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1. Performing Organization(s): 
Lead: U.S. Army Construction Engineering Research Laboratory (CERL), Champaign, IL, a component of the Engineer Research and Development Center (ERDC), U. S. Army Corps of Engineers. Key Performing Partners: Army Policy Institute, Atlanta, GA, University of Illinois, Urbana, IL, United States Geological Survey, San Francisco, CA, Desert Research Institute (DRI), Reno, NV, Oak Ridge National Laboratory, Oak Ridge, TN, and Texas Regional Institute for Environmental Studies (TRIES) at Sam Houston State University, Huntsville, TX. 

2. Sponsors: Army Research and Development Programs for Environmental Quality, Energy and Fixed Facilities. The Department of Defense Strategic Environmental Research and Development Program (SERDP). Army Environmental Policy Institute. Other sponsors include DOD Services, MACOMS and installations. 

3. Planning Team: Technical Director (TD): Bill Goran. Associate TD: Bob Lacey. Project Leader: Jerry Benson. Planning Team Members (lead PIs): Brian Deal, Paul Loechl, and Lucy Whalley. Other members of this planning team, beyond CERL, include Mary Cabel and David Mouat from DRI, Virginia Dale from Oak Ridge National Lab, Jim Westervelt and Bruce Hannon from the University of Illinois, and William Acevedo from the USGS. 

4. Advisory Group: The Room to Maneuver Working Group serves as an advisory body for the SERM capability effort. This group consists of trainers and planner and environmental managers at the DOD level and across all of the services.

5. Business Area: This effort crosses the Military Lands, Installation Operations and Facility Acquisition business areas, but administratively is assigned to the Military Lands Business Area (greatest degree of technical overlap with this area). Bill Severinghaus is the Technical Director for the Military Lands Business Area, but Bill Severinghaus has requested that Bill Goran (Special Project Director for the Land Management System) perform as TD for this SERM effort.

6. Strategic Technical Objective (STO): The Army has priority technical development investments that are identified as STOs. These investments have been designated by senior Army leaders as the most critical technology objectives for a specific timeframe. Many of the elements in the SERM capability package are included as components of the FY02 to FY06 Ft. Future STO, which is focused at understanding, integrating and simulating the changes that will occur to Army installations as a result from the Army transforming its troops, equipment, training and facilities to better respond to tomorrow’s challenges. The SERM element of Ft. Future will provide tools, data and analysis of the interactions between installations and their surrounding regions as Army installations transform and as surrounding communities change and grow.

7. Purpose of the Capability Effort: This effort is focused on providing technologies (data, analysis results, a modeling/simulation environment, planning tools and guidelines) to help military planners at multiple levels (service, MACOM, installation) address across-the-fence line considerations. The intent of this capability effort is to provide information and tools to prepare Army/DOD for planning and managing installations to sustain their missions, despite dynamics and resource constraints and competition from transformations across the fence line, and to help service decision makers evaluate options for transforming existing installations and establishing new military use sites.

8. Primary Products: This effort is structured to 

1. understand and describe the dynamic community/installation interactions that impact military missions 

2. analyze these interactions to identify the component factors 

3. develop sustainability metrics and indices that help community and installation planners understand the impacts of specific and cumulative events 

4. develop planning guidelines and templates 

5. develop a modeling environment to provide an ongoing capacity for service, installation and community planners to simulate historic events, future trends and management options, and 

6. develop prototype applications of these tools at the national, regional and community (local) levels.

The product plans for SERM include the following: 

1. Historic Trends Analysis, Protocols (FY01) 

2. Sustainable Planning Guidelines (FY01-03) 

3. Dynamic Factor Analysis, SROC Plus (FY02-04) 

4. Sustainability Indices Lands, Ranges, Airspace, etc. (FY02-05) 

5. National Risk Assessment (FY03) 

6. Simulation Environment for Sustainability Analysis (FY02-05)

9. Precedent Efforts: SERM is built upon years of previous efforts: 

· Modeling Environment: The modeling environment LEAM was developed jointly by the University of Illinois and CERL staff through a National Science Foundation Grant to the University of Illinois entitled ?? during the years 1998 through 2000. The University of Illinois continues to enhance and apply the LEAM modeling environment. 

· Historic Trends Analysis: Using Army Research and Development Funds as a prototype effort, CERL and the University of Illinois developed a series of historic trend maps of land use changes in the vicinity of selected military installations. Besides these historic trend maps, a protocol has been developed to guide others in the creation of similar maps. 

· Alternative Futures Analysis: The Desert Research Institute, Harvard University and the Construction Engineering Research Lab have conducted several studies of potential alternative futures for military installations and their surrounding communities. These studies were sponsored by SERDP (Camp Pendleton, CA and Mojave Installations, CA) and the Legacy Resource Management Program (Ft. Huachuca, AZ). 

· Ecoregional Planning Studies: Several studies have been (and are being) conducted that promote regional ecological planning that involves military installations and their surrounding regions. Regions of study include the Florida Panhandle Gulf Coast, the Southwest (or Sonora Desert), the Fall Line Sand Hills (Georgia through Carolinas), and the Colorado Front Range. Sponsors include the Legacy Resource Management Program, The Nature Conservancy, SERDP, and neighboring state and federal agencies. 

· The Land Management System (LMS): Since 1997, the Corps of Engineers has undertaken a strategic effort to link data, expertise and tools designed to help manage DOD lands and waterways. LMS is focused on providing enhanced capabilities for complex analysis of human/natural system interactions and greater interoperability between data sources and existing and emerging analysis tools. SERM data and analysis tools will be provided as part of the LMS product line, and will take advantage of the Computational and Communication Framework (Corpsnet) being developed by ERDC. 

10. Key Army/DOD Requirements: This effort will contribute to several high priority concerns and initiatives of the Army and Department of Defense. 

· Senior Readiness Oversight Council (SROC) Encroachment Issues: The DOD SROC has identified key concerns relating to “encroachment”. These include: Threatened and Endangered Species, Urban Growth, Frequency, Air space, Underwater, UXO, Air Quality, Noise and Community Interaction. All of these issues are included in the SERM Factor Analysis, and will be incorporated into the sustainability indices and SERM simulations, at national, regional and local scales. 

· Efficient Facilities Initiative (BRAC): Although not yet passed, bills have been introduced to re-establish the base realignment and closure process. The data and technologies emerging from this effort will directly assist services, MACOMS and installations in selecting, evaluating and simulating candidate sites for realignment and closure actions. 

· Army Transformation: The Army is transforming its capabilities to develop more mobile, flexible and capably forces that can quickly respond to a spectrum of threats across the globe. This transformation will impact military installations and those installations hosting transformed forces will undergo significant changes. These changes will in turn impact installation/community interactions. SERM capabilities will assist the Army in understanding and planning for installation transformations. These SERM DOD Requirements for Adaptive Ecosystem Management: DOD and all of the Services have issued guidance for installations to manage their lands according to ecosystem management principles and practices. But practicing informed ecosystem management of installation lands requires an understanding of the regional ecosystem context and trends. All DOD Services have also expressed formal requirements for improved technical guidance and tools to understand and apply ecosystem management practices. 

· Army Environmental Quality R&D Requirements: Conservation - Mission Impacts on Threatened and Endangered Species (and vice-versa), Land Capacity for Use, Erosion (and Sediment) Control Practices. Compliance - Noise Abatement, Dust Control, Water and Air Quality. Pollution Prevention - Solid Waste Management. 

11. Receiving (or Technical Service) Programs: These are ongoing or emerging processes and programs that will directly influence the requirements for and the products outcomes from this SERM technology investment.

· Joint Land Use Studies (JLUS): The Department of Defense Office of Economic Adjustment has, since the 1980s, sponsored installation and community joint land use-planning studies. This program will directly benefit from the data and planning tools generated from the SERM capability effort, as the services can use SERM national and regional analysis to help prioritize locations for JLUS studies, and planning guidelines, trend data, and simulation tools can be used to help conduct these JLUS studies. 

· Incompatible Use Zones Analysis: The services conduct studies specific to noise generation from installation operations. These studies provide an excellent understanding of the impacts of installation operations on current land users and facilities on and off post. However, these studies can be enhanced with additional factors (besides noise generation) and spatial and temporal trend dynamics being considered as a result of the data and analysis tools generated through the SERM capability effort. 

· Army Sustainable Planning Guidelines: Efforts are underway across the Army, supported by the Army Environmental Policy Institute, the ACSIM, the Corps of Engineers and others, to develop sustainable planning guidelines and procedures for military installations to proactively consider sustainable issues in developing their plans (stretching their time horizons and their interactions across the fence line in planning processes). SERM researchers are contributing to these guidelines, and will be developing databases, evaluation tools and environments to help facilitate sustainable planning.

12. Approach: The overall approach for SERM is to

1. identify and characterize the overall risk of the exogenous factors to the military missions, and bring this risk to the attention of DOD installations and their communities through presentations at forums, the formation of a working group, performing a national risk analysis, and historic mapping of land use changes for selected sites 

2. adapt the LEAM environment for military installation/community usage (mLEAM) and connect this environment to tools within LMS (such as BNOISE, CAS2D, SARNUM, ARAMS, and GMS) and the Corps of Engineers Common IT Framework 

3. use a consistent, structured approach to characterize and understand the key installation/community factors (including all the SROC factors), data sources, and factor interactions 

4. develop national and regional databases of these factors, and local databases for selected locations 

5. analyze the factors (with local participants (installation and community) and develop ?indices? for portraying planning thresholds for community/installation interactions 

6. provide databases, modeling tools, planning guidelines, and indices to services, MACOMS, installations, communities and other relevant stakeholders.

These tasks are all related and their sequence may change based upon customer requirements and the priorities of funding providers. However, the overall concept for this approach is depicted in Figure 1
A national risk assessment was performed on a DoD database of over 450 installations during 1999-00. This risk analysis considered changes between 1990 and previous Census data for U.S. counties, and evaluated which military installations were in fast growing counties. In some cases, the overall economic value of the installation to the region was also evaluated. Then, for selected sites, land use changes surrounding the installations were characterized with time-lapse maps. During this same period, a DOD working group was established (called the Room to Maneuver Working Group) and this group met to discuss the issue, technology requirements, and methods to promote improved installation/community planning. Risk Assessment analysis helps to focus both locations and issues of concern, which can then be modeling with the mLEAM environment. The mLEAM modeling approach is iterative, with feedback loops related to the interactions between factors when they are integrated into an analysis session. Figure 2 illustrates these interactions:

The factors being considered in mLEAM include the SROC concerns:

Habitat Loss (especially for Protected Species) 

· Electromagnetic Frequency 

· Blast and Aircraft Noise 

· Underwater Noise 

· Air Space 

· Unexploded Ordnance 

· Air Quality 

· Community Interactions 

· Urbanization


Other factors, already considered in the LEAM analysis, include: 

· Biodiversity 

· Water Quality 

· Economic Interactions 

· Energy Sources and Demands 

· Transportation Resources

In addition, there are some installation specific considerations, such as: 

· Range Type, Locations and Uses 

· Force Realignments and Transformations

These factors, when considered for specific installation community relationship (or for an entire service, MACOM or region of installations) yield a set of risks that need to be identified and mitigated through installation and community plans, as illustrated in Figure 3
Figure 3. Risk Assessment Approach compares installations across spatial scales and domains. Combinations of factors can be put together as triggers or indices for measuring overall status for sustainability. Crafting, refining, testing and documenting these sustainable indices become another important outcome of the SERM investment.

Factor Analysis Template: The following template is being used for each of the factors (as listed above) considered in the SERM Factor Analysis Process.

· A. Introduction 

· a. What is the issue? 

· i. What is the current literature? 

· ii. What is current work?

· b. What are the specific problems related to this issue? Why is it important? 

· i. To Non-DoD sphere of influence 

· ii. DoD as a resource and a consumer

· c. What are the constraints? 

· i. To external development 

· ii. To DoD operations

· 1. Deployment 

· 2. Sustainment 

· d. What is the valuation? 

· i. Market 

· ii. Mission

· B. How will the answer/solution extend the state of knowledge and capabilities? 

· a. To DoD 

· b. To Academia

· C. What are the implications of finding the answers? 

· a. Policy? 

· i. Internal 

· ii. External

· b. Impacts on resources? 

· i. National 

· ii. Regional 

· iii. Local

· D. How will we study the problem? Research Methods? 

· a. Data Sources 

· i. Existing models 

· ii. Existing data sets

b. Relationship to other factors 

· c. Modeling

· E. References 

· a. Publications 

· b. Web sites

13. Web Information: There is a Room to Maneuver working group website under the Defense Environmental Network Information Exchange (DENIX) at http://www.denix.osd.mil/RTM. However, access to this website requires a DENIX password. Information is also available on public (non-password protected) websites on the Land Management System (LMS) website at http://www.denix.osd.mil/LMS, and the CERL TIPS website at http://www.cecer.army.mil . LEAM information is available at http://www.rehearsal.uiuc.edu/leam/.

