes for a given operational focus—quality, environment, energy, sustainability, etc. Various management system standards have evolved as best business practices, to include international standards like ISO 9001 Quality Management System (QMS), ISO 14001 Environmental Management System (EMS), and Forest Stewardship Council (FSC) certification. They also include national (U.S.) standards like Management Systems for Energy (MSE) 2000, adopted by the American National Standards Institute (ANSI), and Sustainable Forestry Initiative (SFI) certification. Internal standards, such as Army Regulations (ARs), may also constitute a management system standard.  

The intent of a “standard” is to provide uniformity. The Greek word “ISO” means equal, alike or similar.  ISO standards are international standards designed to provide uniformity in performance across countries, businesses, and organizations. Management system standards have evolved as a means to provide uniform application of best business practices. The process of developing and periodically updating ISO standards is extremely rigorous, and therefore provides a reliable foundation for best business practices, which is why ISO standards have such broad acceptance among business worldwide. 

Although ISO 14001 is a resource for establishing management processes to achieve environmental protection and improvement, it does not provide direction on how to protect or improve the environment.  Burns (1999) provides the metaphor of comparing an EMS as a sailboat searching for a destination, but lacking a compass to guide it in the right direction. Sustainability principles can serve as the compass, providing direction for the EMS to achieve results that are necessary to truly protect and improve social, economic and environmental conditions required for a sustainable system.

One primary strength of ISO 14001 is the continual improvement cycle—plan, do, check, act,” (PDCA). This aspect is expressed within the standard as five discrete phases of an effective management system: (1) policy, (2) planning, (3) implementation and operations, (4) checking and corrective action, and (5) management review. Planning includes identifying significant impacts caused by mission activities, setting objectives (i.e., what to accomplish) and targets (i.e., by how much and by when) for mitigating these impacts, and then allocating resources to achieve the targets. The planning phase aligns well with installation master planning, especially the short-range component where more specific programmatic objectives are defined. As the implementation plan is further detailed into 1-2 year increments for fiscal year budgeting and execution, it better complements the management system cycle of PDCA.

Eccleston (1998) states that environmental planning is perhaps the most important principle of ISO 14001. While the planning aspects of any environmental management system are critically important, Checking and Corrective Action, combined with Management Review, is also very important because it provides the basis for continual improvement through repeated verification and accountability. Checking and Corrective Action provides the mechanism to evaluate whether the plan is being followed (i.e., are you doing what you say you are going to do). Management Review assesses whether or not the actions, based on the plan, are achieving desired or intended results (i.e., is the plan effective), which in turn may require adjustments in the next planning phase. The continual improvement component of ISO 14001 is powerful because of this iterative process that keeps the master plan active, regularly assessing its effectiveness, with periodic updates as needed.

The underlying continual improvement process for ISO 14001 EMS is consistent with the principles of adaptive management, which consist of five basic steps: predict, mitigate, implement, monitor, and adapt (Eccleston, 1998). This aspect of ISO 14001 is crucial to installation sustainability because installations, communities, soldier well-being, nature, and economy are inter-influencing dimensions that are constantly changing. The continual improvement cycle facilitates adaptive management by reviewing changes in operating conditions and then driving appropriate adjustments to stay on the path toward sustainability.  With respect to the PDCA-cycle, the Checking and Corrective Action phase of an EMS focuses on short-term issues and actions, while the Management Review phase incorporates both short-term adjustments and long-term strategies.

In order for the ISO 14001 EMS approach to more effectively align with and execute the sustainability master plan, the EMS should expand into a Sustainability Management System (SMS) that includes factors beyond environmental aspects and impacts. As the definition of sustainability suggests, an SMS should take a “whole-systems perspective,” to include impacts on communities, infrastructure, and well-being caused by various mission and support activities. As the management system scope expands, the focus becomes the installation, its mission and its region of influence. Sustainability planning should address current or actual impacts and conditions, and potential future impacts and conditions, defining significance in terms of the probability of occurrence, and the severity of these potential effects. While higher-level, long-term (programmatic) planning and analysis occurs at the installation master planning level, an effective SMS articulates short-term, detailed plans for execution, and provides feedback for future planning (long-term) and analysis.

Because sustainability is comprehensive, it encompasses the interdependence with the natural and built environment, and the social, economic and physical well-being of our soldiers and civilian personnel, their families and the community members. In addition, sustainability makes evident the interdependence of installation management stovepipes and component plans for sustaining the mission. While the sustainability master plan provides the framework to align all these multiple dimensions of an installation, a SMS provides the management structure to guide the on-going coordination among these dimensions that is required to pursue a more sustainable installation. ISO 14001 can be the platform used to develop a Sustainability Management System, by expanding its scope to include not only environmental impacts, but also impacts to the other multiple dimensions of sustainability. In turn, as mitigation strategies are developed, these strategies must ultimately ensure enhanced mission.

4.
Conclusion

In summary, installation sustainability refers to our ability to maintain optimal levels of military readiness and environmental quality for current and future generations. To achieve this objective we need an integrated analysis of significant issues that may impede our ability to meet current and future mission requirements. This sustainability analysis should result in at least two significant strategies, one which encompasses all Army installations and the other which is customized to each specific installation: a sustainable stationing plan and sustainable installation master plans, respectively. As these plans are articulated, each installation should institute an integrated sustainability management system, which provides an effective vehicle for implementing and monitoring these plans to ensure progress toward stated sustainability objectives and alignment among selected investment priorities.

At the stationing level, the Army needs a strategic “total installation asset management plan” based on a summary analysis of the relative sustainability for each stationing scenario. From this stationing sustainability analysis, planners and decision-makers can optimize the allocation of all Army assets (people, equipment, facilities, ranges, etc.) without compromising the Army’s ability to sustain these assets and maintain required mission capabilities.

At the installation level, the Army needs integrated sustainability master plans, reflected in and summarized for the Army stationing strategy. These installation master plans provide a blueprint for responding effectively to future Army missions and evolving community aspirations, while maintaining the capability to train, project, sustain and transform Army forces stationed on the installation.

At the operational level, the Army needs an integrated sustainability management system to align disparate planning, analysis and operational activities toward the common objective of long-term viability and sustainability of essential Army installations. The sustainability management system provides an organizational framework to systematically incorporate strategic (sustainability) planning objectives into day-to-day activities and standard operating procedures.

Sustainability is a critical factor in strategic planning and daily operations to maintain the long-term viability of Army installations and mission capabilities. Sustainability provides an organizing (or driving) principle to guide Army stationing analysis and installation master planning and further align individual installation planning objectives with corporate Army and national policy objectives. Furthermore, sustainability serves as a compass for integrating management systems to ensure congruency between planning activities, resource allocation decisions and day-to-day operations. At the stationing level, sustainability is obviously broader in scope, dealing primarily with major (i.e., showstopper or red flag) issues that will affect the long-term viability of a given stationing scenario. But the issues addressed in the stationing strategy must be framed and articulated through integrated installation-level planning and analyses (e.g., master planning). 

This linkage between strategic level decisions on stationing and installation level master planning is essential to successful incorporation of sustainability principles. Installation planners and program managers, working with community and regional stakeholders, ultimately must manage the consequences and sort out the implications of national-level decisions. For instance, stationing decisions, whether for BRAC or Transformation, can lead to conditions at the installation level that are unsustainable, but which can be avoided with sufficient analysis of local conditions. 

Sustainability issues cannot be resolved at the strategic level of planning and analysis, but headquarters level planners must be aware of limitations and constraints at the installation level as a matter of informed decision-making. In turn, installations must consider how local decisions align with national (or corporate) scale priorities, and they must ensure long-term viability within the constraints of these priorities. Thus, installations must identify significant issues impacting on sustainability (currently or in the future), develop alternative courses of actions to overcome these limitations, and articulate sustainability action plans to headquarters with accompanying resource requests. Headquarters then can validate these installation sustainability plans and respond with support through funding policies, budget submissions and implementation guidelines. 

Sustainable installation master plans must support the mission and provide a basis for evaluating and prioritizing installation initiatives and investments. Then installations must systematically implement the prioritized actions (i.e., programs, projects, tasks) outlined in the master plan and evaluate progress toward meeting planning and management objectives. Installation priorities feed into a management system, which provides the structure and discipline to ensure plan execution. An integrated sustainability management system would provide an organizational structure and implementation process to frame assessments of those installation and mission-related activities that affect resource availability and utilization (i.e., the analysis of significant sustainability “aspects” and impacts), thereby leading to the prioritization of resources for strategic investment to achieve long-term sustainability objectives.
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