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SUBJECT:  Natural Infrastructure and Sustainability Analysis for Global Basing Strategies
1.  Purpose.  To provide an overview of the sustainability analysis method developed to evaluate global basing strategies such as new forward operating sites.

2.  Background. The Army Strategy for the Environment (ASE) recognizes the need to sustain land, air and water resources (i.e. natural infrastructure) to meet current and future mission requirements.  In response to this strategic objective, the US Army is developing and demonstrating methods to quantify natural infrastructure requirements to ensure it is able to maintain the level and duration of operational activity necessary to achieve mission objectives.  Concurrent with the Army’s efforts, the Office of the Secretary of Defense (OSD) is working to establish a common framework for measuring natural infrastructure requirements and capabilities across the Department of Defense (DoD) as part of its Installation Strategic Plan.  These efforts are intended to provide a baseline evaluation of opportunities and deficiencies in what is needed when matched against natural infrastructure assets that are available to support mission capabilities.
The US Army has demonstrated an assessment capability for CONUS installations and OCONUS major operating bases (MOBs).  This evolving capability is incorporated into recommended changes to the Installation Status Report (ISR), transforming the section on Environment to the ISR for Natural Infrastructure (NI), further supporting the ASE intent to shift from an emphasis on compliance to sustainability.  The OSD Natural Infrastructure Capability Work Group (NICWG) has developed a draft framework with candidate measures, and it has completed several pilot demonstrations of the method for quantifying natural infrastructure requirements and capabilities.  A demonstration of regional application for the assessment protocol found in the Army ISR-NI and the NICWG framework is planned for Guam in summer 2006.  The regional NI assessment pilot also will provide an opportunity to demonstrate assessment protocols in the context of multi-component (i.e. Joint) basing scenarios.
Natural infrastructure assessments at CONUS installations and OCONUS MOBs are an important step in understanding investments needed to sustain land, air and water resources to meet current and future mission requirements.  The DoD is exploring new global basing strategies for positioning and training forces in countries where there has not historically been a permanent US presence and where mission requirements have not been finalized.  Studies have not been completed to quantify the capacity of existing built and natural infrastructure to sustain anticipated levels of operational activities in the locations under consideration or locations recently selected.  The long-term implications of increased US military presence in these locations over extended planning horizons have not been systematically evaluated.

3.  Discussion.

     a.   Natural Infrastructure Assessment for Global Basing Strategies.
(1) The US Army Environmental Policy Institute (AEPI) tasked the National Defense Center for Environmental Excellence (NDCEE) to develop an analytical model to evaluate natural infrastructure and potential encroachment issues in support of operational activities at Forward Operating Sites (FOSs) as part of DoD Global Basing Strategies.  Task objectives and activities completed include the following:

a. Identify a minimum of one FOS in two Central and Eastern European (CEE) countries—such as Romania and Bulgaria—for use in pilot testing the analytical model developed by the NDCEE.  The NDCEE identified Babadag Training Area (BTA) in Romania and Novo Selo Training Area (NSTA) in Bulgaria for demonstrating the analytical model.

b. Identify resources to be inventoried based on CONUS and OCONUS efforts to quantify natural infrastructure capability to ensure future interoperability, as appropriate, with methods and management systems being considered or developed for more permanent sites.  The NDCEE identified natural infrastructure components—land, air, water, waste and energy—based on the proposed standards for the Army ISR-NI and the OSD NIC Framework.  The identified resources also are consistent with evaluations conducted in support of previous CONUS stationing actions and base realignments.
c. Define and assess what data are available for quantifying natural infrastructure capabilities and mission-support requirements, relying primarily on open sources of information.  Data were obtained primarily from open sources, such as publicly-accessible databases and non-governmental organizations, but data also come from non-classified government sources and interviews with Army staff familiar with the sites.

d. Develop an analytical model to evaluate the long-term sustainability of natural infrastructure required to support anticipated operational activities at FOSs in the CEE countries identified for pilot testing.  The NDCEE developed the Site Infrastructure Readiness and Sustainability (SIRS) model to evaluate semi-permanent and temporary installations supporting DoD Global Basing Strategies, such as BTA (Romania) and NSTA (Bulgaria).  

e. Employ the model to demonstrate the concept of readiness ratings for available natural infrastructure when matched against mission-support requirements.  The ability of the natural and built infrastructure to meet near-term demands of operational and support activities, as well as demands of the local (host) community, within the FOS and the surrounding region is represented as an “infrastructure readiness” factor.  The ability to sustain the required level of natural and built infrastructure capacity over time, given current resource consumption and renewal rates, is represented as an “infrastructure sustainability” factor.  The SIRS model also is able to incorporate supply and demand forecasts to identify specific times in which the available supply may not be sufficient for meeting the combined FOS and community demand.  It allows the user to evaluate the effects of the forecasts on the long-term sustainability of the infrastructure.

b.
Site Infrastructure Readiness and Sustainability (SIRS) Model
(1) The SIRS model or framework outlines the capability to evaluate natural and built infrastructure capacity at any candidate FOS or other OCONUS site.  Specifically, the SIRS model is designed to enable the user to:
a. Consider the carrying capacity (i.e. supply) of both the natural and built infrastructure serving site;

b. Consider the demand on the available infrastructure from both the FOS and the host community;

c. Evaluate the “readiness” (i.e. the capability) of the infrastructure—in terms of supply—to meet the FOS and host community demand;

d. Evaluate the “sustainability” of the infrastructure based on the expected rate of change in the availability of each component—such as land, water, energy or waste capacity.
e. Estimate costs and benefits associated with alternative infrastructure investment strategies and management practices designed to meet current and future resource demands.

c. Preliminary Findings from the SIRS Model Pilot Demonstration
(1) Many of the details on NSTA and other potential training areas in Bulgaria were still classified or otherwise unavailable to the general public during the data collection phase of this task; therefore, the NDCEE focused on BTA in Romania for illustration (i.e. pilot testing) purposes.

(2) Anticipated training activities at BTA are limited to battalion level and below, primarily for Stryker and Light Infantry units with some Aviation unit activities.  Training will most likely include land maneuvers, military operations in urban terrain (MOUT), close air support, and live-fire exercises.  Heavy armored units are not anticipated to train at BTA.

(3) Natural and built infrastructure requirements (i.e. demand) were estimated for BTA using data from previous training exercises, such as ROMEX 2005, and analogous data from CONUS sites.

(4) BTA has no existing built infrastructure capacity, and studies are underway to characterize natural infrastructure elements, such as groundwater capacity and land use constraints (e.g. wetlands, critical habitat, cultural sites, etc.).

(5) It is difficult to develop defensible calculations or reasonable estimates of available capacity for natural infrastructure and to assign resource readiness ratings for the pilot locations (i.e. BTA and NSTA) without more definitive evaluations of on-site conditions and regional resources, and without detailed specifications for the anticipated level and duration of operational activities.
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Figure 1. Site Infrastructure Readiness and Sustainability (SIRS) Model.  This figure shows the factors that contribute to calculations of resource readiness and sustainability factors, along with long-term forecasts for changes in supply and demand variables.  Natural and built infrastructure requirements are also impacted by the type, level and duration of mission activity.
[image: image1.wmf]Resource required

per person at FOS/CSL

Number of people

housed at FOS/CSL 

Number of people

living in community 

Resource required

per resident in community

Resource capacity of natural 

infrastructure at FOS/CSL

Resource capacity of built 

infrastructure at FOS/CSL

Resource capacity of natural 

infrastructure in community

Resource capacity of built 

infrastructure in community

Natural infrastructure renewal 

rate at FOS/CSL

Natural infrastructure renewal 

rate in community

Variation of all parameters

with time

Resource 

Readiness 

Factor

Resource 

Sustainability 

Factor

25

-

year Forecast


Figure 2. Notional Relationship of Land Condition to Training Load.  This figure shows how land condition degrades as the training load, measured in “maneuver impact miles” (MIMs) per acre of land, increases.  There are corresponding land rehabilitation and maintenance (LRAM) costs associated with degraded land condition, so more training load means more LRAM costs.
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