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Highlights of GAO-05-275, a report to
congressional committees

Why GAO Did This Study

GAO has identified spare parts
supply as a long-standing
Department of Defense (DOD)
management problem. In
December 2003, GAO reported on
problems with Operation Iraqi
Freedom (OIF) logistics support
including shortages of spare parts
and supplies in Iraq. This report
expands on that effort by assessing
(1) what supply shortages were
experienced by U.S. forces in Iraq
between October 2002 and
September 2004 and what impact
the shortages had on their
operations, (2) what primary
deficiencies in the supply system
contributed to any identified supply
shortages, and (3) what actions
DOD has taken to improve the
timely availability of supplies for
current and future operations.

To address these objectives, GAO
judgmentally selected nine items
based on lessons learned and
after-action reports that
represented possible shortages
with operational impacts.

What GAO Recommends

This report contains several
recommendations to the Secretary
of Defense directing that actions,
such as ensuring the accuracy of
Army war reserve requirements
and developing and exercising
deployable distribution
capabilities, be taken to improve
DOD’s system for supplying items
to U.S. forces. DOD concurred with
the intent of the recommendations
and cited actions it has taken or
will be taking.

www.gao.gov/cgi-bin/getrpt?GAO-05-275.

To view the full product, including the scope
and methodology, click on the link above.

For more information, contact William Solis at
(202) 512-8365 or solisw@gao.gov.

DEFENSE LOGISTICS

Actions Needed to Improve the
Availability of Critical Iltems during
Current and Future Operations

What GAO Found

U.S. troops experienced shortages of seven of the nine items GAO reviewed.
According to the 2004 National Military Strategy, U.S. forces expect to have
sufficient quantities of the right items at the right time. However, demand for
the seven items exceeded availability sometime between October 2002 and
September 2004. The documented impact of these shortages varied between
combat units. For example, while units in the 3rd Infantry Division reported
that tire shortages reduced their operational capability, forcing them to
abandon equipment, the 4th Infantry Division reported no similar effect.

GAO identified five systemic deficiencies that contributed to shortages of
the reviewed items, including inaccurate Army war reserve spare parts
requirements and ineffective distribution. Annual updates of Army war
reserve parts requirements have not been conducted since 1999. As a result,
the war reserves did not contain enough track shoes, batteries, and tires to
support U.S. forces during initial operations. Effective distribution relies on
a seamless process to promptly move supplies from the United States to a
customer. GAO found that conflicting doctrinal responsibilities for
distribution management, improperly packed shipments, insufficient
transportation personnel and equipment, and inadequate information
systems prevented the timely availability of four of the items.

Systemic Deficiencies Contributing to Shortages of Seven GAO-Selected Items

Inaccurate Army Inaccurate Insufficient

war reserve supply and delayed Delayed Ineffective
Item requirements forecasts  funding acquisition distribution
Batteries X X X X
Tires X X X X
Vehicle track shoes X X X
Body armor X X
Meals Ready-to-
Eat X X
Up-armored
HMMWVs and kits X
Vehicle generators® X

Chem-bio suits No shortage identified

Rotor blades® No shortage identified

Source: GAO analysis.

“These are Marine-Corps-only items.

While U.S. troops developed short-term solutions to manage item
shortages during OIF, DOD and the services have begun to undertake
systemic, long-term changes to fix some supply problems identified. While
GAO did not evaluate their potential for success, the majority of the
changes are focused on distribution, and not on the full gamut of systemic
deficiencies GAO identified.
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To support Operation Iraqi Freedom (OIF), the largest deployment of U.S.
troops since Operation Desert Shield/Desert Storm in 1990, the Department
of Defense (DOD) has undertaken a massive logistics effort,' moving more
than 2 million short tons of cargo including equipment, spare parts,
supplies, and other items several thousand miles to the Persian Gulf. This
effort started in late 2001 as U.S. Central Command (CENTCOM)? began
planning for OIF, accelerated as troops deployed in the fall of 2002 and
major combat operations were launched on March 19, 2003, and continues
today while U.S. and coalition forces undertake stabilization efforts in Iraq.
From October 2002 through September 2004, DOD reported spending
$51.7 billion for operating support, including fuel, spare parts, and facilities
management, and $10.7 billion for transportation of personnel and supplies
to sustain® U.S. forces before, during, and after major combat operations in

1 DOD defines “logistics” as the science of planning and carrying out the movement and
maintenance of forces. Logistics has six functional areas: supply, maintenance,
transportation, civil engineering, health services, and other services. This report will focus
on supply and transportation.

2 CENTCOM is one of DOD’s five geographic combatant commands whose area of
responsibility encompasses 27 countries in Southwest Asia, South and Central Asia, and the
Horn of Africa.

3 DOD defines sustainment as the provision of personnel, logistic, and other support

required to maintain and prolong operations or combat until successful accomplishment or
revision of the mission or of the national objective.
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Iraq. Despite these expenditures, there have been widespread reports of
serious shortages of some critical items needed by U.S. troops.

DOD relies on a number of individual processes and activities, known
collectively as supply chain management, to purchase, produce, and deliver
products and services to the warfighter during contingency operations
consistent with the National Military Strategy. The goal of supply chain
management is to deliver the “right items to the right place at the right
time” for the warfighter. To meet the initial increase in demand during a
contingency, DOD depends on its war reserves—stocks of specifically
designated weapon systems, equipment, spare parts,* and other items that
are amassed during peacetime. The war reserves are intended to fill the gap
until the national supply system can increase production.” DOD relies on
defense working capital funds to finance the flow of supplies to the
services. These revolving funds are financed by sales revenue rather than
direct appropriations. Working capital funds allow the Defense Logistics
Agency (DLA) and the services’ logistics agencies to purchase needed
items from suppliers. Military units then order items from the logistics
agencies and pay for them with appropriated funds when the requested
items—either from inventory or manufacturers—are delivered to the units.
Supplies are shipped from the United States by air and sea through DOD’s
joint distribution system and delivered to deployed units.

Since the 1990s, we have identified DOD’s supply chain management as a
high-risk area because of high inventory levels and a supply system that
was not responsive to the needs of the warfighter. In a substantial body of
work, we have examined a range of problems, including inventory
management and shortages of critical spare parts.® DOD also recognizes

* Spare parts are defined as repair parts and components, including kits, assemblies, and
subassemblies (both reparable and non-reparable) required for equipment maintenance.

® See Centralized Inventory Management of the Army Supply System, Chapter 6,
Section I, Paragraph 6-1, c. (3), Army Regulation 710-1 (Apr. 15, 2003) and GAO,
Defense Inventory: Army War Reserve Spare Parts Requirements Are Uncertain,
GAO-01-425 (Washington, D.C.: May 10, 2001).

% See GAO, Defense Inventory: The Department Needs a Focused Effort to Overcome
Critical Spare Parts Shortages, GAO-03-707 (Washington, D.C.: June 27, 2003) and Defense
Inventory: Analysis of Consumption of Inventory Exceeding Current Operating
Requirements Since September 30, 2001, GAO-04-689 (Washington, D.C.: Aug. 2, 2004).
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supply chain management as a serious issue. In the Quadrennial Defense
Review for 2001, DOD stated its intention to transform its logistics
capabilities to improve the deployment process and implement new
logistics support tools that accelerate logistics integration between the
services and reduce logistics demand and cost. OIF is one of the first major
tests of these new capabilities, and we have reported on the supply chain
issues that have impeded support to the warfighter. For example, after
visiting the theater in 2003, we provided our preliminary observations on
the effectiveness of logistics support during OIF.” Among the problems we
observed were the unavailability of spare parts, hundreds of backlogged
shipments, and an inability to track shipments at the distribution centers.

Supplying spare parts has been a long-standing DOD management problem.
Under the Comptroller General’s authority, we evaluated the effectiveness
of spare parts and related logistics support being provided to deployed
forces for OIF. Our objectives were to assess (1) what supply shortages
were experienced by U.S. forces in Iraq and what impact the shortages had
on operations, (2) what primary deficiencies in the supply system
contributed to any identified supply shortages, and (3) what actions DOD
has taken to improve the timely availability of supplies for current and
future operations.

We developed detailed case studies of nine supply items that were reported
to be in short supply during OIF. (These items, identified in the Results in
Brief section, were managed by various organizations within DOD
including the Army, the Marine Corps, and DLA.) We chose the items that
we believed presented possible shortages with operational impacts based
on information available in GAO and military reports, military and
contractor lessons-learned studies, and other accounts covering the time
period between October 2002 and September 2004. To identify the extent
and impact of supply shortages, we visited numerous DOD logistics
organizations to obtain data on the production, availability, and distribution
of supply items at the national level. When supply data specifically for OIF
were not available, we used worldwide data since OIF received supply
priority. We also interviewed members of units that had returned from the
theater to determine the extent and impacts of item shortages on their
operations. We identified deficiencies that affected the availability of

" GAO, Defense Logistics: Preliminary Observations on the Effectiveness of Logistics
Activities During Operation Iraqi Freedom, GAO-04-305R (Washington, D.C.:
Dec. 18, 2003).
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two or more of the case study items. We worked with DOD logistics
agencies, operational units, and service and geographic commands to
evaluate the significance of these deficiencies to DOD’s overall logistics
system. We also identified DOD’s and the services’ short-term and long-
term efforts to address these shortages. We assessed the reliability of the
data we obtained for individual items and determined they were
sufficiently reliable for our purposes. We performed our review from
March 2004 through February 2005 in accordance with generally accepted
government auditing standards. A detailed discussion of our scope and
methodology is located in appendix L.

Results in Brief

U.S. troops experienced shortages of seven of the nine items we reviewed.
According to the 2004 National Military Strategy, U.S. forces expect to have
sufficient quantities of the right items at the right time. During OIF, DOD
was responsible for moving millions of tons of supplies and spare parts to
theater. However, demand for seven items we reviewed exceeded
availability sometime between October 2002 and September 2004. These
shortages led, in some cases, to a decline in the operational capability of
equipment and increased risk to troops. These items included generators
for assault amphibian vehicles, armored vehicle track shoes, Interceptor
body armor, lithium batteries, Meals Ready-to-Eat, tires for 5-ton trucks
and High-Mobility Multi-Purpose Wheeled Vehicles, and up-armored
High-Mobility Multi-Purpose Wheeled Vehicles and add-on armor kits. For
example, in August 2003 the Army’s inventory contained only 505 tires for
5-ton trucks which fell far below the worldwide monthly demand of

4,828 tires, most of which were needed by troops in Iraq. The remaining
two items that we examined—chemical-biological suits and Marine Corps
helicopter rotor blades—did not experience shortages in theater. The
impact of supply shortages on military operations is difficult to quantify
because it varies from one combat unit to another and is not always
apparent in DOD'’s readiness systems. For example, while units in the 3rd
Infantry Division reported that tire shortages reduced their operational
capability by forcing them to abandon equipment, the 4th Infantry Division
reported that its tire shortages had no such effect. Detailed case studies,
including the extent of shortages and their impacts, contributing factors,
and short- and long-term solutions, for each of the nine items we studied
are in appendixes II through X.

Five systemic supply system deficiencies primarily contributed to the

shortages for the seven items. As discussed in the body of this report,
studies conducted by DOD and defense contractors indicate that
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these deficiencies also affected other items in the supply system.
The five deficiencies are identified in table 1.

|
Table 1: Systemic Deficiencies Contributing to Shortages of Seven GAO-Selected ltems

Inaccurate and inadequately

funded Army war reserve Inaccurate supply Insufficientand Delayed Ineffective
Iltem requirements forecasts delayed funding acquisition distribution
Vehicle generators X
Track shoes X X X
Body armor X X
Batteries X X X X
Meals Ready-to-Eat X X
Tires X X X X
Up-armored High-Mobility
Multi-Purpose Wheeled X

Vehicles and kits

Source: GAO analysis.

Inaccurate and inadequately funded Army war reserve
requirements. Annual updates of the Army’s war reserve requirements
have not been conducted since 1999. According to officials from the
Army Materiel Command, they had not updated the war reserve
requirements because they had not received the latest operational
guidance from Army headquarters. However, an Army official provided
us with copies of the guidance sent to the Army Materiel Command and
attributed the failure to run the model to a variety of reasons, including
problems with new databases. This guidance, based on the annually
updated defense planning guidance, details the force structure and
operations that the Army’s war reserve must support. Also, Army data
showed that war reserve requirements had not been not fully funded for
many years. This indicates that the Army has made a risk management
decision to not fund war reserves. This decision forced war reserve
managers to prioritize the use of available funding, and left some

items without a war reserve to support initial operations. The Army’s
out-of-date and inadequately funded war reserve requirements for spare
parts negatively affected the availability of three items we reviewed
(armored vehicle track shoes, lithium batteries, and tires). The
underfunding problem continues as only $561.7 million, or 24 percent, of
the Army’s $2,327.4 million war reserve requirements were funded as of
October 2004. While this funding information has been reported to
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Congress, the likely risk to operations of not fully funding the war
reserve has not. To improve the accuracy and adequacy of Army war
reserve requirements we recommend the Army update the data for its
war reserve model based on the latest defense planning guidance,
annually update war reserve requirements, and disclose to Congress the
impact of risk management decisions to not fully fund the war reserve.

¢ Inaccurate supply forecasts. As indicated by regulation, the Army
uses computer models to forecast item demand. The regulation also
indicates that the Army’s model be able to switch to a wartime
forecasting method; however, the model available during pre-OIF
planning had no such capability. While DLA had a model to
forecast contingencies, it was not effective for all items, such as
Meals Ready-to-Eat. Therefore, Army item managers had to manually
develop forecasts for OIF, but they did not always have sufficient or
timely information on estimated deployment sizes or the duration of
operations which are needed to forecasted accurate supply
requirements. As a result, they underestimated the demand for some
items. By contrast, Marine Corps item managers forecasted
requirements from operational plans and equipment changes. However,
the accuracy of these requirements has not yet been completely
reconciled with actual usage during OIF. This is particularly important
because, while the Marine Corps may have accurately forecasted
requirements and predicted the types of items needed, the Marine Corps
has not confirmed the proper quantities. DOD’s requirements processes
were not able to accurately forecast supply requirements for four items
we reviewed (armored vehicle track shoes, lithium batteries, Meals
Ready-to-Eat, and tires). To improve the accuracy of the Army’s prewar
planning for supplies, we recommend the Army develop models that
have the capability to accurately forecast operational requirements and
ensure that item managers receive timely data from operational plans.
To improve the accuracy of the Marine Corps’ wartime forecasts, we
recommend the service complete its reconciliation of forecasted
requirements with actual OIF consumption data and make needed
adjustments to its requirements.

¢ Insufficient and delayed funding. By regulation, DOD components
are supposed to structure their supply chain processes to provide
flexible and prompt support during crises. During OIF, the Army
Materiel Command asked for additional funding (known as obligation
authority) in order to support the forecasted OIF requirements, but did
not receive these funds in a timely manner. While data are not available
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to conclusively determine why the process could not provide more
timely and adequate funding, the Army’s multi-stage requirements
validation process may have contributed to the delays. This lack of
obligation authority and delays in its release impeded the availability of
three items we reviewed (armored vehicle track shoes, lithium batteries,
and tires). By contrast, DLA was able to move obligation authority
among accounts to support projected demands and did not require
numerous validations to justify its forecasted requirements. To improve
the sufficiency and timeliness of funding to the Army Materiel
Command, we recommend the Army establish an expeditious supply
requirements validation process that provides accurate information to
support timely and sufficient funding.

¢ Delayed acquisition. Despite requirements that the supply system
provide timely support during crises, specific problems delayed DOD’s
acquisition of three important items we reviewed (Interceptor body
armor, lithium batteries, and up-armored High-Mobility Multi-Purpose
Wheeled Vehicles). The lack of key materials and long production
lead-time continue to affect the production of body armor, and DOD has
reported the limitation to Congress. The initial reliance on a single
source manufacturer and long production lead-time initially delayed
maximum production of lithium batteries. DOD’s acquisition decision
did not maximize available capacity to produce up-armored
High-Mobility Multi-Purpose Wheeled Vehicles and add-on armor kits
nor did it give Congress visibility over the basis for its acquisition
solution. These acquisition challenges impeded DOD’s ability to respond
to rapidly increasing demands. To minimize acquisition delays in the
future, we recommend the Army and Defense Logistics Agency assess
the industrial-base’s capacity to meet updated requirements for critical
items within the time frames required by operational plans and provide
visibility to Congress over acquisition of critical items that emerge
during contingencies.

e Ineffective distribution. According to DOD guidance, distribution is
the operational process of synchronizing all elements of the logistics
system to deliver the “right things” to the “right place” at the “right time”
to support the combatant commander. We identified several times
where the joint distribution system was not synchronized to support the
combatant commander during OIF. Among the problems causing this
lack of synchronization were (1) conflicting doctrine, or military
principles, defining the authority of the geographic combatant
commander to synchronize the distribution of supplies from the U.S. to
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the theater; (2) improper packaging of air shipments from the U.S.,
which forced personnel in theater to spend extra time opening and
sorting shipments; (3) insufficient transportation equipment and supply
personnel in theater; and (4) the inability of logistics information
systems to support the requisition and shipment of supplies into and
through Iraq. As a result, DOD was not able to distribute sufficient
quantities of four items we reviewed (assault amphibian vehicle
generators, Interceptor body armor, Meals Ready-to-Eat, and tires). To
improve the effectiveness of distribution we recommend that DOD
revise current joint distribution doctrine to clarify responsibilities and
authorities; develop and exercise, possibly through a mix of simulation
and field training, a deployable supply receiving and theater distribution
capability that includes trained personnel and necessary equipment; and
establish common logistics information systems that support the timely
requisition of and visibility over supplies.

Two of the items we reviewed did not have shortages (chemical-biological
suits and Marine Corps helicopter rotor blades). While acquisition

delays and ineffective distribution resulted in a perceived shortage of
chemical-biological suits among personnel deployed to OIF, we could not
identify situations where suits were unavailable. Similarly, while rotor
blades were identified as a possible shortage, Marine Corps officials and
our analysis of supply data indicated there was no actual shortage.

DOD, the services, and the defense agencies have acted to improve supply
availability. Many short-term solutions to lessen the impact of supply
shortages were instituted during combat operations. For example, as a
result of the lithium battery shortage, the Joint Staff developed the “critical
few list” to improve the availability of specific items that the services and
geographic combatant commands report as critical to their worldwide
operations. DOD is also beginning to make systemic, long-term changes to
correct some of its supply problems. One of the more notable is the
Secretary of Defense’s designation of the U.S. Transportation Command as
being responsible for improving distribution. In addition, the Army has
identified four areas of logistics focus for the next 2 years: connecting the
logistician, modernizing theater distribution, improving force reception,
and integrating the supply chain. While we did not evaluate these efforts’
potential for success, we observed that the majority of them focus only on
the distribution aspects of logistics problems identified during OIF, not the
full gamut of supply deficiencies we identified.

Page 8 GAO-05-275 Defense Logistics



In commenting on a draft of this report, the Department of Defense
concurred with the intent of the recommendations and cited actions it has
taken or will be taking to eliminate the supply chain deficiencies we noted.
While many of the actions cited, if completed, could clearly resolve some
problems, others actions did not appear to fully address the need to
improve the current practices. In addition, no specific timeline for action
was provided; therefore, we modified our recommendations to require
specific completion dates. Therefore, we have added a matter for
congressional consideration that suggests Congress may wish to require
DOD to disclose the risks associated with not fully funding the Army war
reserve. The Department’s responses are in appendix XI and our evaluation
of them appears on page 128 of this report.

Background

CENTCOM, whose area of responsibility encompasses 27 countries in
South and Central Asia, the Horn of Africa, the Arabian Peninsula, and Iraqg®
began planning for OIF in late 2001 (see fig. 1).

8 CENTCOM is one of DOD’s five geographic combatant commands. The others are:
U.S. European Command, U.S. Pacific Command, U.S. Southern Command, and
U.S. Northern Command.
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Starting in mid-2002, CENTCOM began to improve the U.S. military’s
infrastructure in Kuwait. This included an expansion of fuel and port
facilities to support the arrival of U.S. military units. Beginning in the fall
of 2002, CENTCOM began to deploy troops to the OIF area of operation.
These deployments continued up to, and beyond, the start of major
combat operations in Iraq on March 19, 2003. According to the Defense
Manpower Data Center, the number of military personnel deployed in
CENTCOM'’s area of responsibility in support of OIF and Operation
Enduring Freedom steadily increased from over 113,000 in December 2002
to over 409,000 in May 2003 (see fig. 2). During major combat operations,
over 280,000 U.S. military personnel were deployed in Iraq, Kuwait, and
nearby Persian Gulf nations. All of the services were represented in the
theater, but U.S. Army units formed the bulk of military personnel. After
major combat operations were officially declared over on May 1, 2003, the
total number of personnel in CENTCOM’s area of responsibility began to
gradually decrease. However, U.S. and coalition forces continue to conduct
stabilization operations in Iraq and DOD increased the number of military
personnel in Iraq to support the elections in January 2005.
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Figure 2: Total Military Personnel Deployed in CENTCOM’s Area of Responsibility

in Support of Operation Enduring Freedom and Operation Iraqi Freedom,

December 2002 through September 2004

March 19, May 1, September
2003 2003 2004

I:I Major combat operations

- = = - Stabilization operations (occur after May 1, 2003)

Number deployed
450,000

410,000
370,000
330,000
290,000
250,000
210,000
170,000
130,000

90,000

V4

0
NN .
FIPECIPRESFITITHFTLI ¥4

2002 2003 2004
Year
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Organizations Responsible
for Logistics

CENTCOM'’s command authority over units deployed to its area of
responsibility allows it to direct all necessary military actions to assigned
military forces, including units deployed in both Operation Enduring
Freedom in Afghanistan and OIF. Command authority also provides the
geographic combatant commander with directive authority over logistics.’
The services and other defense components, however, share the
responsibility of supplying U.S. forces.'

The directive authority gives the combatant commander the ability to shift
logistics resources within the theater, but logistics support outside of the
area of responsibility is usually dependent on the services. The combatant
commander relies on the services’ logistics components, such as the

U.S. Army Materiel Command (AMC), the U.S. Marine Corps Logistics
Command, and DLA to purchase supplies and manage inventory. AMC

has major subordinate commands that manage supply inventories,

such as the Communications-Electronics Command (CECOM) and the
Tank-automotive and Armaments Command (TACOM). DLA has a role in
packaging supplies for shipment, while the U.S. Transportation Command
is responsible for delivering them to theater. The combatant commander
assigns one service as the lead for logistics support, including
transportation, in the theater."! During OIF, the Army was the lead service
for logistics support.

War Reserves

The military services rely heavily on their specifically designated war
reserve stock, including weapon systems, equipment, and spare parts, to
equip units when they first arrive in a theater of operation. The Army’s war
reserves consist of major items including trucks and secondary items such
as spare parts, food, clothing, medical supplies, and fuel. Spare parts have
the largest dollar value of the Army’s secondary items.

War reserves are protected go-to-war assets that are not to be used for
purposes such as improving peacetime readiness or filling unit shortages.

% See Doctrine for Logistic Support of Joint Operations, Executive Summary, p. vi,
Joint Publication 4-0 (Apr. 6, 2000).

10 See Joint Publication 4-0, Chapter I, p. I-3-4.

1 See Joint Tactics, Techniques, and Procedures for Joint Theater Distribution,
Chapter II, p. II-7, Joint Publications 4-01.4 (Aug. 22, 2000).
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Some of these assets are located in Southwest Asia, the Pacific, Europe,
and on special war reserve ships. War reserves are funded through direct
congressional appropriations that are requested in the services’ annual
budget submissions.

AMC is responsible for determining the Army’s requirements for war
reserve spare parts.'* To do this, AMC officials use a computer model—the
Army War Reserve Automated Process system. The model uses DOD
planning guidance and Army information on anticipated force structure
including a list of the end items and associated spare parts. For each end
item or part, the model uses data on expected usage and spare parts
consumption rates based on breakage, geography, environment, and rates
of equipment loss due to battle damage.

The Marine Corps Logistics Command and logistics planners from Marine
operational units are responsible for determining annually the adequacy of
war reserve stock based on current operational plans. Once this is
determined, planning officials confirm the availability of the supplies with
DLA and other supporting logistics agencies that manage individual items.

Operational Requirements

DOD forecasts operational requirements for spare and repair parts
differently than it does for items that result from rapidly emerging needs.
DOD forecasting methods for spare and repair parts vary by service. The
Army normally uses a computer model to forecast its spare and repair parts
requirements based on the average monthly demand over the previous

24 months. The Marine Corps also uses models and involves operational
and logistics planners at several levels of command to validate their
forecasted requirements.

Operational requirements to support rapidly emerging needs, such as
Interceptor body armor and up-armored High-Mobility Multi-Purpose
Wheeled Vehicle (HMMWYV), are developed outside of normal supply
forecasting procedures. They are identified through operational needs
statements from the theater that are validated and resourced by the Army.
Units in theater submit operational needs statements for the items, which
are combined by their higher headquarters into theater requirements.

12 See Army Regulation 710-1, Chapter 6, Section IV, Paragraph 6-24.
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The Coalition Forces Land Component Command’® communicates these
requirements to the Department of the Army, where they are validated and
resourced by offices of the Assistant Secretary of the Army (Financial
Management and Comptroller), the Deputy Chief of Staff for Operations,
the Deputy Chief of Staff for Program and Analysis, and the Deputy Chief of
Staff for Logistics and eventually transmitted to the program manager.

Supply Item Funding

Defense Working Capital Funds

Procurement Funds

Generally, supplies and equipment for customers—including military units
and DOD agencies—are purchased using defense working capital funds or
procurement funds.

Of the nine items we examined, seven are purchased using defense
working capital funds (assault amphibian vehicle (AAV) generators,
armored vehicle track shoes, chemical-biological suits, lithium batteries,
Marine Corps helicopter rotor blades, Meals Ready-to-Eat (MRE), and
tires). Working capital fund managers at the logistics agencies obligate and
spend funds to purchase supplies from manufacturers and repair items to
build up inventories in anticipation of sales. Military units then order
supplies from the logistics agencies. When the requisitioned supplies are
delivered, the units pay for them with funds that are appropriated annually
by Congress. The logistics agencies then use this revenue to pay the
manufacturers and to cover their own operating costs.

Several funds make up the defense working capital funds, including the
Army Working Capital Fund, the Navy Working Capital Fund (which
finances Marine Corps managed items), and the Defense-wide Working
Capital Fund (which finances Defense Logistics Agency-managed items).
AMC uses the Army Working Capital Fund to purchase and maintain
supplies.

The remaining two items (Interceptor body armor and up-armored
HMMWYVs) are purchased with procurement funding because they are still
in the process of initial issuance. Procurement funds are used to pay for
such expenses as the purchase of weapons and weapon components,
communication and support equipment, munitions, initial and
replenishment spare parts, and modernization equipment.

13 During OIF, CENTCOM'’s army component, Army Central Command, was placed in overall
command of all ground forces and renamed Coalition Forces Land Component Command.
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Project managers for these items receive congressional appropriations to
fund purchases of additional supplies.

Distribution Doctrine and
Process

DOD guidance defines distribution as the operational process of
synchronizing all elements of the logistics system to deliver the “right
things” to the “right place” at the “right time” to support the combatant
commander.'* These elements include physical, financial, information, and
communication networks, which can be divided into two general
categories—the actual movement of supplies (physical networks) and the
use of information technology (financial, information, and communication
networks) to support distribution system activities.'” Table 2 lists the
primary DOD regulation and joint doctrine'® that guide the distribution
process.

|
Table 2: DOD and Joint Guidance on Distribution

Publication number Title Date of publication
DOD Regulation 4140.1-R DOD Supply Chain Materiel Management Regulations May 23, 2003

Joint Publication 4-0 Doctrine for Logistic Support of Joint Operations April 6, 2000

Joint Publication 4-01 Joint Doctrine for the Defense Transportation System March 19, 2003
Joint Publication 4-01.4 Joint Tactics, Techniques, and Procedures for Joint Theater Distribution August 22, 2000

Source: GAO analysis.

14 See Joint Publication 4-01.4, Chapter I, p. I-1.
15 See Joint Publication 4-01.4, Chapter I, p. I-2-3.
16 DOD defines joint doctrine as the fundamental military principles that guide the

employment of forces of two or more services in coordinated action toward a common
objective.

Page 16 GAO-05-275 Defense Logistics



In its guidance, DOD identifies eight fundamental principles of theater
distribution:

1. Centralized management: Identify one manager who is responsible for
distribution, visibility, and control of items in the theater distribution
system.

2. Optimize the distribution system: Give distribution managers the ability
to maintain visibility in locations under their control and provide them
with resources to meet changing requirements.

3. Velocity over mass: Substitute speed and accuracy for large
investments in inventory.

4. Maximize throughput: Reduce the number of times that supplies must
be opened and sorted.

5. Reduce customer wait time.

6. Maintain minimum essential stocks: Reduce reliance on large, costly
stockpiles.

7. Maintain continuous, seamless, two-way flow of resources: Apply the
distribution principles to maintain an integrated and seamless
distribution system.

8. Achieve time definite delivery: Deliver the right supplies to the
combatant commander at the right place and time."”

Figure 3 illustrates the complexity of DOD’s joint distribution system. The

system moves supply items from inventories, vendors, and repair facilities
in the U.S. to deployed units in the theater. The system also returns items to
the U.S. for repair and maintenance.

17 See Joint Publication 4-01.4, Chapter I, p. I-7 and I-8.
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Figure 3: DOD'’s Joint Distribution System
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Recent Studies of OIF Several DOD components have recently commissioned assessments of

Logistics

logistics operations during OIF with the aim of identifying areas for
improvement. One study, Objective Assessment of Logistics in Iraq,
commissioned by the Deputy Under Secretary of Defense (Logistics and
Materiel Readiness) and the Director for Logistics, Joint Staff, was
published in 2004 by the Science Applications International Corporation
(SAICQ). This study identified problems with DOD’s logistics support and
contained several recommendations that were endorsed by the Under
Secretary of Defense (Acquisition, Technology, and Logistics) such as
synchronizing the distribution chain from the U.S. to CENTCOM'’s area of
responsibility and resolving issues with technology.
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Supply Shortages
Reduced Operational
Capability and
Increased Risk to
Troops in Iraq

Another study, commissioned by the Army Deputy Chief of Staff for
Logistics, is an independent assessment of the Army’s logistics experience
in OIF by the RAND Corporation’s Arroyo Center. This study focuses on
how Army forces were sustained and the performance of the sustainment
system during combat operations and initial stability and support
operations. RAND’s report is currently under review by the Army.

During OIF, DOD was responsible for moving over 2 million tons of
supplies and spare parts to theater. U.S. troops experienced shortages of
seven of the nine items GAO selected for review. According to the 2004
National Military Strategy, U.S. forces expect to have sufficient quantities
of the right items at the right time. However, demand for the seven items
exceeded availability sometime between October 2002 and September
2004. The overall impact of these shortages on military operations is
difficult to quantify because it varied between combat units and is not
always apparent in DOD’s readiness systems. The remaining two items that
we examined did not experience shortages in theater. Detailed case studies
for the nine items are in appendixes I1-X.

Shortages Occurred during
OIF for Seven Critical Items

U.S. troops in the OIF theater did not always have sufficient quantities of
seven items that we reviewed. For some items, the shortages occurred
primarily during initial troop deployments and major combat operations in
early 2003; for other items, shortages emerged during the sustainment
period after major combat operations were declared over in May 2003. The
overall impact is difficult to quantify because it differed between units.
For example, while units in the 3rd Infantry Division reported that tire
shortages affected their mission by forcing them to abandon equipment,
the 4th Infantry Division reported that their tire shortages had no affect on
their mission. The following describes the shortages for each of the

seven items.

¢ Generators for AAVs. Marine Corps units in Iraq experienced
shortages of generators for their AAVs during deployment and combat
operations in early 2003. The AAV is a landing vehicle that the Marine
Corps used as an armored personnel carrier in Iraq. Without the
generator, which provides electric power, the AAV cannot operate.
Although 140 generators were reported shipped from the U.S., Marine
forces in theater reported receiving only 15. Neither we nor the Marine
Corps could find the remaining 125 in the supply system. While the
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service did not document any operational impacts specifically due

to generator shortages, its forces had to strip parts from about

40 nonoperational vehicles to maintain the operational capabilities of
other vehicles.

¢ Track shoes for Abrams Tanks and Bradley Fighting Vehicles. As
the conflict in Iraq continued, track shoes, essential components of
combat vehicles such as Abrams tanks and Bradley Fighting Vehicles,
were not available to meet increasing demands. Although sufficient
quantities of track shoes existed to meet demand at the beginning of
combat, by May 2003 actual demand was 5 times the forecasted
demand primarily because of the heavy wear and tear on track shoes as
a result of high mileage, poor road conditions, and extreme desert heat.
Major combat units reported that significant shortages of track shoes
negatively affected their operational capabilities. For example, the
3rd Infantry Division reported in June 2003 that 111 (60 percent) of
its 185 Abrams tanks were unable to perform their missions because
of supply shortfalls that included track shoes. Furthermore,
159 (67 percent) of the division’s 237 Bradley Fighting Vehicles were not
mission capable for the same reason.

¢ Interceptor Body Armor. Demand for Interceptor body armor'®
exceeded supply during OIF. The Coalition Forces Land Component
commander decided to increase individual protection by issuing the
armor to all troops and civilians. As a result, demand for the body armor
surged, with quarterly demand rising from a pre-war level of about
8,600 vests and 9,600 plates, to about 77,000 vests and 109,000 plates by
the time the war commenced on March 2003. Back orders for plates
peaked at 598,000 in November 2003, while back orders for vests
reached 328,000 in December. Even though the services did not report
that the lack of body armor impacted their missions during OIF, there
were serious concerns. For example, combat support units in the Army
and Marine Corps were among the last to be equipped with the armor,
increasing the risk to personnel given the enemy’s focus on attacking
supply routes.

8 The armor used by U.S. forces during OIF is composed of two primary components: an
Outer Tactical Vest and two Small Arms Protective Insert plates, which, when combined,
provide protection against both shrapnel and rifle rounds.
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¢ Lithium batteries. Army and Marine Corps forces operating in Iraq
experienced severe shortages of lithium batteries, particularly BA-5590s
and BA-5390s, during major combat operations in the spring of 2003.
These nonrechargeable batteries power some 60 critical
communications and electronics systems, such as radios and missile
guidance systems. Worldwide demand for these batteries surged
from a peacetime average of below 20,000 per month prior to
September 11, 2001, to a peak rate of over 330,000 in April 2003. As a
result, the number of back orders rose rapidly to 900,000 by May 2003.
According to Marine Corps officials, if the war had continued at the
same pace into May 2003 or beyond, Marine units would have
experienced degraded communications capability and increased risk as
a result of battery shortages.

e MREs. U.S. forces in Iraq experienced shortages of MREs primarily
during the deployment and major combat phases in February, March,
and April 2003 before normal dining facilities were established. The
peak monthly demand for MRESs rose to more than 1.8 million cases,
while inventories dropped to a level of 500,000 cases. In late April when
other food options became available, demand fell rapidly. While certain
Army units reported running out of MRESs, available data only shows
that they came close. According to a RAND study, some Army units
came within an estimated 2 days or less of exhausting their on hand
quantities.' Similarly, according to a Center for Naval Analysis study, at
times Marine Corps combat support units had less than 1 day of MREs
on hand.? As a result, both Army and Marine Corps units were at risk of
running out of food if supply distribution was hindered.

¢ Tires for 5-ton trucks and HMMWYVs. The rising demand for
truck tires during and after major combat operations in Iraq nearly
exhausted existing inventories. The demand grew as vehicles were
driven long distances and were modified with add-on-armor. For
example, in August 2003, the Army’s inventory contained only 505 tires
for 5-ton trucks, which fell far below the worldwide monthly demand of
more than 4,800 tires. As a result, back orders spiked to over 7,000 for

19 See unpublished research report by RAND Arroyo Center on the sustainment of Army
units in Operation Iraqi Freedom by Eric Peltz and Marc Robbins.

2 See Center for Naval Analysis, Marine Corps Operations in OIF: Volume IV—Ground

Logistics (Sustainment & Distribution Capacity Management, Classes I & V (W)),
CRM D0008872.A2/Final (Alexandria, Va.: January 2004), 56-59.
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5-ton truck tires and to over 13,000 for HMMWYV tires. The shortages
reduced the operational capabilities of these vehicles and negatively
impacted operations in Iraq. For example, 3rd Infantry Division units
reported that tire shortages forced them to abandon equipment, and
Marine Corps units reported stripping and abandoning otherwise good
vehicles because of a lack of tires.

e Up-armored HMMWYVs and add-on-armor Kits. Since the
U.S. military began identifying requirements for these vehicles during
the summer of 2003, there has been a gap between the number of
vehicles required and the number being produced by the industrial base.
This new requirement was based on the need to protect soldiers and
Marines executing distribution and force protection missions. The
up-armored HMMWYV provides enhanced protection against rifle
rounds and explosive blasts while the add-on-armor kits*! provide
some additional protection to previously unarmored vehicles. As of
September 2004, only 5,330 of the 8,105 required vehicles were in
theater. The overall impact of the shortages of up-armored HMMWVs
and add-on-armor Kits is difficult to measure because units do not report
the direct effects of using unarmored HMMWVs. However, according to
a Center for Army Lessons Learned study, the risk of harm to both
personnel and equipment from improvised explosive devices is greatly
reduced when they are transported in an up-armored HMMWYV.

Two Items Were Not in
Short Supply During OIF

Two items we examined—chemical-biological suits and Marine Corps
helicopter parts—did not experience shortages. In these cases, although
demands were high because of wartime operations, the defense supply
system was able to meet the needs of deployed forces. A discussion of the
availability of the two items follows.

¢ Chemical-biological suits. Although there was a perception that
sufficient quantities of the new Joint Service Lightweight Integrated Suit
Technology (JSLIST) chemical-biological suits were not available during
OIF, our work did not identify any actual shortages in the theater of
operations. Concerns about a shortage of chemical-biological suits

2l These kits, first available in November 2003, consist of armored doors, armor plates below
the doors, an armor plate for the protection of the seat backs, and a windshield and
windows made of ballistic glass.
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arose as a result of an October 2002 Congressional request that DOD
provide suits to all military and civilian personnel located in the OIF
theater.”? However, according to DLA, the contracting agent for
chemical-biological suits, and our analysis,” there were sufficient
quantities of the suits in the inventory to meet the suit demand
during OIF.

e Marine Corps helicopter rotor blades. Although concerns were
raised about shortages of helicopter parts for Marine Corps helicopters,
specifically rotor blades, we did not identify any shortages in the theater
of operations. Marine Corps officials reported there were no rotor blade
shortages and our analysis of supply data confirms this. In addition,
the mission capable rates during OIF for the two helicopters we
reviewed—the UH-1N and the CH-53E—were comparable to peacetime
rates.

Impact of Shortages

Was Not Always Apparent
in DOD’s Readiness
Reporting System

We were not always able to identify the impact of specific shortages
because, although DOD’s supply system showed shortages of items in
theater, DOD’s readiness reporting systems did not always show the impact
of these shortages on unit operational capability. Such systems as the
Global Status of Resources and Training System and Unit Status Reports
are intended to identify the ability of units to accomplish their missions and
the problems affecting mission performance each month. In addition, other
reporting mechanisms, such as lessons learned reports or after-action
reports, may also disclose the impact of shortages on operations but do
not tie directly to readiness reporting. As a result, we used a variety of
documents, some obtained directly from the units, to identify the impact
of supply shortages.

For our nine items, the information reported through the various readiness
systems, in some cases, was inconsistent with the impact cited in reports.
For example, in July 2003, unit status reports from the 4th Infantry
Division’s battalions showed that approximately 145 to 150 of their

176 Bradley Fighting Vehicles were mission capable, translating to a

2 Letter from Subcommittee on National Security, Veterans Affairs, and International
Relations to Secretary of Defense Donald Rumsfeld, October 2, 2002.

2 GAO, Chemical and Biological Defense: U.S. Ability to Meet Protective Swit Inventory
Requirements Faces Risk, GAO-04-290 (Washington, D.C.: Apr. 28, 2004).
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Multiple Supply
Chain Deficiencies
Contributed to
Supply Shortages

mission capability rate of around 84 percent. However, a May 2004 lessons
learned report prepared by the division indicated that the overall mission
capability rate for its Bradleys was 32 percent during the July 2003 time
frame and that the degraded status was due to a shortage of armored
vehicle track shoes and other vehicle suspension items. In a June 2003
status report, four of the 3rd Infantry Division’s five infantry battalions
reported that 65 percent of their Bradley vehicles were mission capable.
However a 3rd Infantry Division report for June 2003 showed that

65 percent of the division’s Bradleys were non-mission capable because of
supply-related reasons, which unit officials attributed almost exclusively to
track shoe shortages.

There were also instances of readiness information about unit status in Iraq
not being reported. For example, in August 2003, the 4th Infantry Division’s
five Armor battalions and one Calvary unit did not enter any mission
capability data into the readiness reporting systems about the status of
their 247 Abrams tanks. However, the May 2004 briefing report prepared by
the division indicated that by July 2003, 28 percent of the division’s tanks
were non-mission capable. The primary reason given was lack of tank
shoes and related suspension parts.

Five deficiencies contributed to shortages in the supply of seven of the
nine items that we studied. According to DOD data and contractor studies,
these deficiencies also affected other items in the supply system. The
deficiencies were (1) inaccurate and inadequately funded Army war
reserve requirements, (2) inaccurate supply forecasts, (3) insufficient

and delayed funding, (4) delayed acquisition, and (5) ineffective
distribution. Table 3 identifies the deficiencies that affected each of the
seven supply items.
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Table 3: Systemic Deficiencies Contributing to Shortages of Seven Supply ltems

Inaccurate and inadequately

funded Army war reserve Inaccurate supply Insufficient and Delayed Ineffective
Iltem requirements forecasts delayed funding acquisition distribution
AAV generators X
Armored vehicle track shoes X X X
Interceptor body armor X X
Lithium batteries X X X X
MREs X X
Tires for 5-ton trucks and X
HMMWVs X X X
Up-armored HMMWVs and
add-on-armor Kits X

Source: GAO analysis.

Inaccurate and Inadequately
Funded Army War Reserve
Requirements for Spare
Parts Led to Early Shortages
during OIF

Army War Reserve Spare Parts
Requirements Were Out of Date
and Inventory Was Inadequate

The inaccurate requirements for and poor funding of war reserves affected
the availability of three of the supply items (armored vehicle track shoes,
lithium batteries, and tires). Annual updates of the Army’s war reserve
requirements for supply items have not been conducted and, as a result, the
Army did not have an accurate estimate of the spare parts and other items
needed for a contingency such as OIF. In addition, over the past decade, the
Army underfunded its war reserve spare parts, which has forced managers
to allocate money for certain items and not for others.

Army officials told us that annual updates of its war reserve requirements
for spare parts have not been conducted since 1999. AMC uses a computer
model, called the Army War Reserve Automated Process, to determine its
requirements for spare parts in the war reserve. This model is supposed to
be run on the basis of annually updated defense planning guidance and is
designed to support the latest war plans and Army force structure.
According to AMC officials, the model has not been run since 1999 because
the Department of the Army has not provided the latest guidance, which
details the force structure and operations that the Army’s war reserve must
support. However, an Army official provided us with copies of the Army
guidance from 2001, 2003, and 2005 that AMC could have used to initiate
computation of war reserve requirements. The Army official stated that
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AMC did not run the model for a variety of reasons such as support for
ongoing missions and problems with the implementation of a new database
and modeling system.*!

Because the requirements were out-of-date, the war reserve inventories for
some spare parts were inadequate and could not meet initial wartime
demands. For example, the war reserve requirement for nonrechargeable
lithium batteries (BA-55690s) was not sufficient to support initial operations
in OIF. The requirement for BA-5590s was set at 180,000 to support the first
45 days of operations, but this amount was considerably lower than the
actual demand of nearly 620,000 batteries recorded during the first

2 months of the conflict. CECOM officials attributed this mismatch to
inaccurate battery failure and usage rates in the 1999 model. They also said
the model did not include all the communications systems that used
nonrechargeable lithium batteries.

In another example, the war reserve requirement for track shoes for
armored vehicles was inadequate to keep pace with actual demand during
the early months of combat. As table 4 shows, the pre-OIF war reserve
requirement for track shoes for Abrams tanks and Bradley Fighting
Vehicles was, respectively, 5,230 and 5,626; however, in April 2003 the
actual worldwide demand for these tanks was four times higher.

The situation was even worse for 5-ton truck tires.

|
Table 4: War Reserve Requirements, On-Hand Stock, and ltems Requested Worldwide

War reserve requirement War reserve on hand Items requested worldwide
Supply item (March 2003) (March 2003) (April 2003)
Track shoe (Abrams) 5,230 5,623 23,462
Track shoe (Bradley) 5,626 5,695 20,678
5-ton truck tire 259 16 4,800

Source: TACOM.

% This new database, called the Logistics Modernization Program, has only been
implemented at CECOM.

Page 26 GAO-05-275 Defense Logistics



Risk Management Decisions Led
to Years of Low Army War
Reserve Funding

Since the end of major combat operations, war reserve managers have
made manual adjustments to the requirements to reflect supply
experiences from OIF. For example, officials told us that they have
adjusted the Army and the Marine Corps war reserve requirement for
BA-5590 and BA-5390 lithium batteries upward to more than 1.5 million
batteries based on the average monthly demand of 250,000 batteries
experienced during OIF multiplied by 6 months. Similarly, war reserve
managers at TACOM have increased the requirements for Abrams and
Bradley tank track shoes to 32,686 and 34,864, respectively. While these
actions may correct a particular problem, they do not address the systemic
inaccuracy of the Army’s war reserve requirements.

In prior reports, we have identified problems with the Army’s process for
computing the war reserve spare parts requirements. In a 2001 report,

we recommended that the Secretary of Defense direct the Secretary of the
Army to develop and use the best available consumption factors; improve
the methodology used to determine requirements by considering planned
battlefield maintenance practices; and develop industrial-base capacity on
current, fact-based estimates for the war reserve.” In a 2002 report, we
recommended that the Secretary of Defense direct the Secretary of the
Army to have the Commander of AMC change its process of calculating war
reserve requirements. 2 While the Office of the Secretary of Defense
concurred with these recommendations, the Army has yet to implement
them.

The Army’s war reserve requirements for spare parts have been
significantly underfunded for many years, indicating that the Army

has made a risk management decision to not fully fund them. In
November 1999, Army documents indicated that the Army had only

$1.3 billion in parts prepositioned, or otherwise set aside for war reserves,
to meet its stated requirement of $3.3 billion. AMC data indicate that a lack
of funding for war reserve spare parts continues to be an issue. As table 5
shows, as of October 2004, only about 24 percent ($561.7 million out of
$2,327.4 million) of AMC'’s total spare parts requirement is currently funded

% GAO, Defense Inventory: Army War Reserve Spare Parts Requirements Are Uncertain,
GAO-01-425 (Washington, D.C.: May 10, 2001).

% GAO, Defense Inventory: Improved Industrial Base Assessments for Army War Reserve
Spares Could Save Money, GAO-02-650 (Washington, D.C.: July 12, 2002).
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and on hand. Moreover, AMC data show this pattern of underfunding is

expected to continue through fiscal year 2009.

|
Table 5: Status of On-Hand Army War Reserve Spare Parts Requirements as of October 2004

Dollars in millions

Major subordinate commands Requirement Value on hand Percentage filled
Aviation and Missile Command

Aviation $331.5 $56.1 16.9

Missiles 98.9 26.8 271
Communications-Electronics Command 344.2 81.6 23.7
Secondary ltem Control Division® 197.0 30.2 15.3
Tank-automotive and Armaments Command

Armaments 245.4 70.7 28.8

Biological and chemical equipment 117.8 57.0 48.4

Automotive parts 992.5 239.3 241
Total $2,327.4 $561.7

Source: Army Materiel Command.

Note: Totals do not add due to rounding.

#The Secondary Item Control Division is responsible for items managed by agencies outside of AMC,

such as DLA or the General Services Administration.

As aresult of this low funding, war reserve managers told us that they must
prioritize how the available funding is allocated based on their professional
experience. For example, the war reserve manager for TACOM reported

that he tends to spend his available funds on expensive items with long

production lead-times, such as tank engines, because they are difficult to

acquire on short notice. Conversely, lower cost items with shorter
production lead-times, such as tires, do not receive funding priority.

The Army accepts the risk of unfunded war reserve requirements in order
to fund other priorities, such as operations and the procurement of new

systems. Although, the Army has reported the amount of war reserve

underfunding to Congress, the risk of not funding the war reserve is not

clearly stated.
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Army Supply Forecasts Did
Not Accurately Represent
Troop Needs in OIF

The Army’s requirements process did not accurately forecast the supplies
needed to support U.S. forces during OIF for four of the items we studied
(armored vehicle track shoes, lithium batteries, MREs, and tires). As
indicated by Army regulation,”” AMC normally uses a computer model to
forecast its spare and repair parts requirements. The model uses the
average monthly demand over the previous 24 months to predict future
equipment use and demand. Although the Army regulation® indicates that
the model should be able to switch to a wartime demand forecasting
method, AMC officials stated the system has no wartime forecasting
capability. As a result, the Army’s supply requirements forecasting model
could not forecast the wartime surge in requirements during OIF. In
contrast, DLA's model has the capability to forecast requirements for
contingencies, but it was not completely effective, as in the case of MREs.

Instead of using the model, the Army relied on the expert opinion of item
managers, who manage supply items at AMC’s subordinate commands.
Item managers, however, did not have sufficient information on estimated
deployment sizes or duration and intensity of operations to accurately
forecast supply requirements for OIF. According to TACOM officials, AMC
initially directed item managers to use their expert opinion and knowledge
to develop forecasts, without input from operational planners in
CENTCOM. AMC officials stated that Army headquarters did not provide
them with formal guidance on the duration of the conflict, supply
consumption, or size of the deploying force. AMC documents show and
their contractors confirm that AMC gathered some anecdotal information
on force size and the duration of operations in November 2002. However,
item managers at AMC’s subordinate commands reported they did not
always receive adequate guidance from AMC. For example, officials at
TACOM stated they did not receive planning guidance on operational plans
from AMC to incorporate into their forecasts of track shoe or tire
requirements. The forecasted monthly requirement for Abrams track
shoes was 11,125, which was less than half of the actual requirement of
23,462 shoes in April 2003. Forecasts for 5-ton truck tires were also
inaccurate. Worldwide demand was forecasted at 1,497 tires during

April 2003, less than a third of the actual demand of 4,800.

T See Army Regulation 710-1, Chapter 4, Section I, Paragraph 4-2.

% See Army Regulation 710-1, Chapter 4, Section I, Paragraph 4-2, a. (4) (b).
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In contrast, officials at CECOM reported that in the summer of 2002,
operational planners consulted them about the number of nonrechargeable
lithium batteries needed to support operations. Subsequently, CECOM
officials presented these new requirements to AMC and the Joint Materiel
Priorities and Allocation Board and received $38.2 million in additional
obligation authority for BA-5590 and BA-5390 batteries.” Despite these
efforts, demand for batteries outpaced production during OIF combat
operations.

The Marines forecast supply requirements for their initial operations based
on operational plans® and modeling factors that involve both operational
and logistics planners. Modeling factors include historical supply data,
number of personnel involved in an operation, distance of operation, and
number of days of operation. Normally, the forecasting process includes
many echelons of Marine Corps command. Initially, the 1st Marine
Expeditionary Force headquarters provides operational plans to the
deploying units that determine the supply requirements for an operation.
Once the deploying units forecast a supply requirement, it is returned to
headquarters for review. Deploying units review the supply requirements
again before passing them to the Marine Forces Pacific Command for final
assessment. The Marine Corps Logistics Command, the service’s integrated
logistics manager, sends the requirements to DLA and other supply
providers. Supply providers then inform the Logistics Command and the
deploying units about their ability to fill the forecasted requirements.
According to the Marines, they used this process to forecast supply
requirements before deploying to OIF.

After the end of major combat operations, the Marine Corps began an after-
action review process to analyze the effectiveness of their OIF supply
forecast. As part of this analysis, the 1st Marine Expeditionary Force
assessed the correlation between supply forecasts and supply usage. This
analysis showed that 88 percent of the types of repairable supply items
forecasted were actually needed,® and 62 percent of the types of

» The Joint Materiel Priorities and Allocation Board, sets, changes, or recommends policies
for allocating supplies in the DOD system.

3 DOD defines operation plans as plans for the conduct of military operations in a hostile
environment prepared by the commander of a unified or specified command in response to
a requirement established by the Joint Chiefs of Staff.

31 A secondary repairable is a spare part that when broken is repaired and returned to
inventory rather than replaced.
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consumable items forecasted were demanded, in the first 90 days.

These data indicate that a significant number of unneeded items could have
been sent to theater, placing an unnecessary burden on the distribution
system. However, the Marine Corps has not analyzed the accuracy of
whether the quantities forecasted equaled the quantities needed. Without
such analysis, the Marines cannot determine if their forecasting process
provided them with the right items in the right quantity at the right time
during OIF.

Insufficient and Delayed
Funding Limited the
Availability of Supply Items
for OIF

AMC Did Not Receive Sufficient
Obligation Authority from the
Department of the Army to Meet
Spare Parts Requirements
Promptly

A lack of sufficient funding (obligation authority) within the Army’s
working capital fund and delays with the release of funds limited the
availability of three reviewed items (armored vehicles track shoes,
lithium batteries, and tires). The delays may have been due to the Army’s
multi-stage process to validate requirements. In contrast, DLA's working
capital fund was able to move sufficient obligation authority among
accounts to support rapidly increasing demands.

According to a DOD regulation,® DOD components are supposed to
structure their supply chain processes and systems to provide flexible and
prompt support during crises. However, during fiscal year 2003, AMC did
not promptly receive obligation authority to match its stated requirements.
The Department of the Army released $2.9 billion of obligation authority
into the Army Working Capital Fund to buy supplies in October 2002 as part
of the fiscal year 2003 budget cycle (see fig. 4). This amount was based on
the requirements established in the President’s Budget prepared 2 years
earlier. By the time fiscal year 2003 began, AMC had identified a new supply
requirement of $4.8 billion to support both peacetime operations and the
ongoing global war on terrorism, but, the obligation authority provided in
October 2002 did not support this revised requirement. While Army
headquarters provided some additional funding to AMC, AMC increased its
supply requirements again in March 2003 to $5.6 billion. However, the total
obligation authority AMC received at that time equaled only $4.7 billion.
AMC did not receive sufficient obligation authority to support the

final validated requirements of nearly $6.9 billion until the end of

fiscal year 2003, 4 months after major combat operations ended.

%2 See DOD Supply Chain Material Management Regulations, Chapter 1, C1.3.2.1,
DOD Regulation 4140.1-R (May 23, 2003).
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Figure 4: Fiscal Year 2003 Army Working Capital Fund Supply Management Requirements and Cumulative Obligation

Authority Received

Dollars in billions
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Source: GAO analysis of AMC and Department of Army data.

Notes:

(1) Reset is a term used to define bringing a vehicle that was used during Operation Enduring
Freedom and OIF back to a fully mission-capable (serviceable) condition. Resetting a vehicle involves
extensive use of spare parts.

(2) Numbers are rounded to the nearest tenth of a billion dollars.

In addition to establishing requirements to support its peacetime and
continuing global war on terrorism operations, AMC identified additional
requirements, called reset requirements, of $1.3 billion to support the
repair of items coming back from theater. As figure 4 shows, by the end of
fiscal year 2003, AMC had received $6.9 billion of its total requirement

of $8.2 billion (including reset) in obligation authority, a shortfall of

$1.3 billion.

We could not determine exactly why sufficient funding was not provided to
AMC more quickly, because sufficient records were not available to track
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when AMC and its subordinate commands requested additional funding
from Army headquarters or the amounts requested. Similarly, Army
headquarters could not provide information about the timing of its requests
for additional obligation authority to the Office of the Under Secretary of
Defense (Comptroller). However, the Army’s requirements validation
process likely contributed to delays in the release of obligation authority
into AMC’s Army Working Capital Fund. After AMC completes its internal
validation process and requests additional funding above the programmed
requirement during the year of execution, several organizations within
Army headquarters reexamine AMC’s requirements. In the absence of
specific direction in Army regulations, Army headquarters has developed a
process for validating AMC’s requirements. While the Office of the Deputy
Chief of Staff for Logistics has the main responsibility for validating AMC’s
functional requirements, the Office of Deputy Chief of Staff for Operations,
the Office of the Deputy Chief of Staff for Program and Analysis, and the
Assistant Secretary of Army (Financial Management and Comptroller)
must also review and agree on the requirements. Once these organizations
validate the requirements, the Assistant Secretary of the Army (Financial
Management and Comptroller) requests obligation authority from the DOD
Comptroller. This lengthy process may have delayed the release of funds
and contributed to shortages of tires, track shoes, and lithium batteries.

The additional time associated with the Army’s validation process was
exemplified by events during fiscal year 2003. AMC set its revised

supply requirements to $4.8 billion in October 2002. However, the DOD
Comptroller did not release the first additional obligation authority of
$600 million until January 2003, 3 months later. Army headquarters office
released its next increase of obligation authority of $1.1 billion in

March 2003, for a total of $4.6 billion; nearly 6 months after AMC identified
the initial requirement. Army officials were unable to tell us when they had
submitted their requirements to the DOD Comptroller because they said
they often submitted requests for additional obligation authority during the
fiscal year informally via e-mails and telephone calls. Accordingly, detailed
records were not kept. We were able to confirm that the time between

the releases of obligation authority from the DOD Comptroller to the
department of the Army did not take longer than two weeks. This indicates
that for most of the 6 months, AMC’s request for additional obligation
authority was somewhere in the Department of Army’s validation process.

In addition to delays in receiving funds, AMC suffered from an overall lack

of sufficient obligation authority for its major subordinate commands that
contributed directly to shortages of tires, track shoes, and lithium batteries
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DLA Received Sufficient
Obligation Authority to Meet
Customer Supply Needs

during OIF. Initial priority was to provide funding to the U.S. Army Aviation
and Missile Command to support critical aviation systems and then to
TACOM for tracked and tactical wheeled vehicles. Without prompt
obligation authority, item managers could not contract for supplies in
anticipation of customer demands. According to item managers, they
need sufficient obligation authority in advance of customer demands in
order to have sufficient supplies available. TACOM officials reported that
the lack of adequate obligation authority prevented them from buying
supplies, including tires and tank track shoes, in anticipation of demands.
For example, in October 2002, TACOM item managers identified total
requirements of nearly $1.4 billion, but only had authority to obligate
approximately $900 million. By May 2003, TACOM'’s requirements had
increased to over $2.1 billion, but only $1.5 billion in obligation authority
was available. By the end of the fiscal year, TACOM’s total requirement,
including funds necessary to reset the force, totaled $2.7 billion, but its
obligation authority was less than $2.4 billion. This shows that obligation
authority for tires and tank track shoes lagged behind requirements,
thereby preventing item managers from buying supplies in anticipation of
demand. Similarly, CECOM reported that unfunded requirements over
several prior years affected its purchases of lithium batteries. CECOM
identified requirements of nearly $1.5 billion for fiscal year 2003, but
received less than $1.1 billion in obligation authority for the year.

In contrast to the Army, DLA received sufficient obligation authority from
the DOD Comptroller to meet increasing customer supply needs during
OIF. DLA set the requirements for its supply management business area

at $18.1 billion and received $16.5 billion of this amount in obligation
authority in October 2002 (see fig. 5). By February 2003, it had received
obligation authority that kept pace with increasing requirements. As
requirements increased during OIF, the agency was able to request and
receive additional obligation authority to purchase supplies in anticipation
of customer needs. By the end of the fiscal year, DLA’s supply requirements
had reached $25.0 billion, and it had received an equal amount of obligation
authority to meet those requirements.
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Figure 5: Fiscal Year 2003 DLA Supply Management Requirements and Cumulative Obligation Authority Received

Dollars in billions
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Source: DLA.

DLA officials told us they were able to obtain timely increases in obligation
authority from the DOD Comptroller because of their requirements
validation process. The agency conducts an ongoing review of its
requirements throughout the year to ensure they are updated as changes in
demand occur. Agency officials then request additional obligation authority
directly from the DOD Comptroller. This process allowed DLA to submit
requirements and receive increased obligation authority several times
during fiscal year 2003. Agency officials stated that having accurate
requirements ensures that the DOD Comptroller accepts the requirements
without further validation. According to DLA officials, the DOD
Comptroller was responsive to the agency’s needs, providing additional
obligat