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Preface

The Air and Space Expeditionary Force (AEF), a concept developed
by the Air Force, allows a quick response, when appropriate, to na-
tional security interests with a tailored, sustainable force. In this
monograph, we focus on the needs of the Air Force, as a whole, for
achieving the operational effects that enable the AEF, such as the
ability to configure support rapidly and the ability to deploy and em-
ploy quickly. We concentrate on transformational opportunities for
better meeting the needs of combat support missions for the AEF and
on the role that the ANG may play in these transformational oppor-
tunities that would capitalize on ANG strengths and provide effective
and efficient approaches to achieving the desired operational effects.
This monograph presents the results of our analysis of Air
National Guard (ANG) combat support and reachback functions as

part of four Air Force mission areas we evaluate:

e Civil engineering deployment and sustainment capabilities

¢ Continental United States (CONUS) Centralized Intermediate
Repair Facilities

* GUARDIAN! capabilities

* Air and Space Operations Center reachback missions.

I GUARDIAN is an Air National Guard information system used to track and control
execution of plans and operations, such as funding and performance data.
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VANGUARD,? the new vision for the ANG, released in
December 2002, calls for the ANG to evaluate new concepts, prepare
for new missions, and adopt a new culture that leverages ANG
strengths in meeting Air Force needs. The objective of the analysis
was to ensure the ANG continues to play an important role in meet-
ing the AEF mission. After evaluating each of the four Air Force mis-
sion areas, we evaluate where the ANG could effectively and effi-
ciently aid in achieving AEF operational effects.

The Air National Guard Director of Logistics (ANG/LG)
sponsored this research, which was conducted in the Resource
Management Program of RAND Project AIR FORCE. The research
for this monograph was completed in September 2004.

This report should be of interest to logisticians, operators, and
mobility planners throughout the Department of Defense (DoD),
especially those in the Air National Guard and active duty Air Force.

This report is one of a series of RAND reports that address agile
combat support® (ACS) issues in implementing the AEF. Other pub-

lications issued as part of the larger project include the following:

» Supporting Expeditionary Aerospace Forces: An Integrated Strategic
Agile Combat Support Planning Framework, Robert S. Tripp,
Lionel A. Galway, Paul S. Killingsworth, Eric Peltz, Timothy L.
Ramey, and John G. Drew (MR-1056-AF). This report de-
scribes an integrated combat support planning framework that
may be used to evaluate support options on a continuing basis,
particularly as technology, force structure, and threats change.

» Supporting Expeditionary Aerospace Forces: New Agile Combat
Support Postures, Lionel Galway, Robert S. Tripp, Timothy L.
Ramey, and John G. Drew (MR-1075-AF). This report de-
scribes how alternative resourcing of forward operating locations
(FOLs) can support employment timelines for future AEF

2VANGUARD is the ANG long-range transformation program.

3 An agile combat support system comprises forward support locations, CONUS support
locations, forward operating locations, and robust command and control capabilities.
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operations. It finds that rapid employment for combat requires
some prepositioning of resources at FOLs.

Supporting Expeditionary Aerospace Forces: An Analysis of F-15
Avionics Options, Eric Peltz, H. L. Shulman, Robert S. Tripp,

Timothy L. Ramey, Randy King, and John G. Drew
(MR-1174-AF). This report examines alternatives for meeting
F-15 avionics maintenance requirements across a range of likely
scenarios. The authors evaluate investments for new F-15

avionics intermediate shop-test equipment against several

support options, including deploying maintenance capabilities
with units, performing maintenance at forward support

locations (FSLs), or performing all maintenance at the home
station for deploying units.

Supporting Expeditionary Aerospace Forces: A Concept for Evolving
to the Agile Combat Support/Mobility System of the Future, Robert
S. Tripp, Lionel A. Galway, Timothy L. Ramey, Mahyar A.

Amouzegar, and Eric Peltz (MR-1179-AF). This report de-
scribes the vision for the ACS system of the future based on in-
dividual commodity study results.

Supporting Expeditionary Aerospace Forces: Expanded Analysis of
LANTIRN Options, Amatzia Feinberg, H. L. Shulman, L. W.

Miller, and Robert S. Tripp (MR-1225-AF). This report exam-
ines alternatives for meeting low-altitude navigation and tar-
geting infrared for night (LANTIRN) support requirements for
AEF operations. The authors evaluate investments for new
LANTIRN test equipment against several support options, in-
cluding deploying maintenance capabilities with units, per-
forming maintenance at FSLs, or performing all maintenance at
continental United States (CONUS) support hubs for deploying
units.

Supporting Expeditionary Aerospace Forces: Alternatives for Jet En-
gine Intermediate Maintenance, Mahyar A. Amouzegar, Lionel A.
Galway, and Amanda Geller (MR-1431-AF). This report evalu-
ates the manner in which Jet Engine Intermediate Maintenance
(JEIM) shops can best be configured to facilitate overseas de-
ployments. The authors examine a number of JEIM support
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options, which are distinguished primarily by the degree to
which JEIM support is centralized or decentralized. See also
Supporting Expeditionary Aerospace Forces: Engine Maintenance
Systems Evaluation (En Masse): A Users Guide, Mahyar A.
Amouzegar and Lionel A. Galway (MR-1614-AF).

» Supporting Expeditionary Aerospace Forces: An Operational Archi-
tecture for Combat Support Execution Planning and Control,
James A. Leftwich, Robert S. Tripp, Amanda Geller, Patrick H.
Mills, Tom LaTourrette, C. Robert Roll, Jr., Cauley Von
Hoffman, and David Johansen (MR-1536-AF). This report
outlines the framework for evaluating options for combat sup-
port execution planning and control. The analysis describes the
combat support command and control operational architecture
as it is now and as it should be in the future. It also describes the
changes that must take place to achieve that future state.

* Reconfiguring Footprint to Speed Expeditionary Aerospace Forces
Deployment, Lionel A. Galway, Mahyar A. Amouzegar, R. J.
Hillestad, and Don Snyder (MR-1625-AF). This study develops
an analysis framework—footprint configuration—to assist in
evaluating the feasibility of reducing the size of equipment or
time-phasing the deployment of support and relocating some
equipment to places other than forward operating locations. It
also attempts to define footprint and to establish a way to moni-
tor its reduction.

 Analysis of Maintenance Forward Support Location Operations,
Amanda Geller, David Geroge, Robert S. Tripp, Mahyar A.
Amouzegar, and C. Robert Roll, Jr. (MG-151-AF). This report
discusses the conceptual development and recent implementa-
tion of maintenance forward support locations (also known as
Centralized Intermediate Repair Facilities [CIRFs]) for the
United States Air Force. The analysis focuses on the years lead-
ing up to and including the Deputy Chief of Staff for
Installations and Logistics, U.S. Air Force (AF/IL) test of opera-
tions of CIRFs in the European theater from September 2001 to
February 2002.
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» Supporting Air and Space Expeditionary Forces: Lessons from Op-
eration Enduring Freedom, Robert S. Tripp, Kristin F. Lynch,
John G. Drew, and Edward W. Chan (MR-1819-AF). This re-
port describes the expeditionary ACS experiences during the war
in Afghanistan and compares these experiences with those asso-
ciated with Joint Task Force Noble Anvil (JTF NA), the air war
over Serbia. This report analyzes how ACS concepts were im-
plemented, compares current experiences to determine similari-
ties and unique practices, and indicates how well the ACS
framework performed during these contingency operations.
From this analysis, the ACS framework may be updated to bet-
ter support the AEF concept.

 Supporting Air and Space Expeditionary Forces: A Methodology for
Determining Air Force Deployment Requirements, Don Snyder
and Patrick Mills (MG-176-AF). This report outlines a meth-
odology for determining manpower and equipment deployment
requirements. It describes a prototype policy analysis support
tool based on this methodology, the Strategic Tool for the
Analysis of Required Transportation (START); generates a list
of capability units, called unit type codes (UTCs), that are re-
quired to support a user-specified operation; and determines
movement characteristics. A fully implemented tool based on
this prototype should prove to be useful to the Air Force in both
deliberate and crisis action planning.

» Supporting Air and Space Expeditionary Forces: Lessons from Op-
eration Iraqi Freedom, Kristin F. Lynch, John G. Drew, Robert
S. Tripp, and C. Robert Roll, Jr. (MG-193-AF). This report de-
scribes the expeditionary ACS experiences during the war in Iraq
and compares these experiences with those associated with Joint
Task Force Noble Anvil (JTF NA), in Serbia, and Operation
Enduring Freedom, in Afghanistan. It analyzes how combat
support performed and how ACS concepts were implemented in
Iraq, compares current experiences to determine similarities and
unique practices, and indicates how well the ACS framework
performed during these contingency operations.
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» Supporting Air and Space Expeditionary Forces: Analysis of Combat
Support Basing Options, Mahyar A. Amouzegar, Robert S. Tripp,
Ronald G. McGarvey, Edward Wei-Min Chan, and Charles
Robert Roll (MG-261-AF). This report evaluates a set of global
ESL basing and transportation options for storing war reserve
materiel. The authors present an analytical framework that can
be used to evaluate alternative FSL options. A central compo-
nent of the authors’ framework is an optimization model that
allows a user to select the best mix of land-based and sea-based
ESLs for a given set of operational scenarios, thereby reducing
costs while supporting a range of contingency operations.

RAND Project AIR FORCE

RAND Project AIR FORCE (PAF), a division of the RAND Corpo-
ration, is the U.S. Air Force’s federally funded research and develop-
ment center for studies and analyses. PAF provides the Air Force with
independent analyses of policy alternatives affecting the development,
employment, combat readiness, and support of current and future
aerospace forces. Research is conducted in four programs: Aerospace
Force Development; Manpower, Personnel, and Training; Resource
Management; and Strategy and Doctrine.

Additional information about PAF is available on our Web site
at htep://www.rand.org/paf.
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Summary

VANGUARD, the Air National Guard’s (ANG’s) long-range trans-
formation program (released in December 2002), calls for the ANG
to evaluate new concepts, prepare for new missions, and adopt a new
culture that capitalizes on ANG strengths and ensures that the ANG
continues to add value as warfighters and to warfighters in the future.
One way to support warfighting and warfighters is to continue to
support the Air and Space Expeditionary Force (AEF), a concept de-
veloped by the Air Force to allow quick response, when appropriate,
to national security interests with a tailored, sustainable force. The
ANG already plays an important role in the AEF during wartime op-
erations. Here, we look at expanding that role both in peacetime and
during operations.

In this monograph, we focus on operational effects, such as the
ability to configure support rapidly and the ability to deploy and em-
ploy quickly, enabling the evolving AEF mission. Specifically, this
analysis concentrates on options for combat support and reachback
missions in four Air Force mission areas:

* Civil engineering deployment and sustainment capabilities

e Continental United States (CONUS) Centralized Intermediate
Repair Facilities (CIRFs)

Xix
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* The Force Structure and Cost Estimating Tool—A Planning
Extension to GUARDIAN! capabilities
* Air and Space Operations Center (AOC) reachback missions.

More specifically, this project evaluates how fundamentally different
policies, at the unit level and above the unit level, are likely to affect
Total Force capabilities in meeting the needs of the AEF mission.

Through VANGUARD, the ANG has recognized the need to
undertake a fundamental reexamination of its structure to ensure that
it continues to play a leading role in meeting the AEF mission. After
evaluating each of the four Air Force mission areas, we investigate
transformational opportunities for the ANG that would add the most
value in achieving the desired operational effects.

Civil Engineering Deployment and Sustainment
Capabilities

The first chapter examines new deployment concepts using modified
civil engineer (CE) unit type codes (UTCs). Using the current plan-
ning and deployment concept of Force Modules? we modify CE
UTCs to deploy and employ quickly in support of the AEF mission.
In this transformational concept, a set of UTCs is deployed to per-
form the Establish the Base function, then is withdrawn. By modify-
ing some CE UTGCs in the Establish the Base Force Module, short
but intense CE tasks are completed in one UTC, then personnel are
withdrawn. A second UTC, composed of fewer personnel, would be
created to provide continued CE Sustainment support. These con-
cepts would open more opportunities for the ANG to accept CE
tasks on a volunteer basis, and creating the Sustainment CE UTC
would reduce active component requirements for sustaining tasks.

I GUARDIAN is an Air National Guard information system used to track and control
execution of plans and operations, such as funding and performance data.

2 Force Modules are sets of UTCs that define capabilities for creating and operating out of a
deployed location.
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We found that modifying some ANG UTCs, changing the de-
ployment concept, and creating a separate Sustainment UTC might
better support the AEF mission. The modified UTCs would provide
intense CE support during a shorter deployment to establish the base.
Then, a separate UTC would provide sustainment. These concepts
could reduce active component deployment requirements as well as
deployment and sustainment costs. (See pp. 9-32.)

CONUS Centralized Intermediate Repair Facilities

The second chapter examines the efficiency and effectiveness of
CONUS Centralized Intermediate Repair Facilities to rapidly config-
ure combat support and smoothly shift to sustainment in support of
the AEF. With the use of CONUS CIRFs, there is a range of possible
ANG participation in operating and managing CIRF facilities.

The CONUS CIRF analysis highlights several findings. First,
small flying units with small intermediate-level maintenance (ILM)
operations can be inefficient, which makes them a prime candidate
for a transition to a CIRF. Economies of scale would suggest that one
or at most a few large CIRFs for each commodity (for example, en-
gines, pods, and avionics) might be the best option, potentially of-
fering substantial cost savings without degrading weapon-system
support. However, large CIRFs might be difficult for the ANG to
staff from some local-area labor markets where trained technicians
might not be available.

Second, transportation costs and transit times do not seem to
significantly govern the CIRF location decisions. Therefore, for
commodities for which adequate inventories are available, there is
flexibility in the geographic location of the CIRF.

However, for commodities that do not have an inventory to
support transit pipelines, the ability to consolidate ILM may be lim-
ited. In this case, large bases will be strong “mini-CIRF” candidates,
providing home-station support as well as ILM for a few small units.
These large bases generate a substantial portion of the demand for

ILM. The ANG could negotiate with the active duty Air Force to
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staff all or a portion of these mini-CIRF maintenance complexes. The
workload, supporting peacetime steady-state operations and then
quickly shifting to contingency operations, would be well suited for a

blended ANG/Air Force Reserve Command (AFRC)/active duty
staffing rather than relying on civilian contractors. (See pp. 33-60.)

The Force Structure and Cost Estimating Tool—
A Planning Extension to GUARDIAN

The third set of opportunities involves adding a new capability to
GUARDIAN, the Force Structure and Cost Estimating Tool
(FSCET), to develop enhanced program objective memorandum
(POM) submissions based on actual weapon-system-usage factors or
condition, including age and location history.

We found that the FSCET could be a useful extension of
GUARDIAN. It provides an initial capability to examine an ANG
fleet’s airworthiness, operational suitability, availability, and opera-
tions and support (O&S) costs, allowing planners, analysts, and man-
agers to evaluate the potential costs and effectiveness of alternative
force-structure and combat-support resourcing plans before imple-
menting them. Because the tool is script-driven and because fleets can
be defined as needed by the using organization (for example, to the
base level), the current FSCET data set and rules could be reconfig-
ured to examine ANG-unique issues. At a minimum, the tool would
also help the command estimate the consequences of the coming
changes in force structure and operational tempo, thereby supporting
the development of the command’s inputs to the POM and the
longer-range Air Force Capabilities Investment Strategy (AFCIS).
(See pp. 61-95.)
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Reachback Options

The fourth chapter examines the cost and effectiveness of using reach-
back,? in CONUS, to complete AOC tasks. Modified reachback ca-
pabilities for operational and combat support execution planning
could reduce deployment requirements and the forward footprint.

During the reachback analyses, we found that the AOC aug-
mentation arrangement currently being used (whereby personnel de-
ploy forward and assist in work processes) is valuable. However, in
moving specific tasks and services back to CONUS as ANG missions,
ANG strengths are utilized and a place for deep knowledge and
backup is developed. Reachback moves the ANG away from augmen-
tation and into providing AOC capabilities from CONUS. This
move may save on deployment and sustainment costs while requiring
an initial investment in infrastructure to include communications and
systems. Consolidation at one reachback location may offer some
economies (for example, AOC-context information management ex-
pertise and information technology help), although not significant
ones. There are, however, implications when moving to reachback.
These new concepts could require a new concept of operations
(CONOPS) and changes in the way the ANG operates (Title 32 state
ANG personnel working Title 10 federal missions). (See pp.
97-132.)

Conclusions

These four Air Force mission areas were examined for possible en-
gagement of the ANG. The objective was to leverage ANG strengths
while mitigating their limitations. In each of these areas, there exists a
range of potential ANG participation. A marginal cost analysis has

been provided for each area (except for FSCET, for which cost would

3 By reachback, we are referring to warfighters being located away from the area of
operations—for example, operating unmanned aerial vehicles over Afghanistan and Iraq
from within the continental United States.
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be relatively small: The model has already been developed, and trans-
fer to an ANG computer would likely involve little cost). Each of
these areas could offer other potential opportunities of interest. The
four areas evaluated were not meant to be exclusive (there are many
other areas where the ANG could add value to the warfighter), but
they are inclusive. The capability-based analysis approach that was
used can be extended to identify other ANG capabilities.

Project AIR FORCE, at RAND, can work with the ANG to es-
tablish an analytic framework to guide internal transformation efforts.
An approach similar to the approach taken during the Chief of Staff
Logistics Review (CLR) (Lynch et al., 2004) could be used to identify
opportunities for ANG transformation to better meet the AEF mis-
sion. RAND could help the ANG find tasks that can be accom-
plished to leverage ANG strengths while mitigating limitations.

Any transformational opportunity will require an ANG cham-
pion to develop the concept and negotiate mission requirements with
the active duty Air Force. The ANG can choose from a range of op-
tions, such as those provided in this monograph. Each is likely to re-
quire negotiation with the active duty Air Force to determine the ex-
tent of participation.

As evidenced in this report, there are several new mission areas,
such as CIRFs and AOC reachback, in which the ANG could help
the Air Force achieve the operational effects necessary to enable the
AEF.
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CHAPTER ONE

Introduction

The Air Force developed the Air and Space Expeditionary Force
(AEF) concept so that a tailored, sustainable force could respond
quickly, when appropriate, to national security interests. In conduct-
ing the research described in this monograph, we focused on the
needs of the Air Force, as a whole, in achieving operational effects to
enable the AEF. This analysis concentrates on transformation oppor-
tunities for better meeting combat support mission needs for the
AEF. Using this view, we investigate the role that the Air National
Guard (ANG) may play in these transformational opportunities that
would capitalize on, or leverage, ANG strengths and provide effective
and efficient approaches to achieving the desired operational effects,
such as the ability to configure support rapidly and the ability to de-
ploy and employ quickly.

VANGUARD, the new vision for the ANG, released in
December 2002, calls for the ANG to consider, select, and imple-
ment new missions, new concepts, and new cultures that leverage
ANG strengths and ensure that the ANG continues to add value as
warfighters and to warfighters in the future. The Air National Guard,
through the VANGUARD vision, has recognized the need to under-
take a fundamental reexamination of its force-provider structure to
ensure that it continues to play a leading role in meeting the AEF
mission. VANGUARD unit concepts might include blending (mix-

ing active duty and ANG personnel in the same unit), associate (as-
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signing an active duty unit to an ANG base or vice versa), and other
nonstandard approaches for meeting Total Force needs.

As evidenced by Operations Enduring Freedom and Iraqi
Freedom, the active duty force alone cannot meet the demands of re-
cent operational tempo. In this monograph, we evaluate how funda-
mentally different policies, at the unit level and above unit level, are
likely to affect Total Force capabilities in meeting the needs of the
evolving AEF mission. We then evaluate the effectiveness and effi-
ciency of using the ANG in new ways to support the AEF.

The ANG possesses unique traits that can be strengths,
including the following:

* Offering citizen soldiers who are patriotic volunteers

* Providing a skilled and experienced workforce

* Bringing community involvement and support for ANG
personnel, personnel’s spouse, and personnel’s employer

* Furnishing the capacity to support large-scale contingencies or
tailored unit type codes (UTCs)! to meet limited, time-specific
needs

* Activating for a time period or to accomplish a mission

* Coming from/staying in a civil status for civil support missions.

Other aspects of the ANG can cause limitations to supporting a
mission, such as the following:

* This workforce is primarily part-time; the part-time—full-time
mix may be different for some transformational missions

* Limits are placed on the times for service call-up and duty tours

* As lengths of deployments extend, the number of volunteers to
deploy may diminish

* Employer expectations and labor-market demographics may de-
fine recruiting markets.

VA UTC is a five-digit alphanumeric code assigned to a specific, predefined group of
manpower and/or equipment units that provide a specific operational capability. For
example, 4F9FP is the UTC that represents a Fire Protection Operations Team.
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The goal of this analysis is to identify ways in which to support
AEF operational goals that build on ANG strengths while mitigating

their limitations.

Analytic Approach

We began by reviewing the new Department of Defense (DoD)
Strategic Planning Guidance (SPG) (2004b) and the Quadrennial
Defense Review (2004a). These documents outline the goals and the
capabilities that have been identified for DoD to pursue in develop-
ing a program objective memorandum (POM). The documents also
discuss a capabilities-based planning approach that each of the serv-
ices should use to evaluate their ability to meet the scenario require-
ments outlined in the guidance.

The guidance specifies that capabilities will be created to (1)
one, ensure homeland defense; (2) deter aggression in four major
areas of the world, and engage in a number of small-scale contingen-
cies if needed; (3) and if deterrence fails in the four areas of strategic
importance, to be able to engage in two major contingency opera-
tions (MCOs) simultaneously; (4) with the ability to win one deci-
sively while engaging in the other until the first is won, and then win
the second MCO.

The Air Force Annual Planning and Programming Guidance
(APPG) expands on how the Air Force will respond to the DoD
SPG. The AEF concept of operations (CONOPS) specifies the opera-
tional effects that the Air Force is striving to achieve within the guid-
ance received from the SPG and APPG. We also reviewed the
changes being considered to Air Force operational-level organiza-
tion—the critical role of the Commander, Air Force forces
(COMAFFOR) in presenting forces to the combatant commander
and the overlap of combat support authority and responsibility with
joint force commanders and unified/joint staffs.
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We derive the Total Force combat support and reachback? ca-
pabilities that are needed to support these operational effects. Finally,
we develop ANG options, where appropriate. We determine the ef-
fectiveness and efficiency of ANG options in comparison with other
options for delivering the needed capabilities, taking into considera-
tion the strengths and limitations of the ANG.

ANG strengths are important to the Total Force capability. One
aim of the research is to quantify these strengths and apply the values
to current and/or evolving missions within an operational warfighter
context. By following this analytic approach, we intend to show the
most cost-effective opportunities for the ANG to contribute to the
AEF mission from the perspective of the Total Force.

Background of the Agile Combat Support System

Earlier RAND studies present the framework for an agile combat
support (ACS) system (comprising forward support locations,
CONUS support locations, forward operating locations, and robust
command and control capabilities) able to support the AEF concept
(Tripp et al., 1999; Galway et al., 2000). In Table 1.1, we identify
ACS capabilities that enable expeditionary operational effects, in the
left-hand column, and some of the ACS concepts that are needed to
enable those effects, in the right-hand column.

Transformational Opportunities Evaluated

Of the desired operational effects listed in Table 1.1, there were nu-
merous transformational opportunities we could have evaluated. In
this monograph, we concentrate on configuring combat support
rapidly, deploying/employing quickly, and smoothly shifting to sus-
tainment. Specifically, we evaluated the following four agile combat
support capabilities:

2 By reachback, we are referring to warfighters being located away from the area of
operations—for example, operating unmanned aerial vehicles over Afghanistan and Iraq
from within the continental United States.
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Table 1.1
An ACS System Able to Support the AEF

Agile Combat Support Capability
Desired Operational Effect to Enable Effect

Foster an expeditionary mind-set Combat support (CS) leaders who
understand expeditionary operations
Expeditionary mind-set instilled in combat
support personnel
Expeditionary scheduling rules

Configure support rapidly Robust combat support execution planning

and control (CSC2) capabilities

e Estimate resource needs quickly

e Tailor ACS network to scenario rapidly

e Establish ACS control parameters for
feasible plans

¢ Track performance against control
parameters

* Modify processes as necessary

Robust end-to-end distribution capabilities

Deploy/employ quickly Rapid forward operating location (FOL)

site-survey techniques

Robust FOL development

Attention on engagement policies and pre-
surveys

Leaned deployment packages and reduced
deployed footprint

Rapid deployment of non-unit resources
(war reserve materiel [WRM])

Shift to sustainment smoothly Enhanced forward support
locations/CONUS support locations
(FSLs/CSLs) linkages to resupply FOLs

Maintain readiness for operations in Resource planning factors that are aligned
Defense Planning Scenarios to reflect current rotational and
contingency employment practices

Reduce combat support footprint Exploit technology—communications,
munitions, etc.

SOURCES: Tripp et al. (2000); Galway (2000); and Tripp et al. (1999).

* Civil engineering deployment and sustainment capabilities

* CONUS Centralized Intermediate Repair Facilities (CIRFs)
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* The Force Structure and Cost Estimating Tool—A Planning
Extension to GUARDIAN? capabilities
* Air and Space Operations Center (AOC) reachback missions.

Organization of This Monograph

Chapter Two examines new deployment concepts using modified
UTGCs in civil engineers (CE). By modifying some CE UTCs in the
Establish the Base Force Module, short but intense CE tasks are
completed in one UTC, then personnel are withdrawn. A second
UTC, composed of fewer personnel, would be created to provide
continued CE sustainment support. These concepts would reduce
active component requirements while opening more opportunities for
the ANG to accept CE tasks on a volunteer basis.

Chapter Three examines the efficiency and effectiveness of con-
tinental United States (CONUS) Centralized Intermediate Repair
Facilities with ranges of ANG participation in operating and manag-
ing these facilities. By expanding CIRF capabilities, home-station and
deployment requirements could be reduced.

Chapter Four involves adding a new capability to GUARDIAN,
the Force Structure and Cost Estimating Tool (FSCET), to develop
enhanced Program Objective Memorandum submissions based on
the actual usage factors or condition, including age and location his-
tory, for a particular weapon system.

Chapter Five examines the cost and effectiveness of using reach-
back, in CONUS, to complete AOC tasks. Modified reachback ca-
pabilities for operational and combat support execution planning
could reduce deployment requirements and forward footprint.
Reachback could also tap endemic ANG force model strengths of
mission knowledge, experience, civilian skills and experience, and
continuity.

3 GUARDIAN is an Air National Guard information system used to track and control the
execution of plans and operations, such as funding and performance data.
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These four mission areas were chosen to leverage ANG strengths
and mitigate ANG limitations. The analysis of each opportunity fol-
lows a similar process: We first discuss the current Air Force practice,
then the transformational concept. We then describe the specific
analysis method used to evaluate alternative concepts and options in
each area, then we compare the capabilities and costs of each alterna-
tive. Finally, we present ANG options for participation in each trans-
formational area. We want to stress that each option will have a range
of possible opportunities for the ANG to pursue in negotiations with
the active Air Force.

Following the Conclusions, Chapter Six, we provide one appen-
dix with information about the decision tree applied in Chapter Five.






CHAPTER TWO
Civil Engineering Deployment and Sustainment
Capabilities

Two AEF operational effects—deploy or employ quickly and
smoothly shift to sustainment—are greatly influenced by civil engi-
neering processes. This chapter examines transformational deploy-
ment concepts associated with civil engineering and develops con-
cepts for new sustainment capabilities. The examples will illustrate a
range of options the Air Force and Air National Guard could choose
to implement.

Current Expeditionary Combat Support Practice

First, we quantify the Air Force civil engineering deployment capa-
bility, subject to current and alternative policies. To quantify these
capabilities, we use the current planning and deployment concept of
Force Modules. Force Modules are sets of UTCs that define capabili-
ties for creating and operating out of a deployed location. Five Force
Modules have been developed: Open the Base, Establish the Base,
Operate the Base, Provide Command and Control, and Generate the
Mission. The timing of the arrival of one Force Module may overlap
with that of another, but, in general, the first to deploy is the Open
the Base module. This module is a lean set of UTCs largely consisting
of air traffic control, security forces, and some materiel-handling
equipment. Its purpose is to prepare the base to receive the other
Force Modules. Our focus here will be on the Establish the Base
Force Module, the one that contains most of the capability to set up
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the base infrastructure of housing (tents), medical facilities, food
services, power generation, and so forth.

Although most Force Modules contain some civil engineering
UTGCs, the preponderance of civil engineering resources reside in the
Establish the Base Force Module. In terms of manpower, the 213
UTCs that make up the Establish the Base function call for 565 per-
sons, 178 of whom fall in civil engineering UTCs. Hence, civil engi-
neering constitutes nearly a third of the manpower positions of this
Force Module.

All of the following illustrative calculations will be in terms of
how many bases can be established according to the prescription of
this Force Module. We recognize that not all bases are alike.
Depending on base population and infrastructure, the civil engineer-
ing UTCs that are required to “establish” a base may differ in type
and number. The analytic methodology used in succeeding calcula-
tions can incorporate more-flexible, parameterized lists of UTCs re-
quired to set up and sustain a base. We will use the Establish the Base
list of UTC:s for simplicity, and because this list has been accepted by
the Air Force for planning purposes.!

Each Establish the Base Force Module contains 26 civil engi-
neering UTCs, of 15 different types (each type representing a differ-
ent capability). These provide support in four areas: engineering
craftsman, readiness, explosive ordnance disposal (EOD), and fire
protection (see Figure 2.1). Engineering craftsman UTCs provide ex-
pertise in base erection, power distribution, water purification and
distribution, excavation, and related areas. Readiness UTCs provide
detection and decontamination for nonconventional weapons
(nuclear, biological, and chemical). EOD UTCs provide base-
clearance operations and the securing and disposal of unexploded
ordnance. Fire protection UTCs provide protection against fire for
both aircraft and structures throughout the base.

! For a methodology that captures the variations in deployment capabilities, see Snyder and

Mills (2004).
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Figure 2.1
Civil Engineering UTCs to Establish a Base

UTCs to
establish | Persons
uTC Description abase | inUTC
4F9AP | Prime BEEF Power Pro Team 2 2
4F9EA | Prime BEEF Team A 1 55
Engineering .
craftsman AF9EP | Prime BEEF Team C 2 25
XFBJ1 | BBS Technical Supv. Team 1 13
XFBJ3 | BBS Erection Supv. Team 1 30
4F9DA | NBC Team—Heavy 1 2
Readiness | 4F9DB | NBC Team—Light 1 2
4F9DC | NBC Team—Augmentation 3 2
4F9XA | EOD Management Team 1 2
EOD | 4F9X1 | EOD Lead Team 1 6
4F9X3 | EOD Base Support Team 1 2

4F9FA | Fire Protection—Manager

Fire | 4F9FJ) | Fire Protection—Incident Command Team
protection | 4F9FN | Fire Protection—Mgmt. Augmentation
4F9FP | Fire Protection Operations Team

A = W =
o = N =

SOURCES: U.S. Air Force, XOXW, Manpower and Equipment Force Packaging, February
2004; U.S. Air Force, XOA, Force Modules, February 2004.

NOTES: BBS = Bare Base Set; NBC = nuclear, biological, chemical; Prime BEEF = Priority
Improved Management Effort Base Engineer Emergency Force.
RAND MG375-2.1

The fundamental engineering craftsmen units are called Priority
Improved Management Effort Base Engineer Emergency Force
(Prime BEEF) teams. The three principal teams are denoted by the
letters A, B, and C. The three teams form modular deployment
groups for initial beddown support and subsequent augmentation
and follow-on support. Note that, as of May 2004, the frequently
deployed Prime BEEF Team B (UTC 4F9EB) does not appear in the
Establish the Base Force Module. Further, note that the Air Force
Reserves (AFRES) posture their Prime BEEF A Team as a distinct
UTC (4F9EW, in lieu of 4F9EA). The Reserves have created a
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distinct UTC because they prefer a 58-person team over the 55-
person team used by the Guard and active duty personnel. UTC
4F9EW is not explicitly listed in the Force Modules, so counting the
number of Prime BEEF A teams in the Force Modules excludes the
12 Air Force Reserve Prime BEEF A teams.

For simplicity, much of the following analyses will focus on a
subset of the civil engineering UTCs in the Establish the Base Force
Module, the engineering craftsman UTCs. These skills fall into the
five UTC types listed in Figures 2.1 and 2.2. We are interested first
in how many of each of these UTC types the Air Force has by com-
ponent.

The Air Force postures individual UTCs against AEF require-
ments. Once postured, the database that so lists UTCs is the AEF
Library. This library specifies how many of each UTC type exist, and,
for each entry, considerable other data. Of those data, three are im-
portant for this analysis: the component responsible for that UTC,
the priority for deployment (via a code), and in which AEF that UTC
is assigned, or if the UTC is considered an enabler? (and thus not as-
signed to an AEF rotation). For example, of the UTCs of type
4F9EP, there are 89. Each of these 89 has a separate entry specifying
the unit, a deployability code, and the AEF information. The deploy-
ability code is called the nonstandard UTC (NSUTC) and indicates
whether that UTC is expected to deploy for normal rotations, for
major-theater wars only, or is reserved for home-station requirements.
The details of these codes are complex, and understanding these de-
tails is not necessary for this study. We will be considering only those
UTCs coded DWS (deployable MRC/steady state) and DWX
(deployable MRC), which are the sum of all those coded for full
major-theater war deployments. The overwhelming majority of all
civil engineering UTCs are included in these two codes.

Figure 2.2 summarizes these data from the AEF Library. It
shows how many UTCs are needed for the Establish the Base func-

tion, how many persons are in each UTC, and how many of the

2 An enabler is a high-demand/low-density capability that is not assigned to an individual
AEF but can be shared across all AEFs, such as unmanned aerial vehicles.
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UTCs are in each of the components. For example, looking at the
4F9AP UTC, we see two of these UTCs indicated in the Establish
the Base Force Module, and each UTC requires 2 persons. The ANG
has 175 of these UTCs, and hence 350 authorized manpower posi-
tions for this UTC type. All together, these civil engineering UTCs
represent 10,667 authorized manpower positions, distributed among
the components as follows:

* 4,821 active duty
* 5,130 ANG
* 716 AFRES (including the 4F9EW UTCs).

Figure 2.2
Current Posturing of Engineering Craftsman UTCs in Establish the Base
Force Module

e 2 4F9AP = 2 persons each
— 73 in active duty
- 175 in ANG All in AEFs
- 10 in AFRES

e 14F9EA =55 persons each
— 42 in active duty
- 86 in ANG

e 2 AF9EP = 25 persons each
— 87 in active duty
- 2in ANG

} All in AEFs

43 unique AFSCs
All in AEFs

e 1 XFBJ1 = 13 persons each

- 10, in active duty All as enablers
- 0in ANG

1 XFBJ3 = 30 persons each
— 2 in active duty
- 0in ANG

All as enablers

SOURCES: U.S. Air Force, XOXW and XOA, deployable MRC/steady state (DWS) and
deployable MRC (DWX) nonstandard unit type codes (NSUTCs) in Cycle 4 AEF
Libraries and Force Modules as of February 2004.

RAND MG375-2.2
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Each of these UTC types specifies a specific skill level, called an
Air Force specialty code (AFSC). Some of these AFSCs are common
to more than one of the UTCs. When we explore alternative UTCs
to perform this same mission, the number of unique AFSCs in these
UTCs will become important. These five engineering craftsman
UTGC:s specify 43 unique Air Force specialty codes.

Transformational Concept

In the current concept of opening and establishing a base, the forces
deployed for the Open the Base role, called the contingency response
group, deploy and set up their associated equipment, a minimal set of
materiel that prepares the site to receive the other Force Modules. A
contingency response group generally numbers around 100 persons.
When the site is prepared, the substantially larger Establish the Base
team arrives. When the Establish the Base team can take over the
services of the smaller contingency response group, the latter group
redeploys and is available to open another base. At this point, the
Establish the Base team begins constructing the base infrastructure in
preparation for the combat aircraft and all other personnel. However,
when the teams to establish a base have built the base infrastructure
and the site is ready to receive its combat forces, the Establish the
Base teams remain in the same numbers to sustain the base. Hence,
the same engineering craftsmen who initiate the beddown also do the
day-to-day maintenance on the facility during its operation.

To examine possible ways in which civil engineering capabilities
might be increased without changing the end strength or the ratio of
ANG to active duty, we explore an alternative base-setup concept
(Figure 2.3). In this transformational concept, a set of UTCs is de-
ployed to perform the Establish the Base function, then is withdrawn,
much like the contingency response group. The Establish the Base
team is followed by a Sustainment UTC that is leaner than the sum
of the Establish UTCs; nevertheless, it provides for adequate civil en-
gineering sustainment capabilities. This concept would reduce the
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Figure 2.3
lllustrative Reposturing of Engineering Craftsman UTCs

e Legacy UTCs to establish base
— 2 4F9AP = 2 persons each
— 1 4F9EA = 55 persons each
2 4F9EP = 25 persons each
1 XFBJ1 = 13 persons each
1 XFBJ3 = 30 persons each

In AD and ANG as AEFs and enablers

e New UTC to sustain base
— 1 4F9EX = 43 persons

— Contains one of each unique
AFSC in above five UTCs

All in AD as AEFs

Retain current force mix between AD and ANG and current total end strength ‘

NOTE: AD = active duty Air Force.

RAND MG375-2.3

long-term commitment of civil engineering personnel at deployed
locations and would provide a rotational role for establishing a base
that could be filled in part by ANG personnel.

The exact constitution of these UTCs under the proposed trans-
formation concept could be adjusted. Our purpose is to explore ini-
tially what benefits might accrue if Establish the Base UTCs could
rotate to establish multiple bases, and if a leaner Sustainment UTC
could relieve some airmen to establish additional bases. For illustra-
tive purposes, we examine a hypothetical Sustainment UTC that con-
tains one each of every unique AFSC in all of the engineering crafts-
man UTCs in the Establish the Base Force Module. We call this new
Sustainment UTC 4F9EX. The Establish the Base function is as-
sumed to require precisely the UTCs specified in the Establish the
Base Force Module. The new Sustainment UTC is created by shifting
manpower positions from the existing UTCs.
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Analytic Approach

For each expeditionary combat support (ECS) UTC concept, we
evaluate several cases. We analyze how many bare bases can be estab-
lished within an AEF pair without an ARC call-up. We also evaluate
how many bare bases can be established with an AEF pair with differ-
ent Air Force Reserve Component call-ups. In each case, we evaluate
how much capability an ARC call-up provides within an AEF pair, in
contrast to calling forward capabilities in another AEF pair. We also
investigate what a rational split of the new UTCs would be between
ANG and active duty personnel. Through the analysis, we found
that, in each case, several factors drive the results:

* Deployment duration rules for ANG/active duty

* Time to establish a bare base

* Total end strength in engineering craftsman UTCs
* Mobilization status.

To quantify deployment capabilities, requirements for the de-
ployment capability must be compared to available or authorized re-
sources in light of deployment policies. For the following illustrative
calculations, we use the Establish the Base Force Module to define
the requirements, and compare these requirements to the resources
listed in the Cycle 43 AEF Libraries.

The approach can be altered to accept alternative requirements
and resources. For example, the more-parameterized requirement
model Strategic Tool for the Analysis of Required Tr