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DEPARTMENT OF DEFENSE APPROPRIATIONS
FOR 2010

TUESDAY, MARCH 10, 2009.

MARINE CORPS GROUND EQUIPMENT
WITNESS

LIEUTENANT GENERAL GEORGE J. FLYNN, DEPUTY COMMANDANT OF
THE MARINE CORPS, COMBAT DEVELOPMENT AND INTEGRATION

MR. MURTHA’S OPENING STATEMENT

Mr. MURTHA. The committee will come to order.

I want us out of here by 11:00, General. I hope your answers
won’t be too long. The thing that I wanted to talk about mainly is
the cost of the Expeditionary Fighting Vehicle (EFV) and how you
are going to get this program under control.

We spent $4 billion up to this date, and you just took over the
program, but we need to have some recommendation from you for
the subcommittee so that we will be able to follow this program
more closely. We keep putting money into research, and we keep
finding you need more and more money. You save money by cutting
down on the numbers, but I am not sure how much research you
are saving. But the money you have asked for this year—we have
got to know as you go along exactly where we are so that we can
cut the thing off, we can come to an agreement to cut this thing
off, because you have got a lot of good programs, and usually you
run those programs very well, but I am just worried about this par-
ticular program.

It started when I was Chairman before. I went to see it down at
Dumfries, and it looked like it was going to be a program we need-
ed. We have done very few amphibious operations under duress,
and I believe the Marine Corps needs a capability of landing
against a threat.

But having said that, we have got to get this program under con-
trol. It is just so expensive, and when I went back and looked, I
had the staff go back and find the World War I—you see this, Bill,
a World War I tank. Bill, see this World War I tank? It looks like
their EFV.

Mr. YOUNG. They used a lot of imagination.

Mr. MURTHA. Yeah. This is today’s vehicle, and that one probably
costs less than $1,000 apiece. But at any rate, we look forward to
hearing your testimony, and I will see if Mr. Young has any com-
ments.

o))
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OPENING STATEMENT BY MR. YOUNG

Mr. YoUuNG. Mr. Chairman, thank you very much. And I want to
welcome the general to be here this morning.

Having the Marines able to move lightly and quickly, I think, is
extremely important. And probably we have seen in Iraq the Ma-
rines have gotten a little heavier. And I know that in some con-
versations and meetings, the case was made for a faster, lighter ve-
hicle that would be more secure and more effective. So, General, we
are just anxious to hear what you have to tell us about that, be-
cause I think we all want to provide whatever it is the Marine
Corps needs to be an effective fighting force, which the Marines
have always been.

Mr. MURTHA. General, summarize your statement. We will put
the full statement in the record, without objection.

General FLYNN. I understand, sir.

SUMMARY STATEMENT OF GENERAL FLYNN

General FLYNN. Mr. Chairman, Congressman Young and mem-
bers of the committee, it is an honor and a privilege to appear be-
fore you today.

We share a common passion, and that is that all of us are com-
mitted to providing the men and women in uniform the best leader-
ship, training, equipment, family support and quality of life pos-
sible. With this in mind, I am prepared to discuss your Marine
Corps’ ground equipment requirements today.

Our requirements are the results of detailed and a disciplined
process that is informed by several things: first of, all our legisla-
tive roles and missions in Title 10; the guidance we received from
the Secretary of Defense; the Commandant’s guidance, to include
the core competencies contained in our recently published Vision
and Strategy; the combatant commanders’ needs; and also require-
ments that are generated from the bottom up by our warfighters.
Additionally, as the Nation’s expeditionary force in readiness, we
must also consider the need for both amphibious and land-based
operations, and the requirement for a balance in capability across
the range of military operations that we are likely to see so that
we can gauge in everything from presence to crisis response to con-
ventional operations.

Our requirements must be able to respond to threats we see
today while guarding against surprise in the future. It is my belief
that our ground requirements reflect the balance that is needed for
the current threat and any potential threats in the future by our
Nation from your Marine Corps.

I thank the Committee for all their support, sir, and I am ready
to answer your questions, sir.

[The statement of General Flynn follows:]
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Lieutenant General Flynn graduated from the United States Naval Academy in 1975. He holds a
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Distinguished Graduate of the College of Naval Command and Staff and the National War
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Commanding General, Training and Education Command (2006-2007). Commanding General,
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Marines (1985-1986), Plans Officer, Plans Policies and Operations Department, Headquarters
Marine Corps (1987-1989); Junior Aide-de-Camp to the Commandant of the Marine Corps
(1989-1991); Assistant Fire Support Coordinator, 2d Marine Division (1991-1992); Future
Operations Officer, III Marine Expeditionary Force (1994-1995); Military Assistant to the
Executive Secretary to the Secretary of Defense (1995-1997); Military Fellow, Council on
Foreign Relations (1997-1998); Head, Strategic Initiatives Group, Headquarters Marine Corps
(1998-1999); Military Secretary to the Commandant of the Marine Corps (2001-2002); Deputy
Commanding General, Training and Education Command (2002-2004). Chief of Staff and
Director, Command Support Center, United States Special Operations Command (2004-2006).
Deputy Commanding General Multi-National Corps-Iraq (2008).



Introduction

Chairman Murtha, Congressman Young, and distinguished members of this Subcommittee, I
am honored to appear before you today. Thank you for this opportunity to discuss Marine Corps
ground equipment programs. Before we begin, on behalf of all Marines and their families, I
want to thank you for your continued support for our Marines as they remain engaged in combat
operations in OPERATION IRAQI FREEDOM, OPERATION ENDURING FREEDOM, and
other contingencies.

Marine Corps Vision & Strategy 2025

Upon assuming comumand, the Commandant of the Marine Corps stated his intent to “nosture
the Marine Corps for the future.” He directed hié leaders to conduct an informed assessment of
potential future security environments and report potential implications for the Corps as they
relate to the functions of organize, train, and equip.

The assessment concluded that a significant trend of the future security environment is the
blurring of previously considered conventional forms of conflict into what can be described as
hybrid challenges. Hybrid challenges represent combinations of conventional, irregular,
catastrophic, and disruptive threats in addition to those associated with terrorism and criminality,
and therefore concurrently present primitive and advanced threats. The assessment also
predicted hybrid challenges will be the most likely form of conflict facing the United States‘ in the
future.

With this in mind, we published a vision and strategy that provide the focus and direction for
where we intend to take our Corps, gives combatant commanders a concept of how we might
best be employed, and provides our civilian leadership a reference point as to how we see the

Corps’ contributions to national defense. This document is derived from strategic guidance at the
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national and departmental levels and illustrates our utility and value within the joint warfighting
community. It is grounded in our identity, ethos, values, and core competencies and is the
fundamental basis for our strategic planning to meet the challenges of the 21* Century.

Our Vision and Strategy describes a force in readiness that, by design, is capable of quiékly
adapting to an inherently unpredictable future with balanced capability across the range of
military operations. It is founded on our enduring characteristics and capabilities, but also
reflects shifts in posture and practices designed to enhance today's Corps for tomorrow's
challenges. The strategy delineates institutional objectives to realize the vision. Additionally, we
identified six core competencies that are our touchstones and describe our particular skill sets.
They are “what we do” and are what we organize, train and equip to do.

Core Competencies. Our core competencies represent our fundamental contribution to the
Nation's joint warfighting capabilities. These core competencies iflustrate capabilities that have
existed throughout our history as well as some new areas in which we believe we are particularly
well suited to excel. These competencies are:
* Conduct persistent forward naval engagement and respond as the Nation's force
in readiness. Readiness means being engaged in the littorals and contributing to the
prevention of conflict in addition to being able to react rapidly across a wide range of
tasks from engagement to forcible entry.
« Employ combined arms and operate as part of a joint or multinational force. This
approach can be applied across the range of military operations. ‘
» Provide forces for service with the Navy and for operations ashore. Our
modernization programs are designed to enable Marines to deploy and fight from naval

vessels, austere expeditionary bases, or any combination. Efforts such as seabasing, the
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Special Purpose Marine Air-Ground Task Force (MAGTF) focusing on Security
Cooperation working with Global Fleet Stations will increase our partnership with the
Navy and provide forces for operations across the range of military operations.

» Conduct joint forcible entry operations from the sea. When access to critical
regions is denied, Marines are ready to overcome enemy defenses. Together, the Navy
and Marine Corps provide the Natjon with its primary capability to project and sustain
combat power ashore across the range of military operations.

» Conduct complex expeditionary operations in the urban littorals and other
challenging environments. This includes counterinsurgency, counterterrorism, peace
operations, and advisor tasks.

¢ Lead joint and multinational operations and enable interagency activities.
Marines are well qualified to enable the introduction of follow-on forces and facilitate the
integration of military and interagency efforts, especially in expeditionary and austere

environments.

Marine Corps Expeditionary Nature. As General Conway has stated, expeditionary excellence

requires Marines who are morally, physically, and mentally tough. This means that being truly

“expeditionary” is both an individual as well as an institutional mindset, not simply maintaining

the ability to deploy overseas. Therefore, we are organized, trained, equipped, and deployed

with the expectation of operating in inhospitable conditions against committed and competent

foes. We will focus on being fast, austere, and lethal: ready to travel fast, living hard while

functioning effectively in austere conditions, and maintaining the ability to be lethal across the

range of military operations.
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As a Corps, we will strike a balance between being heavy enough to succeed in a
conventional warfare environment and light enough to rapidly deploy to austere locations in the
littoral regions of the world. Future operational environments will place a premium on agile and
adaptable expeditionary forces. Likewise, we will apply lessons learnéd from current operations
in Iraq and Afghanistan to maintain an edge against adaptive opponents. We will maintain the
ability to sustain ourselves in operations through the use of either a sea base or an initial
lodgment ashore. This supports our vision of fielding sustainable MAGTFs that exploits joint
capabilities, and leverages the joint and multinational advantages of seabasing.

Our expeditionary nature, combined with our naval character, will ensure we excel as an
agile force that can react rapidly in and around the littorals of the world. This forward, naval,
expeditionary posture permits our forces to operate in areas that others can not, and will not, due
to lack of infrastructure, access, or will.

Relevance of the Marine Air Ground Task Force. More than ever, the Nation requires an
expeditionary force in readiness. The future will be characterized by a requirement to meet a
broad set of missions from security cooperation activities such as training and advising foreign
military forces to humanitarian and disaster relief operations, from deterring aggression by
defeating hybrid threats to large-scale conventional wars. This requires a wide range of
capabilities and equipment sets for our forward deployed forces and a more balanced and multi-
capable force to successfully perform the range of missions. The inherent scalability and
flexibility of the MAGTF provides this balance.

Our MAGTFs are multicapable; decisive across the range of military operations with
their capacity tailored to combatant commanders’ requirements. They are inherently balanced

and can be specifically tailored to meet discrete missions across the range of military operations
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as the combatant or joint force commander requires. The MAGTF is responsive to the
combatant commander’s demand signal and can focus training and education to address
counterinsurgency, counterterrorism, or other irregular warfare challenges while maintaining the
ability to aggregate and fulfill a traditional role in major combat operations.

Naval forces, particularly maritime combined arms expeditionary forces, are a valuable asset
for the President and Secretary of Defense. Naval forces provide strategic mobility, speed of
employment, the ability to operate from over the horizon in an access denial environment, and
the ability to conduct sustained operations for extended periods of timé. They give joint force
commanders an extraordinarily versatile, balanced and lethal asset that can respond to any of
tomorrow’s challenges.

Modernization of Marine Corps Ground Equipment

Requirements generation overview. The Marine Corps core competencies will guide our force
development efforts over the next two decades - ensuring that the Corps will be prepared to
accomplish the broad range of missions that we will face in the future. The Expeditionary Force
Development System provides the process for identifying and prioritizing Marine Air Ground
Task Force capabilities, for documenting capability gaps, and for developing strategies to
eliminate those gaps. Resources for prioritized initiatives and programs of record are considered
during the Program Objective Memorandum build. Through this system, we shape required
capabilities and prioritize our efforts in a disciplined and effective approach to organize, train,
and equip our forces. In using the Expeditionary Force Development System, required
capabilities are identified that will contribute to the execution of joint concepts, Marine Corps
missions, and to meet the needs of the Combatant Commanders.

Lighten the MAGTF. Safeguarding Marines is one of our highest priorities and is one of our most

challenging. Our research and development in armoring technologies is doing much to increase
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the effectiveness of armor and in many cases, also reducing the weight for both individual
protection as well as vehicle armoring. The bottom line is that the focus on armor as the
principal means of protecting our force is making us too heavy. Our business is a deadly one and
one that we don’t take lightly but we have to view force protection as more than armor if we are
ever to lighten the MAGTF. In fact, force protection of the MAGTF is also accomplished
through our tactics, techniques and procedures and through increased battle space awareness.
Lightening the MAGTF makes us faster and more agile; ultimately, making us more effective
and deadly to the enemy. Speed and maneuverability inherently provide a measure of force
protection, particularly when combined with proper training. We achieve battle space awareness
through integration of persistent and responsive Intelligence, Surveillance, and Reconnaissance
delivered by our reconnaissance forces, by Unmanned Aerial Sensors and through other sensor
and electronic technologies. These systems do not eliminate risk but they do provide an
additional layer to protect our Marines.

We are developing policies and acquisition practices for our future equipment that will
make it more modular and scalable to allow us to increase and decrease armor protection and its
associated weight according to the commander’s assessment of mission requirements and threat.
This means that there will be times in the future when Marines and vehicles are armored
significantly less than they are today, but with increased mobility and speed. These decisions
will not be taken lightly but they are absolutely necessary to enable the accomplishment of our
mission. We must ensure that our commanders in the field have flexibility and the ability to
tailor equipment sets to match the threat, the operating environment, and demands of the mission

at hand.
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The expeditionary nature of the MAGTF demands a force that is capable of the rapid
movement of combat forces, whether by surface ships and amphibious landing craft, aircraft,
vehicles, or on foot. Today’s MAGTF is many times more lethal and ﬁmre multi-mission
capable than it was even a decade ago and while some of the equipment used by individual’
Marines is lighter and more effective than the equipment it replaced we are still a long way away
from lightening the load Marines are burdened to carry. Of particular concern is armor, both
personal protective armor as well as armoring of combat vehicles. A relatively recent and .
essential trend, increasing armor on Marines and their vehicles, born from operations in Iraq,
threatens to erode our expeditionary capabilities and reduce the effectiveness of our forces. The
protection of our Marines is paramount and while body and vehicle armor are life savers other
methods for protecting our Marines are equally as important. Our protection philosophy must
include training in personal protective measures, tactics, techniques and procedures and training
our leaders in personal protective measures that allow flexibility and protection scalability. Our
commanders need the flexibility to adjust protection levels as the situation dictates and provide
scalability of personal protection equipment, both personal and vehicqlar, that provides levels of
protection that reduce the burden on our personnel and equipment while at the same time
enhancing our tactical effectiveness.

Ground Equipment Readiness. Ground force readiness for forward deployed units remains
above 90% due in no small part to the hard work and dedication of ouf Marine and civilian
maintainers in theater as well as industry representatives forward deployed. Six years of
constant use under harsh operating conditions have subjected our ground equipment to
significant wear and tear. The additional weight from added armor plating stresses our

equipment beyond designed capability which only exacerbates the challenge of maintaining
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equipment readiness for deployed forces. While deployed equipment readiness remains high, the
bill payer has been the supply readiness rates for home station units. However, thanks to the
supplemental funding support from Congress, we expect to see a steady increase in supply
readiness rates as we continue to receive delivery of procured equipment.

Pre-positioning Programs. The Marines Corps’ pre-positioning programs are critical to
expeditionary operations. They help enable Marine forces to respond to current and future
contingency operations and mitigate risk for the Nation. Throughout £he last several years,
targeted withdrawal of equipment from the pre-positioning program has been a key element in
supporting combat operations and growth of the Marine Corps. By drawing on these stocks, the
Marine Corps has been able to provide Marines with vital warﬁghting'equipment without
waiting for the industrial base to satisfy our new ground equipment requirements.

Restoring our pre-positioning programs remains a high priority. We must ensure they are
reset with the most capable equipment possible. The Maritime Pre-positioning Squadrons
(MPSRONSs) are rotating through scheduled Maritime Prepositioning Force (MPF) Maintenance
Cycle~9. MPSRON-1 completed MPF Maintenance Cycle-9 in September 2008 and is at 91%
of its full equipment set and is expected to be fully reset at the completion of its next
maintenance cycle in 2011. Equipment from MPSRON-2 was offloaded to support Operation
IRAQI FREEDOM, and much of that equipment remains committed to forward operations
today. With projected deliveries from industry, MPSRON-2 will complete MPF Maintenance
Cycle-9 in June 2009 with approximately 90% of its planned equipment set, and we plan to fully
reset MPSRON-2 in Fiscal Year 2012. MPSRON-3 is currently at 100% of its equipment set,

completed during MPF Maintenance Cycle-8 in March 2007.
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Our bilateral cost-sharing agreement with the Kingdom of Norway, the Marine Corps
Prepositioning Program — Norway (MCPP-N), continues to prove its operational relevance as a
sourcing solution for equipment. We have used ground equipment from the MCPP-N to support
current operations in the CENTCOM AOR, humanitarian operations in the Republic of Georgia,
Theater Security Cooperation engagement in Africa, and as part of the Grow the Force initiative.
In the future we will continue to reset MCPP-N in accordance with the operational priorities of
the Marine Corps.

Tactical Wheeled Vehicle Strategy.

The focus of Marine Corps plans for future tactical mobility is on replacing the venerable
Amphibious Assault Vehicle (AAV) and the family of High Mobility Multipurpose Wheeled
Vehicles (HMMWYVs). The design and capabilities of our future tactical combat vehicles are
informed and guided by our amphibious and expeditionary nature, by lessons learned from '
combat operations and by close partnership with industry, which has helped us to understand
technical requirements and make better decisions and tradeoffs during system development. The
vehicle designs must achieve balance in what we refer to as the iron triangle: protection, payload,
and performance. Our future tactical combat vehicle fleets must provide the commander with
balanced capability- vehicles should be adequately protected, yet maneuverable and functional
across the range of military operations. Where speed, tactical maneuverability, environmental
and terrain considerations dictate the most important capabilities needed in our vehicles, we will
carefully consider the tradeoffs in conventional heavy armor protection versus the operational
requirements for performance. These tradeoffs are not taken lightly and they are done with full
consideration that our Marines will be taking the vehicles into harm’s way. Where possible, we

are defining requirements for our vehicles that include scalable protection, meaning that it will
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be possible, through kitted armor applications to adjust the level of protection as dictated by the
threat condition. We anticipate that as technology improves, we will be able to achieve greater
degrees of ballistic and explosive protection with lighter materials. The acquisition objectives
for our tactical vehicles are based on maintaining our current infantry lift capacity into the future
and on restoring our payload capacity throughout the rest of the Marine Corps. In order to do
that we will field the Expeditionary Fighting Vehicle (EFV) and the Marine Personnel Carrier
(MPC) and we will begin replacing selected HMMW Vs with the family of Joint Light Tactical
Vehicles (JLTVs).

Current Tactical Vehicle Acquisitions

Expanded Capacity Vehicles. The Expanded Capacity Vehicle is the latest configuration for the
HMMWYV fleet. The Expanded Capacity Vehicle increased the gross vehicle weight to 12,100
pounds and has a more powerful turbo-charged engine, upgraded suspension and integrated air
conditioning system. Additionally the Expanded Capacity Vehicles are designed to accept armor
kits installed either at the factory or at organic maintenance facilities. When older model
HMMWVs reach the end of economical useful life they will be replaced by the Expanded
Capacity Vehicle. The Marine Corps requirement for the HMMW V/Expanded Capability
Vehicle fleet is currently 27,942 vehicles. A total of 24,770 HMMW Vs have been procured of
which 9,029 are Expanded Capacity Vehicles.

Internally Transportable Vehicle. The Internally Transportable Vehicle will provide a deployed
MAGTF with a ground vehicle that is internally transportable in the MV-22 tilt-rotor aircraft,
CH-53, and MH-47 aircraft. The vehicle will serve primarily as a higﬁ mobility weapons-capable
platform to support a variety of operations and to provide ground units greater mobility thereby

enhancing their mission performance and survivability. The Internally Transportable Vehicle is

10
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in Full Rate Production. We began fielding beginning in January 2009. The Marine Corps
Requirement is 729 vehicles, 110 are being procured in Fiscal Year 2009,

Mine Resistant Ambush Protected (MRAP) vehicles. MRAP vehicles are designed to protect
vehicle crew and passengers from mine blasts and fragmentary and direct fire weapons. They
are designed for protected mobility with a “V” shaped hull and are employed to protect against
mines and improvised explosive devices. The current Marine Corps requirement of 2,225
vehicles is comprised of three different variants which supports our ongoing theater operatibns
and home station training. Our fielding requirements were satisfied in June 2008.

The Marine Corps is seeking a lighter, more agile MRAP vehicle better suited to the
rugged environment in OPERATION ENDURING FREEDOM. We are aggressively executing
an acquisition strategy to quickly procure this MRAP- All Terrain Vehicle (M-ATV). Submitted
proposals are currently under review and the evaluation will include assessments of production
representative vehicles. The Marine Corps is conducting the necessary analysis to establish our
specific vehicle requirements for the MRAP-All Terrain Vehicle; where a vehicle with
HMMWYV like mobility and MRAP survivability is sought.

In addition to our current programs a number of future programs are in various stages of
the acquisition process.

Future Tactical Vehicle Acquisitions

Expeditionary Fighting Vehicle. The EFV provides the Marine Corps and the nation with our
only self-deploying, tracked, amphibious operations capable, fighting vehicle and is our
Commandant’s number one acquisition priority. The vehicle’s design will permit it to carry
combat-loaded Marines ashore from ships positioned 25 or more nautical miles off shore

providing the ships maneuver space as well as increased force protection for the battle fleet. Its
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ability to conduct high speed maneuver at sea as well as on land, combined with its weapon,
communication, and protective systems make it a highly survivable and lethal capability. The
EFV will be built in two configurations. The command and control variant will support and
enable infantry regimental and battalion command and control. The personnel variant will carry
a reinforced rifle squad and 3-man crew. The program completed critical design review in
December 2008 and is on schedule to begin Low Rate Initial Production in 2012. The
acquisition objective is 573 vehicles.

Joint Light Tactical Vehicle. This is a Joint Marine Corps/Army program with the Army as the
lead Service for acquisition. The JLTV family of vehicles will be designed to replace multiple
configurations of the current family of HMMWYVs. The Marine Corps’ initial acquisition
objective is 5,500 vehicles but the final objective could be 25,000 or more to facilitate
replacement of all HMMW Vs in our inventory. As the Marine Corps’s light utility vehicle it
will be required to support multiple mission roles from cormnand\and éontrol, to cargo and troop
carrying, to specialized ambulance and shelter carriers. Several variants of the JLTV will be
required to be externally transportable by Marine Corps Heavy Lift CH-53 helicopters and that
requirement will define maximum allowable weights. The JLTV family of vehicles will have
scalable levels of protection consisting of a base armor capability and several designed safety
and protection capabilities as well as kitted, add-on armor. The basic vehicle design will account
for the heaviest anticipated payloads including armor kits to permit the vehicle to retain its all-
terrain mobili;y capabilities even when fully loaded.

Marine Personnel Carrier (MPC). The MPC will be a multi-wheeled, armored personnel
carrier designed to operate across the range of military operations but focused on an irregular

warfare operating environment characterized by operations in constrained and urban terrain.
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Required to carry 8-10 combat loaded Marines and 2-man crew, the MPC will enable high-speed
land maneuver as well as substantial ballistic protection to embarked Marines. It is scheduled to
begin Engineering, Manufacturing and Development in 2010, with initial operational capability
in 2015. The acquisition objective is approximately 630 vehicles.

Individual Weapons

The M16A4 rifle and M4 carbine are the Marine Corps’ service weapoﬂs. They are both
proven weapons and have shown themselves to be accurate, reliable and durable in operations in
Iraq and Afghanistan. We have no immediate plans to replace these weapons but we remain
closely linked with the other Services and their individual weapons programs. We have made
considerable investment in a variety of day and night optics, which are compatible with both the
M16A4 and the M4 carbine, which benefited Marines in Iraqg and Afghanistan. We have
incorporated the Rifle Combat Optic into our annual service rifle requalification requirements so
that Marines will have more opportunities to become proficient in its use. Our M9, 9mm pistol
is principally used as a secondary weapon by Marines and it has performed satisfactorily.

In 2010 our infantry squads will begin receiving the Infantry Automatic Rifle (IAR)‘ asa
replacement for the M249 Squad Automatic Weapon (SAW). The SAW will be retained in the
infantry battalions and throughout the Marine Corps as a light machine;: gun. The principal
benefit of the new magazine-fed IAR comes from reduced weight and length permitting the
automatic rifleman to maneuver more easily with the squad. We are also developing a
replacement for our Shoulder Launched Multi-Purpose Assault Wcapén (SMAW) to give
Marines a lighter weight, more durable weapon with enhanced targeting capabilities and most
importantly, the capability to fire from within enclosed spaces thereby reducing their exposure to
enemy fire. Our Marine Corps sniper teams are receiving a new suite of equipment to enhance

precision and lethality. The suite will include the 7.62mm Rapid Engagement Precision Rifle,
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which will replace the M39 Enhanced Marksmanship Rifle. Additionally, sniper teams will
receive the Sniper Rifle — 21 that will replace the M40AS Sniper Rifle.
Surface indi;'ect fires

Organized in a Triad of Ground Indirect Fires, organic Marine Corps assets ensure
persistent, complementary, and redundant fires. The triad is composed of three distinct systems
that provide adequate range and volume to support maneuver. The longest range system, the
High Mobility Artillery Rocket System, provides both precision and volume rocket based fires.
The M777 is a medium-caliber artillery system that is currently replacing the M198. The M777
is lighter, more mobile, and more capable than the M198. The final component of the Triad is
the Expeditionary Fire Support System, which is a towed 120mm mortar. This system is
designed to be paired with the Internally Transportable Vehicle. When employed with heli-
borne forces supported by the MV-22, this system will provide responsive fires to commanders
at ranges and lethality beyond current infantry battalion indirect fire weapons systems.
Command and Control Harmonization

The United States Marine Corps’ Command and Control harmonization efforts are
codified in the Marine Air-Ground Task Force Command and Control, commonly called
MAGTF C2, initiatives on-going in the Marine Corps. MAGTF C2 provides Marines a
synchronized and integrated Command and Control capability that is interoperable with Joint,
Coalition, and Inter-Agency partners. Closely coupled with the Navy, MAGTF C2 is the Marine
Corps’ instantiation of the Naval FORCENET concept, and it forms the basis of the USMC
portion of the Global Information Grid. Based upon Joint requirements, MAGTF C2 is a holistic
approach that informs and guides Command and Control requirements development and
integration across the war-fighting functions in order to provide commanders needed capability

to function effectively in the Twenty-First Century environment. MAGTF C2 incorporates both
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emerging Service and Joint capabilities to build a seamless, overarching Command and Control
solution for the war-fighter. This top-down (Joint and Service requireinents), bottom-up (War-
fighter needs) approach to providing C2 capability can be seen in three major USMC initiatives:
the Combat Operations Center (COC), Common Aviation Command and Contro] System
(CAC2S), and Tactical Communications modernization.

Combat Operations Center. The Combat Operations Center is the cornerstone of the MAGTF's
C2 modernization efforts, aimed at providing a common, modular, and scalable C2 system of
systems across the MAGTF command echelons that is enabled by an agile, trusted, and shared
communications network. The COC is the principal means by which decision-makers in the
MAGTF will plan, execute, and assess operations across the range of military operations.
MAGTF COC will support MAGTF operations afloat, aloft, ashore, and on the move. COC
grew out of stated war-fighter requirements for a common, modular, and scalable C2 system of
systems to support commanders and staffs. Inherently Joint, the COC incorporates both Joint
and Service programs and DOD interoperability standards to ensure seamless connectivity to
support Combatant Commander needs. This capability will be sustained and refreshed to keep
pace with emerging information technologies, C2 applications, network enterprise services, and
evolving DOD data standards.

Command Aviation Command and Control System (CAC2S) The Common Aviation Command
and Control System is the cornerstone of Marine Corps aviation command and control
modernization efforts. CAC2S emerged as a top-down, bottom up requirement to provide the
aviation command and control portion of the MAGTF triad with a state of the art system of
systems that will both meet war-fighter needs and incorporate Joint and Department of Defense

directives for a modernized, mobile, interoperable, and common suite of capabilities. CAC2S
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fuses data from sensors, weapons systems, and C2 systems into an integrated display that
increases situational awareness and facilitates decision-making. CAC2S shares many common
parts with the Marine Corps Combat Operations Center, thereby decreasing the logistics support
footprint and simplifying training requirements. It enhances a MAGTF commander’s ability to
integrate MAGTF aviation capabilities in the Joint framework, and control the timing of organic,
Joint, and Coalition fires, maneuver, and logistics while operating within the MAGTF battle-
space.
Tactical Radio Communications. In January 2008, the Marine Corps Requirements Oversight
Council approved an ambitious tactical communications modernization and procurement
program. This program provides for upgrading over 120,000 tactical radio systems, focusing its
effort at the company and below level. The majority of these radios are multi-band, meaning
they can be used on multiple parts of the frequency spectrum, and nearly 80% of them can be
used in a hand-held mode. This modernization effort allows the Marine Corps to net enable its
forces at progressively lower levels, increasing both situational awareness and combat efficiency.
The next step is to modernize combat vehicle radio assets, Maritime P;e'Positioned Squadrons,
and training and supporting establishment radio needs. Looking towards the future, the tactical
communications modernization program will provide software programmable radios that will
integrate well with the Joint Tactical Radio System, and provide the network robustness needed
to take advantage of the network revolution at the tactical level.
Reset

In order to maintain the appropriate balance between winning the current war and preparing
for the next possible crisis, the Marine Corps must continue to reset our forces. Costs

categorized as “reset” meet one of the following criteria: maintenance and supply activities that
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restore and enhance combat capability to unit and prepositioned equipment; replace or repair
equipment destroyed, damaged, stressed, or worn out beyond economic repair; and enhance
capabilities, where applicable, with the most up-to-date technology industry can provide.

As the Marine Corps moves forward with reset and reconstitution of the force, we must
ensure we retain the lessons learned from the last seven years of fighting. We must provide
modern ground equipment that appropriately balances payload, performance and protection as
we reset. Our reset must account for the evolving threat we face today. Congressional support
of resetting the Marine Corps has been outstanding. Thus far, Congress has provided over $12
billion toward reset. On behalf of all Marines and their families, thank you for providing this
funding which helps ensure Marines have the equipment they need to properly train for and
conduct combat operations. We continue to evaluate and refine current and future reset
projections as missions, equipment in theater, and operating tempos change. Our current
estimate of over $8 billion includes Fiscal Year 2009 and the future retrograde of assets as our
presence overseas diminishes. |

Principle End Item Rotation. As part of the reset process, the Marine Corps has created a
retrograde process that inspects all equipment as it is being retrograded from the Central
Command Area of Operations. After inspection, equipment will be assessed for replacement,
repair, or depot work to fill existing equipment shortfalls. Equipment being replaced or sent to
depot will be modernized through the insertion of technology or replaced with more modern
variants. Retrograded equipment designated for repair and modernization is sent to the
Maintenance Depots at Albany, GA and Barstow, CA to support master work s;:hedule

modernization and rebuild actions. To date, over approximately 24,000 principle end items have

17



22

been retrograded to Blount Island Command for repair, disposal, or redistribution actions as
appropriate.
Closing

We face an adaptive enemy. Our ground equipment must both protect Marines and make
them more effective as war fighters. We are doing everything we can to ensure our ground
equipment supports Marines in the field. With the support of the Congress, the American
people, and industry we can ensure our Marines are ready for the current fight as well as the
uncertain future. We owe our best effort to those young men and women who answered the
Nation’s call. Supporting them is a moral imperative, and a responsibility we take very

seriously. Again, I thank you for the opportunity to report on their behalf.
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REMARKS OF MR. MURTHA

Mr. MURTHA. There are a couple of programs that worry us. Out
in the field the troops are concerned about how heavy the armor
is; body armor I am talking about. And, of course, we worry about
the size and the weight of the vehicles, because getting them to
wherever we are going to go. But we are fighting a war 8,000 miles
away, so we have got to get the equipment and the troops there.
And the complaints I hear in the field are the deployments over
and over again and the fact that the troops have what they con-
sider equipment that is too heavy. But this particular EFV, flat
bottom, aluminum bottom, worries us.

I know you took over the command, and you are going to give
us some guidelines, and we need some recommendations of how we
can follow research and development better. We have been remiss
ourselves in spending $4 billion. It seems to me we should have
caught this earlier, and I know you have revised it. I saw an article
where you turned the corner. But the problem is it costs a lot of
money to turn the corner for 600 vehicles which will cost approxi-
mately $20 million apiece. So we have got some real problems here,
but working with you, we hope that we can get this thing in the
right direction.

And I mentioned to you earlier, let’s look at alternatives. For in-
stance, most of this is not going to be spent in the water; most of
it is going to be spent on land. And that is why the vulnerability
is so important, and that is why I worry about the flat bottom, alu-
minum bottom so much. But we know we can work it out. I know
when General Gray came here as a Commandant, he said, just give
us as much as you can, we will work it out. Well, this program has
gone a little bit more than “as much as you can.”

Mr. Young.

PERFORMANCE SPECIFICATIONS

Mr. YOUNG. Mr. Chairman, one of the first questions that comes
to my mind is why are you able to reduce your requirement for the
EFV from over 1,000 vehicles to just under 600?

General FLYNN. Congressman Young, the reason why we are able
to do that is because we have taken a comprehensive look at our
ground vehicle strategy, and what we have tried to do is we tried
to build a flexible strategy that just had about the minimum
amount of capability that we needed to do the operations that we
are expected to execute either today or in the future. Key compo-
nents of that strategy are the Expeditionary Fighting Vehicle, the
Up-Armored Humvees, the Joint Light Tactical Vehicle (EFV), the
Marine Personnel Carrier and also the Internal Transportable Ve-
hicle. Those have all been sized not so much to give you three Ma-
rine Expeditionary Forces’ (MEFs’) worth of capability, but to give
you sufficient capability to respond to operations from the various
combatant commanders. And that is how we have been able to do
it. The EFV program has been reduced to provide us with two bri-
gades’ worth of forcible entry lift, sir.

Mr. YOUNG. Will the requirement be filled by other vehicles that
are either in development or that you are planning to develop?
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General FLYNN. Yes, sir. The rest of the capabilities will come
from the Joint Light Tactical Vehicle (JLTV), which has just start-
ed the technology demonstration phase, and that will go on for
about 24 to 27 months. We will continue to upgrade our Humvees
that we have right now, our Up-Armored Humvees, and we will
also take advantage of technology to try to make them lighter along
the way. There are some promising things out there that we are
looking at to make the vehicle lighter. We are also looking, in con-
junction with the Army, at an all-terrain-type Mine Resistant Am-
bush Protected (MRAP) vehicle, and at the same time we are also
increasing our capabilities. Our Logistics Vehicle Systems (LVSs)
are going to be replaced by the logistics—a new variant of the logis-
tics vehicle. And we are also going to be upgrading some of our Me-
dium Tactical Vehicle Replacements (MTVRs) as well, sir.

So it is a holistic strategy that is designed to provide a variety
of capabilities at the right level, maybe not for every MEF to have
the same level, but a reservoir that we could do balanced oper-
ations across a wide spectrum of operations, sir.

Mr. YOUNG. General, let me go to the EFV. And I am wondering,
are you expecting too much out of that vehicle? I understand that
it is a flat-bottom aluminum hull that is basically meant to bring
the Marines onshore with the possibility of bolting armor on the
bottom of it once the marines reach the beach. Is that practical?

General FLYNN. Sir, this goes to the issue of having balanced ca-
pability. One of the things as a sea-based force that we have to be
concerned with is our ability to also operate from amphibious ship-
ping. And one of the things that General Conway has given me
marching orders on is to find ways to lighten the weight of the Ma-
rine Air-Ground Task Force. Part of our ability to do that, we will
be able to take a look at what missions we are going to have to
perform and be able to, if you will, scale the armor on our vehicles
based on the threat and the operating area where these vehicles
are likely to operate. It is not meant for you to take an operational
pause in operations. There are a whole number of ways that we
protect our Marines as we accomplish our mission, and one of those
ways would not be to stop in the middle of operations to bolt on
your armor. But it is going to be a consideration in your planning
and in your load planning.

One of the things I am concerned about, sir, is the weight of our
vehicles and where we are going. We could become too heavy to
come from the sea. And everything we are seeing in the future is
that we are going to have to have that capability, and we are going
to have to look at technology, we are going to have to look at
science to tell us how to lighten that vehicle. And one of the simple
ways of doing it right now is having the capability to bolt on and
bolt off armor.

Mr. YOUNG. General, explain to me—we have the Landing Craft
Air Cushion (LCAC), which is supposedly what I have—I think we
have all been on it, so we know that it moves quickly, it is fast,
it will come up over the beach. It will go inland until there is some
kind of a barrier that stops it. What is the difference in the pro-
jected use of the EFV versus the LCAC?

General FLYNN. Sir, the LCAC, first of all, unarmored coming in.
You then would have to land at the beach, stop, offload your fight-
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ing vehicles. And in the face of an opposed landing, you would be
at a disadvantage there. So it is not armored. And when we have
¥ooked at the operational constraints on it, it really doesn’t work
or us.

The EFV, you know, hits the beach and continues fighting in-
land. Again, the EFV is one tool in the kit. We are looking at alter-
natives, as the Chairman suggested. We will continue to look at al-
ternatives to see what makes operational sense. But our initial look
at the LCAC option, sir, was that it was not practical at this time,
sir.

Mr. YOUNG. The EFV would be carried in the same type of ship
that carries the LCAC?

General FLYNN. Yes, sir. The EFV would be carried in an am-
phibious ship, but then we would have to preload the different
spaces and the different load plans on the amphibious ships, which
you are very familiar with. It does change that load plan signifi-
cantly, sir. And it does change the capability, our ability to build
combat power ashore quickly, sir. It does change the way that we
do things. And based on our initial operational look on it, it wasn’t
feasible with an unarmored like LCAC. So right now we don’t have
an armored LCAC under development, sir, but like I said, all op-
tions are being looked at, sir.

Mr. YOoUNG. General, thank you very much. I look forward to the
rest of your testimony.

Thank you, Mr. Chairman.

Mr. MURTHA. Mr. Bishop.

EXPEDITIONARY FIGHTING VEHICLE (EFV)

Mr. BisHOP. Sir, we have been tasked with looking very, very,
very closely at all of our weapons systems and determining what,
if any, are not the most efficient use of taxpayers’ dollars, while at
the same time maintaining our mission of the most effective weap-
ons for our men and women who are in harm’s way. And, of course,
it is very difficult, and it is a tough job. Some tough decisions are
going to have to be made. And this particular project, the EFV,
seems not to be proving cost-effective based upon the amount of
time, the dollars and the effective outcomes.

Several liabilities have been demonstrated. Most prominent to
me is the fact that once it has landed, about to embark upon a
landing, it is 90 seconds of time when you have got marines that
are packed in with all of their equipment that they actually are im-
mobile and sitting ducks, and to the extent that that exposes them,
that is a problem.

You also have the difficulty in being able to justify continuing to
spend the dollars on this when right now it is not meeting all of
the expectations that we have.

And so my concern is why shouldn’t we consider eliminating or
looking at cutting back on this particular weapons system? How
much is it costing us per year?

General FLYNN. Sir, there are a number of questions that you
asked. As the EFV transitions from planning where it is going
about 25 to over 25 knots inshore, it has to transition to get the
track back down. It continues to move forward at roughly the same
speed that the current Amphibious Assault Vehicle (AAV) does,
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and then it can engage to continue to come ashore. So there isn’t
an operational pause.

Mr. BisHOP. Don’t you have to bolt on the armor?

General FLYNN. No, sir. That would be a situational dependent
on the armor protection for the EFV. Right now the underbelly pro-
tection on the EFV is the same as that of a Stryker. So based on
the mission that we would be using, the protection of the EFV and
that type of situation would come from the speed of the EFV, and
better tactics, better training of our marines and procedures. There
is protection in mobility all by itself.

Mr. BisHOP. Maybe I misunderstood. I thought that I understood
that the bottom of it was aluminum.

General FLYNN. Yes, sir. It is a flat hull.

Mr. BisHOP. It does not have sufficient strength or heavy enough
armor initially without the extra bolt that—bottom on to withstand
the Improvised Explosive Devices (IEDs) and certainly the Explo-
sive Formed Projectiles (EFPs).

General FLYNN. Again, the idea would be in your tactics to avoid
the IEDs and EFPs and be able to move forward. The EFV is not
designed to perform a role, say, that you see the MRAP performing
i?l Operation Iraqi Freedom (OIF) right now. We will not use it for
that.

The other part of your question that you asked is why are we
doing multiple types of vehicles is because we are trying to create
a family of capabilities to have capabilities in a wide range of envi-
ronments.

On the performance of the program, sir, I can’t justify the pre-
vious performance of the program. When it went through its recent
certification in 2007, one of the things that came out of that re-
quirement was we came up with five knowledge points where that
the program has to perform. If at any point in one of those five
knowledge points it does not perform, you know, they are called off-
ramps for a reason. And we have those five performance knowledge
points right now. It just passed its first knowledge point, and it is
being monitored very closely, as the Chairman mentioned, to make
sure that we continue to do that, sir.

Mr. MURTHA. The time of the gentleman has expired.

Mr. Frelinghuysen.

WEIGHT OF EXPEDITIONARY FIGHTING VEHICLE

Mr. FRELINGHUYSEN. I am afraid many of our questions are Ex-
peditionary Fighting Vehicle-centric here. First of all, obviously the
Marines are like a favored nation. We would like to give you what-
ever punch you need. I was out to take a ride in one of these vehi-
cles about 3 years ago. I think it was then Colonel Brogan, and
now it is General Brogan. A lot of enthusiasm.

How much does it weigh right now, the EFV?

General FLYNN. Sir, I think the weight of the vehicle is about 50
tons, I believe, sir.

Mr. FRELINGHUYSEN. The weight concerns me just as a lay per-
son. It is remarkable that you could have something that goes into
the water, comes out and could be a land vehicle. You put 17 Ma-
rines in the back of it; isn’t that what the game plan is?

General FLYNN. Yes, sir.
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Mr. FRELINGHUYSEN. With all their gear, how much is that? How
much weight does that add to it?

General FLYNN. Sir, every combat Marine carries about 100
pounds of gear, 80 to 100 pounds.

Mr. FRELINGHUYSEN. A lot of gear.

The issue here, if you have bad weather, I mean, we were out
there, and I am sure they wouldn’t have taken us out unless the
weather was fairly mild. I mean, I wondered whether we would
ever come up—I won’t say for air, but it wasn’t rough seas, and,
you know, there is a lot of weight in that vehicle. If we are 50 or
60 miles offshore, let’s say off Korea somewhere, you know, who
has done the homework in terms of its, let’s say, survivability in
bad weather? Can you talk a little bit about that?

General FLYNN. Sir, all of the——

Mr. FRELINGHUYSEN. I think it is a neat idea, and I am sup-
portive of it, but I am concerned about the weight and, you know,
j1}1lst the view of maybe this could be sort of a sitting duck out
there.

General FLYNN. Sir, the vehicle has the survivability to launch
from over the horizon and to get safely to the shore. We have plen-
ty of experience doing amphibious operations and launching
even——

Mr. FRELINGHUYSEN. The history of the Marines in terms of am-
phibious, I think, is remarkable. But, I mean, with this new fight-
ing vehicle, 50 miles from shore in bad weather

General FLYNN. Sir, those are the considerations that an oper-
ational commander would have to take into account on the timing
of the operation. They have existed forever, and they will continue
to exist. And that is one of the things that commanders decide is
what risk they can take. But the vehicle is capable to launch from
over the horizon and to get safely ashore, sir. There is no doubt in
my mind about that capability, sir.

Mr. FRELINGHUYSEN. Okay. Thank you, Mr. Chairman.

Mr. MURTHA. Mr. Hinchey.

JOINT LIGHT TACTICAL VEHICLE (JLTV)

Mr. HINCHEY. Thank you, Mr. Chairman.

General, thank you very much. I am sorry I got here a little bit
late. I wasn’t able to hear the things that you opened up with.

I was wondering, however, about the situation in Afghanistan,
which is likely to be different than the situation in Iraq, and the
fact that the President is moving 17,000 additional troops over
there, particularly marines. And I am wondering whether about
the JLTV, this new vehicle, and how likely that is to be useful, per-
haps more useful than other vehicles, particularly in the cir-
cumstances that we have to deal with in Afghanistan. And I was
wondering what you might think about that and if it is something
that we should focus attention on, what we might do successfully
to move it forward as quickly and effectively as possible.

General FLYNN. Sir, we are excited about the JLTV within the
Marine Corps. For all the reasons that some of the Members have
already said, we would like to get lighter. And we see in the JLTV
the possibility based on what we think is possible with technology
to get a vehicle that is more mobile and is lighter.
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One of the things that attracts us to why we are trying to keep
the JLTV within weight parameters is we want it to be helicopter
transportable with the ability of—to be able to go where the enemy
may not think you are capable of going. Plus the ability of a lighter
vehicle allows us more flexibility on being able to load on ship, and
also there is a degree of mobility that comes on the ground by just
being lighter and having the ability to go into areas where we may
not have the right trafficability.

So the current status of the program is it has just started its
technology demonstration phase. I think there are three variants
that are being done by three different companies. And what we are
doing is we are going to see what comes out of that technology
demonstration phase, sir, and our key thing that we are pushing
for is we need the vehicle to remain light. And we need it to be
mobile both on the ground and also transportable from the sea and
from the air.

Mr. HINCHEY. I have been spoken to by some company that is in
the process of developing a security material which is much lighter,
but apparently much stronger, to surface around the bottom or
elsewhere on vehicles like this. It is amazingly light, but very, very
strong. Is that something that makes sense particularly for the
LTV?

General FLYNN. Sir, any material that is a leap ahead in tech-
nology that makes us lighter is something that we would be inter-
ested in. And we are seeing a lot of things that come out of science
to offer potential to be lighter and at the same time get the same
level of protection.

Mr. HINCHEY. So this is something that is getting attention
and——

General FLYNN. Yes, sir. We are always looking at new materials
through our research labs, and our R&D efforts are to get lighter.

Mr. HINCHEY. General, thank you very much.

Mr. MURTHA. Mr. Kingston.

ACQUISITION LESSONS

Mr. KiNGSTON. Thank you, Mr. Chairman.

General, I wanted to talk to you about the MRAPs, and we had
recently heard from the inspector general’s report on—basically it
was Defense-wide procurement problems. But he had focused in on
the Marine Corps and the MRAP purchasing and just kind of
bouncing around said that contracting officers, officials used inap-
propriate contract approaches, ignored acquisition regulations, used
ineffective pricing tools resulting in prices that could not have been
determined to be fair or reasonable. The Marines did not use the
Truth in Negotiations Act to obtain costs or pricing data to ensure
fair and reasonable price, thus concluding that the contracting offi-
cials did not adequately evaluate prices during the source selection,
resulting in the Marine Corps having no assurances that prices
paid were fair and reasonable, and likely paid more than it should
have for the vehicles. The IG estimated that for one contractor,
there was about $45 million in lost potential savings because of the
failure to obtain volume discounts. I am sure you are familiar with
that.
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But those are some of the things that we had from that hearing.
And I was wondering, first of all, it is just so disappointing to think
that that would happen. So I would like to know, how did it hap-
pen, in your estimation? And then, what are you doing about it?
And, you know, I mean, I have been in Washington for a while, and
government agencies are always telling you what they are going to
do about something. And if what they are going to do about things
were all done, then none of these testimonies would have hap-
pened.

So I guess my bigger question is I would rather look back than
hear the forward, because I have heard the forward so many times.
And as Mr. Frelinghuysen says, everybody in this Committee is
very, very pro-Marine. So it is even a little bit more disappointing
to think that this would happen to you guys. But it certainly did
happen, and, in my opinion, it was a very scathing report. So tell
me your side of the story. And I will yield.

General FLYNN. Sir, I am not a procurement specialist. I am the
requirements guy. And I have read the report. And I will tell you
this: The MRAP, we were the lead. The Marine Corps was the lead
procurement agency for the entire Department of Defense. And
what we were trying to do was in a very short period of time meet
the needs of the warfighter, both Soldiers and Marines and Sailors
and Airmen, on the ground in Iraq. We went out to, I think, ini-
tially 10 companies and asked them to provide prototypes that
were immediately thrust into testing, and we went and got best of
breed. And based on who could produce what, contracts were
awarded.

I am not taking exception to the report, sir. There is some dis-
agreement that I could give you additional information for the
record as to what we agree with and what we don’t agree with in
the report. But one of the things with an IG report, there are al-
ways lessons learned, sir. This was a unique procurement program
that did deliver, I think, in almost record period of time. And there
are lessons to be learned from that, and we have taken those les-
sons to heart, and you will see that we will apply those lessons to
future activities.

But this was, I very much believe, a unique effort, sir, that did
deliver capability pretty quick. And could it have been done better,
sir? I am not going to argue with that. It could have. But we have
learned from that, sir, and we will make it better in the future.

Mr. KINGSTON. The IG report did say that you did do everything
very, very quickly, which was maybe the first call-in on this, and
perhaps some of the dollars that were lost were made up for in
lives that were saved, because I know that we in Washington were
very excited about MRAPs, and everybody was pushing for them.

General FLYNN. As you know, sir, there were many models and
many companies to produce that, and there was the ability to get
the industrial base to produce as many vehicles and three different
variants of those vehicles as quickly as possible, sir.

Mr. KINGSTON. Well, thank you, General.

[CLERK’S NOTE.—Information provided to Mr. Kingston.]
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UNWEDSﬂMESMAmNECORPS
HEADQUARTERS UNITED STATES MARINE CORPS
WASHINGTON, D.C. 20380-0001 .

The Honorable Jack Kingston
Subcommittee on Defense
Committee on Appropriations
U.S. House of Representatives
Washington, DC 20515

Dear Mr. Kingston:

- During the March 10, 2009 hearing on Marine Corps’ Ground
Equipment, you asked that I provide some information on the
Marine Corps’ position on the Procurement and Delivery of Joint
Service Mine Resistant Armor Protected (MRAP) Vehicles DoD IG
Report—29 January 2009 (Report No. D-2009-046) . I believe the
enclosed information paper provides the necessary background and
rational for the Marine Corps’ position.

Thank you for your continued interest and this opportunity to
address this very important. issue. :

Sincerely,

( nn
Lieutenant Géneyal, U.S. Marine Corps
Deputy Commandant, Combat Development and Integration

Copy to:
The Honorable John Murtha, Chairman
The Honorable C. W. Bill Young, Ranking Member
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, 17 March 09
INFORMATION PAPER

Subject: USMC POSITION ON DOD IG REPORT DATED 29 JANUARY 2009 (REPORT

2.

3.

NO. D-2009-046) PROCUREMENT AND DELIVERY OF JOINT SERVICE M]NE
RESISTANT ARMOR PROTECTED (MRAP) VEHICLES

ase. CMC Congressional Testimony Preparation.

Take Away. Both the ASN(RDA) and the Marine Corps provided written comments to-the
DoD IG report and disagreed with a number of assertions in Finding C.

Key Points

The Maritie Corps agrees with the following:
Finding A. Actions Taken to Accelerate Mine Resistﬁnt Ambush Protected Vehicle Delivery

e DoD IG concluded that the combination of actions executed to address the urgent need
for accelerating the delivery of MRAP vehicles to theater was innovative and effective.

o The DoD IG found that Marine Corps System Command (MCSC) implemented
aggressive contractual delivery schedules to meet the theater demand for MRAP

vehicles as directed by the Secretary of Defense.
Recommendations

» The Marine Corps has incorporated the DoD IG report recommendation that future
procurements for MRAP vehicles are properly competed or justified on a sole-source
basis. Our acquisition strategies included this consideration for the MRAP II and sole-
source award of MRAP CAT III procurements. MRAP-All Terrain Vehicle (M-ATV)
prices for each part of the competition will be negotiated separately.

s - MCSC has communicated to its ccntractmg officials the importance of making price

reasonableness determinations and ensuring cost or pricing data are requested. MCSC
is building a framework for the price reasonableness determination that will be used for
the M-ATV procurement. This procurement, though part of the overall Joint MRAP
Vehicle Program, is being conducted by the U.S. Army Tank-. Automotwe and
Armaments Command (TACOM).

* We will attempt to build sufficient flexibility into the production contract to deal with
both planned and potential quantities. We also sought both step and cumulative
quantity discounts as part of the Request for Proposals for the M-ATV procurement.
An OSD Peer Review was conducted before the request for proposal (RFP) release, and
a second Peer Review is being conducted during M-ATV source selection.
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The Marine Corps disagreed with the following:
Finding C. Price Reasonableness Determination

s We disagree with the DoD IG report conclusion that the MCSC contracting officer
chose an inappropriate contract type for the MRAP procurement. The Director of the
Defense Procurement Acquisition Policy and Strategic Sourcing (DPAP), also agreed
that firm fixed price was the correct contract type. He stated “The use of firm fixed
price contracts would be perfectly appropriate if buttressed with the appropriate
analysis to determine fair and reasonable prices.” We believe our approach, vetted with
OSD, was appropriate. We believe that the contracting officer reasonably determined
that a fixed-price contract was appropriate for the MRAP procurement.

‘We believe that MCSC netted actual savings of $127 million by negotiating bi-lateral
contract modifications to produce more than the 1,500 vehicles that were originally

. contracted for in the base year. We purchased those vehicles at base-year price rather
than opﬁon-year pricing. The difference between ordering at base-year rather and
option-year pricing of 4,186 vehicles was $127 million. We understand the approach
suggested by DoD IG. The DoD IG method suggests potential savings of $45.6 million-
by using volume discounts. We should have asked for an additional volume discount,
‘We do not believe we would have received both discounts. We believe our method was
a better investment for the government, as reflected in net actual savings of $127
million verses a hypothetical savings of $45.6 million.

s We believe the price range in the chart on page 25 is misleading. In January 2007, nine
vendor proposals demonstrated potential to meet the program’s overarching objective —
field the maximum number of survivable, safe, sustainable MRAP vehicles in the
shortest period of time — received contract awards to each deliver two CAT I and two
CAT 1I for initial test and evaluation. We believed from the onset that “some” of the
vehicles may not pass production verification and survivability tests, but we could not
tell that definitively from the paper proposals. For that reason, it was decided that
leaving any high potential producer that “could possibly” manufacture a survivable
vehicle on the sidelines was an unacceptable risk when the Joint Forces had an urgent
need for these vehxcles

Of the nine vendors, Oshkosh Truck (OTC), at $306,199, was the least expensive, but
failed Limited User Evaluation (LUE); General Purpose Vehicles (GPV) was the most
expensive at more than $1 million per vehicle, but was terminated for convenience
because the company failed to deliver any test vehicles. GPV’s paper proposal offered
an enhanced maneuverability and mobility solution (the only vendor to offer this
capability). GPV’s contract award was terminated, and the entire $5.1 million was de-
obligated. The unit prices on page 25 reflect unit pricing for a procurement order

_quantity of 1 to 200 vehicles. Approximately 95% of the MRAP vehicles actually
procured were purchased at higher step ladder quantity pricing where unit price ranges
did not range so greatly among the vendors.
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As of 16 March 09, MCSC has ordered 16,242 vehicles to meet,DoD requirements. Of
the five vendors that produced significant quantities of vehicles, the top vehicle unit
price paid by the Government was $629,800 (for 75 vehicles); the lowest was
$443,000, representing an average base variant cost of $507,860 with an average unit
price variance across vendors of $112,891.*

*The actual average cost of a CAT I = $507,728; the actual average cost of a CATII =
$508,472

Ultimately, MCSC ordered large quantities of CAT I and CAT II vehicles from five
fully qualified vendors. These manufacturers proved their ability to produce vehicles
with the required production numbers and to deliver within established timelines.
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Mr. MURTHA. Ms. Kilpatrick.
READINESS

Ms. KIiLPATRICK. Thank you, Mr. Chairman.

General, it is good to see you again. Thank you for your help in
getting me ready for understanding what we do here.

I noticed by your testimony, you are calling it the Marine Corps
ground equipment. My question, having heard some of my illus-
trious colleagues talk to you about the readiness of our Marine
Corps—and I like the multitype vehicles that you use. EFV is what
I have been reading about the last few hours, 24 hours or so. Two
questions: Is the Marine Corps ground equipment ready, capable,
up to par as we move into this new conflict? And not new, but Af-
ghanistan, as we are moving out of Iraq into Afghanistan? Is the
multitype vehicles, including the EFV and the—I was in Stryker,
by the way. I went to see Stryker in Michigan a couple weeks ago
and was there and found—you mentioned it this morning in terms
of part of this multifleet that you have. How does it compare to the
EFV? And are we ready in general as we move forward out of Iraq
into Afghanistan with this terrain and all that goes with that?

General FLYNN. Ma’am, one of the things that we are doing
based on the support over the years that we have received from the
committee is we have been resetting the force. We have been re-
capitalizing our equipment. Right now what we are doing is we
have our feet in two canoes almost. And what we are doing is we
are preparing the equipment that is coming out of Iraq, and we are
taking equipment out of storage in the United States and sending
that to Afghanistan. And then we will take the equipment from
Iraq and put it through our maintenance depots, and we will also
do some triage on the equipment when it is coming out of theater.
So we have a pretty detailed, solid plan to make sure that we
maintain readiness through this transition and to also reset the
force where possible.

Basic difference between an EFV and a Stryker is one is a track
vehicle designed to be able to also swim in from 25 to 40 miles off
the coast. Stryker is a wheeled vehicle, and it doesn’t have that ca-
pability. They have similar capabilities in terms of mobility. But
again, we are looking for both type vehicles in our inventory. We
are looking for the EFV, and we are also looking for a Marine Per-
sonnel Carrier, one of the vehicles that has a lot of similar charac-
teristics to what a Stryker has.

Ms. KiLPATRICK. And will we meet this kind of R&D for the
EFV? I mean, are we going to make it? I know they are back end.

General FLYNN. Ma’am, right now what has happened with the
EFV, it has gone through its first knowledge point right now a cou-
ple of months ago, and it performed better than the requirement.
We were looking for 43.5 hours between failures and we predict 61
hours. We have other knowledge points coming up that are re-
quired for the program to meet. At the same time, components now
are actually undergoing testing now, heat, vibration testings, to
make sure that when we put the prototypes together, that we are
not going to be surprised by any issues with components. So we
have the message of the importance of monitoring the performance
of the program while it goes through this critical phase.
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Ms. KILPATRICK. And then finally, Lima, Ohio, is where you
make the EFV. You also make the Stryker there. I am from Michi-
gan. We are hurting bad. When you get it right, we want you to
also make it in Michigan. Thank you.

Thank you, Mr. Chairman.

MARINE HELICOPTER

Mr. MURTHA. Well, I appreciate the indulgence of the Committee.
As I said, I wanted to be out of here as soon as we could today.

But let me just caution General Flynn, I went out to visit the
armed helicopter last year, and when I came back, I sent the staff
out, and we cut it in half. Even though we have a member of the
Committee that is from that area, we felt it couldn’t carry the
weight. It was already excessive weight for the engine. They paid
no attention to what I said. The Army agreed with me, and we
eliminated the program.

Helicopter One. Long before anybody else said anything, this
Committee said, we cut $200 million. We are not going to spend
that kind of money, the requirements the Secret Service put on
that helicopter. And so we cut $200 million out of that program.

This program is on the bubble as far as I am concerned, General.
I mean, this program, we spent $4 billion. And I am prepared to
recommend to the subcommittee that we continue the program
with your assurance that you are going to give us some responsible
recommendations about what is happening and guidelines about
what is happening as it goes down the road. And you are going to
look at alternatives. And this is so important, the alternatives to
this vehicle. You know, $4 billion we spent. The rest of the money
we spend—if we have spent it, it would be $20 million per vehicle.
I think some changes need to be made in it. And on the other hand,
you are the guy that is going to run the program. You are going
to make the requirements.

But I have a great concern about this program going forward. I
know the Commandant personally is taking an interest in it, and
that reassures me that we will be able to recommend that it go for-
ward and spend a little more research money this year as you give
us quarterly reports about how the program is going. So I appre-
ciate your indulgence and look forward to trying to work out these
programs with you for the rest of the year.

Any questions, Bill?

INTERNALLY TRANSPORTABLE VEHICLE

Mr. YOUNG. I guess I have one quick question. On the Internally
Transportable Vehicle (ITV), General, the overcost has been very,
very substantial. Can you tell us why?

General FLYNN. Sir, I would like to answer that question for the
record for you if I could, sir. I couldn’t give you that answer right
now, sir.

Mr. YouNG. Okay.

General FLYNN. And I would like to answer it for the record for
you, sir, to make sure I have it correct.

Mr. YOUNG. Okay. The reason I asked the question, the average
cost for the ITV has risen from $94,000 to $209,000 for the vehicle,
and if you add the mobile ammunition trailer, it has risen from
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$579,000 to over $1 million. So this gets my attention. So if you
could provide us some information on that, I would appreciate it.
Thank you.

General FLYNN. Sir, I will, sir. Thank you.

[The information follows:]
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UNITED STATES MARINE CORPS
HEADQUARTERS UNITED STATES MARINE CORPS
WASHINGTON, D.C. 20380-0001

The Honorable C. W. Bill Young
Subcommittee. on Defense
Committee on Appropriations
U.S. House of Representatives
Washington, DC 20515

Dear Mr. Young:

During the March 10, 2009 hearing on Marine Corps’ Ground
Equipment, you asked that I provide some information on the
Growler Internally Transportable Vehicle. I believe ‘the.enclosed
information paper provides the necessary background and
rationale for the current cost of the Growler Internally

Transportable Vehicle.

Thank you for your continued interest and this opportunity to
address this very important issue.

Sincerely,

Ge:
Lieutenant General, U.S. Marine Corps
Deputy Commandant, Combat Development and Integration

Copy to:
The Honorable John Murtha, Chairman
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16 Mar 09

INFORMATION PAPER

Subject: Questions for the Record (QFRs) from HAC-D Ground Equipment Readiness
Hearing on 10 Mar :

1. Parpose. To respond to Representative C.W. Bill Young’s (R-10th/FL) question, “The
average cost of a single Growler has risen 120 percent, from about $94,000 when the contract
was awarded in 2004 to $209,000 in 2008. The unit cost for the vehicle with mortar and
ammunition trailer has grown 86 percent, from $579,000 to $1,078,000. If you could provide
us some information on that, I would appreciate it.”

2. Answer. In 2004, the projected cost of an Internally Transportable Vehicle (to be built with
older design M-151 type components) was $94,000. We have added many changes to improve
transportability in the V-22, ground mobility, reliability, overall performance and safety. ITV
improvements that contribute to a higher cost today include:

o Power steering and brakes for safety and to combat driver fatigue.

© Height adjustable air ride suspension to improve internal V-22 transport and mobility,
along with replacement of all suspension components with much stronger and better
performing items.

o Higher capacity transmission and cooling system to increase load carrying capacity in
extreme hot weather, at altitude and in steep or sandy terrain and a cold weather package
to allow for use at high altitudes or in extreme cold. '

o Replacement of original drive train (transfer case, differentials, drive-shafts, half-shafts
and hub assemblies to increase load carrying, safety and reliability.

o Addition of a communications support package including mounts, amplifiers and
antennas.

o Armored and limited blast attenuating seats to improve survivability.
o Extremely lightweight collapsible ring mount as requested by the users.

o Addition of a fourth seat (required significant re-design) to support added requirements
for Enhanced Company Operations (ECO).

o Many additional performance, safety and durability changes developed during 3 1/2 years
of rigorous developmental and operational testing. All components are now current
automotive standard for this type of vehicle.
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Mr. MURTHA. Ms. Kaptur, we are trying to adjourn the Com-
mittee.

Ms. KAPTUR. Go right ahead, Mr. Chairman.

Mr. MURTHA. Mr. Visclosky, unless you have some questions, we
are going to adjourn the Committee.

Mr. ViscLosKY. I am fine, Mr. Chairman.

Mr. MURTHA. Thank you very much. The Committee will adjourn
until tomorrow at 10 a.m. Thank you very much.

General FLYNN. Thank you, sir.

[CLERK’S NOTE.—Questions submitted by Mr. Murtha and the an-
swers thereto follow:]

CONTRACTING MRAPs

Question. Congress has appropriated over $22 billion for procurement of MRAPs
DoD-wide. These funds were made available to respond to a critical need—and did
so.
However, a Department of Defense Inspector General report, (dated 26 Feb 2009)
states that contracting officials used inappropriate contracting approaches, ignored
acquisition regulations, or used ineffective pricing tools resulting in prices that could
not always be determined to be fair and reasonable.

The IG did compliment the Marine Corps because they took effective actions to
accelerate delivery of MRAP vehicles and addressed material shortfalls. In addition,
the Army and Marine Corps developed MRAP requirements based on theatre com-
mander assessments.

The IG report on the Procurement and Delivery of Joint Service Armor Protected
Vehicles, found that the Marine Corps Systems Command did not properly deter-
mine that contract prices were fair and reasonable when they awarded nine firm
fixed price contracts for Mine Resistant Ambush Protected (MRAP) vehicles. As of
June 30, 2008, the contracts were valued at $9.1 billion. Contracting officials relied
on competition as the basis for price reasonableness even though the awards were
made for dissimilar vehicles with a wide range of prices.

Generals, is this true? Were common procurement practices vitiated in order to
speed the process?

Answer. While expediency is a hallmark trait of the MRAP program, all necessary
procurement and acquisition procedures were considered and utilized. The mode for
achieving the speed and effectiveness of placing MRAPs in the hands of the
warfighter was to run many processes in a compressed and simultaneous manner.
At no point did we ever consider that our approaches made any of the steps ineffec-
tive or invalidated in any manner the required federal, DoD, and service-unique ac-
quisition regulations and policies.

Question. If so, have your services done an analysis of cost savings that might
have been realized? For example, for Category I vehicles, the prices ranged from
$306,000 to $1,089,000. The current lead contracting officer could not explain how
the price and evaluation team concluded that prices were fair and reasonable.

Answer. We believe the price range in the DoD IG report on page 25 is mis-
leading. In January 2007, nine vendor proposals demonstrated potential to meet the
program’s overarching objective, which was to field the maximum number of surviv-
able, safe, sustainable MRAP vehicles in the shortest period of time. Contracts were
awarded to each vendor to deliver two CAT I and two CAT II vehicles for initial
test and evaluation. We believed from the onset that “some” of the vehicles may not
pass production verification and survivability tests, but we could not tell that defini-
tively from the paper proposals. For that reason, it was decided that leaving any
high potential producer that “could possibly” manufacture a survivable vehicle on
the sidelines was an unacceptable risk when the Joint Forces had an urgent need
for these vehicles.

Of the nine vendors, Oshkosh Truck (OTC), at $306,199, was the least expensive,
but failed Limited User Evaluation (LUE); General Purpose Vehicles (GPV) was the
most expensive at more than $1 million per vehicle, but was terminated for conven-
ience because the company failed to deliver any test vehicles. GPV’s paper proposal
offered an enhanced maneuverability and mobility solution (the only vendor to offer
this capability). GPV’s contract award was terminated, and the entire $5.1 million
was de-obligated. The unit prices on page 25 of the report reflect unit pricing for
a procurement order quantity of 1 to 200 vehicles. Approximately 95% of the MRAP
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vehicles actually procured were purchased at higher step ladder quantity pricing
where unit price ranges did not range so greatly among the vendors.

Question. According to the IG, “For $1.2 billion of non-vehicle items, (the IG)
found no corresponding independent government cost estimates for evaluation. The
Marine Corps also did not obtain volume pricing discounts from two contractors for
orders in excess of 1,500 vehicles.” Can you respond to this?

Answer. We believe that MCSC netted actual savings of $127 million by negoti-
ating bilateral contract modifications to produce more than the 1,500 vehicles that
were originally contracted for in the base year. We purchased those vehicles at base-
year price rather than option-year pricing. The difference between ordering at base-
year rather and option-year pricing of 4,186 vehicles was $127 million. We under-
stand the approach suggested by DoD IG. The DoD IG method suggests potential
savings of §45.6 million by using volume discounts. We do not believe we would
have received both discounts. We believe our method was a better investment for
the government, as reflected in net actual savings of $127 million versus a hypo-
thetical savings of $45.6 million.

Question. General, have actions been taken to identify why this happened, who
is responsible, and how to preclude this from happening in the future?

Answer. The Marine Corps has incorporated the DoD IG report recommendation
that future procurements for MRAP vehicles are properly competed or justified on
a sole-source basis. Our acquisition strategies included this consideration for the
MRAP II and sole-source award of MRAP CAT III procurements. MRAP-AIl Terrain
Vehicle (M-ATV) prices for each part of the competition will be negotiated sepa-
rately.

MCSC has communicated to its contracting officials the importance of making
price reasonableness determinations and ensuring cost or pricing data are re-
quested. MCSC is building a framework for the price reasonableness determination
that will be used for the M-ATV procurement. This procurement, though part of the
overall Joint MRAP Vehicle Program, is being conducted by the U.S. Army Tank-
Automotive and Armaments Command (TACOM).

We have attempted to build sufficient flexibility into the production contract to
deal with both planned and potential quantities. We also sought both step and cu-
mulative quantity discounts as part of the Request for Proposals for the M-ATV pro-
curement. An OSD Peer Review was conducted before the request for proposal
(RFP) release, and a second Peer Review is being conducted during M-ATV source
selection.

JOINT LIGHT TACTICAL VEHICLE (JLTV)

Question. Since the initiation of the JLTV program, the military departments
have procured over 16,000 Mine Resistant, Ambush Protected (MRAP) vehicles.
Now, the MRAP Joint Program office is in the process of procuring 400 light
variants of the MRAP for duty in Afghanistan, and a more mobile MRAP All Ter-
rain Vehicle (M-ATV) is being considered. Still, the JLTV program—a quite similar
vehicle, is still under development.

Given the similar requirement and specifications for the M-ATV and the JLTV—
combined with the immediate need for mine resistant protected vehicles in Afghani-
stan, is it necessary for BOTH of these programs to continue?

Answer. The M-ATV program will rapidly procure, in 2009-10, vehicles to meet
the combatant commander’s immediate requirement to overcome the mobility defi-
ciency of previous versions of MRAP in Afghanistan and to provide a more robustly
armored vehicle than the Up-armored HMMWVs. The narrow set of requirements
that define M-ATV are focused on armor protection and increased off-road mobility
in the Afghanistan terrain. The requirements do not take into account limitations
posed by shipboard or tactical aviation transportability requirements. The require-
ments that define the Joint Light Tactical Vehicle (JLTV) program are heavily influ-
enced by lessons learned from the MRAP program. The JLTV program is currently
in the technology development phase of the acquisition process where vehicle proto-
types and requirements will be evaluated, assessed and adjusted for the purpose of
controlling risk and unneeded cost growth. Unlike the narrow focus of the MRAP
program, JLTV seeks to achieve an appropriate balance of protection, payload, and
performance (mobility and transportability) to support Joint warfighter require-
ments across the range of military operations and in a wider variety of operational
environments and terrain.

Quest;'on. Could you describe where each of these programs are in terms of devel-
opment?

Answer. JLTV—The Defense Acquisition Executive (DAE) approved the Milestone
A Decision in December 2007. A Request for Proposals was released in February
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2008 and three contracts were awarded in October 2008 to Lockheed Martin/BAE,
GTV (Joint Venture between GDLS & AMG) and BAE/International Navistar, which
was followed by protests submitted to the GAO on behalf of Northrop Grumman and
Textron. The protests were recently denied and the program started the 27 month
TD Phase in March 09. TD phase results will inform and support finalization of the
Capabilities Development Document (CDD).

M-ATV—A non-developmental item (NDI) solution for the M-ATV is sought in re-
sponse to a U.S. Central Command Joint Urgent Operational Needs Statement
(JUONS). After a first round of armor, ballistic and mobility testing, the Govern-
ment awarded five indefinite delivery indefinite quantity (IDIQ) contracts Thursday,
30 April 09 for three additional production representative vehicles. These 15 vehi-
cles are now at Aberdeen for additional mobility and ballistic testing and all other
evaluation. The Government anticipates down-selecting to one offeror for production
delivery orders, but may not limit itself to one vendor. A production contract may
occur by the end of June 2009.

Question. Do you think it is feasible to combine this effort to produce one good
machine? If so, what would that cost in terms of time?

Answer. No. M-ATV is an immediate solution to address concerns about protection
and off-road mobility for the emerging theater requirements. JLTV is intended to
be a long term solution that balances the “Iron Triangle” of protection, performance,
and payload, while maintaining expeditionary transportability. While M-ATV will
provide protection and limited mobility, it trades expeditionary transportability and
provides limited payload.

EFV PROGRAM NECESSITY

Question. Granted, there are scenarios that would justify any program, but given
the fact that the U.S. has not conducted a beach assault landing in 59 years, is it
possible that the EFV is no longer necessary?

Answer. The Marine Corps has conducted more than 100 amphibious operations
in the last 25 years; operations such as Liberia, Somalia, Grenada and the amphib-
ious demonstration during Desert Storm which tied up numerous Iraqi divisions
during the liberation of Kuwait. EFV will provide the necessary capabilities to meet
the security challenges across the quadrants of conflict (Irregular, Traditional, Cata-
strophic and Disruptive) not available in any other platform. EFV remains crucial
to Expeditionary Maneuver Warfare and Ship-to-Objective Maneuver, important
concepts in today’s anti-access environment. Anti-ship cruise missile lethality was
demonstrated when Hezbollah struck an Israeli warship during the Lebanon crisis
in 2006; we need to keep ships over the horizon. A surface amphibious assault plat-
form that self-deploys from a ship at high speed provides the joint commander mass
combat power ashore. Keeping amphibious ships 25 nautical miles from the beach
reduces the threat from cruise missiles and mines. The Joint Requirements Over-
sight Council validated the characteristics for effective amphibious assault. The
EFV uniquely provides such essential characteristics.

Question. It has been suggested that the fleet might need to operate at least 100
miles from shore—beyond EFV’s range. What is the possibility of this occurrence?

Answer. All of the current planning and doctrine projects that the Navy will be
able to maneuver within 25 nautical miles, a distance that allows it to react and
respond to a potential missile threat. A surface amphibious assault platform that
self-deploys from a ship at high speed provides the joint commander the ability to
mass combat power ashore. Keeping amphibious ships 25 nautical miles from the
beach reduces the threat from cruise missiles and mines. The Joint Requirements
Oversight Council validated the characteristics for effective amphibious assault.

Question. Are we to the point where we debate whether or not this program
should go forward?

Answer. We are extremely confident that the EFV program is on the right track
to produce a very effective combat vehicle, one that is vital to the Corps’ ability to
conduct ship to objective operations.

The EFV was certified to Congress in June 2007 (following a Nunn-McCurdy
Breach) as:

— Essential to national security.

— No alternative will provide equal or greater capability at less cost.

— New cost estimates are reasonable.

— Management structure for program is adequate to manage program and costs.

During the Nunn-McCurdy certification process (2007) an IPT concurred with ear-
lier AoA findings and indicated there are no alternatives to the (Fix EFV) alter-
native which will provide equal or greater military capability at less cost.
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— A key takeaway is that initiating a (New Start) would increase operational
risk due to later deliveries (nearly 5 years), and pursuing the (Upgrade AAV) alter-
native, while entailing lower costs, would provide less military capability due to the
slow speed of the AAV.

COST/BENEFIT OF EFV DEVELOPMENT PROGRAM

Question. Exactly how much have we spent in research and development costs for
this program?
Answer. The following is a break-out of RDT&E costs:

RDT&E

— Program Value at Recertification (OSD-09)—$3,304.7

— Expended To Date—$2,291.5

Question. What are the projected development costs to complete this program?

Answer. The costs to complete SDD-2 are approximately $728M.

Question. Have any studies been undertaken to determine the cost of a redesign
that would take into consideration a more resistant shaped hull?

Answer. The safety and survivability of our Marines is paramount to our mission
success. An EFV Mine Protection feasibility study was completed in late 2007 along
with a study from The Center for Naval Analyses (CNA) which assessed external
V-Hull, Internal V-Hull and appliqué configurations for survivability and perform-
ance impacts. The CNA study concluded that the appliqué configuration provides in-
creased mine blast protection with minimum performance impacts. While restricted
to a flat-bottomed hull by the design requirements of a high-speed tracked amphib-
ian, the underbelly survivability design of the EFV has taken a critical approach
to integrate proven survivability attributes. A Level “A” kit matches or exceeds the
upgraded underbelly protection offered to the LAV-25/LAV III and Stryker by their
survivability kits, and the Level “B” kit matches or exceeds the upgraded protection
offered by the Bradley M2/M3 (BUSK) upgrade kit.

Question. Because of costs, the Marine Corps has reduced the previously planned
number of units by one-half. This program is far from over. Do you think that num-
ber will be reduced again?

Answer. The Marine Corps did not reduce the program due to cost per vehicle but
rather as a result of a self-assessment of the future battle field and the need for
a better mix of vehicles to overcome future threats. In early 2007, The Defense De-
partment’s Strategic Planning Guidance (SPQG) directed the Marine Corps to look at
its entire mix of vehicles for providing mobility across the spectrum of conflict. The
Marine Corps has proposed reducing its requirement from 1,013 EFVs to 573 in
order to procure larger quantities of other vehicles and provide protected ground
mobility to the greatest possible portion of the Marine Air-Ground Task Force
(MAGTF). By accepting risk in strategic flexibility (prepositioning), and reinvesting
resources to enhance irregular warfare mobility capabilities, the Marine Corps will
field a balanced vehicle fleet to support all assigned missions. In some ways the Ma-
rine Corps conducted its own QDR to better position itself as the nation’s force of
choice.

EFV’s RESISTANCE TO LAND MINES AND IEDs

Question. According to the EFV website: The EFV design mitigates the damage
caused by IED and RPG threats similar to those encountered by US forces in Iraq.
How is that possible given the flat bottom design?

Answer. The safety and survivability of our Marines is paramount to our mission
success. While restricted to a flat-bottomed hull by the design requirements of a
high-speed tracked amphibian, the underbelly survivability design of the EFV has
taken a critical approach to integrate proven survivability attributes. A study con-
ducted by Center for Naval Analyses (CNA) concluded that current bolt on appliqué
configuration provides increased mine blast protection with minimum performance
impacts. A Level “A” kit matches or exceeds the upgraded underbelly protection of-
fered to the LAV-25/LAV III and Stryker by their survivability kits, and the Level
“B” kit matches or exceeds the upgraded protection offered by the Bradley M2/M3
(BUSK) upgrade kit. Additionally, the EFV is equipped with specifically designed
blast shock absorbing seats for the crew and the embarked infantry and staff which
provide protection from mine blast shock.

Question. Your plan proposes that once ashore, armor could be applied to the un-
derside of the EFV. Initially, how will armor get to a beach landing and secondly,
who is going to stop, crawl under that 16” clearance and bolt on armor while being
fired upon? Is this a realistic scenario?
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Answer. The maneuver and lethality of the EFV will allow the combatant com-
mander to conduct continuing operations through the initial phases of an operation.
The bolt on of additional armor would not take place until the security environment
allowed it and at a location that is equipped for the support (i.e. a rear logistics op-
erating base with appropriate support).

Question. Would a V-shaped V-Hull force a total redesign of the EFV?

Answer. Yes.

Question. If the EFV fails its second Systems Development and Demonstration
(SDD), would it not be difficult to justify a third SDD phase?

Answer. There are various review and oversight processes in place which will
monitor the progress of the program, as required by the EFV Nunn McCurdy Cer-
tification restructure. In addition to these reviews and oversight opportunities, the
program has established “Knowledge Points” which will help ensure that the pro-
gram stays on course to successfully meet its reliability requirement.

— The first such Knowledge Point (KP-1) was successfully completed in Decem-
ber 2008 as the EFV program successfully released a Critical Design Review (CDR)
during a capstone event that assessed the EFV design as mature with a predicted
reliability estimate of sixty-one (61) hours Mean Time Between Operational Mission
Eailure (MTBOMF) greatly exceeding the exit criteria of forty-three point five (43.5)

ours.

Remaining Knowledge Points to occur in FY11/FY12&FY13 are:

— KP-2 New Demonstrated Reliability after redesign (22—27 hour MTBOMF)

— KP-3 New Projected Reliability after reliability growth mods (on curve)

— KP-4 New Demonstrated Reliability after reliability growth mods (on curve)

— KP-5 New Projected Reliability Meets KPP Requirement

THE ACQUISITION PROGRAM/AMBITIOUS SCHEDULE

Question. The Government Accountability Office (GAO) alleges that: “The program
did not allow enough time to demonstrate maturity of the EFV design during Sys-
tems Development and Demonstration (SDD). The original SDD schedule of about
three years proved too short to conduct all necessary planning and to incorporate
the results of tests into design changes. Specifically, the original schedule did not
allow adequate time for testing, evaluating the results, problems, and retesting to
make certain that problems are fixed before moving forward.” Have these problems
been addressed?

Answer. The failure of the initial System Development and Demonstration phase
(SDD) prototypes to demonstrate acceptable reliability during 2006 Operational
Analysis (OA) was the primary reason the program was restructured in 2007. A fo-
cused Design For Reliability (DFR) effort ensued where best practices in reliability
engineering, including the utilization of an Industry Standard software suite, and
robust Systems Engineering processes were instituted to improve the EFV’s design
and performance. At the culmination of the DFR effort, System Critical Design Re-
view (CDR), the EFV design is predicted to have a reliability of 61 hours mean time
between operational mission failure (MTBOMF), which exceeds the reliability
growth curve threshold allocation of 43.5 hours established for the CDR during the
program restructure.

Question. Do you see improvements in the program that will allow it to move for-
ward in an efficient manner?

Answer. The EFV program successfully passed a Defense Acquisition Board Re-
view following the Preliminary Design Review in Feb 2008. USD (AT&L) approved
the award of the SDD-2 contract for the construction of seven EFV prototypes to
be manufactured at the Joint Services Manufacturing Center in Lima, Ohio. The
first new EFV prototype is expected to roll off the assembly line in March 2010.

The EFV program held a successful Critical Design Review (CDR) in December
2008 which assessed the EFV design as mature with a predicted reliability estimate
of sixty-one (61) hours Mean Time Between Operational Mission Failures
(MTBOMTF) greatly exceeding the exit criteria of forty-three point five (43.5) hours.

Question. The EFV Approval was granted for the purchase of seven more EFV
prototypes—because the originals were worn out. The vehicles have incurred a 168
percent per-vehicle cost increase, and the Marines will now procure only half as
many (573) as originally planned. Combined with the need to purchase even more
prototypes, and the cost growth, both factors appear to be excessive. Can you elabo-
rate on why both situations have occurred?

Answer. In early 2007, The Defense Department’s Strategic Planning Guidance
(SPG) directed the Marine Corps to look at its entire mix of vehicles for providing
mobility across the spectrum of conflict. The Marine Corps has proposed reducing
its requirement from of 1,013 EFVs to 573 in order to procure larger quantities of
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other vehicles and provide protected ground mobility to the greatest possible portion
of the Marine Air-Ground Task Force (MAGTF). The current SDD prototype vehicles
have been vigorously tested and have now reached the wear and tear equivalent of
a 20-year service life which is adversely impacting the ability to distinguish inher-
ent vehicle reliability performance from age-induced failures. In order to continue
to grow reliability, new test assets are necessary to verify new design changes.

EFV TRANSFORMATION FROM SEA TO LAND MODE

%ug)stion. Is the EFV not a sitting duck while waiting to transform to a shore
mode?

Answer. Under the Ship to objective maneuver (STOM) concept, there is no oper-
ational pause at the beach. Although the EFV must reduce its operational speed
during transition from sea to shore it does not come to a stop but rather it can
maintain speeds in excess of 5 knots. The EFV seamlessly transports Marines from
ships located beyond the horizon to inland objectives without a pause in movement.

Question. Are there efforts to enhance this transformation time—or eliminate it
altogether by making the transformation on-the-move?

Answer. The EFV can transition on the move from high water speed of 25 kts
to land mobility. Although the EFV must reduce its operational speed during transi-
tion from sea to shore it does not come to a stop but rather it can maintain speeds
in ex%e&ils. Olf 5 knots that is Equivalent to or better than the legacy Assault Amphib-
ious Vehicle.

EFV DESIGN

Question. General, have you seen the interior of an EFV?

Answer. Yes.

Question. Wouldn’t you find it difficult to fit a Marine, and all his equipment on
eitheg side of the engine, and then the remaining crew in the passenger compart-
ment?

Answer. Each Marine has an individual seat that has been ergometrically de-
signed. Testing has demonstrated that not only can the EFV carry 17 combat-
equipped Marines but it does so in a way that makes them a more effective fighting
force at the objective. When compared to the current AAV, Marines who spent three
hours inside each vehicle performed much better in accomplishing various combat
tasks following their ride on an EFV.

MARINE PERSONNEL CARRIER (MPC)

Question. General, other than financial constraints, the Committee understands
that the Marine Corps believes that a shift to the right could better synchronize it
with fielding of the EFV. We've discussed EFVs. Is this the “real” reason?

Answer. The Marine Corps announced in May 2008 it was deferring Milestone A
(MS A) for the MPC program to the FY10 time-frame to allow the Marine Corps
to effectively prioritize near-term investment decisions, in order to provide a syn-
chronized mobility strategy with respect to the capabilities MPC, the EFV and JLTV
offer for the future.

Question. General Flynn, General Brogan, also in the room with us today, said,
“The Marine Corps wants that vehicle, (referring to the MPC) the requirement is
definitely there.” General, what amount of time is reasonable for Congress to extend
such programs?

Answer. The two-year investment period will allow for the maturation of Govern-
ment Furnished Equipment and armoring technologies the Marine Corps plans to
integrate onto the vehicles once produced. In addition, an MPC Technology Dem-
onstration effort has been initiated to inform CDD development on achievable capa-
bilities and integration risks.

Question. Also, it is the understanding of the Committee that, in the interim, the
Marines will continue to use MRAP vehicles and older assault amphibious vehicles.
Realizing that the Marine Corps did an analysis of alternatives over a year ago, and
considering the research and development costs, and by your own admission, the

MPC was “out-prioritized in . . . terms of budget,” did the Marine Corps consider
the Army’s Interim Armored Vehicle, the Stryker, a vehicle with very similar re-
quirements?

Answer. The MPC AOA identified a medium armored personnel carrier as the so-
lution to the MPC requirement. The initial Analysis of Alternatives (AoA) included
Stryker “legacy” but it did not meet the MPC requirements.

When the Army was moving toward a Stryker upgrade we saw an opportunity to
collaborate on a joint material solution. Since that time, we understand that the
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Army has limited their Stryker work to product improvement on same basic Stryker
chassis, thus limiting the scope of Stryker improvements. For the record however,
it’s fair to say Stryker will necessarily be considered in its current and Product Im-
provement Program (PIP) configuration as we update the AOA in the future.

The MPC program office is closely monitoring Stryker MOD and that it could like-
ly compete as a MPC candidate.

[CLERK’S NOTE.—End of questions submitted by Mr. Murtha.]
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GENERAL JAMES F. AMOS, ASSISTANT COMMANDANT OF THE MARINE
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INTRODUCTION

Ms. KAPTUR [presiding.] The Committee will be in order. We
would ask our special guests to take their place.

I want to welcome everyone this morning. Today our Committee
will hold a hearing on the causes and possibly some solution for the
injuries suffered by our soldiers and marines due to the very heavy
equipment loads carried by our infantry.

We are pleased to welcome General Peter W. Chiarelli, the Vice
Chief of Staff of the Army, and General James F. Amos, the Assist-
ant Commandant of the Marine Corps. Thank you, gentlemen, so
very much. These two gentlemen are well qualified to address the
problems and some potential solutions to how we, simply put, are
breaking down our soldiers and Marines. Thank you both for being
here and for your many years of service to our Nation.

General Chiarelli, you have stated that the Army has over 20,000
soldiers in a nondeployable status, many of them nondeployable
due to injuries received by carrying a very heavy combat load over
rugged terrain for an extended period. The load that our soldiers
and Marines carry over extended distances, over rough terrain, and
often at high altitudes frequently exceeds 100 pounds. Body armor
alone can weigh 30 pounds. The personal weapon, ammunition,
water, possibly a radio, spare batteries, all add to the load that
must be carried.

The Committee is looking forward to your statements and an-
swers to our questions on how we can provide better load-carrying
devices, how we can take some gear out of the rucksack, possibly
by more frequent and more forward resupply, and how we can
make gear lighter while still achieving the desired capabilities.

Before we turn to the opening statements from our witnesses, 1
would like to recognize the distinguished Ranking Member of our
Committee on Defense Mr. Young for any remarks that he might
have. Thank you so much, Bill.

Mr. YouNG. Madam Chairman, thank you very much. And I
want to share in the welcome, your welcome, to the two very distin-
guished military leaders.

The men and women who serve in our uniform are the best part
of our national defense. All of the technology in the world isn’t
going to work right without the right people handling it. This sub-

(47)
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committee has a very, very strong feeling toward anyone who
serves in our military.

The interesting subject today talking about lightening the load is
a good idea, because I have seen some of the soldiers in the field
trying to handle those 100-pound and more loads of equipment,
weapons, whatever. And that is a pretty tough load to begin with,
let alone when you get up to an altitude up to 10,000 feet or more,
which is some of the Afghan territory. So the subject of today’s
hearing is really, really important, and we look forward to your tes-
timony. Thank you for being here today.

Thank you, Madam Chairman.

Ms. KAPTUR. Thank you, Mr. Young, very much.

And now, General Chiarelli, you may proceed with your summa-
rizeddstatement, and your entire statement will be placed in the
record.

SUMMARY STATEMENT OF GENERAL CHIARELLI

General CHIARELLI. Madam Chairwoman, Ranking Member
Young, distinguished members of the Committee, I thank you for
the opportunity to appear before you today to discuss the impact
of combat loads on soldiers serving in Iraq and Afghanistan. This
is my first occasion to appear before this esteemed Committee, and
I pledge to always provide you with an honest and forthright as-
sessment. I have also submitted a statement for the record, and I
look forward to answering your questions at the conclusion of my
opening remarks.

First, on behalf of our Secretary, the Honorable Pete Geren, and
our Chief of Staff, General George W. Casey, I would like to take
the opportunity to thank you for your strong support and dem-
onstrated commitment to our soldiers, Army civilians and family
members. I and the other senior leaders of our Army care deeply
about them.

A soldier’s well-being is our foremost priority in everything we
do. Over the past several years, the Army has fielded numerous
technologies that have greatly improved a soldier’s capability and
the survivability of the force. However, the further challenge ef-
fected by this progress has been more and more weight added to
a soldier’s load, and the wear and tear on soldiers demonstrated by
the increases we have seen in musculoskeletal issues has had sig-
nificant impact on our deployability rate.

This is a challenge, and it needs to be addressed; however, we
must also recognize that there is no simple solution. The realty is
there is a trade-off to be made between the force protection and ef-
fectiveness. Certainly we could outfit a soldier with every piece of
body armor and equipment available, essentially encasing him or
her in a cocoon of protective technology; however, doing so would
diminish his or her effectiveness and his or her ability to maneuver
on the battlefield, thus putting him or her at even greater risk. A
cumbersome load, for example, could cause heat injury or hamper
a soldier’s ability to take cover quickly from enemy fire in the event
of an attack.

So the challenge cannot be solved simply by developing, pro-
curing and fielding lighter technology and equipment, although
that is a critical part of the solution. Instead, to properly address
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issues requires a comprehensive approach that focuses on improv-
ing soldier training and conditioning, as well as finding alternate
ways to transport equipment and supplies on behalf of soldiers.
And I ensure the members of this Committee that it is what our
Army senior leaders are focused on doing. We are exploring short-
term solutions, as well as those that will meet ground force needs
well into the future.

First, we are in the process of changing the Army’s physical fit-
ness doctrine and training programs to better prepare soldiers to
the demand of military operations. Individual evaluations suggest
that soldiers who train and condition properly are much less likely
to sustain an injury after deployment. Therefore, we believe the
best way we can help our soldiers to avoid injury due to excessive
load is by preparing them as well as possible for the physiological
demands of their mission, and the results today have been very,
very positive.

A concerted effort is also being made to reduce the heaviness and
bulkiness of combat gear and body armor required on the battle-
field. Right now this can be accomplished by reducing the area of
coverage and/or the level of protection in certain areas. And we rely
on commanders on the ground to make correct decisions on behalf
of soldiers on mission parameters such as climate, environment,
time and mission duration. Let me be clear that this is absolutely
where and by whom these decisions should and must be made: by
commanders on the ground who are well trained and fully under-
stand the various considerations and the current enemy situation,
not by those of us removed from the battlefield, back in Wash-
ington.

Our job is to make sure commanders have everything they need
to be successful. And a variety of research, development and engi-
neering organizations are currently assisting the Army in tackling
the challenge of soldier load. The challenge of equipping soldiers on
the battlefield with the right technology and level of protection
without overloading them is a difficult one; however, I am confident
that we are taking the correct actions to reduce the burden on sol-
diers by making adjustments to the Army’s physical training and
conditioning programs, by finding ways to reduce the weight of in-
tegral pieces of equipment and body armor, and by pursuing im-
proved new technologies and methods for carrying or delivering
part of the load.

I assure the members of this Committee that there is no greater
priority for me and the Army senior leaders than the safety and
well-being of our soldiers. The men and women who wear the uni-
form of our Nation are the best in the world, and we owe them and
thfeir families a debt of gratitude for their service and many sac-
rifices.

Chairwoman Kaptur and members of the Committee, I again
want to thank you for your continued and generous support of the
outstanding men and women of the United States Army and their
families, and I look forward to your questions. Thank you very
much.

Ms. KAPTUR. Thank you very much, General Chiarelli. Thank
you for your testimony.

[The statement of General Chiarelli follows:]
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STATEMENT BY
GENERAL PETER W. CHIARELL!
VICE CHIEF OF STAFF
UNITED STATES ARMY

Chairwoman Kaptur, Ranking Member Young, distinguished Members of the
House Committee on Appropriations | thank you for the opportunity to appear here
today to provide a current status on Soldier Equipment Ergonomics. This'is my first
occasion to appear before this esteemed committee, and | pledge to always provide you
with an honest and forthright assessment.

On behalf of our Secretary, the Honorable Pete Geren and our Chief of Staff,
General George Casey, | would also like to take this opportunity to thank you for your
continued, strong support and demonstrated commitment to our Soldiers, Army

Civilians, and family members,

As all of you know, it has been a busy time for our Nation’s military. We are at
war, and we have been at war for the past seven-plus years. That has undeniably put a
strain on our people and equipment. In spite of this, | continue to be amazed by the
resiliency of the Force. Certainly, we have had our share of good and bad experiences.
Our military has learned invaluable lessons from those experiences. And, we are
continually making adjustments and improvements to our tactics, training, and

equipment based upon those lessons learned.

The men and women serving in the Army today are well-trained, highly-
motivated, and deeply patriotic. They are our Nation's sons and daughters, and our job
as leaders is to ensure they have everything they need — the training, the information,
the equipment, the confidence —~ to be safe — and successful in their mission.
Technology is a great capability enhancer; however, it is people, not technology that win

wars.
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This New Strategic Environment Demands Flexibility

Today, the situation on the ground in theater is sometimes uncertain and
frequently changing. The new strategic environment characterized by “Full Spectrum
Operations” — ranging from Major Combat Operations (MCO) to Counterinsurgency
(COIN) — demands flexibility in order to make necessary adjustments over time.

We have seen this demonstrated repeatedly in lrag with the evolution of
improvised explosive devices (IEDs). At the start of the war in 2003, U.S. Forces
encountered huge numbers of IEDs, most rudimentary land mines. The Army
immediately took measures to protect the Force against these IEDs by hardening
vehicles, adding more plates and armor slats, employing air surveillance assets and
jamming devices, efc.

However, just as we have continually made adjustments to our capabilities, so
have our adversaries. Over the last several years, the enemy has employed more
sophisticated devices, including command- or pressure-detonated roadside bombs,
vehicular bombs, and explosive vests. Their tactics have evolved as well, to include
employing multiple devices in tandem or a secondary device intended to target first
responders.

Indeed, our efforts are by no means solely reactionary. To the contrary, our aim
is to always stay ahead of the threat. And, in addition to employing defensive
measures, we have actively engaged our adversary's network in order to locate and
disarm explosive devices before they are able to employ them. However, the
emergence of new technologies does ultimately require us to figure out how to best use
those technologies and equip Soldiers — without overloading them.

Since WWIl, the Army has fielded numerous innovative technologies, including
the Kevlar helmet, body armor, and individual and squad radios. These tools and many
others have greatly enhanced Soldier capability, while also significantly reducing
mortality rates. In fact, the ratio of Killed in Action (KIA) to Wounded in Action (WIA)
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has decreased from 41% during WWil to 12% in the Global War on Terror; likewise, the
number of hostile deaths per 100,000 has dropped from 2,086 fo 210. However, the
further challenge effected by this progress has been more and more weight added to a
Soldier's load. During WWII, the Soldier's average fighting load weighed less than 36
pounds; today it weighs in excess of 63 pounds.

Physiological Impact of Soldier Load

Today, the average Soldier load consists of a rucksack, weapon, ammunition,
helmet, and other gear; the total weight can range from 63-130+ pounds depending on
the variables of mission type, duration, and environment. In addition, the various
components of Individual Body Armor (IBA) worn by Soldiers ranges from 2.5 pounds
(side plate carriers) to 9.6 pounds (outer tactical vest) to 10.5 pounds (front and back E-
SAPI ballistic plate inserts); the total weight for a full set of IBA ranges from 26 pounds
to over 41 pounds. These extra pieces not only add more weight, but the cumbersome

gear can also hinder Soldier movement.

Muitiple studies illustrate how carrying a load causes pain, reduces performance,
and increases fatigue. In one study, infantry Soldiers carrying a load of 101 pounds for
12.5 miles had a decrease of 26% in marksmanship (number of targets hit), a 33%
increase in distance from the target center, and an increase in back pain compared to

pre-load and march scores.

Several studies have emphasized the physiological impacts of wearing combat
gear on Soldiers’ performance. A 72-pound load increases energy required by 40%;
increasing the load further by 20% increases the heart rate by 20 beats per minute. The
distance marched in 6 hours decreases 1.24 miles for every 10 pounds over 40 pounds
the Soldier carries, and the time required to complete an obstacle course increases 10-
15% for every additional 10 pounds carried. In studies where Soldiers wore body
armor, heart rate, respiration, core body temperature, and maximum oxygen uptake all
increased significantly. Lower body endurance decreased 15%, upper body endurance
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decreased 60%, and there was a 39% decrease in the Soldier's ability to cool himself.
And, in all cases Soldiers rated their tasks as more difficult with IBA.

Over the past several years, we have also seen an increase in musculoskeletal
issues, including sprains, stress fractures, and knee, neck, and back pain reported by
Soldiers in theater or upon return from deployment. According to recent studies, of the
48% of Soldiers who wore the IBA for 4 hours or more, 70% had neck and back pain.
From July 2004 to October 2008, low back, mid/upper back, and neck pain were the
chief complaints of Soldiers seeking care from physical therapists. Today, the risk for
injury is even greater in Afghanistan (compared to Iraq), given the higher elevations and
steep, rugged terrain. The reality is you cannot hump a rucksack at 8,000 to 11,000
feet for 15 months, even at a young age, and not have an impact on your body.

Army Deployability Rates

The “wear and tear” on Soldiers over the past seven-plus years has had a
significant impact on Army deployability rates. Since 2006, the number of total non-
deployables has risen by an estimated 2,000 to 3,000, putting the current figure at about
20,000. In many cases, injured Soldiers are sidelined for lengthy periods of time for
recovery and rehabilitation. The time frame for tissue healing, in particular, varies
greatly; in some cases there is no lost duty time and in other cases the damage
ultimately results in a Soldier being medically discharged from the Army.

1t is important to recognize that there are differing stages of recovery and
rehabilitation. While it may take only a few days, for example, for shoulder pain to
subside, it can take 6-12 or even 16 weeks for normal tissue healing to occur. And, in
fact, Soldiers are more susceptible to further injury during these stages of recovery
when they may “feel” better (less/no pain); meanwhile, the more serious injuries to
ligaments, tendons, etc. are still healing. Without proper rest or rehabilitation the risk for

further injury or re-injury increases.
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Part of the challenge is environmental (elevation, terrain, weather conditions,
road infrastructure, etc.) Another factor is physical size (heaviness/bulkiness) of a
Soldier's load. The third aspect is cuitural. Over the last 30+ years, the Army has seen
an increase in average muscle mass and body fat percentages for new recruits.
Experts have identified changes in diet (increase in consumption of junk food/soda/etc.),
cutback in outdoor activities and mandatory physical exercise programs in schools, and
an increase in more sedentary activities (computer games, television viewing, etc.) as
contributing factors to the increase in body fat.

In the military, we train with a combination of running, jumping, marching, and
multi-directional impact activities. Oftentimes, new recruits — even those in seemingly
peak aerobic physical condition — end up suffering injuries, such as stress fractures,
during basic combat training because their bones are not accustomed to nor prepared
for this type of training and exercise. The Army is working hard to find better ways in
the future to identify susceptible individuals, and to develop programs to train new

Soldiers properly in order to avoid injury.

Today, the Army is pursuing a comprehensive approach (short-term, long-term,
and R&D) to address the physiological impact of excessive loads on Soldiers deployed
in support of combat operations. And, our efforts are focused on two key areas: the
Army's physical training/conditioning programs and the weight of Soldier Load and IBA. -

Physical Training / Conditioning Programs
Right now, the Army is in the process of changing its physical training doctrine in
order to better prepare Soldiers for the physical demands of military operations.

The Center for Health Promotion and Preventive Medicine (CHPPM) worked with
the U.S. Army Physical Fitness School (USAPFS) from 2001-2005 to develop, improve,
and test the emerging Army Physical Fitness doctrine called Physical Readiness
Training (PRT). According to their joint report, “United States Army Physical Readiness
Training: Rationale and Evaluation of the Physical Training Doctrine”:
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“PRT follows the principles of progressive overload, regularity,
specificity, precision, variety, and balance. Specificity was achieved by
examining the standard list of military (warrior) tasks and determining 1)
the physical requirements, 2) the fitness components involved, and 3) the
training activities that could most likely improve the military tasks. Injury
prevention features include reduced running mileage, exercise variety
(cross-training), and gradual, progressive training.”

The PRT concept focuses on improving Soldiers’ cardiorespiratory endurance;
muscular strength, muscular endurance (anaerobic endurance), power, and movement
proficiency (incorporates balance, flexibility, coordination, speed, and agility).’

“To date, PRT has been evaluated for its injury reduction potential in three Army
environments (basic combat training, advanced individual training, and an operational
infantry unit (4th Brigade, 10th Mountain Division, preparing for deployment to
Afghanistan); and one laboratory study that compared PRT to an aerobic and weight
training program. The battalion from 10th MTN Div (477 men) prepared for Afghanistan
by focusing on ground tasks (running, calisthenics, guerrilla drills, etc.); off-ground tasks
{climbing drills, conditioning obstacle courses, confidence obstacle courses, etc.); and
combatives (close, medium, long-range.) And, the result was 20% fewer lower
extremity injuries and fewer post-deployment injuries compared to other units. Overall,
the adjusted risk of injury was 1.5 to 1.8 times higher in groups of Soldiers performing
traditional military physical training programs when compared to groups using a PRT
program.? The Army plans to begin implementing the new PRT doctrine across the

Force over the next year.

In the meantime, units across the Army have adopted a variety of other injury
prevention/performance enhancement programs. For example, the Ranger Regiment,
U.S. Special Forces, and several Brigade Combat Teams (BCTs) have implemented

! Dr. Joseph J. Knapik, et al., “United States Army Physical Readiness Training: Rationale and Evaluation of the

Physical Training Doctrine,” US Army Center for Health Promotion and Preventive Medicine, 5.
% ibid, page 3.
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programs that, in addition to traditional aerobic exercise, also emphasize core
strengthening, plyometrics, and speed and agility drills. And, physical therapists are
now assigned to and deploy with BCTs. Physical therapists use a sports medicine
approach to identify, treat, and rehabilitate musculoskeletal injuries expeditiously. And,
those units that have physical therapists have shown a reduction in injury rates.

Initial evaluations suggest that Soldiers who train and condition properly are
much less likely to sustain an injury after deploymeht. Therefore, the best way that we
can help our Soldiers to avoid suffering debilitating musculoskeletal injuries due to
excessive load is by preparing them as well as possible for the physiological demands
of their mission. By improving Soldiers’ physical strength and conditioning we also
improve the overall medical readiness of our Force. And, we have seen evidence of
this assessment in the reduced Soldier injury rates for those units that, prior to
deployment, used programs that emphasized PRT exercises, core strengthening, and
aggressive strength training. Studies have also confirmed a decline in injury rates at
initial entry training since the introduction of PRT.

Reducing Soldier Load

The Army recognizes that the weight a Soldier is carrying has a direct impact on
his ability to perform his mission. Therefore, a concerted effort is being made to reduce
the heaviness and bulkiness of combat gear and IBA required by Soldiers on the

battlefield, without sacrificing survivability.

The reality is there is a trade-off to be made between force protection and
effectiveness. Certainly we could outfit a Soldier with every piece of body armor and
equipment available, essentially encasing him or her in a "cocoon” of protective
technologies. However, doing so would greatly diminish his or her effectiveness, his or
her ability to maneuver on the battlefield, and, as a result, actually put him or her at
even greater risk. The cumbersome load, for example, may slow him or her down and
limit his or her ability to quickly take cover in the event of an attack.
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Lightening a Soldier's load can be accomplished by reducing the area of
coverage and/or the level of protection in covered areas. And, Commanders on the
ground are responsible for evaluating mission parameters (climate, environment,
mission duration, etc.) to determine the correct configuration of a Soldier’s load and IBA.

Other options the Army is pursuing include: lessening the weight of individual
pieces of equipment, developing technologies that would carry part of the load on behaif
of the Soldier, and transporting equipment or supplies to a forward location ahead of
Soldiers. We are exploring both short-term solutions, as well as those that will meet
ground forces needs well into the future.

In the short-term, the Rapid Equipping Force (REF), the Asymmetric Warfare
Group (AWG), and the U.S. Army Natick Soldier Research, Development, and
Engineering Center (NSRDEC) are in the process of tackling the challenge of the
Soldier's Load on behalf of the Army.

The REF is an organization that has helped to address specific capability
shortfalls by canvassing government, industry, academia, and the scientific community
for existing or emerging technologies. The REF then provides limited quantities of the
best available off-the-shelf equipment to the Warfighter as quickly as possible.

Among the many items REF has provided to units in theater are remotely-
operated cameras that assist with force protection at Forward Operating Bases and
Combat Operating Posts; IED and other explosive material detectors that help our
Soldiers defeat IED threats; improved ballistic protection for military vehicles that
increases survivability; and lighter machine guns in Afghanistan that are helping to

reduce the weight of a Soldier's Load.

In September 2008 the REF Director and Sergeant Major visited units in
Afghanistan and received requests from those units to lighten the load of Soldiers
operating in extreme elevations greater than 6,000 feet. REF formed an Integrated
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Product Team (IPT) in October 2008 with PEQ Soldier, AWG, Army Test and Evaluation
Command (ATEC), and United States Army Infantry Center to develop solutions. Within
47 days, the IPT identified, coordinated, and obtained from U.S. Special Operations
Command 104 lightweight machine guns and delivered the weapons to the requesting
BCT in Operation Enduring Freedom (OEF) with user training provided by Crane Naval
Surface Center and the AWG. These weapons decreased the Soldiers load by upto 9
pounds. Concurrent to this effort, the AWG Field Team helped the BCT craft an
Operational Needs Statements (ONS) focused on lighter body armor.

Simuitaneously, AWG developed a formal assessment plan in partnership with
John Hopkins University to prove or disprove the hypothesis that weight impacts on a
Soldier's performance with regards to suitability, survivability, lethality, and
maneuverability. The assessment takes a holistic look at the Soldier as a system and
focuses on the implications and effects of lightening the Soldier’s load, rather than

assessing individual pieces of equipment.

When REF received the approved ONS from the Warfighting Commander, the
organization coordinated with Program Executive Office (PEO) Soldier and the Army
Staff; and, REF is now working with AWG and the IPT to provide a BCT in OEF with
lightweight body armor and 14 additional pieces of equipment. These items, combined
with the lightweight machineguns and lightweight body armor, have the potential to
decrease a Soldier's load further by 14 to 23 pounds. Once completely employed, this
equipment will be assessed in OEF by AWG, ATEC, and BCT personnel and the results
-- good or bad ~ will inform future REF equipping actions and Army fielding decisions.

While the REF focuses on existing and emerging technologies, NSRDEC
conducts and sponsors research into future technologies, including lighter materials for
body armor. Advanced fibers and carbon nanotube-based hard armor, for example,
promise substantial reductions in the weight of future body armor, while improving body
conformity and maintaining protection levels consistent with anticipated threats. The
modern pack system design, developed by NSRDEC and currently used by Soldiers,
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distributes the load in order to gain energy efficiency and minimize unwanted resuitant

forces exerted on the body.

Advances in food technologies achieved by NSRDEC have also resuited in a 40-
50% reduction in the weight of combat rations carried by Soldiers during initial periods
of high intensity conflict. And, the human and small unit modeling research currently
being conducted by NSRDEC in an effort to better understand the trade-off between
added welight and capability will help Commanders to make more informed decisions on
what Soldiers should carry and why.

PEO Soldier, the Army organization that designs, develops, procures, fields, and
sustains virtually everything the Soldier wears or carries, is also looking for ways to
lighten the load on our Soldiers in the long-term. Over the last several years, PEO
Soldier has been working to develop lighter systems for force protection, lethality, and
advanced command and control gear. The Improved Outer Tactical Vest (I0TV) is
approximately three pounds lighter than its predecessor, with greater coverage area.
The combination of IOTV with X-SAP! is still lighter with more protection than the
current OTV with E-SAPI.

In the weapons area, PEO Soldier is preparing for production of a lightweight
medium machine gun, and an under barrel shotgun that will eliminate the need for some
Soldiers to carry two separate weapons. These two improvements provide about 5
pounds of savings for the affected Soldiers.

Land Warrior, also developed by PEOQ Soldier, is helping to bring the networked
battlespace down to the dismounted frontline troops. Land Warrior combines
computers, lasers, navigation modules, radios, and other technologically advanced
equipment in order to improve Soldiers’ situational awareness, their ability to
communicate on the battlefield, and, ultimately their ability to fight effectively and
survive. Land Warrior — and, the next generation system currently being developed,

10
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Ground Soldier Ensemble (GSE) — represent the Army’s effort to increase mission
effectiveness by linking the Soldier to the network.

GSE does incur a weight increase principally due to power requirements, but the
Army is currently pursuing advanced technologies in an effort to further reduce this
weight in future configurations. Right now, a smaller battery, the LI-80 (80 watt-hours)
weighing approximately one pound less than the rechargeable LI-145 (145 waltts-hours)
battery can be used for shorter duration missions. The capabilities of GSE also
eliminate the need to carry a military GPS (i.e., Defense Advanced GPS Receiver or
DAGR) or inter-squad radio.

In the future, unmanned platforms could also contribute significantly to reducing
injuries and wear and tear on Soldiers. As envisioned, such platforms could transport
equipment, serve as resupply vehicles, provide emergency evacuation support, etc.
The Army is aggressively seeking these and other advanced technology solutions to
maximize Soldier effectiveness and reduce Soldier load.

Another option being exercised in Afghanistan to reduce the carrying burden on
Soldiers is the conduct of resupply missions by aerial delivery using helicopters and
fixed-wing aircraft with parachute systems. An average of 26,000 pounds of supplies
(including fiquids) are delivered per day via air drop, including small multifunctional
packages of supplies, usually duffel bags filled with everything from food and water,
batteries, ammo, and replacement uniforms. The container delivery system is the most
commonly used method for the aerial insertion of supplies quickly for military and
contingency operations. Using these air drops reduces the need for Soldiers to carry
excessive amounts of supplies and it lessens the number of convoys on the roads.
Aerial delivery is also necessary since many operating sites in Afghanistan simply
cannot be resupplied by vehicle convoy. However, there are limitations to conducting
precision aerial delivery of supplies and equipment, such as weather and threat
conditions. And, in Afghanistan the mountains can frequently interfere with the

accuracy of precision guidance systems.

11
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Need for Procurement Reform

I assure the Members of this committee that we will never be complacent in our
responsibility to ensure Soldiers have the right training and equipment to be safe and
successful in their mission. The shortfalls Soldiers identify on the battlefield can mean
life or death for them, and so we have an obligation to update training, find solutions,
and deliver capabilities as quickly as possible.

Unfortunately, as Secretary Gates said at National Defense University in
September 2008, “Our conventional modernization programs seek a 99 percent solution
in years. Stability and counterinsurgency missions — the wars we are in — require 75
percent solutions in months.” Clearly we need to update our approach. In the past, the
acquisition process was able to keep pace with technology. However, that is not the
case today, and our Soldiers cannot afford to sit and wait.

Over the past several years, we have found ways to deliver needed capabilities
to Soldiers in the short-term, and it has been made possible through the financial
support of Congress. With your help, we have been able to field many critical
capabilities in a matter of months versus years primarily through the use of
Supplementals. By procuring COTS, or Commercial, off-the-shelf products, like the
Mine Resistant Ambush Protected (MRAP) vehicles, we have saved arms, legs, and —
most importantly — the lives of countless Soldiers.

Closing

In today's dynamic environment, we must continue to be flexible. While we are
focused on the critical mission at hand, we are absolutely committed to providing the
best Force Protection available. However, as capabilities — ours and our adversaries —
continue to mature, the challenge becomes how to equip Soldiers properly without
overloading them. The reality is there will always be a trade-off between load and
capability, even as advances in technology progressively lighten the weight of existing
capabilities. Simply utilizing technology to reduce the weight of individual pieces of

12
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equipment will not ultimately lighten a Soldier’s load; it will only serve to make room for
added capability, until the Soldier once again reaches maximum capacity. Therefore, in
addition to pursuing lighter technologies, we must also ensure we truly understand the
trade-offs between load and capability, and can identify that point of diminishing returns
where any additional capability does more harm than good. 1 assure the Members of
this committee that this challenge will continue to be a top priority for our Army’s senior

leaders.

i am confident that we are taking the correct actions to reduce the physical
burden on Soldiers without compromising their survivability, by making adjustments to
unit-level physical training and conditioning programs; finding further ways to reduce the
weight of individual pieces of equipment and IBA; and pursuing improved and new
technologies and methods for carrying or delivering part of a Soldier's load.

Again, | can assure the esteemed Members of this committee that there is no greater
priority for me and the other senior leaders of the United States Army than the safety
and well-being of our Soldiers. The men and women who wear the uniform of our
Nation are the best in the world, and we owe them and their families a tremendous debt
of gratitude for their service and for their many sacrifices. | am deeply honored to serve

alongside them.
Chairwoman, Members of the Committee, I thank you again for your continued

and generous support of the outstanding men and women of the United States Army
and their families. 11ook forward to your questions.

13
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Ms. KAPTUR. General Amos, why don’t we proceed with you.
Good morning. Welcome.

SUMMARY STATEMENT OF GENERAL AMOS

General AMOS. Chairwoman Kaptur, and Ranking Member
Young, and distinguished members of the Committee, thank you
for this opportunity to share what the Marine Corps is doing to
mitigate combat load injuries and to lighten the load for our
warfighters. On behalf of all Marines, Sailors and their families, I
extend my appreciation for the continued support that this Com-
mittee and Congress provides to our Marine Corps. I will take this
opportunity to highlight just a few things that the Marine Corps
is doing with regards to lightening the load.

Over the last 4 years, the Marine Corps has not seen a signifi-
cant increase in injuries directly related to changes in the weight
or the type of equipment. A delicate balance exists between mission
accomplishment and force protection. Numerous tactics, techniques
and procedures have been developed to mitigate the distances dis-
mounted Marines must traverse and, therefore, the amount of gear
they must carry.

The fact remains, however, that current military operations ulti-
mately require Marines to dismount and engage the enemy in close
combat. To do so necessitates Marines that are agile and
unencumbered enough to carry the day, but protected enough to
survive. This is a delicate balance.

The most significant part of the individual Marine’s load is his
or her body armor. At least 30 percent of a Marine’s load is his per-
sonal protective equipment. The technology to protect Marines is
better than in previous generations, but comes with significant cost
and weight. Please know that your Marines are the best protected
force on the battlefield. We have ensured that they have the very
latest technology has to offer. Because we are constantly engaged
in fluid combat operations, we understand that our commanders on
the battlefield are in the best position to determine the most effec-
tive combat load for any given situation. Operational commanders
determine how best to equip their Marines based on their analysis
of mission requirements, the enemy situation and environmental
conditions.

To enable this flexibility we provide a range of options in per-
sonal protective equipment that can be configured to meet varying
levels of threat. You will see some of that here demonstrated this
morning shortly.

We believe conditioning is a major contributing factor to the suc-
cess of mitigating combat load injuries. Physical fitness is an essen-
tial part of the Marine Corps and has been rooted in our most basic
levels of training. Marines are renowned for their being physically
ready for the challenges of austere and demanding environments,
but there is always room for improvement.

As part of our lessons learned process, we determined that we
needed to tailor Marine physical training to the realities of weight
and combat missions. In October of 2008, the Marine Corps added
a new combat fitness test to its longstanding physical fitness test.
The combat fitness test is actually a training regimen that specifi-
cally addresses movements typical of combat operations and seeks
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to improve a Marine’s ability to perform them while decreasing as-
sociated injuries.

The best weapon and most precious asset in the Marine Corps
is the well-trained and -equipped and -conditioned Marine. With
your continued support your Marine Corps will remain the Nation’s
force on readiness and continue to fulfill its mission of being ready
when the Nation is the least ready.

Thank you. I request my written testimony be accepted for the
record, and I look forward to your questions.

[The statement of General Amos follows:]
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General James F. Amos
Assistant Commandant
of the
Marine Corps

General James F. Amos, USMC, is the 31st and current Assistant Commandant of the Marine
Corps. A Naval aviator by trade, General Amos has held command at all levels from Lieutenant
Colonel to Lieutenant General. Most notably he commanded the 3rd Marine Aircraft Wing in
combat during Operations Iragi Freedom I and II from 2002-2004, followed by command of the
II Marine Expeditionary Force from 2004-2006. He subsequently served as the Commanding
General, Marine Corps Combat Development Command and as the Deputy Commandant,
Combat Development and Integration from 2006 to July 2008. General Amos was promoted to
his present rank and assumed the duties of Assistant Commandant of the Marine Corps on 2 July
2008.

Operational assignments include tours with Marine Fighter Attack Squadrons 212, 235, 232 and
122 where he flew the F-4 Phantom II. In 1985 General Amos assumed command of Marine
Wing Support Squadron 173. Later, transitioning to the F/A-18 Hornet, he assumed command of
Marine Fighter Attack Squadron 312 and subsequently joined Carrier Air Wing Eight onboard
USS Theodore Roosevelt (CVN-71). General Amos took command of Marine Aircraft Group 31
Beaufort, SC in May 1996.

General Amos' staff assignments include tours with Marine Aircraft Groups 15 and 31, the III
Marine Amphibious Force, Training Squadron Seven, The Basic School, and with the MAGTF
Staff Training Program. Promoted to Brigadier General in 1998 he was assigned to NATO as
Deputy Commander, Naval Striking Forces, Southern Europe, Naples Italy. During this tour he
commanded NATO's Kosovo Verification Center, and later served as Chief of Staff, U.S. Joint
Task Force Noble Anvil during the air campaign over Serbia. Transferred in 2000 to the
Pentagon, he was assigned as Assistant Deputy Commandant for Aviation. Reassigned in
December 2001, General Amos served as the Assistant Deputy Commandant for Plans, Policies
and Operations Department, Headquarters, Marine Corps.
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Introduction

Chairman Murtha, Congressman Young, and distinguished Members of the
Subcommittee, I want to thank you for your generous support and the opportunity to speak to
you today about the weight of the combat equipment your Marines carry and injuries that weight
may cause. Additionally, I will share with you our ongoing efforts to lighten the equipment
loads of your Marines.

The health and welfare of our most sacred resource, the individual Marine, is critical to
the long-term success of our Corps. Despite high operational tempo, your Marines continue to
be resilient and highly motivated, performing superbly in all assigned missions. Today, over
26,000 Marines are deployed to the U.S. Central Command’s area of responsibility in support of
Operation IRAQI FREEDOM (OIF) and Operation ENDURING FREEDOM (OEF). We are
facing enemies and operating environments that are different than decades past, and Marines are
adapting accordingly.

The goals of improving our equipment and lightening our Marine’s load have been with
us since the founding of our Corps. Six years of combat in challenging and varied environments
have taught us that optimal combat effectiveness requires a balance between protection,
maneuverability, and lethality, among other factors. Combat environments constantly change,
and experience has shown that Marines on the battlefield are in the best position to determine the
most effective combat load for a given situation. Operational commanders determine how best
to equip their Marines based on their analysis of mission requirements, the enemy situation, and
environmental conditions. To enable this flexibility, we provide a range of options in personal
protective equipment that can be configured to meet varying levels of threat.

Over the last four years, the Marine Corps has not seen a significant increase in injuries
directly related to changes in the weight and type of equipment. Regardless, we continue to seek
out and acquire lighter, more effective equipment. With your continued support, we will outfit

your Marines with the latest in protective technology.

Conditioning, Deployment Tempo, and Injury Trends
Conditioning
An essential part of Marine Corps culture is to condition Marines for combat and ensure

they are physically ready for the fight. We treat physical conditioning as an essential part of
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readiness for combat and view Marines as professional athletes. To reduce injuries and promote
fitness, we recently increased the number of physical therapists and sports medicine physicians at
core Marine Corps training facilities such as the Marine Corps Recruit Depots, Officer Candidate
School, and The Basic School; and at our major bases at Camp Lejeune, North Carolina and
Camp Pendleton, California. These health professionals have mitigated the occurrence of injury
and educated our warfighters on how to prevent injuries and develop, maintain, and recondition
their bodies. Additionally, in October 2008 we added the Combat Fitness Test to the Corps’
fitness requirements. The Combat Fitness Test measures the abilities demanded of Marines in
combat ~ running in boots and camouflaged trousers, low crawling, and carrying loads and
simulated casualties. In short, our physical training regime is designed to prepare Marines for

the rigors of combat, which include wearing body armor and carrying combat loads.

Deployment Tempo

The Marine Corps has been able to sustain and deploy operationally ready and mission
capable forces despite the strain of harsh environments and heavy loads on individual Marines.
However, we recognize that both these factors take a toll on the human body over extended
periods. Our plans to grow the force to 202K Marines, which, with your continued support we
will achieve by October 2009, will increase the dwell time of Marines and provide a longer
period to recover between deployments. The current deployment-to-dwell ratio of many of our
operating forces is slightly more than 1:1. Our growth to 202k supports our goal of increasing
the deployment-to-dwell ratios of our operating forces to 1:2. A 1:2 deployment-to-dwell ratio,
which will provide Marines 14 months at home station for every seven months deployed, is

critical to the long term health of our forces.

Injury Trends

According to the Naval Health Research Center and the DoD Center for Deployment
Health Research, musculoskeletal injuries are the predominant contributors to Non-battle Injuries
(NBI) occurring in theater. They consist of falls, strains, sprains, and musculoskeletal overuse
injuries. We frequently see injuries due to embarking and disembarking from vehicles wheie
limitations in motion, disturbances in balance, and increased muscular demands created by

wearing personal protective equipment (PPE) may have been a contributing factor. -Also, some



evidence suggests that the weight and bulk of personal protective equipment have been

contributing factors in injuries and deaths caused by delays evacuating vehicles underwater or on

fire.

Analysis of active duty USMC injury data from January 2005 to May 2008 was
conducted by the Navy and Marine Corps Public Heaith Command (NMCPHC). The injury
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rates below are expressed as a percent of all injuries for the time period.

Injuries treated as inpatients

2005 | 2006 | 2007 | 2008
Fracture 1943% | 21.34% | 26.15% | 23.75%
Back Injuries
161% | 249% | 247% | 2.68%
Lower Extremities 161% | 1.62% | 141% | 4.59%
Sprains/Strains
Injuries treated as outpatients
2005 2006 2007 2008
Fracture 16.25% | 1749% | 1747% | 16.56%
Back Injuries 8.92% 7.37% 730% | 8.66%
Lower Extremities
25.529% | 24.86% | 24.43% | 26.37%

Sprains/Strains
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Overuse injuries classified as stress fractures

PERCENT OF
STRESS
FRACTURES
NUMBER | TOTAL NUMBER OF ALL
OF STRESS OF OVERUSE OVERUSE

YEAR | FRACTURES INJURIES INJURIES .
2004 995 20380 4.9%
2005 3211 57720 5.6%
2006 2791 52332 53%
2007 2612 58426 4.5%
2008 962 21332 4.5%

Totals 10571 210190 5.0%

To put the difference between inpatient and outpatient injuries into perspective, there
were 7,841 inpatient discharges compared to 563,916 ambulatory clinic visits for the same time
period. Marines are seen for injuries in outpatient clinics at an 80:1 ratio to injuries treated as
hospital admissions.

The NMCPHC analysis indicates there has been some variation in rates of fracture, back
and lower extremity injury rates over the past 4 years, but no dramatic upward trend in any
specific injury which could be directly tied to changes in personal protective equipment or pack

weight.

Evolution of Body Armor Protection
Prior to the late 20th Century, Marines engaged in combat were outfitted with minimal

personal protection. Personal protection afforded to the soldiers of World Wars T & I was
limited to helmets. However, even with minimal protection, the average Marine still found

himself weighed down with equipment. (See Table 1)
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It was not until the U.S. became involved in combat operations in Southeast Asia that
body armor in the form of the flak vest was introduced for the first time. Improvements in
materials resulted in new, better helmets and flak vests in the 1990s. Flak vests provided greater
protection to Marines against shrapnel from indirect fires, but very little, if any, protection
against small arms ammunition. (See Table 1)

As a result of technological advancements, today’s Marine finds himself more protected
than ever before. Protective vests with Small Arms Protective Insert (SAPI) and Enhanced
Small Arms Protective Insert (ESAPI) plates provide the Marine with armor protection against
small arms ammunition in addition to fragmentation. Additionally, areas of protection have
expanded to the eyes, groin, and deltoids. Although the current ensemble of protective gear has
saved lives, it has increased the amount of weight carried by the Marine on the battlefield. (See

Table 2)
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Typical Personal Marine Combat Load
The typical personal infantry Marine combat load must provide a balance of lethality,

survivability, maneuverability and communication/situational awareness. Currently, the specific
combat load carried by the individual Marine is based upon the situation. We have fielded items
that enhance our commanders’ ability to scale loads to best suit each situation. Today, Marines
are provided with the best available Personal Protection Equipment (PPE) such as the Scalable
Plate Carrier (SPC), Modular Tactical Vest (MTV), Lightweight Helmet (LWH) and Flame
Resistant Organizational Gear (FROG). Their infantry weapons systems include rifles, optics,
pointers, ammunition, and grenades enabling them to engage the enemy accurately at a moments
notice. Equipment enhancing the warfighter’s communication/situational awareness includes

Personal Role Radios, Global Positioning Systems, binoculars and night vision goggles.

Weight versus Protection
Frequently, a challenge we face is that each advance in capability comes with a weight

penalty. The evolution of body armor has added weight to the combat load as a result of
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providing more protection. Increases in body armor weight seen in the recent 4-5 year period are
due to incremental increases in protection levels and areas of coverage provided. We evolved
from the flak vest to the Quter Tactical Vest to the Modular Tactical Vest (MTV), with SAPI,
and finally with ESAPL In the case of the protective vest, we have mitigated the weight increase
by improving weight distribution on the shoulders and hips. Future efforts will concentrate on
weight reduction through improved, lighter materials.

One example of our efforts to reduce weight without compromising our warfighter’s
safety is a modular body armor system called the Scalable Plate Carrier (SPC). The SPC
provides the commander options for load and protection scalability to suit the mission at hand.
This body armor capability allows greater mobility with reduced thermal stress as compared to
the MTV. This could be particularly helpful in high elevations, thick vegetation and tropical
environments. In a size large, the SPC, with cammerbund and groin protector, weighs
approximately 25% less than the same MTV configuration. The SPC is not intended to replace
the MTV as the primary protective vest. Instead, it provides a lighter form of ballistic protection
while still allowing the Marine the ability to remain combat effective when operating in extreme
environments.

Another advancement in PPE is the Lightweight Helmet. The current LWH, size
medium, weighs 3.1 1bs, approximately 6% less than its predecessor, the Personnel Armor
System for Ground Troops (PASGT) helmet, and provides a greater level of protection.

As we shift focus to OPERATION ENDURING FREEDOM, cold weather clothing
needs will increase. Newer technology allows for components containing better moisture
management properties, lighter weight and less volume. For example, the evolution of the long
johns has progressed from cotton to polypropylene to the currently fielded Desert Tan Silk
Weight which not only provides the same thermal protection at a lighter weight than its

predecessors, but it is now flame resistant (FR), no melt, and no drip.

Next Generation of Combat Load Equipment

The Corps recognizes that PPE contributes to a significant portion of the current infantry
combat load. We are planning improvements on weight reductions through new, light weight,
high performance materials and fabrics for next generation PPE. Modular PPE designs are being

explored to reduce basic combat weight. The MTV is undergoing a paitern analysis and redesign
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to eliminate the overlapping areas and provide the optimal range of coverage necessary for the
warfighter’s protection and mobility. The Marine Corps is closely monitoring new technology
and materials that have the potential to improve protective elements of body armor. These
efforts are coordinated through our Science and Technology (S&T) community at the Office of
Naval Research (ONR), located in Arlington, VA, and Naval Research Lab (NRL), located in
Washington, D.C.

The Marine Corps has challenged industry to develop and design equipment that can
perform as effectively as today’s gear but with reduced weight and volume. We have been
working closely with the Army to present our common requirements to industry. Collaboration
with our industry partners, academia, sister Services and other Departments and Agencies

continue to involve discussions about ways to decrease the burden on the individual Marine.

Future Initiatives

In June 2007, at the request of the Commanding General, Marine Corps Combat
Development Command, the Naval Research Advisory Committee (NRAC) completed a study
which focused on Lightening the Load of the Marine. The objectives of the study were to assess
the elements of the Marines combat load, identify primary weight and volume contributors,
identify and evaluate technology initiatives, and consider changes in operations, logistics, and
training in order to reduce the burden without adversely affecting combat effectiveness, safety
and tactics. The NRAC approached the study from four perspectives: reduce the weight,

transfer the load, enhance human performance, and a systems approach.

Reduce the Weight

The NRAC study found that, in the future, the use of advanced materials, caseless
ammunition, and advanced batteries has the promise of significant weight reduction. The study
stated that these improvements could amount to a possible savings of approximately 15 to 21

pounds per Marine.

Transfer the Load
NRAC recommended transferring the load of equipment from the squad to an organic

load-carrying asset. The Office of Naval Research (ONR) is evaluating the use of autonomous
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robotic "mules” and other electro-mechanical load bearing systems to help alleviate the loads on
dismounted warfighters. Defense Advance Research Projects Agency (DARPA) is also
conducting science and technology studies on an Unmanned Ground Vehicle (UGV) referred to
as the Multifunction Utility, Logistics, and Equipment Vehicle (MULE). The MULE is an
unmanned platform that provides transport of equipment and/or supplies in support of
dismounted maneuver forces. One such project is a quadruped UGV called Big Dog, which
successfully proved the concept to offload equipment using an autonomous vehicle.

The Legged Squad Support System (LS3) Program is another effort by DARPA to
develop a walking platform, preferably a quadruped, which can accompany dismounted Marines
and increase their combat capability. L.S3 is envisioned to augment squads by maneuvering with
them in complex terrain where wheeled tactical vehicles cannot go, carrying equipment for the
squad. LS3 is intended to carry 400 pounds or more of payload, allow for 24 hours of self-
sustained capability including 20 miles of maneuver, with a total weight (including payload and

fuel) of no more than 1250 pounds.

Enhance Human Performance

There are several factors other than weight that can cause injury due to combat loads.
Fatigue, thermal strain, physical fitness, human performance, nutrition, proper sizing, and proper
training can all influence the individual Marine’s susceptibility to injuries related to equipment.
There are several S&T efforts aimed to enhance human performance and mitigate the effects of
weight via a better understanding of human physiology and cognition. The Army’s Natick
Research Development and Engineering Command has developed improved rations that provide
more calories and carbohydrates to boost energy. Caffeine supplements are now included in
Meals Ready to Eat (MREs) and other supplements (tyrosine, quercetin, etc) are being studied.
Other promising near term gains may be in the areas of ergonomics and training. We appreciate
your continued support of the multiple research initiatives underway to explore ways to reduce

the effects of combat load on our Marines.

A Systems Approach
The Marine Expeditionary Rifle Squad (MERS) program applies a systems engineering
approach to equipping a Marine rifle squad. The MERS program views the Squad as a System
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with the objective of distributing capabilities across the squad and integrating all the equipment
carried within the squad. The primary function of MERS is integration and modernization of
everything worn, carried, and consumed within the squad by coordinating integration across all
programs that provide material solutions for the squad. One benefit of this program is the
evaluation of weight on the performance of an infantry squad. The MERS program is able to
coordinate systems to eliminate redundant weight and volume. Looking at the Squadasa
System allows us to make improvements and distribute capabilities that would not be feasible at
the individual level.

To better focus on these critical areas, Marine Corps Systems Command and the Marine
Corps Combat Development Command have established the Squad Integration Facility or
GRUNTWORKS. The facility provides a venue to test the capabilities and limitations of all
equipment in development, and under consideration for procurement, that will be delivered to the
infantry squad. It focuses on human factors, ergonomics, and a systems engineering approach
towards weight reduction and balanced loads. For the first time in the Marine Corps, human
factors analysis is being applied to the physical integration of the infantry squad’s equipment.
The physiological, ergonomic, and performance impacts of fielding new equipment create a
constant set of trade-offs between weight management, lethality, survivability, mobility, and
sustainment. MERS highlights these trade-offs and refines solutions that incorporate the

capabilities of the Marine rifle squad as an integrated system.

Conclusion

The best weapon in the Marine Corps is the well trained and equipped Marine. As we
outfit our forces with the latest in protective technology, we continue to strive towards an
optimal combat load that allows the individual warfighter to accomplish the mission at hand.
Our goal is to provide your Marines with technologically advanced equipment that enables them
to achieve an ideal combat load, one that allows them to remain lethal and healthy, while
increasing their survivability and mobility on the battlefield. With your support, we continue to
procure the very best equipment industry has to offer.

We recognize that these next few years will be challenging. The Marine Corps must
rapidly adapt to broad strategic conditions and wide-ranging threats. We remain faithful to our

enduring mission—to be where and when our country needs us and to prevail over whatever

10
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challenges we face. We achieve this by recruiting and retaining the best of our Nation’s sons and
daunghters, training them in tough, realistic scenarios and providing them the best equipment
available. With your continued support, your Corps will remain the Nation’s force in readiness

and continue to fulfill its mission of being “most ready when the Nation is least ready.”

i1
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WEIGHT OF BODY ARMOR

Mr. YouNG. Madam Chairman, I wonder if you could invite the
soldiers with their heavy equipment to take a seat and lighten
their load a little bit.

General CHIARELLI. If it is okay with you, sir, could we, before
they sit down, explain what you see here very quickly? I will use
the soldier, Staff Sergeant Fred Rowe. Fred is from Greenville,
Kentucky. He is married and currently doesn’t have any kids. He
has been assigned to both the 82nd and is currently assigned to the
101st preparing for a deployment to Afghanistan. He has been to
Iraq twice on two deployments. This will be his first to Afghani-
stan. And on his second deployment to Iraq, he took three rounds
to the chest and got up and completed the mission, which shows
you the quality of protection provided by these plates.

We asked Staff Sergeant Rowe to wear the full-up, what the
Army calls the improved outer tactical vest with the SAPI plates
front and rear, plus SAPI plates on the side. His, without all the
other accoutrements, because it is a size medium, weighs 30
pounds. To give you an example, if we were to move up to a size
large, like I would wear, I would be carrying an extra 3.2 pounds,
because of the extra weight of the plates, up to 33.2 pounds. But
this is the full-up gear right here that provides the best protection
over the largest portion of the body that both the Marines and the
Army have at this time.

Ms. KAPTUR. General Chiarelli, what is the total weight of equip-
ment that Sergeant Rowe is carrying right now? I notice he doesn’t
have on the optical scanner and some of the other things.

General CHIARELLI I did not totally weigh his ruck.

Sergeant ROWE. Depending on the mission, ma’am, my kit has
weighed up to about 98 pounds at one time, depending on the mis-
sion. Sometimes it is about 70 pounds. But with ammunition, gre-
nades, flashbangs and all the other equipment, it is going to be
over 70 pounds every time that you go outside the wire. On an ex-
tended mission during a surge, my kit weighs just shy of 100
pounds.

Ms. KAPTUR. Thank you. Thank you for that.

To your knowledge, Sergeant Rowe, have the soldiers ever been
asked about equipment loads in your career? Do you ever get a sur-
vey or anybody talk to you about what could we do to lighten your
load?

Sergeant ROWE. Yes, ma’am. I have actually taken a survey mul-
tiple times. I think in the survey it asked if you would accept the
responsibility of having like a plate carrier or something lighter
that doesn’t have as much flak protection from the shrapnel and
9-mils. And as far as I know, every person that has ever worn the
kit that we had to wear has checked “yes” in their block.

Mr. YOUNG. Sergeant, your experience in Iraq when you were
hunting down or pursuing a terrorist, he was moving pretty light,
I understand, he didn’t carry the heavy load because he hit and
run. How much restriction is there on you in pursuing that bad guy
and hunting him down?

Sergeant ROWE. Most of the time I was in Iraq, sir, I was a snip-
er, and we weren’t actually chasing people down. But when I was
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an infantry squad leader, we would react to contacts, and if the in-
dividual is not in your line of sight, basically if you can’t just see
him right away in the street within 100 yards or so, you can’t pur-
sue. You would have to go ahead and stand your ground and main-
tain what you have, because there is no way that you will ever
catch them.

Mr. YOUNG. I bet you couldn’t do the 100-yard dash in 10 sec-
onds, could you?

Sergeant ROWE. No, sir.

Mr. YOUNG. Thank you for what you have done and what you
will continue to do. We appreciate your service to our country.

Sergeant ROWE. I am happy to do it, sir.

Mr. ROTHMAN. Would it be possible for the soldier to describe
from bottom to top what he is wearing?

Ms. KAPTUR. Certainly, certainly.

Sergeant ROWE. Well, we start out with the desert boot, sir. And
depending on the terrain, we have five different pairs of boots that
you can wear, and some of them can actually be pretty heavy. If
you are walking on concrete, they are going to have a thicker sole.
They are about a pound heavier each.

Then you go to the pads. We have insert pads that we could be
wearing, but we have the outer knee pads and elbow pads that are
mandatory for you to wear. They have better protection, but it gets
a little restrictive. He was talking about chasing down someone.
Whenever you can’t even move your arms or legs it is pretty hard
to run. When you move up, then you have your groin protector,
which is a 9-mil flak, as well as around your neck, and pretty much
everything around the plates.

When you move up the vest, you have usually some kind of a
harness that holds all your magazines and pouches over top of your
armored vest; and, depending on the mission, what ammo you are
going to take, how many grenades you are going to take, or what-
ever equipment you are going to have. Always your survivability
kit, first aid. And then you also have your vest which has—as the
general was saying, depending on your size it can go up between—
probably about 5 pounds, sir. And then lastly you have your ACH
helmet, which is a lot lighter than the ones we had in the past.

Mr. ROTHMAN. And what is on your back?

Sergeant ROWE. This is an over daypack, sir. This is what we call
an assault bag. You can’t really fit a whole lot more than just a
MRE and maybe a little water or extra ammunition in it.

Mr. ROTHMAN. How much water do you carry?

Sergeant ROWE. Depending on how long you are going to go out,
sir. Normally we have to have at least 4 quarts on us at any time.
But if you are going to go out for a day or 2 days or a week, then
you are going to have to pack up your trucks and carry more water
in your bags, just depending on the mission and how long you are
going to be out.

Mr. ROTHMAN. Thank you, Madam Chair.

SCALABLE BODY ARMOR

Ms. KAPTUR. Thank you, Mr. Rothman, very much.
I was going to ask, Sergeant Rowe, if you step a little bit to your
right we are going to ask General Amos to introduce your guest
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from the Corps, and I know Congressman Frelinghuysen has the
next question.

General AMOS. Sergeant Harres, come on up here.

Ma’am, this is Sergeant Harres, Infantry Marine and squad lead-
er, two combat tours, 1st Battalion, 6th Marines, both of them in
Iraq. And he is wearing what we call the scalable armor. Now, we
did our best to try to put the same equipment on the vest itself,
but you will notice that the vest that he is wearing provides him
a lot more opportunity to move. And so what this has done, this
was an attempt about a year and a half ago to develop an oppor-
tunity to divest yourself of some of the heavy equipment and pro-
tection, and recognizing up in the mountains of Afghanistan, in the
hot temperatures and high attitude, you need to be able to move
jltst exactly for the very reason that Congressman Young talked
about.

So this is a scalable vest. It is called a plate carrier. It has the
same enhanced small-arms protective plate in the front, one in the
back, just the same way as his vest does. It has the plates on the
side. If you would point to the side SAPI plates. Those just attach
off and on, and that is an outshoot of about the last 3 years of com-
bat in Iraq, understanding that the snipers would shoot at the
sides. So we put those on there. This thing is significantly lighter.
It is about another 10 to 15 pounds lighter than what we have over
here, and we are issuing that now to the Marines in Afghanistan.
And again, we are allowing the commander to make the call.

We have a full vest that we did not bring, very, very similar to
this vest. It weighs 33% pounds. It looks exactly like this except
it has got Marine tan. So we have that capability, and we provide
that protection.

Most of our Marines in Iraq right now are wearing a heavier
gear. This an acknowledgement that if we can scale and allow the
commander to pick the right armor, depending on what the situa-
tion is, then he is more apt to be able to maneuver in high atti-
tudes and high temperatures.

Sergeant Harres, do you have anything you want to talk about
about your personal——

Sergeant HARRES. When I was in Iraq, we had the full flak,
which when we were able to adapt to it, I thought it was fine. Once
I moved to the plate holder, like the General said, you are able to
move freely. On our recent trip to Iraq and Afghanistan we had to
use them. It doesn’t offer necessarily as much protection, but up in
the hills of the Afghanistan mountains, it will definitely will be a
lot better to use, I think.

FIRE-RESISTANT ORGANIZATIONAL GEAR

General AMOS. One of the things that you will see, you will no-
tice on Sergeant Harres, he has got kind of a strange-looking shirt
on. That was developed about 2 years ago as a result of our Ma-
rines being burned when the IEDs would go off. And we ended up
with a lot of Marines on their hands, neck, body being burned. And
you would see it down at Brooke Army Hospital. So the Marine
Corps Systems Command developed and did a rush. We really
worked very quickly to develop what they call FROG gear, which
is fire-resistant organizational gear, and it now has it for the shirt.
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We have got a thing we put over our—a balaclava we put over our
head. And we have got Nomex gloves. And the whole idea is to re-
duce the burning in the event of a vehicle IED mishap.

So we have gone to that. And, in fact, you will find a lot of Ma-
rines wearing aviation flight suits right now, because they are
Nomezx, on patrol in Iraq. They like them because they are fire re-
sistant.

Ms. KAPTUR. Congressman Frelinghuysen.

ADJUSTING LEVELS OF PROTECTION

Mr. FRELINGHUYSEN. It is 130 degrees in Iraq, and you are an
Army sniper, and let us say you are a Marine sniper. Do you have
the flexibility on your own to reduce the amount of gear you have
so you can actually maneuver? It is pretty damn difficult to fire a
rifle if you can barely move your arms. I just wondered do you have
that flexibility, or is there some greater God in terms of a unitary
policy that you have to obey, both the Marines as well as the
Army? Do you have some ability to adapt?

Sergeant ROWE. No, sir. You are not allowed to shed gear, so to
speak. In the past I have done it to adapt to the mission and to
get on my belly, hide on the desert to be able to make that shot.
I have done that. It is not allowed.

You can’t shed gear because, as the general was saying, the com-
mander is trying to protect their soldiers, and they don’t want to
have to answer for that. That is why we as soldiers would like to
go to something like that that allows us to be more mobile and
versatile so that we wouldn’t have to shed our gear. We would wear
everything at the same time to accomplish position.

General CHIARELLI. And that is exactly what we want to go to
is that same capability to do that. But I will tell you, in 2006, since
we are talking about snipers, the snipers were, in fact, aiming for
the femoral artery of the leg even wearing this gear in order that
they could get a soldier to bleed out. So the thought in 2006 of
shedding this kind of protection for something less, you would be
putting your soldiers’ lives at risk. I think most commanders would
power this down to company commanders, particularly in Afghani-
stan, to make that call based on an enemy situation as to when
they can shed gear and go to a plate carrier because the situation
allows it.

Mr. FRELINGHUYSEN. Thank you both for your service.

Thank you, Madam Chair.

EQUIPMENT WEIGHT

Ms. KAPTUR. Thank you.

I think I would like to hold questions for the moment. We would
like to ask our guests to please be seated. And while they are doing
that, General Amos and General Chiarelli, what is the total poten-
tial weight that each soldier or marine would have to carry; what
is the potential total weight?

General AMOS. I have got some actual figures here. We have a
battalion that just came back from Afghanistan about 3 months
ago, 2nd Battalion, 7th Marines. And in an effort to try to capture
what their weights were, we sent a Marine Corps lessons learned
team over to Afghanistan and actually weighed these guys and say,
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okay, put them on a scale with what they typically wore. And the
lightest was the squad leader. So that was the Marine that was in
charge, typically a sergeant like Sergeant Harres, that was wearing
78.94 pounds of gear. The mortarman was the heaviest in that
squad, and he was wearing 142.26 pounds of gear.

Now, there is an old military historian by the name of S.L.A.
Marshall, who many, many years ago said an infantryman should
never wear more than 50 percent of his body weight. So this
mortarman that is wearing 142.26 pounds, when you think about
how much he probably typically weighed, maybe 170, 180 pounds,
and you go back to what S.L.A. Marshall talked about, this has
been a problem for infantrymen, to be honest with you, all the way
back to the days of Alexander the Great, and it is a problem, and
it is something we are struggling with.

But I will tell you from the services side of the house, there is
no slack in effort to try to capture as much advanced technology
that is out there to lighten the load. And we can talk about this
in this hearing, we can talk about initiatives that are under way
right now to lighten a load, but there is no shortage of money being
spent from the science and technology in the developmental world
to try to get our Marines’ and soldiers’ loads down. And there are
several initiatives which we can talk about.

Ms. KAPTUR. General Amos, do you want to proceed with any ad-
ditional statement at this point?

General AMOS. I don’t, ma’am, but I will be happy to answer any
questions.

Pete, do you have anything on the weight?

General CHIARELLI. Our doctrinal fighting load is 48 pounds, and
it can range from 48 pounds up to 120 pounds. We have done some
looking at Afghanistan. The average fighting loads in Afghanistan
are 63 pounds. I think that is basically what Sergeant Rowe indi-
cated, maybe a lot lighter than in Afghanistan than they are in
Iraq. And they vary from that 63 pounds up to 130 pounds.

I took a look at World War II fighting loads, and the difference
between World War II fighting loads and the fighting loads I just
cited just now is about the weight of the tactical vest you see right
there. So what we have added since World War II in the amount
of weight is basically in that IOTV with SAPI plates, but additional
capabilities that our soldiers didn’t have in World War II. So we
are looking at an average load of 63 pounds in Afghanistan today.

REDUCING EQUIPMENT WEIGHT

Ms. KaAPTUR. General Chiarelli, in your testimony submitted to
the record, you indicate that in one study infantry soldiers carrying
a load of 101 pounds for 12.5 miles had a decrease of 26 percent
in marksmanship, being the number of targets that were hit; a 33
percent increase in the distance from the target center; and an in-
crease in back pain compared to preload and march scores. And
then a little bit later on it indicates in your testimony that a 72-
pound load increased energy required by 40 percent on behalf of
the soldier. And the time required to complete an obstacle course
increases 10 to 15 percent for every additional 10 pounds carried.

My question to you really is what are we doing? I look down the
list that every Member has gotten of equipment that is being car-
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ried by our soldiers, and we put all this money into research, but
the optical scope and illuminator, that is almost 9 pounds itself.
What kind of dispatch is there to try to look at each piece of equip-
ment and to try to halve its weight?

General CHIARELLI. We are working very hard at finding ways
to lighten the load, I can promise you that. One of the things we
are looking at is civilian off-the-shelf solutions to many of the
things we do. And our rapid-equipping force is leading the way in
the ﬁrmy at finding some of those things that will lower the
weight.

But I have to tell you, the advent of the SAPI plate is the mid-
1990s. We fielded the first SAPI plates, ceramic plates, in early
2000. And the protection that they have provided and their ability
to stop rounds is such that we have offered a level of protection to
soldiers that they have never had on the battlefield. Our sergeant
here would not be alive today if he did not have those SAPI plates
on.
I made a trip up to ARL, our Army Research Laboratory, to see
what they were doing to try to lighten those plates even further,
and they told me, quite frankly, that it is going to take a lot more
time given the improvement in ballistics which they have to stay
up on.

We have come up with two improvements to the SAPI plates. We
are on E-SAPI today, which provides more ballistic protection. It
did not increase the weight, but it has more ballistic protection.
But the technological chances of being able to cut that weight in
half are still many years down the road when it comes to the plates
themselves. But we are looking for other ways that we can do that.

I might mention, I totally agree with General Amos. Physical
conditioning and—what we are finding through the University of
Pittsburgh study that is being conducted—nutrition are key ele-
ments in helping soldiers when they have to carry these loads in
avgiding the kind of musculoskeletal issues that we are seeing
today.

Ms. KAPTUR. Could you please provide for the record, and then
I am going to call on Mr. Young, a brief summary of each piece of
equipment that the soldier is carrying or the Marine is carrying
and the research under way to lighten that piece of equipment? I
would be very grateful for that.

[The information follows:]

For over a half decade, the Army has initiated a number of programs to transform
how individual Soldiers are equipped given their unique size, weight, power, and en-
vironmental considerations. There are well over 300 items that could be issued to
the Soldier depending on their mission and where they would be deployed. Army
investments impacting Soldier load include the following and are not all inclusive
of Army efforts.

1. Clothing and Individual Equipment—There are numerous Army initiatives like
rucksacks, flashlights, and sleeping bags. By using some Commercial Off the Shelf
(COTS) items we are already lightening the Soldier’s load by as much as 70% on
individual items. Other clothing enhancements such as Extended Cold Weather
Clothing System (ECWCS) provide cold weather protection made from light weight
material that makes the ECWCS 7 1bs lighter than previous versions.

2. Lethality—There are numerous initiatives that will lighten the Soldiers load.
Among the highlights are: The M240L lightweight machinegun which will reduce
the weight of the M240B machinegun by 7.1 lbs, a savings of 26%. The use of the

XM806 lightweight .50 caliber machinegun and tripod lessens the load by 64 lbs
over the M2 machinegun and tripod, a savings of 50%. The switch from the M122
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machinegun tripod to the M192 tripod will reduce the weight by 6.5 lbs, a savings
of 34% on the M249 and M240B. The combination of optic sights and laser pointers
will provide as much as a 34% savings (1.42 to .56 1bs) in Soldier load weight. An-
other area of Soldier load savings has been obtained in sensors and lasers, where
the medium Thermal Weapons Sight was reduced 44% (5.0 1bs to 2.8 1bs).

3. Ammunition—Lightweight steel cased ammunition currently in development
has demonstrated a weight savings of 25% over current 7.62mm ammunition. The
Lightweight Small Arms Technology project is investigating new case telescoped
ammunition which promises to save between 35 to 40% over current ammunition
weight. Caseless telescoped ammunition is also under development and promises to
save up to 50% (~7 lbs to ~4 1bs) of the ammunition weight along with 40% reduc-
tion in volume.

4. Soldier Protection—Technology development efforts are working toward weight
reductions for body armor (vests and plates) and helmets through advances in fi-
bers, textiles, and ceramics. High performance fibers with significantly increased
tensile properties have the potential to provide weight savings of 30—40% of the fab-
ric components of body armor. Lightweight ceramics is focused on increased multiple
hit capability, improved durability, and the ability to form the ceramic plate into
more complex shapes that can better conform to body shape and provide for in-
creased mobility. Within the past 24 months alone, the Army has made improve-
ments to the Soldier’s Interceptor Body Armor system with the introduction of the
Improved Outer Tactical Vest which reduces system weight by over 16% (18.6 lbs
to 15.7 lbs). In addition, there are ongoing actions to evaluate a lighter tactical vest
(plate carrier) for Soldier use. The purpose of the evaluation is to provide the oper-
ational commander with flexibility to use a plate carrier to adjust Soldier loads
based on terrain conditions (patrolling in and around mountainous regions). Addi-
tionally, development of the new Enhanced Army Combat Helmet has the potential
to provide another 10% reduction in weight from its predecessor while providing im-
proved ballistic protection. The overall goal for the Army’s S&T effort is to reduce
body armor Soldier load by an estimated 10 1bs.

5. Power—Technology development efforts will achieve weight reductions for
power sources through improved battery technology, hybrid power sources and bat-
tery charging systems. Lithium carbon monofluoride primary batteries have dem-
onstrated a 2X reduction in weight through improvements in energy density com-
pared to current primary batteries. Wearable, rechargeable Lithium-polymer bat-
teries will conform to and mate with body armor and will achieve improved
fightability. Hybrid power sources based on methanol fuel cells will reduce the num-
ber of batteries required for multi-day Soldier missions.

6. Combat Rations—The recently developed First Strike Ration, a compact, eat-
on-the move, assault ration for consumption during initial periods of high intensity
conflict, provides a 49% weight savings over a one day supply of MREs. Technology
development efforts will achieve additional weight reductions for combat rations
through the use of novel lightweight packaging materials and improvements on spe-
cialty rations.

Ms. KAPTUR. Mr. Young.
ROBOTIC VEHICLES

Mr. YouNG. I want to thank the Chair. And we had discussed at
a prior meeting the possibility of devising a system or procedures
to provide UAV support or some robotic-type support for the fight-
er. For example, in here, what the sergeants are wearing, it doesn’t
include their weapons; it doesn’t include a whole lot of ammunition;
it doesn’t include water that they might need for a couple of days;
it doesn’t include communications equipment, radios, night vision
goggles, things of this type.

Is there any work being done by the Army Materiel Command
in trying to devise a strategy or procedure or a method where the
troops on the ground could be helped with some of this extra heavy
load, what they need when they get to the fight, but they might
not need getting to the fight?
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AIRDROPS

General CHIARELLI. There is. First of all, we are looking at
robotic vehicles as a way of being able to transfer that load from
the soldier to a vehicle that would travel along with the soldier and
carry a good piece of that. That technology is something we are
looking at and testing right now.

But currently in Afghanistan—I will let Jim talk about UAVs
and what they can do—we are using as a primary way to take this
load off the soldier’s back by use of airdrops. We deliver 26,000
pounds a day using airdrops, different airdrop technologies. And we
have come up with technologies that are very, very accurate at half
the cost of what they used to be and don’t require soldiers to re-
cover the components of the airdrop. Basically those things which
bring that load to ground are discarded after the drop is made. So
this is going a long way in helping us to get some of those pounds
off our soldier’s back. And we see the increase in airdrops as some-
thing that is proven to be very, very helpful in Afghanistan.

General AMOS. Sir, we also are using the airdrops, TRANSCOM
General McNabb and all his airmen have done some remarkable
work with precision airdrops using parafoils to try to get the stuff
out so you don’t have to either carry it along the highways of Af-
ghanistan, which are becoming more and more IED-laden. I mean,
that is an effort that is under way right now and works quite well.

About a year and a half ago, the Marine Corps commissioned a
study by the Naval Research Advisory Committee on the issue of
lightening the load, and after about 6 months of effort by some
very renowned ladies and gentlemen across our country going into
industry and into all the S&T developmental parts of the world and
then going back into history, they came out and they said, look, we
are probably right now at about as far along as we can be with cur-
rent technology as we know it today with regards to being able to
lighten things like the SAPI plate, small-arms protective plate. We
need new technology to be able to get that thing lighter. But they
said, there is other ways that you can lighten a load. One is weight
redistribution; in other words, the actual weight. It is a bit of a
ruse, but it actually works. You can redistribute the weight and get
it more over your hips and therefore feel like you can actually lift
yourself better and maneuver better. So that is one way.

The other piece of it was get it off the Marine or the soldier and
get it onto something else that actually can carry it for you. The
front cover of our Marine Corps Gazette this month has a picture
of a Marine up in the mountains of eastern California at our Moun-
tain Warfare Training Center loading up mules. Now, I realize that
is not new technology, but we actually teach a course for Marines
how to load mules, and we use it in places like Afghanistan. So at
the very bottom of the food chain, that would be the basic way you
would transfer loads.

CARGO UNMANNED AIRVEHICLE

But what we are looking at right now, and what is a near-term
requirement is the whole idea of a cargo UAV. And if you can
imagine, we are pretty successful with UAVs now. We like them.



88

We have got little ones, and we go all the way up to the big ones.
But nothing is out there to haul stuff around the battlefield.

A year ago we had a battalion engaged in Afghanistan, and a
company got into a heck of a fight, and it was in the summertime,
it was hot. We had one opportunity to resupply them. And I re-
member reading the report, the spot report, from the company com-
mander, and he had a choice between getting—being resupplied
with water or being resupplied with ammunition. And it was at
that point we said, we have got to do better than this. And so the
concept of a cargo UAV was born.

And right now the whole idea would be we are going to get some-
thing off the shelf within the next—hopefully the next 3 to 4
months. We had an Industry Day last week within the Marine
Corps and brought in folks that had these commercial off-the-shelf
UAVs that are out there, and can it be modified to carry cargo,
somewhere anywhere between 500 pounds to probably 1,250, 1,500
pounds. Take off vertically, precision, set it down, drop it off, then
go to the next stop. Redo it all day, all night. UAVs aren’t afraid
to fly at night. They just go up by themselves and do it.

That is where we are headed. We want to get a solution now to
get into Afghanistan this summer. And then we have a program
where we are looking for something that would be optimum for the
future; an expendable, low-cost, precision UAV to be able to carry
an unmanned aerial vehicle—excuse me, logistics. So you are going
to hear more of that as we find out what we are going to do, but
we are committed to getting that for this coming summer.

ROBOTIC CARGO VEHICLES

The other thing is what General Chiarelli was talking about is
DARPA has a project they call Big Dog, and it was a robot. It
looked about the size of a Great Dane, and it had robotic legs, and
it had a gasoline-powered motor on it, and it had gyro-stabilized
legs, and it could climb up. And the whole idea is to shed weight
on this thing. They have taken that now to the next level, and I
was bfiefed on it about 2 weeks ago, and I think there is great po-
tential.

We won’t see that this month, but we hopefully will see that
sometime in the next 24 months where you can imagine a squad
with one of those robotic dogs, quiet, completely self-contained,
where you can put 300 or 400 pounds on this thing, and it will just
follow you along, like my Labrador Retriever does today. So there
is1 a lot of effort going on to try to shed the weight onto something
else.

Mr. YOUNG. General, thank you very much for enlightening us
about the newest technology of the mules. Whatever works.

Madam Chairman, you have got a good attendance today, so I
am going to yield back my time so other Members can take part
in this hearing.

Ms. KAPTUR. Thank you, Mr. Young.

Mr. Visclosky.

INJURIES DUE TO WEIGHT

Mr. ViscLoskKY. Thank you, Madam Chair. Just two questions.
There is a wide range as far as the weight a troop carries. Is there
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a weight beyond which frequency of injuries grows dramatically? Is
there some threshold where suddenly you are seeing a lot more in-
juries to our troops because of the weight?

General AMOS. Sir, I don’t have that information. I would say in-
tuitively obviously the higher we get up these weights that I talked
to you about in the 2nd Battalion, 7th Marines, 140 pounds, there
is absolutely no question that you might be able to carry that
around the street, but when you start going up mountains, you
can’t do it. You stop hopping in and out of MRAPs, step down from
an MRAP that sits 2% to 3 feet high off the ground.

Mr. VISCLOSKY. And you get shot at.

General AMOS. Absolutely.

Intuitively there is a threshold, but I don’t know precisely what
it would be. I don’t know that we have that kind of information.

Mr. ViscLOSKY. I assume there would be some variation between
the size of the actual soldier, airman and the load they are car-
rying, too. I was just wondering if suddenly you are seeing some
incremental increase along a certain threshold.

One other question. For those who are our enemies, what is their
basic load, if there is such a thing? My impression is it is relatively
light, but I do not know.

Mr. MORAN. It is the weight of a weapon. That is about it.

General CHIARELLI. That is about it, the weight of the weapon.
They do not have protective gear. But their casualties are much
higher than ours, and their effectiveness is not as great as ours be-
cause of their lack of the equipment and the protection we are able
to provide our soldiers and Marines.

Mr. ViscLOSKY. I assume there is some advantages. Under-
standing they have higher casualties, and there are other things
we can do to compensate for the lack of mobility because of the
amount of weight our troops are carrying, what advantage do they
have because they are so light?

General CHIARELLI. I think that is why we are both looking at
it different ways, so we can lighten the load, and particularly move
to a plate carrier where the enemy situation allows you to do that
without putting the soldier or Marine at greater risk than you are
willing to accept and that he is willing to accept given the enemy
situation.

Mr. ViscLoskY. I wish you well. I just can’t imagine how terri-
fying it is. You are in combat, you are risking your life, you are car-
rying this, and then to find that right adjustment. And I honest to
God wish you well, and whatever we can do to help. I appreciate
it.

General AMOS. And it is a balance, sir. The flip side of it is if
you talk to our staff sergeant and the sergeant that were in heavy
combat, they would tell you that there were times when they abso-
lutely would not have wanted to shed any of the stuff that they
were wearing because the threat dictated that if you are riding
around in the back of an MRAP or an up-armored Humvee in an
area that is known for IEDs, most of the soldiers and Marines, I
would say, would rather have that stuff on than a plate carrier, be-
cause a plate carrier covers significantly less of your body. So there
are times when they absolutely want to have that kind of coverage.
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And as General Chiarelli was talking about, in 2006, General
Brogan, who is sitting behind me, as a result of an Urgent UNS,
developed ARB, what we now wear, our big vest, a modular tactical
vest. And the whole idea was countersniper. It was the shots com-
ing in the neck, the shots coming in under the arms, the shots com-
ing into the hips. And so we did a rapid turnaround to develop this
thing. Now it is bigger and bulky. It is just like their vest, but it
had a purpose. And the whole idea now is if we can give the com-
mander on the ground the opportunity to make decisions on how
much or how little, then I think that is absolutely where we need
to go. But we value life a lot more than our enemy does, and the
last thing we want to do is send a young soldier or Marine home
because of maybe a lack of irresponsibility or a lack of responsi-
bility on our part. So it is a balance.

Mr. ViscLosKY. Thank you very much for your service.

Ms. KAPTUR. Mr. Frelinghuysen.

WEIGHT OF MACHINE GUNS

Mr. FRELINGHUYSEN. Gentlemen, we have made some progress in
terms of the weight of soldier weapons. I respect Picatinny Arsenal.
They just lowered the weight of the .50-caliber machine gun, doing
some things relative to the weight of barrels, the ammo, the clips
for ammo, I guess they call it plasticize, use of titanium. Are you
satisfied we are making enough progress in that area? Perhaps
General Chiarelli.

General CHIARELLI. I think that is one of the areas that really
shows a tremendous opportunity to make some real reductions in
weight. We found in the Special Operations community an M240
machine gun, which I think most of you know is a pretty good-size
machine gun. Special Operators had had this weight problem. With
the standard one we issue our soldiers, they had developed, and I
believe it came out of Picatinny, a weapon that was 9 pounds light-
er. When you can shed 9 pounds on a machine gun like that, that
is a tremendous weight savings. We have issued 100 of them and
have another 500 on order to get out to our soldiers in Afghanistan.

The same thing with the M249, commonly called the SAW. They
have been able to shave off an additional 2 pounds off of it and
make it much lighter.

Picatinny is working on caseless ammo, I know, and that shows
a great future, because if you could get rid of that brass on every
single round of ammunition you carry, you could shed more load.
The issue with that, of course, is we will have to move to some-
thing other than the M4, because it, as I understand it, will not
fire caseless ammo. But those are the kinds of things that I see
that show great promise for helping us lighten that load.

CARGO UNMANNED AERIAL VEHICLES

Mr. FRELINGHUYSEN. On just getting back to the use of UAVs,
the cargo, I assume the larger the UAV, perhaps the greater oppor-
tunity for the enemy to detect what we are using. How are we deal-
ing with those types of issues? And I assume you get the conditions
on the ground. I am talking more about Afghanistan here where
you have a brownout, and you would have a similar sort of situa-
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tion, whether you have the opportunity to bring in water or ammao.
I just wonder what sort of progress are we making with the UAVs.

General AMOS. Sir, right now we don’t have one in theater right
now. We have UAVs, but we don’t have a cargo UAV. And as a re-
sult of this Industry Day that we had a week ago, we are trying
to sort out, okay, what is out there now that is already made so
that we can capitalize on that.

Mr. FRELINGHUYSEN. Sir, one has to assume obviously the Spe-
cial Operators are getting stuff in, but they are using conventional
airdrops.

General CHIARELLI. I think they are using most of the airdrops
and some of the airdrop technology that has been brought on board
in Afghanistan.

Mr. FRELINGHUYSEN. UAVs are on the drawing board, the cargo?

General AMOS. Sir, they are from the sense of what we would
really like to have in the future. That is the one that is—those are
kind of under development. But the near-term itch, which is the
forces in Afghanistan right now, I am looking for something more
than a developmental solution, I am looking for something now.

Mr. FRELINGHUYSEN. We can’t wait.

General AMOS. We can’t wait, and for all the reasons we talked
about. We don’t know how big this is. We don’t what we are going
to decide on. I have seen pictures of ones, I have seen them, that
are as big as this room, and I have seen smaller ones.

Ideally what you would like to have is something that is small,
that is quiet, that can carry this load of 500 to 1,200 pounds. And
that is where we are going for right now. We just don’t know.
There are some small commercial helicopters, some very small
ones, that we have companies looking can they modify that to fly
it remote control, just like we do all our other UAVs, hand them
off as it moves into theater, moves farther downrange, and then
take control at the receiving station and then just land the thing.
And the good thing about that is even in a dust storm, a UAV can
land by itself. It is not like me as a pilot where you get nervous
in a brownout. We don’t have it yet, but we hope to have it and
introduce it this coming summer. That is where we are headed.

Mr. FRELINGHUYSEN. Excellent.

Thank you, Madam Chair.

Ms. KAPTUR. Thank you, Mr. Frelinghuysen.

Mr. Moran.

COMBAT LOAD

Mr. MoORAN. Thank you very much, Ms. Kaptur. And we thank
you for chairing a meeting from two such distinguished military
leaders, and I have great respect for both of you. In fact, General
Amos, I was pretty impressed.

I mentioned to General Amos late in the afternoon yesterday
that my nephew, who is in the Marine Corps, was complaining be-
cause he was sent to New River on financial management because
of some dumb Appropriations Committee that wanted more finan-
cial management people in the Marines, so he got stuck with that.
So I mention it, and today he is in Iraq fighting. You know, it is
conceivable it could be coincidence, but I just gave all the credit to
you. I was really impressed.
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In our briefing where we are told that we have about 20,000 sol-
diers that are nondeployable—I think that was in your testimony,
General Chiarelli—largely because of bone and muscle injuries,
and it is increasing, it seems fairly dramatically, about 10 percent
annually, it appears. Now, the explanation, it says that you are
planning on lessening equipment loads, improving conditioning,
providing new load-carrying capacity, technology, et cetera.

I don’t think any of us think that the problem is one of the
human endurance of the soldiers, but it is probably more the
human judgment of their superiors that—yourselves excluded, obvi-
ously. I wouldn’t say it because I know you do a fine job. But I
think over time we have loaded them up. And I suspect I am not
alone in this. It is too much; 100 pounds is too much to be carrying
on a regular basis, let alone 140. In terms of maneuverability,
adaptability and just what the human body is capable of bearing
over long period of time, it is too much.

And I believe you when you say we are working on lightening it,
but we have been in Afghanistan for 7 years, we have been in Iraq
for almost 6, and it seems to be going in the other direction. Now,
maybe we are part of the problem. I mean, I have got a question
here about are you trying some of the new sniper technology that
is put on vehicles but could be put on soldiers individually that de-
tects where sniper fire came from? I mean, that is new technology.
But gosh, in this context of that much weight having to be carried
by individual soldiers, I can’t imagine adding anything to it no
matter how helpful that technology was. And yet we are talking
about radios, we are talking about any number of other things that
just seem at some point counterproductive.

You wonder in a platoon if we couldn’t share some of the load,
that if everybody has to—I mean, if we come up with radios, obvi-
ously not everybody needs to carry the radio. If you were to use
sniper technology, not everybody needs to have that, et cetera.

I know you have thought about this, and I don’t want to belabor
the point, and it has been pretty much the thrust of everybody’s
question, but we are concerned, I think legitimately so.

RECRUITING STANDARDS

Let me ask a question, though, about the Army fitness levels,
General Chiarelli, because that is where we read the articles. They
apply primarily to the Army apparently. We have made accom-
modations for prior, I don’t want to say—I guess felony records, al-
though I don’t think it is so much felony, but brushes with the law
and so on. We apparently have relaxed those standards. We have
relaxed some of our educational standards we read. But we have
too many soldiers who are being rejected for reasons of obesity.

Now, I was asking some of the folks about that, and they said,
well, one of the problems is not just obesity, but we have a cookie-
cutter approach. We take the weight and the height, and that de-
termines whether somebody is eligible or not.

One of the things that disturbed me, a young man I know who
is a ballplayer, really well conditioned, he can run a sub-5-minute
mile, but he was rejected because he was too heavy even though
it was all muscle. Now, that was ROTC, so I don’t know that that
applies to regular standards, but if it does, it seems to me we need
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some flexibility; that the Body Mass Index, the conditioning, that
needs to really be what we are looking at and not just some stand-
ard criteria, simplistic criteria really. My son is 6-6, he weighs 290
pounds, but he has got a 33-inch waist. You can’t pinch his skin
anyplace, but he is over your criteria. He would be labeled as
obese, and he is anything but.

General Chiarelli, do you have that kind of flexibility in deter-
mining how we define obesity?

General CHIARELLI. We do. And the regulation uses height and
weight as a screening tool only. Body fat is the final determinant
on whether or not we feel that you are obese and do not meet Army
standards. So anyone who would only use height and weight and
use that alone to disqualify an individual from service, that would
not be in keeping with the regulation as I last read it, which re-
quires that only as a screening tool. But body fat is the final deter-
minant on whether or not you are obese.

Mr. MoORAN. Well, maybe ROTC has different criteria that are
not wholly consistent with regular enlistment. But you guys are
doing a great job. This is not a hearing to be critical, but it is an
opportunity to register concern. We are asking too much of our sol-
diers when they are having to carry that much heavy equipment.
It is wrong, it has got to change, we have got to figure out a way
to lighten their load. Thanks.

Ms. KAPTUR. Thank you, Mr. Moran.

ngeral CHIARELLI. May I apologize and just make a qualifica-
tion?

NONDEPLOYABLE STATUS

Ms. KAPTUR. General, please.

General CHIARELLI. On our statement that we have 20,000
nondeployable soldiers, that is correct on any given day, plus or
minus. But if I in any way inferred that those are all due to mus-
culoskeletal issues, I apologize, because that is not my intent. We
currently have 10,000 soldiers in warrior transition units who are
nondeployable who are injured in combat or have very complex
medical cases. And then we have another 10,000 soldiers who, for
whatever reasons, are nondeployable, and a small fraction of those
are musculoskeletal issues we are seeing coming out of Afghani-
stan. We just see that as a portion that we need to attack to get
at this issue of nondeployability. But even if we were able to elimi-
nate all of those, it would be a small fraction of the 20,000 that we
have that are nondeployable.

Mr. MORAN. I think our testimony said many of these 20,000, so
I thank you for that clarification.

REDUCING EQUIPMENT WEIGHT

Ms. KAPTUR. Thank you for the clarification.

Both generals, can we assume that the contractors who provide
all this equipment are under direction by each of you to reduce the
weight, that there is ongoing effort, in each piece of equipment?
Can we assume that or not?

General AMOs. Ma’am, we, the contractor will respond to the
amount of pressure directly applied to them. And what we do when
we are, when we are developing a piece of equipment, for instance
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the scalable plate carrier, we sit down, and we will work with them
when the contractor—we actually particularly go out and we will
say, okay, this is the requirement, and then we will get some bids
in and then we will pick the prime contractor. And the prime con-
tractor then will have to meet the specifications of the contract. So
we actually work with them.

For instance, we have got kind of a warfighting lab, but we have
got a Marine Expeditionary Rifle Squad Group of folks, kinds of a
skunks works that deals specifically with making sure the stuff we
buy is as light as we possibly can get it, and it fits well where it
is supposed to fit on the body. And we try that out on Marines.

So the answer is, they are. They are not actually just turned
loose to just give us what they have and we accept it. We force the
issue on trying to get the very latest amount, everything from just
shedding pieces of this kind of Kevlar web gear to get it down to
a weight that we think is the very least but yet provides the min-
imum amount of protection that was required. So we do that,
ma’am. We don’t turn the contractors loose on this thing. They ac-
tually have to live up to our standards.

Ms. KAPTUR. Well, I would hope that in communications with
them, that, you know, you would reemphasize in written form your
strong efforts to try to reduce the weight, whether it is the mate-
rial, whether it is metals, whatever it is, I would think that that
would be a very useful effort.

General.

General CHIARELLI. We, too, are looking for solutions to this, not
only in our laboratories but with commercial off-the-shelf pieces.

I was given two charts prior to the hearing where we are down
to, as Sergeant Rowe talked about his knee pads, we are looking
at a brand new knee pad now that will save 8-ounces over the cur-
rent knee pads that he wears. I have got two pages of all those
items, from boots to knee pads to compasses to sights to flashlights,
where we are looking at different ways that we can procure equip-
ment, both developed in our labs but also commercial off-the-shelf
that will lighten that load. And we are literally looking at reduc-
tions of ounces to try to, in the smallest pieces of equipment, to try
to get a cumulative good for the soldier.

Ms. KaPTUR. Thank you both. That is very encouraging.

Mr. Kingston.

Mr. KINGSTON. Thank you, Madam Chairman.

General, you mentioned earlier that you were looking at an off-
the-shelf solution in some of those equipment. What would be some
of those items that you were talking about?

General CHIARELLI. Boots, sir, knee pads, flashlights, angle-head
flashlights, assure-fire magazines. You can reduce weight quite a
bit with magazines. We have found a magazine that over the load
8.8 ounces possibility.

Mr. KINGSTON. And you are referring to retail purchasing?

General CHIARELLI. Some of this is commercial off-the-shelf that
is produced.

Mr. KINGSTON. And that is a fairly attractive product to you
then, right?

General CHIARELLI It is.
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RAPID EQUIPPING FORCE

Mr. KINGSTON. And what kind of procurement problems does
that create?

General CHIARELLI. We have the Rapid Equipping Force estab-
lished at the beginning of the war that we use extensively to go
and find those technologies. They have individuals down range.
And I think, as Sergeant Rowe mentioned, he indicated he filled
out some surveys. I would bet that some of those surveys were
from our Rapid Equipping Force, asking soldiers what are the
pieces of equipment that you would like to see lightened? How can
we help you out? What do you need that is better?

And they go to our labs to look for solutions, and many times
they find them there. They go to the Special Operations commu-
nity. They go cross service to make sure that there is not some-
thing in another service that we are not aware of. I gave you the
example of Special Operations and the 240 machine gun. That was
found by our Rapid Equipping Force. And they look for commercial
off-the-shelf items to lighten that load.

Mr. KINGSTON. If you found a commercial flashlight that was bet-
ter than the one you are using and it was universally accepted
among the soldiers, how hard is it for you to move towards, let’s
just get rid of the old flashlight and buy this new one? How dif-
ficult is that to do? How much red tape do you encounter?

General CHIARELLI. Today that is something we can do rather
rapidly with the Rapid Equipping Force.

Mr. KINGSTON. So the Rapid Equipping Force, it is working fairly
well?

General CHIARELLI. Very well.

Mr. KINGSTON. Are there any suggestions for changes and im-
provement?

General CHIARELLI. Well, I worry at times that, with the loss of
supplementals, that we will not have the funds that we need some-
times to ensure that they have the money that they need. And be-
lieve me, they follow all the procurement rules. They even have a
PEO that oversees what they are doing. But they can move rather
rapidly through the system. So I worry that, at times, unless we
look at some procurement reform, organizations like our Rapid
Equipping Force and the Army Asymmetric Warfare Group may
have problems doing their job.

Mr. KINGSTON. I haven’t read your testimony. I have scanned
bits and pieces of it, but I don’t see that in here as you are under-
scoring the importance of that kind of flexibility. Is it in here?

General CHIARELLI. I believe it is, sir.

Mr. KiNGSTON. Okay.

General CHIARELLI. We talk about the REF.

Mr. KINGSTON. Okay. Because I think it is very important for
Members of Congress to know that you do need to have that flexi-
bility, because I remember one time General Meigs, when he was
in charge of the Joint IED Task Force, he said that you have got
to keep in mind we are competing against every Radio Shack prod-
uct that is out there in the commercial world, and we have to stay
ahead of them. Only we have to buy through the government and
sometimes that slows us down. And so I think that we need to un-
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derstand that in order for you to have as many choices of products
as possible, you have to consider these commercial things and have
the flexibility to move on them.

General CHIARELLI. It is absolutely amazing what this task force
has been able to do. They are able to fill 60 percent of those things
that soldiers ask for in less than a year, 60 percent. And 40 per-
cent, the other 40 percent is under 2 years. That is 90 individuals
I have in that task force. We purposely kept it small. And most of
them are forward in the field collecting data from soldiers and find-
ing out how we can get them the things that they need.

Mr. KiNGSTON. Well, if there is anything else you want to add
to your testimony, you certainly can do that for the record. What
page is it on?

General CHIARELLI. Thank you, sir. I promise you I will review
my testimony, make sure I have given you a fair explanation of
REF, and if there is more information I can provide, I will provide
it and get it to the Committee as soon as I can.

[The information follows:]

The REF helps address specific capability shortfalls by canvassing government,
industry, academia, and the scientific community for existing or emerging tech-
nologies. It provides limited quantities of the best available off-the-shelf equipment
to the Warfighter as quickly as possible.

Among the many items REF has provided to units in theater are remotely-oper-
ated cameras that assist with force protection at Forward Operating Bases and
Combat Operating Posts; IED and other explosive material detectors that help our
Soldiers defeat IED threats; improved ballistic protection for military vehicles that
increases survivability; and lighter machine guns in Afghanistan that are helping
to reduce the weight of a Soldier’s Load.

To give you a perspective of recent initiatives coming out of the REF: in Sep-
tember 2008, during a visit to a brigade combat team (BCT) in Operation Enduring
Freedom (OEF), the REF received requests to lighten the load of Soldiers operating
in extreme elevations greater than 6,000 feet. REF formed an Integrated Product
Team (IPT) in October 2008 with Program Executive Office (PEO) Soldier, the
Asymmetric Warfare Group (AWG), Army Test and Evaluation Command (ATEC),
and the Army Infantry Center to develop solutions. Within 47 days, the IPT identi-
fied, coordinated, and obtained from U.S. Special Operations Command 104 light-
weight machine guns and delivered the weapons to the requesting BCT in OEF with
user training provided by Crane Naval Surface Center and the AWG. These weap-
ons decreased the Soldier’s load by up to 9 pounds. Concurrent to this effort, an
AWG field team helped the BCT craft an Operational Needs Statements (ONS) fo-
cusing on lighter body armor.

Simultaneously, AWG developed a formal assessment plan in partnership with
Johns Hopkins University to prove or disprove the hypothesis that weight impacts
on a Soldier’s performance with regard to suitability, survivability, lethality, and
maneuverability. The assessment takes a holistic look at the Soldier as a system
and focuses on the implications and effects of lightening the Soldier’s load, rather
than assessing individual pieces of equipment.

When REF received the approved ONS from the warfighting commander, the or-
ganization coordinated with PEO Soldier and the Army Staff, and, REF is now
working with AWG and the IPT to provide a BCT in OEF with lightweight body
armor and 14 additional pieces of equipment. These items, combined with the light-
weight machine guns and lightweight body armor, have the potential to decrease a
Soldier’s load further by 14 to 23 pounds. Once completely employed, this equipment
will be assessed in OEF by AWG, ATEC, and BCT personnel and the results—good
or bad—will inform future REF equipping actions and Army fielding decisions.

Mr. KINGSTON. Okay. Thank you, General.
Thank you.

Ms. KAPTUR. Thank you very much.

Mr. Rothman.

Mr. ROTHMAN. Thank you, Madam Chairman.
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Generals, thank you for your service. I have lots of questions.
Just to put some of this in context, is there a better equipped fight-
ing force in the world than ours?

General AMOS. Sir, that is absolutely a resounding no. There is
not.

General CHIARELLI. Totally agree.

Mr. ROTHMAN. Next. Just to put this in context, additional con-
text, it is really critical, General Chiarelli, for us to receive that
percentage of nondeployed units who are there because of these
kind of stress and ergonomic injuries, so if we could get that for
the record, that is critical, because we are here. And listen, we are
all parents or concerned people who care about our kids and
grandkids and certainly our soldiers and Marines and everyone
fighting for us. We don’t want them to carry any more than they
need to do their mission and survive. But the balance is between
flexibility of force, survivability, and mission accomplished. So how
badly are our forces suffering, so to speak, because of this great
burden of equipment? And how is it being manifested, either in, or
rather, reflected in failure of mission, compromise of mission, and
nondeployed units?

So we have to know what we are giving up because, obviously,
if we have a finite sum in our budget, should we be pouring it all
into a cheaper, lighter rucksack or some other training, pay, bene-
fits, whatever other need we have to address. So if we can get that
for the record, sir, that would be great. Unless you have a better
answer than you just gave Mr. Moran.

General CHIARELLI. I don’t believe I do. And I don’t believe at
this time I am going to be able to provide you the level of precision
you want in trying to determine that. I was briefed last night about
work being done by the University of Pittsburgh with the 101st
where Sergeant Rowe will go. It is work like that that is going to
get us to that finite number, and I promise that as soon as it is
available, I will give it to the Committee. Everything I have now
is anecdotal.

[The information follows:]

Currently, there is no scientific evidence to support a cause and effect relationship
between the musculoskeletal injuries being incurred in Theater and load carriage.
Clinical presumption and anecdote are driving current discussions. In pursuit of re-
liable data we have begun to submit protocol proposals to the newly established
CENTCOM Institutional Review Board (IRB) for approval to deploy US Army Insti-
tute of Environmental Medicine (USARIEM) investigators to both Theaters. There
has been some data collected on types of musculoskeletal injuries and conditions in-
Theater. Investigators in one study showed that of the 48% of Soldiers who wore
Individual Body Armor for 4 hours or more, 70% had neck and back pain. Another
study queried Soldiers deployed in 2003 and 2004. The back was the most common
site of injury (32% low back, 9% mid back and 6% neck). In addition, 68% of medical
evacuations to pain management centers from Iraq were for spine pain. From Jul
04 to Oct 08, low back, mid/upper back, and neck pain were the chief complaints
of Soldiers seeking care from physical therapists (Combat Support Hospital: 22%,
7%, and 5%, respectively, and Brigade Combat Teams (BCTs) 23%, 8%, and 6%, re-
spectively). Still, other data from a physical therapist assigned to a BCT reveals the
following breakdown of musculoskeletal injuries: 22—-25% low back, 6-10% mid back,
4-10% neck, 19-22% shoulder, and 25-44% lower extremity. It is imperative that
future research studies focus on the prevalence of injuries that can be attributed
to the weight of the load that our service men and women must carry. If there is
a direct cause and effect link, then specific factors must be studied (i.e., the amount
of weight, gender, and the duration and frequency of load carries).

Mr. ROTHMAN. Thank you, Generals.
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I apologize. I am trying to get through as many questions as I
can. How big a problem is this for your forces, for you, as com-
manders, in terms of your strategic objectives or the mission objec-
tives for you? Has it compromised your ability to get your jobs done
in the respective theaters, for example, Iraq and Afghanistan.

General AMoS. Sir, it hasn’t within the Marine Corps. I will just
speak for my community. It has not. And again, go back to how we
began here with the recognition by both services that we need the
scalable, you know, the opportunity to do the scalable body armor.
And if you remember kind of where we began several years ago
with a lot of casualties in 2005, heavy casualties, a lot of public in-
terest generated, rightfully so, by parents and by Members of Con-
gress and by Marines. We began looking for ways where we can
provide that ultimate protection.

BATTERIES

Mr. ROTHMAN. So you feel we have made tremendous progress,
the survivability of injuries on the battlefield and less injuries than
before, given the activity every single day and exposure of our
forces to harm. We have done extraordinarily well.

One other fast question. Batteries. What does the average soldier
or Marine carry in terms of batteries?

I will tell you why we are asking. We are working with different
folks in R&D about battery technology to lighten the weight of bat-
teries. Would that make a significant dent in the weight that a Ma-
rine or soldier would carry?

General CHIARELLI. Yes, it would. And we are already seeing
great advances in battery technology that is pushing that weight
down. If you talk about our ground soldier ensemble, that we have
been able to drop the weight of it by a pound and a half in newer
models because of batteries, improvement in battery technologies.
We now have batteries that are scaled for the mission. Short mis-
sion, smaller battery, lighter battery. Longer mission, larger bat-
tery, more power for a longer period of time so battery technology
is something that is definitely working to lighten the load.

Mr. ROTHMAN. And finally, your request in the 2010 budget will
incorporate what you believe is the dollar figure necessary to, in
the context of all your needs, address this issue to the extent that
you feel is appropriate? Or are you going to be underfunded in this
2010 budget in this area?

General AMOS. Sir, it is yet to be seen because we haven’t seen
what has been approved by the Department of Defense, and you
know that. So not only can we not comment, I really don’t know
what that is. But I will tell you that, from the Marine Corps side
of the house, the research and development dollars, which are
mostly paid for out of supplementals right now, but we have put
3 percent, we have increased our R&D money in the budget by 3
percent. It doesn’t sound like a lot, but it is a significant amount
of money in the baseline.

But the R&D piece of this thing is yes, the answer is yes. And
as long as we get that, then we will be able to continue because
this is science and technology stuff. This is DARPA working on
lightening the batteries and all the things that we have been talk-
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ing about today. This is stuff that costs money to experiment with.
So the answer is yes from the Marine Corps side.

Mr. ROTHMAN. R&D. Very important. Thank you, Generals.

Thank you, Madam Chairman.

Ms. KAPTUR. Thank you, Mr. Rothman.

The Committee has just been great this morning. It has been a
very easy job. Very respectful of one another.

INJURIES

Ms. GRANGER. Thank you. I have to follow up on Mr. Rothman
because what we are talking about is balance, how do we balance
protection of our troops, effectiveness, all of that. And you are look-
ing at equipment and redistribution. But we also have a responsi-
bility to our troops that it is one decision you will make when you
are in the field and you are there in the action and you are 27
years old.

The other thing, responsibility, we have talked on this sub-
committee so long, is what our responsibility is to those troops for
their lifetime for the service they gave. So maybe because I took
two pain pills when we are sitting here for my back, that may be
the reason that I focus on this. But I know that this weight lit-
erally can contribute to a lifetime of difficulties and pain. So we
have to keep that in account also, too. It is our responsibility for
all of you who serve and to do the best we can for you now and
for the rest of your lives. So this is a very important issue. And I
think we should be looking at everything.

I happen to know at the University of North Texas Health
Science Center, which is in my district, it has been a lot of, given
a lot of attention to that. And part of it can be some treatment in
the field by medics to give some relief, as well as the training that
you are talking about and nutrition. So I think we really need to
focus on through this all the time, whatever science we need, re-
search, give you the right equipment at the lowest weight, but keep
that responsibility in mind of when you leave the service or you re-
tire that we have left you in the best physical shape we can.

General AMOs. Ma’am, if I could comment on that. There is rec-
ognition that if you go back to boot camp in the Marine Corps 15
years ago, we issued recruits flat-bottom sneakers, Converse sneak-
ers. And then we went out, and we couldn’t understand why they
twisted their ankles and why they had flat feet and why we had
all these shin splints. So now we brought in athletic trainers, and
we actually have them at all our recruit depots. We have them at
our entry level training, like Schools of Infantry (SOI), and we have
athletic trainers now out in the fleet at the major headquarters to
help us understand how you better condition Marines and what
kind of equipment we can get for them that would help prevent the
kinds of injuries that we saw 15 years ago.

We actually have, on the onset of injuries at some of our entry
level training, that recruit gets whisked off, finds himself or herself
in front of a bona fide athletic trainer doing rehabilitation kind of
exercises, so there is a recognition of just exactly what you are
talking about, that we need to bring that piece of it in here. It is
not just equipment lightening; it is the whole thing. It is the bal-
ance on your body and then how you condition your body.
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General CHIARELLI. If I might add, we, in Afghanistan, are as-
signing physical therapists down to the brigade and battalion level
so that we have that doctor down there that is able to work that
injury, should that injury occur and be a musculoskeletal. I think
your comments were so correct.

I would also argue that when I was 19 years old, I felt I was a
lot more bulletproof than my parents felt that I was. And I would
dﬁ) probably some things that, in my older age, I question why I did
that.

I think we always have to remember that when we are shedding
protection, that at 19, you probably feel that I can outrun that bul-
let, whereas someone with a little more experience, a little more
time in combat, realizes that that is not something you can always
do. So I think it is important to give our leaders the ability to make
that important call.

Ms. GRANGER. Thank you very much.

Ms. KAPTUR. Mr. Bishop.

WEIGHT OF WEAPONS

Mr. BisHOP. Thank you very much.

And again, welcome gentlemen. Again, this is a very, very, very
pertinent subject area, and this Committee is very concerned about
it. One of the things that we have been doing over the last 3 or
4 years with regard to equipment weight, we funded research on
new weapon systems to reduce the load. And one of the require-
ments was that the weapon and ammunition be reduced for the
very reasons that we are here today. The XM-8 was a weapon sys-
tem that has been looked at by the Army, and of course, it has
been tested in part at Picatinny. But the key was reducing the
weight of the ammunition, using the polymer, as opposed to brass
casings, and that preliminary research indicated it would reduce
the weight by two-thirds. The average weight would go from 15
pounds to 5 pounds for the ammunition and the weapon, which was
seen to be an improvement, but somehow that was moved from the
Army to the Joint Committee for study for use across the services,
and somehow that has bogged down. But that certainly goes to em-
phasize what we are talking about here.

The other thing is, I have not heard anybody mention Kevlar for
the body armor, which, around the beginning of the deployments
to Iraq, parents were going to sporting goods stores or various
places and mailing Kevlar vests to their children over there, which
spurred this committee to try to accelerate the acquisition and the
procurement of the body armor. Kevlar, I was told, and I am not
an expert on it, is a lot lighter and would give more flexibility. And
if you could comment on that, that would be fine.

But the other thing I want to touch upon, which I think is ex-
tremely important today is I am told by staff that the military is
not making informed decisions for improving the tactical combat
casualty care or the body armor because you are not collecting suf-
ficient data. We are told that 67 percent of the wounded are re-
turned to duty in theater, and many of them are not treated in a
hospital, and as a result, we have almost no information on what
medical care was provided at the point of the injury. And the Sec-
retary of Defense’s Committee on Tactical Combat Casualty Care
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says that less than 1 percent of all wounded has complete docu-
mentation.

It seems that without a systematic data collection and analysis,
far forward medical care can’t improve, and we also can’t learn
about the effectiveness or ineffectiveness of the body armor that
protects our troops. Is there a way that you can get data at the
level of the first responders, rather than trying to collect it at the
surgical center, at the medical center, at some point later, so you
know where it was that the body was penetrated, what kind of
body armor was worn, was it was properly positioned, and all of
those kinds of things, so that the changes that we make at this
committee that we fund that you ask us for are not based on anec-
dotal information but on systematically collected and studied data?

General CHIARELLI. Well, as far as the current plates that we
use, our SAPI plates, I am confident that they are the finest piece
of equipment available today. We have made movement forward in
Kevlar, and both General Amos and, Marines and the Army are
looking at a new helmet, Kevlar helmet that will provide additional
protection.

When it comes to providing care forward on the battlefield, after
spending 2 years in Iraq, I can tell you that I feel that one of the
things that has led to the high survivability rate of our soldiers is
our combat lifesaver program where your buddy is trained in emer-
gency medicine and can immediately render aid. I don’t know of
anyone who has a penetrating wound that would not be transferred
where the kind of data that you are talking about, sir, could be col-
lected. I mean, any kind of a penetrating wound, you are going to
get immediate aid by a combat lifesaver, and then you are going
to be moved to that location. But I am sure there are things that
we could do to better collect that data when it comes to our ability
to electronically provide it. But I will have to take a look and see
exactly what we are doing.

STRESS INJURIES

Mr. BisHopr. The stress fractures, the orthopedic type injuries
that result from the load carrying, or the load shifting, which gen-
erally are not documented, according to the Secretary of Defense’s
Tactical Committee, don’t get any documentation, less than 1 per-
cent, which means that we really don’t have data. We know that
there are some injuries from these loads, but we don’t have real
documentation of it.

General CHIARELLI. That is why I am excited about what the
University of Pittsburgh is doing for. They are in, I believe, the sec-
ond year of a long term study to collect just that kind of data. Both
before the rotation, and once the soldier returns, and providing the
soldier the tools he needs to work on his physical strength while
he is deployed.

DEPLOYMENT TIMES

Mr. BisHoP. If the Chairwoman will allow me to ask one more
question, I will be grateful. It has to do with the deployment times.
For the Army, it is 12 to 15 months, and the Marines it is 7
months. Someone carrying 100 pounds in 110-degree weather
would wear down the body much more with the extended deploy-
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ments than with, for example, with the Marines, the shorter de-
ployments. And of course, the better dwell time would give the
body a much better time to recuperate. Is that also a contributing
factor to the injuries that we are talking about with the load car-
rying, the fact that they have extended deployments?

General CHIARELLI. There is no doubt in my mind. I think you
have stated that absolutely correct. It is both a function of dwell
time and the opportunity to recover from the injuries. But it is also
a function, I think, why we are seeing more effect of this than the
Marines are because of 12- to 15-month deployments.

Mr. BisHOP. And nutrition.

General CHIARELLI. And nutrition.

[The information follows:]

Documentation of medical care by first responders at the Point-of-Injury (POI) is
problematic. Not all first responders are medics who are trained to document med-
ical care. Every squad, platoon, and company has Soldiers who are trained as com-
bat lifesavers who may be the first responder rendering emergency life-saving first
aid. In a September 2007 report, the Committee on Tactical Combat Casualty Care
(CoTCCC), Sub-committee on First Responders, examined this issue. Of over 30,000
Wounded-in-Action reviewed in the report, less than 10% of records had pre-hospital
documentation and in only 1% of cases was the information available found to be
adequate. This lack of information flow from POI does not meet the CoTCCC stand-
ard which states that critical data elements of health care information must be reli-
ably communicated along the evacuation chain to ensure optimal care. Also, reliable
first responder information is critical to inform improvements to tourniquets, hemo-
static dressings, needle length for decompression of tension pneumothorax and air-
way management, as several examples.

The Office of the Army Surgeon General, in conjunction with the Army Medical
Department Center and School, is piloting a prototype First Responder Card for use
in the Improved First Aid Kits. A minimum set of documentation must be recorded
and transferred up the evacuation chain as a standard of care. Working with the
US Army Medical Materiel Agency, our goal is to build an easy to use, easy to train,
rugged, low cost paper-based tool for first responders, combat lifesavers, and combat
medics. We will train Soldiers to ensure that this does not detract from the focus
of applying the immediate emergent medical care that can save a Soldier’s life.
Upon arrival to higher levels of care, this information must be subsequently cap-
tured in AHLTA-T, the theater electronic medical record. Handheld devices such as
the Battlefield Medical Information System Tactical—Joint are useful for acute care
(e.g. sick call) documentation, but impractical for documenting care at the POIL. It
is not reliable as a consistent, DoD-wide method to capture combat casualty care.

There is some aid station combat casualty care data available, but it is sparse.
The Combat Theater Registry (Navy, San Diego) does capture aid station (Level 1)
data which is integrated with the Joint Theater Trauma Registry, which also cap-
tures a minimal amount of Level 1 data. An improvement in capturing Level 1 data
is critical to fully inform improvements to first responder devices and lifesaving
interventions.

The data that we currently receive from Level 1, but predominantly from higher
levels, have been put to use in developing improved materiel solutions and tactics.
The DoD Medical Research Program for the Prevention, Mitigation and Treatment
of Blast Injuries was established in July 2006 and since its inception, has made sig-
nificant improvements in the way we protect our warfighters from blast-related in-
juries, in the way we treat injured warfighters, and in the way we rehabilitate in-
Jured warfighters for return to duty or to healthy civilian life. Among many note-
worthy contributions was the establishment of the Joint Trauma Analysis and Pre-
vention of Injury in Combat (JTAPIC) Program.

The JTAPIC Program links the DoD medical, intelligence, operational and mate-
riel development communities with a common goal: to collect, integrate, and analyze
injury and operational data in order to improve the understanding of our
vulnerabilities to threats and enable the development of improved tactics, tech-
niques, and procedures and materiel solutions that will prevent/mitigate traumatic
injuries.

The JTAPIC program is a multi-lateral and multi-community partnership sharing
and analyzing data in order to provide actionable information to improve Warfighter
survivability. Partners include the Army National Ground Intelligence Center; Of-
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fice of the Armed Forces Medical Examiner; PM-Soldier; Army Research Lab; Army
Aeromedical Research Lab; Army Institute of Surgical Research; Army Infantry
Center, Naval Health Research Center; and Marine Corps Systems Command.

JTAPIC has made a significant difference in the way we protect our Warfighters
from combat injuries by:

e Providing actionable information to combat vehicle program managers leading
to modifications and/or upgrades to vehicle equipment and protection systems, (seat
design, blast mitigating armor, and fire suppression systems).

e Establishing a near-real time process for collecting and analyzing combat inci-
dent data that confirmed the presence of threat weapons of interest

e Analyzing combat incident data to identify vulnerabilities in operational proce-
dures, and rapidly conveyed those vulnerabilities to commanders in theater

o Assisting PEO-Soldier in establishing a process for collecting and analyzing
damaged personal protective equipment (PPE), such as body armor and combat hel-
mets, to provide PPE developers with the information they need to develop en-
hanced protection systems.

The JTAPIC Program received the 2008 Department of the Army Research and
Development Laboratory of the Year Award for Collaboration Team of the Year in
recognition of these accomplishments.

Ms. KAPTUR. Thank you.
Ms. Kilpatrick.

PREPARATION FOR COMBAT

Ms. KIiLPATRICK. Thank you, Madam Chair.

Generals, it is good to be with you this morning. The best part
of our military are the men and women, soldiers, sailors, Marines
and Air Force, who commit their lives every day to defending our
country. I served on the Air Force Academy board for about 4
years, and visiting Colorado and watching them and hearing them,
and now having gone to see some Marines and Navy and also
Army, it is the troops who really defend us. And they are so young.
And as a grandmother, I am just always moved by their dedication.

The two sergeants, both having been deployed to Iraq, and one,
if not both, on their way to Afghanistan, lessening the load is para-
mount. And I know there is only two or three ways to do it. Either
you reduce the area that is covered, or you develop technological
kinds of things you are both working on. And the testimony you
provided this morning has been very helpful. Or you transport by
some other means, unmanned vehicle or others, some of the equip-
ment so that they have it when they need it. I like the fact that
you said air dropping. And sometimes when you air drop some of
it disintegrates or goes somewhere, so you don’t have to worry
about it. And they still have what they need to defend themselves,
as well as their brigades and the like.

I am real concerned. I love what you said, too: We value life more
than many of our enemies. And because of that, and I heard a little
squabble over here when one of my colleagues asked, does our—I
am saying enemy; you all might call them somebody else—take
care of their soldiers and Marines like we do in terms of their body
armor. And the answer was no. They sometimes just have a weap-
on or two, so they are lighter, and they can move around. You also
mentioned they are skillful enough where they know our body
armor, so they try to shoot where they know it is not. I don’t know
hgw you defend against that. And the technology you discussed
about it.

Their fitness. One thing I have found on my travels is the men
are small, men and women. And having just come from Chairman
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Norm Dicks’ district and having been on an aircraft carrier as well
as a couple of submarines, going up and down the steps and all of
that, it is very important, in combat as well as they do their fitness
training. And you have talked about that this morning, that they
be prepared for what is before them.

Iraq is one war, and I thank God I have always been an oppo-
nent and looking forward to the drawing down of some of our
troops there. But some of those same troops are now on their way
to Afghanistan. Different terrain. Different war. I come from Michi-
gan, where 25 different sets of Arabs have been living with us all
our lives. Friendly, all of that, in Michigan. So when we go to an-
other country with a different kind of social values, religious beliefs
and all of that, we are really, in addition to fighting the physical
war, we are also fighting culture, religion and all of that. So we
come to a situation where the soldiers and Marines and sailors and
all are in a difficult situation.

I am very concerned about Afghanistan, very concerned. All my
Arab friends say it is a different kind of people there, even than
Iraq. The two sergeants, both sergeants, yes, have dedicated their
lives, have come back healthy. They are now about to be deployed
somewhere else. Is lessening the load as paramount as the Stryker
Brigades or the other brigades that they have to fight with, the
comprehensive coordination of the various military services?

You know, in this Committee, and chairman—all our chairmen
really in our Committee, the men and women come first. And what-
ever they need, I don’t care what OMB says, you have to let us
know that. And I am not real sure that enough of that is being
done, number one. Are we ready for Afghanistan as we uptroop
there and diminish the numbers in Iraq?

Generals, are our men and women prepared? Would you say that
yes, we have done all we can as this committee and their super-
visors and commanders, that they are ready to fight this war? I
know that was a lot.

General AMOS. Ma’am, give me the opportunity to answer first
here. A resounding yes. I appeared before this subcommittee last
year several times as the head of requirements for the Marine
Corps. And as Pete and I began our verbal statement this morning,
we began with a thank you. And the honest to goodness truth is,
thank you, because I can’t think of one thing, and I am not making
this up, I can’t think of one thing that the Marine Corps said, hey,
we really need, that this Committee said, I am sorry, we can’t af-
ford it. That has not happened one time. So the answer to that is,
you have given us everything we need. We anticipate that that will
continue as we go into the fiscal year 2010 and we get the FYDP
bill for POM 10. So I am optimistic about that.

The training piece is pretty amazing because you take, I will give
you an example of a young battalion, Second Battalion, Seventh
Marines. Excuse me, Third Battalion, Seventh Marines, right in
the middle of Ramadier, in heavy kinetics. And things changed in-
stantly. Almost within about 2 weeks, that battalion, who had gone
out and losing Marines, they had lost a bunch of Marines. All of
a sudden the Sunni awakening finally came from east, excuse me,
west to east and hit Ramadi. And when that happened the,
Sheikhs in Ramadi began to change. And so here are 19- and 18-
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year-old men that lost their best friend 2 weeks ago, that are now
being asked to change their mind set. It is like reprogramming a
new Windows application in their brain going, hey, listen, we have
to treat these people differently. We have to approach them com-
pletely differently. And they did it. They were able to change. So
that is, first of all, that is a testimony to the kind of young men
and women we have.

And the second piece of it is that, which gets to your question,
is the training that they get before they go, in both our services,
I promise you that it is focused, it is absolutely drilled into culture,
language. It is not just kinetics. It is not just, how bad can we be?
In many cases, it is, how good can we be? So the training is very
specific. We are putting in 8,000 Marines right now into Afghani-
stan over the next 90 days. Every one of those Marines have gone
through about 3 or 4 months of extensive training to prepare them
for the culture, the physical fitness part of this thing, the language
and their mission. So that is the Marine Corps.

First of all, you have done a remarkable job taking care of us.
Second of all, your Marines, your young men and women are pre-
pared.

Ms. KiLPATRICK. Thank you, General.

General CHIARELLI. I can’t add anything to that. All I can say is
thank you, thank you for everything the Committee has done. You
have given us everything we need and I know of no time that there
has been something that you have told us no, I am sorry we can’t
do. And for that, we are grateful. And I know I speak for the 1.1
million soldiers and their families in thanking you for all that you
have done and will continue to do.

Ms. KILPATRICK. It is important, the data. I was going to say
something about the data. And I see Congressman Bishop did that.
Very important. It has got to be scientific as we go forward, what-
ever we need to lighten the load and to win the war and to bring
all of our soldiers and sailors and all of that home. Thank you for
your service.

Ms. KAPTUR. Thank you very much.

Mr. Dicks.

NONDEPLOYABLES

Mr. Dicks. General Chiarelli and General Amos, sorry I wasn’t
here, but we had to have a hearing with the Forest Service this
morning before my other committee. But I want to thank you both
for your good work and your efforts to help our troops.

Let me ask you something. You know, we now say we have
20,000 who are mnondeployable. What happens to those
nondeployables? What do they do?

General CHIARELLI. 10,000, or just under 10,000, Congressman,
are currently in our Warrior Transition Units, and they are on a
regimen of care that will either see them leaving the service or pos-
sibly returning back to their units. That number has dropped from
a high of 13,000 in July down to now less than 10,000, somewhere
in the vicinity of 9,700 or 9,800. The other 10,000 that I speak of
are normally left in units. They have injuries that are not as se-
vere, that do not require that they be seen in a WTU, and they re-
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main with the rear and heal, making their medical appointments
and hopefully, before too long, returning to their unit.

Mr. Dicks. It would seem, you know, that some of these people
would be, as you have suggested, be able to do other, have other
roles in logistics or support or whatever. And I take it that is what
you are doing.

General CHIARELLI. That is exactly what we are doing. That is
why they are not all in a WTU. If you are in a Warrior Transition
Unit, your number one goal is to get better and make a determina-
tion whether or not you are going to remain with the service be-
cause that is what you and your family want to do or whether you
have made a decision to leave the service. Those that are left with
their units, the rear detachments in their units, they are doing
other tasks in that rear detachment and getting better.

Mr. Dicks. Every time I go out there at Madigan to see the War-
rior Transition Unit at Fort Lewis, all these troops want to do is
get back to their unit. So I don’t detect that this is, you know, that
anybody is taking, maybe there are a few, but the vast majority
want to get well and return to service. I mean, I take it that is how
you view this as well.

General CHIARELLI. That is exactly right. I can’t state that any
better.

EXTENSION BONUSES

Mr. Dicks. General Amos, what about the Marines? What are
you doing with your nondeployables?

General AMos. We don’t have, because our deployment schedule
is a little bit—nondeployables make up Marines that are fixing to,
at the end of their service, some are wounded and they are at-
tached to our Wounded Warrior Battalions. Our numbers are sig-
nificantly smaller. Those that are in our Wounded Warrior Battal-
ions are just exactly like General Chiarelli talked about. Their pri-
mary focus on life is to get well, and we work with them and care
for them. That number is reasonably small. But because of the 7-
month deployments, what this allows us to do to those Marines
that would normally be towards their end of service and maybe not
deployable for a lengthy deployment, the 7 months allow us actu-
ally some more flexibility and allows us to harvest out and get
those Marines and put them in.

We have also offered bonuses for Marines that will stay and ex-
tend. In other words, if you have only got 5 months left on your
contract, and instead of becoming a non deployable, if you want to
stay with your unit, which is exactly what most soldiers and most
Marines want to do, they want to deploy. They may not want to
re-enlist, but for a small amount of money, we can afford them the
opportunity to stay and complete that deployment. So we are trying
to be creative to keep a lot of those. There is a portion of them,
now, that we actually put in the training pipeline. In other words,
they are back at Lejeune and Pendleton and out at 29 Palms, and
because of their combat experience they have become role players,
they become mentors, they become trainers for the Marines for the
units that are actually going through. So there is nobody sitting
around lamenting the fact that—we are actually using them.
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LAND WARRIOR

Mr. Dicks. Okay. I have another quick question for General
Chiarelli. Tell us about the land warrior equipment. When I was
out at Fort Lewis, they told me that this was, that they had I guess
it was one of the Stryker Brigades had used it, and everybody
thought it was a huge success. Tell us about this. What is this, I
guess as I understand it is technology that enhances communica-
tions and situational awareness.

General CHIARELLI. It is an amazing piece of kit. And I think it
is going to be revolutionary. And I think that the Stryker Brigade,
the first one that used it came back and indicated that they were
much more effective in this kind of fight that we are in. I will tell
you that, for this Committee, that that first piece of kit that we
issued and what it does do is it provides situational awareness and
allows you to provide down to that soldier level through an eye-
piece that he looks into, where all his buddies are and anybody else
who is approaching his position that is using this kind of gear. So
it gives him unbelievable situational awareness and ability to pass
down information. It comes at a total weight of 10 pounds. We have
improved that through battery technology down to 8.5 pounds. And
we are coming out with a new system called ground soldier ensem-
ble which will get even lighter. But this is one of those instances
where we have added to the soldiers weight but the soldier is more
than happy to carry it because of the extra capability it gives them
in the fight.

And I agree with you, it was the soldiers at Fort Lewis who used
the very first models of this who came back and said, this is some-
thing we just have to have.

Mr. Dicks. And what about, how will this play out in Afghani-
stan? Is this something that we are going to need in Afghanistan?

General CHIARELLI. We will have it in Afghanistan with one of
the units we are sending over now, Congressman, from Fort Lewis.

Mr. Dicks. Yeah. Five Two.

General CHIARELLI. Five Two will go over with it and we are
very, very excited about collecting the data to see how effective it
is in that kind of environment.

General CHIARELLI. Thank you.

Ms. KAPTUR. Thank you very much. I have to say in listening
this morning, certainly thinking about Afghanistan, the relation-
ship between weight and endurance in a mountainous terrain con-
cerns this Member. And I know we have talked a lot about alter-
natives to carrying all that weight and not knowing all of the en-
counters that our soldiers will have. Some of the information in the
record here about, or in the testimony relating to upper body en-
durance decreasing 60 percent for periods during which that soldier
has to walk 10 to 15 miles is a pretty stark figure. And I know the
generals are more aware than anyone what this actually means.

Congresswoman Granger talked about back injuries, and for the
individual body armor, it states here in the testimony, actually of
General Chiarelli, that 48 percent of the soldiers who wore that for
4 hours or more, 70 percent had neck and back pain, and that from
the years 2004 to 2008, low back, mid upper back neck pain were
the chief complaints of soldiers seeking care, and that injury is
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likely to be greater in Afghanistan, given the higher elevations and
steep rugged terrain. So I am asking myself here, you know, you
generals have really incredible responsibility here to try to provide
our soldiers with the greatest ability for success in their mission
with this incredible weight.

I mean, it is unbelievable what they are doing. But this is just
a huge burden and we worry about, I worry about maneuverability.
I worry about endurance. I mean, each of us have been at places
in our lives where you knew you were at the edge of your endur-
ance, and that is not a very good feeling. And so I just wish you
well in your efforts. And this committee stands ready to support
you in any way that we can.

I was going to ask Mr. Young if he had any concluding comments
at this point.

Mr. YoUuNG. Madam Chairman, I want to thank General
Chiarelli and General Amos for being here today and for working
so hard on this issue. But I especially want to thank the two ser-
geants who came in carrying their heavy load to demonstrate for
the members of the Committee just exactly what it is we are talk-
ing about. We can talk about it a lot. But we understand it a lot
better when we really see it. So thank you very much for inviting
the two sergeants in.

And Madam Chairman, it has been a good hearing and thank
you very much.

Ms. KAPTUR. Thank you. Thank you very much, Mr. Young.

And we would like to thank, again, General Chiarelli and Gen-
eral Amos formally this morning for your appearance. For the ser-
geants who so ably represented your services, thank you. Thank
you for your commitment to our country. For all those who have
attended, and I want to thank the subcommittee this morning. You
have been fantastic. Thank you very much.

The Committee will adjourn until 1:30 this afternoon, Wednes-
day, March 11. At that time the Committee will hold a hearing in
closed session on the readiness of the Army and the Marine Corps.

[CLERK’S NOTE.—Questions submitted by Mr. Murtha and the an-
swers thereto follow:]

COMBAT LOADS CONTRIBUTING TO INJURIES

Question. In a February 1st, 2009 article in the Washington Post, the Marine
Corps Commandant General James Conway is quoted as saying “We are going to
have to lighten our load.” In the same article, General Chiarelli, referring to the fact
that injuries are forcing more soldiers to stay at home, making it very hard for the
Army to fill units for upcoming deployments to Afghanistan and Iraq, you are
quoted saying “There is no doubt that [in] our non-deployable rates, we're seeing
an increase. I don’t want to see it grow anymore.” General Chiarelli, you indicated
that the number of total non-deployables, for the Army, has risen by an estimated
2,000 to 3,000 since 2006, putting the current number of non-deployables at about
20,000.

Just how much total weight are our Soldiers and Marines asked to carry on foot
patrol including body armor, food, water, weapon, ammunition, and communications
gear?

Army Answer. Today, the average Soldier load consists of a rucksack, weapon,
ammunition, helmet, and other gear; the total weight can range from 63 to 130+
pounds depending on the variables of mission type, duration, and environment. On
patrols in Afghanistan, the Soldier’s load is approximately 125 pounds. In addition,
the individual components of Individual Body Armor (IBA) worn by Soldiers ranges
from 2.5 pounds (side plate carriers) to 9.6 pounds (outer tactical vest) to 10.5
pounds (front and back Enhanced-Small Arms Protective Inserts (ESAPI) ballistic
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plate inserts); the total weight for a full set of IBA range in weight from 26 pounds
to over 41 pounds. These extra pieces not only add more weight, but the cum-
bersome gear often hinders Soldier movement.

Marine Corps Answer. Marines carry equipment based on their billet, mission, en-
vironment, and enemy threat. The Marines and sailors load is composed mainly of
equipment that is basic to all billets and then unique equipment associated with the
specific billets and missions. The basic equipment is usually in the 75-90 pound
range depending upon the individual Marine’s size. However, additional equipment
and ammunition is usually required based on the task organization requirements
and duration of the missions.

A survey was conducted with 2nd Battalion 7th Marines deployed to Afghanistan
from April 2008 to November 2008. This post deployment survey was conducted in
January 2009. The battalion did not have any trends of weight related injuries.

Enclosure/Table 1 graphically illustrates the weight carried by each Marine by bil-
let and the variance in weight by billet.
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Infantry equipment can be consolidated into six basic categories: personal protec-
tive equipment, weapons, ammunition, optics and sensors, and sustainment mis-
cellaneous equipment (i.e., water). Enclosure/Table 2 illustrates the weight per indi-
vidual broken out into the six categories.

The load a Marine or sailor carries varies, but this data set represents the range
of loads that are actually carried by Marines and sailors in Afghanistan.

Question. General Amos and General Chiarelli, what is the prevalence of injuries
that g)an be attributed to the weight of the load that our Marines and Soldiers must
carry?

Army Answer. Currently, there is no scientific evidence to support a causal rela-
tionship between Soldier load and the musculoskeletal injuries being incurred in
theater. Clinical presumption and anecdotes are driving current discussions. In pur-
suit of reliable data we have begun to submit protocol proposals to the newly (2009)
established CENTCOM Institutional Review Board (IRB) for approval to deploy US
Army Institute of Environmental Medicine (USARIEM) investigators to both thea-
ters. To date, there has been some data collected on types of musculoskeletal inju-
ries and conditions in-theater. Investigators in one study showed that of the 48%
of Soldiers who wore the Individual Body Armor (IBA) for 4 hours or more, 70% had
neck and back pain. Another study queried Soldiers deployed in 2003 and 2004. Re-
sponses indicated that the back was the most common site of injury (32% low back,
9% mid back and 6% neck). In addition, 68% of medical evacuations to pain manage-
ment centers from Iraq were for spine pain. From Jul 04 to Oct 08, low back, mid/
upper back, and neck pain were the chief complaints of Soldiers seeking care from
physical therapists (Combat Support Hospital: 22%, 7%, and 5%, respectively, and
Brigade Combat Teams (BCTs) 23%, 8%, and 6%, respectively). Still, other data col-
lected by a physical therapist assigned to a BCT reveals the following breakdown
of musculoskeletal injuries: 22—-25% low back, 6—10% mid back, 4-10% neck, 19-22%
shoulder, and 25-44% lower extremity. It is imperative that future research studies
continue to focus on the prevalence of injuries that can be attributed to the weight
of the load that our service men and women must carry. Meanwhile, we must con-
tinue to pursue ways to reduce the heaviness of the combat loads being carried by
Soldiers in Iraq and Afghanistan.

Marine Corps Answer. Our data indicates that a large percentage of non-battle
injuries are due to musculoskeletal injuries (approximately 40%). Weight load may
play a role in some of these injuries but its exact contribution is not certain as the
Marine Corps has not been systematically collecting the necessary data elements to
perform an appropriate analysis. Going forward, the Marine Corps is currently eval-
uating what data elements are essential to better address this topic.

Question. Are the type of injuries that are caused by heavy loads generally the
sort that heal fairly quickly or are we facing large numbers of long-term rehabilita-
tion and permanent disability?

Army Answer. Soldiers have only been wearing this load in a prolonged repetitive
manner during combat conditions or approximately 5 years (short-term). Therefore
it is difficult to draw any scientifically valid conclusions about long-term effects and
rehabilitation. However, the Army is in the process of conducting studies to examine
the short- and long-term impact of load carriage on the musculoskeletal system as
well as studying preventive interventions that may be helpful. For instance, the
Military Performance Division of the US Army Research Institute for Environ-
mental Medicine (USARIEM) has several ongoing dies addressing these issues to in-
clude studying the “Effectiveness of Core Stabilization on a Soldier’s Ability to Carry
a Load”, “Effects of the New Plate Carrier System on Body Mechanics and Physio-
logical Responses to Carrying a Load.” In an effort to address injury prevalence and
activities associated with injuries, USARIEM and the Center for Health Promotion
and Preventive Medicine (CHPPM) is surveying a group of Soldiers deploying to
Theater. This study proposes to survey injured Soldiers in a support battalion as
well as an infantry battalion to determine the cause of injury and identify potential
risk factors with a goal of creating a predictive model that allows one to identify
or predict the types of injuries Soldiers may encounter by military occupational spe-
cialty and activity. Finally, the University of Pittsburgh in collaboration with the
101st Airborne Division (Air Assault) is attempting to link the demands of training
and military operations to injury and performance outcome testing by analyzing the
biomechanics, musculoskeletal, physiological and nutritional profiles of Soldiers at
the 101st. The bottom line is that the Army is addressing this issue in a multi-
faceted manner by conducting research, improving physical conditioning to optimize
performance, incorporating injury’s prevention methods, and pursuing lighter pro-
tective equipment.

Marine Corps Answer. Most injuries are temporary in nature and heal fairly
quickly. By definition, sprains, strains and stress fractures fall into this category.
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There will certainly be service members who will experience more serious injuries,
however we have not seen a significant change in the referral pattern to the Phys-
ical Evaluation Board that would imply that large numbers of these types of injuries
are occurring.

Question. Is there a basic load weight beyond which the frequency of injuries
grows dramatically?

Army Answer. There are currently no known scientific studies that can confirm
the causal relationship between load weight and the frequency and severity of inju-
ries. However, multiple studies illustrate how carrying a heavy load can cause pain,
reduce performance, and increase fatigue. In one study, Special Forces Soldiers car-
ried loads of 75, 106, and 134 pounds for 12.5 miles (as fast as possible) with three
days of rest between trials. Results indicated that Soldiers complained of 37% more
back discomfort with the 134 pound pack than with the 106 pound pack. Addition-
ally, their marksmanship performance declined 66% for the first minute after the
march, but at two minutes post-exercise their performance was similar to pre-march
performance. In another study, infantry Soldiers carrying a load of 101 pounds for
12.5 miles had a decrease of 26% in marksmanship (number of targets hit), a 33%
increase in distance from the target center and an increase in back pain compared
to pre-load and march scores. Other studies showed that after wearing Individual
Body Armor (IBA) and walking for 30 minutes on a treadmill, upper extremity mus-
cle endurance decreased 60% and lower extremity muscle endurance decreased 15%.
As muscle endurance decreases, the risk of injury increases. This factor is further
compounded when Soldiers are then asked to conduct operations in uneven or
mountainous terrain or conduct lengthy urban operations.

Marine Corps Answer. Individual tolerances to load weight occur along a con-
tinuum. We have no data that points to a specific load at which injuries become sig-
nificantly more likely.

Question. How many Marines and how many Soldiers are currently in a non-
deployable status due to injuries that can be linked to the weight of the individuals’
basic load?

Army Answer. Although we are seeing an increase in musculoskeletal injuries re-
lated to deployments, there are currently no scientific studies available that can con-
firm this causal relationship between Soldier load and musculoskeletal injury.

Marine Corps Answer. The Marine Corps does not currently have a method in
place to track the number of Marines that are in a non-deployable status due to
sustained injuries related to their combat load.

Bobpy ARMOR

Question. When anyone attempts to address the problem of reducing the weight
of the load the individual soldier or Marine must carry, the first thing that comes
to mind is usually body armor. For many soldiers and Marines, body armor is also
the heaviest single item in the load. Body armor has saved many lives. But it is
very heavy and any weight that can be taken out of body armor without sacrificing
protection is worth pursuing.

What are the various types of body armor, including for the Special Forces?

Army Answer. The Army issues Interceptor Body Armor (IBA) to all of its Sol-
diers. IBA has a modular capability and can be reconfigured by the commander to
meet their mission and threat requirements. As of 11 May 09, the Army will issue
a plate carrier to one battalion in 4th ID, which is the same plate carrier that
SOCOM issues to US Army Soldiers in its units.
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Marine Corps Answer. The four types of body armor currently in use by the Ma-
rine Corps are the Modular Tactical Vest (MTV), Outer Tactical Vest (OTV), Scal-
able Plate Carrier (SPC), and Full Spectrum Battle Equipment (FSBE). The MTV
offers the greatest area of soft armor coverage, and is used by Marine units de-
ployed to the MARCENT Area of Operations (AO) in support of both Operation Iraqi
Freedom (OIF) and Operation Enduring Freedom (OEF). The MTV was fielded in
response to an Urgent Universal Needs Statement (UUNS) issued by in-theater
units. The OTV remains the Program of Record body armor system for the Marine
Corps and is issued to Marines and units that are not deploying to the MARCENT
AO. The OTV is issued to Marines in between deployments to the MARCENT AO
for use in training. The SPC is the lightest set of body armor utilized by the Marine
Corps. The reduction in weight is made possible by a decrease of the soft armor area
of coverage. The SPC was also initiated through the submission of an UUNS. It is
intended for use by infantry units deployed in support of Operation Enduring Free-
dom (OEF), as well as Combat Vehicle Crewmen deployed to any theater in support
of combat operations. FSBE is a specialized body armor variant used by U.S. Marine
Corps Forces Special Operations Command (MARSOC), Reconnaissance units, Air
and Naval Gunfire Liaison Company (ANGLICO), Explosive Ordnance Disposal
(EOD), Marine Security Forces Battalion, Fleet Antiterrorism Security Teams
(FAST), and the helicopter assault company from within the Battalion Landing
Team (BLT) assigned to a Marine Expeditionary Unit (MEU).

Question. What comprises a set of body armor?

Army Answer. A set of Interceptor Body Armor (IBA) consists of the Outer Tac-
tical Vest (OTV) or the Improved Outer Tactical Vest (IOTV), a set of Enhanced
Small Arms Protective Inserts (ESAPI), the Deltoid Auxiliary Protection (DAP) and
the Enhanced Side Ballistic Inserts (ESBI). The Army is in the process of
transitioning from OTV to IOTV. The IBA provides protection against fragmentation
and small arms ammunition.

Marine Corps Answer. Body armor consists of the carrier, “soft armor” Kevlar in-
serts, and “hard” ceramic plate inserts. The carrier is the frame, and holds the soft
and hard armor inserts. “Soft” Kevlar inserts provide ballistic protection against
fragmentation and 9mm caliber ammunition, and when inserted into the carrier,
protect a large portion of a Marine’s torso. “Hard” ceramic plates, called Enhanced
Small Arms Protective Inserts (ESAPI) provide protection against higher caliber
ar(rilmunition. They cover the most vital areas of a Marine’s torso: front, back, and
sides.

Question. What do the various parts weigh, such as side armor and deltoid armor?

Army Answer. The weights of Interceptor Body Armor components for size large
are as follows: The Outer Tactical Vest weighs 10.6 lbs + Deltoid Auxiliary Protector
at 5.5 lbs + the Side Plate Carriers at 2.5 lbs gives the set a total weight OTV of
18.6 1bs.

The Improved Outer Tactical Vest weighs 13.2 Ibs + Deltoid Protector at 2.5 lbs
brings the total weight IOTV of 15.7 lbs. The Enhanced Small Arms Protective In-
serts weigh 12.5 lbs and Enhanced Side Ballistic Inserts (ESBI) weigh 5.0 1bs.

Marine Corps Answer. The Modular Tactical Vest (MTV) is composed of the car-
rier with soft armor inserts (15.5 1bs), front and back ESAPI plates (12.5 lbs com-
bined weight for size large), and two Side-ESAPI plates (combined 4.6 1bs). The sys-
tem, in size large, weighs a total of 32.6 lbs.

The Outer Tactical Vest (OTV) is composed of the carrier with soft armor inserts
(12.3 1bs), front and back ESAPI plates (12.5 lbs combined weight for size large),
and side ESAPI plates (4.6 1bs). Total system weight in size large is 29.4 lbs.

The Scalable Plate Carrier (SPC) is composed of the carrier with soft armor in-
serts (8.8 1lbs), front and back ESAPI plates (12.5 lbs combined weight for size
large), and side ESAPI plates (4.6 1bs). Total system weight in size large is 24.9 lbs.

The Marine Corps does not use deltoid armor.

Question. What is the total weight of each type of body armor currently in use?

Army Answer. The charts below shows the weight comparisons of body armor cur-
rently in use by US Army Soldiers:
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The weight of Special Operations Command (SOCOM) body armor provided to
U.S. Army Soldiers is shown below:

SPEAR Body Armor

FYos . FYOs

* inciudes. ballistic plates
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Marine Corps Answer. The total weight of each type of body armor currently in
use is as follows:

e Modular Tactical Vest (MTV) = 32.6 lbs

e Outer Tactical Vest (OTV) = 29.4 1bs

e Scalable Plate Carrier (SPC) = 24.9 lbs

Question. Apparently, some commanders have requested a type of body armor
called “Plate Carrier”, which is considerably lighter than regular body armor. Do
you favor “Plate Carrier” as an alternative to regular body armor?

Army Answer. Yes. I am in favor of plate carriers as an additional capability for
commanders when conditions, e.g. enemy and/or terrain, means weight savings and
requirements for mobility outweigh the extra protection provided by the Outer Tac-
tical Vest/Improved Outer Tactical Vest. In order to develop an operational require-
ment, the Army will evaluate selected plate carriers in a Soldier Protection Dem-
onstration in May 2009.

Marine Corps Answer. We are fielding the Scalable Plate Carrier (SPC) in addi-
tion to the Modular Tactical Vest (MTV). This provides commanders in the field
with the flexibility to equip Marines based on operational requirements in consider-
ation of the threat, environmental and operating conditions. The SPC is not a re-
placement for the MTV, which is our primary protective body armor. The SPC is
roughly seven pounds lighter than the MTV but provides less coverage. It is used
with the same Enhanced Small Arms Protective Inserts (E-SAPI) as the MTV and
in the body areas covered by the E-SAPIs, the protection is identical. The SPC al-
lows for greater mobility with reduced thermal stress in high elevations, thick vege-
tation and tropical environments than the MTV.

Question. Is the wearing of body armor ever optional?

Army Answer. There is no DA policy mandating the wear of body armor. Deci-
sions regarding body armor are left to Commanders at the appropriate level based
on sound tactical and operational requirements. When making decisions regarding
body armor, the overriding concern of Commanders is the welfare of Soldiers.

Marine Corps Answer. Yes. The intent of the Marine Corps’ policy defining Armor
Protection Levels (APL) is to establish standards to enable commanders at the Lieu-
tenant Colonel-level and above to tailor protective postures for their units based on
the threat, climatic or other conditions, and based on guidance or direction from
Service or theater combatant commanders. The lowest level of protection does not
require body armor. Higher levels of protection require the Scalable Plate Carrier
(SPC) or the Modular Tactical Vest (MTV) to be worn. The highest level adds the
the Enhanced Small Arms Protective Inserts (E-SAPI) to either the SPC or the
MTV.

Question. In the near term and long term, what is within the reasonable art of
the possible for body armor? How can we achieve better protection with less weight?

Army Answer. The Army’s Science and Technology (S&T) programs are pursuing
performance enhancements through advances in high performance ballistic fiber and
textile technologies, transparent polymers, composites, nanotechnology, and mate-
rials systems integration. The goal of this research is to produce lighter materials
that will provide the same level of protection at significantly reduced weights. Ef-
forts will continue to focus on collaboration with the medical S&T community to un-
derstand the effects of body armor designs on the human body. This collaborative
approach seeks to provide holistic ballistic and blast protection to enhance Soldier
survivability.

Marine Corps Answer. The Marine Corps uses a combination of continuous stra-
tegic market research, Quarterly Industry Days, and the Small Business Innovation
Research (SBIR) program to leverage both Industry and the Research and Develop-
ment communities. As it relates to body armor and reducing weight, the Marine
Corps is currently pursuing SBIR efforts in the areas of developing a lighter weight
Enhanced-SAPI (E-SAPI) plate. Within the current technology, lighter weight can
only be achieved by trading off areas of coverage within the overall design of the
system. Long term efforts to reduce the overall weight of body armor is likely to
be contingent upon the development of a revolutionary new material that can meet,
or exceed, current performance requirements.

Question. Are adequate inventories of body armor available for training and com-
bat operations in the Army and Marine Corps?

Army Answer. The Army has procured sufficient quantities of Interceptor Body
Armor (IBA) for combat operations and training requirements. The Army is cur-
rently procuring an Improved Outer Tactical Vest (I0OTV) for the IBA to replace the
older Outer Tactical Vests. The priority for fielding of the IOTV is deployed and de-
ploying Soldiers. The Marine Corps will respond to you directly regarding their in-
ventory and availability of body armor for training and combat operations.
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Marine Corps Answer. Yes, the Marine Corps has adequate inventories of body
armor available for training and combat operations.

LAND WARRIOR

Question. For a number of years the Army experimented with a technology de-
signed to take communications and situational awareness to the level of the indi-
vidual soldier. However, size, weight and power supply concerns eventually resulted
in program termination. At approximately the same time one battalion set of equip-
ment was put into service on an experimental basis in Iraq, in a Stryker unit. The
Land Warrior equipment was found to be very desirable. Army equipment devel-
opers have resurrected the Land Warrior technology in the Soldier Ensemble pro-
gram.

How much weight does the Land Warrior component that included in the Soldier
Ensemble add to the load the individual soldier must carry?

Army Answer. The Land Warrior capability currently fielded to the 5/2 Stryker
Brigade Combat Team (SBCT) adds approximately 13.3 lbs to the Soldier’s load. The
Land Warrior program was terminated in FY07 and is fielded to the 5/2 SBCT as
an interim solution. The Ground Soldier Ensemble (GSE) program was established
as a program of record in FY09 and passed Milestone A in January 2009. The GSE
program is undergoing engineering development prototyping and design refinement
that will determine the final weight of the ensemble. The threshold weight require-
ment is 14 lbs and the objective weight requirement is 10 lbs.

Question. As research and testing continue, what is the objective weight for this
communications technology?

Army Answer. The Ground Soldier Ensemble (GSE) is the program of record that
replaces the Land Warrior capability that has been fielded to the 5/2 Stryker Bri-
gade Combat Team (SBCT) as an interim solution. The GSE program is undergoing
engineering development prototyping and design refinement that will determine the
final weight of the ensemble. The threshold weight requirement is 14 lbs and the
objective weight requirement is 10 lbs.

Question. Does the radio in the Soldier Ensemble replace any other radio that is
currently carried?

Army Answer. The radio in the Ground Soldier Ensemble (GSE) will not replace
any other radio that is currently carried. The initial versions of the GSE will use
the Combat Net Radio System (CNRS) as Government Furnished Equipment (GFE)
and replace the CNRS with the rifleman radio of the Joint Tactical Radio System
(JTRS) family of radios as GFE when it is available.

Question. What is the weight of the spare batteries for the Soldier Ensemble that
a soldier must carry?

Army Answer. The Land Warrior program was terminated in FY07. There are two
battery sizes used for the current Land Warrior system fielded to 5/2 Stryker Bri-
gade Combat Team as an interim solution. The LI-145 weighs 2.25 1bs and the LI-
80 weighs 1.15 lbs and are used as the mission (long or short) dictates. The current
program of record, Ground Soldier Ensemble (GSE), may use these batteries, but
the GSE is currently undergoing engineering development prototyping and design
refinement. Advances in battery technology that provide lighter more powerful en-
ergy sources may be applied to GSE when they become available and other tech-
niques to reduce battery weight may be used, such as improved power management
and components that consume less power.

TacTICS, TECHNIQUES AND PROCEDURES (TTPs) TO REDUCE INJURIES DUE TO HEAVY
Loaps

Question. The Army has formal and informal Tactics, Techniques and Procedures
for doing about everything. Often the best, most effective way of doing something
in the Army is figured out by the soldiers and sergeants and later is adopted by
the Army and taught in the school house.

What Tactics, Techniques and Procedures have been developed to help foot Sol-
diers and Marines deal with all the gear they have to haul with them, including
their own personal gear and the Soldiers’ share of platoon equipment such as climb-
ing gear or various weapons, ammunition, and sensors?

Army Answer. The Army has formal and informal Tactics, Techniques and Proce-
dures (TTP). New TTPs that are adopted by the Army and taught in Army schools
are often developed by Soldiers and sergeants at the lowest levels. Over the course
of a deployment, Soldiers become more astute at cross-loading gear between patrol
members. Soldiers identify multifunctional equipment to reduce redundant items.
They emphasize carrying only mission essential items, leaving behind non-essential
equipment. Soldiers conceal and cache water and food at forward locations for use
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at a later date and for re-supply. Soldiers have effectively planned and used heli-
copter sling load operations and aerial resupply operations. Currently in Afghani-
stan an average of 11.7 short tons of supplies—to include liquids—are delivered per
day to Soldiers via air drop. Over the past 12 months this averages roughly 750,000
to 800,000 pounds of air-dropped supplies per month. Some extraordinary situations
permit Soldiers to incorporate the use of pack animals, such as the regular resupply
efforts for several austere Observation Posts in Afghanistan and the use by US
Army Special Forces in Afghanistan since 2001. Even when these TTPs are incor-
porlated into missions, Soldiers often carry three days of supplies for a 24-hour pa-
trol.

Marine Corps Answer. The Marine Corps is proactive in its approach to lightening
the combat load that Marines carry in the field. We are pursuing solutions and ex-
ploring future initiatives that range from using new, lightweight materials, to poli-
cies designed to tailor armor protection levels that match threat conditions, to the
use of robotics to assist in carrying unit equipment. We are keenly aware that the
heavy loads carried by our Marines impact their endurance, effectiveness, mobility,
and lethality as they fight lightly equipped irregular forces in places like Iraq and
Afghanistan.

The Marine Corps has invested heavily in “Lighten the Load” initiatives through
the Marine Corps Warfighting Lab and the Marine Corps Systems Command
through the Program Manager, Marine Expeditionary Rifle Squad (PM MERS). It
is important to note though, that many of the best tactics, techniques, procedures,
and equipment ideas have been developed by individuals and small units during
training and while deployed. The Marine Corps is committed to finding and fol-
lowing the best methods to “lighten the load,” improve individual mobility, and
thereby enhance the survivability of our Marines in combat.

The Marine Corps completed an extensive survey of individual Marines from De-
cember 2007 to February 2008, which determined that most survey participants be-
lieved that excessive combat loads negatively impacted their performance. Many of
the lessons learned in this survey have been successfully addressed, and continue
to impact the design, procurement, and testing of individual equipment.

The Marine Corps focuses on incorporating high performance, lighter-weight ma-
terials for individual weapons, ammunition, personal protective equipment (PPE),
and uniform items. This focus has resulted in the development of such items as the
Scalable Plate Carrier (SPC) for Marines deploying to Afghanistan. The SPC offers
the same level of ballistic protection as the Modular Tactical Vest (MTV) in a con-
figuration well-suited for the difficult terrain of Afghanistan. The SPC has achieved
a 7.7 pound, or 24% reduction in weight from the MTV, which significantly in-
creases individual mobility and maneuverability. Surveys and After Action Reports
have told us that Marines have a strong preference for this system over the MTV.
As a result, we have transitioned the SPC to be a program of record and are ex-
panding the Acquisition Objective (AO) to 65,000 systems to equip the Marine
Corps’ entire Ground Combat Element (GCE).

Another item that Marines have expressed their support for is the Enhanced
Combat Helmet. The Commandant recently made the decision to pursue the new
helmet, which will be made of a new material that improves ballistic protection
without increasing the weight of the helmet. In fact, the new helmet, which is
shaped like the Army Combat Helmet, will actually weigh slightly less than a cur-
rent helmet.

Other examples of reductions in equipment weight help illustrate the success the
Marine Corps is achieving in this critical area. In response to comments from Ma-
rines deployed to Afghanistan, we are now developing the 3 Season Sleep System
(3S). There is a compelling need in Afghanistan for a sleeping bag that increases
thermal protection and comfort at reduced weight and volume. The 3S gains 15 de-
grees fahrenheit of protection, reduces weight by one pound, and reduces volume by
15 percent as compared to the existing Modular Sleep System.

Question. Are Soldiers trained and inspected on how to pack gear for the best dis-
tribution of weight?

Army Answer. Yes, soldiers are trained and inspected on how to pack gear in
basic training and when they get their unit of assignment. The Soldier is taught
the importance of packing his gear beginning in Basic Training, focusing on weight
distribution to prevent injury and accessibility. This training is constantly rein-
forced in our operational units. Prior to going out on mission, leaders conduct in-
spections to ensure their Soldiers have the right equipment and it is packed prop-
erly. Our modular (molle-system) packs and required equipment can be modified for
each mission. Leaders balance the benefit of reducing the weight our Soldiers carry
with the risk of not having necessary equipment available if needed. During pre-
combat inspections, Soldiers are inspected on the packing of their gear for the best
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distribution of weight. Our current Army Combat Uniform (ACU) rucksacks and
ballistic vests are designed to assist the Soldiers by allowing for a more effective
distribution of weight based on mission requirements.

Marine Corps Answer. During entry-level and throughout their career progression
courses, Marines are taught that it is a unit leaders’ responsibility to plan for and
conduct inspections prior to every tactical evolution. The Marine Corps includes pre-
combat checks and inspection tasks for individuals, unit leaders, and small units in
our Training and Readiness Manuals. Inspections of all types receive close attention
by unit commanders and the pre-combat checks focused on the proper preparation
and fit of individual equipment are among the most important of these inspections.

Because of the rapid fielding and improvement of individual combat equipment,
the Marine Corps has also produced a number of media tools and training opportu-
nities that help train individual Marines and their leaders on the proper adjust-
ment, fit, and wear of the individual body armor. Many of these tools are available
online and are accessible from Marines’ home computers. Experience has shown us
that training is a key component of ensuring Marines wear their equipment for opti-
mal fit, function, and weight carriage. The use of New Equipment Training Teams
(NETT) has also allowed us to go directly to the Marines to support the fielding of
new equipment.

Question. Is there a hierarchy of what gear is left behind beyond a certain load
weight?

Army Answer. There is not an Army-wide standardized hierarchy of what gear
is left behind beyond a certain weight. After considering the mission profile and the
anticipated threat level, commanders exercise command judgment to strike an ap-
propriate balance between the dual imperatives of ensuring maximum feasible indi-
vidual force protection and the requirement to accomplish the mission. In addition
to individual protective equipment, the commander must also identify mission crit-
ical unit equipment to bring on the operation. Once these decisions are made and
approved by the higher level chain of command, noncommissioned officers then en-
force this load discipline and monitor Soldier well-being and safety.

Marine Corps Answer. The Marine Corps emphasizes the conduct of mission anal-
ysis and estimates of the situation. This essential leadership step allows unit lead-
ers to appropriately plan for their mission, which includes planning to bring the
gear and equipment necessary to accomplish their assigned tasks, and to plan for
contingencies such as emergency resupply and requesting support from adjacent
units. This planning evaluates guidance from unit commanders, environmental con-
ditions, and the enemy threat.

Many individual Marines surveyed by the Marine Corps Warfighting Lab indi-
cated they believed the authority to designate appropriate levels of personal protec-
tive equipment should be delegated to unit commanders. Consequently, the Com-
mandant of the Marine Corps recently adopted a service policy granting the author-
ity to determine the appropriate level of individual armor protection to unit com-
manders, lieutenant colonel and higher. This policy, which does not interfere with
Joint or Theater Combatant Commanders’ established policies, allows Marine com-
manders to appropriately scale personal protective equipment to meet the mission,
environment, and threat in order to achieve optimum individual combat loads.

Question. Do units sometimes bring along extra soldiers in order to carry mission
critical equipment?

Army Answer. When the Army develops combat systems, we integrate the mate-
riel solution with doctrinal concepts, organizational design, training programs, lead-
er development, personnel requirements, and, if necessary, facilities in order to cre-
ate the required combat capability. Many items of combat equipment require mul-
tiple soldiers not only to carry but also to employ the system effectively. For exam-
ple, we often cross load ammunition among multiple soldiers for unit weapons sys-
tems not only to lighten individual loads but also to ensure adequate quantities of
ammunition make it to the objective. Likewise, an assistant gunner for a machine-
gun crew will not only assist with target location but will also carry the tripod to
lighten the gunner’s load. Our process for developing combat capabilities accounts
for these soldier load and system employment considerations in determining organi-
zational designs and personnel requirements. Therefore, it would not be correct to
state that units sometimes bring along extra soldiers in order to carry mission crit-
ical equipment. If the equipment is mission critical, then the soldier is also critical
to the unit’s ability to accomplish the mission.

Question. Do units sometimes bring along extra Marines in order to carry mission
critical equipment?

Marine Corps Answer. Units conduct pre-mission planning to determine the num-
ber of personnel, weapons, equipment, and logistics required for a particular task.
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In the event that a unit leader determines he requires additional personnel, it is
up to them to identify their requirement up their chain-of-command for resolution.

I should point out that the Marine Corps rifle squad is a 13-man unit, whereas
an Army squad is composed of 9 men. The greater size of Marine rifle squads allows
a unit to spread their combat and mission-specific equipment across a greater num-
ber of individuals. In addition, the Marine Corps is procuring the Infantry Auto-
matic Rifle to replace the M—249 Squad Automatic Weapon. This new lighter, more
portable accurate weapon will consume less ammunition while making the indi-
vidual Marine lighter and more lethal.

Question. What lessons have been learned thus far from operations in Afghanistan
about dismounted, backpack operations in rugged and high altitude terrain?

Army Answer. The: leaders of the Army units operating in this rugged terrain
have recognized that in order to defeat a highly mobile adversary, who is familiar
with the terrain and often carries 75-100 pounds less in gear than our Soldiers,
that operational changes and a lightened load were needed in the execution of mis-
sions. Over time these units have increased small unit operations that use a variety
of patrol and infiltration routes, and create a smaller signature and a reduced re-
supply burden. These units have learned to conserve ammunition, food, and water,
and to use clandestine cache sites and other resupply techniques such as heli-
copters, sling loads, and air drops. Brigade Combat Team and Battalion Com-
manders have authorized changes to the equipment posture to reduce weight and
to match the load to the mission and the threat. Junior leaders in these units have
adapted planning methods to identify multifunctional equipment and tailor loads
based on the mission and the environment while also cross-loading mission essential
equipment within the patrol. The Army recognizes the importance of replicating this
demanding environment at the Combat Training Centers and home station pre-de-
ployment training.

Marine Corps Answer. The Marine Corps Center for Lessons Learned is the repos-
itory of lessons learned from combat and is available to all Marines on the unclassi-
fied NIPR network. Each deploying infantry battalion produces lessons learned
briefs that address a range of topics, but nearly always include observations about
the impact of terrain and climate on individuals.

Units deploying to Afghanistan report that individual combat loads can often ex-
ceed 110 lbs. The earliest lessons learned from Afghanistan have directly impacted
the decision and design of the Scalable Plate Carrier and Enhanced Combat Helmet.

Operations are best conducted by small units, who are able to move more effec-
tively than larger units. These operations are often conducted for durations of up
to a week because of the physical toll of moving in mountainous terrain.

In conducting estimates of the situation, it i1s necessary for units at all levels to
conduct risk vs. mobility calculations. Small unit experiences in Afghanistan have
established new movement rate factors for both dismounted and vehicle operations.
Both dismounted and vehicle operations are significantly impacted by the difficult
terrain. Across the board, unit commanders point to the training of their small unit
leaders, Corporals and Sergeants, as one of the best investments that can be made
to ensure successful operations in Afghanistan.

Question. What if anything has been done to improve the physical fitness of Sol-
diers to enable them to endure the weight of the pack?

Army Answer. The Army Physical Fitness School at Fort Jackson, South Carolina
has drafted a new doctrine called Army Physical Readiness Training (Field Manual
3-22.20 / near-final draft) that aligns our physical fitness doctrine with our current
operations and training doctrine. The Army’s Training and Doctrine Command has
already posted the draft manual on the Army Knowledge Online (AKO) for imple-
mentation and use by our leaders and Soldiers. The new Army Physical Readiness
Training focuses on improving Soldiers’ aerobic endurance, muscular strength, mus-
cular endurance, power, and movement proficiency which physically prepares Sol-
diers and units to meet the physical demands of full spectrum operations.

Prior to the release of our new doctrine, many units across the Army, with the
assistance of subject matter experts, had adopted a variety of injury prevention and
performance enhancement physical fitness programs. For example, Special Forces
and many Brigade Combat Teams have implemented programs that, in addition to
traditional aerobic exercise, emphasize core strengthening, short term bursts of
power, and speed and agility drills.

Additionally, prior to deployment, Soldiers wear their gear with increasing fre-
quency to build physical endurance for long-duration missions.

Question. What if anything has been done to improve the physical fitness of Ma-
rines to enable them to endure the weight of the pack?

Marine Corps Answer. In MARADMIN 579/06 the Marine Corps announced a
Concept for Functional Fitness designed to provoke debate within the Marine Corps
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on the most effective approach for preparing Marines physically and mentally for
the demands on combat.

The Functional Fitness Program is the commander’s program. This program al-
lows flexible, adaptive training that is focused on individual and unit requirements.
Unit commanders preparing their units for operating in mountainous terrain of Af-
ghanistan, for example can tailor their program to the specific physical rigors they
expect to face. Marines, as combat athletes, need a comprehensive fitness program
that will develop the physical skills necessary for combat; including core strength,
endurance, speed, and coordination. The Marine athlete should be prepared for the
physical challenges of combat with a program that develops both General and Spe-
cific Physical Preparedness—a program that integrates strength training based on
functional, compound movements with multi-disciplinary speed, agility, and endur-
ance training. The program should be intense and infinitely varied. The program
must also be interesting—we want Marines to stick with it, and from all indications,
it is working. Marines are excelling in the most demanding combat environments
because of their preparation, training, and focus on injury prevention.

The Marine Corps Combat Fitness Test (CFT) is being implemented as a means
of evaluating functional fitness by replicating a variety of physical challenges that
Marines face in combat. The CFT measures readiness by requiring Marines in boots
and utilities to sprint a timed 880 yards, lift a 30-pound ammunition can overhead
from shoulder height repeatedly for two minutes, and perform a maneuver-under-
fire event. The maneuver-under-fire event is a timed 300-yard shuttle run that re-
quires Marines to pair up by size and perform a series of combat related tasks.

TRAINING

Question. The Committee understands that Soldiers and Marines carry combat
loads often exceeding 100 pounds which limits their mobility and over time may
cause stress injuries. The Committee also understands that to be ready for tough
combat, the Soldiers and Marines must receive tough training.

While training at home station, do Soldiers and Marines carry the same equip-
ment and weight that they will carry when deployed to Afghanistan?

Army Answer. Yes. Based on their anticipated mission, unit pre-deployment train-
ing plans routinely include activities such as road marches or negotiating stairs and
obstzilcles with weighted vests and rucksacks to simulate combat load equivalent
weights.

Unit commanders seek all reasonably available means to simulate the environ-
mental conditions anticipated during the deployment. An individual Soldier’s equip-
ment weight is often determined by whether operations are mounted or dismounted,
the duration of the operation, the frequency that the Soldier wears all of his equip-
ment, and by individual duties.

Some unique items of equipment, such as special radios, are provided in the the-
ater of operation. The units simulate the weight of the items when wearing their
equipment for physical conditioning.

Marine Corps Answer. Marines train with the same individual equipment that
they will deploy with. They will also train with the same type of major end items
(i.e. Humvees, mortars, etc.), but will fall in on the equipment sets already in the-
ater when they arrive in Afghanistan. This is the same procedure as Iraq.

Question. What sort of physical conditioning is done to prepare Soldiers and Ma-
rines for the heavy loads they will have to carry in Afghanistan during home station
training?

Army Answer. Units most apt to carry heavy loads will invest additional time in
more comprehensive physical fitness opportunities such as weight training, obstacle
courses, combative activities, and timed distances marches over uneven terrain with
their equipment. For example, Special Forces and many Brigade Combat Teams
have implemented programs that, in addition to traditional aerobic exercise, empha-
size core strengthening, short term bursts of power, and speed and agility drills.

Exercise periods are conducted with sufficient intensity, frequency, and duration
to maintain adequate cardio-respiratory endurance, muscular strength and endur-
ance, flexibility, and body composition.

Rather than just emphasizing aerobic and muscular endurance, the new draft
Army doctrine, Army Physical Readiness Training (Field Manual 3-22.20 / near-
final draft), focuses on improving Soldiers’ aerobic endurance, muscular strength,
muscular endurance, power, and movement proficiency which physically prepares
Soldiers and units to meet the physical demands of full spectrum operations.

Marine Corps Answer. A combination of strength, mobility and anaerobic/aerobic
endurance training is conducted by Marines prior to deployment. A typical week’s
physical training plan includes load bearing conditioning hikes, weight lifting using
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compound functional movements and agility training such as sprint workouts with
changes of directions and jumps. The goal of pre-deployment physical training is to
enhance a Marine’s physical capacity across a broad spectrum of physical skills. All
training is done in a progressive manner with controls applied such as programmed
rest to allow for adaptations and to mitigate injuries.

Question. How is physical fitness maintained once the unit has deployed to Af-
ghanistan?

Army Answer. Many Soldiers maintain fitness through the routine execution of
rigorous combat operations on difficult terrain and under various, often heavy loads.
Physical Training (PT) programs vary by location and mission. Most locations offer
access to a variety of physical fitness equipment and facilities. Units have a variety
of PT plans based on mission, time, and troops available. Soldiers have also dem-
onstrated remarkably innovative methods of constructing PT equipment and facili-
ties in austere conditions. In addition, much of the Army’s Physical Fitness Training
Manual (FM 21-20) is dedicated to exercises that can be performed without the use
of equipment, such as partner resisted exercises and calisthenics.

Marine Corps Answer. During deployment, Marines remain fit through the con-
duct of rigorous missions under demanding operational conditions, augmented by
the continuous unit and individual physical fitness training which is a vital element
of our Marine Corps regimen.

Question. How do the Army and Marine Corps prepare soldiers for high altitude
operations such as those they will perform in Afghanistan?

Army Answer. The Army prepares Soldiers to conduct high-altitude operations by
ensuring they are in the best physical condition possible prior to deploying. Soldiers
conducting rigorous physical fitness training will more readily adapt to the demands
of high-altitude operations. While units may not have the opportunity to train in
mountainous areas, Soldiers can and do conduct physical training wearing their
combat gear and incorporate road marches over uneven terrain and negotiate obsta-
cles while wearing their equipment. High-altitude oxygen levels are difficult to rep-
licate prior to arriving in theater, but the Soldiers adjust their physical conditioning
activities upon arrival in theater to further improve themselves prior to assuming
mission.

Marine Corps Answer. Fortunately, our Marine Air Ground Task Force Training
Center (MAGTFC) in 29 Palms, California and our Mountain Warfare Training Cen-
ter (MWTC) in Bridgeport, California closely approximate the environmental condi-
tions (to include altitudes) found in Afghanistan Regional Commands (RC) South
and East. Marine units deploying to RC South conduct their mission rehearsal exer-
cise (MRX) at 29 Palms prior to deploying. Marine Embedded Training Teams
(ETTS) deploying to RC East in Afghanistan conduct their pre-deployment training
at the Mountain Warfare Training Center (MWTC) in Bridgeport, California, where
the altitude ranges from 6,800 to 11,300 feet and there is significantly complex,
compartmentalized terrain. At these two operational venues, Marines conduct a
number of tactical exercises while exposed to Afghanistan-like environmental condi-
tions.

DATA COLLECTION AT POINT OF INJURY

Question. The Military is not making informed decisions on improving Tactical
Combat Casualty Care or body armor because currently the Department is not col-
lecting the data. 67% of the wounded are returned to duty in theater, and many
of those are not treated in a hospital. As a result, we have almost no information
on what medical care was provided at point-of-injury. The OSD Committee on Tac-
tical Combat Casualty Care states that less than 1% of all wounded has complete
documentation.

Changes to training and equipment for first responders are the result of anecdotal
“lessons learned”, not data-based best practices. Without systematic data collection
and analysis, far-forward medical care cannot improve.

What data would be beneficial in your minds to lighten or alter current body
armor?

Army Answer. The following data would be important when assessing possible
modifications to body armor: type and frequency of injury, activity that resulted in
the injury, content of combat load carried, type of body armor, location (distance
traveled, speed, grade), environment/climate conditions, length of patrol (days), prior
training history with current equipment/load, fitness level (aerobic capacity, muscle
strength, Army Physical Fitness Test), anthropometrics (body weight, height), med-
ical history for previous injuries and predisposing conditions, job duties, physical ac-
tivity within country and demographics (number of deployments, gender, age, edu-
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cation, etc). It would also be beneficial to know how well the body armor fits, if it
is comfortable, and the frequency and duration that it is being worn.

Data are being collected from numerous sources: the Army Joint Theater Trauma
Registry and the Navy Trauma Registry collect extensive medical data on wounded
in action service members and tracks combat injury patterns, general wound trends,
treatments and outcomes. The Office of the Armed Forces Medical Examiner
(OAFME) collects medical injury data, to include full-body CT scans on every re-
turning killed in action service member and has received over 900 pieces of personal
protective equipment (PPE). PEO-Soldier analyzes PPE received by the OAFME and
has implemented PPE collection teams in Iraq to collect body armor from wounded-
in-action personnel. The data collected includes the PPE and the available oper-
ational and intelligence data surrounding the event. The Army National Ground In-
telligence Center tracks operational and intelligence data that surrounds fatal and/
or wounding incidents. The Army Research Laboratory analyzes selected injury-pro-
ducing fragments to identify new or unique characteristics.

The Joint Trauma Analysis and Prevention of Injury in Combat program com-
bines the analysis of operational/intelligence, material performance (PPE and vehic-
ular), and medical outcome data from combat incidents and integrates the data into
actionable information. Equipment Analysis characterizes damage to the PPE from
the wounding incident and drives requirements and design decisions and to develop
biomedical standards. Threat and Operational Analyses look at weapon and mate-
rial performance, threat trends, and incident lessons learned. Medical injury and
outcome analyses lead to evidence-based changes in clinical practice and treatment.
Actionable information derived from these analyses have led to direct feedback to
combatant commanders to alter tactics, techniques, and procedures; confirmed the
presence of weapons of interest; and guided program managers as they make equip-
ment and vehicle modifications and upgrade decisions.

Marine Corps Answer. Optimally, we would like to lighten the service member’s
combat load without compromising protection from injury from every weapon sys-
tem, including IED devices. This is a complex risk/benefit analysis that requires
careful study. Lighter armor that does not adequately protect a Marine from known
hazards is not acceptable but neither is armor that is unnecessarily heavy.

Question. Changes in force protection issues (e.g. body armor, eye protection) are
not informed by point-of-injury medical information. Without this data it is impos-
sible to know if recalled body armor performed to standard, and what changes are
needed to improve body armor. Additionally, data on body armor success are lost
when service members are treated and returned to duty, so the Army may
accidently decrease protection. Data collected on body armor use at the hospital is
error-prone and incomplete—it is something best collected by the first responder,
not the surgeon.

If data is not collected adequately, how will increasing/decreasing the weight of
body armor alter protection of the soldiers?

Army Answer. Battlefield point-of-injury medical information is valuable in help-
ing to inform Personal Protective Equipment (PPE) decisions. However, point of in-
jury data is difficult to collect due to the constraints of time and distance on the
battlefield while working to keep wounded Soldiers alive. Arguably, point of injury
data is not the only source of information for helping DoD in making these impor-
tant PPE-related decisions. PPE development, fielding, and recall decisions should
be informed by data collected from all available sources to include point of injury
data, ballistic testing, research and development and experimentation data, intel-
ligence analysis, operational risk analysis, and modeling and simulation programs.

Point of injury data provides the developers and managers of PPE with valuable
information, however, is often insufficient to fully inform PPE decisions. For exam-
ple, the Rapid Equipping Force (REF) developed a project to provide lightweight
plate carriers to infantry units operating in the mountains of Afghanistan. The plate
carriers would lighten the physical load and reduce thermal load on Soldiers as they
fight an unencumbered enemy at elevations of 6,000 to 8,000 feet. To inform Senior
Army Leadership decisions, the REF sought point of injury data from Joint Trauma
Analysis and Prevention of Injury in Combat (JTAPIC) and U.S. Army Materiel Sys-
tems Analysis Activity (AMSAA) to help inform the decision for a plate carrier. Spe-
cifically, REF requested all gunshot wound data for all US Soldier combat casualties
in Afghanistan for the year 2008. Data provided included only the gunshot wound
points of entry for Soldiers killed in action during 2008. While information provided
tremendous insight to the Army in their equipment selection process, collecting data
took extensive man-hours and provided a limited data set. Furthermore, the data
provided did not include the key information requirements of caliber of munitions
and wounds that caused Soldier mortality.
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Bridging the gap of information, REF requested extensive ballistic testing
throughout the decision-making process, including Army standard protocol ballistic
testing and special follow-on ballistic testing. REF also sought significant intel-
ligence information from the warfighting J2 and the National Ground Intelligence
Center (NGIC). In addition, REF requested the Army Research Lab’s (ARL) support
in conducting modeling and simulation to characterize the risk to the Soldier wear-
ing a smaller vest know as the Modular Body Armor Vest (MBAV). ARL modeled
i\r/[l%l};}{] analysis based on NGIC threat information and the characteristics of the

Testing and analysis included actual threat ammunition and specialized gel
frames that simulate human soft tissue and the actual MBAV coverage area. ARL
conducted additional ballistic testing and extensive modeling to reliably predict both
the severity and probability of injury to the Soldier based on both the Enhanced
Small Arms Protective Insert (ESAPI) and soft armor coverage of the Soldier
against threats the Soldier would likely face in this specific area of operations. The
ARL data included several thousand gunshots against virtual Soldiers using specifi-
cally controlled variables to include muzzle velocity, caliber, point of aim, and
human vital organ location relative to the edge of the MBAV, to name just a few.
Again, while point of injury data is valuable in making PPE decisions, it is not as
complete in comparison to using point of injury data used in conjunction with the
data collected through ballistic testing, intelligence and modeling and simulation.

In summary, the REF utilized 2008 JTAPIC gunshot casualty data and additional
ballistic, intelligence and modeling/simulation data to assist in determining the im-
pact of the reduction in level III a (soft armor) coverage area of the MBAV. Addi-
tional gunshot “wound” data would have strengthened the analysis, but it was not
available. The advantages of the approach used by the REF include:

(1) Infinite number of data points: ARL was able to simulate 15000 shots in three
hours; JTAPIC data only included double digit (actual number classified) shots
throughout 2008.

(2) Wide Range of threat: Using AMSAA data, ARL was able to conduct analysis
simulating fragmentation (grenade), Assault Rifle (AK-47), Machineguns (PKM) and
sniper weapons. JTAPIC casualty data did not identify threat weapon or caliber of
threat round

(3) Experimental Control: Variables can be isolated; confidence in results can be
increased through repetition; and results can be more precisely documented.

Additional potential improvements that should be considered: Although the mod-
eling data provided greatly informed the decisions by Army Leadership, both ARL
and Natick Soldier Research Development and Engineer Center have identified a
shortcoming with the existing Soldier performance models. The models do not take
into account the degradation and optimization of Soldier performance based on load
or other enhanced capabilities relative to the risks of threats. A modeling tool that
incorporates the threat modeling with soldier performance modeling would best
show tradeoffs in protection and Soldier performance.

Also, the medical and intelligence communities would benefit from new tools that
assist care providers in quickly collecting vital information about Soldier wounds.
Medical professionals must quickly triage, stabilize, treat and evacuate our wounded
Soldiers in combat. The tools available to medical professionals today lack sufficient
capability to clearly and quickly collect detailed point of injury data. Such tools that
help medical care providers quickly characterize our Soldiers’ wounds would be in-
valuable in informing PPE decisions in the future. NGIC recently approached the
REF with the concept of a tool that can assist first responders with the capability
to collect wound data and associated threat data at the point of injury. This tool,
if developed, could potentially allow more complete battlefield point-of-injury med-
iScalldinformation collection that will not interfere with care provided to the injured

oldier.

Marine Corps Answer. Data on the effectiveness of body armor against a par-
ticular threat or set of threats is analyzed extensively before body armor is procured
and fielded. Additionally, it is tested continuously as part of the acquisition process.
If that test and evaluation did not happen then we would run a very probable risk
of fielding body armor without truly understanding what capability we are or are
not providing to our Marines, regardless of its weight. Additionally, when equipment
such as body armor is fielded, we routinely conduct user surveys and follow-up eval-
uations to ensure that equipment is meeting mission requirements.

DATA COLLECTION AT POINT OF INJURY

Question. Limited medical intelligence on the effectiveness of enemy weapons is
being gathered because of the lack of data collection. U.S. forces are unable to detect
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minor changes to enemy weapons and tactics, they can only respond to major
changes in hospitalization trends—which means a missed opportunity to prevent the
injury.

What data are currently being collected to determine what body armor would ben-
efit a soldier in a specific AOR or theater?

Army Answer. Data is being collected from numerous disparate sources: the Army
Joint Theater Trauma Registry and the Navy Trauma Registry collect extensive
medical data on wounded in action service members and tracks combat injury pat-
terns, general wound trends, treatments and outcomes. The Office of the Armed
Forces Medical Examiner (OAFME) collects medical injury data, to include full-body
CT scans on every returning killed in action service member and has received over
900 pieces of personal protective equipment (PPE). PEO-Soldier analyzes PPE re-
ceived by the OAFME and has implemented PPE collection teams in Iraq to collect
body armor from wounded-inaction personnel. The data collected includes the PPE
and the available operational and intelligence data surrounding the event. The
Army National Ground Intelligence Center tracks operational and intelligence data
that surrounds fatal and/or wounding incidents. The Army Research Laboratory
analyzes selected injury-producing fragments to identify new or unique characteris-
tics.

The Joint Trauma Analysis and Prevention of Injury in Combat program com-
bines the analysis of operational/intelligence, material performance (PPE and vehic-
ular), and medical outcome data from combat incidents and integrates the data into
actionable information. Equipment Analysis characterizes damage to the PPE from
the wounding incident and drives requirements and design decisions and to develop
biomedical standards. Threat and Operational Analyses look at weapon and mate-
rial performance, threat trends, and incident lessons learned. Medical injury and
outcome analysis lead to evidence-based changes in clinical practice and treatment.
Actionable information derived from these analyses have lead to direct feedback to
combatant commanders to alter tactics, techniques, and procedures; confirmed the
presence of weapons of interest; and guided program managers as they make equip-
ment and vehicle modifications and upgrade decisions.

Marine Corps Answer. No specific data collection is underway at this time. The
Marine Corps has three principal means to collect data and/or identify operational
deficiencies. The first is through the Urgent Needs Process, whereby Marine units
can identify deficiencies utilizing and Urgent Universal Need Statement (UUNS).
The value of the UUNS is that it is submitted via the chain of command so that
everyone can rapidly be informed of the deficiency and can take immediate steps
to validate it and correct it. The second is through ongoing collection efforts at the
Marine Corps Center for Lessons Learned (MCCLL). MCCLL archives all collected
information, analyzes it, creates and distributes reports throughout the Marine
Corps. These reports often provide the basis for making equipment decisions. Third-
ly, individual Marines may submit suggestions and recommendations or identify de-
ficiencies, via Email, telephone or mail, to the Marine Enhancement Program
(MEP). The MEP serves to rapidly address requirements, particularly in infantry
units.

PREVENTATIVE CARE AND OPERATIONAL DEPLOYMENTS

Question. The military departments have been focusing on identifying and miti-
gating health risks associated with heavy combat loads, through preventive and pro-
tective measures associated with deployments.

What specific preventative measures are being taken?

Army Answer. In general, carrying excessive loads may cause injuries or pain to
the spine, lower extremities, and shoulders. Proper strengthening, conditioning, and
training can help mitigate the risks associated with heavy combat loads. Many units
use physical therapists to assist them in injury surveillance, data collection and in-
jury prevention, as well as developing performance enhancement programs. The
Ranger Regiment, Special Forces and several brigade combat teams (BCTs) have
programs that emphasize core strengthening, muscle power, speed, and agility drills
which not only strengthen the muscles that protect the spine, lower and upper ex-
tremities, but also improve the physiological responses to exercise. The Center for
Health Promotion and Preventive Medicine (CHPPM) worked with the Army Phys-
ical Fitness School from 2001-2005 to develop, improve, and test the new Army
Physical Fitness doctrine called Physical Readiness Training (PRT). They evaluated
the PRT concept for its injury reduction potential at Individual Entry Training, Ad-
vanced Individual Training and operational Army infantry training (Fort Polk, 4th
Bde of the 10th Mountain (MTN) Div). The program for 10th MTN involved PRT
exercises, core strengthening, a decrease in running to three days a week or less
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and aggressive strength training in multiple planes using pull-up bars, dip bars, etc.
This resulted in a 20% reduction in overuse injury rates. The Rangers also used a
performance enhancement program and had similar results. BCTs use their physical
therapists to develop performance enhancement programs that reduce injury rates
and improve overall fitness.

Marine Corps Answer. To prevent musculoskeletal injuries, Marines remain fit
through the conduct of rigorous missions under demanding operational conditions,
augmented by the continuous unit and individual physical fitness training which is
a vital element of our Marine Corps regimen. Appropriate Operational Risk Man-
agement (ORM) procedures have been established to assess and mitigate risk with
physical training while deployed.

Question. How do you sustain the programs that have been created to ensure a
healthy force?

Army Answer. The Army Physical Fitness School at Fort Jackson, in collaboration
with the Center for Health Promotion and Preventive Medicine (CHPPM), re-
searched our physical fitness doctrine and found our current model that emphasizes
aerobic and muscular endurance does not correlate well with the physical fitness re-
quirements of current combat operations. To fill this gap, the Physical Fitness
School designed a new doctrine called Army Physical Readiness Training (Field
Manual 3-22.20) that aligns with our current operations and training doctrine.
Army Physical Readiness Training focuses on improving Soldiers’ aerobic endur-
ance, muscular strength, muscular endurance (anaerobic endurance), power, and
movement proficiency (incorporates balance, flexibility, coordination, speed and agil-
ity) which physically prepares Soldiers and units to conduct full spectrum oper-
ations. In addition, physical therapists assigned to the brigade combat teams, Spe-
cial Operations units, and Initial Entry Training, serve as subject matter experts
in injury prevention and performance enhancement. In this role, they assist unit
leaders in developing programs that, in addition to traditional aerobic exercise, also
emphasize core strengthening, muscle power, and speed and agility drills. Physical
therapists also spend significant time educating the leadership on proper training
techniques, conducting injury surveillance and reporting the trends back to the lead-
ership who then modify the training based on the injury data. There are multiple
injury prevention and performance enhancement programs across the Army, run by
unit leaders with the advice and assistance of physical therapists. Proper injury sur-
veillance, injury prevention and performance enhancement necessitates a concerted
effort between the unit leadership, physical therapists, other medical personnel,
CHPPM personnel, clinical researchers, and other Army proponents such as the
Comprehensive Soldier Fitness Program. This requires an investment in research
protocols that help identify best practices and assist in standardizing these pro-
grams across the Army.

Marine Corps Answer. Effective sustainment is accomplished by adequately
resourcing and managing programs. Periodic program review and inspection are
other program quality controls.

Question. How have changes in the school house been implemented based on inju-
ries sustained during deployments?

Army Answer. Lessons learned from current operations in Iraq and Afghanistan
and research conducted by the United States Army Center for Health Promotion
and Prevention Medicine (USACHPPM), the Army Physical Fitness Research Insti-
tute (APFRI), and the U.S. Army Physical Fitness School (USAPFS) have resulted
in significant changes in physical readiness training in the Institutional Army
(school house). The training base has placed greater emphasis on physical condi-
tioning to prepare our Soldiers for the rigorous demands of combat. These changes
are most evident in Initial Military Training—Basic Combat Training, One Station
Unit Training, Advanced Individual Training, and the Basic Officer Leadership
Course. A key difference is placing less emphasis on the Army Physical Fitness Test
and greater emphasis on physical conditioning and readiness. In basic combat train-
ing, Soldiers wear body armor, helmets, and carry their weapons to a much greater
extent. Soldiers do more marching with rucksacks and other loads. The physical
readiness program places greater emphasis on nutrition and lessons learned from
sports medicine on how to avoid injury. Drill Sergeants and other IMT Cadre have
modified their physical conditioning programs to account for the overall lower phys-
ical fitness of the teenage population volunteering to serve. They have changed fit-
ness readiness training with a number of initiatives including a program called
“Four for the Core” which focuses on the core muscles groups as they are actually
used in the Army. Strengthening these core muscle groups helps to reduce injuries.
Additionally, Drill Sergeants and other Cadre train proper lifting and loading tech-
niques. The Army is staffing a new manual—FM 3-22.20 Army Physical Readiness
Training. The new manual—based on the best practices of physical fitness training
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and sports medicine includes greater emphasis on all the components—muscular
strength, muscular endurance, aerobic endurance, anaerobic endurance, and mobil-
ity.

In our officer and noncommissioned officer courses, the Army is educating its lead-
ers how to plan and conduct physical readiness training, teach nutrition, and train
Soldiers to be “Tactical Athletes,” who are prepared for the rigorous physical de-
mands of combat. Officers and noncommissioned officers learn that improved phys-
ical fitness can lessen the chance of injury but there are physical limits to how much
weight a Soldier can safely carry. Junior leaders learn how to plan patrols and other
operations to limit the loads placed on their Soldiers. They further learn the impor-
tance of supervision and pre-combat inspections to prevent Soldiers from adding un-
necessary weight to their loads.

Marine Corps Answer. A comprehensive review of USMC fitness programs began
in Nov 2006. Key outputs of this review resulted in the following changes to Phys-
ical Training (PT) programs in Entry Level Training (ELT) and in guidelines for
commanders in designing unit PT programs: Greater emphasis on anaerobic (short
burst) capacity, de-emphasis of long distance running, increase in body movement
skills (agility) and increase in progressive load bearing capacity. These changes are
reflected in PT application, testing, and also in education of Marine leaders in the
Training and Education continuum. Nutrition education begins in boot camp con-
ducted by Semper Fit and continues in the T&E continuum as well.

Question. How have physical fitness tests been updated to reflect the current con-
flicts “lessons learned™?

Army Answer. The lessons learned from the operational environment have been
applied to physical fitness training. Army training policy states, “Commanders will
conduct physical training programs that enhance Soldiers’ abilities to complete Sol-
dier or leader tasks that support the unit’s Mission Essential Task List . . . .” This
focus ensures that Soldiers can accomplish their assigned tasks in combat versus
pass a physical fitness test.

Lessons learned from the current operating environments in Iraq and Afghanistan
led to a thorough review of physical fitness training and testing. This caused a shift
from physical fitness training and testing to physical readiness training and assess-
ment in support of full spectrum operations that we are conducting in Iraq and Af-
ghanistan. Specifically, commanders have increased emphasis on total body mus-
cular strength, flexibility, and anaerobic training to increase operational effective-
ness and reduce the risk of injury associated with load carriage.

Marine Corps Answer. In May 2008, the Commandant of the Marine Corps (CMC)
approved the Combat Fitness Test (CFT) which was implemented in Oct 2008. It
is designed to be a complement to the USMC semi-annual Physical Fitness Test
(PFT) which includes a 3 mile run, abdominal crunches and pull-ups for males/
flexed arm hang for females. CFT events are: Movement to Contact (880 yd run),
Ammo Lift (repetitive overhead lift of a 30 Ib ammo can for two minutes), and Ma-
neuver Under Fire. The last event is a 300 yd shuttle run which includes sprints,
numerous changes of direction, a fireman’s carry, buddy drag, ammo can carries and
a simulated grenade throw. The CFT has helped shape USMC fitness programs,
which will serve to enhance combat-related conditioning.

AIRDROP LOGISTICS SYSTEMS

Question. Soldiers and Marines on field operation must either carry their supplies
with them or receive periodic resupply in the field. The Committee is aware that
due to Afghanistan’s rugged terrain and lack of infrastructure the Army frequently
uses parachutes to resupply units in the field. Such airdrops use a variety of equip-
ment and tactics to accomplish the resupply mission.

What are the factors that influence the decision to resupply a unit by airdrop?

Army Answer. Airdrop is a field service that can provide additional flexibility to
commanders. It makes it possible to support ground operations that would otherwise
be logistically infeasible. Airdrop enables forces to rapidly resupply critical items
over extended distances directly to or near forward units when ground resupply is
otherwise impractical or cost/risk prohibitive.

Airdrop is often militarily advantageous because it permits sustainment deliveries
to units operating away from airfields and landing zones or in remote, difficult to
access terrain. Airdrop also permits sustainment deliveries to units operating in
hostile territory where ground sustainment convoys become a combat power inten-
sive operation in their own right. Airdrop also allows the timely delivery of combat
forces and materiel, concentrated and in mass, in minimum space and time (often
with the element of surprise). Finally, some airlift aircraft can accurately airdrop
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personnel and materiel in conditions of poor visibility that would otherwise preclude
air/land operations (e.g., using the adverse weather aerial delivery system).
q Marine Corps Answer. The factors influencing decisions to resupply a unit by air-
rop are:

1. Urgency. How fast does the unit need to be resupplied?

2. The distance between the unit needing resupply and the resupplying base.

3. Surrounding terrain.

4. Air and ground threats to aircraft.

5. Rigging time of gear and equipment.

6. Availability of parachute riggers.

7. Aircraft availability.

Question. How many airdrop resupply operations occur on average in a month in
Afghanistan?

Army Answer. On average, there are approximately 40 resupply operations during
the winter months and 50 resupply operations during the summer months. There
are more during the summer months because there are more operational missions
during the summer.

Marine Corps Answer. On average, resupply air drops occur 40 times during win-
ter months and 50 times during summer months in Afghanistan. Quantity dif-
ference is attributed to higher operational tempo in the summer months.

Question. What is the tonnage of supplies delivered by airdrop in a typical month
in Afghanistan?

Army Answer. In Afghanistan, we currently average 366 tons of supplies delivered
via airdrop per month.

Marine Corps Answer. The typical monthly tonnage of supplies delivered by air-
drop averages 366.

Question. Please describe for the Committee the type of airdrops that are used,
suc{ll as high altitude vs. low altitude, and the advantages and disadvantages of
each.

Army Answer. During typical high altitude airdrop missions using fixed wing air-
craft, we drop supplies from between 1500'-3000” above ground level (AGL). We can
drop supplies from as high as 6000” AGL. We base the use of high altitude airdrops
mostly on terrain and/or threat level. For low altitude airdrops, we can use Low
Costk&w Altitude parachute systems during which supplies are dropped from 150'—
200" AGL.

High velocity (HV) parachutes are smaller in diameter and descend at a faster
rate. We use HV parachutes to target small drop zones (DZ). We use HV parachutes
on an average of six missions a month to deliver durable commodities such as water
and MREs. For example, two DZs are only accessible through the use of HV para-
chutes because they are so small in size (one has a 300 yard radius; the second
measures 380 yards x 110 yards). HV parachutes provide the ability to strike small
areas with greater accuracy, but HV parachutes tend to “steal” air causing a few
not to inflate thus destroying the load or just landing hard. A 10% loss using this
method is considered an acceptable loss.

Low velocity (LV) parachutes are larger and descend at a slower rate. We use the
LV parachute most often. LV parachutes provide greater survivability of loads. A
disadvantage of using LV parachutes is they are a less precise method of delivery;
strong winds can cause the parachute to overshoot the DZ making it impossible to
recover either parachute or load.

Marine Corps Answer. Aerial Delivery Specialists speak in terms of high velocity
(HV) versus low velocity (LV) air drops.

Conventional high velocity (HV) parachute air drops are conducted at altitudes of
1,500-3,000 ft above ground level (AGL). High velocity (HV) parachute air drops are
conducted an average of six times per month. High velocity (HV) parachutes are pri-
marily used with durable cargo.

Advantage:

Conventional high velocity (HV) parachute air drops are more accurate compared
to conventional low velocity (LV) air drops.

Disadvantage:

It’s possible that 30% of the cargo being air dropped will be damaged.

Conventional low velocity (LV) parachute air drops are conducted at altitudes of
150-1,250 ft above ground level (AGL). Low velocity (LV) air drops are preferred
for precious cargo.

Advantage:

The survivability of cargo being air dropped is higher compared to high velocity
(HV) air drops.

Disadvantage:
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It’s possible that 10% of the cargo being air dropped will be damaged.

Joint Precision Air Drop System (JPADS) air drops are conducted at altitudes of
4,000-24,500 ft mean sea level (MSL). The current Joint Precision Air Drop System
(JPADS) being utilized in Afghanistan is the Joint Precision Air Drop System
(JPADS) 2K Screamer, a system fielded through rapid acquisition. However, the
Joint Precision Air Drop System (JPADS) 2K Firefly is the system of record and is
currently being fielded throughout the Department of Defense (DoD), and will re-
place the Joint Precision Air Drop System (JPADS) 2K Screamer and Joint Preci-
sion Air Drop System (JPADS) 2K Sherpa.

Advantages:

hIt allows the aircraft to stand off at a greater distance, minimizing ground
threats.

The aircraft stand-off will also enable clandestine resupply of reconnaissance
forces without giving away their positions.

Increased survivability of load.

The Joint Precision Air Drop System (JPADS) allows multiple loads to be dropped
from the same aircraft on one pass with different drop zones programmed into the
Airborne Guidance Unit (AGU).

Increased accuracy of desired point of impact.

Disadvantages:

Cost of system compared to conventional parachute systems.

The Airborne Guidance Unit (AGU) will need to be recovered.

Question. What types of parachutes are available for airdrop logistics missions?
Are they precision or non-precision parachutes?

Army Answer. We use five different types of non-precision parachutes in Afghani-
stan. Three Low Velocity (G-11, G-12, Low Cost Low Velocity) and two High Veloc-
ity (Low Cost High Velocity, 26 foot High Velocity). The Firefly is the only precision
parachute currently used in Afghanistan.

Marine Corps Answer.

Non-Precision Parachute Systems (Conventional Parachutes):

1. G-11B

2. G-12E

3. G-14

4. A family of Low Cost Air Delivery System (LCADS), Low Cost Low Velocity
(LCLV) and Low Cost High Velocity (LCHV) parachute systems.

5. 26 Ft high velocity (HV)

Precision Parachute Systems:

1. JPADS 2K Firefly

2. JPADS 2K Screamer (current system being utilized in Afghanistan)

Question. Are the parachutes recovered after use?

Army Answer. The Low Cost Low Altitude parachutes are not recovered after use.
The receiving unit disposes of them. Less than 1% of the parachutes returned are
reusable.

Marine Corps Answer.

Parachutes are normally recovered; however, recovery can be waived by units, de-
pending on the tactical situation.

The Joint Precision Air Drop System Airborne Guidance Unit (JPADS AGU) will
need to be recovered.

Question. Are any airdrop operations accomplished by contractor support?

Army Answer. Contractors do not build or inspect the loads. Product Manager
Force Sustainment Systems’ Forward Service Representative (FSR) at Bagram Air-
field, provides technical support (maintenance, packing, software updates to the
GPS system, etc.) to the 95 Firefly parachutes. Blackwater Aviation pilots fly the
CASA 212/235 aircraft from which military personnel drop loads using Low Cost
Low Altitude parachutes. Only military personnel are responsible for pushing the
load out of the aircraft. Blackwater Aviation employees are based out of Bagram
Airfield.

Marine Corps Answer. Xe (formerly known as Blackwater Company) conducts a
large percentage of the Low Cost Low Velocity (LCLV) air drops out of CASA 212
aircraft. They currently conduct these air drops three days a week, mostly to the
Army Special Operations Forces.

Question. What is the cost of the various airdrop parachute systems?

Answer. Costs vary from $539 to $36,000, as shown following.

Parachute System Cost

G-11 $8,721
G-12 3,769
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Parachute System Cost

Low Cost LV 1,680
Low Cost HV 539
261t Ring Slot (High V) 911
Firefly precision parachute 36,000

Marine Corps Answer.

. 26 Ft High Velocity (HV)—$911
. Low Cost Low Velocity (LCLV)—$1,680
. Low Cost High Velocity (LCHV)—$539

1. Joint Precision Air Drop System (JPADS) 2K FireFly—$65,000
2. Joint Precision Air Drop System (JPADS) 2K Screamer—$30,000
3. G-11B—$8,721

4. G-12E—$3,769

5. G-14—$595

6

7

8

MULTIFUNCTION UTILITY/LOGISTICS AND EQUIPMENT VEHICLE

Question. The foot soldier has always carried a substantial load including weapon,
water, food and shelter. With advances in warfighting technology the soldier’s load
has added body armor, batteries, mines and platoon equipment. The Army may add
to the soldier’s load an individual communications device such as Land Warrior,
micro unmanned air vehicles, various sensors, small robots, and more batteries. Sol-
diers and Marines that fight on foot are experiencing increasing numbers of stress
injuries related to the heavy loads they carry. However, one of the 14 systems of
the Army’s Future Combat Systems is the Multifunction Utility/Logistics and Equip-
ment Vehicle (MULE). It is essentially a small robotic truck. The “MULE” is being
developed in three variants: armed, countermine, and transport.

Please explain for the Committee how the transport variant might somewhat less-
en the load for the foot soldier.

Answer. The MULE-T has the primary mission of supporting dismounted infan-
try by transporting 1900 lbs, which is the equivalent of two squads of equipment.
Equally important, the MULE-T provides the commander flexibly to support many
missions. The MULE-T provides other options or capabilities such as transporting
other provisions necessary to the mission: ammo, food, water, batteries; short-term
emergency casualty evacuation; integrated battery recharger; Chemical, Biological,
Radioactive, Nuclear detection systems; and Ground Mobile Radio, which can pro-
vide a communications relay for dismounted operations; and utilization as a resup-
ply vehicle, to send back to supply points.

The MULE-T is a force multiplier. It reduces potential injuries and eases the
wear and tear on the Soldier by shouldering much of the Soldier’s basic load. The
MULE-T will enhance the dismounted Soldiers’ ability to engage the enemy after
long marches over difficult terrain.

The MULE-T has demonstrated the mobility to keep pace with the dismounted
Soldier. The MULE Engineering Evaluation Unit (EEU) has accomplished the fol-
lowing: climbed a Jersey barrier, traversed a 1-meter step, negotiated a 1.8 meter
gap and achieved speeds of 55kph. This mobility supports the rigors faced by the
dismounted Soldier, and with a maximum speed of 65kph, the MULE can support
and keep pace with the mounted force.

Question. How useful would such a vehicle be in rugged, mountainous terrain as
encountered in Afghanistan? How useful would such a vehicle be for the type of op-
erations ongoing in Iraq?

Answer. Based upon the ability to negotiate 60 degree slopes, the Tweel tech-
nology and the six-wheel independent articulating suspension, the MULE would be
very useful in both theaters of operation (Afghanistan and Iraq). The MULE is a
diverse platform, with three variants: Armed Reconnaissance Vehicle-Assault
(Light) (ARV-A (L)), MULE-T and MULE-Countermine (MULE-CM). Employment
in an operational environment (OE) is dependent upon Mission, Enemy, Troops, Ter-
rain, Time Available and Civilians (METT-TC). Tactically, ARV-A (L) can be em-
ployed to establish support by fire positions in all OEs, and it can be utilized as
the first asset to engage enemy combatants with its firepower capabilities, thereby
forcing the enemy to commit its position, giving friendly forces the ability to maneu-
ver and engage the enemy out of contact.

The MULE-Transport can be used to carry two dismounted infantry squads’ com-
bat equipment, or provide logistical support to mounted and dismounted forces by
carrying 1900 lbs of resupply, repair parts, squad equipment, or perform emergency
Casualty Evacuation (CASEVAC) to a casualty evacuation point.
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The MULE-CM, together with Ground Standoff Mine Detection System
(GSTAMIDS) capability, will support mounted force’s movement through mine de-
tection and neutralization situations. The MULE-CM will have the capability to de-
tect, mark lanes, and neutralize anti-tank mines while mitigating the warfighter’s
exposure to life-threatening situations by placing an unmanned ground system in
danger first.

Question. How is the MULE powered?

Answer. The MULE is powered by a diesel electric system. This engine, when cou-
pled with the generator, is capable of generating 116KW (mech)/100KW (Elec) 610
Volt power. Power is generated to articulate each of the six suspension arms inde-
pendently on the platform. The power also provides 610 Volts DC to power the mis-
sion equipment package for the ARV-A (L) and MULE-CM. The 28 Volts DC is pro-
vided to run all of the computers and electronic systems.

Question. Please explain how the autonomous navigation system works.

Answer. The autonomous navigation system (ANS) has four basic modes of oper-
ation: waypoint navigation or route following, leader-follower (vehicle), leader-fol-
lower (soldier), and teleoperations. The ANS is a unique combination of hardware
(sensors), global positioning satellite/inertial navigation system (GPS/INS), and
navigation software that takes sensor input and derives a safe and efficient path
for the unmanned platform to travel.

In the teleoperations mode the ANS provides situational awareness and driver’s
aids to the operator including obstacle cueing and vehicle orientation. The ANS is
the primary driving and awareness sensors. The sensors provide capability for day-
time, low-light conditions, and infrared sensors for nighttime operations.

Semi-autonomous operations are handled in several different modes. In the lead-
er-follower (vehicle) mode, the ANS receives position and route information from the
leader vehicle and commands the MULE to essentially follow the same positions.
The ANS also provides local awareness and obstacle detection/avoidance in this
mode, modifying the route as required.

In the leader-follower (Soldier) mode, the ANS provides the same services, as well
as maintaining a safe distance from the followed Soldier.

In the route-following mode, the ANS receives global information from the net-
work. The ANS develops routes and alternative routes, utilizing models to select the
best route to meet the mobility plan, and then generates a route plan.

Question. Has the transport MULE demonstrated technology readiness sufficient
for fielding as part of the early spin out of FCS equipment to light infantry forces?

Answer. No, the MULE is not ready for fielding under the early spin out. The
MULE is an integrated platform requiring not only its mobility but the ANS, net-
work communications (radio and waveforms) and the Common Controller with its
Battle Command Software to control the platform. The MULE-T, as an integrated
platform with all of the supporting subsystems, is preparing for Integrated Quali-
fication Test (IQT) in May 2011.

The MULE Early Evaluation Unit has demonstrated the following mobility:
climbed a Jersey barrier, traversed a 1-meter step, negotiated a 1.8 meter gap and
achieved speeds of 55kph. The ANS, which provides the critical sensors/software to
conduct unmanned operations, has demonstrated similar success during the summer
of 2008 with prototype testing at White Sands Missile Range. The ANS prototype
platform accomplished speeds of 36 kph with waypoint following with obstacle
avoidance, 40 kph under leader-follower conditions with obstacle avoidance, and a
maximum speed of 54 kph with waypoint following but no obstacle avoidance.

Question. Will the MULE be part of the first FCS equipment spin out? If so, what
is the distribution plan?

Answer. No, the MULE is not part of the first FCS spin out effort to the Early
IBCTs. Currently, the MULE program will conduct a dual Critical Design Review
(CDR): the MULE-T CDR is scheduled for January 2010, and the ARV-A (L) and
MULE-CM CDRs will be conducted in May 2010. The MULE-T Individual Quali-
fication Test (IQT) will start May 2011, followed by the ARV-A (L) and MULE-CM
IQT in November 2011. The MULE is currently scheduled to be fielded as part of
the Spin Outs to the Threshold IBCTs in 2015.

RESEARCH IN NEW CARGO CARRYING DEVICES

Question. The Committee understands that the Defense Advanced Research
Projects Agency is conducting research projects in search of a robotic pack mule.
One project is referred to by the nickname “Big Dog.” The device is about the size
of a large dog. It has mechanical legs, and can carry up to 340 lbs.

Has the Army or Marine Corps participated in the development phase for this or
a similar program?
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Army answer. The Tank Automotive Research, Development, Engineering Center
(TARDEC), as part of the U.S. Army Research, Development, and Engineering Com-
mand, has executed $2 million since 2003 to develop a perception module for the
“Big Dog.” TARDEC is actively participating in DARPA’s Source Selection Board for
a follow-on effort to the “Big Dog.”

Marine Corps answer. The Marine Corps supported the most recent development
phase of Big Dog through a Memorandum of Agreement between the Marine Corps
and DARPA with a total Marine Corps investment of $750,000. During this phase,
the Marine Corps established a military utility assessment of a legged robot car-
rying a 8lmm mortar, bi-pod, base plate, and support equipment (approximately
200 lbs) at the pace of a walking Marine over a representative cross-compartment
hiking trail and for five miles on a flat surface. This assessment was completed sat-
isfactorily in August 2008.

Question. Does the Army or Marine Corps plan to transition this device, or a simi-
lar device to a service program to develop a system to move logistics with the sol-
dier, and to take some of the weight out of the soldiers back pack?

Army answer. The FCS MULE-Transport (approved in the FCS Operational Re-
quirements Document) is currently the Army program which will provide robotic lo-
gistics support to the dismounted Soldier with a Milestone C in 2013 and first unit
equipped slated for 2014, but not all units will be fielded the system. Because the
FCS MULE effort pursues a mounted formation construct and the Soldier load prob-
lem is also associated with dismounted Infantry units not utilizing vehicle support,
the FCS MULE may not be suitable for all formations.

The Army and Marine Corps are assessing a variety of unmanned ground vehicles
to lighten the Warfighter’s load, but outside of the FCS MULE system, there are
no other currently validated requirements to support the initiation of a Service pro-
gram.

The Army and Marines did assess the “Big Dog” and will assess its follow-on
Legged Squad Support System (LSSS) for military utility and effectiveness through
a series of Warfighter assessments. Currently, there is no agreement on “Big Dog”
in place between DARPA and the Army on transition to program of record, acquisi-
tion, fielding and sustainment. To entertain transition, the Army would have to en-
dorse a development path that DARPA constructs that would give confidence that
a reasonable Technical Readiness Level (TRL) could be achieved such that the
Robotic System Joint Program Office could complete development. “Big Dog” is cur-
rently assessed at TRL 6 (System Prototype Demonstration in a relevant environ-
ment) and this assessment usually translates to several years required to mature
to a producible system, if fully funded. Currently, there is no plan to endorse the
development path. Based on current assessments, the potential for operational em-
ployment of “Big Dog” is not viable in the foreseeable future.

One system currently being assessed that shows promise is the Squad Mission
Support System (SMSS). A Limited User Test (LUT) is being executed in 1st Quar-
ter, FY10 with a follow on assessment in OEF during 2nd Quarter, FY10. The
SMSS Technology Readiness Level (TRL) is 7/8 and targets the immediate problem
of robotic soldier load solution integration. The Capabilities Production Document
(CPD) will provide a full and open competition solution within three years. The Sub-
sequent Product Improvement Program will reflect lessons learned.

Marine Corps answer. There is currently no plan to transition the Big Dog or any
similar legged robot to a service program of record. The technology still requires
considerable refinement before it has operational utility. In view of the technological
immaturity, DARPA has developed a proposed follow-on project called the Legged
Squad Support System (LS3) which would build on the technical advancements
made during the Big Dog program. Should this program be approved, the Marine
Corps Warfighting Laboratory has expressed the intent to continue involvement in
the development and assessment of the military utility of such technology in reduc-
ing the load of dismounted Marines and in logistically supporting infantry units.

Question. What would be the desirable characteristics of a small mechanical de-
vice to assist the dismounted soldier or Marine in carrying essential gear?

Army answer. The following are the desirable characteristics of a small mechan-
ical device to assist the dismounted Soldier or Marine in carrying essential gear:

—hfollow dismounted operator semi-autonomously (follow a designated soldier’s
path)

—200 meters line of sight (Threshold); 1000 meters line of sight (Objective)

—1.8 miles per hour steady march

—15 miles per hour burst speed for 200 meters

—capable of autonomous navigation to preprogrammed waypoints on command;
high mobility, agility and dexterity; laterally traverse—30% slope; climb/descend—
60% slope
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—ability to avoid same obstacles as a Soldier

—sustainable/maintainable

—maintain operational readiness rate of 92%

—meantime between system abort—110 hours

—meantime between essential function failure—37 hours

—meantime to repair—not to exceed 30 minutes;

—maximum time to repair—10.5 hours

—place into operations within 7 minutes with no special tools; 700 lbs (Thresh-
old); 1300 lbs (Objective) payloads

—low noise signature—operate at a noise level that will not compromise the loca-
tion of a squad

—Endurance—24 hours (Threshold); 72 hours (Objective) using standard military
batteries

—transportable/deployable—deployable by air, sea, and rail; capable to be
airdropped

U.S. Army Training and Doctrine Command began formal staffing of the capabili-
ties document for the Squad Multipurpose Equipment Transport at the end of April
2009, focusing on leader/follower and some semiautonomous movement (threshold
payload—700 1bs) to lighten Soldier load. The objective is approval of the capabili-
ties document no later than 1st Quarter, FY10 with a projected date for Initial Op-
erating Capability of 3rd Quarter FY12.

Marine Corps answer. There is currently no comprehensive Marine Corps list of
key performance parameters for mechanical devices. However, several “mechanical
device” approaches may have utility in assisting the dismounted Marine in carrying
essential gear: (1) exoskeleton to assist the individual’s innate strength and endur-
ance, and (2) a robotic ground vehicle. For the first approach to be feasible would
require that the system provide load bearing capability for a representative mili-
tarily useful period of use (2 to 4 hours) across a variety of terrain at a pace at least
equal to dismounted forces, using on-board power. For a vehicle to be useful, it
would have to carry a minimum of 450 pounds, be capable of keeping up with and
following in trace of dismounted forces in typical cross country terrain, and have the
capability of conducting a typical 24-hour profile with on-board power or fuel. Ideal-
ly, a robotic ground vehicle would also be capable of “supervised autonomy” fol-
lowing a designated Marine at an assigned distance, following a roadway or trail,
following GPS waypoints, and be capable of obstacle avoidance. Both technology ap-
proaches must be capable of operation with minimal sound signature and be main-
tained and supported by infantry Marines with minimal training and without de-
tracting from their tactical responsibilities. Because of ongoing experimentation, the
Marine Corps is not prepared to formalize the list of requirements or establish key
performance parameters at this time.

Question. What are the obstacles facing current efforts to field a mechanical mule?

Army answer. The biggest issues facing a mechanical MULE are balancing a solu-
tion to various performance requirements for both Army and Marine Corps units
and unit types that provide military utility for a MULE. These range from as simple
as vehicle size (i.e. does it support a team, Squad, platoon, Airborne, Air Assault?);
mobility requirements (i.e. should it support only dismounted Soldiers, should it
support both mounted and dismounted, what are the terrain profiles it has to navi-
gate?); technical supporting requirements (i.e. what level of autonomy/control should
it have, what level of anti-tamper should be built into the system, what are its
maintenance and repair requirements, should it be air droppable?). Each of these
requirements can drive a drastically different material solution impacting both tech-
nical and cost risks. The Army is developing a common MULE chassis that will be
used to support the Soldier logistics of two squads, mine detection, and unmanned
armed reconnaissance. These UGVs are designed to support Soldiers in a following
mode both when they’re mounted and dismounted.

Marine Corps answer. The Marine Corps has not developed a specific requirement
for a ground vehicle—a “mechanical mule”—to logistically support or lighten the
load of dismounted Marines. Further study to define the key performance param-
eters needed for such a capability is necessary before the Marine Corps can deter-
mine if this approach is supportable, affordable, and the best solution to the identi-
fied problem.

Question. Are there any other technologies or devices that the Services are looking
into as well?

Army answer. The Army is pursuing multiple technologies that would enable the
Soldier to carry greater loads. The technologies fall into two categories, (a) Soldier
borne load carrying technologies and (b) autonomous unmanned ground vehicles
(UGV) technology similar to the robotic pack mule.
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The Natick Soldier Research Development Engineering Center (NSRDEC) is pur-
suing two technologies to enhance a Soldier’s ability to carry heavy loads in the fu-
ture. The eXOSkeleton (XOS) for logistic support project is a powered, full body
wearable robot for human performance augmentation. XOS is expected to assist Sol-
diers by augmenting manual handling/materials handling capacities up to 200
pounds (Ibs). NSRDEC’s Enhanced Load Carriage for the Lower Body effort is fo-
cused on the development of a simple lightweight, low-power, wearable leg brace
type device to increase Soldiers’ load carrying capacity to 150 lbs with reduced bio-
mechanical stress to the user.

The Army is also developing the Multifunctional Utility/Logistics and Equipment
(MULE) Vehicle, a 2.5-ton Unmanned Ground Vehicle (UGV) that will carry 1,900—
2,400 pounds of equipment and rucksacks for dismounted infantry squads.

Additionally, there are a number of smaller eXperimental Unmanned Ground Ve-
hicle (XUGV) efforts that Army Science and Technology (S&T) uses as test beds for
the purpose of developing and maturing technologies for unmanned ground vehicles.
Technologies under development and/or maturation include safe operations (detect/
track moving objects), obstacle avoidance, and platform control ranging from tele-
operation to semi-autonomous (platform autonomy with Soldier-in-the-loop).

Marine Corps answer. The Marine Corps has been observing Army experimen-
tation using robotic ground vehicles at Fort Benning and the robotic vehicle being
explored by the US Special Operations Command sponsored Combat Autonomous
Mobility System (CAMS) Joint Concept Technology Demonstration. In addition, the
Marine Corps Warfighting Laboratory is exploring the utility of both autonomous
ground and air systems for sustaining dismounted forces in planned experiments
during July—August 2009 and has solicited industry response to a Request For Pro-
posal for current unmanned air delivery systems capable of demonstrating tactical
utility as early as this summer.

[CLERK’S NOTE.—End of questions submitted by Mr. Murtha.]
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INTRODUCTION

Mr. MURTHA. This afternoon’s hearing is on the readiness of the
Army and the Marine Corps.

I am going to put my whole statement that the staff prepared in
the record, but the meat of it is that only 8 percent of the Army
is C-2 or better. Only 50 percent of the Marine Corps is C—2 or
better, and we know that is substantially lower than it was just a
few years ago. So our problem is, what do we have to do in order
to help you fix that problem.

I know you are under orders from the White House. You can only
talk about certain things; you don’t know exactly what the White
House is going to propose. But we have been working on this sub-
committee for years, putting reset money in, putting all kinds of
things in the budget which we think are so important to the troops
out in the field.

And there is a very small percentage of people who are actually
doing the fighting and very small percentage of families that are
actually involved. And we know how hard it is on them. We want
to help alleviate that as much as we can.

I know you are going to present us a better picture than we see.
But when I was in the field at Fort Carson, I haven’t seen as many
complaints as I heard since 1974. And I talked to 12 people at Par-
ris Island in 1974; I talked to 12 people at Fort Carson just a few
weeks ago. So as I have said over and over again, our intelligence
hadn’t predicted anything, so none of us know. But if we continue
to stress guerilla warfare and wear our troops down, if some other
contingency happens, we are not going to have what we need in
order to meet that contingency.

So we appreciate your coming before the committee; we appre-
ciate your dedication. And you inherited a very difficult job, both
of you. And so I look forward to hearing your testimony.

But we have a motion from Mr. Young.

Mr. YOUNG. Mr. Chairman, I move that those portions of the
hearing today which involve classified material be held in executive
session because of the classification of the material to be discussed.

Mr. MURTHA. Mr. Young, comments?

Mr. YOUNG. Mr. Chairman, I appreciate the comments that you
made. And I think it might be helpful to the committee if we had

(139)
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some examples of why the C-2 level, C-3 level, what actually
causes degradation of the standing, because sometimes I under-
stand they are not really that big a deal, but maybe they are.

So I think it would be helpful for us to know that.

Mr. MURTHA. General Chiarelli.

SUMMARY STATEMENT OF GENERAL CHIARELLI

General CHIARELLI. Well, sir, as you know, we have and we are
moving to a readiness system that will take us in two directions.
One is, we will give you our rating on what our core mission is—
that mission for which the unit was designed, as opposed to our de-
ployment mission; that mission which the unit is about ready to
embark on.

Because of the demand on the force, a majority of our forces are,
in fact, training to and equipping to that mission they are going to
deploy on, which is much different than that mission which they
were designed for. And I think when you see those low C-2 num-
bers in the Army—in fact, I know when you see those low C-2
numbers—that is for core mission rather than the mission they are
about to deploy on.

And we deploy differently for that deployment mission with
much of the equipment that you pick up when you deploy, what we
call TPE, theater-provided equipment, that you fall in on when you
arrive.

A good example would be MRAP. We have only 25 MRAPs back
in the States today that we are training on. We are bringing back
another 26. We have one full motion simulation training at Camp
Shelby, and we will have another 13 fielded by October of this year.
So the training on MRAP right now, for the most part, has to take
place downrange, a conscious decision that we made.

Why? We made it because we felt it was more important to put
soldiers going into harm’s way in MRAPs rather than bring them
back and be part of the training base.

So I think the C numbers you are seeing are because we, with
the demand on the force, with only having 1 year deployed, 1.3
months back at home, units are neither equipping nor training for
their C mission; they are training for that mission they are about
ready to deploy on, which is different than that C-rating you read.

[The statement of General Chiarelli follows:]
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STATEMENT BY
GENERAL PETER W. CHIARELLI
VICE CHIEF OF STAFF
UNITED STATES ARMY

Chairman Murtha, Ranking Member Young, and distinguished members, | thank you for
the opportunity to provide a current status on the Readiness of the United States Army.
I thank you for your support for our Nation's Soldiers and their Families who bear the
burdens of a Nation at war.

Our Nation has been at war almost eight years, and the Army continues fo serve
proudly. | consider it an honor and the very highest privilege to report to you on behalf
of the 1.1 million Active, Guard, and Reserve Soldiers and their Families on the
readiness of the United States Army.

Seldom in the history of our Country have we asked so much from so few. America’s
Army has performed with a resiliency and professionalism beyond compare. The forces
we are deploying are the best manned, equipped, trained, and led this Nation has ever
sent to combat, and we don’t ever want them to be in a fair fight with thg enemy. The
conversion of the Army to a Full Spectrum Force; one that can move seamiessly
between offense, defense, and stability tasks across the spectrum of conflict; represents
an incredible transformation of the Army as it adapts to the ever changing challenges of
the strategic environment. :

The near future will be characterized by a persistent commitment of the Amy against
state, non-state, and individual actors who will use irregular means to threaten vital
American interests as they seek to achieve their political and ideological ends. These
adversaries will exploit and leverage incredible technological and informational
opportunities, and cultural differences to threaten U.S. interests. Our Soldiers and
formations must be versatile enough to confront the hybrid nature of confiict balancing
Kinetic and non-kinetic means among the populace, and adaptable enough to employ
strategy to dominate the spectrum of conflict. My own experience overseas confirms
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that our Soldiers and our Army live the ‘three-block war predicted by former Marine
Corps Commandant Charles Krulak. We translate Krulak's ‘three-block war’ through
our capstone operational concept: Full Spectrum Operations.

Yet, as has been outlined to this committee before, the Army is out of balance. The
demand on our Brigade Combat Teams, Combat Service and Combat Service Support
formations, and Individual Augmentees, is simply outstripping the supply needed to
provide the Nation strategic depth for contingencies beyond Iraq and Afghanistan. The‘
cumulative impaéts of almost eight years of war are having impacts on the readiness of
the Amy. Institutional systems designed for a pre-9/11 Army are strained. Readiness
is being consumed as fast as we can provide it. Given the theater demand for Army
forces, our Soldiers and Families, support systems, and equipment are stretched and
stressed. This lack of balance poses a significant risk to the All Volunteer Force and
affects the ability for the Army to provide forces for alternative contingencieé.'

The key to current and future readiness is getting the force back in balance — where we
are deploying forces at sustainable levels and can provide combatant commanders with
forces trained for the full range of missions. Two years ago the Chief of Staff of the
Army, General George Casey, outlined a vision to not only restore balance to the Army,
but to also set conditions for the future. We have made definitive progress, but the next
few years will continue to be as tough and demanding as ever. Your continued support
in light of changes in strategic assumptions in our Grow the Army Plan, our Resetting of
Army Forces, and our Modemization program are critical to helping our Army restore
that balance and regain strategic flexibility and operational depth.

We see this outlined through four imperatives outlined by General Casey: sustain,
prepare, reset, and transform,

A top priority for the Army and a reflection that this is not 'business as usual’ is our
continuing efforts to sustain the All Volunteer Force in an era of incredible volatility and

global demand. Critical programs and initiatives that include Recruiting and Retention,
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providing a quality of life for our Soldiers, tﬁeir Families, and Army Civilians, offering
world-class care for our Wounded Warriors in the 36 Warrior Transition Units and 9
Community-Based Warrior Transition Units; and attacking the roots of the rise in
suicides, the trend lines in divorces, domestic violence, and sexual assaults, are directly
tied to how we are sustaining the All Volunteer Force today and for the next generation.

The strategic context demands we continue to provide the best prepared Ammy for the
Iraq and Afghanistan environments. As the Army grows and if demand is reduced, we
will increase the time our Solders spend at home relative to their time deployed — what
we call the Boots on the Ground (BOG)YDwell ratio. This time will aiso allow the Amy to
shift from concentration on a Directed-Mission Essential Task List (D-METL), essential
to the fights we are in today, to a Core-Mission Essential Task List (C-METL) focused
on the Full Spectrum of offensive, defensive, and stability skills needed to dominate the
entire spectrum of conflict.

To prepare we continue to rapidly incorporate the lessons leamed from the current
conflicts and anticipated threats into our training models, our programs, and our centers
of excellence. Thanks, in large paﬁ to the tremendous support of the Congress, the
Army remains the best-equipped Army in the Wond. We are determined to sustain this
edge through initiatives such as the Rapid Equipping Force and the Rapid Fielding
Initiative. We continue to scrutinize our processes of generating forces through use of
the Army Force Generation Model which increases the readiness of the operating force
through recurring periods of available trained and ready cohesive forces. We recognize
that future Amy readiness depends in farge part on recognizing, leveraging, and
cultivating a generation of Non-Commissioned Officers who capture the essence of the
Army in striving constantly to perfect two primary responsibilities: mission
accomplishment and taking care of our Soldiers.

The continuing demand for Army forces, the rotational nature of reédiness, lessons we
are leaming from the current conflicts, and the anticipation of threats over the horizon,
demand that we reset our Soldiers, units, and equipment. The accumulated toll of
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almost eight years of combat operations reveals three broad components of Reset:
reconstitution of equipment, reconstitution of soldiers, and reconstitution of units. We
are prudently using our reset operations to upgrade and modermize our equipment to
meet the current threat and future mission requirements. - Resetting our Soldiers means
creating the time for them to become reacquainted with their Families, catch up on
needed professional schooling, or to train new skills. Our units reset under the Amy
Force Generation Model to synchronize the flow in and out of Soldier, equipment, and
training to ensure they are at the highest level of personnel manning, equipment
readiness, and training standards for the next mission whatever it may be. '

We must continue to transform to méet the demands of the changing strategic
environment and the needs of the combatant commanders. We continue to reorganize
with over 84% of our units converted to modular formations. The publication of a new
operational concept in the new Field Manual 3-0, Full Spectrum Operations, provides a
relevant framework for how we approach the strategic operating environment and how
we educate and train our leaders and Soldiers. It puts Stability operations on equal
footing with Offensive and Defensive operations. We have compiemented this new
operating concept with an updated vision of how to train and develop Soldiers with the
publication of our new Field Manual 7-0, Training for Full Spectrum Operations. Our
Combat Training Centers have been retooled to train our formations within a ‘fuil
spectrum’ environment, and we have invigorated the language and cultural skills
needed to create advantage.

The immediéte spin-outs and Amy-Mde proliferation of Future Combat Systems
technology across the operational force is the core of our moderization effort. The
transformation of the National Guard and Reserves to an operational reserve
significantly enhances the already considerable value the Reserve Components
provides to the Nation. The Grow the Amy Initiatives, Base Realignment and Closure,
and the Global Defense Posture Realignment represent the largest realignment of Army
Forces since World War Il. And we are doing this while fighting two wars with over
180,000 Soldiers consistently deployed around the world.
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Finally, while we have accepted risk within the Generating Force to provide Soldiers fo
the Operating Force, we are beginning to make significant institutional changes to the .
processes and systems of the Generating Force to support the rotational readiness of
our Forces on behalf of the Nation.

Three areas under the Four Imperatives that | consider critical to Readiness of the
Army:

Modernization - As planned, all Army formations will have transformed to a Modular
design by the end of 2013. The modemization level of the equipment contained within
those modular designs is constantly being updated based on rates of procurement and
the prioritization of distribution tied to operational demand for Army forces. In response
to the uncertainty of threats within the iregular warfare environment, the Army has
invested heavily in rapidly developed equipment and technologies to enhance Soldier
survivability, lethality, and mobility.

The Future Combat Systems program, along with complementary programs, continues
to be the center-piece of the Amy's modemization effort. The accelerated spin-outs of
newly developed technologies from the Future Combat Systermns program into deployed
or deploying combat formations is giving us the additional versatility we need for today’'s
fights, and will create the transformational formations and capabllities we will need to
meet tomorrow’s full spectrum requirements. This will provide the Nation a Future
Combat Systems enabled Army which can dominate across the spectrum of conflict.

Growth of the Army — The Army is grateful to the Congress for authorizing and
resourcing the Growth of the Army. We will have completed this growth well ahead of
schedule and are moving to train and efficiently distribute these Soldiers into our
formations.
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We are seeing incredible improvements in our ability o Recruit and Retain Soldiers.
More and more applicants meet our enlistment standards without waivers, in part
because of poor economic conditions, but alarmingly, only three out of ten applicants
are even eligible for Military Service. It is important to recognize that the continued use
of targeted Retention incentives help us keep great Soldiers and Families in the Amy
even after almost eight years of continuous conflict. '

Full and Timely Funding — The FY10 President's Budget Submission has not been
finalized and submitted to Congress, and it would be premature to discuss funding
levels desired.

Within the FY09 funding streams, the Army today has sufficient funds to pay military
personnel and to continue operations through June. We are nearing completion of the
FY09 Supplemental request. The passage of the Supplemental by May 2008 wilt
ensure efficiency of operations and guarantees a continuation of operations without
disruption. A key component of the supplemental request is funding to reset Army
equipment. In total FY09 dollars will fund the reset of 32 Brigades over FY09 and FY10,
and over 80,000 items of equipment. Any delay in reset procurement funding will
negatively impact the equipment readiness of the Amy.

In closing, we must continue to invest in the centerpiece of our Army - the Soldiers and
the Families that support them. For aimost eight years our Soldiers have demonstrated
incredible valor and resilience over the cumulative duration of this conflict, and the
Congress has never failed to provide them tremendous support. Restoring balance
between global demand and the supply of Army forces is directly tied to readiness and
sets conditions for the future. Timely funding allows the Nation's Army to alleviate the
stress we have placed on our Soldiers and their Families, reset and modemnize our
equipment, and expand our training across the spectrum of conflict to give the Nation
the strategic depth it needs.

Thank you again for the opportunity to address the ooinmittee. Amy Strong.
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Mr. MURTHA. General Amos.

SUMMARY STATEMENT OF GENERAL AMOS

General AMOS. Sir, we have exactly the same system.

The C-ratings, of course, are a function of training and personnel
and equipment. As we talked before the hearing, we ended up with
people that are being pulled out of, and equipment being pulled out
of, units back in the rear, moving forward. So all our forward de-
ployed units, and I have got the numbers here, are—94 percent of
our units that are forward deployed are what you would call C-1
or C-2.

But for that specific mission that they have overseas, we have in
Afghanistan a couple of units that are not C-1 or C-2, and it is
just simply a function of, they don’t have enough manpower. A cou-
ple of battalion, logistics battalion in Afghanistan, it is not C—1 and
C-2, but we are fleshing that out with the advent of the forces or
the influx of the forces coming up.

But what you really have is, you have the sorts of this C-rating
which is the design mission of that unit. And we have, for instance,
two artillery battalions right now in Iraq, one doing civil/military
ops, the other doing security force operations securing the bases,
and they are not doing anything with regard to artillery. They are
C-1 and C-2 for the mission assigned in Iraq, but they are C-3
and C—4 for their assigned mission, which is their constant, every-
day wartime mission.

So we have the same situation, Mr. Chairman.

[The statement of General Amos follows:]
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(zeneral James ¥. Amos
Assistant Commandant
of the
Marine Corps

General James F. Amos, USMC, is the 31st and current Assistant Commandant of the Marine
Corps. A Naval aviator by trade, General Amos has held command at all levels from Lieutenant
Colonel to Lieutenant General. Most notably he commanded the 3rd Marine Alrcraft Wing in
combat during Operations {ragi Freedom ! and 11 from 2002-2004, followed by command of the
1T Marine Expeditionary Force from 2004-2006. He subsequently served as the Commanding
General, Marine Corps Combat Development Command and as the Deputy Commandant,
Combat Development and Integration from 2006 to July 2008, General Amos was pmm{;teé to
his present rank and assumed the duties of Assistant Commandant of the Marine Corps on 2 July
2008.

Operational assignments include tours with Marine Fighter Attack Squadrons 212, 235, 232 and

122 where he flew the F-4 Phantom IL In 1985 General Amos assumed command of Marine
Wing Support Squadron 173, Later, transitioning to the F/A-18 Hornet, he assumed command of
Marine Fighter Attack Squadron 312 and subsequently joined Carrier Air Wing Eight onboard
USS Theodore Roosevelt (CVN-71). General Amos took command of Marine Aircraft Group 31
Beaufort, SC in May 1996,

General Amos' staff assignments include tours with Marine Adrcraft Groups 15 and 31, the 111
Marine Amphibious Force, Training Squadron Seven, The Basic School, and with the MAGTF
Staff Training Program. Promoted to Brigadier General in 1998 he was assigned to NATO as
Deputy Commander, Naval Striking Forces, Southern Europe, Naples Italy. During this tour he
comunanded NATO's Kosovo Verification Center, and later served as Chief of Staff, U.S. Joint
Task Force Noble Anvil during the air campaign over Serbia. Transferred in 2000 to the
Pentagon, he was assigned as Assistant Deputy Commandant for Aviation. Reassigned in
December 2001, General Amos served as the Assistant Deputy Commandaat for Plans, Policles
and Operations Department, Headguarters, Marine Corps.
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Introduction

Chairman Murtha, Congressman Young, and distinguished members of the
Subcommittee, on behalf of your Marine Corps, I want to thank you for your generous support
and for the opportunity to speak to you today about the readiness of the United States Marines.
Recently, the Secretary of Defense outlined a strategy to return the Department to a balanced
force capable of prevailing in current conflicts while preparing for other contingencies.'
Consistent with Secretary Gates’ strategy, my statement will address our efforts to achieve that
balance, the readiness challenges facing Marines today, and the critical steps needed to reset and
reconstitute our Corps for today’s complex challenges and tomorrow’s uncertain security
environment. ‘

Despite high operational tempo, your Marines are resilient, motivated, and performing
superbly in missions around the globe. They are fully engaged and winning in combat
operations in Iraq and Afghanistan as part of a generational struggle against global extremism.
This sustained effort and performance does not come without costs - to the institution, to our
equipment, to our strategic programs, and most importantly to our Marines and their families.
Continued Congressional investment in our Marines and families, resetting and modernizing our
equipment, and training Marine Air Ground Task Forces for the future security environment are

critical to the Marine Corps’ success as the “Nation’s Force-in-Readiness.”

Readiness Assessment

The Marine Corps is meeting all OPERATION IRAQI FREEDOM (OIF) and
OPERATION ENDURING FREEDOM (OEF) requirements. In the course of the last seven
years, your Marine Corps has been battle-tested, combat hardened, and has accumulated
tremendous experience in irregular warfare and counter-insurgency operations. Forward
deployed units are manned, trained, and equipped to accomplish their assigned missions, and
99% of deployed Marine Corps units report the highest levels of readiness for those missions.
However, resources are limited and non-deployed units incur the costs of ensuring deployed and
next-to-deploy units have sufficient personnel, equipment, and training. As a result, 60% of our

non-deployed forces are reporting degraded readiness levels. This degraded state of readiness
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within our non-deployed forces presents risk in our ability to rapidly respond to other unexpected
contingencies.

Because our equipment, personnel, and training priorities are focused on counter-
insurgency operations, we have experienced degradation in some of our traditional, full
spectrum, core competencies such as integrated combined arms operations, and large-scale
amphibious operations. These skills are critical to maintaining the Marine Corps’ primacy in
forcible entry operations that enable follow-on joint forces. The OIF/OEF demand for units has
also limited our ability to fully meet Combatant Commander requests for theater engagement
activities. The current security environment has clearly justified the tradeoffs we’ve made to
support the Long War, but the uncertainty of the future makes it prudent to regain our
capabilities to operate across the full range of military operations ~ to be that “balanced force”
that Secretary Gates speaks of.

In addressing the challenges facing the Marine Corps, I have structured my statement
along the lines of our key readiness concerns — personnel and military construction, equipment,
training, amphibious shipbuilding, and caring for our warriors and their families. I will discuss
the positive steps and proactive initiatives we are undertaking, with your support, to reset,
modernize, and reconstitute the Marine Corps for an uncertain future. Finally, I will conclude
with some of our ongoing initiatives and programs that address the care and welfare of our

Marines and their families.

Stress on the Force: Personnel Challenges and Operations Tempo

The pace of operations for your Marines remains high, with over 31,000 Marines
forward-deployed across the globe. In the U.S. Central Command area of operations, there are
26,000 Marines deployed in support of OPERATION IRAQI FREEDOM and OPERATION
ENDURING FREEDOM. Despite the recently concluded Status of Forces Agreement with Iraq
and the plans for a drawdown of forces there, the demand and associated operational tempo for
Marines will remain high as we transition requested forces to Afghanistan. Meeting this global
demand has resulted in short deployment-to-dwell ratios for many units, with some deployed for
as many months as they spend at home. Some of our low density/high derand units such as
Intelligence, Explosive Ordnance Disposal, and certain aviation units, remain at or below a 1:1

dwell, with only moderate relief in sight for the near future. Insufficient dwell negatively
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impacts our total force readiness — because it leaves inadequate time to conduct full spectrum
training and reconnect with families.

Another readiness detractor has been the need to task combat arms units, such as artillery,
air defense, and mechanized maneuver to perform “in-lieu-of” (ILO) missions such as security,
civil affairs and military policing. Shortages of those skill sets created the need for ILO missions
to meet the requirements for counter-insurgency operations in Irag and Afghanistan. Although
these mission assignments are necessary, they have degraded our readiness because these combat
units’ are unable to train to and maintain proficiency in their primary skill sets.

In addition to unit rotations, and ILO missions, the Marine Corps is tasked to fill a variety
of assignments for forward-deployed staffs, training teams, and joint/coalition assignments that
exceed our normal manning structures. The manning requirements for these Individual
Augments (IAs), Training Teams (TTs) and Joint Manning Documents (JMDs) seek seasoned
officers and staff non-commissioned officers because of their leadership, experience, and
training. We understand that these augmentees and staff personnel are critical to success in Iraq
and Afghanistan, but their extended absence has degraded home station readiness, full spectrum
training, and unit cohesion.

Personnel Initiatives. In order to better meet the needs of a nation at war, the Corpé has
been authorized to grow to an active duty end strength of 202,000 (202K) Marines. This increase
in manpower will ultimately result in a Marine Corps with three balanced Marine Expeditionary
Forces (MEFs) and will help mitigate many of the operational tempo challenges described in the
previous section. A balanced Marine Corps will provide combatant commanders with fully
manned, trained, and equipped Marine Air Ground Task Forces (MAGTFs) that are multi-
capable, responsive, and expeditionary. Additionally, the end strength growth will increase our
capacity to deploy forces in response to contingencies and to participate in exercises and
operations with our international partners in support of the Nation’s broader security