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Abstract

The fiscal year (FY)1999 and FY2000 National Defense Authorization Acts
(NDAA) amended Title 10 USC, Section 17, and directed the secretary of defense to
report annually on the capability of installations and facilities to provide support to forces
in the conduct of their missions. This has come to be known as the Installations’
Readiness Report (IRR). The Air Force’s IRR links facility sustainment, restoration, and
modernization (SRM) requirements, with the impact on the installation’s ability to
support the mission associated with the particular facility class. The Air Force’s
centralized military construction (MILCON) program model used to program major
facility requirements does not directly target facility investment in the “deficient” facility
classes defined in the Installations’ Readiness Report.

This research combined the system dynamics and value-focused thinking
methodologies together to develop a proposed MILCON model that might better target
funding of deficient facility class requirements. The results from a system dynamics
analysis of the existing MILCON model were used to better understand the MILCON
program and leverage management policies in a proposed MILCON model. The
proposed MILCON model was then developed using a gold standard value-focused
thinking approach. The Air Force’s goals and objectives for the MILCON program were
derived from a literature review of key doctrine, policies, and guidance. The proposed
model was also evaluated to identify relevant favorable or unfavorable behavior trends in

eliminating deficient facility class requirements. The proposed model provides a



significant short and long-term improvement over the existing model in targeting and
eliminating deficient facility class requirements. The model demonstrates a 20 percent
improvement in targeting these facility requirements in FY2004 and a long-term trend

towards completely eliminating these requirements.
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A PROPOSED MILITARY CONSTRUCTION FACILITY INVESTMENT MODEL

Chapter 1. Introduction

1.0 Background

1.01 Private Industry Capital Investments. In private industry, a corporation’s
success depends on sound capital investment decisions that result in effective resource
allocation (Farragher and Kleiman, 1999:2). In the business world, success is defined in
terms of the corporation’s fiscal bottom line or profitability. Consequently, most private
industry capital investment decisions are based on financial criteria such as internal rate
of return (IRR), payback periods, net present value (NPV), or return on investment
(ROI). Furthermore, industry experts prefer more complex discounted methods such as
net present value over the simple payback measures used in smaller firms. Therefore, the
accountant typically plays a major role in making private industry’s capital investment
decisions.

1.02 Public Sector Capital Investments. Public sector agencies, including the
Department of Defense (DoD), generally do not measure their success according to
financial profits and income statements. Nevertheless, capital investment decisions are
equally critical to an agency’s success. In contrast to private industry though, public
sector success is usually measured in terms of tangible and intangible benefits to the

agency’s mission. Since functional experts are better equipped to evaluate the benefits to



their mission, they tend to play a much more important role in public sector capital
investment decisions. The functional experts in the DoD choose to measure capital
investment funding success in terms of the Installations’ Readiness Report and the
Facilities Recapitalization Metric. These two metrics indirectly measure the readiness
impact of capital investments.

1.03 Air Force Capital Investment and Readiness Issues. Over the past
decade, critical Air Force facility capital investment funding was routinely diverted to
pay for shortfalls in other priority programs. As a result, facility infrastructure was
severely underfunded (QDR, 2001). In fact, the fiscal year 2001 (FY2001) Installations’
Readiness Report (IRR) stated that 63 percent of Air Force facility classes reflect
significant (C-3) or major (C-4) deficiencies that either prevent or preclude satisfactory
mission accomplishment. Facility classes are collections of similar facilities from more
than 1,500 facility types used in the real property records (IRR Instructions, 2001). The
IRR ratings, synonymous with the “readiness” of the facilities, also include C-1 (only
minor deficiencies with negligible impact on capability to perform required missions) and
C-2 (some deficiencies with limited impact on capability to perform required mission).
In the same report, the Air Force estimated it will cost $18 billion, including $10 billion
in the military construction (MILCON) program, to eliminate these deficiencies (IRR
database, 2002).

The problem of underfunded infrastructure and high percentages of facility class
deficiencies is not unique to the Air Force. The DoD reports 69 percent of all defense-
related facility classes are rated either C-3 or C-4, and they have established a short-term

goal of eliminating these deficiencies by 2010 (Framework for Readiness, 2001).



Furthermore, in an effort to prevent this problem from happening again, the DoD
established a long-term goal of a 67-year recapitalization rate. According to the Facility
Recapitalization Metric (2002), recapitalization rate is defined as “the number of years
required to regenerate a physical plant — either through replacement or major
renovation(s) — at a given level of investment.” In other words, the DoD’s long-term goal
is intended to 1) eliminate immediate facility class deficiencies identified in the
Installations’ Readiness Report and 2) prevent further deterioration of the infrastructure
by replacing facilities at a recapitalization rate of 67 years. To help achieve this goal, the
DoD recognized the need for dedicated (i.e., “fenced”) funds and created a new category
of funding called restoration and modernization. In response to the DoD’s goal, the Air
Force increased its Future Years Defense Program (FYDP) funding levels for the
MILCON program. Figure 1 shows the budgeted amounts for the FY2004 FYDP. The
funding levels above the 67-year recapitalization target rate are required through 2010 to

buy down the C-3/C-4 requirements by 2010 per the defense planning guidance.
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Figure 1 — FY2004 Future Year Defense Program Funding Projection
(AF/ILEC, 2002)

1.04 Military Construction Program Issues. Increasing the MILCON
program’s funding is an important first step toward resolving installation readiness and
recapitalization shortfalls. The underlying assumption in the FYDP funding levels is that
100 percent of the projects selected for accomplishment will contribute to the DoD goals
of eliminating facility class deficiencies and preventing further deterioration of the
infrastructure. However, this assumption is not always true. For example, the total
amount of funds projected for the next 6 years (FY2004-2009) totals about $12 billion.
Although this is $2 billion more than the $10 billion requirement identified in the
Installations’ Readiness Report, only $6.7 billion will go towards the elimination of C-3
and C-4 deficiencies. Based on these FYDP projections, the Air Force will be $3.3
billion short of eliminating C-3 and C-4 deficiencies with only 1 year left to achieve the

2010 goal.



Unfortunately, the solution to this shortfall is not as simple as adding $3.3 billion
to the FYDP. The projects in FY2004 and FY2005 are prioritized based on the Air
Force’s MILCON prioritization model. However, the projects in FY2006 through
FY?2009 are based on a fair share allocation method for the Air Force’s major commands.
Therefore, the projects in these years are simply placeholders and are likely to change
over the ensuing years. Consequently, the focus should be on the MILCON prioritization
model and its ability to prioritize projects based on the DoD goals.

To further illustrate the link between facility class deficiencies and the MILCON
prioritization model, consider that the FY2003 program submitted to Congress last year
totaled $761 million, of which $540 million was targeted to alleviate C-3 and C-4 facility
class deficiencies for an efficiency rate of 71 percent (FY2003 MILCON Program, 2001).
The FY2004 and FY2005 programs have targeted efficiencies of 68 and 46 percent,
respectively (FY2004 MILCON FYDP, 2002). Furthermore, about 75 percent of the
FY2004 and FY2005 programs are for new facility (i.e., “footprint”) projects. In other
words, these programs represent a growth in the Air Force’s plant value and not
sustainment and modernization as emphasized by the DoD recapitalization rate goal. On
the contrary, additional facilities increase the level of investment needed to attain the 67-
year recapitalization rate. These statistics indicate that there may be possible problems
with the MILCON prioritization model’s ability to meet the facility investment goals of
the DoD and Air Force.

1.05 Military Construction Scoring Model. Until FY 1998, the MILCON
program was decentralized among the major commands (MAJCOMs), who were

allocated a fair-share portion of the MILCON program that they could use to fund



projects they considered the most important in their command. Since each MAJCOM
followed its own funding philosophy, some commands emphasized quality of life while
others focused only on operational requirements. As MILCON resources diminished
during the early 1990s, the Air Force leadership identified the need for a common
funding philosophy because of two problems with the decentralized system: 1)
difficulties in addressing cross-functional issues and 2) the lack of an identifiable point of
contact for specific products and services (Air Force Fact Sheet, 1995). To address these
problems, the Air Force centralized the MILCON program and directed the Air Force
Civil Engineer to develop a MILCON prioritization model.

The MILCON model considers four major emphasis areas: the MAJCOM
commander’s priority, the investment strategy scoring matrix (or mission matrix),
corporate panel input, and MILCON integrated process team factors. The maximum
points a project can receive is 100, with overseas projects receiving an additional 2 points
for a maximum of 102 points. The majority of points are assigned to the MAJCOM
commander’s priority (maximum of 60 points) and the mission matrix (maximum of 35
points). Each command’s top priority project receives 60 points for the MAJCOM
commander’s priority area. Subsequent projects receive fewer points as a function of the
priority and the command’s plant replacement value (PRV) or size of command.
Additionally, the mission matrix points range from 35 to 29.5 and are awarded primarily
on mission impact (critical, degraded, or enhancements) and then by category (force
structure, readiness, people, and infrastructure). Within the limitations of the existing
MILCON model, a project’s funding success depends primarily on its priority, command

size, mission impact, and mission category. Although the MILCON model is the



designated tool for selecting Air Force MILCON projects, projects are increasingly being
funded as corporate adjustments. Corporate adjustments are special interest projects
inserted into the program and not subject to scoring by the MILCON model.

1.06 Corporate Structure Project Insertions. A limited number of insertions
are to be expected since decision models are inherently imperfect and serve primarily to
assist the decision maker. For example, a project may score high in the model but not be
viewed as important by the decision maker. Conversely, a project that scores low may be
of particular interest to the decision maker and may be inserted as a corporate adjustment.
For the first program scored by the MILCON model (FY1998), corporate adjustments
comprised 5 percent of the program. This number has steadily increased over the years,
with 95 percent of the projects in the FY2004 and FY2005 programs being corporate
adjustments. This is an indication that the model is no longer satisfying the Air Force’s
strategic objectives as stated in the FY1998-FY2005 Integrated Priority Lists. The
practice of funding projects outside the MILCON model raises questions about the
corporate leadership’s confidence in the model’s ability to meet organizational
objectives, including its ability to achieve the DoD’s goals for installation readiness and
recapitalization. Therefore, the model should be explicitly evaluated for its ability in

targeting C-3 and C-4 facility class deficiencies.

1.1 Problem Statement and Context
Continued Congressional support for restoration and modernization funds is
contingent on the Air Force’s ability to show improvements in facility class deficiencies.

In other words, DoD and Congressional support for additional restoration and



modernization funding is likely to decline if the Air Force cannot show adequate progress
in fixing the infrastructure problems. However, the current MILCON prioritization
model does not have any scoring variables directly related to C-3 and C-4 requirements.
Therefore, it is imperative that the ratings submitted in the Installations’ Readiness
Report and the model have a more direct linkage that ensures progress in eliminating C-3
and C-4 facility class deficiencies. Alternatively, the current trend of corporate
adjustments indicates increasingly more corporate structure involvement in developing

the MILCON program project by project.

1.2 Research Objectives

To overcome the problems identified above, this research attempts to propose a
new model. To be effective, this new model must address some fundamental limitations
placed on the MILCON program by the corporate structure. First, it must be flexible and
adapt well to constrained and unconstrained funding environments. Second, it must
allow for the insertion of corporate adjustments. Third, it must be technologically
feasible to develop and use. Finally, it must address the need for long-term master plan
programs such as airfield obstructions, dormitories, fitness centers, child development
centers, etc. With this in mind, the following three objectives are the cornerstones for
developing a proposed MILCON prioritization model that can more effectively achieve
the DoD and Air Force leaderships’ goals.

1) Understand how the current MILCON model system performs with regard to

the DoD goal of eliminating C-3 and C-4 facility requirements. The system

behavior will be studied over a 25-year period.



2) Uncover and organize the Air Force’s facility investment objectives as
currently published in doctrine, policy, and understood by the major command
programmers. The resulting hierarchy of values will provide the structure for
a proposed MILCON model that supports DoD and Air Force program goals.

3) Discover enabling MILCON program policies that will ensure a successful

facility investment strategy.

1.3 Methodology

This research effort combines two different research methodologies, system
dynamics and decision analysis, into a complementary approach. System dynamics (SD)
involves the study of complex systems and is based on nonlinear dynamics and feedback
(Sterman, 2000). It is used to help gain insight into the behavior of a system resulting
from causal impacts within the system over a specific time horizon (Meadows, 1980).
Conversely, decision analysis (DA), and more specifically value focused thinking (VFT),
enables a decision maker to make sense of multiple competing objectives and make the
required tradeoffs within a value framework (Kirkwood, 1997). System dynamics,
unlike VFT, is not suited for prioritizing projects. On the other hand, VFT, unlike SD,
does not account for system behavior and causal effects over time. Thus, these two
methodologies differ fundamentally and are not commonly used together. However, each
methodology plays an important part in understanding and creating the most successful
model for both the near and long term.

This research was conducted in four phases to ensure strict delineations between

the two methodologies, with an emphasis on the proper and accepted application of each



method. The first phase involved a system dynamics analysis of the current MILCON
model to identify entities in the system that contribute to, and are anticipated in the future
to contribute to, positive or negative model behavior. The insights gained from analyzing
the current model assisted in the development of a proposed model. During the second
phase, existing DoD and Air Force doctrine, policy directives, and guidance were
reviewed using content analysis to develop an initial value hierarchy. This approach is
commonly referred to as the “gold standard.” Additionally, this initial hierarchy was
reviewed by, and inputs were solicited from, several subject matter experts at the Air
Staff, MAJCOM, and installation levels. Their review served as a check for adequacy,
feasibility, and completeness. Although a formal validation of the hierarchy was not
conducted, the subject matter expert review helped put the values taken from doctrine
into proper context. The value hierarchy was further adjusted to incorporate insights
gained from the system dynamics analysis of the system. This produced a tentative
multi-objective model that accounts for the values primarily identified in the Air Force
Facility Investment Plan. The third phase involved testing the proposed model using
system dynamics and evaluating the impacts of constraints and policies necessary for the
overall success of the system. Finally, phase four involved comparing the current and
proposed MILCON models’ impacts on eliminating C-3 and C-4 facility class

deficiencies.
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Chapter 2. Literature Review

2.0 Overview

This chapter provides the reader information on the origin of Air Force facility
investment goals, the Air Force budgeting process, the military construction program,
some private industry capital budgeting techniques, multi-criteria decision-making, and
system dynamics. Although volumes could be written on any one of these areas, this
chapter only covers basic background information. The intent of this chapter is to 1)
provide the essential elements of each of these areas to show their relevance and 2)

ground the research effort within the research community as a whole.

2.1 Quadrennial Defense Review

The National Defense Authorization Act of 1996 mandated a Quadrennial
Defense Review (QDR) every 4 years. The QDR is a “comprehensive examination of
defense strategy, the force structure of the active, guard, and reserve components, force
modernization plans, infrastructure, and other elements of the defense program and
policies in order to determine and express the defense strategy of the United States” (P.L.
104-201). The 2001 QDR highlighted the growing problem of a degraded defense
infrastructure and its impact on military readiness. The review concluded that chronic
underfunding and neglect caused the degradation (QDR, 2001). Consequently, the
Department of Defense (DoD) placed an emphasis on restoring the defense infrastructure.
As the platforms for military weapon systems, the infrastructure plays a vital role in the

defense of the nation (OSD Posture Statement, 2001).
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The DoD’s plan to improve the defense infrastructure includes resizing and
modernizing installations. The Efficient Facilities Initiative (EFI), recently approved by
Congress for fiscal year (FY) 2005, will study defense installations and recommend
realignment and closure to reduce excess infrastructure. Modernization, on the other
hand, will be achieved through a combination of increased and more efficient use of
resources (DoD Annual Report, 2002).

The Office of the Secretary of Defense’s long-term plan to achieve its
infrastructure goals is the Facilities Strategic Plan and its four major goals: 1) Right Size
and Right Place, 2) Right Quality, 3) Right Resources, and 4) Right Tools/Metrics (DoD
Annual Report, 2002). The Right Size and Right Place goal will primarily be achieved
through the EFI and the elimination of excess infrastructure, which accounts for 20-25
percent of the existing infrastructure. The Right Quality goal stresses the importance of
establishing and maintaining the highest facility standards, recognizing that high facility
standards improve both readiness and personnel retention. The Right Resources goal
addresses the need to increase infrastructure funding, explore opportunities to share
infrastructure across the services, and “create more effective money.” Finally, the Right
Tools/Metrics goal explains the need to establish good facility management and business
practices (OSD Posture Statement, 2001). Tools used by the DoD to measure
infrastructure readiness include the Installations’ Readiness Rating System (IRRS), the
Facility Recapitalization Metric (FRM), and the Facility Sustainment Metric (FSM). The
IRRS and FRM are relevant to Air Force military construction while the FSM deals with

facility operations and maintenance.
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2.2 Installations’ Readiness Rating System

In accordance with Section 117 of Title 10, United States Code, the purpose of the

Installations’ Readiness Rating System (IRRS) is to provide objective and timely

information to Congress, the Department of Defense, and the Air Force, on the capability

of our facilities and infrastructure to support forces in the conduct of their missions

(Facility Investment Plan, 2002). The IRRS is based on the same premise as private

industry’s use of the Facility Condition Index (FCI) to evaluate facility condition. The

programmed amount of validated requirements in a given facility class is divided by the

plant replacement value for that class. The resulting percentage is converted to one of

four categories called C-ratings. The Air Force uses the IRRS to report C-ratings for the

following nine facility classes (Installations’ Readiness Reporting Instructions, 2002).

1.

Operations and Training (e.g., airfields, training ranges, class rooms, aircraft
parking, refueling hydrants, flight simulators)

Mobility (e.g., facilities directly related to mobilization of forces, including
staging areas and transportation systems)

. Maintenance and Production (e.g., vehicle and avionics maintenance shops,

tactical equipment shops, aircraft maintenance hangars)

Research, Development, Testing, and Evaluation (e.g., test chambers,
laboratories, research buildings)

Supply (e.g., warehouses, hazardous material storage, ammunition storage)
Medical (e.g., hospitals, medical and dental clinics)

Administrative (e.g., office space, computer facilities)

Community and Housing

Utilities and Ground Improvements (e.g., power production and distribution,
water and wastewater systems, roads and bridges, fuel storage tanks)

13



There are two potential shortcomings with the IRRS. First, facility requirements
may be either over or under stated. This results in an inaccurate facility class C-rating.
Second, there is no direct correlation between a facility condition’s impact on the mission
and the total facility class monetary requirements. For example, the cost to replace a
mission critical facility such as an airfield control tower may not be a substantial percent
of the total PRV for the operations and training facility class. The resulting C-rating
would inaccurately reflect the true nature of the problem. The IRRS accounts for this
situation by allowing the commander to adjust the rating to reflect the true facility
readiness of the installation. In other words, the quantitative rating can be qualitatively
increased or decreased based on the commander’s assessment of actual impact on the
mission. The possibility of over or under stating a requirement remains an important
concern if these ratings are to be used for resource allocation.

Ratings of C-1 and C-2 represent facility conditions posing negligible and minor
impacts to the mission. Conversely, C-3 and C-4 ratings represent facility conditions
causing significant and critical impacts to the mission. Validated requirements within the
IRRS assessment may be funded through military construction (MILCON), operations
and maintenance, and other sourced programs. In the Air Force’s FY2001 report, 63
percent of the facility class ratings reported by the major commands (MAJCOM) were
either C-3 or C-4. MILCON requirements accounted for 56 percent of the $18 billion
required to improve these facility classes to C-2 (FY2001 IRR database, 2002). The $10
billion in MILCON requirements are spread across the facility classes as shown in Figure
2. (Note: The figure shows dormitories split out separately from community support

because of senior leadership special interest. Housing and medical facility classes are not
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included in this chart because they are not funded through the regular MILCON

program.)

MILCON Requirements to C-2
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Figure 2 — MILCON Requirements to Attain C-2
(IRR Database, 2001)
2.3 Facility Recapitalization Metric
In addition to the Installations’ Readiness Rating System, the Facility
Recapitalization Metric (FRM) is used by the DoD to assess the condition of defense
facilities. Recapitalization involves modernizing and restoring aged facilities through
replacement and restoration to ensure they remain capable of supporting current missions
(Facilities Recapitalization Metric, 2002). The recapitalization rate metric is calculated
by dividing the pertinent plant replacement value (PRV) by the level of investment. The
plant replacement value is the current year cost to replace most facilities. Strategic

missile launch sites, housing, one-time use structures, and buildings identified for
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disposal are examples of facilities not included in the PRV. The recapitalization rate is
calculated for each fiscal year and includes funding from both MILCON and operations
and maintenance (O&M) sources. Prior to the FY2002 MILCON program, the Air
Force’s MILCON recapitalization rate was in excess of 150 years. The average
recapitalization rate for private industry is 50 years (QDR, 2001; OSD Posture Statement,
2001). A weakness of the FRM metric is its assumption that facility age is a direct
indicator of facility condition. Although facility age is a generally accepted industry
measure for condition, facility condition is more accurately a function of several factors
such as age, climate, quality of materials, and function. For the purposes of this research,
however, facility age will be accepted as a proxy for facility condition. The IRRS and
FRM are the two primary methods for assessing the condition of the service’s facility
infrastructure. The Air Force developed the Air Force Facility Investment Plan as a

guide to restoration of degraded facilities and adopted IRRS and FRM as key metrics.

2.4 Facilities Investment Plan

The Facilities Investment Plan (FIP), approved in August 2002, captures facility
goals and objectives from several DoD and Air Force doctrine, plans, and policy guides.
The FIP contains seven facility investment goals covering restoration, modernization, and
sustainment for its MILCON, housing, and O&M facility programs. According to the
plan, MILCON is the primary program for recapitalization and deficit construction. The
plan emphasizes the DoD’s goals of improving C-3 and C-4 rated facility classes and
achieving a 67-year recapitalization rate. The plan does not outline any changes to

project selection variables in the MILCON prioritization model. The plan simply
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suggests that commanders focus on facility classes rated as either C-3 or C-4. The
primary strategy for achieving the goal is an increase in funding to achieve the goals by
2010 (Facility Investment Plan, 2002). Increased funding would mean a change of past
funding practices within the Planning, Programming, and Budgeting System (PPBS). To
illustrate this, during the Reagan years the military construction budget peaked at $1.9
billion, $1 billion less than the projected budget amount for FY2008 of $2.9 billion
(USAW/ILE Funding Profile, 2002; FY04 FYDP, 2002). Furthermore, Figure 3 shows
the military construction budgets from FY 1998 to FY 2003. Their average was less than

$700M per year (AF/ILE, Aug 2002).
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Figure 3 — MILCON Program History FY 1998 to FY2003
(AF/ILE Metrics, Aug 2002)
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2.5 Planning, Programming, and Budgeting System (PPBS)

The PPBS was introduced in 1967 by Secretary of Defense Robert McNamara to
shift the DoD’s view of budgeting from a 1-year to 5-year focus (training slides,
ppbsblock2.ppt). The Air Force budgeting system operates within the confines of the
PPBS, which consists of a 15-month cycle as shown in Figure 4. Air Force planners
develop current and future year budgets for the major force programs based on
requirements provided in guidance from the unified and specified component
commanders and formalized in the annual planning and programming guidance (APPG)
document. This Program Objective Memorandum (POM) provides the initial estimates
that each program element manager (PEM) uses to formulate a workable budget that
meets the needs of the component commanders. The Program Review and Budget
Estimate Submission (BES) further refine the Air Force budget as the financial experts

begin their final review.
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Figure 4 — Air Force Budget Cycle
(PPBS Primer, 1999)
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Until recently, the POM and the BES were separate processes. However, the
2001 QDR established the Program Budget Review (PBR) to combine the POM and BES
processes into one integrated process (QDR, 2001). Each program element manager
controls one or more program element codes (PECs), which are the accounting
mechanisms used to track funds expenditures (PPBS Primer, 1999). The MILCON
projects are assigned PECs based on the program the project supports. This lack of a
separate PEC for MILCON projects is a key reason why MILCON funding levels
fluctuate throughout the PPBS. Historically, the MILCON program has been an easy
target when funds were needed to support other critical budget programs, such as weapon
systems and military pay. This practice led to a systemic under funding of infrastructure
projects.

The PBR ends with the submission of the Air Force budget to the DoD. The DoD
balances the programs from all the services into a consolidated defense budget. During
this process, it is not uncommon for funding to be added or removed from programs to
meet overall budget needs. The final step in the process, called the Program Budget
Decision (PBD) cycle, is a line item review of all defense programs. Increases to the
MILCON program during the PBD cycle can occur; however, budget reductions are
equally likely. The program was increased by almost $700 million in FY2002 to target
restoration and modernization of Air Force infrastructure and thereby meet a DoD
objective to improve the DoD recapitalization rate (OSD Posture Statement, 2001;

FY2002 MILCON program, 2001).
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2.6 Air Force Doctrine, Policy, and Guidance

The Air Force strategic plan, the top-level policy guidance within the service, is
based on the DoD’s joint vision doctrine. The Air Force Civil Engineer’s strategic plan
provides further details about the top-level visions, doctrines, plans, and policies; it
communicates the core competencies that the civil engineer “brings to the fight.” These
core competencies include installation engineering, expeditionary engineering,
environmental leadership, housing excellence, and emergency services. Of particular
interest to this research is installation engineering, which includes capabilities related to
real property maintenance, operations, planning and construction, competitive sourcing,
and privatization and divestiture (CE Strategic Plan Volume 1, 2000). Installation
engineering is achieved through just about everything a civil engineering squadron does
at a base. Furthermore, the military construction program is a key ingredient in
demonstrating this core competency. Specifically, the construction program provides
quality installations for new missions, force structure realignments, infrastructure

investment, and physical plant replacement (CE Strategic Plan Volume 1, 2000: 27-28).

2.7 Military Construction Program

2.7.1 Background. To properly evaluate the current MILCON model, it is
important to understand the preceding system and gain insight into the overall MILCON
program. Prior to the centralized MILCON program (pre-FY 1996), the Air Force
distributed it funds to its major commands (MAJCOMs) in the form of total obligation
authority (TOA). TOA is the term used to refer to the budgeted amount of money an

organization has available for conducting its operations. Each MAJCOM was given a
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TOA based on its operational and support needs. This amount was then subdivided
among the various activities such as flying, equipment, personnel, spare parts,
infrastructure support, and MILCON among others. Each MAJCOM had the latitude to
divide its TOA as necessary to accomplish the mission. For example, a MAJCOM
commander had the prerogative of reallocating money for flying hours to or from the
MILCON funding stream.

This decentralized system allowed better control of fiscal constraints by
MAJCOM commanders. Commanders knew their needs and could make the necessary
tradeoffs to accomplish their missions. One year the MILCON program might need a
quick infusion of funds, while the next year the commander might need the dollars for
spare parts, flying hours, or other requirements. However, shrinking defense budgets in
the 1990s, difficulties in addressing cross-functional issues, and the lack of an identifiable
point of contact for specific products and services persuaded the Air Force leadership to
centralize the program within the enhanced corporate structure (Air Force Fact Sheet,
1995).

The enhanced corporate structure established cross-functional Integrated Process
Teams (IPT) as the single points of contact for some products and services. The Civil
Engineer chairs the MILCON Model IPT which is responsible for developing and
recommending an Air Force MILCON program. The IPT uses a MILCON scoring model
to prioritize and recommend projects for funding to the Air Force leadership.

2.7.2 Military Construction Scoring Methodology. Valuable insight into the
desired outcomes of the current model can be gathered from the relative weighting of the

model’s four rating areas: MAJCOM priority (60 points), Investment Strategy Scoring
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Matrix (ISSM)(35 points), Corporate Panel Points (2 points), and MILCON IPT Factors

(5 points). The most points most projects can receive is 100; however, overseas projects

receive two additional bonus points for a maximum of 102 points. It is clear that the

current model places a very large value on the MAJCOM commander’s priority.

Table 1 — Investment Strategy Scoring Matrix (ISSM)

Force Structure | Readiness People Infrastructure
Critical 35 34.5 34 33.5
Significant 33 32.5 32 31.5
Enhancement 31 30.5 30 29.5

Furthermore, the ISSM weighting of 35 indicates that the Air Force places
substantial value on how a project fits into the Air Force’s overall priorities as defined by
the scoring matrix. Specifically, modernization and force structure changes that have
critical mission impact garner the maximum score of 35 while infrastructure with
minimum mission impact receives 29.5 points (Facilities Investment Plan, 2002). This
represents a 16 percent reduction in points between the two categories. Does a 16 percent
difference represent the Air Force leadership’s true value gap between critical new
mission/force structure and non-critical infrastructure requirements? Plant replacement
value (PRV) is a holdover of the prevailing “fair-share” mentality that remains ingrained
in the current system. The premise behind using PRV for allocation supposes that larger
installations with more existing infrastructure require more funding to recapitalize this
infrastructure. Many organizations commonly use this approach when estimating repair
and maintenance budgets (Ottoman, 1997). This thinking, however, is unsound in terms

of capital investment. In private industry, most decision makers base capital investment
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on a complex process that stresses strategic analysis (Farragher and Kleiman, 1999). The
PRV percent, on the other hand, does not address achieving Air Force strategic goals.

As a project prioritization factor, PRV is independent of the dollars actually
invested in a MAJCOM. Therefore, the higher a MAJCOM’s PRV, the more projects the
MAIJCOM will receive. However, simply increasing the number of projects that a
MAIJCOM gets funded does not address the fundamental issue of which facility classes
the funding is allocated to and how much each one is allocated. The MILCON model is
only designed to prioritize projects; it does not allocate levels of funding to specific
facility classes or target specific bases within each MAJCOM where the funding is
actually required.

Ideally, the Investment Strategy Scoring Matrix would ensure, in terms of the Air
Force’s long-term facility investment strategy, the proper projects are being funded.
However, that is not always the case. For example, consider two projects receiving equal
points for the corporate panel points and the IPT factors. An inconsistency in the
MILCON model becomes evident when comparing a hypothetical project from the
largest command, Air Force Materiel Command (AFMC), with one from Air Education
and Training Command (AETC); half the size of AFMC. Suppose the two projects in
question have equal priorities as assigned by their respective MAJCOM commanders (in
this case priority 4). Table 2 shows the category and total scores. As the table indicates,
the AFMC project scores higher because it gets more points for MAJCOM priority based

on PRV weighting.
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Table 2 — Current MILCON Model Point Comparison

Points Total
MAJCOM Corporate Points
Project MAJCOM Priority Priority ISSM Panel IPT
Project 1 | AFMC 4 51.7 35 2 3 1917
Project 2 | AETC 4 40 35 2 3 80

It seems to make sense that for projects that are otherwise the same, the project
from the larger command scores higher because the command has more recapitalization
requirements. However, suppose the scores change as shown in Table 3. In this case, the
smaller command submitted a critical force structure project that gets full points from the
Investment Strategy Scoring Matrix. A force structure project is an “Air Force directed
or endorsed change in mission or force structure across bases or significant, directed
mission expansion” (Facilities Investment Plan, 2002:20). On the other hand, the larger
command hypothetically submitted an infrastructure enhancement project that gets the
least possible points from the Investment Strategy Scoring Matrix. An infrastructure
project includes “Support facilities and other infrastructure for daily operations”
(Facilities Investment Plan, 2002:20). Despite the cross-cutting Air Force importance of
the smaller command’s project, the project from the larger command still outscores the
smaller command based on its PRV alone. This apparent inconsistency between
achieving Air Force capital investment goals and allocating funding on a fair-share basis

leads some commands to seek relief through corporate adjustments.
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Table 3 — Current MILCON Model Adjusted Point Comparison

Points Total
MAJCOM Corporate Points
Project MAJCOM Priority Priority ISSM Panel IPT
Project 3 | AFMC 4 51.7 29.5 2 3 86.2
Project 4 | AETC 4 40 35 2 3 80

Although the Investment Strategy Scoring Matrix should help target facility

investment along the Air Force’s priorities, it is clear from the preceding example that

this is not always the case. Instead, the commander’s priority and the MAJCOM PRV

are the two single most important factors in the current MILCON model in targeting

facility investment. Therefore, the ability of the current MILCON prioritization model to

target deficient facility classes is questionable. However, the commander’s priority can

be very effective if commanders prioritize their MILCON lists based on their installation

readiness reports. A critical problem with the current MILCON model is the impact of

Fact-of-Life projects, corporate adjustments, and special multi-year program wedges;

these categories of projects now account for nearly 95 percent of the available FY2004

MILCON program funding. Consequently, the MILCON scoring model prioritized

projects in competition for only 5 percent of the MILCON funds.

2.7.3 Fact-of-Life Projects. Fact-of-life (FOL) projects are those projects that

must be funded and are not scored with the MILCON model. FOL projects include those

dictated by treaty, law, or operating necessity. For example, planning and design funds

are considered FOL because they must be funded to prepare the next two years’ project

designs. FOL projects typically account for 15 to 20 percent of the MILCON program

(FY2004 and FY2005 MILCON List, 2002; Facilities Investment Plan, 2002).
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2.7.4 Corporate Adjustments. A corporate adjustment is an adjustment made to the
program by the corporate structure and approved by the Air Force Chief of Staff.
Corporate adjustments typically include projects that must be funded in the current year
to preclude severe mission impact or projects of special interest to the Air Force. Any
change to the current-year prioritized project list that supercedes the scoring model’s
priorities is classified as a corporate adjustment. The number of corporate adjustments
has steadily increased since the inception of the MILCON scoring model as shown in
Figure 5. In addition to corporate adjustments, multi-year plans such as the Dormitory
Master Plan and the DoD’s Quality of Life Enhancement Plan are not scored with the

MILCON model but are included as a “wedge” (or set-aside) in the MILCON program.
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Figure 5 — Corporate Adjustment Percents FY 1998 to FY2004
(AF/ILE, 2002)
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2.7.5 Special Multi-Year Programs. One of the biggest challenges for the Air

Force during the past decade has been the retention of its personnel. The multi-year
Dormitory Master Plan, established to improve the standard of living for airmen living in
dormitories, was created in 1998 to safeguard dormitory investment from funding
shortfalls. The plan involves three phases: conversion of central latrine dormitories,
construction of new dormitories to address room deficits, and an upgrade of existing
dormitories to meet new standards (Robbins Testimony, 2001). The plan involves
wedges of approximately $100 million annually through FY2009. The dormitory wedge

accounted for about 12 percent of the MILCON program in FY2004 and FY2005.

2.8 Capital Budgeting

2.8.1 Private Industry. Most literature on the subject of capital investment
decisions is covered under the broader topic of capital budgeting. The most common
capital budgeting method used by companies is some form of discount method (Klammer
et al, 1991). The two most popular discount methods are net present value (NPV) and
internal rate of return (IRR). These are referred to as “discounted methods” since they
account for the time value of money in their calculation. Two less commonly used
methods are payback and accounting rate of return.

The NPV calculates the net value of an investment by subtracting the initial
investment amount from the present value of future cash inflows. The present value of
the cash inflows is the current value of money given a desired interest rate (Blocher,
2002:481). This allows the decision maker to compare future benefits from an

investment to an equal cash value as the present expenditure. The decision to pursue the
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investment is as simple as subtracting the cost of the investment from the present value of
the future benefits. A positive value represents a gain to the organization. The inherent
difficulty in the NPV method is selecting an interest rate that is representative of actual
conditions; otherwise, the basis for the decision is invalid (Kerr website, 1997). The IRR
is similar to the NPV except the object is to determine the interest rate at which the NPV
changes from negative to positive (i.e., the interest rate required to make a decision
profitable).

A third method used primarily by smaller firms is payback. It is a simple
calculation of the number of required years before the investment pays for itself. A
shorter payback period represents a better decision. Small firms, although increasingly
using the discount methods, traditionally have used payback because of its simplicity
(Bhandari, 1986; Block, 1997). The emergence of the personal computer and the
availability of powerful computing capabilities to even the smallest of firms has been a
major contributor to the switch to discount methods (Pike, 1996; Drury & Tayles, 1997).
A fourth method is the accounting rate of return (ARR). This method takes the projected
cash inflows and subtracts depreciation. The result is then divided by the initial cost of
the investment. Neither the payback nor ARR method include the time value of money.

Many studies have been conducted to determine the most prevalent method used
in making capital investment decisions. Although several (Farragher and Kleiman, 1999;
Pike, 1996) indicate that most companies use discount methods, Arnold and Hatzopoulos
(2000) report that firms are using combinations of all four methods. Their study of firms
in the United Kingdom found that 29 percent use a combination of all four methods, 38

percent use some combination involving three methods, and 23 percent use a
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combination involving two methods. Their results supported earlier surveys conducted in
1980, 1984, and 1988 as reported in Klammer et al. (1991) that discounting was the most
commonly used technique with many firms using multiple techniques. Beyond the four
quantifiable methods used by most firms when making capital investment decisions,
firms are increasingly taking an options approach to their capital investment decisions.

The options approach is based on the premise that investment opportunities are
options not obligations. Many times, decision-makers are faced with a capital investment
decision and forget that they have the option to delay. Traditional business thinking also
drives the notion that a decision can be reversed in the future — this is not always true and
often leads to quick decisions since there is an assumption that the risk is low.

The options approach attempts to directly address the risk a decision by looking
beyond the pure numbers such as NPV calculations. As its name implies, the intent of
the method is to look at all available options with the goal being to remove as much risk
from the decision-making process as possible. The risk associated with most decisions is
the uncertain nature of the future. Additionally, the options approach allows the
decision-maker to put the investment decision in the context of time. The options to
invest now, next year, or sometime in the future provides flexibility in selecting the right
timing to reduce uncertainty. The end effect is a better decision (Stark, 2000). The
options approach also speaks to capital investment decisions that lend themselves to
being accomplished in stages. Although a project may appear to lack profitability,
viewing the opportunity from a multi-stage options approach may be beneficial. The
project may turn out to be profitable because subsequent decisions can be made after

uncertainty has been resolved and the decision maker has a better idea of the outcome.
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Therefore, the options approach is highly valuable in mitigating risk associated with
multi-stage projects (Herath & Park, 2002).

Some of the factors that decision makers encounter include risk, uncertainty,
information asymmetry, and size of the company. All decisions inherently have a quality
of risk and uncertainty. The term capital investment implies that some amount of capital,
or money, is to be allotted to the specific decision. This capital could be used otherwise
to create value; therefore, the decision maker is assuming some level of risk when
deciding on a given investment. Information asymmetry is a major concern of the
decision making process. Inconsistent information regarding a decision across different
levels of an organization often accounts for less than optimal decisions. It is also a cause
for senior managers to abandon traditional techniques and use gut instincts. Furthermore,
the six of the firm affects the decision process. A large firm is able to assume more risk
than a small firm. Smaller firms are primarily limited by their capital assets and rely
heavily on outside financing to implement capital investments. A small firm’s failure
with a capital investment project could result in its demise. A larger firm, on the other
hand, can shoulder more risk since they are less likely to be affected by the failure of a
single capital investment project (Block, 1997:290).

2.8.2 Public Sector. Public organizations predominantly use the benefit-cost
analysis in making capital investment decisions. A benefit-cost analysis relies on the
comparison of the values associated with the benefits and costs of a project. The use of
benefit-cost analysis has increased steadily in recent years because of the desire to put
numbers to policy decisions (Bennett, 2000). Unfortunately, it is extremely difficult to

place monetary values on some of the costs and benefits associated with public policy.
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Although an analyst can easily quantify some costs (e.g., the cost of construction), it is
next to impossible to determine others (e.g., non-monetary benefits to a population
subset) (Dorfman, 1996). Despite this difficulty, the drive to justify expenditures in
terms of a monetary benefit is deeply rooted among policy makers. The Air Force, as a
government agency, uses a process similar to the benefit-cost analysis. Additionally, the

Air Force uses payback when preparing economic analyses (AFI 65-501, 1994).

2.9 Multi-Objective Decision Making

Good decisions are made to support an organization’s strategic objectives
(Kirkwood, 1997). In many cases, there are multiple objectives the organization is trying
to achieve and tradeoffs are required. Therefore, the goal of multi-objective decision-
making is to provide a framework to assist in making decisions that require tradeoffs
among competing objectives (Kirkwood, 1997). There are two primary approaches to
decision making. The first, and most common, is alternative focused. In alternative
focused decision-making, a problem usually drives the need to make a decision. The
decision maker generates alternatives in response to the decision problem. A set of
objectives or criteria are then considered to evaluate the alternatives and pick the one that
best solves the problem. The identified set of alternatives is not rooted in trying to
achieve specific organizational objectives and is reactive instead of proactive (Keeney,
1992). The second approach is value focused thinking. The decision maker’s values are
first explored within the context of the decision. Alternatives are then generated that best

fit these values (Keeney, 1992).
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For example, suppose an individual’s car breaks down. Using the alternative
focused thinking approach, the decision-making process involves determining whether to
fix the car or buy a new one. Therefore, the individual might develop a list of pros and
cons for each alternative and make the decision based on which alternative has the fewest
cons or the most pros. Alternative focus thinking, as Keeney (1992) calls it, constrains
the decision maker to pick the best alternative among those available. Conversely, value
focused thinking first establishes a framework for the decision by clearly and
comprehensively identifying the decision maker’s value system and establishing a value
hierarchy. The individual first decides on the objectives before considering any
alternatives. Once the value hierarchy is developed, the decision maker can generate
additional alternatives that best satisfy the value system developed from objectives (Leon,
1999; Keeney 1992, 1994). In the car example above, the individual may realize from
the value hierarchy that taking the bus is a better alternative. Thus, value focused
thinking brings creativity to decisions (Keeney, 1992, 1994).

In a similar way, the MILCON project prioritization process involves making
value tradeoffs in order to select the best mix of projects within the available funding
level. Choices must be made between new mission requirements, current mission
restoration, quality of life enhancements, and other urgent needs. The alternatives are not
known in advance and are constantly changing. Therefore, value focused thinking
provides a good methodology for selecting MILCON projects that best meet the needs of

the Air Force.
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2.10 Value Focused Thinking

Shoviak (2001:63) used a 10-step process to guide the decision maker through a
value focused decision process as shown in Figure 6. Value focused thinking (VFT) is
dependent on soliciting the values of the decision maker and/or major stakeholders
affected by the decision (Keeney, 1994). In the case of the MILCON process, the
decision maker is the Air Force Chief of Staff. The major stakeholders include the Air
Force corporate structure, MAJCOM commanders, and installation commanders. The
most effective method for soliciting a decision maker’s objectives is through direct
interview with the decision maker. However, when access to the decision maker is
limited or not available, alternative approaches can be used. One alternative involves
questioning a panel of subject matter experts as a group. This group facilitation process
is often very effective uncovering the objectives of the decision maker. The group
facilitation forum is ideal for uncovering all facets of the decision, single dimension value
functions, and/or objective weights. Since the decision maker and stakeholders are
commonly unavailable for building the value hierarchy, an alternative approach, called
the “gold standard” approach, involves deriving the decision maker and/or stakeholder’s
objectives and associated value system from existing policy documents (Burk and
Parnell, 1997). Regardless of the manner in which the value hierarchy is established, the

overall VFT process remains unchanged and is iterative.
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Figure 6 — Value Focused Thinking 10-Step Process
(Shoviak, 2000)

2.10.1 Problem Identification. The most important step in developing a value
focused thinking hierarchy, or for that matter any decision context, is properly identifying
and framing the problem (Shoviak, 2001:47). The problem for the MILCON
prioritization process is, “Which facility projects will best support the Air Force
mission?”’

2.10.2 Creating the Value Hierarchy. A value hierarchy is a structural
representation of the values important to the decision maker within the context of the
decision in question. The hierarchy consists of tiers and branches. Each tier contains
objectives that support the objective immediately above it, with the first tier directly
supporting the fundamental objective of the decision at hand. The objectives within each

tier are both collectively exhaustive and mutually exclusive. In other words, one would
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consider the objectives collectively exhaustive if on any given tier, the objectives address
all values pertinent to the decision. All tiers should be collectively exhaustive; however,
the higher tiers address values in a more aggregated manner. Furthermore, the objectives
within each tier are considered mutually exclusive (i.e., independent) if they do not
overlap in their assessment of the values of the decision. Another common term used for
mutually exclusive is decomposable. For instance, Figure 7 shows a generic value
hierarchy. The first tier contains Objective A and Objective B. These objectives address
all values pertinent to the decision with no overlap; hence, they are collectively
exhaustive and mutually exclusive. Similarly, the lower tier (consisting of Objectives

Al, A2, B1, and B2) also has these qualities; albeit in a more disaggregated manner.

Fundamental

Objective

Objective A Objective B
Objective A1 Objective A2 Objective B1 Objective B2

Figure 7 — Generic Value Hierarchy

Each first tier objective may have one or more objectives (also called sub-
objectives) beneath it. This forms a branch of the hierarchy. The hierarchy in Figure 7

has two branches. The first branch includes Objectives A, Al, and A2, while the second
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branch includes Objectives B, B1, and B2. In the same manner as previously mentioned
for the entire hierarchy, objectives on the same tier within a branch are collectively
exhaustive and mutually exclusive. For example, Objectives Al and A2 from Figure 7
fully capture the intent of Objective A with no overlap.

The value hierarchy may be constructed using either a top-down or bottom-up
approach. The top-down approach starts with first tier objectives and iteratively refines
them until sub-objectives are defined narrowly enough such that measures can be used to
assess how well the sub-objectives are achieved (Kirkwood, 1997). This occurs by
adding tiers to the hierarchy. A second method for constructing the hierarchy involves a
bottom-up approach. This approach is commonly used when the decision maker has a
good understanding of the most narrowly defined objectives and measures but would like
to structure them into a value system.

2.10.3 Developing Measures. The primary purpose of a value hierarchy is to
develop and evaluate alternatives that support the fundamental objective (Kirkwood,
1997). Therefore, measures provide a means for scoring alternatives and allow the value
hierarchy to be operationalized. The measures, as shown in Figure 8, quantify attainment
of the objectives in the value hierarchy. The objectives on the lowest tier can have
multiple measures, but must at least have one measure. There are four general types of
measure scales. They include direct natural, direct constructed, proxy natural, and proxy
constructed. Direct scales measure objective attainment directly while proxy scales use a
related objective to indirectly measure the objective in question (Kirkwood, 1997:24).
Furthermore, natural scales are ones that are intuitively understood by most people while

constructed scales have been designed specifically for the problem at hand (Kirkwood,
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1997:24). In general, direct scales are preferred over proxy scales and natural scales are
preferred over constructed scales. Therefore, the most preferred scale is the direct natural

while the least preferred is the proxy constructed (Chambal, 2002).

Fundamental

Objective

Objective A Objective B
Objective B1 Objective B2
B1.1 B2.1

Figure 8 - Generic Value Hierarchy with Measures

Objective A1

Objective A2
Measure I Measure
A2.1 A2.2

Measure
Al

2.10.4 Constructing the Value Functions. Value functions serve the purpose of
translating measures with dissimilar units into a common unitless measurement called
value. This allows the analyst to sum all of the measures linearly for an overall score.
Therefore, the value associated with a measure’s score is derived from a value function
that performs the critical task of standardizing otherwise dissimilar scores onto a common
value scale. These functions are called single dimension value functions or single
attribute value functions (Kirkwood, 1997:60). The most commonly used value scale

extends from O to 1, and the definition of full value is established uniformly for all value
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functions (Kirkwood, 1997). A value function can take on various forms, such as
categorical, continuous, or piecewise linear. In any case, it is common convention to
assign values to scores in a monotonically increasing manner.

The simplest form for a value function uses categories. This form of the value
function is suited for qualitative measurements such as high/medium/low or Yes/No
determinations. Figure 9 shows an example of a categorical measurement. In this case,
the lowest value of zero is assigned to the qualitative score “Low.” The “Medium” score
yields a value of 0.5, and the “High” score yields the full value of one. An alternative is

scored based on the bin the alternative fits in best. Each bin has a value from zero to one.

Value
1
0.5
0 .
Low Medium High
Score

Figure 9 — Single Dimension Value Function (Categorical)
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The continuous value function can take the form of a graph as shown in Figure 10
or an equation. Alternatives are scored according to the x-axis. The value on the y-axis
is assigned according to the function. This graph shows that the measure assigns
exponentially increasing value to scores from zero to 100 seconds. The function
produces a full value of one for alternatives scoring 100 seconds on this measure. The
continuous value function has the advantage of incrementally assigning value, thereby
resulting in smooth transitions across the spectrum of possible scores and avoiding large

jumps in value for small changes in score.

Value

100
Continuous Measure (Seconds)

Figure 10 — Single Dimension Value Function (Continuous)
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The Piecewise Linear value function is similar to the continuous value function with the
notable exception that values are assigned in pieces similar to the bin value function.
However, unlike the bin value function, values continue to change in a continuous
manner within the range. At the end of the range, the value changes abruptly. Figure 11
illustrates this. The measure scores an alternative based on feet. The function assigns
full value for a score of zero and then linearly less value until a score of approximately 25
feet. Value is then assigned linearly for scores greater than 25 feet, but the changes in

value are larger because of the steeper slope of the line.

1
Value 0.5
0 .
50 25 0
Feet

Figure 11 — Single Dimension Value Function (Piecewise Linear)
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2.10.5 Weighting the Hierarchy. The process of weighting the hierarchy
achieves the important goal of assigning importance to objectives and measures.
Although not impossible, it is not likely that a decision maker values all objectives
equally. In most cases, some objectives are more important in the decision than others.
Chambal (2002) discusses several means of assigning weights: swing weighting,
parameter weighting, ratio weighting, comparison weighting, etc. Regardless of the
method used to develop weights, the hierarchy can be weighted either globally or locally.
The manner in which the hierarchy is weighted is an indication of the decision maker’s
familiarity of the tradeoff relationships between various objectives or measures. The
local weight for each objective and measure can be calculated from the global weights;
and similarly, global weights can be calculated from local weights.

A hierarchy is commonly weighted globally when the hierarchy is constructed in
a bottom-up fashion (Chambal, 2002). The decision maker will have a better sense of the
tradeoffs involved between the objectives in the bottom tier since they formed the
beginning of the hierarchy. The first or top tier would have been derived and the decision
maker is less likely to feel comfortable trading value at that level. Global weighting
assigns values across an entire tier; in other words, value is traded off between all
objectives on a tier without regard to branches (Chambal, 2002).

A hierarchy constructed in top-down fashion, on the other hand, is commonly
weighted locally. The decision maker starts by assigning weights among the first tier
objectives. The sum of these weights equal one since they are collectively exhaustive.
The decision maker then moves down each branch of the hierarchy assigning local

weights to all objectives on a tier within the branch. Figure 12 illustrates local weighting.
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The sum of all local weights for sub-objectives immediately below an objective within a
branch is one (Chambal, 2002). For example, the local weights for Objectives Al and A2
sum to one because together they fully define Objective A. Similarly, objectives with
more than one measure must have their measures sum to one. In short, tradeoffs in value
are done locally within the scope of the objective immediately above the tier being
weighted (Chambal, 2002).

The local weights at the measure level must be converted into global weights to
account for each measure’s overall contribution in achieving the fundamental objective.
The local weights are easily converted to global weights by multiplying the local weights
of all objectives above each measure by the local weight of the measure. For example, in
Figure 12 the local weight for measure A2.2 is 0.2. The objectives above this measure
include Objective A2 and Objective A. Their respective local weights are 0.7 and 0.5.
The global weight of measure A2.2 therefore would be 0.2 x 0.7 x 0.5 = 0.07. This
global weight represents the share of the overall value that measure A2.2 provides
towards the fundamental objective. The sum across all the measures’ global weights

equals one (Kirkwood, 1997).
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Objective

Objective A
0.5

Objective B
0.5

Objective A1 Objective A2
0.3 0.7

Objective B1 Objective B2
0.6 0.4
Measure Measure ' Measure Measure Measure
Al A2.1 A2.2 B1.1 B2.1
1 0.8 0.2 1 1

Figure 12 — Local Weighting Example

2.10.6 Generating Alternatives. The ability to generate alternatives is a major
benefit of value focus thinking. Using a strategy generation table, decision makers can
gain insight and generate creative alternatives (Keeney, 1994; Kirkwood, 1997). This
research effort did not require alternative generation since projects pre-existed as
submittals from the major commands.

2.10.7 Scoring Alternatives. The next step in the value-focused thinking process
involves scoring the alternatives. The decision maker must gather data on each
alternative relevant to the measures in the value hierarchy. In cases involving many
alternatives, such as this one, organizing the information is the most difficult aspect
(Kirkwood, 1997). The scoring process simply involves determining where the
alternatives fall on the x-axis of each measure. For example, consider the continuous

value function in Figure 10. Scores for alternatives could range from 0 to 100 seconds.
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It is important to note that the alternatives are evaluated against the x-axis of the measure
and not relative to other alternatives.

2.10.8 Deterministic Analysis. A multi-objective value function, which consists
of the global weights and single dimension value functions for each measure, yields the
overall value for each alternative. The multi-objective function sums the product of each
measure’s global weight and single dimension value function into an overall alternative
value. In most applications, the scores for each measure will be assigned a value between
0 and 1. Therefore, a typical maximum value for a multi-objective value function for any
alternative is one (Kirkwood, 1997). This procedure provides the basis for ranking the
alternatives in order of preference.

2.10.9 Sensitivity Analysis. Sensitivity analysis helps identify the effects
changes in the decision maker’s assumptions have on the results of the decision
(Kirkwood, 1997). The analyst can conduct sensitivity analysis on the measures by
varying either their weights or their single dimension value functions (Kirkwood, 1997).
Sensitivity analysis is often done on the weights since they represent the importance of
each of the measures in the value hierarchy. In cases involving multiple stakeholders,
there are often disagreements regarding the weights of the measures. This step helps
resolve differences between stakeholders and sheds light on how to improve an
alternative (Kirkwood, 1997). When conducted on the weights, sensitivity analysis
involves varying weights to see the impact on the alternative rankings. Sensitivity
analysis was not conducted during this research given the large number of alternatives.

2.10.10 Recommendations and Presentation. The end of the value-focused

thinking process involves presenting recommendations to the decision maker (Jurk,
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2002). The insight gained from the deterministic and sensitivity analyses helps provide
the decision maker the necessary information to select the best alternative. Chambal
(2002) and Jurk (2002) both stress that the value-focused thinking decision model does
not replace the decision maker. The decision maker simply is able to make a more

informed decision with regards to the fundamental objective.

2.11 Systems Thinking

Systems thinking is a different way of looking at the world that emphasizes
connections between otherwise disassociated entities. Sterman (2000) defines system
thinking as “the ability to see the world as a complex system in which we understand that
you can’t just do one thing and that everything is connected to everything else.” System
thinking involves the ability to see both the forest and the trees (Richmond, 1997). Three
assumptions that characterize systems are system as a cause thinking, operational
thinking, and closed-loop thinking. System as a cause requires establishing a proper
system boundary; it implies that changes in a system are caused by entities within the
system boundary (Richmond, 1997). The second assumption, operational thinking, seeks
to uncover how a system actually works. By distinguishing between correlations and
causes, operational thinking focuses on the causal relationships between system entities
to better understand the system’s behavior (Richmond, 1997). The final assumption
characterizing systems is closed-loop thinking, which emphasizes the idea of feedback
loops within the system. The system boundary encompasses the relevant system entities
in such a way that feedback loops inside the system become apparent. This network of

endogenous feedbacks is the essence of systems thinking. A system behaves according to
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its causal and feedback structures. Some of the most complex behaviors in a system may

occur because of these feedback loops (Sterman, 2000).

2.12 System Dynamics

Jay Forrester developed system dynamics in the late 1950s by bringing together
principles from three fields: control engineering, cybernetics, and organizational theory
(Meadows, 1980). System dynamics involves gaining an understanding of complex
systems through modeling and simulation involving five steps: defining the problem,
formulating a dynamic hypothesis, simulation, testing, and policy design and
implementation (Sterman, 2000). Sterman (2000) particularly emphasizes the importance
of iteration when modeling a process.

2.12.1 Defining the Problem. The first step in system dynamics is to properly
define and clearly state the problem. This includes a clear understanding of the key
variables involved in the system. It also includes the selection of the correct time horizon
to ensure the proper framing of the problem. A reference mode illustrating the dynamic
behavior of key variables completes the problem definition step (Sterman, 2000). A
reference mode is a graphical depiction of the behavior over a specific time period.
Figure 13 shows a sample reference mode for innovation in an organization. The
reference mode does not have a numerical scale but instead simply communicates a
general pattern of behavior sufficient to begin the modeling process (Shelley, 2002).

This example shows that the variable called innovation follows a logistical growth curve.
Innovation starts at some low level until a point in time when something causes a rapid

increase in innovation. Eventually something else inhibits innovation, resulting in a
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return to steady-state at a greater magnitude. The reference mode brings up numerous
questions about what is causing these changes in behavior. The system dynamicist forms

a dynamic hypothesis to try and explain the behavior in the reference mode.

A
Innovation

time

Figure 13 — Sample Reference Mode

2.12.2 Formulating a Dynamic Hypothesis. The dynamic hypothesis describes
the problems and their causes in the form of a working theory (Sterman, 2000). The

dynamic hypothesis helps focus the modeler on the problem at hand. It is very important
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to attempt to include all variables impacting the observed behavior as endogenous
variables and not as exogenous (or outside the system) variables (Forrester, 1967). An
over reliance on exogenous variables to explain system behavior opens further questions
about what is causing those exogenous variables to change (Sterman, 2000).
Consequently, such a system does not fully explain the system’s behavior, thereby
resulting in a model that begs more questions than it answers. The system boundary
further clarifies the understanding of the system by limiting the focus of the hypothesis to
only those variables that cause the observed behavior (Sterman, 2000).

2.12.3 Simulation. The human mind, although capable of great intuition, cannot
handle the multiple interactions that typically occur within a complex system. Therefore,
the use of simulation through stocks and flows helps provide the necessary system insight
(Richmond, 1997; Sterman, 2000). According to Richmond (1997), stocks indicate how
things are in a system at a specific point of time. Flows, on the other hand, represent the
activities within a system. An additional benefit to simulation comes from the mechanics
of coding the dynamic hypothesis. According to Sterman (2000), formalizing the
hypothesis as a computer simulation forces the modeler to explain all aspects of the
system under study. The simulation process provides additional insight into how the
system works by forcing the modeler to formulate equations that explain the entities’
behaviors and relationships.

2.12.4 Testing. Simulating a system helps solidify the modeler’s understanding
of the system while testing ensures a robust model. Any system should respond
appropriately to an extreme value of one of its variables (Sterman, 2000); therefore,

modelers commonly use extreme conditions to make sure the model represents reality.
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For instance, in a cow milk production model, one would expect that reducing the
number of cows to zero would result in elimination of all milk production. This simple
test may quickly reveal anomalies not explicitly accounted for in the model.

2.12.2 Policy Design and Implementation. The purpose of modeling a system is
to identify the leverages within it to be able to design policies that may influence the
behavior of the system. Meadows (1997) defines leverages as the places in a system
where a small shift causes other parts of the system to experience large changes. The
most effective type of leverage is changing the underlying paradigm of the system, and
the least effective type is adjusting numbers within the system. Other approaches include
driving negative or positive feedback loops, adding or changing influences, promoting

information flow, and adjusting goals.

2.13 Using System Dynamics and Decision Analysis Together

Value focused thinking and system dynamics are each, in their own right,
extremely powerful techniques. Value focused thinking masterfully handles the
combinatorial-type multi-criteria decision making problem by synthesizing value from
competing objectives into a single understandable selection methodology. System
dynamics, on the other hand, is uniquely qualified to address the downstream effects of
decisions through a greater understanding of the system’s dynamic nature through
behavioral simulation. There is, however, an unfortunate lack of understanding between
the system dynamics and decision analysis communities (Meadows, 1980). The primary
cause for this discourse is each school of thought has its own, and in many cases unstated,

underlying assumptions. The inability to effectively share the assumptions has resulted
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in a general misunderstanding of the benefits of each other’s methodologies. The case is
made that the systems and decision analysis fields have much to offer each other.

A complementary approach employing the strengths of both methods can be
extremely beneficial to the understanding and ultimate solution of the decision problem
(Meadows, 1980). Although there are few instances of employing both decision analysis
and system dynamics together towards a common solution, the trend is increasing.
Santos et al. (2001) point out that although multicriteria decision making (MCDM) is
very useful in determining the necessary tradeoffs to develop an evaluation system,
downstream assessment of the system’s effectiveness is not addressed during
implementation and management. Many times the relationships among factors are non-
linear, containing feedback loops and delays (Santos et al., 2001). Evaluating the
designed system with system dynamics helps identify the critical policy levers that are

necessary for successful implementation and management.
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Chapter 3. Methodology

3.0 Overview

The Air Force Civil Engineer has the responsibility of developing the annual
military construction (MILCON) program from hundreds of capital investment projects
submitted by the major commands (MAJCOMs) each year. Since there is not enough
money to fund all the projects, the Air Force Civil Engineer uses a MILCON model to
prioritize projects. Unfortunately, the model does not include measures designed to
select projects that further the Air Force goal of reducing C-3 and C-4 facility class
deficiencies. Instead, the model favors larger MAJCOMs with an emphasis on plant
replacement value.

This research attempts to develop a proposed MILCON model that will help the
Air Force leadership better achieve their objectives as stated in doctrine, policy, and
guidance documents. To devise a new model, it is important to understand the behavior
of the existing model. Specifically, it is important to understand what contributes to the
model’s failures. Therefore, during the first phase of this research, systems dynamics
tools were used to evaluate the current MILCON model. The second phase involved the
development of a proposed model. It is imperative to uncover the strategic goals and
objectives by which the Air Force leadership measures the success of the MILCON
program. These values must be incorporated into the proposed model. Therefore, the
VFT methodology was used during the second phase to develop the proposed model.
This helped establish a clear connection between the selection of projects and the

organization’s goals for the program. Since the goal of reducing C-3 and C-4 facility
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deficiencies cannot be achieved in one year, it is important that the proposed model
exhibits favorable results over the long term. The third phase of the research evaluated
the proposed model’s behavior over a period of 25 years. This helped provide insight
into the dynamics that might affect progress to the goal of eliminating C-3 and C-4
facility deficiencies. During this phase, enabling policies were identified to ensure long
term model success. Finally, during the fourth phase, each model evaluated projects from
the FY2004 MILCON program submittal. The immediate effect on targeting C-3 and

C-4 facility deficiencies were compared under four separate funding scenarios.

3.1 System Dynamics Approach

The first phase of this research involved a system dynamics analysis of the
military construction (MILCON) prioritization model to gain a better understanding of
the overall system and its behavior. The general system dynamics approach to analyzing
a system involves the following steps.

1. Defining the question to be answered

2. Developing a mental model of the system

3. Determining the reference mode of behavior

4. Designing an influence diagram

5. Simulating the system behavior

6. Exploring management policies that may affect the system behavior
The overall system dynamics approach, like many simulation models, is an iterative

process. The final model is constructed modularly as the system boundary is
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incrementally expanded until the researcher is satisfied that all pertinent factors have
been included.

Richmond (1997) illustrates some fundamentals of system dynamics with a
simple bathtub example. This example is used throughout the system dynamics sections
of this chapter to help explain the systems dynamics methodology with sufficient detail.
A simple feedback system is established when a person starts to fill a bathtub. In
studying this system, the object of interest in the system could be as simple as the water
level. However, it could also be the water temperature or the water level and
temperature. Furthermore, the system can be complicated by a leak in the tub, an
undersized hot water heater, or some other variable. How the system is studied depends
on the object or stock of interest in the system and the researcher’s question regarding the
system.

3.1.1 Defining the Question. A critical first step to any system dynamics model
involves defining the proper question. In our bathtub example, the question might be
“How does the bathtub water level behave over the next hour?” It is clear that this
question focuses the effort on level of the water. The system includes many other stocks
that exhibit a variety of behaviors, but the question sets the tone for how the system will
be evaluated.

3.1.2 Developing a Mental Model. A mental model consists of internalized
assumptions and generalizations that define our understanding of how a system works
(Senge, 1990). A person who is familiar with a system already has a mental model of
that system. Consider the bathtub example. Most people have a deeply ingrained mental

model of that system. One’s mental model provides the initial understanding of how the
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water level will start changing. An urban person from the 21* century would intuitively
turn a handle with the expectation that water would flow from the faucet into the tub. On
the other hand, a person from the 17" century would look for a bucket of water to start
pouring into the tub and may not understand the function of the faucet. The mental
model helps the modeler establish a preliminary system boundary, set of assumptions,
beliefs about cause and effect, and overall framing of the problem (Sterman, 2000).
Simply put, it is an initial familiarization with the system to be studied.

3.1.3 Determining a Reference Mode. The next major step toward evaluating a
system involves determining a reference mode. A reference mode is a graphical
representation of the behavior of a system over a specified period. Being able to
recognize a system’s behavior is the first and most crucial step in analyzing a system’s
dynamic nature. Since the focus question for the bathtub example involved behavior of
the water level, the researcher develops a reference mode that addresses water level
behavior. The mental model helps guide the researcher in determining the behavior.

This behavior could be observed, expected, or even feared (Shelley, 2002). The expected
water level for the bathtub example might rise at a steady rate until the level nears the
desired level. At that point, the flow is slowed causing the level to rise at a slower rate
and eventually reach the desired level. Figure 14 shows this behavior. It is important to
note that the x- and y-axis do not have numerical scales. The actual level of the water is

immaterial; the system should exhibit similar behavior no matter the level.
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Figure 14 — Reference Mode for Bathtub Example

3.1.4 Designing an Influence Diagram. Once a reference mode is developed,
the structure of the system yielding the proposed behavior can be constructed in the form
of an influence diagram. The influence diagram is an important tool to communicate and
understand the cause/effect and feedback nature of dynamic systems. It consists of
entities representing stocks, flows, or information within a system. Continuing with the
bathtub example, the reference mode implies a goal-seeking behavior. Goal-seeking
behavior is one of many archetype systems with a commonly accepted influence
structure. Figure 15 shows this particular type of structure representing a system that

approaches steady-state behavior.
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Water Level
in Tub

Desired
Water Level

Flow of
Water into Tub

Figure 15 — Influence Diagram for Goal-Seeking Structure
(Shelley, 2002)

The simple goal-seeking structure includes four entities. The stock in this system
is the “Water Level in Tub” entity. The flow entity is called “Flow of Water into Tub”
while the “Gap” and “Desire Water Level” entities are converters. A converter is neither
a stock nor a flow. They are often used as activity modifiers to represent ‘“‘score-keeping”
variables (Richmond, 1997). The arrows represent causal relationships between the
entities. The ‘+’ symbol near the arrowhead represents a positive causal relationship and
a ‘-‘ symbol represents an inverse or negative relationship. For example, the arrow from
“Flow of Water into Tub” to “Water Level in Tub” indicates as “Flow of Water into Tub”
increases, “Water Level in Tub” increases. The structure also includes a feedback loop.

Feedback loops are classified as either reinforcing or compensating. The feedback loop
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in the illustrated example is a compensating loop. As “Water Level in Tub” increases,
the “Gap” between the water level stock and the “Desired Water Level” decreases.

3.1.5. Simulating the system behavior. The influence diagram structure can be
tested through simulation. Simulation involves modeling the system structure to test our
mental models of the system and often results in altering our view of reality (Sterman,
2000:37). Modeling software is used to represent the system with stocks, flows,
converters, and a variety of other tools. This research used a simulation software package
called Stella®. The representation of the system within the modeling software is called a
flow diagram. In the bathtub example, water flows through the system. The flow
diagram allows the researcher to track the water through the system entities. Figure 16
shows a flow diagram of the bathtub system. The system dynamics modeling process is
iterative. Models are changed and refined based on the understanding gained from

simulation.

Flow of Water into Tub ~ Water Level in Tub

@ O >

{

=

Gap

Desired Water Level

Figure 16 — Flow Diagram of Bathtub Example
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During simulations, the boundary of the system is expanded to see if further
insight can be gained. The cloud to the left of the “Flow of Water into Tub” entity in
Figure 16 represents water coming from somewhere. It may not be important where the
water is coming from, but the researcher may want to expand the system boundary and
include the water heater. Furthermore, an outflow may be added to the “Water Level in
Tub” stock to explore the effects of a leaking or open bathtub drain. As additional
entities are added in an iterative process, only those structures that added to the
understanding of the research question were retained. The resulting flow diagrams allow
simulation of the system during each iterative step, and the simulation software allows
the researcher to test the system to determine if it accurately represents the system. Once
the researcher feels the system boundary has been set appropriately, the system yielding
the behavior in question can be readily simulated. In many cases, the system does not
behave as expected but the resulting behavior makes intuitive sense. This can result in a
deeper understanding of how the system operates and provide insight into management
policies that can leverage desired behavior (Shelley, 2002).

3.1.6 Exploring management policies. Once the system is fully developed and
the resulting behavior makes intuitive sense, intervening policies can be tested to
determine their effect on system behavior. Consider the bathtub example one final time.
The flow diagram model simulates the goal-seeking behavior expected from the reference
mode. A basic assumption in the model involves the need for the person to stand by the
bathtub and monitor the water level. Suppose the person would like to watch their

favorite television show while the bathtub fills to the desired level. A management
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policy can be introduced that would alleviate the need for the person to watch the water
level.

Choosing an effective management policy depends on the person’s mental model
and their understanding of the system. Introducing a management policy serves the
purpose of leveraging system entities towards a desired goal. Once the management
policy is in place, the system behavior is evaluated for any undesired effects. In some
cases, however, management policies alone are not enough to achieve the desired
organizational goals. According to Meadows (1997), changing the underlying system
paradigm is the most effective method to leverage change in a system. Changing the

paradigm of the MILCON program would involve developing a new MILCON model.

3.2 Development of Proposed Model

The second phase of this research incorporated the system dynamics analysis with
value focused thinking (VFT) to propose a new MILCON model. The VFT methodology
involves organizing the decision maker’s fundamental values into a value hierarchys; it is
a particularly useful method when problems require the decision maker to make complex
decisions based on multiple criteria. The preferred method for developing a value
hierarchy is through direct solicitation of the decision maker’s values. A facilitator
guides the decision maker through the process by asking a series of questions. Keeney
(1992:57) identifies several methods aimed at uncovering a decision maker’s values. In
general, it is an iterative process of questions related to goals, objectives, tradeoffs, and

consequences.
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For this research, the ultimate decision maker for the MILCON program is the Air
Force Chief of Staff. However, as with many cases, it is not possible to work directly
with the decision maker. Therefore, a proxy decision maker or group of subject matter
experts who are familiar with the values of the decision maker can be led in a facilitation
exercise to solicit the values. Representatives from the following organizations agreed to
serve as subject matter experts and helped develop the decision maker’s values: Air
Force Engineering Division, Air Force Programs Division, Air Combat Command
program development, Air Force Material Command program development, Pacific Air
Forces program development, and a base civil engineer with significant MILCON
experience. To initiate the VFT process, the decision maker’s values were derived from
mission goals and objectives in various policy directives and other written guidance.
This is commonly referred to as the “Gold Standard” approach (Chambal, 2002).

3.2.1 The “Gold Standard.” The “Gold Standard” approach involves a
comprehensive review of an organization’s written policies, directives, and guidance to
gain a reasonable insight into what the decision maker values in decisions. The issues of
contextual relevance and importance are some difficult obstacles to overcome. In written
language, meaning is ascribed to the words used and their sentence structure. Words or
sentences taken out of context can distort or miscommunicate meaning. They can lose
their contextual relevance. Furthermore, word frequency may be an indication of
importance, but not necessarily. These obstacles can be partially overcome by reviewing
multiple, related documents. This approach highlights and reinforces the key concepts.
A content analysis was performed and key concepts relating to facility investment and

military construction were grouped into an affinity diagram. The resulting groups were
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the basis for developing the initial value hierarchy. In order to establish a structure for
these groupings that might form the basis of a value hierarchy, the source documents
were reviewed a second time to understand relationships between the affinity diagram
groups. This helped define the structure these groups might have in a hierarchy. The
hierarchy development details are explained at length in Chapter 4.

3.2.2 Value Hierarchy. The development of a value hierarchy begins with
identifying the fundamental objective or overall purpose of the decision. To illustrate this
process, consider this example. A person would like to purchase a new car. The general
approach to developing the hierarchy does not differ significantly between the gold
standard and direct solicitation of values. This person knows their fundamental objective
involves selecting a car that best fits their transportation needs, and chooses to develop
the hierarchy in a top-down fashion. The decision maker decides on three objectives that
fully account for the fundamental objective. These objectives include functionality,

performance, and safety. Figure 17 illustrates the first tier of the hierarchy.

Purchase car

Functionality Performance Safety

Figure 17 — First Tier of Example Hierarchy

At this point, the first tier includes all of the person’s car purchasing objectives.

Unfortunately, the objectives are not narrow enough to distinguish between all possible
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alternatives. The three first-tier objectives must be decomposed into objectives that are
more precise. Each objective is decomposed until the objectives at the lowest tier of the
hierarchy can be assessed with measures. Decomposing the objectives results in the
hierarchy in Figure 18. Each of the top-tier objectives have been more narrowly defined

to allow the decision maker to better differentiate among potential alternatives.

Purchase car

Functionality Performance Safety
\ ﬁlﬁ \
\ \ \ \
Available Fuel Acceleration Brakin Passenger Collision
Seating Efficiency 9 Restraints Damage

Figure 18 — Second Tier of Car Example Hierarchy

The next step in the VFT process involves assigning appropriate measures to the
lowest tier of the hierarchy. The measures are the mechanism that allows a decision
maker to determine how well an alternative attains the objective. It is very important to
ensure relevant data is available for a selected measure. A measure that seems to capture
the essence of the objective but cannot be evaluated because the data does not exist is
meaningless (Chambal, 2002). In the car buying example, some measures are obvious
while others may have to be constructed. The question, “How do I know if an alternative
meets this objective?” is asked to help determine the appropriate measure for a given

objective. For instance, available seating can easily be measured by a direct natural
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measure of counting the number of seats. Also, the fuel efficiency can be determined by

the advertised miles per gallon. Figure 19 shows the selected measures for this sample

hierarchy.
Purchase car
\
\ \ \
Functionality Performance Safety
\ ﬁlﬁ \
\ \ \ \
Available Fuel Acceleration Brakin Passenger Collision
Seating Efficiency 9 Restraints Damage
Number of Miles per Time for Distance for Are there  Are there Crash Test
Seats gallon 0 to 60 mph 60 to 0 mph built-in side Rating

child seats? airbags?

Figure 19 — Sample Hierarchy with Measures

With the exception of the two measures under the Passenger Restraints objective,
the measures involve varying degrees of attainment. Consequently, the next step is to
develop single dimension value functions to establish a relationship between a measure’s
score and the value to the decision. To illustrate how to do this, consider one of the
measures shown in Figure 19. A measure involving continuous numerical scores such as
the “Time for O to 60 mph” measure can be represented by either a mathematical or
graphical function. The range of scores expected for potential alternatives is defined

when the measure is selected. In this case, the range involves times between 12 seconds
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and 4 seconds. The decision maker must decide how these scores translate into value to
the decision. A value of zero means the alternative adds no value to the decision for this
measure while a value of one means the alternative brings all possible value to this
measure (Kirkwood, 1997:68). The minimum and maximum scores are the easiest to
assign value. In this case, the preference is a faster car so an alternative that accelerates
from 0 to 60 mph in 4 seconds or less receives a value of one while an alternative that
does so in 12 seconds or more receives no value. The decision maker must now decide
on the intermediate scores and their respective values. One approach involves picking
the midpoint and deciding how much value that score provides. The decision maker then
decides on the general trend towards the low and high extremes. In this case, the decision
maker decided that an alternative that accelerated in 6 seconds provided only 50 percent
of overall value. The value drops off exponentially for alternatives that score more than 6
seconds while a relatively linear loss of value occurs between 4 and 6 seconds. The
resulting single dimension value function shown in Figure 20 represents the standard by
which all alternatives will be judged. The single dimension value function represents the
decision maker’s assessment of how a measure’s score translates to value towards
achieving the fundamental objective. Consequently, the single dimension value functions

may change with a different decision maker.
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Value

Time for 0 to 60 mph (Seconds)

Figure 20 — Single Dimension Value Function for "Time for 0 to 60 mph"

Once value functions have been developed for all the measures, the measures’
relative weights must be determined. Since most alternatives will require a tradeoff
between the objectives, a weighting system that establishes the importance of the
objectives is necessary. In a top-down developed hierarchy, weighting is assigned on a
local basis (Chambal, 2002). The car example is useful in illustrating the local weighting
methodology. The decision maker starts at the top of the hierarchy and decides which of
the objectives in the first tier are most important. The sum of these weights must equal
one. For instance, suppose the person buying the car decides that performance is the
most important objective and it accounts for 60 percent (0.6) of the decision. Safety is

also important, but only accounts for 25 percent (0.25) of the decision. Since all local
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weights on a tier of a branch must total one, the functionality objective must be weighted
15 percent (0.15). Furthermore, the local weights for Available Seating and Fuel
Efficiency must also total one since they are on the same tier within the Functionality
branch. The remaining objectives and the measures can be weighted similarly. The local
weights must be converted to global weights since the decision maker is interested in how
much each measure contributes to the overall decision and not just to the measure’s
immediate objective. Figure 21 shows the locally weighted sample hierarchy with global

weights in parenthesis.

Purchase car

Functionality Performance Safety
0.15(0.15) 0.6 (0.6) 0.25 (0.25)
[ ‘ 1 ’—‘—‘ [ ‘ 1
Available Fuel . . Passenger Collision
. - Acceleration Braking .
Seating Efficiency 0.8 (0.48 0.2 (012 Restraints Damage
0.4 (0.06) 0.6 (0.09) -8 (0.48) 2(0.12) 0.55 (0.1375) 0.45 (0.1125)
Number of Miles per Time for Distance for Are there  Are there Crash Test
Seats gallon 0 to 60 mph 60 to 0 mph built-in side Rating
hild seats? airbags?
1(0.06) 1(0.09) 1(0.48) 1(0.1p cnasealst amags 1(0.1125)

0.6 (0.0825) 0.4 (0.055)

Figure 21 - Sample Hierarchy with Weights

The local weights were converted to global weights as described in Chapter 2.

The global weights for each measure are of the most interest to the decision maker at this
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point. They are used in determining how well each alternative attains the fundamental
objective of purchasing a car. After each alternative is scored with the measures and the
scores are translated into value via the value functions, the decision maker can use the

following equation to determine the overall score.

Overall Value = Zv(x)i *w,

i=1
The variable n represents the number of measures, v(x); represents the value derived from
the i measure value function, and w; represents the global weight for the i measure.
The maximum overall value for an alternative cannot exceed one. Table 4 shows how the

decision maker in the car example might have scored three alternatives. The table also

shows the ranks of the alternatives after determining their overall value.

Table 4 — Sample Deterministic Analysis

Measures
Global Weights 0.06| 0.09| 048 0.12| 0.0825| 0.055|0.1125 |1
Number | Miles | Accel | Braking | Child Side Crash
of Per Time | Distance | Seats Air Test
Seats gal Bags Totals
Alternative 1
Unweighted Value 0.2 0.3 0.8 0.6 0 0.5 0.4 N/A
Weighted Value 0.012 | 0.027 | 0.384 0.072 01]0.0275| 0.045| 0.5675
Alternative 2
Unweighted Value 0.5 0.6 0.5 0.6 0 0.8 0.2 N/A
Weighted Value 0.03] 0.054 | 0.24 0.072 0| 0.044]0.0225| 0.4625
Alternative 3
Unweighted Value 0.8 0.4 0.2 0.1 09 0.8 0.6 N/A
Weighted Value 0.048 | 0.036 | 0.096 0.012 | 0.07425 | 0.044 | 0.0675 | 0.37775
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Table 4 shows how an alternative’s weighted value for each measure is obtained
by multiplying the unweighted value for the measure by the measure’s global weight.
For instance, alternative 1 received an unweighted value of 0.2 from the Number of Seats
measure value function. Since the global weight for that measure is 0.06, the weighted
value that alternative 1 receives for that measure is 0.2 * 0.06 or 0.012. The sum of the
weighted values represents the overall value for the alternative. Alternative 1 has the
highest overall value with a score of 0.5675, which represents how much of the total
value the alternative accounts for in achieving the fundamental objective (Kirkwood,

1997; Chambal, 2002).

3.3 Systems Dynamics Evaluation of Proposed Model

The third phase of this research involved observing the behavior of the proposed
model within the system dynamics model. The previously developed system dynamics
model was revised to reflect the factors that define the proposed model. The system was
then studied just as in phase one to understand the proposed model’s impact on the
behavior of the system. Additionally, the impacts of policies previously identified in the

first phase were tested to determine their applicability in the revised system.

3.4 Comparison of Current and Alternative Models

The fourth and final phase of this research involved comparing the impact of the
current and proposed MILCON models on the elimination of C-3 and C-4 facility
deficiencies. The Engineering Division of the Air Force Civil Engineer Directorate

provided a list of 257 projects from the FY2004 MILCON Integrated Priority List. This
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list represented only those projects submitted by the major commands and scored using
the current MILCON model. Each project received points based on the four major
scoring areas of MAJCOM priority, Investment Strategy Scoring Matrix, Corporate Panel
points, and Integrated Process Team points. The project list was sorted by total points in
descending order to represent the funding priority under the current MILCON model
methodology. A program funding line marking the amount of money available for any
given program determines where the list ends. Four lists were generated from funding
scenarios including $500 million, $800 million, $1.2 billion, and $1.5 billion. The
projects were then prioritized according to the proposed MILCON model. Each project
was scored using the measures developed for the proposed MILCON model. The
resulting values from the single dimension value functions were multiplied by the global
weights of the measures and summed for an overall value score. The projects were then
sorted according to their value scores in descending order. The resulting list represented
a portfolio of projects that best met the goals of the proposed MILCON model. Four lists
representing the previously mentioned funding scenarios were generated for comparison
with the current MILCON model’s results. The primary comparison involved
effectiveness at targeting C-3 and C-4 related projects. A project representing a facility
class rated C-3 or C-4 by the FY2001 Installations’ Readiness Report was considered
effective. The costs of these projects were totaled and divided by the overall program
amount to determine a targeting percent. This process was repeated for each of the
funding scenarios. Chapter 4 includes these comparisons and additional comparisions
involving the models’ ability to target older facilities in support of recapitalization and

program share by major command.
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Chapter 4. Results and Analysis

4.0 Overview

This chapter reports the results of analysis conducted in support of the objectives
presented in Chapter 1. The following sections provide the results by referring to each
phase of the overall research: system dynamics approach to evaluate the existing military
construction (MILCON) model, development of a proposed model using value focused
thinking (VFT), systems approach to evaluate the proposed model, and a comparison of

the two models.

4.1 System Dynamics Approach

Since system dynamics is especially useful in gaining insight and understanding
of complex systems having endogenous feedback loops, the first phase of this research
involved a system dynamics analysis of the MILCON prioritization model. This was
accomplished by evaluating how well the existing model was able to eliminate C-3 and
C-4 facility deficiencies. Although the resulting system dynamics model had relatively
few feedback loops, the complexity involved in determining the reductions to the major
commands’ C-3 and C-4 installation readiness requirements proved quite challenging and
provided important insight into the MILCON model.

It should be emphasized that this research focused on the effectiveness of the
MILCON model to prioritize projects intended to reduce C-3 and C-4 facility deficiencies
and not the MILCON program itself. Since corporate adjustments are not scored by the

MILCON model, their impact on C-3 and C-4 facility deficiencies do not directly
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contribute to the model’s effectiveness. However, corporate adjustments indirectly
impact the reduction of C-3 and C-4 deficiencies by reducing available funding for
projects scored by the model. Therefore, corporate adjustments were included only as an
external influence on funding. Furthermore, a basic assumption during the evaluation of
the current MILCON model was an initial lack of corporate adjustments. The resulting
MILCON model was developed in an iterative process using the general system
dynamics steps described in Chapter 3.

4.1.1 Defining the Question. The focus question for this phase of the research
was, “What critical factors affect the behavior of installation readiness from a MILCON
prioritization model perspective over the next 25 years?” The Department of Defense
goal established the year 2010 as the recommended deadline for eliminating all C-3 and
C-4 facility deficiencies; however, this timeline was extended to account for the historic
lack of funding for infrastructure requirements.

4.1.2 Developing a Mental Model. A mental model of the MILCON investment
system was initially developed through the researcher’s first-hand knowledge of the
system, an extensive review of relevant literature, and interviews with subject matter
experts. This included reviewing the MILCON prioritization model guidelines,
Congressional testimony by Air Force and DoD leadership, the Air Force Facility
Investment Plan, the fiscal year (FY) 2004 Annual Planning and Programming Guidance,
and the FY2001 Office of the Secretary of Defense Posture Statement. Finally, empirical
data from past MILCON programs were cross-referenced with data from Air Force real
property records and the FY2001 Installation Readiness Database. This data mining

effort helped create a better understanding of the relationships between major command
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(MAJCOM) plant replacement value (PRV), facility classes, facility age, mission impact,
and a host of other variables. One such effort involved an analysis of the impact plant
replacement value (PRV) had on a project’s score. Figure 22 shows how the 60 possible
points for MAJCOM priority under the existing model decrease as the priority increases.
The Air National Guard (ANG) loses half the possible points (30) by project priority 4

while Air Force Materiel Command loses 30 points only after priority 12. Finally,
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MILCON project lists from FY2003, 2004, and 2005 were analyzed to understand how
projects were being allocated among the facility classes. Table 5 shows the percent share

by facility class as observed from the three lists.

Table 5 — Project Distribution among Facility Classes (FY2003 - FY2005)

Facility Class | Total

Admin 7.92%
Cmty Spt 16.76%
Maint Prod 22.00%
Medical 0.23%
Ops Trng 36.44%
Other 0.70%
RDTE 3.38%
Strat Mob 1.05%
Supply 4.31%
Utils Grnds 7.22%
Grand Total 100.00%

4.1.3 Determining a Reference Mode. Figure 23 illustrates the hypothesized
behavior of the number of C-3 and C-4 facility class requirements over the 25-year time
horizon in response to the existing MILCON model’s prioritization of projects. As
shown in the figure, C-3 and C-4 requirements will generally decline in an exponential
manner. However, since PRV drives the current military construction prioritization

model, each MAJCOM’s success will depend on their size and number of requirements.
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C-3 and C-4 Requirements
A

time

Figure 23 — Reference Mode for Number of C-3 and C-4 Requirements Stock

4.1.4 Designing the Influence Diagram. For exponentially declining behavior
such as that shown in Figure 23, the system dynamics literature prescribes an associated
influence diagram. The influence diagram shown in Figure 24 conceptually describes the
structure that will yield the reference mode behavior from Figure 23. The diagram shows
three entities. The top entity, “Deterioration/Obsolescence/Mission Changes,” represents
an inflow into the middle entity. The middle entity, “C-3/C-4 Facilities,” represents the
stock of requirements that the Air Force would like to eliminate. The final entity,
“Revitalization/ Modernization,” represents an outflow from the “C-3/C-4 Facilities”
entity. The arrows indicate the causal relationships between the entities. The “+” and *“-*
signs indicate a positive or negative relationship between the entities connected by the

arrow. As the “Deterioration/Obsolescence/Mission Changes” entity increases, the “C-
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3/C-4 Facilities” stock increases. On the other hand, this increase in stock causes an
increase in the outflow as shown by the arrow from the “C-3/C-4 Facilities” entity to the
“Revitalization/Modernization” entity. The increase in outflow also has a corresponding
negative effect on the “C-3/C-4 Facilities” stock causing the “C-3/C-4 Facilities” to
decrease. The net result is the stock representing the “C-3 and C-4 facilities” declines
exponentially because of the negative feedback loop at the lower half of the diagram.
This exponential behavior is more pronounced when the influence from the
“Deterioration/Obsolescence/Mission Changes” entity is weak compared to that from the

“Revitalization/ Modernization™ entity.

Deterioration/Obsolescence/
Mission Changes

+
C3/C4 Facilities

Revitalization/Modernization

Figure 24 — Installation Readiness Influence Diagram
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The shape of the exponential decline in the number of C-3 and C-4 facilities
varies for each MAJCOM. Since one of the purposes of the MILCON model is to
eliminate deficient facilities, the model’s influence on this system was explored in more
detail. For the purposes of this research, the model’s influence is described as model
effectiveness, which may be either increased or decreased by a variety of factors. The
corresponding influence diagram is shown in Figure 25. This diagram shows a “Model
Effectiveness” entity influenced by “Plant Replacement Value,” “Mission Type/Mission
Impact,” and a “Decrease Model Effectiveness” entity. From the formulas used in the
current MILCON model, two factors account for 95 percent of the model’s potential
impact: the MAJCOM’s plant replacement value and the typical mission categories it
submits. The effectiveness of the MILCON model increases as plant replacement value
and mission type/mission impact (or mission matrix) increase. The entity called
“Decrease Model Effectiveness” causes a reduction in “Model Effectiveness.” There are
a number of factors that may cause a decrease in the model’s effectiveness: reduced
funding levels, corporate adjustments, and submission of projects that do not alleviate C-
3 and C-4 requirements. Finally, an increase in “Model Effectiveness” will cause an
increase in the outflow, “Revitalization/ Modernization,” resulting in a change to the “C-

3 and C-4 Facilities” stock.
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Plant Replacement
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Deterioration/Obsolescence/
Mission Changes
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Requirements
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Reduce
Model
Effectiveness

Revitalization/Modernization

Figure 25 — Influence Diagram with Model Effectiveness
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Figure 26 shows the result of numerous iterations involving the formulation of a
system hypothesis and then simulating the behavior to test the hypothesis. Stocks for
“corporate adjustments” and “model confidence” have been added to explain their
influence on the system. “Corporate Adjustments” represents a level of funding that
diverts money from funding projects under the MILCON model. It has the effect of
reducing “Model Effectiveness.” The diagram also indicates that “Corporate
Adjustments” increase as “Model Confidence” decreases and “Model Confidence”
decreases when “Revitalization/Modernization” decreases. An additional factor, “C-3/C-
4 Targeting Rate” has been added to account for the proportion of projects submitted by
the MAJCOMs that do not target C-3 and C-4 requirements. Furthermore, a C-3/C-4

targeting rate increase causes a reduction to the rate that model effectiveness declines.
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Figure 26 — Influence Diagram: Full System Representation
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Since the funding level is imposed on the system as an exogenous variable, it is
not within the boundary established for the MILCON model system. Corporate
adjustments, however, are internal to the system. A MAJCOM will advocate for a
corporate adjustment when the requirement is of such urgency that the risk of submitting
it for scoring outweighs the MAJCOM'’s confidence in the system. Ultimately, corporate
adjustments reflect a lack of confidence that the MILCON model will select projects that
best meet the strategic goals of the decision maker. The perceived or actual success rate
of the MILCON model to select projects that the MAJCOMs feel are important drives
model confidence. This influence is represented as a confidence factor determined by
what percentage of the MILCON model’s selections are targeted at C-3 and C-4
requirements; this is referred to as the C-3/C-4 targeting rate in the diagram. The
simulation process used to determine the final influence diagram is described in the next
section.

4.1.5 Simulating the System Behavior. The hypothesized system behavior was
modeled using Stella®, a computer-modeling software tool that allows the researcher to
explore system behaviors through the use of stocks, flows, and first-order differential
equations. Appendix A contains the model equations. To help explain the simulation
process, the resulting model will be presented in an iterative fashion. Although there
were numerous iterations, the discussion will focus on the end-state for each of the
principal components.

4.1.5.1 MILCON Process The MILCON process is the portion of the overall
system where requirements flow from one status to another. The flow diagram, shown in

Figure 27, includes a stock to the left of the figure that holds the C-1/C-2 requirements.
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These are not necessarily actual requirements as much as they are potential requirements
in the form of facilities and infrastructure that are part of the Air Force physical plant
whose condition meets mission requirements as defined by the C-1/C-2 facility ratings.
Over time, as facilities and infrastructure deteriorate or become obsolete, those
requirements flow via the deterioration entity to the C-3/C-4 requirements stock. In other
words, the outflow from the C-1/C-2 requirements stock transfers requirements, in the
form of dollars, to the C-3/C-4 requirements stock. The transfer is a function of the
requirements in the C-1/C-2 requirements stock, recapitalization rate, and plant

replacement value.

_ MILCON Process A-

Recap Years

Percent MAUCOM PRV Deterioration Enabled

C1 C2 Plant Value C3 C4 Requirements

Revitalization

Deterioration % %
Total C1 and C2 Total Degrade Total C3 and C4 Funding Rate

Figure 27 — Flow Diagram for C-3 and C-4 Requirements (Current MILCON Model)

Each entity in Figure 27 was modeled as a two dimensional array. The purpose of

the arrays was to track requirements by the 8 facility classes for the 12 MAJCOMs.
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Thus, the flow diagram represents 96 different parallel systems. The initial conditions for
the stocks were collected from the real property and installation readiness databases. The
C-1/C-2 requirements represent the plant replacement value by MAJCOM and facility
class while the C-3/C-4 requirements represent the MILCON requirements to attain a C-2
rating.

4.1.5.2 MILCON Model Effectiveness. After simulating the MILCON model, the
system boundary was expanded to include MILCON model effectiveness. The entities
comprising the MILCON model effectiveness are shown in Figure 28. The initial
conditions for these entities included a 100 percent C-3/C-4 Target Factor value, Plant
Replacement Values based on the real property database, and Mission Type and Impact
based on percent apportioned to the mission categories and their impacts. Mission Type
and Impact was calculated from the actual percents for the FY2003, FY2004, and

FY2005 integrated priority lists.
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_ MILCON Model A-

Plant Replacement Value

Mission Type and Impact

Model Effectiveness

Reduce Model Effectiveness

C3 C4 Target Factor

Figure 28 — Current MILCON Model Entities

4.1.5.3 Model Confidence and Corporate Adjustments. The boundary of the
model was expanded one more time to account for the impact of model confidence and
corporate adjustments. These were modeled as separate stocks connected by a trade-off
flow as shown in Figure 29. The tradeoff flow served the purpose of transferring unitless
stock between the two stocks. The reason for this was to account for changes in model
confidence and the corresponding increase/decrease in corporate adjustment levels. The

stocks did not track individual MAJCOM confidence or corporate adjustments; instead,
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the values were aggregated. This represented the impact on the system and exhibited

behavior that made intuitive sense.

_ Corporate Adjustments A-

Corporate Adjustments

/lﬁ) Tradeoff

_ Model Confidence A-

Model Confidence

Figure 29 — Flow Diagram for Model Confidence and Corporate Adjustments

4.1.5.4 Entire System. Figure 30 shows the entire system. The initial conditions
were set at 100 percent for model confidence representing full confidence in the model
and O percent for corporate adjustments. The two stocks trade off stock levels within this
closed subsystem. The three subsystems are related as shown by the arrows between the

groupings. As the model effectiveness entity increases, the revitalization flow increases.
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Changes in the revitalization flow feed into a confidence factor that adjusts the balance of
stocks between model confidence and corporate adjustments. The no corporate
adjustment policy entity closes the tradeoff flow resulting in no transfer to the corporate
adjustment stock. The corporate adjustment stock level reduces the model effectiveness
because corporate adjustments use up varying portions of the MILCON funding that
comes from outside the system. This completes the feedback loops between the three

portions of the system.
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4.1.6 Exploring Management Policies. The completed Stella® model provided
interesting information regarding the behavior of the stock for the C-3 and C-4
requirements. Since this stock actually represents 96 different stocks, the combined total
was initially observed to determine its overall behavior. The system was initially
observed by isolating the stock for C-3 and C-4 requirements. In others words, the
system will initially not allow the degradation of C-1 and C-2 facilities over time to add
to the stock. This initial constraint, which helped develop a basic understanding of the
system behavior, was later relaxed to simulate the real-world impact of deteriorating
facilites. With the deterioration flow initially closed, the system reduces the level of C-3
and C-4 requirements rapidly before reaching a steady-state condition as shown in Figure
31. The steady-state level varies as a function of the outside MILCON funding level and

the selected C-3/C-4 target factor.
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Figure 31 — Current Model C-3/C-4 Stock Behavior with No Deterioration

Higher values for either variable promote a more rapid decline and result in lower
steady-state levels. It is important to emphasize that although the steady-state level is
lower, the numerical change is meaningless since the system has not been calibrated.
This is not a problem since the objective is not to determine a specific amount, but rather
to observe an improvement in the behavior pattern. Nevertheless, the behavior of the
funding rate is of most concern. The graph shows that although the C-3/C-4
requirements stock decreases as expected, the corresponding decrease in the revitalization
flow (aggregated as funding rate) indicates the flow remains extremely low and possibly

completely shuts down. This behavior would mean the model cannot accomplish the
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goal of eliminating C-3 and C-4 requirements even in the best of scenarios (i.e., no
additional requirements added due to deterioration since that flow was closed).
Exploring the model with the deterioration flow engaged results in the behavior
shown in Figure 32. The behavior differs from the previous figure. The C-3/C-4
requirements behavior starts to increase as the rate of deterioration exceeds the MILCON
model’s ability to fund the requirements resulting in an undesirable accumulation of

C-3/C-4 stock.

& 1:Total C3 and C4 2: Funding Rate
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Figure 32 — Current Model C-3/C-4 Requirement Behavior with Deterioration

The increasing trend for C-3/C-4 requirements shown in the previous figure can
be alleviated with the application of a management policy. Within the boundary of the

system, instituting a “No Corporate Adjustments” policy improves the behavior. Figure
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33 shows the result of instituting this policy in the previous scenario (deterioration
active). The funding rate declines unfavorably as before. This is due to the allocation of
funds based on MAJCOM PRV. A MAJCOM will get a predetermined share of the
MILCON funding with no regard to its C-3/C-4 requirements. Once the MAJCOM
eliminates its C-3/C-4 requirements, the MAJCOM continues to get that amount but it
does not go toward reducing the Air Force’s C-3 and C-4 requirements. A proposed
MILCON model with a strong fair share philosophy would not appear to achieve the Air
Force goal. On a positive note, the steady-state level for the C-3/C-4 stock is
considerably lower indicating that the No Corporate Adjustments policy not only corrects
for the deterioration, but improves the overall performance of the model. It appears that a

proposed MILCON model might also benefit from this policy.
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Figure 33 — Current Model C-3/C-4 Requirement Behavior with Deterioration and No
Corporate Adjustment Policy
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The figures presented thus far represent an aggregate view of the C-3 and C-4
requirements stock behavior. A closer look at individual MAJCOMSs’ results leads to a
different understanding of the system behavior. Intuitively, one would expect a large
MAIJCOM with relatively few requirements to quickly reduce their C-3 and C-4 facility
requirements. Figure 34 shows Air Combat Command (ACC), Air National Guard
(ANG), and Air Force Materiel Command’s (AFMC) results for the previous scenario.
As a large MAJCOM with relatively few requirements, ACC shows a rapid decline to
nearly zero. ANG, a smaller command with a large number of requirements, encounters
extreme difficulty in eliminating its C-3 and C-4 facility requirements. AFMC, a large
MAJCOM with a large number of requirements, performs considerably worse than the
smaller sized Air Combat Command with fewer requirements. This occurs for two
reasons. First, it makes sense that it will take a MAJCOM with a large share of the
MILCON program longer to eliminate a very large number of requirements. Less
obvious, however, is the impact that the type of projects has on the funding success. In
the case of AFMC, a large number of their projects are Research, Development, Testing,
and Evaluation (RDTE)-type projects that do not score well under the current model.
ACC and ANG’s requirements are largely in the Operations and Training and
Maintenance and Production facility classes. Those classes typically receive more points
than other facility classes. Consequently, despite their large PRV, they are unable to
leverage enough funding to significantly reduce their requirements. The lack of targeted
funding towards C-3 and C-4 requirements inhibits the current model’s ability to achieve
the goal of eliminating these requirements. This occurs because over time much of the

funding from the larger MAJCOMs is being allocated to facility class requirements that
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have already been fixed. The MAJCOMs and facility classes that require the funding do

not receive it at the necessary rate.
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Figure 34 — MAJCOM Comparison in Reducing C-3/C-4 Requirements

In summary, the model confidence is a difficult stock to control in real life.
People act on their perceptions of the scoring model’s effectiveness for reasons that are
sometimes difficult to identify. The tradeoff flow between the model confidence stock
and the corporate adjustment stock provides significant leverage in the system. A policy
aimed at reducing corporate adjustments or treating them separate from the MILCON

total obligation authority would result in improved system behavior. Furthermore, the
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C-3 and C-4 Requirements stock could then be eliminated by an established year simply
by adjusting the funding level (something that would have to be done from outside the
system and may have other effects not explored here). Unfortunately, the dynamic
associated with the fair share allocation still would be in effect and would retard the
progress. The extremely high funding levels required to eliminate the C-3 and C-4
Requirement stock by the year 2010 are not likely. An alternative approach that targets
the heart of the MILCON scoring model would be necessary. The use of fair share
allocation based on any factor other than the goal in question has been shown not to work
in this simulation. Therefore, a new MILCON scoring model should abandon the fair
share allocation based on plant replacement value in order to more effectively achieve the
goal of eliminating C-3 and C-4 MILCON requirements. Additionally, policies of
requiring all MAJCOM submitted projects to target C-3 and C-4 requirements along with
a separate corporate adjustment funding system would help ensure the long term success

of a proposed MILCON scoring model.

4.2 Development of a Proposed Model

This section provides details on the development of a proposed MILCON
prioritization model using value focused thinking (VFT). Organized according to the
methodology outlined in Chapter 3, this section describes the value hierarchy developed
using the “Gold Standard” approach. The intent of the VFT is to produce a rank-ordered
listing of projects from the perspective of the value they contribute to the organization’s

articulated objectives.
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4.2.1 The “Gold Standard.” The “Gold Standard” approach involves a
comprehensive review of an organization’s written policies, directives, and guidance to
gain a reasonable insight into what the decision maker values in decisions. This research
used the six different source documents shown in Table 6 to determine the Department of

Defense and Air Force strategic objectives as they relate to capital investment goals.

Table 6 — Gold Standard Source Documents

A Framework for Readiness

Air Force Facilities Investment Plan

Civil Engineer Strategic Plan

Air Force Doctrine Document 2-4.4 Bases

Infrastructure and Facilities

FY2004 Annual Planning and Programming Guidance

Air Force Instruction 32-1021 Military Construction Program

Specifically, content analysis was performed on these documents to identify broad
concept groups related to the MILCON process. These groups included quality of life,
efficiency, mission capabilities, environment, sense of community, responsiveness,
security, right size, and right place. In addition to the insight gained from this document
review, the researcher developed an initial set of measures based on personal experience
as a military construction program manager. These measures were reviewed by a team of
subject matter experts serving as a proxy decision maker and modified where necessary.

4.2.2 Value Hierarchy. An initial hierarchy, developed using the gold standard,
along with a brief explanation of the VFT process was sent to the group of subject matter

experts for review. Each subject matter expert was contacted via telephone and the
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hierarchy was adjusted according to their inputs. Insights gained from the system
dynamics evaluation of the current MILCON model helped guide any adjustments to the
hierarchy. For instance, suggestions to include plant replacement value were rejected
based on evidence from the system dynamics phase of the research.

4.2.2.1 Fundamental Objective. The intent of the hierarchy is to produce an
ordered list of most valued to least valued projects from the perspective of the
organization’s articulated objectives. The fundamental objective for the value hierarchy
is to select MILCON projects that best reflect the capital investment strategy as outline in
the Facilities Investment Plan. Specifically, the intent is to increase the percentage of
projects that target C-3 and C-4 requirements. Nevertheless, the goal is not to exclusively
select projects that target C-3 and C-4 requirements.

4.2.2.2 Top-Tier Objectives. After performing content analysis on the previously
mentioned six documents, a comprehensive list of concepts relevant to the fundamental
objective was developed. This review of each source document for concept relationships
and importance uncovered consistent results. Grouping similar concepts resulted in an
affinity diagram. The eight major groups of the affinity diagram and their respective
concepts are summarized in Appendix B. Before proceeding with the development of the
value hierarchy, some of the more important concepts will be briefly discussed.

“Installation engineering is the sum total of activities needed to develop, operate,
sustain, restore, and protect bases, infrastructure, and facilities” (Civil Engineer Strategic
Plan Volume 1, 2000:28). The strategic plan further explains that the measures of
success are meeting mission requirements, providing quality working and living

environments, and doing so in an efficient manner. Similarly, the Office of the Secretary
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of Defense 2001 Posture Statement highlights the following four strategic goals for their
facility investment strategy: right size and place, right resources, right quality, and right
tools and metrics. The first three goals are similar to the measures of success identified
for installation engineering in the Civil Engineer Strategic Plan. Right size and place
encompasses meeting mission requirements as well as doing so in an efficient manner.
Right resources further expounds on the concept of efficiency. Additionally, right quality
is equivalent to providing quality working and living environments. For the civil
engineering field, the focus is on maintaining the infrastructure in support of operations.
Air Force doctrines states that “more emphasis may be needed in the other infrastructure
areas to support mission accomplishment, morale, quality of life, and to ensure the
provision of essential services” (AF DD 2.4-4, 1999). These priorities are similar to the
ones seen in the previous two documents. Furthermore, the doctrine highlights efficiency
when explaining that “strategic basing ...seeks to strike a balance between ... increased
efficiency ... quality of life and sense of community” (AFDD 2-4.4, 1999:42).

Based on the content of relevant documents, the top tier of the value hierarchy
includes efficiency, operational support, and quality of life in support of the fundamental
objective as shown in Figure 35. These three values collectively encompass all sub-
objectives (or refined values), thereby resulting in a complete or collectively exhaustive
top tier. The sub-objectives, represented by the branches of the hierarchy, are
collectively exhaustive as well. Further decomposition of each sub-objective resulted in
additional tiers for the value hierarchy. This disaggregating process was repeated until a

set of measures could be identified that adequately consider the value of the lowest tier
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sub-objectives. The next three sections explain the sub-objectives and the resulting

measures for each branch.

Select MILCON Projects to Reduce C-3 and
C-4 Requirements

Efficiencies

Operational
Support

Quality of Life

Figure 35 - First Tier of Proposed MILCON Model Hierarchy

4.2.2.3 Efficiencies Branch. The efficiencies branch addresses the need to utilize

resources in the best possible manner to achieve cost-efficient facilities. After reviewing

the concepts included in the efficiency group of the affinity diagram, Figure 36 shows

that two main sub-objectives were identified: operational efficiency and resource

efficiency. The intent of operational efficiency is the collocation of functions to improve

operations. Concepts from the content analysis that support operational efficiency

99 C6y

include “efficient and effective base operating environment,” “improve operational

efficiency,” and “maximum operating efficiency.”
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Efficiencies

Operational Resources

Figure 36 — Efficiencies Branch

Figure 37 shows the operational efficiencies objective and its sub-objectives. In
general, operational efficiencies deal with ensuring work functions are in the right place
and are correctly sized. To be more specific, the “right size and place” goal directs the
armed forces to “locate, size, and configure defense installations and facilities to meet the
requirements of today’s and tomorrow’s force structures” (OSD Posture Statement,

2001:1i).

Operational

Right Place Right Size

Figure 37 — Operational Efficiencies with Sub-objectives
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Resource efficiency is concerned with making the best use of limited resources.
Shown in Figure 38, two specific concepts found during the doctrine review included the
effective use of facilities (i.e., joint-use facilities) and economics. Joint-use facilities are
facilities used by organizations from two or more branches of the armed services, thereby
improving the effective use of facilities. Economics, on the other hand, addresses the
return on investment of facilities. The current military construction model encourages
return on investment by awarding additional points for facilities that have a payback

period of less than 10 years.

Resources

Joint Use Economics

Figure 38 — Resources Efficiencies with Sub-Objectives

The bottom-tier sub-objectives (right place, right size, joint-use, and economics)
for the efficiencies branch represent a sufficient level of decomposition to apply measures
for evaluating alternatives. Five discrete measures were selected for these sub-objectives
as shown in Figure 39. As the figure indicates, three of the sub-objectives have a single
measure associated with each of them. Each of these measures are based on a Yes/No

criterion. The single dimension value function (SDVF) for these measures award the
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maximum value of “1” for a “Yes” score and the minimum value of “0” for a “No” score.
The fourth sub-objective, right size, has two measures associated with it. Similar to the
other measures, consolidation is based on a Yes/No criterion. The remaining measure,
footprint reduction, could receive three different scores: “No reduction,” “Reduction of
less than 100 percent,” and “Reduction of more than 100 percent.” The values associated

with each of these scores are 0, 0.7, and 1, respectively.

Efficiencies

Operational Resources

Right Place Right Size Joint Use Economics
Joint Use >< Payback >
Structure

Figure 39 — Efficiencies Branch with Measures

Footprint
Reduction

4.2.2.4 Operational Support Branch. The operational support branch of the
hierarchy focuses on the support a facility construction project provides to the primary
mission of an Air Force base. The primary mission is the purpose or role the base fills

during wartime. The author’s review of doctrine uncovered three major sub-objectives
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that support the operational support objective: readiness, responsiveness, security, and
missions. Missions was added as a fourth major sub-objective and will be explained

later. Figure 40 shows these areas.

Operational
Support

Readiness Responsiveness Security Missions

Figure 40 — Operational Support Branch

The OSD Posture Statement explains that since 69 percent of the department’s
facilities are rated C-3 or C-4, we must restore readiness and prevent this from happening
again (OSD Posture Statement, 2001:1). Readiness is measured using the installation
readiness rating system introduced by the DoD in 1999. The military construction
program is primarily responsible for construction of new facilities to provide capability
that did not previously exist and recapitalization of existing facilities. Air Force civil
engineers commonly refer to these two distinct responsibilities as “deficit construction”
and “restoration and modernization”. Consequently, reduce deficit and restore and
modernize (R&M) fully describe the readiness sub-objective. Figure 41 shows the sub-

objectives supporting readiness.
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Readiness

Reduce Restore &
Deficit Modernize

Figure 41 — Readiness with Sub-Objectives

In some cases, facilities and/or infrastructure do not exist but are required to
support the mission. The reduce deficit sub-objective speaks to this readiness need.
Additionally, restore and modernize addresses the need to fix degraded facilities so they
can better support the mission. The Annual Planning and Programming Guidance for
fiscal year 2004 and the Facilities Investment Plan also address the need to focus on
installation readiness. Outcome 14 within the programming guidance directs a “focus on
restoring and modernizing existing facilities and infrastructure, and concentrate projects
on eliminating C-3/C-4 rated facility classes by 2010” (FY 2004 APPG, 2003:47).
Furthermore, the Facilities Investment Plan reports one of the Defense Planning
Guidance goals is to “target the recapitalization investment to restore the readiness of
existing facilities to at least C-2 status, on average, by the end of 2010 (Facilities
Investment Plan, 2002: 1). The plan incorporates this defense-wide requirement into its

Air Force Facilities Investment goals shown in Figure 42.
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USAF Facilities Investment Goals
1. Ensure mission readiness

2. Provide facilities necessary to support the acquisition of
new weapons, equipment, and systems

3. Sustain facilities and infrastructure through their intended
design life or until no longer required

4. Ensure adequate housing for all Air Force members and
their families no matter where they live

5. Improve overall facility conditions to
acceptable standards across all installations

6. Recapitalize obsolete and/or deteriorated real property
assets atthe end of their useful life

7. Pursue efficiencies in facility and infrastructure
management, and reduce future costs

Figure 42 — Facilities Investment Plan Goals

(Facilities Investment Plan, 2002)

Furthermore, from a measurement perspective, the plan clarifies that “we will
closely monitor progress toward eliminating C-3 and C-4 rated facility conditions and
ensure investment is focused on the most critical Air Force restoration and modernization
requirements” (Facilities Investment Plan, 2002: 1). Finally, the Air Force Doctrine
Document 2.4-4, the Civil Engineer Strategic Plan, and Air Force Instruction 32-1021
address the readiness objective either directly by mentioning readiness or through related
terms such as modernization, meeting validated requirements, etc.

A second objective under operational support is responsiveness. The Office of
the Secretary of Defense (OSD) Posture Statement explains responsiveness in terms of
having facilities in time to support missions (OSD Posture Statement, 2001:5). The
Facility Investment Plan emphasizes responsiveness when it states “recapitalizing our

facilities and infrastructure will ensure we have the right facilities at the right time ... to
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support military readiness” (Facilities Investment Plan, 2002: 24). Figure 43 presents

sub-objectives under responsiveness.

Responsiveness
\

| |
Ability to Mission
Execute Timing

Figure 43 — Responsiveness with Sub-Objectives

A facility that is not available in time to support the mission fails to achieve the
responsiveness sub-objective. Sub-objectives under the responsiveness sub-objective
include ability to execute and mission timing. Ability to execute is straightforward. It
touches on the “delivery in timely manner” concept found in the OSD Posture Statement.
A facility can only start supporting the operations once it is completed. The construction
time for a military construction project depends on the details of the project. Therefore,
any manner that a project can be accelerated to ensure delivery in a timely manner has
value. One such method is design-build. In design-build, “the architect of record and the
construction contractor collaborate to provide the best balance between design,
construction technology, and cost” (PM Guide, 2000). One benefit of design-build is a

speedier schedule since “certain elements of construction [can] proceed simultaneously
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with design” (PM Guide, 2000). Mission timing depends on the priority of a project and
long-term planning. A desired aim for building the future as stated in the Civil Engineer
Strategic Plan is to “directly link planning priorities with resource allocation process”
(Civil Engineer Strategic Plan Volume 2, 2000: i). This is recognition of the importance
of priorities and long-term planning.

The third objective synthesized from the six guiding documents was security.
Security does not have any sub-objectives under it. According to Air Force Doctrine
Document 2.4-4, “security and, more specifically, base operability and defense are part of
the primary missions of combat support” (AFDD 2-4.4, 1999:110). Base infrastructure
provided through the military construction program ensures a secure operating
environment for executing the primary mission. Intoday’s world, the primary threat to
most Air Force installations is terrorism. The FY2004 Annual Planning and
Programming Guidance directs a focus on “mitigat[ing] identified terrorism and force
protection vulnerabilities” (FY2004 APPG, 2003: 45). Effective facility actions may
include enhancements to the base perimeter, relocation of facilities, or construction of
joint civilian and military command centers. Constrained funding requires a tradeoff
between achieving the security sub-objective and the other objectives of readiness,
responsiveness, and missions.

The final objective under operational support is missions. Figure 44 shows this
objective. The author did not originally include this objective, although in retrospect it is
clearly represented in the affinity diagram through such concepts as administrative
support, infrastructure investment, infrastructure supporting operations, logistical

support, and projection of aerospace power. The author added missions as a fourth
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objective under operational support on the recommendation of a major command
programmer during a subject matter expert review of the hierarchy. Mission captures the
values of directly supporting a base’s combat capability or mission support. Missions is
divided into combat capability and mission support. These divisions reflect the differing
value between an alternative that enhances combat capability and one that helps mission
support. Examples of combat capability include airfields, squadron operations facilities,
airfield tower, and other operations facilities. On the other hand, mission support
facilities include administrative facilities, base civil engineer shops, transportation, and

logistics facilities.

Missions

Combat Mission
Capability Support

Figure 44 — Missions with Sub-Objectives

Figure 45 shows the operational support branch of the hierarchy and the
objectives that fully encompass the operational support objective. Each objective is
further decomposed into sub-objectives to more narrowly define them. The readiness

objective contains two sub-objectives labeled “reduce deficit” and “restoration and
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modernization.” The responsiveness objective is supported by “ability to execute” and
“mission timing.” Security, as defined above, has no further objectives since it is
sufficiently narrow to apply a measure. The final objective, missions, is decomposed into

“combat capability” and “mission support.”

Operational
Support
Readiness Responsiveness Security Missions
Reduce Restore & Ability to Mission Securit Combat Mission
Deficit Modernize Execute Timing ¥ Capability Support

\ [
Improves IRR Design Build Corrects Direct Ops Warfighting
ATFP Support Enablers
Improves IRR ‘ ‘
Years to Mission Installation
Need Date Panel Priority CC Priority

Figure 45 — Operational Support Branch with Measures

In either deficit reduction or R&M, the chosen metric is the DoD’s installation
readiness rating system. Furthermore, the single dimension value function shown in
Figure 46 represents “improves IRR” for either reduce deficit or R&M. The rationale for
assigning value for the improves IRR measure is based on the Facilities Investment Plan
goal of eliminating C-3 and C-4 requirements. The single dimension value function
assigns a full value of “1” for a project that targets an installation’s facility classes rated
C-4. Similarly, “0.8” of full value is awarded for C-3. Conversely, a minimal value of

“0.3” is awarded for C-2 while a project that targets a C-1 facility class has no value.

108



Improves IRR

0.8 /
0.6 /

. Y

o

C1 c2 C3 C4
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Figure 46 — Improves IRR Single Dimension Value Function

There are four measures that help assess the value for the sub-objectives ability to
execute and mission timing. Ability to execute is directly measured by the design-build
measure. An alternative that employs the design-build methodology receives a full-value
of “1”” while all alternatives that do not use design-build receive “0” value. The mission
timing sub-objective is measured by three measures. The measures include years to need
date, mission panel priority, and installation commander priority. The years to need date
measure mimics the mission timing measure used in the existing military construction
prioritization model. An alternative receives full value of “1” for alternatives that
directly support synchronized arrival of a mission increase (Facilities Investment Plan,
2002: 20). All other alternatives receive “0” value. Ideally, this measure would capture a
more comprehensive range of scores from near synchronization to overdue.

Unfortunately, a lack of data required the simpler use of the measure. The mission panel
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priority measure recognizes the importance of placing an Air Force perspective on
facility requirements. The mission panel is in a position to transcend individual
installation needs and assess the relative importance of the alternatives in a broader
scope. The measure assigns value based on the priority assigned by the panel, which is
based on a ranking of projects that fall within the purview of the mission panel. The
measure is an inverse function of the panel’s priority.

1
Panel Ranking

Value =

For example, the mission panel’s priority 1 project receives full value of “1” while the
panel’s priority 10 project receives a value of “0.1” for the mission panel measure.
Finally, the third measure supporting mission timing is installation commander priority.
Similar to mission panel priority, this measure assesses the importance placed on an
alternative by the installation commander. A key distinction is the use of the installation
commander’s priority instead of the current major commander’s priority. The rationale
for using installation commander’s priority is rooted in idea that the installation
commander understands the needs of the installation best. A major commander’s
prioritization of all installations under his/her command presumes that one installation’s
top requirement is more pressing than another’s. The installation commander priority
measure follows the same single dimension value function methodology as the mission
panel priority measure and uses an inverse relationship.

1
Installation Commander Ranking

Value =
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Each of the remaining sub-objectives has one measure to assess the value an
alternative provides. Security is directly measured by answering the question “Does this
project correct a documented anti-terrorism force protection (ATFP) problem?”
Alternatives that correct AFTP problems receive the full value of “1”” while all others
receive “0” value. Similarly, the combat capability sub-objective is measured by
answering the question “does the alternative provide direct operational support?”
Alternatives that do provide direct operational support receive the full value of “1” while
others receive “0” value. Finally, the measure for mission support involves asking the
question “does the alternative provide mission support other than direct operational
support?”’ Alternatives with a “yes” score receive a value of “1”” while all others receive
a “0” value.

4.2.2.5 Quality of Life Branch. The quality of life objective is the third and final
objective in the top tier of the value hierarchy. The quality of life branch directly
supports the Air Force Strategic Plan goal of Quality People. The Air Force seeks to
attract and retain the highest quality people. One factor in attracting and retaining quality
people is the quality of life on an installation; specifically the quality of its facilities. The
author’s review of the doctrine, policy, and guidance documents yielded numerous
references to quality of life concepts such as installation excellence, enduring facilities,
compliance with quality standards, and quality working and living environment. Five of
the six documents reviewed contain specific reference to “Quality of Life.” The sixth
document, Air Force Instruction 32-1021, references “compliance with quality

standards;” a subset of the quality of life concept. Quality of life can be broken into two
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objectives, “Sense of Community” and “Workplace Quality of Life,” as shown in Figure

47.

Quality of Life

Workplace Sense of
QoL Community

Figure 47 — Quality of Life Objective

In his testimony before the House Armed Services Committee in 2001, the Air
Force Civil Engineer explained that quality of life extends into the workplace. An airman
who has to move buckets around in an aircraft hangar because of a leaking roof is an
example of facilities not providing the high quality support airman have come to expect
(Armed Services Committee, 2001). Two sub-objectives that describe workplace quality
of life include modern facilities and safe facilities. The OSD Posture Statement , AFDD
2-4.4, and the Civil Engineer Strategic Plan reference concepts relating to these sub-
objectives when they address healthy facilities, quality of service, perception of overall
quality, and installation excellence. Figure 48 shows Workplace QoL and its two sub-

objectives.

112



Workplace
QoL
\
| |

Modern Safe
Facilities Facilities

Figure 48 — Workplace Quality of Life with Sub-Objectives

Former Chief Master Sergeant of the Air Force testified before the House
National Security Committee on Morale, Welfare and Recreation Oversight in 1998. He
described sense of community as a sense of belonging and attributed it directly to
retention and overall readiness of the Air Force (Benkin, 1998). The sense of community
objective can be further divided into support facilities and promotes community sub-
objectives as shown in Figure 49. Support facilities include primarily facilities that
enhance morale such as fitness centers, dormitories, child development centers, and
bowling alleys. Promotes community captures the value of strengthening the Air Force

family especially at installations with large populations that tend to be less integrated.
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Community

Support Promotes
Facilities Community

Figure 49 — Sense of Community with Sub-Objectives

The measures selected for determining how much value an alternative provides
under the quality of life objective are shown in Figure 50 and include average facility
age, eliminates safety violation, support facility, and population. Facility age measures
the value for modern facilities. Facility age is commonly used as an indicator of facility
condition (Facilities Recapitalization Metric, 2002). Eliminates safety violation is a
straightforward measure that helps promote projects that improve working conditions.
Additionally, the support facility measure encourages investment in support facilities to
help improve retention of personnel. Finally, the population metric favors investments in

facilities that benefit the maximum number of personnel.
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Figure 50 — Quality of Life Branch with Measures

The single dimension value function for average facility age is based on the
desired 67-year recapitalization rate stated in the Facilities Investment Plan. Each
alternative score is based on the average age of its category code at the installation in
question. Value is assigned to the score according to the following value functions

score 267 : Value =1

score

score <67 : Value =

The eliminates safety violation and support facilities measures are “Yes/No” measures
where a “Yes” score receives a value of “1” and a “No” score receives a “0” value. An
alternative scores a “Yes” for safety violation if the programming document references
existing safety discrepancies that will be eliminated. Also, an alternative that involves a
morale, welfare, and recreation type facility receives a “Yes” score for support facility.

Finally, the population measure assigns values to scores ranging from less than 2,000 to
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greater than 10,000. The total installation population is the score for this measure. The
single dimension value function for this measure consists of five categories as shown in
Table 7. Appendix C contains the supporting population data used for scoring the

alternatives.

Table 7 — Population Measure Value Function

Score Value
< 2,000 0
2,000 - 3,999 0.3
4,000 - 5,999 0.5
6,000 — 10,000 0.8
> 10,000 1

This concludes the section on describing the value hierarchy developed using the
gold standard. It is important to reiterate at this point that the author personally
developed the single dimension value functions for the measures as a proxy decision
maker. The objectives and sub-objectives, on the other hand, are rooted directly in
existing Department of Defense and Air Force doctrine, policy, and guidance. Subject
matter experts from three major commands reviewed the hierarchy for accuracy and
completeness. The author incorporated suggestions from the subject matter experts
insofar as these suggestions agreed with information found in the six source documents.

4.2.2.6 Hierarchy Weights. The weighting of the value hierarchy is as critical as
where the objectives fit in the hierarchy. The use of an affinity diagram to construct the
hierarchy implies a bottom-up approach to the construction of the hierarchy. However,

since the individual concepts were grouped together and then re-assessed as to
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importance, the hierarchy was actually developed from a top-down perspective.
Kirkwood (1997) recommends a local weighting approach when a hierarchy is
constructed in this fashion because the decision maker can more readily make tradeoffs
between objectives within the branches. Furthermore, since the true decision maker for
the MILCON model (i.e., Air Force Chief of Staff) was inaccessible, the researcher acted
as the proxy decision maker and assigned weights locally for the hierarchy.

The top-tier objectives supporting the fundamental objective include efficiencies,
operational support, and quality of life. Using the local weighting methodology, the
author assigned decimal weights totaling 1.0 for these three objectives. Operational
support received a weight of 0.5, which implies that half the value of achieving the
fundamental objective comes from operational support. This is consistent with the
emphasis placed on supporting the mission surmised from the six source documents.
Efficiency and quality of life are roughly equal; however, the frequent references to
quality of life compared to efficiency justified a slightly higher weight. Therefore, the
resultant weights for quality of life and efficiency were 0.3 and 0.2, respectively.
Similarly, the author assigned the remaining weights locally down each branch of the
hierarchy.

Figure 51 shows the efficiency branch along with its objectives and their
respective sub-objectives. The operational objective was given 0.6 weight and the
resources was given 0.4 weights. Furthermore, under operational, right size was decided
to be slightly more important than right place. Right size was given 0.6 weight and right
place 0.4. On the other hand, under resources, joint use and economics were decided to

carry equal weight and each received half the local weight. Finally, the only measures
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that required local weight tradeoffs involved the two weights under right size. A
premium has been placed on sustainment funds and consequently the Department of
Defense is stressing footprint reduction through demolition programs. Given this
emphasis, footprint reduction received 0.65 of the local weight and consolidation

received 0.35. The numbers in parenthesis represent the global weights.

0.2 (0.2)
Efficiencies
0.6 (0.12) | 0.4 (0.08)
Operational Resources
|

0.6 (0.072) 0.4 (0.048) 0.5 (0.04) 0.5 (0.04)

Right Place Right Size Joint Use Economics
1(0.072) 1(0.04) | 1(0.04)

Force Joint Use Payback
Structure
0.35 (0.0168) 0.65 (0.0312)
Consolidation Footprir\t
Reduction

Figure 51 — Local (Global) Weights for Efficiencies Branch

Figure 52 shows the operational support branch local weights (with global
weights in parenthesis). The first tradeoff involved readiness, responsiveness, security,
and missions. Readiness was given almost half the value because it was the most
prevalent goal in the reviewed doctrine. It was given a 0.45 local weight. Missions was

determined to be the next most important objective within this branch. Missions received
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a 0.35 weight. Next, responsiveness is almost half as important as missions and
consequently was assigned a 0.15 weight. The remaining 0.05 was put against the
remaining objective, security.

Under readiness, reduce deficit and restoration and modernization have
approximately equal importance and consequently were each assigned 0.5. Alternatively,
under responsiveness, mission timing is almost all of the value. It received a 0.9 weight
because it includes important sub-objectives including installation commander priority
and mission panel priority. The remaining 0.1 was assigned to ability to execute.
Security only had one sub-objective and one measure so they received full local weight
for their respective tiers. Under the final branch for the operational support objective,
missions is made up of combat capability and mission support. Combat capability is the
operational side of missions and therefore twice as important as mission support. The
weights were assigned accordingly 0.7 and 0.3.

Mission timing is the only sub-objective in the operational support branch that has
more than one measure and requires tradeoff among local weights. The commander
knows his/her requirements better than anyone. Therefore, more than half the weight was
given to installation commander priority. Next, the functional experts from the mission
panels are responsible for the Air Force’s cross-cutting issues as directed by the enhanced
corporate structure. A 0.3 weight was assigned to the mission panel priority and the

remaining weight of 0.1 was assigned to the years to need date.
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Figure 52 — Local (Global) Weights for Operational Support Branch



The quality of life (QoL) branch shown in Figure 53 is supported by workplace
QoL and sense of community and their sub-objectives. According to senior Air Force
leadership, the workplace QoL is an important issue and directly affects readiness and
retention of our valued personnel (Robbins Testimony, 2001). Workplace QoL was
weighted 0.6 while sense of community received the remainder of the weight, 0.4. As the
proxy decision maker, the author decided that within workplace QoL, modern facilities is
twice as important as safe facilities. Local weights of 0.7 and 0.3, respectively, were
assigned. Finally, support facilities provide the rest and relaxation necessary for our
airmen in a high operations tempo environment. The importance of support facilities is
0.8 and promotes community is 0.2. Since all of the measures are associated with a

single objective, they all received local weights of one by default.

0.3 (0.3)

Quality of Life
|

0.6 (0.18) 10.4(0.12)
Workplace Sense of
QoL Community
0.7 (0.126), w ‘ 0.3 (0.054) 0.8 (0.096) \ 0.2(0.024)
Modern Safe Support Promotes
Facilities Facilities Facilities Community
1(0.126) \ 1 (0.054) \ 1 (0.096) 1(0.024)

- Eliminates Support Base
Facility A
< aclily ~ge >< Safety Prob > < Facility > < Population >

Figure 53 — Local (Global) Weights for Quality of Life Branch
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Since it is easy to lose perspective on the contribution a specific measure provides
to the overall value of a decision, a locally weighted hierarchy benefits from a
comparison of the measures’ global weights. Some measures may have such large
weights that they drive the decision while others that are weighted too small have no
impact on the decision. Consequently, it is useful to conduct a comparison of global
weights to ensure the measures’ weights are relatively balanced. Figure 54 shows the

global weights of the 18 measures. Appendix D contains local weights for the hierarchy.
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Figure 54 — Global Weights of Measures
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The distribution shows that four measures account for almost half the value of the
decision. Similarly, a number of measures appear to contribute very little to the overall
value of the decision. In a situation such as this, the decision maker may consider
adjusting the hierarchy weights or eliminating these weights from the hierarchy; the
choice ultimately rests with the decision maker. For this research, the weights were not
adjusted.

4.2.2.7 Assumptions in Scoring the Alternatives. Accurate assessment of the
alternatives (i.e., projects) is predicated on accurate and complete data. For many
measures, the availability of existing data facilitated the direct scoring of alternatives. In
some cases, however, a set of assumptions were used to compensate for missing or
incomplete data. Although applying assumptions as a type of pseudo-measurement is
normally not desirable, consistent application of the assumptions avoided excessive
alternative bias. Assumptions and sources used for scoring are included in Appendices E,
F, and G.

4.2.2.8 Deterministic Analysis. The current MILCON model consisted of four
major scoring areas. Each project was awarded points based on seven measures for
maximum point total of 100 points (102 for overseas projects). The proposed MILCON
model uses a different approach. The proposed model was derived from the value
hierarchy. The 18 measures, their value functions, and their global weights are the
mechanisms used by the proposed model to score the projects. The deterministic analysis
involved scoring 257 projects that were submitted by the major commands for the

FY2004 MILCON program. Projects not submitted for scoring under the existing model
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(i.e., corporate adjustments) did not qualify for scoring under the proposed model for two
primary reasons: (1) these projects did not contain the critical data required for scoring
and (2) corporate adjustments do not provide any insight into the effectiveness of the
existing model since they are treated separately and not scored by the model’s criteria.
The total value of the 257 projects exceeded $2.5 billion, and the value of projects
involving C-3 and C-4 facility classes totaled approximately $1.7 billion. Since a typical
annual MILCON program ranges from $500 million to almost $1.5 billion, four program
sizes were evaluated: $500 million, $800 million, $1.2 billion, and $1.5 billion. A
detailed comparison of results between the existing and proposed model at comparable
funding levels is presented in the section titled “Direct Model Comparisons.” Appendix
H contains the comprehensive project rankings for the existing model and Appendix I

contains the rankings for the proposed model.

4.3 Systems Dynamics Evaluation of Proposed Model

The proposed MILCON scoring model, developed in the previous section using
the VFT methodology, was primarily designed to tradeoff value between a large number
of alternatives in order to pick the alternatives that best met the objectives of the
MILCON program. Additionally, a better understanding of the behavior of the current
MILCON model from phase one of this research helped in the development of the
proposed model. In order to understand how the proposed model will perform over time,
key factors from the proposed model were placed in the system dynamics model.

Otherwise, the basic framework for the MILCON system remained the same. This
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section will only highlight the factors unique to the modeling of the proposed MILCON
scoring model.

4.3.1. Influence Diagram Adjustments. The insight gained from evaluating the
existing MILCON scoring model helped guide the development of the proposed model.
The influence diagram shown in Figure 55 is similar to the one developed for the existing
MILCON model (Figure 25). One notable difference is the recognition that the model’s
effectiveness is influenced by the level of C-3 and C-4 requirements. This feedback loop
allows the system to adjust itself according to the level of requirements. One further
addition to the diagram includes a “No corporate adjustments” policy. This policy is
critical to the success of the MILCON scoring model in achieving the goal of eliminating
C-3 and C-4 facility deficiencies. The final difference in the proposed model is that the
plant replacement value and mission category/impact factors from the current MILCON
model have been replaced with the average facility class age and IRR Results measures to
represent the proposed model’s behavior. Only these two measures of the 18 total

measures were selected for model simplicity.
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Figure 55 — Proposed MILCON Model Influence Diagram
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4.3.2. Simulation. The flow diagram developed from the influence diagram is
shown in Figure 56. Appendix J contains the Stella® equations. The basic structure did
not change from the current MILCON model’s flow diagram (Figure 30); however, the
factors specific to the proposed model were substituted for the factors specific to the
current model and a feedback from the
C-3/C-4 requirements stock to the model effectiveness entity was put in place. The “No

Corporate Adjustments” policy was also added to represent the final proposed system.
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The resulting behavior of this system is shown in Figure 57. The plot shows how
the levels of C-3 and C-4 requirements reduces in a linear fashion while funding levels
remain high until all facility deficiencies are eliminated. This most optimal scenario
exists with no deterioration and when the “No Corporate Adjustments” policy is in effect;
the result is a rapid elimination of the C-3 and C-4 requirements. The exogenous
variable, “MILCON Funding,” changes the rate of elimination since more funding means
more requirements are eliminated. Unfortunately, as an exogenous variable, it is subject

to influences not modeled in the system and beyond the scope of this research.
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Figure 57 — Behavior of C-3/C-4 Requirements Stock: Proposed MILCON Model

Figure 58 shows the behavior of the C-3/C-4 requirements stock when

deterioration is taken into account and a “No Corporate Adjustments” policy is in effect.
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The rate of elimination is less favorable because the deterioration is offsetting the gains
from the MILCON model. The “No Corporate Adjustment” policy keeps the funding

rate from dropping to zero.
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Figure 58 — Behavior of C-3/C-4 Stock with Deterioration

The comparison of three individual MAJCOM’s results is presented for the
proposed model as a comparison in Figure 59 (compared with Figure 34). ACC, as
before, is most successful at eliminating its C-3/C-4 requirements. ANG, on the other
hand, is significantly more successful. In the current model, ANG did not expect to
eliminate all of its requirements within the 25-year time horizon. However, under the
proposed model, not only does ANG eliminate its requirements, it does so very quickly.

AFMC also experiences success in eliminating its requirements despite its facility class
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limitations (majority of requirements RDTE) under the current model. These results
indicate a substantial advantage in achieving the Air Force goal under the proposed

MILCON model.
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Figure 59 — MAJCOM C-3/C-4 Requirements Stocks: Proposed Model

4.4 Comparison of Current and Proposed Model

This section compares the results of the existing and proposed military
construction prioritization models. The results of interest include the models’ respective
effectiveness at targeting C-3 and C-4 requirements, effectiveness at targeting older
facilities, and share of program by major command.

4.4.1 Effectiveness at Targeting C-3 and C-4 Requirements. The effectiveness

of each model was determined by dividing the total dollar amount of projects targeting
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either C-3 or C-4 requirements by the overall program total. The effectiveness was

determined for each of the four MILCON program sizes mentioned previously: $500

million, $800 million, $1.2 billion, and $1.5 billion, respectively. The effectiveness at

targeting C-3 and C-4 requirements for each model is summarized in Table 8 and Table

9, respectively. The results indicate that the proposed model targets C-3 and C-4

requirements at a higher rate than the existing model. The average effectiveness of the

existing model is 71.68 percent, which is 20 percentage points less than the proposed

model average of 92.02 percent.

Table 8 — Effectiveness at Targeting C-3 and C-4 Requirements (Existing Model)

Targeted Non-Targeted Total List

Amount Amount Amount Percent
List ($000) ($000) ($000) Targeted
$500 million 386,200 113,350 499,550 77.31
$800 million 564,400 230,000 794,400 71.05
$1.2 billion 843,900 357,000 1,200,900 70.27
$1.5 billion 1,017,900 477,510 1,495,410 68.07

Table 9 — Effectiveness at Targeting C-3 and C-4 Requirements (Proposed Model)

Targeted Non-Targeted Total List

Amount Amount Amount Percent
List ($000) ($000) ($000) Targeted
$500 million 474,750 23,200 497,950 95.34
$800 million 753,850 34,000 787,850 95.68
$1.2 billion 1,065,350 126,350 1,191,700 89.40
$1.5 billion 1,309,500 184,600 1,494,100 87.64
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4.4.2 Effectiveness at Targeting Older Facilities. The Department of Defense’s
67-year recapitalization goal of is premised on the idea that each facility will be
revitalized or replaced every 67 years (on average). The Air Force measure, the Facilities
Recapitalization Metric, focuses on investment levels and the overall plant replacement
value. Although investment levels and overall plant replacement value are the same for
either model, it is of interest to explore how well each model supports the recapitalization
goal. The average age of the facility classes represented by all projects submitted was
35.05 years. The maximum age was 69 years and the minimum was 2 years.

The distribution of average facility ages for the projects selected by either model
was examined for each of the four MILCON program sizes mentioned previously: $500
million, $800 million, $1.2 billion, and $1.5 billion. Table 10 summarizes the average
age for each list. The proposed model consistently selects projects that address the
requirements of older facility classes. The overall average facility age for projects
selected with the existing model is 37.50 years, while the overall average facility age for
the proposed model is 41.27 years. These results indicate that the proposed model does a
better job of targeting older facilities, thereby contributing to more effective facility

recapitalization.

Table 10 — Age Targeting Comparisons (Existing vs Proposed Models)

Existing Model Proposed Model
Average Age Average Age
List (Years) (Years) Delta (Years)
$500 million 38.29 42.04 + 3.75
$800 million 38.32 42.71 +4.39
$1.2 billion 37.41 40.92 +3.51
$1.5 billion 35.97 39.40 +3.43
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4.4.3 Share of Program by Major Command. The allocation of projects among
the major commands is of particular interest since the existing model is almost
exclusively based on fair share allocation according to PRV. For a MILCON program
size of $500 million, the results are shown in Table 11. At this funding level, three major
commands receive less funding under the proposed model than they did under the
existing one; all other major commands experience an increase or remain the same. A
closer look at the three major commands that “lost” funding uncovered some interesting
facts — 53, 44, and 40 percent of the projects submitted by PACAF, AFMC, and USAFE,
respectively, did not target C-3 and C-4 requirements. Additionally, the average facility
age for projects targeting C-3 and C-4 requirements from these three major commands
was 34.44 years. This average is significantly lower than the average of 42.04 years for
projects funded under the proposed model for these commands. Finally, AFMC has the
largest plant replacement value of the major commands; therefore, it has a significant

advantage when competing under the existing model.
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Table 11 — $500 Million List

Existing Model Proposed Model Difference |

MAJCOM Share Percent Share Percent Share

($000) ($000) ($000)
11 Wg 13,600 2.72 13,600 2.73 0
ACC 67,650 13.54 77,850 15.63 10,200
AETC 27,300 5.46 76,600 15.38 49,300
AFMC 104,700 20.96 55,600 11.17 -49,100
AFRC 13,300 2.66 20,750 4.17 7,450
AFSOC 7,800 1.56 7,800 1.57 0
AFSPC 34,800 6.97 36,000 7.23 1,200
AMC 48,000 9.61 76,000 15.26 28,000
ANG 61,700 12.35 77,300 15.52 15,600
PACAF 62,500 12.51 21,700 4.36 -40,800
USAFA 23,000 4.60 23,000 4.62 0
USAFE 35,200 7.05 11,750 2.36 -23,450

Table 12 shows the results for a MILCON program size of $800 million. The

program share comparison highlights some of the same issues described in the analysis of

the $500 million program. A noteworthy addition to the list of major commands

receiving less funding under the proposed model is AMC. For this command, 34 percent
of the submitted projects did not target C-3 and C-4 requirements. Additionally, the
average facility age for projects targeting C-3 and C-4 requirements was 35.5 years. This

average is significantly lower than the average of 42.71 years for projects funded under

the proposed model for this command.
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Table 12 — $800 Million List

Existing Model Proposed Model Difference |

MAJCOM Share Percent Share Percent Share

($000) ($000) ($000)
11 Wg 13,600 1.71 13,600 1.73 0
ACC 103,100 12.98 179,550 22.79 76,450
AETC 65,500 8.25 96,600 12.26 31,100
AFMC 170,500 21.46 125,200 15.89 -45,300
AFRC 17,100 2.15 20,750 2.63 3,650
AFSOC 7,800 0.98 7,800 0.99 0
AFSPC 64,600 8.13 68,000 8.63 3,400
AMC 94,300 11.87 76,000 9.65 -18,300
ANG 97,700 12.30 119,800 15.21 22,100
PACAF 86,000 10.83 36,000 4.57 -50,000
USAFA 23,000 2.90 23,000 2.92 0
USAFE 51,200 6.45 21,550 2.74 -29,650

Table 13 shows the results for a MILCON program size of $1.2 billion. The table
contains an increasing number of major commands receiving less funding under the
proposed model. This is due in part to the nature of the existing model — the larger the
overall program size the more a major command’s percentage of the funding converges
with their plant replacement value percentage. The plant replacement values for the
major commands are listed in Table 14 along with their respective percentage of the $1.2
billion MILCON program. The differences between the plant replacement value and the
percent share within the existing model are due to below average project costs and/or
inequities in the number of projects submitted. The existing model indiscriminately
allocates the available program funding on a project by project basis. When a major
command submits a project with a cost that is less than the average for the program, that

major command lost program share potential. Increasingly under the existing model,
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major commands submit their higher cost projects as their higher priorities. A further
explanation for variances between plant replacement value and program share involves
the number of projects submitted. Program guidance requires a major command to
submit projects to attain a 67-year recapitalization rate (FY2004 APPG, 2002). In some
cases, additional projects are accepted. Appendix K lists recapitalization rate by
MAIJCOM for the FY2004 program submittal. The additional projects were not removed

from the list used for this analysis possibly contributing to a funding bias.

Table 13 — $1.2 Billion List

Existing Model Proposed Model Difference |

MAJCOM Share Percent Share Percent Share

($000) ($000) ($000)
11 Wg 13,600 1.13 13,600 1.14 0
ACC 154,800 12.89 267,400 22.44 112,600
AETC 106,100 8.84 119,800 10.05 13,700
AFMC 271,200 22.58 162,600 13.64 -108,600
AFRC 23,550 1.96 53,750 4.51 30,200
AFSOC 7,800 0.65 7,800 0.65 0
AFSPC 110,650 9.21 76,300 6.40 -34,350
AMC 139,900 11.65 158,600 13.31 18,700
ANG 131,500 10.95 167,900 14.09 36,400
PACAF 137,600 11.46 72,800 6.11 -64,800
USAFA 24,300 2.02 23,000 1.93 -1,300
USAFE 79,900 6.65 68,150 5.72 -11,750
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Table 14 — MAJCOM Program Share vs Plant Replacement Value Share

MAJCOM | Percent Percent

Share of Plant

$1.2 billion | Replacement

list Value
11 Wg 1.13 0.4
ACC 12.89 14.8
AETC 8.84 9.0
AFMC 22.58 22.1
AFRC 1.96 3.8
AFSOC 0.65 0.5
AFSPC 9.21 11.1
AMC 11.65 11.2
ANG 10.95 7.0
PACAF 11.46 11.6
USAFA 2.02 1.5
USAFE 6.65 6.9

Finally, Table 15 shows the results for a MILCON program size of $1.5 billion.
The program share comparison highlights some of the same issues described in the

analysis of the $1.2 billion program.
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Table 15 — $1.5 Billion List

Existing Model Proposed Model Difference |

MAJCOM Share Percent Share Percent Share

($000) ($000) ($000)
11 Wg 13,600 0.91 14,550 0.97 950
ACC 181,900 12.16 368,500 24.66 186,600
AETC 118,900 7.95 147,700 9.89 28,800
AFMC 364,400 24.37 178,600 11.95 -185,800
AFRC 25,200 1.69 66,050 4.42 40,850
AFSOC 7,800 0.52 7,800 0.52 0
AFSPC 127,360 8.52 139,750 9.35 12,390
AMC 182,300 12.19 190,200 12.73 7,900
ANG 159,600 10.67 191,200 12.80 31,600
PACAF 200,100 13.38 76,600 5.13 -123,500
USAFA 24,300 1.62 23,000 1.54 -1,300
USAFE 89,950 6.02 90,150 6.03 200

In summary, a major command’s program share under the existing model is

directly related to its percent share of the plant replacement value, number of projects
submitted, and the average individual project cost. The proposed model, on the other
hand, selects projects that more effectively target C-3 and C-4 requirements and older

facilities. The effectiveness of the proposed model significantly depends on the

percentage of projects submitted that target C-3 and C-4 requirements.
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Chapter 5. Conclusions and Recommendations

5.0 Introduction

This chapter provides a brief review of this research effort with particular
emphasis on the objectives discussed in Chapter 1 and the resulting conclusions.
Additionally, a review of the strengths and limitations associated with using system
dynamics and value focus thinking methodologies together is presented. Finally, the

chapter provides recommendations for future research efforts.

5.1 Research Overview

This research effort involved the combined use of two very differing
methodologies, system dynamics and value focused thinking (VFT), to develop a
proposed facility investment scoring model (i.e., military construction (MILCON)
prioritization model). The existing model lacks the ability to target projects necessary to
achieve the Air Force’s goal of eliminating all C-3 and C-4 facility deficiencies by the
year 2010. The research initially used system dynamics to help gain insight into the
dynamics of the MILCON scoring system.

The next phase of the research involved developing a proposed scoring model
using the VFT methodology. The values of Air Force decision makers were solicited
from written doctrine, policies, and guidance. The concepts synthesized from these
documents were structured into a value hierarchy using an affinity diagram approach; the
resulting hierarchy was reviewed by subject matter experts. The hierarchy was finalized

as a scoring model by introducing single dimension value functions to determine the
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value attributed to a set of 18 measures. Since the measures were not equally important
to the decision, the hierarchy was weighted to obtain global weights for the measures.
The proposed scoring model represented a good tool for determining the projects that
best achieved the MILCON program objectives.

The next step involved evaluating the proposed MILCON scoring model using
system dynamics to determine if its behavior over time would support the goal of
eliminating all C-3 and C-4 requirements. The basic structure used to evaluate the
existing MILCON scoring model was modified slightly to represent the effect of the new
model. The proposed model was tested to determine the effect of two policies: "No
Corporate Adjustments” and “Only C-3 and C-4 Projects Allowed.” Once satisfied that
the model could achieve the objective, four funding scenarios were evaluated using the
existing and proposed scoring models.

The four funding scenarios represented MILCON program sizes of $500 million,
$800 million, $1.2 billion, and $1.5 billion. The models were compared for each funding
scenario to determine the models’ respective effectiveness at targeting C-3 and C-4
requirements, effectiveness at targeting older facilities, and share of program by major

command.

5.2 Conclusions

The conclusions of this research address the long-term and short-term
implications of both MILCON scoring models. The system dynamics model underscored
the detrimental effects that allocating scarce resources based on the plant replacement

value of a major command (MAJCOM) can have on the long-term success of the
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MILCON program. Furthermore, the effect of model confidence and corporate
adjustments are powerful influences and degrade either model’s ability to reach the Air
Force goal of eliminating all C-3 and C-4 facility deficiencies by 2010.

Employing a “No Corporate Adjustment” policy will benefit the long-term
success of either MILCON scoring model. The system dynamics simulation indicated
that the existing MILCON model would respond favorably to the implementation of a
“No Corporate Adjustment” policy, which would place special interest items in a
separately managed list that did not affect the total obligation authority of the scored
projects. This would accelerate the reduction of C-3 and C-4 requirements. The
proposed MILCON scoring model would also benefit from this policy.

The proposed MILCON scoring model outperformed the existing scoring model
during direct comparisons. The results indicate that the proposed model targets C-3 and
C-4 requirements at a higher rate than the existing model. The average effectiveness of
the proposed model is 92.02 percent, which is 20 percentage points more than the
exisiting model average of 71.68 percent. Additionally, the proposed model targeted
older facilities more effectively than the existing model. This implies that the proposed
model would be more effective at recapitalizing facilities, another goal of the Air Force
MILCON program. Finally, although the existing MILCON model’s allocation of
available funds more closely represented the MAJCOM’s share of plant replacement
value, the proposed model provided a reasonable level of funding for all MAJCOMs.
Overall, the proposed MILCON model showed notable promise for eliminating C-3 and
C-4 requirements while selecting projects that achieve the Air Force’s goals and

objectives.
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5.3 Strengths, Limitations, and Suggested Improvements

The combined use of the system dynamics and value focused thinking (VFT)
methodologies provides a decision maker the necessary long and short-term perspective
on a decision. System dynamics could not have been used without VFT since it does not
provide the necessary means for ranking projects. On the other hand, system dynamics
incorporates the time perspective that is critical in determining if a decision tool will meet
the needs of an organization’s long-term goals.

However, the use of the two methodologies has its limitations. It is very difficult
to model all aspects of the VFT decision tool into the system dynamics model. The result
is the possible omission of a critical entity in the system dynamics model, thereby
contributing to an incomplete understanding of the system’s behavior. This could lead to
false conclusions and ultimately a poor decision. The systems dynamics models
developed in this research served the purpose of demonstrating that it is possible to use
them effectively with other methodologies. They were, however, not as robust as
necessary to implement critical policies. Furthermore, other factors influencing the
MILCON scoring process must be modeled to increase the decision maker’s confidence
in the system representation.

The VFT hierarchy provides an initial framework for a proposed MILCON
scoring model. The model, however, does not fully represent the values of the decision
maker since the decision maker was not involved in making the model. Furthermore, the
single dimension value functions and weights would also have to be adjusted according
to the decision maker’s preferences. Incorporating policies developed from the system

dynamics modeling process into the VFT hierarchy is not always possible. This is
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normally not a major issue since the policies address implementation of the scoring
model and not the mechanistic scoring. In summary, the use of these two methodologies

provides the necessary long and short-term perspectives on a decision.

5.4 Recommendations for Future Research

Future research in this area should focus on methods for including VFT measures
in the system dynamics modeling process for long-term evaluation. Another possible
research effort could include the implementation of a more robust approach to the VFT
process by enlisting a group of subject matter experts to provide their views on the

objectives and measures related to an improved method of selecting MILCON projects.
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Appendix A — System Dynamics Equations for Current Model System

Corporate_Adjustments(t) = Corporate_Adjustments(t - dt) + (Tradeoff) * dt

INIT Corporate_Adjustments = 0

Tradeoff (Not in a sector)

C3_C4_Target_Factor = 1.00

Mission_Type_and_Impact[OpsTrng] = 0.3621
Mission_Type_and_Impact[MaintProd] = 0.2241

Mission_Type_and_Impact[Admin] = 0.0862

Mission_Type_and_Impact[RDTE] = 0.0371

Mission_Type_and_Impact[Mobility] = 0.0093

Mission_Type_and_Impact[Utilities] = 0.0663

Mission_Type_and_Impact[Cmty] = 0.1671

Mission_Type_and_Impact[Supply] = 0.0451
Model_EffectivenessfMAJCOM,Facility_Class] =
Plant_Replacement_Value[MAJCOM]*Mission_Type_and_Impact[Facility_Class]*Red
uce_Model_Effectiveness

Plant_Replacement_Value[ ADW] = 0.004

Plant_Replacement_Value[ AFSOC] = 0.005

Plant_Replacement_Value[USAFA] = 0.015

Plant_Replacement_Value[ AETC] = 0.09

Plant_Replacement_Value[ACC] = 0.148

Plant_Replacement_Value[USAFE] = 0.069

Plant_Replacement_Value[PACAF] =0.117

Plant_Replacement_Value[ AFMC] = 0.222

Plant_Replacement_Value[ AFSPC] = 0.111

Plant_Replacement_Value[ AMC] = 0.112

Plant_Replacement_Value[ ANG] = 0.069

Plant_Replacement_Value[ AFRC] = 0.038

Reduce_Model_Effectiveness = C3_C4_Target_Factor*(1-
(Corporate_Adjustments/100))*MILCON_Funding

C1_C2_Plant_Value[ ADW,OpsTrng](t) = C1_C2_Plant_Value[ ADW,OpsTrng](t - dt) +
(- Deteriorationf] ADW,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ADW,OpsTrng] = 24.6

C1_C2_Plant_Value[ ADW,MaintProd](t) = C1_C2_Plant_Value[ ADW,MaintProd](t -
dt) + (- Deterioration| ADW,MaintProd]) * dt

INIT C1_C2_Plant_Value[ ADW,MaintProd] = 8.7
C1_C2_Plant_Value[ADW,Admin](t) = C1_C2_Plant_Value[ADW,Admin](t - dt) + (-
Deterioration ADW,Admin]) * dt

INIT C1_C2_Plant_Value[ADW,Admin] = 47.5
C1_C2_Plant_Value[ADW,RDTE](t) = C1_C2_Plant_Value[ADW,RDTE](t - dt) + (-
Deterioration ADW,RDTE]) * dt

INIT C1_C2_Plant_Value[ADW,RDTE] =0
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C1_C2_Plant_Value[ ADW,Mobility](t) = C1_C2_Plant_Value[ ADW,Mobility](t - dt) +
(- Deterioration] ADW,Mobility]) * dt

INIT C1_C2_Plant_Value[ ADW,Mobility] = 0

C1_C2_Plant_Value[ ADW,Utilities](t) = C1_C2_Plant_Value[ ADW,Utilities](t - dt) + (-
Deterioration| ADW, Utilities]) * dt

INIT C1_C2_Plant_Value[ ADW,Utilities] = 358.4

C1_C2_Plant_Value[ADW,Cmty](t) = C1_C2_Plant_Value[ ADW,Cmty](t - dt) + (-
Deteriorationf ADW,Cmty]) * dt

INIT C1_C2_Plant_Value[ ADW,Cmty] = 43.5

C1_C2_Plant_Value[ ADW,Supply](t) = C1_C2_Plant_Value[ ADW,Supply](t - dt) + (-
Deterioration ADW,Supply]) * dt

INIT C1_C2_Plant_Value[ ADW,Supply] = 3.6
C1_C2_Plant_Value[AFSOC,OpsTrng](t) = C1_C2_Plant_Value[ AFSOC,OpsTrng](t -
dt) + (- Deterioration| AFSOC,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ AFSOC,OpsTrng] = 140.3

C1_C2_Plant_Value[ AFSOC,MaintProd](t) =

C1_C2_Plant_Value[ AFSOC,MaintProd](t - dt) + (- Deterioration AFSOC,MaintProd])
* dt

INIT C1_C2_Plant_Value[ AFSOC,MaintProd] =93.7

C1_C2_Plant_Value[ AFSOC,Admin](t) = C1_C2_Plant_Value[ AFSOC,Admin](t - dt) +
(- Deterioration| AFSOC, Admin]) * dt

INIT C1_C2_Plant_Value[ AFSOC,Admin] = 29.4

C1_C2_Plant_Value[ AFSOC,RDTE](t) = C1_C2_Plant_Value[ AFSOC,RDTE](t - dt) +
(- Deterioration| AFSOC,RDTE]) * dt

INIT C1_C2_Plant_Value[AFSOC,RDTE] = 1.2

C1_C2_Plant_Value[ AFSOC,Mobility](t) = C1_C2_Plant_Value[ AFSOC,Mobility](t -
dt) + (- Deterioration| AFSOC,Mobility]) * dt

INIT C1_C2_Plant_Value[ AFSOC,Mobility] = 2.9

C1_C2_Plant_Value[ AFSOC,Utilities](t) = C1_C2_Plant_Value[ AFSOC, Utilities](t - dt)
+ (- Deterioration| AFSOC, Utilities]) * dt

INIT C1_C2_Plant_Value[ AFSOC,Utilities] = 216.5
C1_C2_Plant_Value[AFSOC,Cmty](t) = C1_C2_Plant_Value[ AFSOC,Cmty](t - dt) + (-
Deterioration AFSOC,Cmty]) * dt

INIT C1_C2_Plant_Value[ AFSOC,Cmty] = 36

C1_C2_Plant_Value[ AFSOC,Supply](t) = C1_C2_Plant_Value[ AFSOC,Supply](t - dt) +
(- Deterioration[ AFSOC,Supply]) * dt

INIT C1_C2_Plant_Value[ AFSOC,Supply] = 17.1
C1_C2_Plant_Value[USAFA,OpsTrng](t) = C1_C2_Plant_Value[USAFA,OpsTrng](t -
dt) + (- DeteriorationflUSAFA,OpsTrng]) * dt

INIT C1_C2_Plant_Value[USAFA,OpsTrng] = 507.7

C1_C2_Plant_Value[USAFA, ,MaintProd](t) =

C1_C2_Plant_Value[USAFA, ,MaintProd](t - dt) + (- Deterioration|USAFA,MaintProd])
* dt

INIT C1_C2_Plant_Value[USAFA,MaintProd] = 38.1
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C1_C2_Plant_Value[USAFA,Admin](t) = C1_C2_Plant_Value[USAFA,Admin](t - dt) +
(- Deterioration| USAFA,Admin]) * dt

INIT C1_C2_Plant_Value[USAFA,Admin] = 83.9
C1_C2_Plant_Value[USAFA,RDTE](t) = C1_C2_Plant_Value[USAFA,RDTE](t - dt) +
(- Deterioration|USAFA,RDTE]) * dt

INIT C1_C2_Plant_Value[USAFA,RDTE] =3
C1_C2_Plant_Value[USAFA,Mobility](t) = C1_C2_Plant_Value[USAFA,Mobility](t -
dt) + (- Deterioration]USAFA,Mobility]) * dt

INIT C1_C2_Plant_Value[USAFA,Mobility] = 0
C1_C2_Plant_Value[USAFA,Utilities](t) = C1_C2_Plant_Value[USAFA,Utilities](t - dt)
+ (- Deterioration[USAFA, Utilities]) * dt

INIT C1_C2_Plant_Value[USAFA,Utilities] = 640.4
C1_C2_Plant_Value[USAFA,Cmty](t) = C1_C2_Plant_Value[USAFA,Cmty](t - dt) + (-
Deterioration[USAFA,Cmty]) * dt

INIT C1_C2_Plant_Value[USAFA,Cmty] = 401.1
C1_C2_Plant_Value[USAFA,Supply](t) = C1_C2_Plant_Value[USAFA,Supply](t - dt) +
(- Deterioration[USAFA,Supply]) * dt

INIT C1_C2_Plant_Value[USAFA,Supply] = 13.7
C1_C2_Plant_Value[AETC,OpsTrng](t) = C1_C2_Plant_Value[ AETC,OpsTrng](t - dt)
+ (- Deterioration AETC,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ AETC,OpsTrng] = 3274

C1_C2_Plant_Value[ AETC,MaintProd](t) = C1_C2_Plant_Value[ AETC,MaintProd](t -
dt) + (- Deterioration| AETC,MaintProd]) * dt

INIT C1_C2_Plant_Value[ AETC,MaintProd] = 764.5

C1_C2_Plant_Value[ AETC,Admin](t) = C1_C2_Plant_Value[ AETC,Admin](t - dt) + (-
Deterioration| AETC,Admin]) * dt

INIT C1_C2_Plant_Value[ AETC,Admin] = 694.9

C1_C2_Plant_Value[AETC,RDTE](t) = C1_C2_Plant_Value[ AETC,RDTE](t - dt) + (-
Deterioration| AETC,RDTE]) * dt

INIT C1_C2_Plant_Value[ AETC,RDTE] = 16.4

C1_C2_Plant_Value[ AETC,Mobility](t) = C1_C2_Plant_Value[ AETC,Mobility](t - dt) +
(- Deterioration AETC,Mobility]) * dt

INIT C1_C2_Plant_Value[ AETC,Mobility] = 21.7

C1_C2_Plant_Value[ AETC,Utilities](t) = C1_C2_Plant_Value[ AETC,Utilities](t - dt) +
(- Deterioration| AETC, Utilities]) * dt

INIT C1_C2_Plant_Value[ AETC,Utilities] = 4227.9
C1_C2_Plant_Value[AETC,Cmty](t) = C1_C2_Plant_Value[ AETC,Cmty](t - dt) + (-
Deterioration AETC,Cmty]) * dt

INIT C1_C2_Plant_Value[ AETC,Cmty] = 884.7

C1_C2_Plant_Value[AETC,Supply](t) = C1_C2_Plant_Value[ AETC,Supply](t - dt) + (-
Deterioration AETC,Supply]) * dt

INIT C1_C2_Plant_Value[ AETC,Supply] = 233.6
C1_C2_Plant_Value[ACC,OpsTrng](t) = C1_C2_Plant_Value[ ACC,OpsTrng](t - dt) + (-
Deterioration ACC,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ACC,OpsTrng] = 4801.7
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C1_C2_Plant_Value[ ACC,MaintProd](t) = C1_C2_Plant_Value[ ACC,MaintProd](t - dt)
+ (- Deterioration]| ACC,MaintProd]) * dt

INIT C1_C2_Plant_Value[ ACC,MaintProd] = 2055.6
C1_C2_Plant_Value[ACC,Admin](t) = C1_C2_Plant_Value[ACC,Admin](t - dt) + (-
Deterioration ACC,Admin]) * dt

INIT C1_C2_Plant_Value[ ACC,Admin] = 1104.9

C1_C2_Plant_Value[ACC,RDTE](t) = C1_C2_Plant_Value[ ACC,RDTE](t - dt) + (-
Deterioration| ACC,RDTE]) * dt

INIT C1_C2_Plant_Value[ACC,RDTE] = 25.3

C1_C2_Plant_Value[ ACC,Mobility](t) = C1_C2_Plant_Value[ ACC,Mobility](t - dt) + (-
Deterioration[ ACC,Mobility]) * dt

INIT C1_C2_Plant_Value[ ACC,Mobility] = 21.4

C1_C2_Plant_Value[ ACC,Utilities](t) = C1_C2_Plant_Value[ ACC,Utilities](t - dt) + (-
Deterioration[ ACC,Utilities]) * dt

INIT C1_C2_Plant_Value[ ACC,Utilities] = 6876.9

C1_C2_Plant_Value[ACC,Cmty](t) = C1_C2_Plant_Value[ ACC,Cmty](t - dt) + (-
Deterioration[ ACC,Cmty]) * dt

INIT C1_C2_Plant_Value[ACC,Cmty] = 1034.4

C1_C2_Plant_Value[ACC,Supply](t) = C1_C2_Plant_Value[ ACC,Supply](t - dt) + (-
Deterioration[ ACC,Supply]) * dt

INIT C1_C2_Plant_Value[ ACC,Supply] = 744.9
C1_C2_Plant_Value[USAFE,OpsTrng](t) = C1_C2_Plant_Value[USAFE,OpsTrng](t -
dt) + (- Deterioration|USAFE,OpsTrng]) * dt

INIT C1_C2_Plant_Value[USAFE,OpsTrng] = 2580

C1_C2_Plant_Value[USAFE ,MaintProd](t) = C1_C2_Plant_Value[USAFE,MaintProd](t
- dt) + (- Deterioration[USAFE,MaintProd]) * dt

INIT C1_C2_Plant_Value[USAFE,MaintProd] = 643.1
C1_C2_Plant_Value[USAFE,Admin](t) = C1_C2_Plant_Value[USAFE,Admin](t - dt) +
(- Deterioration| USAFE,Admin]) * dt

INIT C1_C2_Plant_Value[USAFE,Admin] = 574.2
C1_C2_Plant_Value[USAFE,RDTE](t) = C1_C2_Plant_Value[USAFE,RDTE](t - dt) +
(- Deterioration| USAFE,RDTE]) * dt

INIT C1_C2_Plant_Value[USAFE,RDTE] =0
C1_C2_Plant_Value[USAFE,Mobility](t) = C1_C2_Plant_Value[US AFE,Mobility](t -
dt) + (- Deterioration[USAFE,Mobility]) * dt

INIT C1_C2_Plant_Value[USAFE,Mobility] = 14.9
C1_C2_Plant_Value[USAFE,Utilities](t) = C1_C2_Plant_Value[USAFE,Utilities](t - dt)
+ (- Deterioration[ US AFE, Utilities]) * dt

INIT C1_C2_Plant_Value[USAFE,Utilities] = 1931.9
C1_C2_Plant_Value[USAFE,Cmty](t) = C1_C2_Plant_Value[USAFE,Cmty](t - dt) + (-
Deterioration[USAFE,Cmty]) * dt

INIT C1_C2_Plant_Value[USAFE,Cmty] = 1484.4
C1_C2_Plant_Value[USAFE,Supply](t) = C1_C2_Plant_Value[USAFE,Supply](t - dt) +
(- DeteriorationflUSAFE,Supply]) * dt

INIT C1_C2_Plant_Value[USAFE,Supply] = 488.8
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C1_C2_Plant_Value[PACAF,OpsTrng](t) = C1_C2_Plant_Value[PACAF,OpsTrng](t -
dt) + (- Deterioration|PACAF,OpsTrng]) * dt

INIT C1_C2_Plant_Value[PACAF,OpsTrng] = 3152.5

C1_C2_Plant_Value[PACAF ,MaintProd](t) =

C1_C2_Plant_Value[PACAF ,MaintProd](t - dt) + (- Deterioration[PACAF,MaintProd])
* dt

INIT C1_C2_Plant_Value[PACAF,MaintProd] = 1050.5
C1_C2_Plant_Value[PACAF,Admin](t) = C1_C2_Plant_Value[PACAF,Admin](t - dt) +
(- Deterioration|PACAF,Admin]) * dt

INIT C1_C2_Plant_Value[PACAF,Admin] = 633.7
C1_C2_Plant_Value[PACAF,RDTE](t) = C1_C2_Plant_Value[PACAF,RDTE](t - dt) +
(- Deterioration|PACAF,RDTE]) * dt

INIT C1_C2_Plant_Value[PACAF,RDTE] = 9.8
C1_C2_Plant_Value[PACAF,Mobility](t) = C1_C2_Plant_Value[PACAF,Mobility](t -
dt) + (- Deterioration[PACAF,Mobility]) * dt

INIT C1_C2_Plant_Value[PACAF,Mobility] = 58.4
C1_C2_Plant_Value[PACAF,Utilities](t) = C1_C2_Plant_Value[PACAF,Utilities](t - dt)
+ (- Deterioration[PACAF, Utilities]) * dt

INIT C1_C2_Plant_Value[PACAF,Utilities] = 5513.6
C1_C2_Plant_Value[PACAF,Cmty](t) = C1_C2_Plant_Value[PACAF,Cmty](t - dt) + (-
Deterioration[PACAF,Cmty]) * dt

INIT C1_C2_Plant_Value[PACAF,Cmty] = 1800.4
C1_C2_Plant_Value[PACAF,Supply](t) = C1_C2_Plant_Value[PACAF,Supply](t - dt) +
(- Deterioration[PACAF,Supply]) * dt

INIT C1_C2_Plant_Value[PACAF,Supply] = 877.3

C1_C2_Plant_Value[ AFMC,OpsTrng](t) = C1_C2_Plant_Value[ AFMC,OpsTrng](t - dt)
+ (- Deterioration| AFMC,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ AFMC,OpsTrng] = 2606.4

C1_C2_Plant_Value[ AFMC,MaintProd](t) = C1_C2_Plant_Value[ AFMC,MaintProd](t -
dt) + (- Deterioration| AFMC,MaintProd]) * dt

INIT C1_C2_Plant_Value[ AFMC,MaintProd] = 2093.3

C1_C2_Plant_Value[ AFMC,Admin](t) = C1_C2_Plant_Value[ AFMC,Admin](t - dt) + (-
Deterioration| AFMC,Admin]) * dt

INIT C1_C2_Plant_Value[AFMC,Admin] = 1518.9

C1_C2_Plant_Value[ AFMC,RDTE](t) = C1_C2_Plant_Value[ AFMC,RDTE](t - dt) + (-
Deterioration| AFMC,RDTE]) * dt

INIT C1_C2_Plant_Value[ AFMC,RDTE] = 8458.4

C1_C2_Plant_Value[ AFMC,Mobility](t) = C1_C2_Plant_Value[ AFMC,Mobility](t - dt)
+ (- Deterioration[ AFMC,Mobility]) * dt

INIT C1_C2_Plant_Value[ AFMC,Mobility] = 71.2

C1_C2_Plant_Value[ AFMC,Utilities](t) = C1_C2_Plant_Value[ AFMC,Utilities](t - dt) +
(- Deterioration| AFMC,Utilities]) * dt

INIT C1_C2_Plant_Value[ AFMC, Utilities] = 8936.8

C1_C2_Plant_Value[ AFMC,Cmty](t) = C1_C2_Plant_Value AFMC,Cmty](t - dt) + (-
Deterioration AFMC,Cmty]) * dt
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INIT C1_C2_Plant_Value[ AFMC,Cmty] = 624.2

C1_C2_Plant_Value[ AFMC,Supply](t) = C1_C2_Plant_Value[ AFMC,Supply](t - dt) +
(- Deterioration] AFMC,Supply]) * dt

INIT C1_C2_Plant_Value[ AFMC,Supply] = 632.9
C1_C2_Plant_Value[AFSPC,OpsTrng](t) = C1_C2_Plant_Value[ AFSPC,OpsTrng](t -
dt) + (- Deterioration| AFSPC,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ AFSPC,OpsTrng] = 2952.2

C1_C2_Plant_Value[ AFSPC,MaintProd](t) = C1_C2_Plant_Value[ AFSPC,MaintProd](t
- dt) + (- Deterioration| AFSPC,MaintProd]) * dt

INIT C1_C2_Plant_Value[ AFSPC,MaintProd] = 579.7

C1_C2_Plant_Value[ AFSPC,Admin](t) = C1_C2_Plant_Value[ AFSPC,Admin](t - dt) +
(- Deterioration| AFSPC,Admin]) * dt

INIT C1_C2_Plant_Value[ AFSPC,Admin] = 583.2
C1_C2_Plant_Value[AFSPC,RDTE](t) = C1_C2_Plant_Value[ AFSPC,RDTE](t - dt) +
(- Deterioration| AFSPC,RDTE)]) * dt

INIT C1_C2_Plant_Value[ AFSPC,RDTE] = 2366.8

C1_C2_Plant_Value[ AFSPC,Mobility](t) = C1_C2_Plant_Value[ AFSPC,Mobility](t -
dt) + (- Deterioration| AFSPC,Mobility]) * dt

INIT C1_C2_Plant_Value[ AFSPC,Mobility] = 20.7

C1_C2_Plant_Value[ AFSPC,Utilities](t) = C1_C2_Plant_Value[ AFSPC,Utilities](t - dt)
+ (- Deterioration| AFSPC, Utilities]) * dt

INIT C1_C2_Plant_Value[ AFSPC,Utilities] = 4940.0

C1_C2_Plant_Value[ AFSPC,Cmty](t) = C1_C2_Plant_Value[ AFSPC,Cmty](t - dt) + (-
Deterioration AFSPC,Cmty]) * dt

INIT C1_C2_Plant_Value[ AFSPC,Cmty] = 613.5

C1_C2_Plant_Value[ AFSPC,Supply](t) = C1_C2_Plant_Value[ AFSPC,Supply](t - dt) +
(- Deterioration| AFSPC,Supply]) * dt

INIT C1_C2_Plant_Value[ AFSPC,Supply] = 378

C1_C2_Plant_Value[ AMC,OpsTrng](t) = C1_C2_Plant_Value[ AMC,OpsTrng](t - dt) +
(- Deterioration] AMC,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ AMC,OpsTrng] = 4061.9

C1_C2_Plant_Value[ AMC,MaintProd](t) = C1_C2_Plant_Value[ AMC,MaintProd](t -
dt) + (- Deterioration| AMC,MaintProd]) * dt

INIT C1_C2_Plant_Value[ AMC,MaintProd] = 1725

C1_C2_Plant_Value[ AMC,Admin](t) = C1_C2_Plant_Value[ AMC,Admin](t - dt) + (-
Deterioration| AMC,Admin]) * dt

INIT C1_C2_Plant_Value[ AMC,Admin] = 913.8

C1_C2_Plant_Value[ AMC,RDTE](t) = C1_C2_Plant_Value[AMC,RDTE](t - dt) + (-
Deterioration AMC,RDTE]) * dt

INIT C1_C2_Plant_Value[AMC,RDTE] =0

C1_C2_Plant_Value[ AMC,Mobility](t) = C1_C2_Plant_Value[ AMC,Mobility](t - dt) +
(- Deterioration] AMC,Mobility]) * dt

INIT C1_C2_Plant_Value[ AMC,Mobility] = 342.2

C1_C2_Plant_Value[ AMC,Utilities](t) = C1_C2_Plant_Value[ AMC,Utilities](t - dt) + (-
Deterioration| AMC, Utilities]) * dt
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INIT C1_C2_Plant_Value[ AMC,Utilities] = 4477.5

C1_C2_Plant_Value[ AMC,Cmty](t) = C1_C2_Plant_Value[ AMC,Cmty](t - dt) + (-
Deterioration AMC,Cmty]) * dt

INIT C1_C2_Plant_Value[ AMC,Cmty] = 681.2

C1_C2_Plant_Value[ AMC,Supply](t) = C1_C2_Plant_Value[ AMC,Supply](t - dt) + (-
Deterioration] AMC,Supply]) * dt

INIT C1_C2_Plant_Value[ AMC,Supply] = 353.2
C1_C2_Plant_Value[ANG,OpsTrng](t) = C1_C2_Plant_Value[ ANG,OpsTrng](t - dt) +
(- Deterioration| ANG,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ ANG,OpsTrng] = 2848.1

C1_C2_Plant_Value[ ANG,MaintProd](t) = C1_C2_Plant_Value[ ANG,MaintProd](t - dt)
+ (- Deterioration| ANG,MaintProd]) * dt

INIT C1_C2_Plant_Value[ ANG,MaintProd] = 2143.1

C1_C2_Plant_Value[ ANG,Admin](t) = C1_C2_Plant_Value[ ANG,Admin](t - dt) + (-
Deterioration| ANG, Admin]) * dt

INIT C1_C2_Plant_Value[ ANG,Admin] = 313.5

C1_C2_Plant_Value[ANG,RDTE](t) = C1_C2_Plant_Value[ ANG,RDTE](t - dt) + (-
Deterioration| ANG,RDTE]) * dt

INIT C1_C2_Plant_Value[ANG,RDTE] =0

C1_C2_Plant_Value[ ANG,Mobility](t) = C1_C2_Plant_Value[ ANG,Mobility](t - dt) +
(- Deterioration| ANG,Mobility]) * dt

INIT C1_C2_Plant_Value[ ANG,Mobility] = 2.6

C1_C2_Plant_Value[ ANG,Utilities](t) = C1_C2_Plant_Value[ ANG,Utilities](t - dt) + (-
Deterioration| ANG, Utilities]) * dt

INIT C1_C2_Plant_Value[ ANG,Utilities] = 1760.7
C1_C2_Plant_Value[ANG,Cmty](t) = C1_C2_Plant_Value[ ANG,Cmty](t - dt) + (-
Deterioration[ ANG,Cmty]) * dt

INIT C1_C2_Plant_Value[ ANG,Cmty] = 344.4

C1_C2_Plant_Value[ANG,Supply](t) = C1_C2_Plant_Value[ ANG,Supply](t - dt) + (-
Deterioration[ ANG,Supply]) * dt

INIT C1_C2_Plant_Value[ ANG,Supply] = 372.8
C1_C2_Plant_Value[AFRC,OpsTrng](t) = C1_C2_Plant_Value[ AFRC,OpsTrng](t - dt)
+ (- Deterioration AFRC,OpsTrng]) * dt

INIT C1_C2_Plant_Value[ AFRC,OpsTrng] = 1775.2

C1_C2_Plant_Value[ AFRC,MaintProd](t) = C1_C2_Plant_Value[ AFRC,MaintProd](t -
dt) + (- Deterioration| AFRC,MaintProd]) * dt

INIT C1_C2_Plant_Value[ AFRC,MaintProd] = 833.4

C1_C2_Plant_Value[ AFRC,Admin](t) = C1_C2_Plant_Value[ AFRC,Admin](t - dt) + (-
Deterioration| AFRC,Admin]) * dt

INIT C1_C2_Plant_Value[ AFRC,Admin] = 187.7
C1_C2_Plant_Value[AFRC,RDTE](t) = C1_C2_Plant_Value[ AFRC,RDTE](t - dt) + (-
Deterioration| AFRC,RDTE]) * dt

INIT C1_C2_Plant_Value[AFRC,RDTE] = 35.1

C1_C2_Plant_Value[ AFRC,Mobility](t) = C1_C2_Plant_Value[ AFRC,Mobility](t - dt) +
(- Deterioration| AFRC,Mobility]) * dt
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INIT C1_C2_Plant_Value[ AFRC,Mobility] = 6.1

C1_C2_Plant_Value[ AFRC,Utilities](t) = C1_C2_Plant_Value[ AFRC,Utilities](t - dt) +
(- Deterioration| AFRC, Utilities]) * dt

INIT C1_C2_Plant_Value[ AFRC,Utilities] = 961.8
C1_C2_Plant_Value[AFRC,Cmty](t) = C1_C2_Plant_Value[ AFRC,Cmty](t - dt) + (-
Deteriorationf AFRC,Cmty]) * dt

INIT C1_C2_Plant_Value[ AFRC,Cmty] = 278.4

C1_C2_Plant_Value[ AFRC,Supply](t) = C1_C2_Plant_Value[ AFRC,Supply](t - dt) + (-
Deterioration AFRC,Supply]) * dt

INIT C1_C2_Plant_Value[ AFRC,Supply] = 161.3

Deterioration MAJCOM,Facility_Class] =

C1_C2_Plant_Value[MAJCOM, Facility_Class]/Recap_Years*Percent_MAJCOM_PRV[
MAJCOM]*Deterioration_Enabled

C3_C4_Requirements| ADW,OpsTrng](t) = C3_C4_Requirements| ADW,OpsTrng](t -
dt) + (Deterioration ADW,OpsTrng] - Revitalization ADW,OpsTrng]) * dt

INIT C3_C4_Requirements| ADW,OpsTrng] =0

C3_C4_Requirements| ADW,MaintProd](t) = C3_C4_Requirements| ADW,MaintProd](t
- dt) + (Deterioration| ADW,MaintProd] - Revitalization| ADW,MaintProd]) * dt

INIT C3_C4_Requirements[ ADW,MaintProd] = 3.8

C3_C4_Requirements| ADW,Admin](t) = C3_C4_Requirements| ADW,Admin](t - dt) +
(Deterioration ADW,Admin] - Revitalization| ADW,Admin]) * dt

INIT C3_C4_Requirements| ADW,Admin] =0

C3_C4_Requirementsl ADW,RDTE](t) = C3_C4_Requirements| ADW,RDTE](t - dt) +
(Deterioration ADW,RDTE)] - Revitalization| ADW,RDTE]) * dt

INIT C3_C4_Requirements| ADW,RDTE] = 0

C3_C4_Requirements| ADW,Mobility](t) = C3_C4_Requirements| ADW,Mobility](t - dt)
+ (Deterioration] ADW,Mobility] - Revitalization] ADW,Mobility]) * dt

INIT C3_C4_Requirements[ ADW,Mobility] = 0

C3_C4_Requirements| ADW,Utilities](t) = C3_C4_Requirements[ ADW, Utilities](t - dt)
+ (Deterioration| ADW, Utilities] - Revitalization ADW,Utilities]) * dt

INIT C3_C4_Requirements[ ADW,Utilities] = 0

C3_C4_Requirements| ADW,Cmty](t) = C3_C4_Requirements| ADW,Cmty](t - dt) +
(Deterioration ADW,Cmty] - Revitalization ADW,Cmty]) * dt

INIT C3_C4_Requirements| ADW,Cmty] = 5

C3_C4_Requirements| ADW,Supply](t) = C3_C4_Requirements| ADW,Supply](t - dt) +
(Deterioration ADW,Supply] - Revitalization ADW,Supply]) * dt

INIT C3_C4_Requirements[ ADW,Supply] =0

C3_C4_Requirements| AFSOC,OpsTrng](t) = C3_C4_Requirements| AFSOC,OpsTrng](t
- dt) + (Deterioration| AFSOC,OpsTrng] - Revitalization] AFSOC,OpsTrng]) * dt

INIT C3_C4_Requirements[ AFSOC,OpsTrng] = 27.9

C3_C4_Requirements| AFSOC,MaintProd](t) =

C3_C4_Requirements| AFSOC,MaintProd](t - dt) + (Deterioration[ AFSOC,MaintProd] -
Revitalization| AFSOC,MaintProd]) * dt

INIT C3_C4_Requirements[ AFSOC,MaintProd] = 0
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C3_C4_Requirements| AFSOC,Admin](t) = C3_C4_Requirements[ AFSOC,Admin](t -
dt) + (Deterioration| AFSOC,Admin] - Revitalization AFSOC,Admin]) * dt

INIT C3_C4_Requirements| AFSOC,Admin] = 24.3

C3_C4_Requirements| AFSOC,RDTE](t) = C3_C4_Requirements| AFSOC,RDTE](t - dt)
+ (Deterioration| AFSOC,RDTE] - Revitalization AFSOC,RDTE]) * dt

INIT C3_C4_Requirements| AFSOC,RDTE] =0

C3_C4_Requirements| AFSOC,Mobility](t) = C3_C4_Requirements| AFSOC,Mobility](t
- dt) + (Deterioration| AFSOC,Mobility] - Revitalization AFSOC,Mobility]) * dt

INIT C3_C4_Requirements[ AFSOC,Mobility] = 0
C3_C4_Requirements| AFSOC, Utilities](t) = C3_C4_Requirements| AFSOC, Utilities](t -
dt) + (Deterioration| AFSOC, Utilities] - Revitalization AFSOC, Utilities]) * dt

INIT C3_C4_Requirements[ AFSOC, Utilities] = 0

C3_C4_Requirements| AFSOC,Cmty](t) = C3_C4_Requirements| AFSOC,Cmty](t - dt) +
(Deterioration AFSOC,Cmty] - Revitalization AFSOC,Cmty]) * dt

INIT C3_C4_Requirements[ AFSOC,Cmty] = 8.2

C3_C4_Requirements| AFSOC,Supply](t) = C3_C4_Requirements| AFSOC,Supply](t -
dt) + (Deterioration AFSOC,Supply] - Revitalization AFSOC,Supply]) * dt

INIT C3_C4_Requirements| AFSOC,Supply] = 3.1
C3_C4_Requirements|USAFA,OpsTrng](t) = C3_C4_Requirements| USAFA,OpsTrng](t
- dt) + (Deterioration|USAFA,OpsTrng] - Revitalization[USAFA,OpsTrng]) * dt

INIT C3_C4_Requirements[USAFA,OpsTrng] = 17.8

C3_C4_Requirements| USAFA,MaintProd](t) =

C3_C4_Requirements| USAFA,MaintProd](t - dt) + (Deterioration[USAFA,MaintProd] -
Revitalization[USAFA ,MaintProd]) * dt

INIT C3_C4_Requirements[USAFA,MaintProd] = 0
C3_C4_Requirements|USAFA,Admin](t) = C3_C4_Requirements| USAFA, Admin](t -
dt) + (Deterioration| USAFA,Admin] - Revitalization[USAFA,Admin]) * dt

INIT C3_C4_Requirements[USAFA,Admin] =0
C3_C4_Requirements|USAFA,RDTE](t) = C3_C4_Requirements[USAFA,RDTE](t - dt)
+ (Deterioration|USAFA,RDTE] - Revitalization[USAFA,RDTE]) * dt

INIT C3_C4_Requirements[USAFA,RDTE] = 0

C3_C4_Requirements| USAFA,Mobility](t) = C3_C4_Requirements| USAFA,Mobility](t
- dt) + (Deterioration|USAFA,Mobility] - Revitalization[USAFA,Mobility]) * dt

INIT C3_C4_Requirements[USAFA,Mobility] = 0

C3_C4_Requirements| USAFA,Utilities](t) = C3_C4_Requirements[ USAFA, Utilities](t -
dt) + (Deterioration| USAFA,Utilities] - Revitalization| USAFA,Utilities]) * dt

INIT C3_C4_Requirements[USAFA,Utilities] = 7.6

C3_C4_Requirements| USAFA,Cmty](t) = C3_C4_Requirements|l USAFA,Cmty](t - dt) +
(Deterioration[USAFA,Cmty] - RevitalizationlUSAFA,Cmty]) * dt

INIT C3_C4_Requirements[USAFA,Cmty] =0
C3_C4_Requirements|USAFA,Supply](t) = C3_C4_Requirements|USAFA,Supply](t -
dt) + (Deterioration[USAFA,Supply] - Revitalization[USAFA,Supply]) * dt

INIT C3_C4_Requirements[USAFA,Supply] =0

C3_C4_Requirements| AETC,OpsTrng](t) = C3_C4_Requirements| AETC,OpsTrng](t -
dt) + (Deterioration AETC,OpsTrng] - Revitalization AETC,OpsTrng]) * dt
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INIT C3_C4_Requirements[ AETC,OpsTrng] = 250

C3_C4_Requirements| AETC,MaintProd](t) =

C3_C4_Requirements| AETC,MaintProd](t - dt) + (Deterioration[ AETC,MaintProd] -
Revitalization[ AETC,MaintProd]) * dt

INIT C3_C4_Requirements[ AETC,MaintProd] = 154.8

C3_C4_Requirements| AETC,Admin](t) = C3_C4_Requirements| AETC,Admin](t - dt) +
(Deterioration| AETC,Admin] - Revitalization| AETC,Admin]) * dt

INIT C3_C4_Requirements| AETC,Admin] = 51.9

C3_C4_Requirements| AETC,RDTE](t) = C3_C4_Requirements| AETC,RDTE](t - dt) +
(Deterioration AETC,RDTE] - Revitalization AETC,RDTE]) * dt

INIT C3_C4_Requirements| AETC,RDTE] =0

C3_C4_Requirements| AETC,Mobility](t) = C3_C4_Requirements| AETC,Mobility](t -
dt) + (Deterioration AETC,Mobility] - Revitalization AETC,Mobility]) * dt

INIT C3_C4_Requirements[ AETC,Mobility] = 12

C3_C4_Requirements| AETC,Utilities](t) = C3_C4_Requirements| AETC, Utilities](t - dt)
+ (Deterioration| AETC, Utilities] - Revitalization| AETC, Utilities]) * dt

INIT C3_C4_Requirements[ AETC,Utilities] = 23.7

C3_C4_Requirements| AETC,Cmty](t) = C3_C4_Requirements| AETC,Cmty](t - dt) +
(Deterioration AETC,Cmty] - Revitalization[ AETC,Cmty]) * dt

INIT C3_C4_Requirements[ AETC,Cmty] = 267.8

C3_C4_Requirements| AETC,Supply](t) = C3_C4_Requirements| AETC,Supply](t - dt) +
(Deterioration AETC,Supply] - Revitalization AETC,Supply]) * dt

INIT C3_C4_Requirements[ AETC,Supply] = 26.9

C3_C4_Requirements| ACC,OpsTrng](t) = C3_C4_Requirements| ACC,OpsTrng](t - dt)
+ (Deterioration| ACC,OpsTrng] - Revitalization ACC,OpsTrng]) * dt

INIT C3_C4_Requirements| ACC,OpsTrng] = 221.2

C3_C4_Requirements| ACC,MaintProd](t) = C3_C4_Requirements[ ACC,MaintProd](t -
dt) + (Deterioration| ACC,MaintProd] - Revitalization ACC,MaintProd]) * dt

INIT C3_C4_Requirements[ ACC,MaintProd] = 254.6

C3_C4_Requirements| ACC,Admin](t) = C3_C4_Requirements| ACC,Admin](t - dt) +
(Deterioration| ACC,Admin] - Revitalization| ACC,Admin]) * dt

INIT C3_C4_Requirements| ACC,Admin] = 55.6

C3_C4_Requirements| ACC,RDTE](t) = C3_C4_Requirements| ACC,RDTE](t - dt) +
(Deterioration ACC,RDTE] - Revitalization ACC,RDTE]) * dt

INIT C3_C4_Requirements| ACC,RDTE] =0

C3_C4_Requirements| ACC,Mobility](t) = C3_C4_Requirements| ACC,Mobility](t - dt)
+ (Deterioration| ACC,Mobility] - Revitalization ACC,Mobility]) * dt

INIT C3_C4_Requirements| ACC,Mobility] = 20.7

C3_C4_Requirements| ACC,Utilities](t) = C3_C4_Requirements| ACC,Utilities](t - dt) +
(Deterioration ACC,Utilities] - Revitalization| ACC, Utilities]) * dt

INIT C3_C4_Requirements[ ACC,Utilities] = 11

C3_C4_Requirements| ACC,Cmty](t) = C3_C4_Requirements| ACC,Cmty](t - dt) +
(Deterioration ACC,Cmty] - Revitalization ACC,Cmty]) * dt

INIT C3_C4_Requirements| ACC,Cmty] = 211.6
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C3_C4_Requirements| ACC,Supply](t) = C3_C4_Requirements| ACC,Supply](t - dt) +
(Deterioration[ ACC,Supply] - Revitalization| ACC,Supply]) * dt

INIT C3_C4_Requirements| ACC,Supply] = 48.7
C3_C4_Requirements|USAFE,OpsTrng](t) = C3_C4_Requirements| USAFE,OpsTrng](t
- dt) + (Deterioration|USAFE,OpsTrng] - Revitalization[USAFE,OpsTrng]) * dt

INIT C3_C4_Requirements[USAFE,OpsTrng] = 152.7

C3_C4_Requirements| USAFE,MaintProd](t) =
C3_C4_Requirements|USAFE,MaintProd](t - dt) + (Deterioration|US AFE,MaintProd] -
Revitalization[USAFE,MaintProd]) * dt

INIT C3_C4_Requirements[USAFE,MaintProd] = 136.2
C3_C4_Requirements|USAFE,Admin](t) = C3_C4_Requirements|USAFE,Admin](t -
dt) + (Deterioration| USAFE,Admin] - Revitalization[USAFE,Admin]) * dt

INIT C3_C4_Requirements[USAFE,Admin] = 68.1
C3_C4_Requirements|USAFE,RDTE](t) = C3_C4_Requirements| USAFE,RDTE](t - dt)
+ (Deterioration| USAFE,RDTE)] - Revitalization[USAFE,RDTE]) * dt

INIT C3_C4_Requirements[USAFE,RDTE] = 0
C3_C4_Requirements|USAFE,Mobility](t) = C3_C4_Requirements| USAFE,Mobility](t
- dt) + (Deterioration|US AFE,Mobility] - Revitalization[US AFE,Mobility]) * dt

INIT C3_C4_Requirements[USAFE,Mobility] = 70.3

C3_C4_Requirements|USAFE, Utilities](t) = C3_C4_Requirements| USAFE, Utilities](t -
dt) + (Deterioration| USAFE, Utilities] - Revitalization| USAFE, Utilities]) * dt

INIT C3_C4_Requirements[USAFE,Utilities] = 23.4

C3_C4_Requirements| USAFE,Cmty](t) = C3_C4_Requirements| USAFE,Cmty](t - dt) +
(Deterioration[USAFE,Cmty] - Revitalization[USAFE,Cmty]) * dt

INIT C3_C4_Requirements[USAFE,Cmty] = 127.4
C3_C4_Requirements|USAFE,Supply](t) = C3_C4_Requirements[USAFE,Supply](t -
dt) + (Deterioration[USAFE,Supply] - Revitalization[USAFE,Supply]) * dt

INIT C3_C4_Requirements[ USAFE,Supply] = 58.3
C3_C4_Requirements|[PACAF,OpsTrng](t) = C3_C4_Requirements[ PACAF,OpsTrng](t
- dt) + (Deterioration|[PACAF,OpsTrng] - Revitalization[PACAF,OpsTrng]) * dt

INIT C3_C4_Requirements[PACAF,OpsTrng] =411.2

C3_C4_Requirements| PACAF,MaintProd](t) =

C3_C4_Requirements| PACAF,MaintProd](t - dt) + (Deterioration[PACAF,MaintProd] -
Revitalization[PACAF,MaintProd]) * dt

INIT C3_C4_Requirements[PACAF,MaintProd] = 207.2
C3_C4_Requirements|PACAF,Admin](t) = C3_C4_Requirements[PACAF,Admin](t -
dt) + (Deterioration|PACAF,Admin] - Revitalization[PACAF,Admin]) * dt

INIT C3_C4_Requirements[ PACAF,Admin] = 193.7

C3_C4_Requirements| PACAF,RDTE](t) = C3_C4_Requirements| PACAF,RDTE](t - dt)
+ (Deterioration| PACAF,RDTE] - Revitalization| PACAF,RDTE]) * dt

INIT C3_C4_Requirements[ PACAF,RDTE] =0
C3_C4_Requirements|PACAF,Mobility](t) = C3_C4_Requirements| PACAF,Mobility](t
- dt) + (Deterioration|PACAF,Mobility] - Revitalization[PACAF,Mobility]) * dt

INIT C3_C4_Requirements[ PACAF,Mobility] = 54.5
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C3_C4_Requirements|[PACAF,Utilities](t) = C3_C4_Requirements[PACAF,Utilities](t -
dt) + (Deterioration| PACAF, Utilities] - Revitalization[PACAF,Utilities]) * dt

INIT C3_C4_Requirements[PACAF,Utilities] = 244
C3_C4_Requirements|PACAF,Cmty]|(t) = C3_C4_Requirements|[ PACAF,Cmty](t - dt) +
(Deterioration[PACAF,Cmty] - Revitalization[PACAF,Cmty]) * dt

INIT C3_C4_Requirements[PACAF,Cmty] = 269.9
C3_C4_Requirements|[PACAF,Supply](t) = C3_C4_Requirements| PACAF,Supply](t -
dt) + (Deterioration[ PACAF,Supply] - Revitalization[PACAF,Supply]) * dt

INIT C3_C4_Requirements[PACAF,Supply] = 60.5

C3_C4_Requirements| AFMC,OpsTrng](t) = C3_C4_Requirements| AFMC,OpsTrng](t -
dt) + (Deterioration AFMC,OpsTrng] - Revitalization] AFMC,OpsTrng]) * dt

INIT C3_C4_Requirements| AFMC,OpsTrng] = 139.7

C3_C4_Requirements| AFMC,MaintProd](t) =

C3_C4_Requirements| AFMC,MaintProd](t - dt) + (Deterioration AFMC,MaintProd] -
Revitalization| AFMC,MaintProd]) * dt

INIT C3_C4_Requirements[ AFMC,MaintProd] = 945.9

C3_C4_Requirements| AFMC,Admin](t) = C3_C4_Requirements| AFMC, Admin](t - dt)
+ (Deterioration| AFMC,Admin] - Revitalization AFMC,Admin]) * dt

INIT C3_C4_Requirements| AFMC,Admin] = 55.9

C3_C4_Requirements| AFMC,RDTE](t) = C3_C4_Requirements| AFMC,RDTE](t - dt) +
(Deterioration] AFMC,RDTE] - Revitalization| AFMC,RDTE]) * dt

INIT C3_C4_Requirements| AFMC,RDTE] = 328

C3_C4_Requirements| AFMC,Mobility](t) = C3_C4_Requirements| AFMC,Mobility](t -
dt) + (Deterioration| AFMC,Mobility] - Revitalization[ AFMC,Mobility]) * dt

INIT C3_C4_Requirements| AFMC,Mobility] = 0
C3_C4_Requirements| AFMC, Utilities](t) = C3_C4_Requirements| AFMC, Utilities](t -
dt) + (Deterioration| AFMC, Utilities] - Revitalization AFMC, Utilities]) * dt

INIT C3_C4_Requirements| AFMC, Utilities] = 0

C3_C4_Requirements| AFMC,Cmty](t) = C3_C4_Requirements| AFMC,Cmty](t - dt) +
(Deterioration AFMC,Cmty] - Revitalization AFMC,Cmty]) * dt

INIT C3_C4_Requirements| AFMC,Cmty] = 96.5

C3_C4_Requirements| AFMC,Supply](t) = C3_C4_Requirements| AFMC,Supply](t - dt)
+ (Deterioration| AFMC,Supply] - Revitalization AFMC,Supply]) * dt

INIT C3_C4_Requirements[ AFMC,Supply] = 10

C3_C4_Requirements| AFSPC,OpsTrng](t) = C3_C4_Requirements| AFSPC,OpsTrng](t
- dt) + (Deterioration| AFSPC,OpsTrng] - Revitalization AFSPC,OpsTrng]) * dt

INIT C3_C4_Requirements| AFSPC,OpsTrng] = 15.4

C3_C4_Requirements| AFSPC,MaintProd](t) =

C3_C4_Requirements| AFSPC,MaintProd](t - dt) + (Deterioration[ AFSPC,MaintProd] -
Revitalization| AFSPC,MaintProd]) * dt

INIT C3_C4_Requirements| AFSPC,MaintProd] = 39.5

C3_C4_Requirements| AFSPC,Admin](t) = C3_C4_Requirements| AFSPC,Admin](t - dt)
+ (Deterioration| AFSPC,Admin] - Revitalization| AFSPC,Admin]) * dt

INIT C3_C4_Requirements| AFSPC,Admin] = 90.9
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C3_C4_Requirements| AFSPC,RDTE](t) = C3_C4_Requirements| AFSPC,RDTE](t - dt)
+ (Deterioration| AFSPC,RDTE] - Revitalization AFSPC,RDTE]) * dt

INIT C3_C4_Requirements| AFSPC,RDTE] =0

C3_C4_Requirements| AFSPC,Mobility](t) = C3_C4_Requirements| AFSPC,Mobility](t -
dt) + (Deterioration AFSPC,Mobility] - Revitalization| AFSPC,Mobility]) * dt

INIT C3_C4_Requirements| AFSPC,Mobility] = 8

C3_C4_Requirements| AFSPC,Utilities](t) = C3_C4_Requirements| AFSPC,Utilities](t -
dt) + (Deterioration| AFSPC, Utilities] - Revitalization| AFSPC,Utilities]) * dt

INIT C3_C4_Requirements[ AFSPC,Utilities] = 91.8

C3_C4_Requirements| AFSPC,Cmty](t) = C3_C4_Requirements[ AFSPC,Cmty](t - dt) +
(Deterioration AFSPC,Cmty] - Revitalization[ AFSPC,Cmty]) * dt

INIT C3_C4_Requirements[ AFSPC,Cmty] = 177.3

C3_C4_Requirements| AFSPC,Supply](t) = C3_C4_Requirements| AFSPC,Supply](t - dt)
+ (Deterioration| AFSPC,Supply] - Revitalization| AFSPC,Supply]) * dt

INIT C3_C4_Requirements| AFSPC,Supply] = 32.7

C3_C4_Requirements| AMC,OpsTrng](t) = C3_C4_Requirements| AMC,OpsTrng](t - dt)
+ (Deterioration] AMC,OpsTrng] - Revitalization[ AMC,OpsTrng]) * dt

INIT C3_C4_Requirements[ AMC,OpsTrng] = 246.7

C3_C4_Requirements| AMC,MaintProd](t) = C3_C4_Requirements| AMC,MaintProd](t -
dt) + (Deterioration| AMC,MaintProd] - Revitalization| AMC,MaintProd]) * dt

INIT C3_C4_Requirements[ AMC,MaintProd] = 250.9

C3_C4_Requirements| AMC,Admin](t) = C3_C4_Requirements| AMC, Admin](t - dt) +
(Deterioration AMC,Admin] - Revitalization AMC,Admin]) * dt

INIT C3_C4_Requirements[ AMC,Admin] = 232.1

C3_C4_Requirements| AMC,RDTE](t) = C3_C4_Requirements| AMC,RDTE](t - dt) +
(Deterioration AMC,RDTE] - Revitalization AMC,RDTE]) * dt

INIT C3_C4_Requirements| AMC,RDTE] =0

C3_C4_Requirements| AMC,Mobility](t) = C3_C4_Requirements| AMC,Mobility](t - dt)
+ (Deterioration| AMC,Mobility] - Revitalization AMC,Mobility]) * dt

INIT C3_C4_Requirements[ AMC,Mobility] = 77.8

C3_C4_Requirements| AMC,Utilities](t) = C3_C4_Requirements| AMC,Utilities](t - dt) +
(Deterioration| AMC, Utilities] - Revitalization AMC,Utilities]) * dt

INIT C3_C4_Requirements| AMC, Utilities] = 155.1

C3_C4_Requirements| AMC,Cmty](t) = C3_C4_Requirements| AMC,Cmty](t - dt) +
(Deterioration AMC,Cmty] - Revitalization AMC,Cmty]) * dt

INIT C3_C4_Requirements[ AMC,Cmty] = 220.5

C3_C4_Requirements| AMC,Supply](t) = C3_C4_Requirements| AMC,Supply](t - dt) +
(Deterioration AMC,Supply] - Revitalization AMC,Supply]) * dt

INIT C3_C4_Requirements[ AMC,Supply] = 76.9

C3_C4_Requirements| ANG,OpsTrng](t) = C3_C4_Requirements| ANG,OpsTrng](t - dt)
+ (Deterioration| ANG,OpsTrng] - Revitalization] ANG,OpsTrng]) * dt

INIT C3_C4_Requirements| ANG,OpsTrng] = 1000.2

C3_C4_Requirements| ANG,MaintProd](t) = C3_C4_Requirements| ANG,MaintProd](t -
dt) + (Deterioration] ANG,MaintProd] - Revitalization ANG,MaintProd]) * dt

INIT C3_C4_Requirements| ANG,MaintProd] = 628
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C3_C4_Requirements| ANG,Admin](t) = C3_C4_Requirements| ANG,Admin](t - dt) +
(Deterioration| ANG,Admin] - Revitalization| ANG,Admin]) * dt

INIT C3_C4_Requirements| ANG,Admin] = 6

C3_C4_Requirements| ANG,RDTE](t) = C3_C4_Requirements| ANG,RDTE](t - dt) +
(Deterioration| ANG,RDTE] - Revitalization| ANG,RDTE]) * dt

INIT C3_C4_Requirements| ANG,RDTE] =0

C3_C4_Requirements| ANG,Mobility](t) = C3_C4_Requirements| ANG,Mobility](t - dt)
+ (Deterioration| ANG,Mobility] - Revitalization ANG,Mobility]) * dt

INIT C3_C4_Requirements| ANG,Mobility] = 0
C3_C4_Requirements| ANG, Utilities](t) = C3_C4_Requirements[ ANG, Utilities](t - dt) +
(Deterioration| ANG, Utilities] - Revitalization| ANG, Utilities]) * dt

INIT C3_C4_Requirements| ANG, Utilities] = 46.1

C3_C4_Requirements| ANG,Cmty](t) = C3_C4_Requirements[ ANG,Cmty](t - dt) +
(Deterioration ANG,Cmty] - Revitalization ANG,Cmty]) * dt

INIT C3_C4_Requirements| ANG,Cmty] = 252.4

C3_C4_Requirements| ANG,Supply](t) = C3_C4_Requirements| ANG,Supply](t - dt) +
(Deterioration ANG,Supply] - Revitalization ANG,Supply]) * dt

INIT C3_C4_Requirements| ANG,Supply] = 189.1

C3_C4_Requirements| AFRC,OpsTrng](t) = C3_C4_Requirements| AFRC,OpsTrng](t -
dt) + (Deterioration AFRC,OpsTrng] - Revitalization| AFRC,OpsTrng]) * dt

INIT C3_C4_Requirements| AFRC,OpsTrng] = 82.7

C3_C4_Requirements| AFRC,MaintProd](t) =

C3_C4_Requirements| AFRC,MaintProd](t - dt) + (Deterioration AFRC,MaintProd] -
Revitalization| AFRC,MaintProd]) * dt

INIT C3_C4_Requirements| AFRC,MaintProd] = 48

C3_C4_Requirements| AFRC,Admin](t) = C3_C4_Requirements| AFRC,Admin](t - dt) +
(Deterioration| AFRC,Admin] - Revitalization| AFRC,Admin]) * dt

INIT C3_C4_Requirements| AFRC,Admin] = 5.7

C3_C4_Requirements| AFRC,RDTE](t) = C3_C4_Requirements| AFRC,RDTE](t - dt) +
(Deterioration AFRC,RDTE] - Revitalization AFRC,RDTE]) * dt

INIT C3_C4_Requirements| AFRC,RDTE] =0

C3_C4_Requirements| AFRC,Mobility](t) = C3_C4_Requirements| AFRC,Mobility](t -
dt) + (Deterioration AFRC,Mobility] - Revitalization] AFRC,Mobility]) * dt

INIT C3_C4_Requirements| AFRC,Mobility] = 0

C3_C4_Requirements| AFRC,Utilities](t) = C3_C4_Requirements[ AFRC,Utilities](t - dt)
+ (Deterioration| AFRC, Utilities] - Revitalization| AFRC, Utilities]) * dt

INIT C3_C4_Requirements| AFRC,Utilities] = 1.4

C3_C4_Requirements| AFRC,Cmty](t) = C3_C4_Requirements| AFRC,Cmty](t - dt) +
(Deterioration AFRC,Cmty] - Revitalization[ AFRC,Cmty]) * dt

INIT C3_C4_Requirements[ AFRC,Cmty] = 119.5

C3_C4_Requirements| AFRC,Supply](t) = C3_C4_Requirements| AFRC,Supply](t - dt) +
(Deterioration AFRC,Supply] - Revitalization AFRC,Supply]) * dt

INIT C3_C4_Requirements| AFRC,Supply] = 22.2
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Deterioration MAJCOM,Facility_Class] =
C1_C2_Plant_Value[MAJCOM, Facility_Class]/Recap_Years*Percent_MAJCOM_PRV[
MAJCOM]*Deterioration_Enabled

Revitalizationl MAJCOM,Facility_Class] =
Model_EffectivenessfMAJCOM,Facility_Class]
Deterioration_Enabled =0

Funding_Rate = ARRAYSUM(Revitalization[*,*])

Percent_ MAJCOM_PRV[ADW] = 0.004

Percent_ MAJCOM_PRV[AFSOC] = 0.005

Percent_ MAJCOM_PRV[USAFA] =0.015

Percent_ MAJCOM_PRV[AETC] = 0.09

Percent_ MAJCOM_PRV[ACC] =0.148

Percent_ MAJCOM_PRV[USAFE] = 0.069

Percent_ MAJCOM_PRV[PACAF] =0.117

Percent_ MAJCOM_PRV[AFMC] = 0.222

Percent_ MAJCOM_PRV[AFSPC] =0.111

Percent_ MAJCOM_PRV[AMC] =0.112

Percent_ MAJCOM_PRV[ANG] = 0.069

Percent_ MAJCOM_PRV[AFRC] = 0.038

Recap_Years = 67

Total_C1_and_C2 = ARRAYSUM(C1_C2_Plant_Value[ANG,*])
Total_C3_and_C4 = ARRAYSUM(C3_C4_Requirements[*,*])
Total_Degrade = ARRAYSUM(Deterioration[*,*])
Model_Confidence(t) = Model_Confidence(t - dt) + (- Tradeoff) * dt
INIT Model_Confidence = 100

Tradeoff (Not in a sector)

Tradeoff = Model_Confidence*(1-Confidence_Factor)*Corporate_Adjustments_Allowed

OUTFLOW FROM: Model_Confidence  (IN SECTOR: Model Confidence)

INFLOW TO: Corporate_Adjustments (IN SECTOR: Corporate Adjustments)
ACC_Result = ARRAYSUM(C3_C4_Requirements[ ACC,*])

AFMC_Result = ARRAYSUM(C3_C4_Requirements| AFMC,*])

ANG_Result = ARRAYSUM(C3_C4_Requirements[ANG,*])

Confidence_Factor = ARRAYSUM(Model_Effectiveness[*,*])/MILCON_Funding
Corporate_Adjustments_Allowed = 1

MILCON_Funding = 1500
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Appendix B — Gold Standard Affinity Diagram Results

Civil Engineer Strategic

OSD Posture Statement
Plan
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Operationally
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Support future
combat operations
Sustain facilities
through useful life
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Appendix C — Base Populations
Source: AF/XPMP and Air Force Almanac

Base

Al Udeid
Alconbury
Andersen
Andrews
Arnold
Aviano
Barksdale
Beale

Blair Lake Range

Bolling

Brooks
Buckley
Cannon

Cape Lisburne
Charleston
Cheyenne
Columbus
Croughton
Davis-Monthan
Dobbins
Dover

Dyess
Edwards

Eglin

Eglin 9
Eielson
Ellsworth
Elmendorf
Fairchild

FE Warren
Forbes Field
Ft Dix (AMWC)
Ft Indiantown
Galena

Gen Mitch
Goodfellow
Grand Forks

State

UK
GU
MD
TN
IT
LA
CA
AK
DC
X
CO
NM
AK
SC
WY
MS
UK
AZ
GA
DE
X
CA
FL
FL
AK
SD
AK
WA
WY
KS
NJ
PA
AK
Wi
X
ND
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Total Population
Not Available*
Not Available*
3401

8934

2823

5477

7306

5541

Not Available*
3701

3276

1828

4352

Not Available*
5124

292

2553

Not Available*
7892

500

5082

5919

9194

13844

8703

4810

4132

11341

4889

4096

297

Not Available*
Not Available*
Not Available*
708

3556

3270




Base
Grissom
Hickam

Hill
Holloman
Incirlik
Indian Springs
Kadena
Keesler
Kirtland
Kunsan
Lackland
Lajes Field
Lakenheath
Langley
Little Rock
Los Angeles
Luke
MacDill
Malmstrom
March
Maxwell
McChord
McConnell
McEntire AGS
McGuire
Minn-St P
Minot
Moody

Mt Home
Nellis

New Castle
Niagara
Offutt

Osan

Otis ANGB
Patrick

Peterson
Pope
Portland
Quonset State
Ramstein

State

HI
uTt
NM
TU
NV
JA
MS
NM
KO
X
PO
UK
VA
AR
CA
AZ
FL
MT
CA
AL
WA
KS
SC
NJ
MN
ND
GA

NV
DE
NY
NE
KO

MA
FL

CO

NC
OR
RI

GE
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Total Population
700
5895
28620
5900
5790
Not Available*
11942
11449
9338
3114
19571
1828
5987
11072
5635
8935
6560
6295
4153
1443
6179
4939
2975
88
6907
446
5607
4000
5528
10087
240
611
9153
12535
74
3576
5997
5915
401
234
13789




Base
Randolph
Robins
Savannah IAP
Schriever
Scott
Seymour Johnson
Shaw
Sheppard
Spangdahlem
Stanly County
Thule

Tinker

Travis
Tularosa
USAFA
Vandenberg
Westover
Whiteman
Will Rogers
Wright-Pat
Youngstown

State
TX
GA
GA
co

NC
SC
TX
GE
NC
GL
OK

CA
NM

CO
CA
MA
MO
OK
OH
OH
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Total Population
9820

22820

246

3099

14950

5389

6438

12027

4983

Not Available*
862

30392

9449

Not Available*
8390

5603

913

5000

Not Available*
22698

5000

* Data not available assumed to be less than 2000 people.



Tier 1 Objective
Efficiencies

Operational
Support

Appendix D — Value Hierarchy Local Weights

Tier 2 Sub-
Objective

Operational

Resources

Readiness

Responsiveness

Security

Missions

Tier 3 Sub-
Objective

Right Place

Right Size

Joint Use

Economics

Reduce Deficit
Restore &
Modernize
Ability to
Execute

Mission Timing

Security

Combat
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Measure

Force Structure

Consolidation
Footprint
Reduction

Joint Use

Payback

Improves IRR

Improves IRR

Design-Build

Years to Need
Date

Mission Panel
Priority
Installation
Commanders
Priority

Correct ATFP
Deficiency

Local

Weight

Oto 1)
0.2
0.6
0.6

0.4
0.35
0.65

0.4

0.5

0.5

0.5
0.45
0.5
0.5
0.15
0.1
0.9
0.1
0.3

0.6
0.05

0.35



Tier 1 Objective

Quality of Life

Tier 2 Sub-
Objective

Sense of
Community

Workplace
Quality of Life

Tier 3 Sub-
Objective
Capability

Mission Support

Support
Facilities

Promotes
community

Modern

Facilities

Safe Facilities
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Measure
Provides direct
operational

support

Provides indirect
mission support

Support facility

Base Population

Average Facility
Age

Eliminates safety
violation

Local

Weight

Oto 1)
0.7

0.3

0.3
0.4

0.8

0.2

0.6

0.7

0.3



Appendix E — Proposed MILCON Model Definitions and Assumptions

1. Force Structure Measure. Obtained force structure score from existing
military construction model mission category measure. Mission category measure of “A”
represents force structure related project and received a score of “Yes” for force structure
measure. All others received scores of “No.”

2. Consolidation Measure. Obtained consolidation measure score from existing
military construction model operations efficiencies points. Operations efficiencies points
totaling 0.75 indicated consolidation and received a score of “Yes” for consolidation
measure. All others received scores of “No.”

3. Footprint Reduction Measure. Obtained footprint reduction measure score
from existing military construction model IPT demolition points. Demolition points
totaling 0.75 received a score of “Reduction greater than 100 percent” while points
greater than 0 but less than 0.75 received a score of “Reduction less than 100 percent”
and O points received a score of “No reduction.”

4. Joint-Use Measure. Obtained joint-use measure score from the Automated
Civil Engineering Support System. Within the “ACES_DD_1391_RECORDS” table, a
memo field labeled “JOINT_USE_TX” provided information regarding the proposed
joint-use of the project in question. Projects with verbiage indicating an active joint-use
endeavor received a score of “Yes.” All others received a score of “No.” A joint-use
statement stating “This project can be used by other components...” did not qualify for a

“Yes” score since no apparent plans for joint-use existed.
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5. Payback Measure. Obtained payback measure score from existing military
construction model operations efficiencies points. Operations efficiencies points totaling
1.25 received a score of “Yes.” All others received a score of “No.”

6. Deficit IRR (Improves Readiness). Only new mission projects scored with
this measure. Obtained score from FY2001 Installation Readiness Rating Database
(available from HAF/ILEP). Scores based on relevant facility class at project location.
Facility classes rated C-3 or C-4 with a designated MILCON amount for C-2 attainment
received the rating as the score (ie C-3 or C-4). Scored project C-2 in those cases where
MILCON dollar amount for C-2 attainment equaled “0” despite a C-3 or C-4 facility
class rating since project would not have improved facility class rating from C-3 or C-4.
Additionally, the author scored all projects in C-1 and C-2 rated facility classes as C-1 or
C-2 respectively. Finally, in cases where data was not available for the project location,
the author used the major command average rating for the facility class in question.

7. Restoration and Modernization (Improves Readiness). Only current
mission projects scored with this measure. Obtained score from FY2001 Installation
Readiness Rating Database (available from HAF/ILEP). Scores based on relevant facility
class at project location. Facility classes rated C-3 or C-4 with a designated MILCON
amount for C-2 attainment received the rating as the score (ie C-3 or C-4). Scored
project C-2 in those cases where MILCON dollar amount for C-2 attainment equaled “0”
despite a C-3 or C-4 facility class rating since project would not have improved facility
class rating from C-3 or C-4. Additionally, the author scored all projects in C-1 and C-2

rated facility classes as C-1 or C-2 respectively. Finally, in cases where data was not
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available for the project location, the author used the major command average rating for
the facility class in question.

8. Design-Build. Obtained design-build measure score from the Automated
Civil Engineering Support System. Within the “ACES_PROJECTS” table, a text field
labeled “PD_PROJECT_DSG_METHOD_CD” provided information regarding the
proposed design method of the project in question. Projects labeled “DB” indicated
design-build and received a score of “Yes.” All others received a score of “No.”

9. Years to IOC/Need Date Measure. Obtained need date measure score from
existing military construction model mission timing points. Mission timing points
totaling 1.0 received a score of “Yes.” All others received a score of “No.”

10. Mission Panel Priority Measure. Obtained mission panel priority measure
score by sorting projects according to 1) facility class (ascending), 2) mission impact
(descending), and 3) MAJCOM priority (ascending). Priorities assigned within facility
class groupings from 1 for the top project in a facility class to N for the last project in a
facility class. The priority assigned represented the score for this measure.

11. Installation Commander Priority Measure. Obtained installation
commander priority measure score by sorting projects according to 1) base (ascending),
2) MAJCOM priority (ascending), and 3) mission impact (descending). Priorities
assigned within base groupings from 1 for the top project at a base to N for the last
project at a base. The priority assigned represented the score for this measure.

12. Corrects Anti-Terrorism/Force Protection Deficiency Measure. Scoring

involved a subjective review of project titles for indications of anti-terrorism or force
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protection deficiencies corrections. These projects received a “Yes” score while others
received a “No” score.

13. Provides Direct Operational Support Measure. Scoring involved a
subjective review of project titles for indications of direct operational support. These
projects received a “Yes” score while others received a “No” score.

14. Provides Indirect Mission Support Measure. Scoring involved a
subjective review of project titles for indications of indirect mission support. These
projects received a “Yes” score while others received a “No” score.

15. Average Age of Facility Measure. Data obtained from the real property
database from FY2000. A custom query averaged ages of facilities according to base and
category code. The category code average age represented the score for the project under
this measure. The author used the average age for facility classes at the base when the
category code average age was not available. Additionally, in cases where the base was
not in the real property database, the average age for the category at the major command
level was used.

16. Eliminates Safety Violation Measure. Obtained safety measure score from
the Automated Civil Engineering Support System. Within the
“ACES_DD_1391_RECORDS” table, a memo field labeled “CURR_SITUATION_TX”
provided information regarding if the project addressed a safety issue. Thos projects with
indications that they corrected safety issues received a “Yes” score. All others received a

score of “No.”
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17. Support Facilities Measure. Scoring involved a subjective review of project
titles for indications of support facilities such as morale, welfare, and recreation facilities.
These projects received a “Yes” score while others received a “No” score.

18. Population Measure. Data used to determine population measure score
came from the FY2002 base summary information or DD1390. The 2002 Air Force
Alamanac provided data for bases not contained in the FY2002 base summaries. Minor
bases not listed in the almanac were assumed to be in the lowest scoring category (<
2,000). Scores assigned based on total population figures including officer, enlisted, and

civilian personnel.
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Appendix F — Installation Readiness MILCON Requirements
FY 2001 USAF IRR C-3 and C-4 Backlog

AF MILCON o&M OTHER TOTAL
FACILITY CLASS ($M) ($M) ($M) ($M)
OPS & TRNG $2,565 $567 $352 $3,484
MOBILITY $243 $8 $64 $315
MAINT & PROD $2,695 $272 $124 $3,091
RDT&E $328 $40 $276 $644
SUPPLY $543 $93 $29 $665
MEDICAL N/A N/A $280 $280
ADMIN $798 $107 $103 $1,008
CMTY SPT $1,722 $275 $68 $2,065
MFH** $4,139 N/A $382 $4,521
DORMS $840 $207 $59 $1,106
UTIL & GRNDS $604 $500 $52 $1,156
TOTAL $14,477 $2,069 $1,788 $18,333
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** Military Family Housing MILCON requirements are programmed and funded
separately from the regular MILCON account.



Appendix G -MAJCOM MILCON Requirements to C-2

MILCON

Requirements
MAJCOM to C-2 ($000)
ANG 2,121,760
PACAF 1,625,129
AFMC 1,620,738
AMC 1,366,321
AETC 1,007,359
ACC 088,872
USAFE 670,276
AFSPC 523,173
AFRC 279,370
AFSOC 80,716
USAFA 25,400
11 Wg 8,750
Total 10,317,864
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Appendix H — Existing Model Results

4 g
2 ANE
. 2l gl.|2l5/8|2
2 E' §_ 2 | o il I é g !g E
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o |o o o = |lelel=|s|Elel&le2|&8|Ze |2 | 2
i |2 ) 2 £ ) E |8lé|=|csle]lé&|-|2|-|2s || g
= = Project # w Base 0 Title Cost &) SlE|l=lalo szl |2 lan el W
ANG 1 |TWLR343861 Maint Prod JQuonsat State Bl |Replace Composite Aircraft Maintenance Comglex 18,500 18,5000 A 1|35.0[2.000.75]1.00)0.75]0.00| 250 s0.00[0.070] 98.5
AFSOC | 1 JFTEVIM3 G Ops Trng  JEglin 9 FL |Special Tactics Advance Skills Trng Facility 7,800 26,3001 Bl 1 |34.52.041.25]1.00]0.75] 0.00{ 3.00] ©0.00)0.005] 99.5
USAFE | 1 |TYFRO230462  10os Ting  JRamstain GE |Consolidated 1st Combat Communication Squadron Complex Ph2 17,850 44150] Bl 1[345/2.010.75) c.cofo.00l2.00(275] 60.00/ 0069 983
AFMC 1 |[KRSM003013  |Supp Hill UT |Replace Munitions Storage lgloos 1.3, 000 57,1500 B] 1]34.5/2.000.75]1.00]0.50]0.00/2.25| §0.00)0.221] 93.8
AFRC 1 [MAHGO4300 Maint Prod JKeesler MS |Fuzl Sy stems Maintenance Hangar 7,200 64,350] Al 1|35.0/2.000.00]1.00)0.75]0.00|1.75] &0.00)0.038] 93.8
PACAF | 1 |MLWRO13144 Ops Tring  |Kunsan KO |Upgrade Hardened Aircraft Shalters 7,000 71,3500 B| 1 ]34.5/2.0)0.00] c.o0)o00]2.00) 200 G0.00[0116] 985
AETC 1 |PNOS033137 Cmty Spt [Maswsll AL |SOS Dormitary, Phass 3 13,400 84750 B| 1 |34.5|2.0]0.00] 0.00] 0.00] 0.00| 0.00] 60.00{0.080] 96.5
CC | |FTEV993029 Ops Trng _ |Eglin 9 FL JAFC2TIG Sy stems/W arrior School Complex 16,300] 101,0500 B| 2]32.5 2.0J0.75] 0.00]0.50]0.00(1.25] 60.00{0.148| 85.8
AMC 1 JPOWYS73000  JAdmin MecChord W AIMission Support Centar, Ph 2 19, 000 120,050] B] 2|a3z.5/2.00.7s5]000joo0j0.00l07s] so.00{0112] g5
USAFA | 1 [XQPZ350111 Ops Trng  JUSAFA CO |Upgrads Academic Facility, Phass 4 23000] 143,050) B| 2]32.5)2.0]0.75] 0.00] 0.00]0.00) 0.7 60.00|0.015] 953
AFSPC | 1 JQJVFI52007 Maint Prod JMinat ND JADAL Missile Maintenance Vehicle Facility 3,200] 146,250) B] 2|32.5|2.0]0.75] 0.00]0.00] 0.00| 0.7 §0.00{0.111] 953
HWG | |EXURO5000 Cmty Spt  |Bolling C JFitness Center 13,600] 1598500 C] 2]32.0)2.0]0.75] 0.00] 0.00]0.00| 0.7 £0.00|0.004] 4.8
CC 2 |KRSM033001 Maint Prad JHill UT |7259th AGS Operations/Maintenance Complax 4 350 164,200] Al 1 ]35.0)2.000.75] 1.00] 0.00] 0.00( 1.7 55.96| 0.148] 4.7
PACAF | 2 |SKMYUDI3100 Ops Trng 10san KO |addiAlter Sg Ops/AMU Facility 7.000] 181.200] Al 1]350[2.000.75) 0.00]c.00]2.00/27 5485/ 0.118] S94.8
AFMC | 2 |TUALO43007 ROTE Tularosa NM |LUpgrade National Radar Cross Saction Test Facility 3,600 .800] B] 1 |34.5/2.000.75] 0.00] 0.00] 0.00{ 0.7 7.29/0221] 945
AMC 2 |FJXT033002 Ops Tmg__ |Dover DE |Air Traffic Control Facility 7,500 oo] Bl 1 ]34.5/2.0]0.75] 0.00)0.75]0.00) 1 50 54.83[0.112] @28
USAFE | 2 |VYHKD23001 Strat Mob _|Spangdahlem GE |Passenger Taminal 1,400 ro0] Al 1 ]35.0/20)oys]1.00)o00)2.00)3 75| 5128|0069 920
CC 3 JAYZH577997 Maint Prod JMt Home |0 |Operations/ Maintenance Complex (726th ACS) 8,200 00] AL 1 ]35.0/2.040.75] 1.00) 0.00] 0.00[ 1.7 51.91|0.148] S0.7
AFSPC | 2 JACJPI83011 Supply Las Angeles CA |Logistics Operations Rasource Canter 12,800 7o00] Bl 2]32.5| 201075 0.00]0.75]0.00/1.50] 54.58[0.111] S0.5
AFMC | 3 |CNBCOT300 RDTE Erooks TX |Tri-Service Research Facility 23,000 J00] Bl 2325/ 2.00075] 0.00]0.75] 0.00) 1,50 54.53(0.221] 80.8
ANG 2 |LKLW 93377 Ops Tmg__|Ft Indiantown PA |Replace Composite Support Complax 14,200 oo] B] 1]34.5/2.000.75] 0.00]0.75]0.00|1.50] 51.45/0.070] 895
AETC 2 JEEPZS93008 Ops Tmg  JColumbus MS |Replace Control Towear §,100 00l B] 2|32.5/2.0Q0.00] 0.00]0.50}0.00) 050 53.35(0.080] 8383
AFMC | 4 JANZYD33002 RDTE Arnold TN |Improve Propulsion Altituds Capability 32,000 00] B] 2]32.5|2.0]1.25]0.00]0.00{0.00]1.25] 51.87|0.221] 87.6
AMC 3 |PTFLET3C00 Utils Gmds JMcGuirs MJ |Electrical Distribution Sy stem 11,300 ool Bl 1 ]34.5 2.0 000 c.o0jo00]0.00 000 49.26[0.112] &58
AFSPC | 3 |SXHTS73002C  JComty Sot  |Patrick FL |Sacurity Forces Oparations Facility 8,400 ool Bl 2|32.5/20]0.75 000]0.75)0.00) 1 50] 4347[0111] 352
CC 4 |MUH.J023010 Ops Tmg _JLangley VA |Operations Support Centar 24,000 00] B] 1]345/2.0/075]0.00]0.00{0.00]075] 47.87|0.148] 851
AFMC | 5§ |ZHTV3E3204 Ops Tmg  |Wright-Pat OH |Consolidated Fire/ Crash Rascue Station 10,400 00] Bl 2|32.5/2.000.75] 0.00]0.50]0.00)1.25] 43.16{0.221] 84.9
PACAF | 3 [KNMDO5300 A drmin Hickam HI |Operationalize HQ PACAF Building, Ph 1 of 2 23,000 ool Bl 2]32.5/ 2.0 0.00] c.o0)o00]0.00 000 43.89/ 0116 842
AETC 3 MPL5993284 Cmity Spt |Lackland TX |Consclidated Security Forces Ops Fac 7,800 00] B 2|325|2.000.75]0.00]0.75]0.00]1.50] 46.70{0.080] 827
AFMC | 6 |FSPM9E350: RDTE E dwards CA |Beplace Engineering Technical Facility 20,000 00] B] 2]325/1.000.75]0.00]0.75]0.00]1.50] 46.45/0221] 381.4
AFMC | 7 |FTFAO2300 Ops Tmg _|Edlin FL |Replace Explosive Ordnance Dispasal Complax 700 00l B] 1 |34.5/1.0)0.0001.00/0.50]0.00[150| 4374/0221] 807
AFRC | 2 |[KNMD979504 Ops Tmg_ |Hickam H| |Consolidated Training Facility 6,100 00] 8| 1]34.52.0]0.00] 0.00)0.00]0.00)0.00] 4421|0038 807
CC 5 IMONACG3300 Maint Prod |Lajes Feld PO |Repair Aircraft Maintenance Hangar 14,800 Bl 2]325(2.0]0.00] 0.00) 0.00] 2.00) 2.00] 43.83|0.143] 30
USAFE | 3 MSETO43000 Strat Mob _JLakenhzath LIK |AEF Cargo Processing 15,850) 434.950] B| 2 |32.5[2.000.75) c.oojo.00] 200/ 2.75] 42 56| 0.089
ANG 3 |XDOQUS13573 Cmty Spt |Savannah IAP G gplace Troop Quarters and Dining Hall Complax 29,000] 463,950 B] 1|34.51.000.75] 0.00]0.50] 0.00|1.25] 42.91| 0.070
PACAF | 4 IKNMDO13001 Litils Gmds |Hickam HI |Upgrade Electrical Distrivution System 15500] 479450 Bl 21325 2.0 0.00] 0.00) 0,00 0.00| 000 44540115 .
AFSPC | 4 |TDKAD33002 Admin Patarsan CO |Mission Support Facility PH 11 10,400] 489,850] B] 2 |325[2.000.75 0.0000.00) 0.00{0.75] 4375/0.111] 79.0
AMC 4 |AJXFO43001 Admin Andrews MD JUpgrade Wing Headguartars, Phase 1 9,700] 499,550 B| 2|325)|2.0]0.00 0.00]0.00 0.00{ 0.00] 43.89/0.112] 754
AMC 5 |VDYD943015 Ops Tmg _|Scott IL |Squadron Operations Facility 12,800] 512,350] E| 1 |34.5|2.000.75] 0.00]0.50) 0.00[1.25] 3851|0.112] 76.3
AETC 4 |MUEX393001 Ops Tmg  JLuke AZ |Consclidate Communications Ops Centar 12,200 524550] E] 2]32.5[2.0]0 001 0.75] 0.00( 1.50] 40.04[0.080) V6.0
CC & |MONAD300 Cmiy Spt |Lajes Fald PO | Transient Quarters 12,6000 537150] Bl 2]32.5/1.040. .00jo.s50] 20002501 3978|/0.148] 75.8
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AFMC 8 [JUBJ023135 |Admin WMapowa 1l AL |Integrated Operational Support Facility 553,150] B] 2 ]32.5|1.0]0.75]0.00]0.50 1.25] 41.03{0221] 75.8
PACAF | 5 |FTOW 03300 Maint Prod |Eielson AK |Repl'Consalid Munitions Surveil & Inspact Shop se7.850] B| 2 |a3z.s5[2.0]0.75]0. 75 33.33|0.116] 75.4
AFME g |FSPMO0350 Ops Trng |Edwards CA |Replace Infomation Technology Operations Cantar 572.050] Bl 2132.5/1.000.75] 0. 75 33,32/ 0.221] 3.3
ANG 4 |SPENO2S135 Ops Trng  |Otis ANGE M& |Raplace Fire Crash/Bescus Station and Control Towar 588,550] B] 1]34.5[2.010.75] 0. 0 34,35/ 0.070] 724
AFSPC | 5 |GHLN9S300 Utils Gmids |FE W aman WY |Upgrade Stormwatar Drainage System 603,550 D] 2131.5|2.0]0 0. 00 3334|0111 71,
USAFE | 4 |TYFRO33044 Maint Prod |Ramstein GE |CES Midfield Complax 610.450] B| 2]32.5[2.010.75) 0. 0 33.24| 0088 71.8
CC 7 |CZ207333002 Cmty Spt |Cannon MM |Security Forces Operaticns Facility Bl 2]32.5/1.0]0.75] 0. 75 35.74/0.148] 707
PACAF | & |SMYU993035 Maint Prod |Osan KO |Replace PMEL Facility Bl 2]32.5/1.0]0/ 0.00 0 34.23| 0116 70.2
AFMC |10 JANZY 033001 BOTE Arncld TN |Upgrads Jet Engine Air Induction Sys, Phass WV Bl 2132.5/1.0]0.00| 0.00]0.00 35.61|0.221] 691
AMC & |DKFXS13001 Maint Prod |Charleston SC |Civil Enginear' Contracting Comglax Bl 2|3z2.5[1.0l075| o.o0fo7s 33.14[0.112] &84
CC 8 |VLSEJ83002R3 |Ops Trmg  |Shaw SC |USCENTAF Communications Squadron Facility Bl 2132.5/1.0]0.75| 0.00]0.75 31.70|0.148| 887
AETC 5 |ZHTVD1:3001 Ops Trng _|Wright-Pat OH |Alter Graduate Education Facility c|] 2]132.0/1.0]0.00] 0.00{ 0.00 0.00] 33.29(0.090] 88.4
AFNMC 11 |WWYKD43019  |utils Gnds | Tinkar OK |Force/Asset Protaction Land Acquisition Bl 2|3z2.5 0.0]0. 0.0 00 0.00| 32.90|0221] &5.4
AFSPC | 6 |XUMUC33002 Cmty Spt|Vandanberg CA |Basa Education Centar Cl| 3]30.0/1.0]0 0.0 0 1.25] 32.92/0111] 852
AFRC 3 |TOKDE30443P2 |Ops Trng | Portland OR |Consaolidated Training Facility Phase 2 Bl 1]34.5/2.0)0.00] 0.0 00 0.00] 23.42(0038] &4.9
USAFE | 5 |TYFRO33042 Medical Hamstain GE |88 AES Facility Bl 2]32.5)2.0]0.75] 0.0 0 3.25] 25.12(0.069] 82.9
AFMC 12 |ANZY 013008 RDTE Arnald TN |Consolidate Bockat Tast Altitude Capability B] 2]32.5|0.0{0.00] 0.0 00 0.00 0.19)0.221| 82.7
CC g |FXBMOO3002 Ops Tmg  |Ellsworth 5D |Ease Oparations Facility Bl 2]32.5]1.000.75] 0.0 75 1.50] 27.85|0.148] &2
PACAF | 7 [HPZWO13100E |Ops Tmg |Galena AK |Repair Airfield Pavement Bl 2132.5/1.0)0.00] 0.0 00 0.00] 23.07)0.116] &2
AFKMC |13 |MHMVD43081 BODTE Kirtland MM |Replace High Power Gas Lasar Lab Complax \ Bl 1]34.5 0.0]0. 0.0 0 0501 27.4a8[0221] &2
ANG 5 |PDPG019050 Maint Prod |March CA |Replacs Aircraft Maintanance Hangar and Shops 765400] B| 1 |34.5/1.010.75 0.0 00 0.75| 25.81|0070] 82
AMC 7 |XDAT983103P1 |Maint Prod | Travis CA |AMOG Global Deployment Cantar 781.400] B 2132.5/1.0]0. 0. 00 0.7 27.77|0.112] &2
AETC £ |PNOSS83128 Ops Tmg _ |Maswell AL |ADAL AU Library 734,400 B| 2]32.5[2.0]0, 00 0.00] 26.74/0.080] &1
PACAF | 8 |LXEZ023520 Utils Gmds |[Kadena JA |Upgrade Fire Prataction Systems 804,300] B| 2]32.5/1.0]0) 00 2.00] 23.92|0.116] 5%
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USAFA XOPZ034001 Utils Gmds JUSAFA GO | Sludge Dewatering Fac. (WW TP} . 859,150 32 0.00| 0.015] 54
ANG JLW 5585009 Ops Tmg  |Naw Castle DE |Replace C-130 Parking Apron and Tadway 10,30 599,950 34 75 17.26|0.070] 54
CC FENV023002R2 |Ops Tmg |Davis-Monthan AZ |EC-130 Squadron Ops/AMU Facility (43rd ECS) 8,30 208,750 32. 0 13.57|0.148] 53

AFSPC | 8 |cRwWUOT3005  |Cmity Spt |Buckley GO |Dining Hall 3,00 1,750 30. 00 22,09/ 0.111] 53
PACAF | 9 |KNWMDO33001 B1 |Strat Mot |Hickam HI |Consal Joint Mobility Complex (PACAF/AMC] 29,30 941,550 32. 00 1376/0.116] 53
USAFE | 6 |WYHKO003102 Maint Prod ]Spangdahlem GE |CE Pavemsnts & Fouipment Compound 8.0 951,350 32, 00 16.40) 0.068] &
AFSPC | 9 |ACJPO23028 Admin Los Angalas CA |SMC Headquartars Facility 32,00 953,350 32. 0 16.68) 0.111
AFMC 16 | ANZYS23003 Maint Prod |Arncld T |Consolidated Civil Engingering Complax 16,00 999,350 31. 7 19.35( 0.221

9,60 32.

4,60 32.

3,40 2.

AMC XDATI73250R1 |Ops Tmg | Travis CA |C-5 Squad Ops/AMU 1,008,950 0.7 7.03|0.112
PACAF | 10|MLW RO53121 Cmiy Spt |Kunsan KO |Regl Consolid Personnel Process/Theater Fac 1,013,550 0 13.61|0.116
CC 2 |FENV033003R1 |Ops Tmg  |Davis-Monthan AZ |EC-130 Squadron Ops/AMU Facility (415t ECS) 1,022 950 3 0. 0 1553 0.143
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AETC 8 IMAHG043001 Cmty Spt  |Keesler Replace Fire/Crash Rascue Station 9 200] 1,032, B] 2]32.5/2.0]0.00]0.00]0.75}0.00{0.75 0. 43,
AFMC 17 |ZHTV053202 Lttils Gmds |Wright-Pat Replace Steam Lings/Tunngls Area B, PH-I 11, 600] 1,043, D] 2 ]31.5/ 0.0 0.00] 0.00] 0.00] 0.00| 0.00 0. 448.
AFRC 4 |QJKLS50011P4  |Cmity Spt [Minn-St P Consolidated Lodging Phase 4 §.450] 1,050, c] 2]32.0/1.0]0.00] 0.00] 0.75]0.00| 0.7 0. 48,
ANG 7 |PTFLA99638 Maint Prod [MeGuirs Raplace Aircraft Maintenance Hangar and Shops 23, 000] 1,073, B] 1|34.5/1.0§0.75] 0.00] 0.75] 0.00] 1.50 0. 45,
AFMC |13 |CNBCO43001R__JAdmin Erooks Consolidated Acguisition'Support Facility 1.3,400] 1,088, B 3]30.5(0.0]0.75) 0.00] 0.50]0.00{1.25 0. 45,
AFSPC |10 |QIVFOM3100 Maint Prod |Minat Secuiity Forces Vehicle Support Facility 6 500] 1,083, Bl 2|32.5/1.0]0.75] 0.00] 0.00] 0.00| 0.7 0.
CC 13 |FXBM333001 Ops Trng _ |Ellswarth E-1E Squadron Operations/AMU Facility 12,600] 1,105, Bl 2|32.5/0.0)0.75] 0.00] 0.50] 0.00] 1. 0.
AMC 10 |PROEC45002R 1 [Maint Prod [McConngll Caorrasion Control Facility 19,000 1,124, B] 2|32.5]1.0]0.00] 0.00] 0.00]0.00| O 0.
USAFE | 7 |TYFR0530402  JAdmin Ramstain Contingency Response Group Ph 2 18, 800] 1,143, B] 2]32.5(1.0]0.75] 0.00]0.00]2.00| 2. 0.
AFMC | 12 |FSPMO35501 Cmty Spt  |Edwards Fitness Center 13, 400] 1,157, C| 3 |30.0| 0.0]0.00] €. 0.00| 0. 0.
CC 14 |C2 02953002 Maint Prod JCannon Aarospace Ground Equipment (AGE) Comgplax , 700 5, B] 2]32.5/0.040.75] 0. 0.00[1. 0.
PACAF | 11 |FXSEO23014 Ops Trng  |Elmendaort apair Bumvay/Taxiway Pavemant 7,300 Bl 2|32.5(0.0§0.00] 0. 0.00| 0. 0.
AETC 3 |PTFLO33013 Ops Trng _|McGuirs ADAL NCOA Academic Fac and Domns 20,000 Cl 2]32.0)2.0]0.00] 0. 0.00] 0. 0
AFMC | 20|ZHTV013203 |4 dmin W right -Pat Consolidate AFMC Law Offices 7,900 D] 2131.5/0.000.75] 0. 0.00/ 0. 0.
AFMC |21 |UHHZ003014 Maint Prod |Rokins Corrosion Control Dapaint Facility 24, 000 Bl 1]34.5/0.0§0.00]0. 0.00| . 0.
AMC 11 JNWZ ROS37 07 Ops Trng  [MacDill Air Traffic Control Fac/Crash Fire Station 14, 000 Bl 2]32.5/0.0J0.75] 0. 0.00| 0. 0.
AFSPC | 11 IXUMUOO3000 Cmty Spt |Vandenberg Add/Alter Child Development Canter 5300 C| 2]32.0{0.010.75] 0. 0.00] 1. 0.
PACAF | 12)AJJYSE3110 Supp Andarsen Const Consolid W ar Reserve Mat Stor Fac 21,5040 Bl 2]32.5(0.0]0.75] 0. 2.00[2. 0.
CC 15|FTEV 00300 Maint Prod JEglin 3 Vehicle Maintenance Facility (823 BHS) 5 900 Bl 2|32.5/0.0)0.75] 0. 0.00| 1.25 0.
AETC 10|PNOS053140 Cmty Spt [Maswell SOC Lodging Facility, Phasa IV 12,800 Bl 1 ]34.5(1.000.00] 0. 0.00| 0.50 0.
USAFE | 8 |TYFR02300 Maint Prod |Ramstein Vghicle Maintenance Facility 00 Bl 2 |32.5[1.0]0.75] 0. 2.00{3.25 0. X
AFMC |22 FTFAC33011 RDTE Eglin Offshore Targst Area 21,000 Bl 2]32.5)0.0]0.00f 0 0.00| 0.00 0.
ANG 8 |GUQES83000 Ops Tmyg  Forbes Field Baplace Operations and Training Comglex 19,000 Bl 2]32.5/1.040.75] 0. 0.00] 1.50 0.
AFMC | 23 |ANZYD13001 Utils Gmds JArncld Powar Distribution Control System 11,000 Dl 2]31.5/0.01.25 0. 0.00] 1.25 0.
cC 16 | FNW 799300302 |Ops Tmg _JDyess E-1E Sguadron Operations/AMU Facility 12,400 B| 2]32.5]0.0]0.75) 0.00]0.50]0.00{1.25 0.
AFSPC | 12| TDKAQ3300 Cmiy Spt JPaterson Widen Wast Gate 5,010 D] 2 5| 0.0j o001, 0.00{1.00 0.
AMC 12|GJKZ302503Z  |Maint Prod Fairchild Civil Engingaring Complax 22,000 Bl 3 .5{ 0.0 0.75{ 0. 0.00| 0.75 0.
AFMC | 24|UHHZ 003012 Maint Prod |Robins Consclidated Aircraft Maintenance Facility 7,800 Bl 2 5| 0.0} 0.75] 0.00] 0.50] 0.00| 1.25 0.
AFRC 5 WKAGSTS00 Ops Tmg  |Seymour Johnson Saecurity Farcas Facility 1,650 Bl 2 5| 2.04 0.00] 0. 0.00) 0.00 0.
PACAF | 13|DBOTOS7 001 Utils Gmds |Cape Lisbume Replace Site-Wide Infrastructure 27,000 B| 2 .5 0.0] 0.00] 0. 0.00{0.00 0.
CC 17 |MPLS 043001 Ops Tmg  JLackland Information Operations Canter (A1A) 8,300 Al 2 .0 1.0 0.00] 0. 0.00| 0.50 0.
ANG § |DPEZ355713 Ops Tmg  JCheyenne aca Aerial Port and Air Traffic Control Complax 5,100 Bl 1 5] 1.0 0.75] 0. 0.00|1.25 0.
AFMGC | 25 UHHZ 00300 Ops Tmg  |Robins aplace Fire/Crash Bescuae Station 6,100 Bl 2]32.5(0.0§0.000 0. 0.00) 0.50 0.
AMC 13 [ TMKHO2300 Maint Prod |Poge AGE Facility 8,400 Bl 3|30.5 0.0]0.75] 0. 0.00{1.25 0.
AFSPC | 13|SXHTI 3006 Cmity Spt |Patrick Child Developmant Centar §,400 cl 2 .0{ 0.0} 0.00] 0. 0.00| 0.00 0.
USAFE | § |EXSW 03300 Maint Prod JCroughtan Transportation Complex 2,150 Bl 2 511.0)0.75] 0. 2.00| 3.00 0.
PACAF | 14]KNMD993001R1 |Cps Tmg  |Hickam Repair Airfisld Pavement, Phasa 3 14,000 Bl 2 .5{ 0.0} 0.00] 0. 0.00{ 0.00 0.
AFMC | 27 [KRSMO023008 Ops Tmg  JHill Consclidated Software Support Facility, Phase 1 16,500 E] 1 .5 0,04 1.25] 0. 0.00{1.25 0.
AFMC | 28|FSPMO43502 Ops Tmg |Edwards Replace Base Operations Fagility 6,800 Bl 2 .5( 0.0] 0.00] 0. 0.00| 0.50 0.
CC 18| VKAGST3004B1 |Ops Tmg  |Seymour Johnson Fire/Crash Bescus Station 10,600 E] 2 5| 0.0J0.75] 0 0.00| 0.75 0.
AETC 11 ]CGU033000 Admmin Goadfa llow Consclidate Wing Support Complax 10,600 D] 3 5] 0.0 0.75 0.00{ 1.25 0.
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14 |JFSD200163P2 |Ops Trng  |Grand Forks MD |Repair Drainags C-Ramg 5,700] 1,522,310] B| 2|32.5/0.0] 1.25/0.00]0.00/0.00/1.25] -9.83|0.112] 23.9
12 [VNVPO33005 Ops Trng  |Sheppard TX |Raplace Trainer Maint! Davelopmeant Fac 17,500] 1,539,.810] B| 2 ]32.5/2.0]0.00]0.00f0.75]0.00/ 0.75 13.17(0.080) 224
14 |GHLNO5300: Cmty Spt_|FE Wamen WY |Learning Centar and Library 8,300] 1,548110] C] 3 ]130.0/0.0]0.50]0.00]0.75]0.00{1.25] -10.40/0.111 0.9
15 [KNMDO063000 _ |Cmiby Spt |Hickam HI |Replace Fire/Crash Rescus Station 13,600] 1,561,710] B] 2 |32.5]0.0] 0.00) 0.00]0.50]0.00{0.50] -12.16| 0.116 0.8
10 |YZEU00S047 Maint Prod JWill Rogars Ok |Beplace Composite Aircraft Maintenance Complax 23,000] 1,584710] B| 1 ]34.5/2.0]0.75] 0.00]0.50{0.00/ 1.25] -16.92( 0.070 0.3
19 |QVFIg20M Ops Trng | Minaot ND JAircraft Parking Apron 19,000] 1,608.710] B| 2]32.5/0.0]0.75| 0.00|0.00]0.00/ 0.75] -12.78|0.148 0.5
& |YTPMI40004 Ops Trrg  |Weastover MA |Ease Oparations'Command Post 4,050] 1,607, 7600 B] 1 | 34.5(1.0]0.00] 0.00]0.00]0.00{ 0.00] -14.95] 0.038 16.6
0 JEXSW 98300 JAdmin Croughton LK |ECE - Complex 5,100] 1,612.860] D] 2131.5(1.0J0.75] 0.00]0.00{2.00| 2.50] -18.49| 0.068] 16.5
20 |SGBP330303 Ops Trng _ |Offutt ME |Fire/Crash Rascus Station 11,000] 1,623, 860] B| 2]32.5|0.0)0.75] 0.00]0.00{0.00{ 0.75] -16.82[0.148] 16.4
16 |FTOWY 03300 Maint Prod |Eislson AK |Consolidated Munitions Vehicles' Trailers W amm Storage 7,600] 1,631,460] B| 2]32.5|0.0]0.75| 0.00|0.00|0.00) 0.7 -17.32| 0.116 15.9
15 |NZASSE4007 Cmty Spt [Malmstrom MT JAdd/Altar Fitness Cantar 7,200] 1,638 650] C] 3 ]30.0{ 0.0 0.75] 0.00]0.00] 0.00{ 0.7 -15.81]0.111 14.9
15 |PTFLO130M0 Cmty Spt JFt Dix (AMWC) M JAMW C Visiting Quarters 15,000] 1, C] 3 ]30.0{0.0)0.00] 0.00]0.00|0.00| 0.00] -15.20|0.112] 14.8
13 |MPY J97 3245 Cmty Spt  JLackland TX |Replace Training Annex Fitness Centar 5,300] 1, C] 2]32.0]1.0]0.00] 0.00]0.50]0.00{ 0.50] -19.82| 0.080] 13.7
21| TMKHI63003R1 |Maint Prod |Popa G |A-10 ECM Consolidated Maintenance Facility 5400] 1, Bl 21325/ 0.0} 0.75] 0.00]0.00]0.00| 0.7 -20.86| 0.148 12.4
17 |SMYL003420 Maint Prad JOsan KO |Replace Aircraft Fuel Systems Maintenance Hangar 7,500] 1, Bl 2]32.5/0.0]0.00] 0.00]0.00|2.00]2.00] 22 47[0.116 12.0
16 [NKAK 043008 JAdmin Little Rock AR |Add/Alter Group HO 2,800] 1, B| 3]30.5] 0.0} 0.75] 0.00|0.00{0.00{ 0.75] -20.57(0.112] 10.7
16 |GLENO4300 Cmty Spt  |Schrigver CO |Add/Alter Fitness Canter 10,800] 1, C| 3]30.0{0.0]0.75| 0.00]0.00|0.00| 0.75] -21.23|0.111 4.5
22| TMKHG20008L  |Ops Tmg _ |Pope C |682nd Air Support Operations Squadron Facility 7.400] 1, Bl 2132.5/0.0)0.75] 0.00]0.00]0.00) 0.75] -24.91[0.148 8.3
11 |PSTEGDSOTO Ops Trmg  |McEntire AGS C |Replace Operations and Training Complax 8,600] 1, B| 2]32.5/0.0)0.75] 0.00]0.50]0.00) 1.25] -25.47( 0.070 8.3
17 |CRW UD7300 Ops Tmg  |Buckley CO |Consolidate Fuel Canter 6,000] 1, Bl 2]32.5/0.0]0.75]1.00]050]0.00{ 2.25] -26.64|0.111 a1
17 |VDYDO031900  |Admin Scott IL JADAL USTRANSCOM Facility 29,000] 17 D] 2]31.5/0.000.75| 0.00]0.75|0.00) 1.50] -25.94|0.112 71
11 |ASHE 043000 Ops Tmg _ JAviano IT |Base Opsrations 2950017 Bl 3130.5/0.0)0.75] 0.00]0.002.00] 2.7 0.069 6.0
| & |FXSB023001 Maint Prod |Elmendaorf AK |Convert Facility to Consolid Avionics Shop 6,300] 1,7 B] 2]32.5/0.0]0.75] 0.00]0.00]0.00| 0.7 0.116 5.6
14| VNV P023002 Utils Gmds |Sheppard TX |Construct Auxiliary Water Sarvice 1,300] 1,7 D] 2]31.5|0.0]0.00] 0.00] 0.00] 0.00{ 0.00 7| 0.080 5.0
23 |UHHZ383006R 1 |Maint Prod |Robins GA 154th Combat Communication Sguad Ops Facility 72001 1.7 B| 2]32.5|0.0]0.75] 0.00|0.00{0.00{ 0.7 5| 0.148 4.3
24 |UHHZ 013004 Ops Tmg _ |Rakins GA |Flight Simulator Facility (33 ACW) 4500017 B| 2]32.5]|0.0}0.00) 0.00|0.75]0.00{ 0.7 0.148 0.3
18 |GHLNO53016 Ops Tmg  JFE Waman WY JEOD Facility 3,500] 1,7 Al 3]131.0] 0.0]0.00{ 1.00] 0.00]0.00] 1.00 80111 0.1
12 |WW EFMZ7 3532 Ops Tmg |Stanly County C |Relocate Communications and Electronics Training 9.900] 1, B| 2]132.5]0.0]0.75] 0.00]0.50]0.00{1.25] -34.02| 0.070 0.3
7 |GLENO4300: |Admin Schrigver CO |Consolidated Space Group Operations 7150 1, Bl 2132.5(1.0]0.00) 0.00|0.00|0.00(0.00 0.038 1.2
19|BTSGO73001R1 |Ops Tmg  |Blair Lake Range | AK |Peplace Range Maintenance Complax 19,500] 1,7 B] 2 ]30.5| 0.0} 0.00] 0.00]0.75|0.00| 0.7 0.116 -1.5
15 |NUEX 393002 | Admin Lukea AZ |Raplace Contracting Centar 1,900] 1, D] 3 |29.5]0.0]0.00] 0.00] 0.75]0.00{ 0.7 0.080 2.9
12 |ASHE 043007 JAdmin Aviang IT |Consclidated Support Center (CSC), Phass 2 8.250] 1, C| 3130.0{0.000.75| 0.00]0.00|2.00/2.7" 0089 -3.2
19 |NZASO03000 Supp Malmstrom MT JUpgrade W eapons Storage Arga, Phase 1 14,800] 1, Bl 2]32.5]0.0]0.75] 0.00]050]0.00|1.25 70111 -3.7
25 |FENWIE3007 Ops Tmg  |Davis-Maonthan AZ |Fire/Crash Rescue Station 9,500] 1, Bl 2]32.5]0.0]0.75] 0.00] 0.00] 0.00 0.7 0.143 -3.8
28 \WwW YKD03006C |Maint Prod | Tinkar OK |31st Combat Communication Squad Ops Facility §,800] 1, B] 2]32.5]0.0]0.75] 0.00]0.00] 0.00 0.7 0.143 7.8
20| XUMUI04018 Cmiy Spt_|Vandsnberg CA |Base Library 3,000 1, C| 2132.0{0.000.75] 0.00]0.75] 0.00/1.50 o111) 84
13| TYFRO43074 Cps Tmg JRamstein GE |Hush House 14,100] 1, B| 2]32.5]|0.0]0.75] 0.00|0.00] 2.00{ 2.7 0.083) 84
16 |JCGU043000 Cmiy Spt |Goodiallow TX |Replace Chapsl Canter 3400] 1, C| 3]30.0{0.0]0.00{ 0.00]0.00| 0.00| 0.00 0.030 9.3
27 |FNW 2953004 Maint Prod |Dyass TX |Rafusling Vehiclks Maintenance Shop 1,800] 1, B| 2]32.5|0.0]0.00] 0.00|0.75| 0.00| 0.7 0.143 11.9
17 |JCGUO23000 Ops Tmg  |Goodiallow TX |Conscolidated Comm Complax 7,000] 1, Bl 2]32.5]|0.0]0.75] 0.00]0.00] 0.00] 0.7 0.080] -13.2
21 |SXHTO1 300 Ops Tmg  |Patrick FL |Fire Crash/Bascug Station 8.200] 1, Bl 2]32.5(0.0]0.00] 0.00]0.50| 0.00{ 0.50{ -48.30|0.111] -15.3
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CC 23 |KRSMO43013  |Maint Prod JHill UT JConsolidate Munitions Flight Maintenance 4,500] 1,885.010] B] 2|]32.5]|0.0/0.75]0.00] 0.00]0.00| 0.75 0.148] -15.9
AFRC 8 |WWYK3I73043A |Ops Trng | Tinker OK |Squadran Operations Facility 3,300] 1,338,910] B| 2]32.5(1.0]0.00]0.00]0.00] 0.00{ 0.00 0.038 7.0
USAFE | 14 [MSETO23001 Ops Trng _|Lakenheath LK |4-Bay Mission Tmg Canter 760001 10] B| 2]32.5|0.0]0.00]1.00]0.00|2 00| 3.00 0.069 7.9
CC 29 | TMKH20300 JAdmin Pope NC |Fighter Groug HO Facility 3.800] 1 10] B] 2]32.50.0/0.75] 0.00]0.00|0.00]0.75 0.148 0.0
AETC 13 |MAHGO63000 _ JCmty Spt|Keasler WS JADAL Child Devslopment Centar 2,70001 10] <] 2|32.0)0.0]0.00| 0.00]0.00| 0.00| 0.00 0.030] -21.1
AFSPC |22 |GLENSS30M Cmty Spt  |Schrigvar CO |Security Forces Regional Training Facility 8,900] 1 10| B] 2 ]32.5|0.0]|0.00{ 0.00] 0.00] 0.00| 0.00 011 -21.2
CC 0 JUHHZ 993009 |Maint Prod |Robins GA |51st Combat Communication Squad Ops Facility 4, 500] 1 10] Bl 2]32.5(0.0]0.75] 0.00]0.00]0.00 0.7 0.148] -24.0
USAFE |15 |MSET253014 Ops Trng _|Lakenheath LK |F-15C Sqd Ops/AMU [483rd FS) 10,350] 1 60] B| 2|32.5|0.0/0.75] 0.00)0.50|2.00|3.25 0.063] 26.3
CC 31 |KRSMO43014 Maint Prod JHill UT |Structural Maintenance Facility 22000 1 60] B| 2]32.5|0.0]0.75] 0.00] 0.00]0.00{ 0.7 0.148 8.0
AFSPC |23 | TDKAOS3001 Litils Gmds |Patersan CO |[NCRAD/USSPACE/ARSPACE Access 285001 10] D] 3 |23.5| 0.0]0.00] 1.00]0.00|0.00] 1.00 0.1 3.6
AETC 159 | TYMXSTI00 Ops Trng  |Randalgh TX JADAL Airfield Pavements and Taxiway 1 10] D] 3 |25.51.0]0.00] 0.00]0.00]0.00 0.00 0.090 9.2
AFSOC | 2 |[FTEVIT30S Ops Trng  |Eglin 9 FL |CrashiFire Rascue Station 1 10| B8] 2]32.5/1.0]050] 0.00)0.75]0.00]1.25 0.005 0.3
CC 32 |[FTEVO 3007 Supp Eglin 9 FL |Mokility W arshouse (823 RHS) 1 80] B| 2|32.5|0.0/0.75] 0.00]0.00|0.00| 0.7 0.148] 321
AFRC 8 |cTGE33900 Maint Prod JGrissom IN JAdd/Alter Aircraft Maintenancs Hangar 575001 10] B| 2]32.5/1.0/0.00] 0.00]0.00|0.00{ 0.00 0.038] -32.8
AETC 0 NIKAKI53011 Maint Prod JLittle Rock AR |Replace G-130 Maintenance Hangar 11,8000 1 10] B] 2]32.5|1.0]0.00{ 0.00] 0.00]0.00| 0.00 0.050] -32.9
AFSPC |24 |QUVFIE2007 Maint Prod [Minot ND |Missile Operations Addition sy i 10] B| 3 ]30.5|0.0|0.75] 0.00]0.00|0.00| 0.7 0.111] -33.3
AFSPC | 25|CRWU053007  |Maint Prod |Buckley GO |Vehicle Maintenance Facility 4 600] 1 10| A] 2]33.0/0.0]0.75] 1.00] 0.00]0.00/1.75 0.111] -35.2
CC 33 |QYZHI83006R2 |Ops Tmg Mt Home 1D |Base Opsrations Facility L T00) 1 o] B] 2132.5 0.0]10.75] 0.00]0.00{0.00| 0.7 0.148] -36.1
USAFE | 16]|AEDY 043001 Cmty Spt |Alconbury LIK |Chapel Canter 2,300] 1992.610] C| 2 |32.0|0.0|0.00] 0.00) 0.50]2.00] 2.50 0.063] -36.3
CC 34 |RKMF923002R3 |Ops Tmg  |Naliis NV |Explosive Ordnance Disposal Facility 4,500] 1,997,110] B| 2]32.5(0.0]0.75] ¢.00]0.00] 0.00{ 0.7 0.148] 0.2
AETC |21 |QSEUM 3001 Cmty Spt [Moody GA |Construct Unaccompanisd Officers Qtrs 9,800] 2,006 910] C|] 2]32.0{0.0]0.00] 0.00] 0.00]| 0.00| 0.00 0.080] -0
AFSPC | 26 |WW CX953005A |Utils Gmds |Thuls GL |Solid W aste Incinerator 7.50012 014 410] B| 3 |30.5(0.0]0.00) 0.00]0.00]2.00[ 2.00 0.111] 42.9
USAFE | 17 |LJYC003006 Cmiy Spt JIncirlix TU |Consolidated Community Centar 4,200] 2 018,610] C| 2]32.0{0.0]0.75] 0.00]0.75] 2.00] 3.50 0.063] 44.0
CC 35 | TMKH5300 Maint Prod |Pope NC |A-10 Maintenance Facility 5,000] 2,023,610] B] 232.5|0.0]0.75] 0.00] 0.00]0.00] 0.7 0.148] 44.2
11WG 2 |BXUR453223 Maint Prod |Bolling DG |CE Maintenance and Readingss Facility 3.750] 2 027, 3s0] B| 2132.5(1.0]1.00) ¢.00]0.00]0.00[ 1.00 0.004] 45.0
AETC 22| TYMX545487 A dmin Randalph TX |Occupational Measurament Squadron 9,300] 2,057,160] B] 2]32.5|0.0]0.75] 0.00] 0.00] 0.00] 0.7 0.,050] 6.4
CC 36 |UHHZ 023004 Supgply Robins GA |Consolidated Deployment Storage Facility 4,300 2,041,460] B| 2 ]32.5(0.0]0.75] 0.00]0.00] 0.00] 0.75 0.148] 44.3
AFRC 10 KELLO43011 Maint Prod |Lackland TX |Consolidated Maintenance Facility 8,200] 2,049,660] B] 2]32.5(1.0]0.00] 0.00] 0.00|0.00| 0.00 5 0.038] 43.6
CC 37 |WLSEG23002R1  [Maint Prod |Shaw SC JAircraft Maintenance Unit Facility §,900] 2,056 5600 B| 2]32.5/0.000.75] 0.00]0.00]0.00] 0.75] -85.55|0.148] 523
AETC | 23| TYMX5 14505 JAdmin Bandolgh TX JAETC Begicnal Supply Squadron 10,000] 2,068 580] A 3]31.0/0.0/0.75] 0.00]0.00/0.00{ 0.75] -86.34|0.090] 54.6
CC 38 AW UB0255M Ops Tmg |Barksdale LA |intagrated Oparations Cantar 6,900] 2,0v3,460] B] 2|32 .5|0.0]0.75] 0.00]0.00|0.00)0.75] -89.60{0.148] 583
AETC |24 |GJKZB0011Z Ops Tmg _|Fairchild WAIW ater Survival Training Schoal 7,000 2,090.460] B| 2]32.5)2.0/0.00] 0.00{0.00/0.00|0.00] -92.99|0.080] 585
CC 39 |FNWZ013006R1 |Ops Tmg  |Dyess T¥ |Fire/Crash Bescue Station 3,80002100,080] B] 2]325(0.0]0.00] 0.00]0.50/0.00)0.500 93.84[0.143| £08
CC 0| GJKZ040014 Maint Prod |Fairchild WA IMunitions AGE Maintanance Facility 6,2000 2,108,260] B] 2]325|0.0]0.00] 0.00]050| 0.00) 0.50) G7.68[0.143] 647
AFRC | 11 |Z0ELC23001 Cmiy Spt [Youngstown OH JJoint Services Lodging Facility Phase 1 9,900] 2,116160] C|] 2]32.0|0.0]0.00] 0.00{0.00] 0.00| 0.00] -97.59)0.038] €59
CC 4 |KWRDIE3010  |Maint Prod |Holloman N |Survival Equipment Shop 465002 120.810] B] 2|325|0.0|0.00] 0.00]0.50] 0.00) 0.50] -101.73| 0.148| £37
CC 42 kW RDO03001 Ops Tmg  JHolloman NM |Fire/Crash Rascue Station 14,400] 2,135 210] B] 2 |32.5]0.0]0.00] 0.00] 0.50] 0.00] 0.50 0.143] -72.8
CC 43 |FTEV 023005 Cps Tmg |Edlin 9 FL IMability and Training Facility (823 RHS) 2,100) 2 137.310] B] 2 |325|0.0|0.00] 0.00]0.50] 0.00) 0.50] -109.81]| 0.148] -76.8
CC 44 |QYZHO13005R1 |Supply Mt Home D |Easa Supply Warshouss 11,600] 2,148,910] D] 2|31.5/0.00.75| 0.00]0.75| 0.00| 1.50] -113.85| 0.143| -80.9
AFRC 12 YW HGS7I501 Ops Tmg W hitaman MO A-10 Squadron Oparations 3,650] 2,152,560] B] 2|32.5|0.0]0.00) 0.00]0.00] 0.00| .00 -113.68] 0.033] 81.2
CC 45|HACC003002  |Maint Prod JAl Udeid Munitions Maintenance Facility 1,600 2,154, 160] B| 2 |a2.5) 0.0l0.00f 0.00]0.00] 2.00[2.00] -117.90] 0,148 834
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CC 46 |RKMF043001 Ops Trng_Nallis NV |Nevada Training Range Initiative 15,000 B| 2 ]32.5]0.0]0.00]0.00]0.00]0.00{0.00 0. .4
CC 47 |RKMF 343002 Ops Trng  JIndian Springs WV |Security Forces MOUT Complax 8 500 B] 2 |32.5]0.0]0.00] 0.00] 0.00] 0.00] 0.00 0. 5
AFRC 13 |[FGWE013001B_|Cmty Spt JDobbins GA |Visiting Quarters 7,000 c] 2 ]32.0| 0.0} 0.00] 0.00] 0.00] 0.00| 0.00 0. 5
CC 48 |BEAEY021004R1 Maint Prod |Baale CA |Aircraft Comosion Control Facility 16,500 B| 2 |32.5] 0.0} 0.00] 0.00] 0.00] 0.00] 0.00 0. .5
CC 49 |FTFAGT3M 3 Ops Trng _JEglin FL |Squadron Operations Facility (58 FS) 4 300 B| 2 ]32.5]0.0]0.00] 0.00] 0.00]0.00{ 0.00 0. .6
CC 50 |FXBM333000 Ops Trng _ |Ellswarth 50 |Live Ordnance Loading Area (LOLA) 12,200 B| 2]32.5|0.0{0.00] .00 0.00| 0.00 0. .8
CC 51 JMUHJC 1300 Ops Trng  JLangley WA |Repair Primary Parking Apron' Taxiway 11,400 B] 2]32.5)0.0]0.00] 0.00 0.00{ 0.00 0. xi
AFRC 14 JAW LIEST 9501 Maint Prod |Barksdals LA |RED HORSE Vehicle Maintenancs , 000 Bl 2]32.5]2.0]0.00] 0.00 0.00| 0.50 0.
CC 52 |RKMF03300 Maint Prod [Nz llis NV |Vehicle Maintenance Complex 10,800 Bl 2]32.5/0.0{0.00] 0.00 0.00{0.00 0.
cC 53 |WW YK020042  |Ops Ting | Tinkar OK |ADAL Squadron Operations Facility (552 ACW 1,200 B 2]32.5)2.0]0.00] 0.00 0.00| 0.00 0.
CC 54 IYWHG999215  |Supp W hitaman MO |E-2 Conventional Munitions Storags 12, 000 B] 2]32.5)0.0]0.00] 0.00 0.00{ 0.00 0.
CC 55 CC983001 A drmin Al Udaid QA E/Contingancy Flight Office 1,500 Bl 2]32.5(0.0]0.00] 0.00 2.00{2.00 0.
CC 56 |SGBPO23004 Ops Trng_ Offutt NE J|ADAL Information Squadron Facility (AIA) 11,800 Bl 2]32.5/2.0{0.00] 0.00 0.00{0.00 0.
AFRC | 15|FIXTIB3001 Ops Trng_JDover DE Asrial Port Training Facility 1,350 Bl 21325/ 0.010.00]0.00 0.00| 0.00 0.
CC 57 |AWUEE5110  |Ops Trng  |Barksdale LA |Repair Aircraft Parking Apron 12, 000 B] 2 ]32.5/0.000.00] 0.00 0.00| 0.00 0.
CC 58|FTFA93300 Ops Trng  Eglin FL |Squadron Operations Facility (80 FS) 5, 000 Bl 2]32.5(0.0]0.00] 0.00 0.00| 0.00 0.
CC S9|QIVFI5E2112 Maint Prod [Minat ND |B-52 Maintenance Dock 13,300 B| 2]32.5|0.0{0.00] .00 0.00| 0.00 0
AFRC | 16| TDKASE3006 Ops Tmg _|Psterson CO |Aerial Port/ Aidift Facility 5700 Bl 2|32.5/0.0{0.00] .00 0.00| 0.50 0
CC B0)QSEUD 3004 Maint Prod |Moody GA |C-130 Maintenance Hangar 7,400 B] 2 ]32.5/0.000.00] 0.00 0.00| 0.00 0
CcC 61 JUHHZ 03300 Supp Robins GA |Hazardous Material Storage Facility (93 ACW) 2,000 Bl 2]32.5({0.0]0.00] 0.00 0.00] 0.00 0
CC 62|HACC023018  |Supp Al Udsid Covered Storage 1,900 Bl 2]32.5|0.0{0.00] 0.00 2.00)2.00 0
AFSOC | 3 |FTEVI430M Cmiy Spt |Eglin 3 FL JAdd to Sgcurity Force Operations Facility 1,650 Bl 2|32.5/0.000.50] .00 0.00| 0.50 0
CC 83 |czaz903011 Ops Tmg  |Cannon NM | Approach Lights Runway 13 1,000 B] 2]32.5/0.000.00] 0.00 0.00| 0.00 0
AFRC 17 | TDKAZ39002 Maint Prod |Peterson CO |Fugl Systems Maintgnanca il Bl 2]32.5{1.0]0.000 0.00 0.00| 0. 0
ol 84 |UHHZ 280301 Ltils Gmds |Robins G JUpgrade Aoron Powsr (53 ACW 2,000 Bl 21325 0.000.000 0.00 0.00| 0. 0
CC 85 |AWUB025502  |Ops Ting  |Barksdale LA |Weapons Load Crew Training Facility 19,000 B] 2]32.5|0.000.00] 0.00 0.00| 0.00 0
CC 66 |EAEYD41008 Maint Prad |Bsale CA |Flightline Hangar Upgrades 11,000 Bl 2]32.5(0.0]0.00) 0.00 0.00| 0.00 0
CcC 67 KW RD043006  |Ops Tmg  |Holloman MM | Taxiw ay/Hazardous Cargo Pad 24,000 B| 2|32 5| 0.0]0.000 0.00 0.00| 0.00 0
AFRC | 18]AWUEC438M Ops Tmg_|Barksdals LA |ES2 Sguadron Operations' AMLU 5,200 Bl 2]32.5 0.0{0.00] 0.00 0.00| 0.00 0
CC 68 |MUHJS0300 Ops Tmg JLangley WA |Repair West Parking Agron 13,300 B] 2]32.5)0.0]0.00] 0.00 0.00| 0.00 0
CC 89|V Fo1 2002 Ops Tmg  Minot ND JAir Traffic Control Complax 9,800 Bl 2]32.5(0.00.00) 0.00 0.00| 0.00 0
cCc 70|s GBPZ80902 Maint Prod JOffutt NE |E-4E Fusl Maintenance Dock 22,000 Bl 2325/ 0.0{0.00] 0.00 0.00[0.00 0 5
WG | 3 |BXUR218533 Litils Gmds |Balling DC |Repair Fence, Main Gate 950 D] 31295 0.0§0.75] 0.00 0.00 1.50 0 88.1
AFRC | 19]YTPMO25001 Cmity Spt |Weastovar WM& |Sacurity Forces Cperations 3,650 B] 2]32.5|2.000.00] 0.00 0.00] 0.00] 224 21{0 a7
CC 71 ]S GBPI5050 Cmiy Spt |Offutt NE |Child Development Canter 7,200 C| 2]32.0{0.0§0.00) 0.00 0.00] 0.00] 223.02[ 0 91.0
cC 72 |QSEL953004 Cmty Spt |Moady GA |Child Devs lopment Canter 6,600 cl 2132.0/0.0{0.00] 0.00 0.00{0.00] -227 .06/ 0 95.1
CC 73|BAEY041008 Cmiy Spt |Beale CA |Child Deve lopment Cantar 6,800 Cl 2]32.0/0.0{0.00] 0.00 0.00[{0.00] -231.11{0 99.1
CC 74 MUHI023012 Admin Langlay VA |Force Protection Relocation of HQ Functions RG] Bl 3]30.5|0.000.75] 0.00 0.00] 0.75] 235 15[ 0 03.9
AFRC | 20|FGWEB015011 Maint Prod |Dobbins GA |Upgrade Maint Bays 2 and 3 5,500 Bl 2]325[0.0]0.00) 0.00 0.00| 0.00] 240.00{ 0 7.5
CC 75 LKTCO043103 Ops Tmg  |Indian Springs NV |Security Forcas Acadamics Facility 9,500 Bl 3]30.5[0.00.75] 0.00 0.00) 0.75] -239.19( 0 7.9
CC 76 |MUHJ02300 Cmiy Spt |Langley VA |Family Community Service Cantar 5,200 C| 3]30.0/0.0§0.75] 0.00 0.00{1.25] -243.23( 0 12.0
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ACC 77 JQSEUST30054  JAdmin Moody GA |Consolidated Support Canter 84000 2,521,060 D] 2]29.5/0.0]0.75]0.00] 0.75]0.00(1.50] -247.28| 0.148] -216.3
CC 73 |LKTC043102 Cmty Spt  |Indian Springs NV JAEF Student Billeting! Dinirg Hall 21,500] 2,542,960] B 2 |30.5) 0.0 0.00] 0.00] 0.00] 0.00] 0.00] -251.232( 0.148] -220.8
AFRC |21 |HTUX98900 Ops Trng |Gen Mitch W |Add/Alter Consolidated Training 530025482600 Bl 2132.5| 0.0]0.00] 0.00]0.00010.00| 0.00] -255.79| 0.038| -223.3
ACC 79 WLSEIS301 9B1 |Cmty Spt |Shaw C |Basea Library 4,400] 2552,660] C| 3 1:30.0/ 0.0} 0.00] 0.00] 0.50] 0.00| 0.50 0.148] -224.9
CC 80 JVKAGIE30 11 JAdmin Seymour Jchnson | NC |Consolidated Support Cantar 10,400] 2,563,0600 D] 2 |29.5| 0.0} 0.75] 0.00] 0.00]0.00| 0.75 0.148] -225.2
cC 31 [MQNADS300 Cmty Spt_|Lajes Fald PO JADAL Fitness Cantar 3,300 ,360] c] 2 |30.0| 0.0] 0.00] 0.00] 0.00] 0.00| 0.00 0.148] -233.5
CC 42 |YWHG399218 Utils Gmds |W hiteman MO Narth Lard Acguisition 3,200 ,560] D] 3 ]29.5| 0.0{ 0.00] 0.00] 0.00] 0.00] 0.00 0.148] -233.0
AFRC |22 |FTFAS73002 Ops Trng  JEglin FL JCivil Engineer Training Facility 3,400 .960] Bl 2 |32.5]0.0]0.00] 0.00] 0.50] 0.00] 0.50 0.038] -238.6
CC 83 |YWHGO1 1004 |Utils Gmds W hitaman MO |South Land Acgquisition 2,200 160] Dl 2 |29.5] 0.0] 0.00] 0.00] 0.00] 0.00] 0.00 0.148] -242.0
AFRC |23 |PTFL333003 Ops Tring  |MeGuirs NJ |Civil Enginear Training Facility 3,650 ,810] B| 2 |32.5]|0.0]0.00] 0.00] 0.75] 0.00| 0.75 0.038] -254 1
AFRC |24 |RVKO009011 Cmty Spt  |Niagara NY |Visiting Quartars Phasa 1 8,600 10] C] 2]32.0{0.0]0.00) 0.00] 0.00] 0.00) 0.00 0.038] -271.2
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Appendix I — Proposed Model Results
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AFMC | 9 |FSPMooasod Ops Tng |Edw ards CA |Baplace Information Technology Operations Caniar 14,200 14.20) 0.0¢ 1.0 104 0.00) ) 0.00 1.0! 1. 0.00]
AFMC | 1 |KRSMoo3cia  |Suoply Hill UT |Raplace Munitions Storags lgloos 13,000 ] 0.0C 1.0 0.7 0.00] O 0.00 .8 1. 1.00]
AFRC 1 |MAHG043005  [Maint Prod |Kesskar MS |Fual Systams Maintanance Hangar 7,200 1.0 0.0 100 0.00) i) 0.00 1.0 0. 1.00)
USAFE | 2 [VYHK023001  |Stmt Mob |Spangdahlem GE |Passangar Tarminal 1,400 1.00 1.00 0.00] 100 0.00 1.00) 0.00 0.00] 1.00]
ACGC 2 |KRSMoa300d  |Maint Prod JHill UT J724th ACS Operations'Maintenance Complax 4,350 1.00] 1.00 0.00 0.00] 0.00 0.80 0.00 1.00] 1.00]
ANG 1 | TWLRg49551 Maint Prod JQuensat State Bl |Replace Composite Aircraft Maintenance Complax 18,500 1.00] 1.0 100 0.00) 0.00 0.00 0.30 0.00 1.00]
AETC | 7 |VWVPo4ace2  |Ops Trng |Sheppard TX |Consolidated Airfield Ops Complax 11,400 0.00) 1.00 1.00 0.00] 0.00 0.00 1.00 0.00] 0.00]
AFSOC | 1 JFTEVO13019 Ops Tmg _|Egling FL |Spacial Tactics Advanca Skills Trng Facility 7 300 850 10.00) 0.00 1.00 10.00) 1.00 0.00 1.00 (0. 00| 1.00|
PACAF | 2 |SMYU013100 (Ops Trng _|Osan KO |AddAlar Sq Ops/AMU Facility 17,000 4,850 1.00| 1.040 0,00 10.00) 0.00 0.00 1.00 (0. 00| 10.00)
AFMC | 6 |FSPM263504 RDTE Ediw ards CA |Raplace Enginearing Tachnical Facility 20,000 114850 10.00) 1.040 1.00 10.00) 0.00 0.00 0.80 1.00) 10.00)
AETC |23 |TYMX514605 Admin Randoiph TX JAETC Regional Supply Squadron 10,000 1.00) 1.00 0.00 0. 00] 0.00 0.00 0.80 (0. 00| 10.00)
AFSPC | 2 [ACJP380011 Supply Los Angalas CA JLogistics Oparations Resource Cantar 12,300 0.00 1.00 1.00 0.00 0.00 0.00 1.00 0.00] 0.00]
AFSPC | 3 |5XHTa73002C  |cmty Spt |Pabrick FL |Sacurity Forces Oparations Facility 8,400 0.00] 1.00 100] 0.00 0.00 0.00 0.90 1.00] 0.00)
AMC 11 |NVZRos3707  |Ops Trng  |Machil FL JAir Traffic Contral Fac/Crash Fira Station 14,000 0.00] 1.00 0.00 0.00] 0.00 000 1.00 0.00| 0.00]
AFSPC | 6 [XUMUD23002  |Cmity Spt|Vandanbarg CA |Basa Education Cantar 14,800 0.00 1.00 070 0.00] 0.00 0.00 0.80 1.00 0.00|
ACC 5 |MONAD33005  |Maint Prod JLajes Field PO |Bapair Aircraft Maintenance Hangar 14 500 0.0 0.0 0.0 0.00) i) 0.00 1.00 0.0 0.00)
11WG | 1 |BXUR050003  |Cmity Spt |Baliing DG |Fitness Cantar 13,600 0.0C 1.0 0.0 1.00] O 0.00 .8 0.0 .00}
AMC 1 |POWYgraoeo _ |Admin McChard WA |Mission Suppart Cantar, Ph 2 19,000 0.0 1.0 0.0 0.00] O 0.00 1.0 1.00 0.00]
AETC | 15|HUEX983002  |Admin Luke AZ |Raplace Contracting Candsr 1,900 0.00) 0.00 1.00 0.00] 0.00 0.00 1.00 0.00] 0.00]
AMC 8 |PTFL002008 Admin McGuira NJ JConsolidatad Air Mobility Sg Fac | aEal 17,000 0. 00) 1.00 070 0. 00] 0.00 0.00 1.00 (0. 00| 10.00)
ACC 4 |MURJ023010 (Ops Trmg  JLanglay VA |Oparations Support Cantar 24,000 10.00) 1.00 0,00 10.00) 0.00 0.00 1.00 0.00) 10.00)
AFRC | 11)70ELo29001 Cmity Spt ] Youngstown OH JJoint Sarvicas Lodging Facility Phasa 1 5,900 0.00) 0.00 0.00 0.00] 0.00 0.00 1.00 0. 00) 0.00]
PACAF | 5 |FTOW 033003 Maint Prod [Eelson AK |ReplConsolid Munitions Surveil & Inspact Shop 4,700 0.00 1.00 1.00 0.00 0.00 0.00 0.30 1.00 0.00
AETC |12 |WWVPD23005 Ops Trmg  |Sheppard TX |Raplace Trainar Maint’ Devalopmant Fac 17,600 0.00) 0.00 1.00 0.00] 0.00 0.00 1.00 0.00) 0.00]
ANG 5 [JLWSg82000  |Ops Trng  |MWew Castle DE |Raplaca C-130 Parking Apron and Taxway 10,800 0. 00| 1.00 1.00 0. 00| 0.00 0.00 1.00 0. 00| 0.00]
AFMC |13 |MHMV 43091 |RDTE Kirtland MM JRaplaca High Powar Gas Lasar Lab Complax 8,400 0.0 0.0 0.7 0.00] O 0.00 [F] R 0.00]
AETC |11 |JCGUR33000 Admin (Goodfallow TX |Consolidate Wing Suppart Complax 10, 600 0.0 1.0 0.7 0.00) 00 00 1.0 LK 0.00|
AFRC | 19|YTPMo29004 Cmity Spt |Westovar |4 |Sacurity Forca s Oparations 3,650 ) 0.0 0.0 0.0 0.00) 00 00 1.0 L 0.00)
AMC 5 |VDYDe43M 5 Ops Trng_ |Scott L |5?uacron Oparations Facility 12 530 ] 0.0 1.0 0.7 0.00) 00 00 0.9 L 0.00)
ACC 44 |QYZHO13005R1 [Supply Mt Homg D |Base Sugply W arahouss 11, 630 ¥ 0.0 1.4 100 10.00) 0 00 1.0 LK 0.00)
AETC | 5 |PNOS953126  |Ops Trng  Maswall AL JADAL AU Library 13,000 ¥ 0.00) 0.00 000  0.00 0.00 .00 0.80 0.00) 0.00|
USAFE | 15|MSETg63014  |Ops Trng  |Lakenhaath UK |F-15C Sad Ops/AMU (433rd F5) 10,350 ITHASO) 0.00) 1.00 070 0.00 0.00 .00 0.80 0.00] 0.00]
ACC 9 |FXBMooap02  |Ops Trng  |Ellsworth SD |Base Oparations Facility 10,000 JHHEAS0) 0.00) 1.00 1.00 0.00 0.00 .00 0.80 0.00] 0.00]
ACC 40 |GIKZ040014 Maint Prod |Fairchild WA Munitiens AGE Maintananca Facility 8,200 4650 0.00] 0.00 070 0.00 0.00 0.00 0.80 10.00| 10.00|
AMC 2 |F.xToa3coz Ops Trng _ |Dover DE JAir Traffic Control Facility 7,500 0. 00) 1.00 1.00 0.00 0.00 0.00 0.80 (0. 00| 10.00)
ACC 38 |[AWUB025501  |Ops Trng  |Barksdale LA |intagratad Oparations Cantar 5,900 10.00) 1.00 0,00 0.00 0.00 0.00 0.80 0.00) 10.00)
ANG g8 |GUCE93g000  |Ops Trng  |Forbas Fald K5 |Raplaca Oparations and Training Complax 19,000 0. 00) 1.00 100 0.00 0.00 0.00 1.00 . 00) 0.00]
AMC 14| FSD200183P2 |Ops Trng  JGrand Forks ND |Rapair Drainaga C-Ramp 5,700 0.00] 0.00 000 0.00 1.00 .00 0.80 0.00] 0.00]
ANG 3 |XD3U319573 [Cmity Spt |Savannah AP SA |Raplace Troop Quartars and Dining Hall Complax 29,000 0.0 1.0 070 0.00 0.00 0.00 1.00 0.00) 0.00)
AETC | 4 INUEX9a3001  |Ops Trmg  |Luke AZ |Consalidate Communications Ops Cantar 12,200 0.00] 1.00 100] 000 0.00 .00 0.80 0.00) 0.00|
USAFA | 1 |XOP7950111 COps Trng  JUSAFA Co rade Academic Facility, Phase 4 23,000 0.00) 1.00 000 0.00 0.00 .00 0.80 0.00] 0.00]
ACC 57 |AWUB265110  |Ops T Barksdale LA |Papair Aircraft Parking Apron 12 000 0.0 0.0 0 0.00 00 00 .8 0.0 0.00)
AFMC | 3 |CNECO73001 BOTE IBrooks TH | Tri-Sarvice Rassarch Facility 23,000 0.0 1.0 1. 1.00 O 00 8 1.0 0.00]
ACC 20|SGEP990903  |Ops Trng  JOffutt HE |Fira/Crash Rescus Station 11,000 0.0 1.0 0 0.00 O 00 8 0.0 0.00]
AFMC | 25 [FSPMo43502 Ops Trng  |Edw ards CA |Raplace Basa Oparations Facility 5,300 0. 00) 0.00 070 0.00 0.00 0.00 1.00 1.00) 10.00)
PACAF | 11|FXSB023014 (Ops Trng  JElmandorf AK JBapair Runway/ Taxiway Pavamant 7,300 10.00) 0.00 0,00 0.00 0.00 0.00 0.80 0.00) 10.00)
ACC 70 |SGEPI80902 Waint Prod JOffutt HE |E-4B Fual Maintanance Dock 23,000 0. 00) 0.00 0.00 0.00 0.00 0.00 0.80 (0. 00| 10.00)
AFMC | 24 JUHHZo03012 Maint Prod JRobins GA JConsolidatad Aircraft Maintenanca Facility 7,300 10.00) 1.00 0.70 0.00 0.00 0.00 1.00 1.00| 10.00)
ACC 35 | TMKHI53003 laint Prod JPopa HNC JA-10 Maintananca Facility 5000 0.00 1.00 0.00) 0.00 0.00 0.00 1.00 0.00] 10.00)




681

| F
e H z b
= | £ 2 = 3

= |2 5 I N - - A O - - I - A (O

E £ : 1 I I - S - - O - -

A = g 2 T & E £ s H ) i -

ER £ T g Bas 7 Title g 2] & £ £ i 2 i : ’

ject L as0 0 it = - ] =] = - = 7 = 1
AFMC | g |FSPMoo3soi (Ops Ting  |Edw ards CA |Baplace Infermation Ta chnology Cperations Caniar 0. 0.5 A 1. .53 1.0 1. 0.8 0.5471
AFMC | 1 |KRSMoo3ois  [Supply Hill UT |Raplace Munitions Starags lgloos 1. 1.0 .0 1. .74 1.0 0. 1.0 0.5032]
AFRC 1 |MAHGD43005  |Maint Prod |Keaslar MS JFual Systams Maintanance Hangar 1. 1.0 .0 1. | AT 0.0 0. 1.0 0.4767
USAFE | 2 |VYHKo23001 Strat Mob _|Spangdahlem GE |Passangar Tarminal 1.00 1.00] 0.00) 0,00 1.00 0.69 0.00 0.00 0.50] 045398
ACC 2 |KRSMoaaond Maint Prod |Hill UT |729th ACS Operations/Maintenance Complax 0.33 0.50 0.00 0.00 0.00 0.52 1.00] 1.00 1.00]  10.4593]
ANG 1 |TWLRa49881 Maint Prod |Quonsat State Rl |Raplace Compaosite Aircraft Maintanance Complax 0.50 1.00 0.00} 1.00 10.00} 0.90] 0.00) 10.00] 0.00) 10.4465
AETC | 7 IWVNVPQ43002  |Ops Tmg |Sheppard TX JConsolidatad Airfiald Ops Complax 0.07 1.0 .0 1. i 0.0 0. 1.0 0.437 2]
AFSOC | 1 JFTEVOi301a Ops Trmg_|Egling FL rSpeciaITactic*: Advanca Skills Trmg Facility 1.00 1.0 .0 1. .30 0.0 0. 0.8 0.4305
PACAF | 2 |SMYUo13100  |Ops Tmmg |Osan KO |Add'Altar Sq Cps/AMU Facility 0.14 1.0 .0 1. | .20 0.0 0. 1.0 0.4276|
AFMC | 6 |FSPM3g3504 BEOTE Edw ards CA |Raplaca Enginearing Tachnical Facility 0.20 1.00 0.00 0.00 0.00 (.54 1.00] 1.00 0.80]  0.4270)
AETC |23 |TYMX514505  JAdmin Randolph TX |AETC Regional Supply Squadron 0.05 0.33 0.00 0.00 0.00 .94 0.00 1.00 0.80]  0.4263
AFSPC | 2 |ACJP3s0011 Supply Los Angalas CA |Logistics Oparations Rasourca Cantar 0.50 1.00] 0.00] 0.00 1.00] 0.70] 1.00] 0.00] 0.80]  0.4252)
AFSPC | 3 |5XHTa73002C  |Cmity Spt |Patrick FL rSecurinr Foroas Oparations Facility 0,14 1,00} 0.00) 0,00 0.00) 0.61 1.00 1.00)] 0.30) 0.4232]
AMC 11 |NVZR053707  |Ops Ting  |MacDil FL |Air Traffic Control Fac/Crash Firs Station 0.03 1.00 0.00 1.00 0.00 0.43 1.00] 0.00 0.80]  0.4206)
AFSPC | & |XUMU33002  |Cmity Spt |Vandanbang CA |Basa Education Cantar 0.03 1.00 0.00 0.00 0.00 0.64 1.00] 1.00 0.50]  0.4202
ACC 5 IMONA033005  |Maint Prod |Lajes Fiald PO |Bapair Aircraft Maintenance Hangar 0.08 1.00 0.00) 1.00 10.00) 0.67 1.00 0.00 0.00) 0.4157
11IWG | 1 |EXURDS0003  |Cmiy Spt |Balling DC |Fitnass Cantar 0.25 1.00 0.00 0.00 0.00 0.94 0.00 1.00 0.30]  0.4140]
AMC 1 |POWYS73000 _ |Admin McChord WA IMission Suppart Cantar, Ph2 1.00 1.00 0.00 0.00 0.00 .84 0.00 1.00 0.50] 0.4115
AETC |15|NUEX3233002  |Admin Luka A7 |Raplaca Contracting Canfar 0.05 0.50 0.00 0.00 0.00 0.61 1.00] 1.00 0.80]  0.4113
AMC 8 |PTFL003008 Admin McGuira NJ |Consalidated Air Mobility Sg Fac { 3Ea) 0.13 0.33 0.00 0.00 0.00 0.58 1.00] 1.00 0.80]  0.4097
ACC 4 |MUHJ 023010 (Ops Trng  JLangley VA |Oparations Support Cantar 0.11 1.00 0.00} 1.00) .00 0.70] 0.00) 10.00] 1.00] 10.4071
AFRC |11 )70FLoz9001 Cmity Spt | 'Youngstown O | oint Sarvicas Lodging Facility Phasa 1 0.07 1.00] 0.00) 0.00 0.00) 0.72 1.00) 1.00 0.50] 04067
PACAF | 5 [FTOW033003  [Maint Prod |Elelson AK |RaplCansalid Munitions Suneil & Inspact Shop 0.08 1.00) 0.00) 1.00) 0.00) 0.66] 1.00) 0.00 050 04027
AETC  |12|VNVP023005s  |Ops Trmg  |Sheppard T |Peplaca Trainar Maint’ Davalapmeant Fac 0.03 0.50 0.00 0.00 0.00 0.50 1.00] 1.00 1.00)  0.4021
ANG 6 |JUWS389008  |Ops Trmg  |New Castle DE |Replaca C-130 Parking Apron and Taxway 0.08 1.00 0.00 1.00 0.00 0.60 0.00 0.00 0.00] 03004
AFMC |13 MHMY 43001 [RDTE Kirtland NM |Replace High Power Gas Lasar Lab Complax 0.50 1.00 0.00 0.00 0.00 0.47 1.00] 1.00 0.80]  0.3984
AETC  |11]JCGU033000  JAdmin Goodifallow T¥ |Consalidate Wing Support Complax 0.08 1.00 0.00 0.00 0.00 0.81 0.00 1.00 0.30]  0.3479
AFRC | 19]YTPMO220041 Cmity Spt |Wastowar MA |Sacurity Forcas Oparations 0.04 10.50} 0.00} 0.00 10.00} 10.90) 1.00) 1.00 10.00| 10.3065
AMC 5 VOYDa43015  |Ops Tmg  |Scoft IL_|Squadron Oparations Facili 0.08 1.00 0.00 1.00 0.00 0.62 0.00 0.00 1.00]  0.3057
ACC 4410¥ZHo13005R1 |Supply Mt Homea ID |Bass 5 W arahousa 0.14 0.33 0.00 0.00 0.00 0.44 1.00] 1.00 0.50]  0.3943
AETC | 6 IPNOS923126  |Ops Trng |Maxwall AL JADAL AU Library 0.04 0.33 0.00) 1.00 0.00) 0.75) 1.00] 0.00 0.80]  0.3040)
USAFE | 15|MSETg53014  |Ops T |Lakenhaath UK |F-15C Sgd Ops/AMU (433rd F5) 0.02 0.33 0.00 1.00 0.00 0.50 1.00] 0.00 0.50]  0.3936]
ACC 9 JFXBM003002  |Ops Tmg  |Ellswaorth 5D |Basa Oparations Facility 0.03 1.00 0.00 1.00 0.00 0.19 1.00] 0.00 0.50]  0.3921
ACC 40| GJKZ040014 Maint Prod |Fairchild WA [Munitiors AGE Maintenanca Facility 0.02 0.33 0.00 1.00 0.00 .61 1.00] 0.00 0.50]  0.3910)
AMC 2 |FIxTo3agoz Ops Trng _|Dovar DE |Air Traffic Contral Facility 0.25 1.00 .0 1. .00 0.57 0,00 0.00 5 0.3905
ACC 38 |AWUR025501  |Ops Timg  |Baksdale LA |Inte-;rated Ciparations Cantar 0.01 10.33] A 1. .00 1.0 .00 10,00 R 10,3883
ANG 8 |GUQE9aa00d  |Ops Timg  |Forbes Fald K5 |Raplsca Oparations and Training Complax 0.04 1.00 .0 0.00 .00 0.7 .00 1.00 L0 10.3861
AMC 14 |JFSD200163P2 |Ops Ting | Grand Forks ND JRapair Drainags C-Hamp 0.02 1.00 0.00 1.00 0.00 0.67 0.00 0.00 0.30]  0.3853
ANG 3 |XDaU319578  |Cmity Spt |Savannah AP GA |Baplaca Troop Quartars and Dining Hall Complax 0.50 1.00 0.00] 0.00 10,00} .68 0.100| 1.00 0.00] 10.3843
AETC 4 |NUEX 353004 (Ops Tong | Luke AZ |Consolidate Communications Ops Conbar 0.05 1.00) 10.00)| 0.00] 10.00] 0.7 10.00) 1.00] 10.80| 10.3836]
USAFA | 1 |XQPZ9s50111 Ops Trmg  |USAFA CO|Upgrade Academic Facility, Phasa 4 0.05 1.00 0.00 1.00 0.00 LK 1.00] 0.00 0.80]  0.3836)
ACC 57 |AWUB965110  |Ops Ting  |Barksdale LA |Repair Aircraft Parking Apron 0.01 0.25 0.00 1.00 0.00 0,69 1.00] 0.00 0.80]  0.3826)
AFMC | 3 JCNBCO73001 EDTE Brooks TX | Tri-Sarvica Rasearch Facility 0.33 1.00 0.00 0.00 0.00 0.37 0,00 1.00 0.30]  0.3823
ACC 20|SGBP380303 _ |Ops Tng | Offutt HE |Fim/Crash Rascus Station 0.02 1.00 0.00 0.00 0.00 .94 0.00 1.00 0.80]  10.3813
AFMC |26 )FSPMo43502  |Ops Trmg  |Edw ards CA |Rsplace Base Oparations Facility 0.1 0.25 0.00 1.00 10.00 0.69 0.00 0.00 0.80]  0.3805
PACAF | 11|FXS5B023014 Ops Tmg |Elmeandorf AK |Rapair Runway Taxiway Pavamant 0.03 1.00 0.00 1.00 10.00 .81 0.00 10.00 1.00] 037497
ACC 70|SGBP3s0s02 Maint Prod |Offutt NE |E-4B Fual Maintenanca Dock 0.02 10.33 0.00 1.00 10.00 0.63 1.00] 10.00 0.80]  0.3786]
AFMC | 24 JUHHFO03042 Maint Prod |Robins GA JConsalidated Aircraft Mainlenance Facility 0.03 0.33 0.00 1.00 10.00 0.47 0.00 0.00 1.00]  0.3780|
ACT 35 | TMIKH053003 Maint Prod |Pops HC JA-10 Maintenancs Facility 0.02 0.20 0.00 1.00 0.00 0.84 0.00 0.00 0.50] 03777
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PACAF | 1 JMLWRE013144  |Ops Trng  |Kunsan KO |Upgrada Hardarad Aircraft Shaltars 7,000 594850 10.00) 0.00 0.00 10.00) 0.00 0.00 .80 0.00] 0.00]
ANG 5 |PDPGo19050 Maint Prod |March CA |Raplaca Aircraft Maintanance Hangar and Shops 19,500 0.00 0.00| 0.00 0.00 1.00 0.00/ 0.00/
AFSPC | 8 |ACJPo23028 Admin Los Angales CAJSMC Haadquarkars Facilily 32,000 0.70 0.00] 0.00 0.00 1.00 0.00] 1.00]
ACC 51 MUHJe13003  |Ops Trng |Langlay WA |Rspair Primary Parking Apron/T axiway 11400 0.00 0.00| 0.00 0.00 1.00 0.00] 0.00]
ACC T4 |MUHJo23012 Adrmin Langley WA |Forca Protaction Relocation of BO Functions 27,000 000 0.00) 000 000 0.80 0.00/ 0.00/
AETC 19| TYMXa7ao02 (Ops Trmg |Randelgh TX JADAL Airfield Pavamants and Tadway 10,800 0.00 0.00) 0.00 000 0.30 0.00/ 0.00/
USAFE | 6 JWYHKo03102 Maint Prod |Spangdahlem GE JCE Pavamants & Equipment Compound 9,300 0.00 0.00] 0.00 0.00 1.00 (0,00] (0,00]
ACC 53 | MUK 303005 Ops Ting _ |Langlay WA |Bapair'W ast Parking Apron 13,300 0.00 0.00| 00 0 1. L0 L0
ANG 10| YZEUD0a04T Maint Prod |Will Rogars Ok |Raplaca Compasits Aircraft Maintenance Complax 23,000 0.70 0.00) 00 0 1, KL L0
AETC 8 |MAHGo430M [Tty Spt |Keaskar MS |Beplace Fra/Crash RBascus Statisn 9,200 1.00 0.00) 00 Ji] 1. L L
AFMC | 4 JANZYD33002 EDTE Armoid TH Jimprove Propulsion Altituda Capability 32,000 0.00 10.00) 1.00 0.00 .80 1.00| 0,00/
AMC § |DKFEX913001 Maint Prod |Chareston SC JCivil Enginaar Contracting Complax 18,500 1.00 1.00) 0.00 0.00 0.30 0,00/ 0,00/
ACC 18 ) FHW 7923003R2 |Ops Ting _|Dvass TX 1B8-18 Squadron OperationsA MU Facility 12,400 0.70 10.00) 0.00 0,00 0.80 10,00/ 10,00/
AMC 10| PROEa45002R1 |Maint Prod |McCannall K5 |Comosion Contral Facility 18,000 000 0.00] 000 0.00 1.00 0.00| 0.00|
ACGC 56)5GBP023004  |Ops Trng  |Offutt HE |ADAL Information Squadron Facility (ALA)} 11,800 0.00 0.00] 0.00 0.00 0.80 0.00] 0.00]
AETC | 22| TYMX 545437 Admin Bandeigh T¥ |Occupationsl Maasurameant Squadran 3,300 0.00 0.00) 0.00 0.00 .80 0,00/ 0,00/
ACC 1 |FTEV233029 (Ops Trmg |Eglin @ FL JAFC2TIG SystamsMW amiar Schoal Complax 16,300 0.70 10.00) 0.00 0.00 1.00 0,00/ 0,00/
USAFE | 4 |TYFRO33044 Maint Prod |Ramstain GE |CES Midfiald Complax 5,900 0.70 10.00) 0.00 0.00 .80 0,00/ 0,00/
USAFE | 11]ASHEC43000 (Ops Trmg JAviano IT |Basa Oparations 2 950 0.00 0.00| 00 0 1. L0 L0
AFRC | 4 |JQJKL930011P4 |Cmty Spt [Minn-St P MN JCansalidated Lodging Phase 4 5,450 1.00 0.00) 00 0 1, KL L0
ANG 11| PSTEQQQ0TD (Ops Trmg |McEntire AGS SC |PRaplace Oparations and Training Complax 3,600 0.70 0.00) 00 Ji] 1. L L
AFMC | 21| UHHZ003014 Maint Prod |Robins GA |Corrosion Control Depaint Facility 24 000 0.00 0.00 0.00 000 1.00 1.00 0.00
ACC 27 | FNW 22993004 Maint Prod |Dyass TX |Bafualing Vahicle Mainlbnanca Shop 1,300 1.00 0.00] 0.00 0.00 1.00 0.00] 0.00]
AMC 13| TMKH023003 Maint Prod |Popa NC JAGE Facility 5,400 070 0.00) 0.00 000 1.00 0.00/ 0.00/
AMC 4 |AJKFo43001 Admin Andraws WD JUpqgrade Wing Headquarters, Phase 1 3,700 00 0.00] 00 0 1. L0 L0
ACC 50 |FXBMag3000 Ops Trmg |Ellswarth SD JLive Ordnance Loading Area {LOLA) 12 200 00 0.00] 00 0 . KL L0
AETC 1 |PNOS033137  |Cmty Spt[Maxwall AL |SOS Dormitory, Phase 3 13,400 00 0.00] 00 0 1, O O
PACAF | 18]FXSBo23001 Maint Prod |Elmandarf AR JC onvart Facility to Consclid Avionics Shop 8,300 0.00 10.00) 0.00 0.00 1.00 0,00/ 0,00/
AFREC | 10|KELLO43011 Maint Prod |Lackland TX |Consaolidated Maintenanca Facility 8,200 0.00 10.00) 0.00 0.00 1.00 0,00/ 0,00/
AFMC | 15]FTFAC13018 EDTE Eglin FL JConsolidatad Tast and Evaluation Oparations Facility 13,400 070 .00 1.00 0.00 0.30 .00 0.00/
PACAF | 17 |SMYLloo3420 Maint Prod |Osan KO |Raplaca Aircraft Fuel Systems Maintanance Hangar 7.500 0.00 0.00 0.00 2.00 1.00 0.00 0.00
AMC 17|VDYDoa1900  |Admin Scott IL JADAL USTRANSCOM Facility 29,000 1.00 0.00 0.00 .00 0.30 0.00] 0.00]
ACC 23JUHHZg23006R |Maint Prod |Bobins GA |54th Combat Communication Squad Ops Facility 7,200 0.00 0.00 0.00 .00 1.00 0,00/ 0,00/
AFSPC | 14 |GHLNO53003 (Cmity Spt |FE Waman W ¥|Laaming Cantar and Lirary 3,300 1.00 0.00 0.00 0.00 .80 0,00/ 0,00/
ANG 7 |FTFL399633 Maint Prod |McGuira NJ |Raplaca Aircraft Maintananca Hangar and Shops 23,000 | 1.00 0.00 0.00 0.00 .80 0,00/ 0,00/
ACC 76 |MUH) 023003 (Cmiy Spt_|Langlay A JFamily Community Sarvica Caniar 5,200 1.00 70 0.00 00 0 L0 L0
ACC 17 |MPLS043001 (Ops Trmg |Lackland X Infarmation Oparations Cantar (AlA) 8,300 .00 .70 0.00 00 0 KL L0
PACAF | 3 JKNMD053001  |Admin Hick am HI |Oparationaliza HO PACAF Building, Ph 1 of 2 23,000 0.00 00 0.00 00 Ji] ] O O
AFRC | 20|FGWED19011 Maint Prod |Dobbing GA JUpgrada Maint Bays 2 and 3 3,500 0.00 0.00 0.00 0.00 0.00 .80 0,00/ 0,00/
ANG 4 |SPENC23135 (Ops Trmg |Otis ANGE MA |Boplaca Fra Crash/Roscus Station and Control Towsar 16, 500 1.00 0.70 0.00 0.00 0.00 0.80 0.00| 0.00|
USAFE | 7 |TYFRo530402  JAdmin Ramstain GE |Contingancy Response Group Ph 2 18,900 1.00 0.00 0.00 0.00 0.00 0.30 0.00] 0.00]
ACC 7 |CZO7a83002 (Cmity Spt |Cannon MM |Sacurity Forces Oparations Facility 3,750 1.00 1.00 0.00 00 0 L0 L0
AFRC | 18]AWUBD49301  |Ops Ting  |Barksdals LA |B52 Squadron Oparations/ AMU 5,200 .00 0.00 0.00 00 0 KL L0
AFRC | 23|PTFL399003 (Ops Trng [McGuirg NJ |Civil Engingar Training Facility 3,850 0.00 1.00 0.00 00 Ji] , L L
USAFE | 1 |TYFRo230482  |Ops Trng  |Ramstain GE JCensolidatad 1st Combat Communic ation Squadron Complax, Ph 2 17,850 1.00 0.00 0.00 0.00 0.00 .80 0,00/ 0,00/
ACC 77|OSEUsTa008A  |Admin Moody GA JConsolidatad Supgpart Cantar 3,400 1.00 1.00 0.00 0.00 0.00 1.00 0,00/ 0,00/
ACC 19 |CJVFagz001 Ops Trmg [ Minat HD JAircraft Parking Apron 19,000 1.00 0.00 0.00 0.00 0.00 0.80 0.00] 0.00]
AMC 3 |XDATa73250R1 |Ops Trng | Travis CA |C 5 Sguad Ops/AMU 9,600 1.00 0.00 0.00 0.00 .00 0.80 0.00] 0.00]
ACC 26 JWW YK003006C [Maint Prod | Tinker O 31 st Combat Communication Sguad Ops Facility 4,200 1.00 0.00 0.00 0.00 2.00 1.00 0.00 0.00
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PACAF | 1 |[MLWR013144 |Ops Tmg [Kunsan #O JUpgrade Hardonod Aircraft Shaltars 0.50 1.00 0.00 1.00 0.00 1.00] 0.00 0.30] 0.3775
ANG 5 |FDPGO19050 Maint Prod March CA |Raplaca Aircraft Maintenance Hangar and Shops 0.20) 1.00 0.00) 1.00 0.00) 0.00} 0.00 0.00] 0.3772
AFSPC | o JACJPO23028 Admin Los Angalas CA |SMC Haadguariers Facility 0.11 0.50 0.00 0.00 0.00 0.00 1.00 0.80]  0.3768
ACT S1]MubJo13003  1Ops Trmg  JLanglay VA |Rapair Primary Paring Apron/Taxiway 0.01 0.50 0.00 1.00) 0.00 0.00) 0.00 1.00) 03752
ACC 74|MUHJo23012 Admin Langlay VA |Force Protaction Relocation of HQ Functions 0.04] 0.25 1.00 10.00) 0.00) 0.00) 1.00] 1.00 0.3760
AETC | 19)TYMXa7a002  |Ops Tmg  JRandaiph T JADAL Airfiald Pavaments and Taxiway 0.01 1.00 0.00 1.00 0.00 1.00] 0.00 0.80] 0.3755
USAFE | 8 |VYHKo03102 Maint Prod |Spangdshlam GE JCE Pavamants & Equipmant Compound 0.06 0.50 0.00 0.00 0.00 1.00] 1.00 0.50]  0.3715
ACC 58 |[MUHJ303005  |Ops Ting  |Langley VA |Bapair W ast Parking Apron 0.01 0.33 0.00 1.00 0.00 0.00 0.00 1.00]  0.3694
ANG 10| YZEUD0S04T Maint Prad JWill Ragars 0K |Raplaca Composita Aircraft Maintenance Complax 0.14] 1.00 0.00) 1.00 0.00) 0.00] 0.00 0.00] 0.3678
AETC | 8 IMAHGD43001 _ |Cmty Spt Keaslar MS |Raplaca Fira'Crash Rescue Station 0.09 0.50 0.00 0.00 0.00 0.00 1.00 1.00]  0.3657
AFMC | 4 JANZYD33002 ROTE Armold TN Jimprove Propulsion Altitude Capability 0.25 1.00 0.00 0.00 0.00 0.00 1.00 0.30]  0.3652
AMC & JDKFX913001 Maint Prod |Charlaston SC |Civil Enginear'Contracting Complax 0.07 1.00 0.00 0.00 0.00 1.00] 1.00 0.50]  0.3652
ACT 16 |FNW Zga3003R2 |Ops Trng |Dvess TX |B-18 Sguadron Oparations/A MU Facility 0.02 1.00 0.00 1.00 0.00 0.00 0.00 0.50]  0.3651
AMC 10| PROE045002R1 [Maint Prod |McConnall KS |Comrosion Control Facility 0.05 1.00 0.00 1.00 0.00 1.00) 0.00 0.30] 0.3640
ACC 55 |SGBP023004  |Ops Trng | Offutt ME |ADAL Information Squadran Facility (ALA) 0.01 0.50 0.00 1.00 0.00 0.00 0.00 0.80]  0.3648
AETC |22 |TYMX545487 Admin Randoigh TX JOccupational Measurameant Squadran 0.07 10.50] 0.00) 10.00) 0.00) 0.00) 1.00] 0.80) 0.3616
ACC 1 |FTEVZ933023 Ops Trmg |Eqlin @ FL |AFC2TIG Systams/Warrior School Complax 0.06 0.50 0.00 1.00 0.00 0.00 0.00 0.80] 03612
USAFE | 4 |TYFRO33044 Maint Prod JRamstain GE |CES Midfiald Complax 0.08 0.50 0.00 0.00 0.00 0.00 1.00 1.00]  0.3610]
USAFE | 11|ASHEO43000  JOps Trmg  JAviano IT |Basa Oparations 0.01 1.00 0.00 1.00 0.00 0.00 0.00 0.50] 03606
AFRC | 4 JOJKL930011P4 JCmty Spt IMinn-St P MM JCansolidated Lodging Phase 4 0.13 1.00 0.00 0.00 0.00 0.00 1.00 0.00]  0.3580
ANG 11| PSTE0OQ2070 Ops Tmmg  |McEntie AGS SC |Baplace Operations and Training Complax 0.03 1.00 0.00 0.00 0.00 0.00 1.00 0.00] 03578
AFME |21 JUHHFo0304 Maint Prod JRobins GA |Comosion Control Dapaint Facility 0.13 1.00 0.00 1.00 0.00 0.00 0.00 1.00)  0.3575
ACC 27 |FNW Zga3004  |Maint Prod |Oyass T |Refualing Vehicle Mainienance Shop 0.03 0.50 0.00 0.00 0.00 0.00 1.00 0.50] 0.3571
AMC 13 | TMIKH 023003 Maint Prod |Pops NC JAGE Facility 0.02 1.00 0.00 1.00 0.00 0.00 0.00 0.50]  0.3586
AMC 4 JAJXFo43001 Admin Andraws MD |Usgrads Wing Headguarters, Phasa 1 0.33 1.00 0.00 0.00 0.00 0.00 1.00 0.80]  0.3553
ACC 50 | FXBM393000 _ 10ps Tmg  |Ellswarth S0 |Live Ordnance Loading Area (LOLA] 0.01 0.33 0,00 1.00 0.00 1.00] 0.00 0.50]  0.3543
AETC 1 |PNOS033137 _ |Cmity Spt [Maxwvall AL |SOS Dormitory, Phasa 3 1.00] 1.00 0,00 0.00 0.00 0.00 1.00 0.80]  0.3533
PACAF | 18 |FXSB023001 Maint Prod |Elmendarf AK JCanvart Facility to Consalid Avionics Shap 0.03 0.50 0.00 1.00 0.00 0.00 0.00 1.00)]  0.3531
AFRC | 10)KELLO43011 Maint Prod JLackland T¥ JConsolidated Maintenanca Facility 0.05 0.50 0.00 1.00 0.00 0.00 0.00 1.00]  0.3530)
aFMC | 15]FTFAD13018 EDTE Eglin FL |Consalidated Tast and Evaluation Oparations Facility 0.13] 10.50} 0.00} 10.00} 0.00} .00} 1.00 .00 0.3520
PACAF | 17 ]SMYUooad2an Maint Prod |Osan KO |Boplaca Aircraft Fugl Systoms Maintananca Hangar 0.03] 10.33] 0,00/ 1.00| 000/ 10.00| 0.00 1.00 0.3503
AMC 17VDYDo31800  JAdmin Scott IL |ADAL USTRANSCOM Facility 0.08 0.50 0.00 0.00 0.00 1.00] 1.00 1.00]  0.3480
ACC 23 |UHHFg83006R1 |Maint Prod |Robins GA |54th Combat Communication Squad Cps Fadlity 0.03 .5 0.0 1. 0.0 AL 0.00 K 3462
AFSPC | 14)GHLNGS3003  JCmity Spt JFE Waman W‘r’h‘ning Canter and Library 0.03 .5 0.0 0. 0.0 AL 1.00 .5 .3460)
ANG 7 |PTFL3gg633 Maint Prod JMcGuirg MJ JPaplace Aircraft Maintenance Hangar and Shops 0.17 5 0.0 1. 0.0 L0 0.00 R 3458
ACC 76| MUHJ 023003 Cmity SptJLanglay VA [Famity Community Servica Caniar 0.03] L2 0.0 (X 0.0 L0 1.00 1.0 3456
ACT 17 JMPLS043001 Ops Trng |Lackland TH |Inr0nnalion Oparations Cantar [Al4) 0.0 10.25 0,00 1.00) 0. 00/ 10.00) 0.00 1.00) 0.3455
PACAF | 3 |[KNMD053001  JAdmin Hickam Hl |Opsarationaliza HQ PACAF Building, Ph1 of 2 0.50 0.50 0,00 0.00 0.00 0.00 1.00 0.50]  0.3454
AFRC | 20)FGWB019011 _ IMaint Prod |Dobbins GA |Upgrads Maint Bays 2 and 3 0.03 0.50 0,00 1.00 0.00 0.00 0.00 0.00]  0.3425
ANG 4 |SPBNG23135 (Ops Trng | Otis ANGB MA |Baplace Fra Crash/Rascue Station and Cantrol Tower 0.10] 1.00) 10,00 10.00] 0. 00| 10.00)| 1.00] 10.00)| 0.3424
USAFE | 7 |TYFRoE30402  JAdmin Ramstain GE |Contingancy Response Group Ph 2 0.20) 0.25 0.00} 1.00] 0.00| 1.00 0.00] 1.00 0.3416
ACC 7 |CZ07983002 (Cmity Spt JCannon NM |Sacurity Forcas Oparations Facility 0.10) 1.00 0,00 10.00) .00 0.00) 1.00] 0.50) 0.3413
AFRC | 18]AWUB049801  JOps Tmg |Barksdale LA |852 Squadran Ciparations/AMU 0.02 10.50 0,00 1.00 0.0 AL 0.00 0.8 3400/
AFRC ] 23 |PTFL999003 Ops Tmg _ |McGuirs WJ |Civil Engingar Training Facility 0.02 0.17 0,00 1.00 0.0 AL 0.00 0.8( 3380
USAFE | 1 |TYFRo230452  |Ops Tring  |Ramstain GE |Censolidated 1st Combat Communication Sguadron Complax, Ph 2 0,33 .00 0,100 10.00] 0.0 L0 1.00 0L 3
ACC 77 |OSEUS73005A  |Admin Moaody SA |Consolidated Support Cantar 0.04 .25 0,00 0.00 0.0 AL 1.00 5 3378
ACC 19 | QUVFg920M Ops Trmg _ [Minat ND JAircraft Parking Apron 0.02 .33 0,00 1.00 0.0 AL 0.00 5 .3360)
AMC o JXOATE73250R1 |Ops Tmg | Travis CA C-5 Sguad Ops/AMU 0.03 10.50 0,00 1.00 0.00 0.00 0.00 0.80]  0.3360
ACC 28 JWW ¥iK0a3006C IMaint Prod | Tirkar O 131 st Combat Communication Squad Ops Facility 0.03] 0.33] 0.00| 1.00] 0.00] 0.00] 0.00 1.00]  0.3353]
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AMC 12 |GJKZ902509Z  |Maint Prod |Fairchild WA |Civil Enginearing Complax 22,000 1,252, 10K 0000 1.00 0.00 10.00 0,00 0.00 0.80 10,00 0.00)
AFSPC |17 |CRWUe73008  |Ops Tmg  |Bucklay C O |Consolidate Fual Cantar 5,000 1.258, 10K 0000 1.00 0.70 1.00] 0,00 0.00 0.30 10.00/ 1.00)
AFMC | 16 |ANZY993003 Maint Prod JArmald TN |Consolidatad Civil Enginaaring Complax 16,000 i 0000 1.00 1.00 10.00 0,00 0.00 1.00 1.00] 0.00)
ACC 30| UHH7993003 _ IMaint Prod |Raobins GA |51 st Combat Communication Squad Ops Facili 4,500 0.00] 1.00 0.00 0.00 0,00 0.00 1.00 0,00 0.00]
PACAF | s |SMYUsga035  |Maint Prod |Osan KO |Replace PMEL Facility 3,800 0.00] 0.00 070 0.00] 0.00 0.00 1.00 0.00] 0.00
ACGC 3 |QYZH57794T Maint Prod |Mt Homa ID_|Opsrations/Mairtenance Gomplex (7 26th ACS) 8,200 1.00] 1.00 0.00 0.00/ 0.00 0.30 0.00 0.00] 1.00]
AETC | 10]PNOS053140  |Cmity Spt |Mwell AL |§CIC Lodging Facility, Phase IV 12,800 0.00] 0.00 070 0.00] 0.00 0.00 1.00 0,00 0.00]
AETC |13|MPYJa73z49  |Cmiy Spt JLackland TX |Raplace Training Anngx Fitness Cantar 5,300 0.00] 0.00 070 0.00] 0.00 0.00 0.30 0,00 0.00]
AFRC | 13|FGWE019001B JCOmiy Spt |Dobbins GA |Visiting Ouartars 7,000 0000 0.00 0.00 10.00 0,00 0.00 1.00 10,00 0.00)
AFSPC | 21]SXHTo13001 (Ops Trng | Patrick FL |Fira Crash/Bascua Station 3,200 0000 0.00 0.70 10.00 0,00 0.00 0.80 1.00| 0.00)
ACC 54 |'YWHGa93215 '-5L|:p|5r W hitarnan MO |B-2 Comentional Munitions Starags 12,000 000/ 0.00 0.00 0.00 0.00 0.00 1.00 10,00 0.00)
USAFE | 13|TYFRo43074 Cps Tmg _|Ramstain GE |Hush Houss 14100 .00} 1.00 0.00 0.00] 0.00 0.00 0.80 0.00] 0.00]
ACC 11]FBNYV 2300202 |0ps Trng  |Diavis-Monthan AZ |EC-130 Sguadron Ops/AMU Facility (43rd ECS) 8,300 0.00] 1.00 070 0.00 0,00 0.00 0.30 1.00] 0.00]
AFSPC | 19 |HZAS 003000 Supply  |Malmstrom MT rade Weapons Storags Ama. Phase 1 14,800 0.00 1.00 270 0.00] 0.00 0.00 0.00 0,00 0.00)
ACC 31|KRSMo43014  |Maint Prod |Hill UT |Structural Maintenance Facility 2,200 0.00] 1.00 0.00 0.00, 0.00 0.00 0.80 0,00 0.00]
ACC 23 | TMKH003002 Admin Popa NC |Fightar Group HO Facility 3,300 i 0000 1.00 0.00 10.00 0,00 0.00 1.00 10,00/ (0,00)
ACC G5 | EAEY 041008 Maint Prod |Baalka CA |Flightline Hangar Upgrada 11,000 1 390100 0000 0.00 0.00 10.00 0,00 0.00 0.80 10,00/ (0,00)
AETC |21 |CSEUD1aood Cmity Spt |Moody G [Construct Unaccompaniad Officars Qtrs 9, 500]  1.400.400) .00 0.00 0.00 0.00] 0.040 0.00 1.00 10.00| 0.00
ANG 2 |LKLWa3arr2 Ops Trmg  |Ft Indiantown PA |Baplace Composite Support Complax 14,200] 1414600 I 1.00 1.0 .00 L) 0.00 3 L0 L0
AFSPC | 7 |NZAS013003 Cm t |Malmstrom AT |Construct Community Actvity Cantar 4 550] 1419150 K 0.00 0.0 00 0 0.00 R KL L0
ACC 10 |VKAGET 3009 Admin Seymour Johnsan | NC |Oparations’Logistic Group Complax 12,200]  1.431.350) K 1.00 1.4 00 J 0.00 g L L
AFSPC | 24 | QIVFS62007 Maint Prod |Minc-t HD |Missile Oparations Addition 9,000 0.00! 1.00 0.00 0.00 0.00 0.00 0.80 10,00/ 0.00]
11WG 3 |EXUR218583 Utils Gmds |Balling DC |EBapair Fanca, Main Galg a50 000/ 1.00 1.00 0.00 0.00 0.00 0.30 1.00| 0.00
AFSPC | 20 I XUMUg04019 Cmity Spt |Vandenbarg CA |Base Library 3,000 000/ 1.00 1.00 0.00 0.00 0.00 0.80 10,00 0.00]
AFSPC | 1 |QJVFas2007 Maint Prod JMinat HD JADAL Missile Maintananca Vahicle Facility 3,200 0000 1.00 0.00 10.00] 0.00 0.00 0.80 10,00/ (0,00)
ACC 33 |[FNW Z013006R1 |Ops Trng  |Dvass TX |Fim/Crash Bascus Station 9,600 0 0.00 X .00 L) 0.00 K L0 L0
AFSPC | 15 |NZAS354007 Cm t |Malmstrom MT |AddAlter Fitness Cantar 7,200 K 1.00 Ji) 00 S 0.00 8 AL I
USAFE | 8 |TYFRo23005 Maint Prod |Bamstain GE |Vahicl Maintenancs Faclity 7,900 K 1.00 X 00 J 0.00 g L L
ANG 9 |DPEZ359713 Ops Trmg_|Chayanng WY |Replace Aerial Port and Air Traffic Cantral Complax 9,100 0.00] 1.00 070 0.00] 0.00 0.00 1.00 0,00 0.00]
AFRC | 21|HTUX 959003 Ops Trng | Gan Mitch W JAddiAlter Consalidztad Training 5,300 0000 0.00 0.00 10.00 0,00 0.00 1.00 10,00 0.00)
AFSPC | 26 [WWCXa530084 JUtls Gmds | Thuls GL |Salid W aste Incingrator 7 500 000/ 0.00 0.00 0.00 0,00 0.00 0.80 10,00 0.00]
ACC 13 |[FXBMagao Ops Trmg  |Ellswaorth 5D |B-18 Squadron Operations/&MU Facility 12 600 000/ 1.00 070 0.00 0.00 0.00 0.80 10.00/ 0.00]
ACC 41 |KWRDas301 0 |Maint Prod [Helloman WM |Sunival Equipment Shop 4,650 0 0.00 X .00 L) 00 .3 L0 L0
PACAF | 14 [KNMD293001R1 |Cps Trmg _ |Hickam Hl |Rapair Airfisld Pavement, Phasa 3 14,000 I 0.00 O 00 0 00 8 O 0
ACC 50 |OSEUD1 2004 Maint Prod |Moody SA |C-130 Maintenance Hangar 7,400 K 0.00 i) 00 0 00 .3 KL L0
AFRC 2 |[KNMDg79604  |Ops Trng  |Hickam Hl |Consalidated Training Facility 5,100 K 0.00 Ji] 00 J 00 g L L
ACC 5 |MONAT03001 Cmity Spt |Lajes Field PO | Transient Cuartars 12 600 0000 0.00 0.70 0.00 0,00 0.00 0.80 10,00 0.00)
AFSPC | 5 |GHLNagaooa Utils Gmds[FE Waman WY |Upgrada Stormwatar Drainage System 15,000 0.00| 0.00 0.00 0.00 0.00 0.00 1.00 10,00 0.00|
AFMC | 14 |ZHTVio53204 ROTE Wright-Pat OH |Information Technelogy Complex, Phasa 1 25,000 0.00] 1.00 0.00 0.00 0.00 0.00 0.30 1.00] 0.00]
AFSPC | 25 |CRWUD53007  IMaint Prod |Bucklay CO|Wahick Mainlbnancs Faciity 4 600 1.0 1.00 0.00 0.00 0,00 0.00 0.80 10,00/ 1.00]
AETC | 9 |PTFL033013 Ops Tmg _ |McGuira HJ |ADAL NCOA Academic Fac and Dorms 20,000 0.00] 0.00 0.00 0.00 0.00 0.00 0.80 0.00] 0.00]
AMC 3 |PTFLS73003 Utils Gmds |McGuira HJ |Elactrical Distribution Systam 11,800 0.00] 0.00 0.00 0.00 0.00 0.00 0.80 10.00] 0.00]
ACC 71|SGEPasgge2  |Cmiy Spt |Offutt HE |Child Davalapment Cantar 7,200 0.00] 0.00 0.00 0.00 0.00 0.00 1.00 10.00] 0.00]
ACC 22 [TMKHo2000aL  JOps Tmg  [Pops NC |sa2nd Air Support Oparations Squadron Facility 7,400 0000 1.00 0.00 0.00 0,00 0.00 1.00 10,00 0.00)
ACC 30 |VKAGIS3011 Admin Saymour Johnsen | NC |Consolidated Suppert Cantar 10, 400 0000 1.00 0.00 0.00 0,00 0.00 0.80 10,00 0.00)
ACC 31 |MONA0S3002  JCmity Spt Lajes Fiald PO |ADAL Fitnass Cantar 3,300 0000 0.00 0.00 0.00 0,00 0.00 0.80 10,00 0.00)
USAFE | 14 |MSETo23001 Ops Tmg _|Lakenhaath Ui |4-Bay Mission Tmg Cantar 7,600 0.00] 0.00 0.00 0.00 0.00 0.80 0.00 10.00] 1.00)
AFMC | 23 [ANZY0H 3004 Ltils Gmds |Amald TN |Powsr Distribution Contrel Systam 11.000]  Lo7.750) 0.00 0.00 0.00 0.00 1.00 0.00 0.30 1,00, 0.00
ACC 67 [KWRD043006  |Ops Tmg  [Holloman MM | Tasciway/Harardous Cargo Pad 24 000] 1608750 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0,00 0.00]
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AMC 12 |GJKZg02506Z  |Maint Prod |Fairchild WA JCivil Engingaring Complax 0.02 1. 0.0 .0 0. 1.0 .5 3353
AFSPC |17 |CRWUo73008  |Ops Ting  |Buckiay C O |Consolidate Fual Cantar 0.02 0. 0.0 .0 1. 1.0 .0 3340]
AFMC | 16 JANZY293003 Waint Prod JAmalkd T |Censolidated Civil Enginaaring Complax 10.04] 0.2 0.0 A 0. 1.0 H 3327
ACC 30 UHHF993003 Maint Prod |Robins GA 1515t Combat Communication Sguad COps Facility 0.02] 0.17 0.00/ 1.00 0.00] 0.00/ 1.00 0.3327
PACAF | & |SMYUsgaoas  [Maint Prod |Osan KO |R9|J laca PMEL Facilty 0.07 0.50 0.00 0.00 0.00 1.00] 1.00]  0.3324
ACC 3 |OYZHsT 7987 Maint Prod Mt Homa ID [Operations/Maintanance Complox (r26th ACS) 0.25 1.00 0.00 0.00 0.00 1.00] 0.50]  0.3322
AETC | 10)PNOS053140  |Cm Maxwall AL |SOC Lodging Facility, Phasa IV 0. 0.25 0.0 .0 0. 1.0 0.8 3|
AETC | 13|MPYlaTaz4g Cmi Lackland T |Replace Training Annax Fitnass Cantar (X 0.33 0.0 A 1. 1.0 .0 g
AFRC |13 |FGWE019001B |Cm Dobbins GA |Visiting Quartars 0. 1.00 0.0 .0 0. 1.0 .0
JAFSPC | 21 ]SXHTo1 3001 Ops Trng _|Patrick FL |Fira Crash/Rescua Station 0.02 0.33 0.0 .0 1. 1.0 .3 o
ACC 54 |YWHG293215  |Supply W hiteman M2 ]8-2 Comvantional Munitions Storage 10.13] 0.50 0.0 1.0 0. 0.0 5 o
USAFE | 13| TYFRO43074 Ops Trmg _ JRamstain GE |Hush Housa 0.02 0.17 0.0 0.0 1. 1.0 1.0 320
ACC 11| FENV023002R2 |0ps Trng  JDavis-Maonthan AZ |EC-130 Sguadron Ops'AMU Faciiity (43rd ECS) 0.03 1.00 0.00 1.00] 0.00 0.00] 0.80] 03208
AFSPC | 19\ NZAS 003000 Supply IMalmstrom MT JUpgrads Weaapons Storage Araa, Phase 1 0.25 0.33 0.00 1.00] 1.00 0.00] 0.50] 0.3262
ACC 31|kEsMo43014  [Maint Prod |Hil UT |Structural Maintenance Facility 0.02] 0.20 0.00 1.00] 0.00 0.00 1.00]  0.3258
ACC 20| TMKHoo3002  |Admin Popa MC |Fighter Group HQ Facility 0.07 0.25 0.00] 0.00 0.00 1.00] 0.50]  0.3248
AT 56 | BAEY 041008 Maint Prod |Bazle CA |Flightling Hangar Upgrada 0.02 0. 0.0 .0 ['X 0.0 .5 4
AETC |21 |OSEUC 2001 Cmity Spt |Mo-3d5r SA |Construct Unaccompanied Officars Qirs 10.04] 1. 0.0 A 0. 1.0 5 3
ANG 2 JLKLWaoag772 (Ops Trng  |Ft Indizntown PA |Paplsce Composite Support Complax 10.20} 1. 0.0 A 0. 1.0 A 3
JAFSPC | 7 INFAS013003 Cm Malmstrom AT |Construct Communily Activity Cantar 0.03 1. 0.0 .0 0. 1.0 .5 3
ACC 10|VKAGSTa000 Admin Seymour Johnson | MC |Oparations’Logistic Group Complax 10.00) 0. 0.0 A 0. 1.0 5 323
AFSPC | 24|0JVFgs2007 Maint Prod HD IMissile Oparations Addition 0.02] 0.25 0.00] 1.00] 0.00 0.00 0.50]  0.3232
11WG | 3 |BXUR218883  |Utils Grds |Balling DC |Papair Fanca, Main Gals 0.08] 033 1.00] 0.00 0.00 1.00] 0.30] 03220
AFSPC | 20)XUMUS04018  [Cmity Spt |Vandanbarg CA |Base Library 0.04 0.33 0.00] 0.00] 0.00 1.00] 0.50]  0.3224
AFSPC | 1 JQJVFas2007 Maint Prod |Minat MD JADAL Missils Maintanance Vahicls Facility 0.11 1.00) 0.00] 0.00 0.00 1.00] 0.50]  0.3207
ACC 39 | FHW 701300681 |Ops Tmg _|Oyass Tx Fira'Crash Bascus Station 0.01 0.33 0,00 0.00 0.00 1.00] 0.50]  0.3201
AFSPC | 15 |NZAS 354007 Cmity Spt |Malmstmm MT JAdd/Altar Fitnass Cantar 0.03 0.50 0,00 0.00 0.00 1.00] 0.50]  0.3193
USAFE | 8 ITYFR023005 Maint Prod JRamstain GE |Vahicle Maintanancs Facility 0.06 0.20 0,00 0.00 0.00 1.00] 1.00]  0.3192]
ANG g JDOPEZ359713  |Ops Tmg _|Chayanna WY |Raplaca Asrial Port and Air Traffic Control Complax 0.06 1.00 0,00 1.00] 0.00 0,00 0.00]  0.3192
AFRC |21 |HTUX 369003 |Ops Tmg |Gen Mitch W1 |Add/Altar Consalidatad Training 0.02 1.00 0,00 0.00 0.00 1.00] 0.00]  0.3180
AFSPC | 26 |WWCX 9530054 |Utils Grnds | Thuls GL |Solid W asts Incinsrator 0.07 1.00 0.00 0.00 0.00 1.00] 0.00]  0.3182
ACC 13| FXBM3a3001 Ops Trng  |Ellswarth 5D |B-1B Squadron OparationsiAMU Facility 0.02] 0.50 0.00/ 1.00 0.00] 0,00 0.50| 0.3180
ACC 41 |KWRDEs3ao 0 |Maint Prad |Hallaman MM |Surival Equipmant Shap 10.02] 1.00 0.00] 1.00 0.00] 0,00 0.50| 0.3175
PACAF | 14]KNMDS23001B1 |Ops Trng  |Hickam HI |Bapair Airfisld Pavamant, Phass 3 0.02] 0.20 0.00 1.00] 0.00 0,00 0.50] 0.3173
ACC 50 |OSEUD1 3004 |Maint Prod [Moady GA |C-130 Maintenanca Hangar 0.02 0.50 0.00 1.00] 1.00 0,00 0.50] 0.3172
AFRC | 2 [KNMDg7o604  |Ops Trng  JHickam Hl |Censalidated Training Facility 0.17 1.00 0.00 0.00 0.00 1.00] 0.50]  0.317
ACC & JMONADD30M  |Cm t |Lajes Fiald PO | Transiant Quarters 0.11 0.50 0,00 0.00 0.00 1.00] 0.00]  0.3168
AFSPC | 5 JGHLNgg3003 Utils Gmids|FE Waman W|Upgrade Stormwater Drainage Systam 0.25 1.00] 0.00/ .00 0.00 1.00, 0.50| 0.3150
AFMC | 14 |FHTVO53204 BOTE W right-Pat ‘O linfarmiation Technology Complax, Phasa 1 0.10 0.33 0,00 1.00] 0.00 0.00] 1.00]  0.314
AFSPC |25 JCRWU053007  |Maint Prod |Bucklay CO|vahicls Maintonancs Facility 0.03] 0.33 0.00] 0.00] 0.00 1.00] 0.00] 0.3125
AETC | 2@ |PTFLO33013 Ops Trng  |McGuing NJ |ADAL NCOA Acadamic Fac and Dorms 0.03] 0.25 0,00 1.00] 0.00 0,00 0.80]  0.3120
AMC 3 |PTFLa73008 Utils Gmids|McGuira HJ |Elactrical Distribution System 1.00 1.00 0,00 0.00 0.00 1.00] 0.80]  0.3105
ACC 71|5GBPa50302  |Cmity Spt |Offutt HE |Child Davalopmant Cantar 0.04 0.25 0,00 0.00 0.00 1.00] 0.80]  0.3100
ACC 22 | TMKHo20008L  |Ops Trng  |Popa NC Jga2nd Air Suppart Oparations Squadron Facility 10.02] 0.33 0,100 1. 00 0.00 0,100 1050 0.3092
ACC a0 |VKAGIS3011 Admin Saymour Johnsan | NG JCansalidatad Suppart Cantar 10.04 0.25 0,100 1000 0.00 1.100| 1050 0.3085
ACC 31 |MONADS3002  |Cmity Spt |Lajes Fiald PO JADAL Fitnass Cantar 0.02 0.33 0,00 0.00 0.00 1.00] 0.00] 03072
USAFE |14 |MSETo23001 Ops Trmg  |Lakenhaath UK J4-Bay Mission Tmg Cantar 0.02 0.50 0,00 1.00] 0.00 0,00 0.50]  0.3065
AFMC | 23 JANZY 013001 LUtils Gmids JAmald TN JPawar Distribution Contral Systam 10.10} 0.20 0,100 1000 1.00 1.100| 0. 30| 03059
ACC G7 |JKWRDo4acos  |Ops Trng  JHolloman MM | Taxiway/Hazardous Cargo Pad 0.01 0.33] 10,00 1.00/ 0.00 0,00/ 10.50/ 0.3058
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USAFE |17 |LI¥C003008 Cmity Spt|Incirlix TU |Consolidatad Community Cantar 0.05 1.00 0.00 0.00 0.00 .59 0.00 1.00 0.50]  0.3055
AFSOC | 2 JFTEVEranis Ops Trmg |Eglin g FL |Crash/Fira Rascus Station 0.05 0.33 0.00 0.00 0.00 0.25 0.00 1.00 0.80]  0.3053
ACC 48 |BAEY021004R1 |Maint Prod |Baake CA JAircraft Comrosion Contral Facility 0.02 1.00 0.00 1.00 0.00 0.31 0.00 0.00 0.50] 0.3049
AFME | 2007HTVo13203 Admin W right -Pat OH |Consolidats AFMC Law Officas 0.08 0.20 0.00 0.00 0.00 0.93 0.00 1.00 1.00)  ©0.3043]
AETC | 2 |EEPZ993008 Ops Tmng | Columbus MS |Replace Control Towar 0.05 1.00 0.00 1.00 0.00 0.61 0.00 0.00 0.30] 03030
ACC 43|FTEV023005 Ops Tmmg_|Egling FL |Mobility and Training Facility (323 BHS) 0.01 0.14 0.00 0.00 1.00 0.30 1.00] 0.00 0.80] 0.3037
AETC | 20 NKAKS53011 Maint Prod |Litte Bock AR |Baplace C-1232 Mainlenance Hangar 0.03 0.50 0.00 1.00 0.00 .46 0.00 0.00 0.50]  0.3037
ACC 34 |RKMF253002R3 [Ops Trng  |MNallis NV |Explosive Ordnance Dispesal Facility 0.01 1.00 0.00 0.00 0.00 0.67 0.00 1.00 1.00]  0.3035
PACAF | 9 |[KNMD033001R1 [Strat Mob Hickam Hl |Consol Joint Mability Complax (PACAFAMC) 0.33 0.25 0.00 0.00 1.00 0.42 0.00 0.00 0.50]  0.3033
AFMC | 10 JANZYD33004 ROTE Armald TN |Upgrada Jet Enging Air Induction Sys, Phasa V 0.17 0.50 0.00 0.00 0.00 0.63 0.00 1.00 0.30]  0.3033
ACC 14 |07 993002 Waint Prod JCannon NW JAgrospace Ground Equipment (AGE)} Complax 0.04 10.50} 0.00} 1.00 10.00} 0.59) 0.00) 10.00] 0.50] 0.3027
ACC 28 |[KRSMo43013  [Maint Prod [Hill UT JConsolidats Munitions Flight Maintananca 0.03 0.25 0.00 1.00 0.00 0.31 0.00 0.00 1.00]  0.3025
AFRC | 22|FTFAS7 3002 ‘Ops Trng_JEqlin FL |Civil Enginesr Training Facility 0.02 0.25 0.00) 0.00 0.00) .49 1.00] 1.00 1.00)  0.30M
ACC 12 | FENV 033002R1 |Ops Trng | Davis-Maonthan AZ |EC-130 Squadron Ops/AMU Facility {415t ECS) 0.03 0.50 0.00 1.00 0.00 0.53 0.00 0.00 0.80] 0.3018
ACC 59| QUVFEs2112 Maint Prod |Minat ND |B-52 Maintenanca Dock 0.02 0.20 0.00 1.00 0.00 0.54 0.00 0.00 0.50] 0.3011
AFMC |25 UHHZ003005  |Ops Ting  |Robins GA |Replace Fire' Crash Rascue Station 0.04 0.20 0.00 0.00 0.00 0.42 0.00 1.00 1.00]  0.3004
USAFA | 2 [XOPZoad004 Utils Gmds|USAFA CO|] Sludge Dewatering Fac. (IWWTP) 0.50 0.50 0.00 0.00 0.00 0.19 0.00 1.00 0.80]  0.3000|
AFMC |17 |lZHTVOS3202 Utils Gmds |W night P at OH |Raplace Steam Lines/ Tunnals Araa B, PH- 0.11 .25 .0 0. .0 0.0 1. .0 0.2996)
11WG | 2 |BXUR459223 Waint Prod |Bolling DC JCE Maintanancg and Boadinass Facility 0.10 .5 A 0. LG 0.0 1. 3 10,2002/
AFSPC | 10]QUVFDi13100 Maint Prod |Minot ¥ '595urinr Foroes Vehicla Support Facility 0.04 .5 .0 0. | .5 0.0 1. .5 10.2001
AFSPC |11 XUMU0300s  JCmty Spt |Vandanbarg CA |Add'Altar Child Devalopmant Cantar 0.08 0.50 0.00 0.00 0.00 0.26 0.00 1.00 0.50] 0.2985
ACC 21 | TMKH363003R1 |Maint Prod |Popa NC |A-10 ECM Consolidated Maintenance Facility 0.03 0.50 0.00 1.00 0.00 0.10 0.00 0.00 0.50] 02478
AFMC | 5 |ZHTVas3204 Ops Trmg | Wright-Pat OH |Consolidated Fire/Crash Rascua Station 0.04 1.00 0.00 0.00 0.00 0.72 0.00 1.00 1.00)  0.2078
ACC 58 | QUVFoiao02 Ops T |Minat HD JAir Traffic Contral Complax 0.01 017 0.00 1.00 0.00 0.52 0.00 0.00 0.50]  0.2873
AFSPC | 18)GHLNGs3016  |Ops Trmg  JFE Wamran WY]EQD Facility 0.01 0.33 0.00 0.00 0.00 .49 0.00 1.00 0.50]  0.2063
AFMC ] 22 |FTFAQ33011 EOTE Eglin FL |Offshora Targat Araa 0.11 0.33 0.00 1.00 0.00 0.41 0.00 0.00 1.00]  0.20586]
AFSPC | 13)SXHTo13008A  |Cmty Spt |Patrick FL |Child Davalopmant Cantar 0.08 0.50 0.00 0.00 0.00 .64 0.00 1.00 0.30]  0.2954
ACC 42 |KWRD003001 |Ops Trng  |Holloman MM |Fire/Crash Rascus Station 0.01 0.50 0.00 0.00 0.00 0.43 0.00 1.00 0.50] 0.2949
AFRC | 17| TDKA83002 Maint Prod |Patarsan GO JFual Systams Maintanance 0.03 0.25 0.00] 1.00 10.00] .24 .00 10.00| 10.50) 10.2043)
ACC 24 |UHHZ013004  |Ops Ting  |Robins GA Flight Simulator Facility (93 ACW | 0.02 0.25 0.00 1.00 0.00 0.12 0.00 10.00 1.00]  0.2932]
AFRC | 161 TDKAGS3008 Ops Ting_|Patarson CO Aol PortAirift Facility 0.02 0.33 0.00 0.00 0.00 .49 1.00] 1.00 0.50]  0.2030
ACC 33| OYZHas3006R2 |Ops Trng Mt Homa ID |Base Oparations Facility 0.01 0.50 0.00 1.00 0.00 0.60 0.00 0.00 0.50] 0.2931
ACC 15 |FTEVD03008 Maint Prod |Eglin 9 FL |Vahicle Maintenance Facility (823 RHS) 0.04 0.20 0.00 0.00 0.00 0.33 1.00] 1.00 0.80]  0.2018
AFMC | 8 |JURJO23135 Admin Mazwall AL lintagratad Oparational Suppart Facility 0.14 1.00 0.00] 0.00 10,00} 0.67 0.100| 1.00 0.80] 10.2804
AFMC | 19| FSPM0ass01 Cmity Spt|Edw ards CA |Fitness Cantar 0.03 0.33 0.00 0.00 10.00 0.50 0.00 1.00 0.80]  0.2892)
AFMC | 18)CNBCO43001R  JAdmin Brooks T |Consalidated Acquisition'Support Facility 0.05 0.50 0.00 0.00 10.00 0.67 0.00 1.00 0.30]  0.2880
AFSOC | 3 |FTEVO43001 Cmity Spt |Eglin @ FL |Add to Securnty Force Oparations Facility 0.20 0.25 0.00 0.00 10.00 0.37 0.00 1.00 0.80] 0.2880
AFMC |27 |KESM023008  JOps Trmg |Hill UT JConsalidated Softw are Support Facility, Phase 1 0.06 0.33 0.00 0.00 10.00 0.58 0.00 1.00 1.00]  0.2888
AETC | 18)MAHGOG3000  |Cmiy Spt |Keaslar MS JADAL Child Davalopment Cantar 0.05 0.33 0.00 0.00 0.00 0.28 0,00 1.00 1.00]  0.2827
AFSPC | 8 |oRwUoraoss  JCmity Spt |Buckiay SO |Dining Hall 0.03 1.00] 0.00) 0.00 10.00 0.25) 0.00 1.00 0.00] 02825
USAFE | 5 |TYFRo33042 Madical |Ramstein GE |85 AES Facility 1.00 0.33 0.00 0.00 0.00 0.70 0.00 1.00 1.00]  0.2808
PACAF | 19)BTSG073001B1 |Ops Trng  |Blair Laka Range | AK |Replace Rangs Maintanance Complax 0.04 1.00 1000} 0.00] 10.00) .40 .00, 1.00] 0.00| 10.2802]
PACAF | 10)MLWR053121  |Cmty Spt [Kunsan KO |Rapl Consalid Parsonnal Procoss/ Thealor Fac 0.08 10.50] 1000} 0.00 1.00 0.31 .00 10.00| 10.30| 10.2708
AFSPC |16 )GLENG43003  |Cmty Spt |Schravar C O |AddiAlter Fitness Cantar 0.03 .50 0.00 0.00 .00 .2 0.00 1.00 0.3 .27 96|
AFMC |12 JANZY 013008 ROTE Amald TH JConsolidate Rockat Tast Altitude Capability 0.14 .33 0.0 0.00 .00 .4 0,00 1.00 0.3 0.2788
AFMC 11WYK043019 Utils Gmds | Tinkar O, [Forca/Assat Protaction Land Acquisition 0.17 .50 1.0 0.00| 00| X 0.00 1.00] 1.0 0.2776|
ACT 55 |AWUR025502  |Ops Trimg  |Baksdals LA |Weapons Load Craw Training Facility 0.1 10.20 10.00) 0.00 .00 0.51 000/ 1.00 .80 0.2775
AFRC | 8 |CTGRasa003 Maint Prod |Grissom IH |AddAltar Aircraft Maintananca Hangar 0.05 1.00 1000} 1.00 10,00} .62 0.100| 10.00] 0.00] 10.2758
ACC 72|asSEUg53004  |Cmity Spt |Maoody GA |Child Dovalopmant Cantar 0.03 0.33 0.00 0.00 10.00 0.32 0.00 1.00 0.50]  0.2753
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ACC 79|VLSB353019R1 |Cmiy Spt |Shaw SC |Basa Library 0.02 0.33 0,00 0.00 0.00 0.00 1.00] 0.80]  0.2750
AFRC |14 JAWUBS73501  |Maint Prod |Barksdala LA |RED HORSE Vahicls Mainisnanca 0.04 1.00 0,00 0.00 0.00 0.00 1.00] 0.80] 02740
ACC 25 | FENV 963007 Ops Tmg _ |Davis-Monthan AZ |Fira/Crash Bescus Station 0.02 0.33 0.00 0.00 0.00 1.00 1.00] 0.80] 02740
AETC | 3 |MPLSga32a4  |Cmiby Spt JLackiand T JConsolidatad Sacurity Forcas Ops Fac 0.17 1.00 0.00 0.00 0.00) 0.00 1.00] 1.00] 02738
PACAF |15 |KNMD0Os3000  |Cmity Spt |Hickam Hl |Raplace Fira/Crash Rescus Station 0.05 017 0.00 0.00 0.00 1.00 1.00] 0.50]  0.2724
AMC 16 |NKAKO430068  |Admin Littls Rack AR |AddiAlter Group HO 0.05 1.00 0.00 0.00 0.00 0.00 1.00] 0.50]  0.2715
AETC |24 |GJKZB00117 Ops Trmg  |Fairchild WA |W atar Survival Training Schoaol 0.02 0.50 0.00 0.00 0.00 0.00 1.00] 0.50] 0.2714
USAFE |12 JASHEQ43007 _ |Admin Aviano IT_ |Consolidated Suppaort Cantar (CSC), Phasa 2 0.06 0.50 0,00 0.00 0.00 0.00 1.00] 0.50]  0.2704
AFRC |15 |FIXTaa3001 Ops Trng_|Dovar DE JAarial Port Training Facility 0.02 0.50 0,00 0.00 0.00 0.00 1.00] 0.50]  0.2604
PACAF | 7 |HPZW 0131008 |Ops Tmg |Galana AK |Rapair Airfisld Pavemant 0.04 1.00 0,00 1.00] 0.00 0.00 0,00 0.00]  0.2601
AFMC | 7 |FTFAC23004 Ops Trng  |Eglin FL |Raplace Explosive Crdnanca Disposal Comglex 0.07 1.00) 0.00] 0.00] 0.00] 0.00 1.00] 1.000  0.2675
ACC 8 |VLSB383002R3 |Ops Tmg  |Shaw SC JUSCENTAF Communications Squadron Facility 0.03 1.00 0,00 1.00] 0.00 0.00 0,00 0.80]  0.2670
ACC 52 |RKMFo33008  |Maint Prod [Mallis NV |Vahicls Maintansnce Complax 0.02 0.25 0.00 0.00 0.00) 1.00 1.00] 1.00) 02647
AFSPC | 4 |TDKAD33002 Admin Patarson GO [Mission Supgport Facility PH I 0.25 1.00] .00 0.00 0.00) 0.00] 1.00 0.50 0.2644
PACAF |12 ]AJJYa83110 Supply Andarsan GU |Const Consolid War Rasarve Mat Stor Fac 0.33 1.00 0.00 0.00 0.00 0.00 1.00] 0.30]  0.2598
AFRC | & |YTPM340004 Ops Trng  |Wastowar MA |Basa Oparations/Command Post 10.08] 1.00 0.00] 1.00 10.00) 0.00] 0.00/ .00/ 0.2585
AETC  |16]JCGU043000  |Cmity Spt |Soodisllow T |Raplace Chapel Cantar 0.03 0.50 0.00 0.00 0.00 0.00 1.00] 0.30]  0.2573
PACAF | 4 |KNMD013001  |Utls Gmds|Hickam Hl |Ungrada Elactrical Distribution Systam 0.33 0.33 0,00 0.00 0.00 0.00 1.00] 0.50]  0.2567
ACC 18 |VKAGI73004R1 |Ops Trmg  |Saymour Johnson | NG Fira'Crash Rascua Station 0.02 0.33 0,00 0.00 0.00 0.00 1.00] 0.50]  0.2552
USAFE | 3 |MSETO43000 Strat Mob |1 skanhaath UK JAEF Carge Processing 0.50 1.00 0,00 0.00 1.00 0.00 0,00 0.50]  0.2541
ACC 46 |RKMFo43001  |Ops Tmg  Nallis MV |Mavada Training Rangs Initiative 0.01 0.50 0,00 1.00] 0.00 0.00 0,00 1.00]  0.2515
ACC 53| G707 903011 Ops Trng JCannon MM JAporaach Lights Runway 13 0.01 0.33 0.00 1.00] 0.00) 0.00 0.00 0.50]  0.2407
AFSPC |22 |GLENg53001 Cmity Spt | Schrisvar CO|Sacurity Forcas Ragional Training Facility 0.04 0.33 0,00 0.00 0.00 0.00 1.00] 0.30] 0.2491
AFRC | 8 JWWYKara04ah |Ops Trng | Tinker OK |Squadron Cparations Facility 0.03 1.00 0.00 1.00] 0.00 0.00 0.00 1.00]  0.2467
ACC 49 |FTFAS7A013 Ops Trmg _ |Eqglin FL |Squadron Oparations Facility (58 F5) 0.01 0.20 0.00 1.00] 0.00 0.00 0.00 1.00)  0.2418
AFRC 5 WKAGITa002 (Ops Trng  |Saymour Johnsan | NC [Sacurity Forcas Facility 10.04 1.00 0.00] 0.00] 0.00) 0.00 1.0 1050 0.2418
ACC 58 | FTFAS83008 Ops Trmg _ |Eglin FL |Squadron Oparations Facility (60 F5) 0.01 0.17 0.00 1.00] 0.00 0.00 0,00 1.00]  0.24086]
AFRC 7 JGLENOD43003 Admin Schrigvar GO |Cansalidatad Space Group Cparations 0.17 1.00 0.00] 1.00] 0.00) 0.00 0,100 0. 30| 0.237 4
AETC | 5 |ZHTViH 300 Ops Tmg _ |Wright-Pat OH |Altar Graduate Education Facility 0.04 0.50 0,00 1.00] 0.00 0.00 0,00 1.00]  0.2371
ACC 33 |YWHGo 11004 |Utils Gmds|W hitsman | MO |South Land Acquisition 0.06 0.25 1.00] 0.00 0.00 1.00 1.00] 0.50]  0.2347
USAFE | 16 |AEDY 043004 Crty Spt |Alconbury UK JChapal Cantar 0.05 1.00 0.00 0.00 0.00) 0.60) 0.00 1.00] 0.00]  0.2335
AMC 7 |¥XDAT953103P1 |Maint Prod | Travis CA |AMOG Global Deploymant Cantar 0.06 1.00 0,00 0.00 1.00 0.55 0.00 0,00 0.80] 0.2331
USAFE | 10JEXSWg83002  |Admin Croughton UK |BCE - Complax 0.10 0.50 0.00 0.00 0.00 0.77 0.00 1.00] 0.00]  0.2319
PACAF | 18 FTOW 033002 Maint Prad JElalson AK JCansalidatad Munitions Vahiclas/ Trailars Warm Storags 10.04 0.50 0.00/ .00/ 10.00) 0.41 0.00] 1.00 0.50| 0.2313
AETC | 14 |VNVPo23002 Lttils Gmds|Shappard TX JCanstruct Awaliary Watar Sarvica 10.13] 0.33 0.00] 0.00] 10.00] 10.76] 0.00 1.100| 1. 00 0.2313
AFRC |12 |YWHGS73501  |Ops Trng W hitaman MO |A-10 Squadron Opsrations 0.02 1.00 0.00 1.00] 10.00 0.16 0.00 0,00 0.50] 0.2290
ACC a7 |VLSBe23002R1_|Maint Prod [Shaw SC |Aircraft Maintanance Unit Facility 0.02 0.50 0.00 1.00] 10.00 0.39 0.00 0,00 0.80]  0.2280
AFRC | 3 |TOKDI30443P2 |Ops Ting  |Paortland OR |Consolidatad Training Facility Phasa 2 0.13 1.00 0.00 0.00 10.00 0.42 0.00 1.00] 0.00]  0.2251
AETC |47)JCGU023000  |Ops Ting  |Soodisllow T¥ |Consolidatad Comm Complex 0.02 0.33 0,00 0.00 10.00 0.44 0.00 1.00] 0.30]  0.2233
USAFE | 9 IEXSWo3aoas  IMaint Prad JCroug