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zones have transformed to a 
layered schematic that calls 
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integration across combatant 
commands. (Illustration by 
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No one can predict with cer-
tainty where our next war 
will be. But we must be pre-

pared for a near-peer adversary who 
will challenge our assertions and alter 
our response within a Multi-Domain 
Battle environment. Our traditional 
battle zones have transformed to a 
layered schematic that calls for us to 
project forces and equipment in a way 
that is synchronized and integrated 
across combatant commands—all 
while these battle zones are being 
contested by our enemy.

We can no longer assume contin-
uous superiority across any domain; 
we must be prepared to react from a 
position of disadvantage. Before the 
first shot is fired, we must anticipate 
suffering a hit that could take out a 
brigade’s equipment set, a major sup-
ply line, or a full ship.

The battlefield of the future is dif-
ficult to visualize. It challenges our 
current mindset of retreating to a 

	By Gen. Gustave “Gus” Perna

Sustaining the Force in  
Multi-Domain Battle
In the Multi-Domain Battle environment, sustainers must develop their fundamental Soldier 
skills while also harnessing technology and innovation. 

forward operating base and relying 
on contractors for life support and 
equipment maintenance—notions 
that will likely be absent in the next 
war. The charge to logisticians is to 
draw the conceptual line from the 
new battlefield to the sustainment 
force and help others do the same. 

While technology will offer many 
solutions, we must also rely on our 
fundamentals. By reviving Soldier 
tasks, skills, and responsibilities, we 
develop warriors who not only can 
maintain their equipment to a high 
standard but also can think their way 
through unforeseen obstacles. At the 
same time, we must cultivate innova-
tion to increase efficiency, improvise 
solutions, and develop methods that 
identify and exploit our adversaries’ 
vulnerabilities.

Sustaining the Multi-Domain 
Battle force is a tall order. We can an-
swer the call if we clearly understand 
and define requirements, identify 
and assess risk, and focus efforts on 
outputs and end states. We now have 
more data and information available 
to us than ever before. 

However, we cannot get con-
sumed by logistics statuses, figures, 
and numbers to make decisions. 
We have to rely on our professional 
intuition and leaders and then use 
logistics data to have a greater un-
derstanding of our comprehensive 
capabilities. 

For leaders and commanders, this 
means understanding the leading 
indicators across all echelons, antic-
ipating requirements, and incorpo-
rating the most useful information. 

Leaders must understand how our 
available facts and figures inform 
decisions, and then they must follow 
through on execution. 

As sustainers tackle their dual 
roles as stage setters and innovators, 
each organization’s contribution 
is critical to our next fight. From 
transportation solutions, to life cycle 
management, and to research and 
development, all sustainment efforts 
are important to ensuring our force 
has what it needs today, is sustained 
in the highest working condition, 
and can anticipate needs for the 
future. 

Multi-Domain Battle—across air, 
land, sea, space and cyberspace—
brings both exceptional opportunity 
and vulnerability. As we prepare to 
sustain a mobile and expeditionary 
force, we must ensure effective train-
ing and the ability to respond to and 
exploit our adversaries. We must keep 
our skills sharp through repetition, 
challenge the status quo, and antic-
ipate our logistics delivery posture in 
a degraded environment. 

The Multi-Domain Battle envi-
ronment will tax our logistics man-
agement and delivery systems and 
stretch our sustainment forces thin. 
With that understanding, each part 
of our vast materiel enterprise has an 
important role to play as we trans-
form logistics operations to react to 
future wars. 
______________________________

Gen. Gustave “Gus” Perna is the 
commander of the Army Materiel Com-
mand at Redstone Arsenal, Alabama.



In This Kind of War, T.R. Fehren-
bach states, “You may fly over a na-
tion forever, you may bomb it, at-

omize it, pulverize it and wipe it clean 
of life. But if you desire to defend it, 
if you desire to protect it, if you desire 
to keep it for civilization, you must do 
this on the ground the way the Roman 
legions did . . . in the mud.” 

Muddy boots are just as import-
ant in today’s Multi-Domain Battle 
(MDB) environment as they were 55 
years ago, when Fehrenbach penned 
this statement about the Korean War 
to explain the nature of ground com-
bat. Chief of Staff of the Army Gen. 
Mark A. Milley introduced the MDB 
concept and described a future battle-
field where our forces may no longer 
dominate across the land, air, mari-
time, space, and cyberspace domains. 

Our adversaries already have, or 
will have, long-range precision fires, 
advanced weapons technologies, and 
drones. They may be able to hack into 
our systems and jam our networks, 
making battlefields, including urban 
areas, more chaotic and lethal than any 
we have yet to see. 

You may be asking yourself, “What 
does this mean for logisticians?” In 
MDB, it will be even more critical to 
precisely meet the needs of the warf-
ighter with accurate quantities of re-
quired materiel at the right locations 
and at the right time. We can no lon-
ger operate with “iron mountains.” 

Preparing for MDB
In the last year, the Army G-4 of-

fice has taken many developmental 
steps that lay the foundation for the 

Army to successfully fight in an MDB 
environment. We have grown Army 
pre-positioned stocks and assembled 
them in ready-to-fight configura-
tions to quickly equip forward combat 
forces. 

We have already divested or redis-
tributed more than 825,000 pieces of 
excess equipment. Our goal is to divest 
another 1.7 million obsolete major 
end items over the next two years.

We have also completed the fielding 
of Global Combat Support System– 
Army, Increment 1, which is improv-
ing materiel management. We are 
capitalizing on the unprecedented 
data that the system is providing to 
improve readiness.

Many other Army logisticians are 
involved too. In this issue of Army 
Sustainment, you will read how we 
are already supporting the MDB 
fight in urban areas of Iraq under the 
leadership of Brig. Gen. Christopher 
Sharpsten. 

Logistics Technologies for MDB
At Gen. Milley’s direction, the Army 

also is aggressively exploring “leap 
ahead” technologies that will radically 
change methods to resupply the force. 
We are supporting the development of 
autonomous ground, aerial, and water-
craft capabilities to move supplies to 
widely dispersed units. 

If the commercial industry can de-
liver products to customer’s doorsteps 
with driverless vehicles and drones, 
the Army should be able to conduct 
convoys along similar timelines with 
manned and unmanned teams when 
weather, terrain, and enemy threats 
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Multi-Domain Battle will require sustainers who focus on the basics, understand how the 
Army runs, continue to grow professionally, and provide precise, timely, and accurate support.

	By Lt. Gen. Aundre F. Piggee

Multi-Domain Battle: Fundamentals 
in an Evolutionary Environment

In MDB, it will be even 
more critical to pre-
cisely meet the needs 
of the warfighter with 
accurate quantities of 
required materiel at the 
right locations and at 
the right time.
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pose too many risks. 
Getting repair parts on a battle-

field hours after they are needed is 
too late, so we are exploring additive 
manufacturing capabilities for repair 
parts and tools at forward positions 
at or near the point of need. This 
would reduce delivery time, distribu-
tion requirements, and storage. 

In the future, Soldiers may have 
the capabilities to produce water 
themselves, use alternative fuels, and 
operate apart from existing pow-
er grids. We are looking to develop 
these types of innovations as well. 

There are many obstacles to 
achieving what may sound like “mad 
science” to some. These challenges 
should not deter us. 

Four Tips to Prepare for MDB
The Army must ensure it is pre-

pared for the battlefield of the future, 
which may emerge faster than we 
expect. It is not too early for individ-
ual sustainers to be prepared as well. 
Here are four things that you can do.

1. Keep focused on the basics. All of 
the wizardry of high technology that 
the next war will bring may change 
war’s character, but none of it matters 

if we cannot get our vehicles out of 
our motor pools or our helicopters 
off the airfields. 

When the enemy damages or dis-
rupts our power supplies or jams our 
networks, you may find that you have 
to do things the old-fashioned way: 
reading maps, using manual battle 
tracking, engaging in more direct 
communications, and using analog 
technologies. 

We saw this recently in Puerto Rico 
with the Army’s support of hurricane 
recovery efforts. One of the biggest 
challenge that Soldiers faced in Puer-
to Rico was operating without power 
or internet connectivity. Even as you 
focus on the basics, understand that 
the basics are evolving too. You will 
need some new skills, such as being 
adept at using technology. 

2. Be precise, timely, and accurate. 
In the MDB environment, sustainers 
cannot be bureaucratic and slow. We 
have to act fast. We must modern-
ize for greater lethality. We have to 
equip Soldiers to fight and win across 
all domains, and we must remain a 
learning and adaptive organization. 

3. Understand how the Army runs. 
In this edition, you will see an arti-

cle about two-level maintenance by 
Brig. Gen. David Wilson, the Army 
chief of ordnance. Two-level main-
tenance is important in the context 
of MDB because, as logisticians, we 
need to understand current policy 
and doctrine. We need to understand 
how it shapes and is shaped by force 
structure and how policy, doctrine, 
and force structure are all interrelated 
and support how we operate. 

Knowing our craft is something that 
I emphasize every day because I have 
been in situations where I had mu-
nitions but not in the right location, 
where I had an abundance of fuel at 
the port but was challenged to get it to 
the foxhole, and where I had difficul-
ties getting equipment to early-entry 
forces who needed to move quickly. 
Working together as a disciplined lo-
gistics team with a full understanding 
of the processes, doctrine, and opera-
tional environment, we can supply the 
fight and meet requirements. 

4. Continue to grow professional-
ly. The enemy’s goal is to counter our 
comparative military advantages, what 
have long been our strengths: our abil-
ity to outmaneuver our adversaries, 
our development and use of innovative 
technologies, and our rapid adaptation 
of successful techniques, tactics, and 
procedures. We must retain advantag-
es that can never be taken away. Our 
values of culture, leadership, trust, and 
integrity are currency that no one can 
steal. But, they require dedicated effort, 
hard work, and sacrifice to maintain. 

General of the Army Omar Brad-
ley once said, “The matter of learning 
is one of personal preference. But for 
Army officers the obligation to learn, 
to grow in their profession, is clearly a 
public duty.” 

Take that duty seriously. As the 
Army prepares for an unforgiving fu-
ture war, instill in yourself the funda-
mental skills you will need.
_______________________________

Lt. Gen. Aundre F. Piggee is the Army 
deputy chief of staff, G-4. He oversees 
policies and procedures used by all Army 
logisticians throughout the world.
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The high technology that the next war will bring may change war’s character, 
but none of it matters if we cannot get our vehicles out of our motor pools or our 
helicopters off the airfields. (Illustration by Samuel Curtis)
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	By Maj. Gen. Paul C. Hurley Jr., Lt. Col. Tracie M. Henry-Neill, and Rebecca S. Brashears

The Combined Arms 
Support Command is 
figuring out how Army 
sustainers can best 
respond to the sustain-
ment challenges of the 
new Multi-Domain Battle 
fight.

Sustainment Innovation for 
Multi-Domain Battle

After years of conducting 
counterinsurgency opera-
tions centered on forward 

operating bases (FOBs), the Army 
and Marine Corps have introduced 
a new operational concept to oper-
ate, fight, and campaign successfully 
in the 2025 to 2040 time frame. The 
concept, called “Multi-Domain Bat-
tle: Evolution of Combined Arms 
for the 21st Century,” is generating 
discussion across the joint logistics 
enterprise. Its focus is how sustain-
ers can best support U.S. forces in 
tomorrow’s combat. 

The future operational environ-
ment is expected to challenge forces 
with multifaceted dilemmas. These 
dilemmas include facing adversar-
ies with similar or better capabil-
ities and operating on a battlefield 
where freedom of action cannot be 
guaranteed. 

In the complex Multi-Domain 
Battle (MDB) environment, near-
peer competitors will challenge U.S. 
supremacy across all domains (land, 
air, maritime, space, and cyberspace). 
Sustainment formations will have to 
support large-scale combat opera-
tions characterized by distributed, 
semiautonomous brigade combat 
team (BCT) operations that are 
enabled by echelons-above-brigade 
formations in contested terrain and 
across all domains. 

Army sustainers must consider 
how best to respond to the sustain-
ment challenges of this new MDB 
fight. Most sustainment leaders and 
Soldiers have a wealth of counterin-
surgency operations experience, and 
while those lessons are valuable, the 
future fight requires new ideas and 
solutions. Sustainers need to broad-
en their aperture and proactively re-

spond to the future with an appetite 
for innovation in order to respond to 
the increasingly complex and chal-
lenging security environment.

The Combined Arms Support 
Command (CASCOM) is analyzing 
the sustainment implications of how 
the Army will fight in the future. The 
Army must develop leaders, design 
organizations, develop doctrine, and 
provide materiel solutions that will 
enable Soldiers to fight when they 
are out-manned, out-gunned, decen-
tralized without connectivity, in an 
expeditionary environment, maneu-
vering against a peer competitor, and 
holding only temporary or periodic 
domain superiority. 

CASCOM, as the Army’s sustain-
ment think tank, must drive inno-
vation with new ideas, new devices, 
and new methods at every available 
opportunity in order to optimize the 
delivery of sustainment effects.

Semi-independent BCTs
A key element of the MDB con-

cept is that of resilient formations 
featuring BCTs capable of operating 
semi-independently for up to a week 
without continuous resupply. Cur-
rently the brigade support battalion 
(BSB) holds 2 ½ days of supply. 

In the new MDB environment, 
BCTs will be required to operate 
more independently and with few-
er logistics constraints. In order to 
achieve the goal of seven days of 
supply, the Army must either triple 
the BSB’s capacity or change the way 
sustainers provide support. 

Dispersed Operations
The MDB concept describes adver-

sary anti-access/area denial (A2/AD) 
capabilities that can contest U.S. forc-
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es across all domains, from predeploy-
ment to employment. The concept 
changes the age-old assumption that 
the U.S. military will have overmatch 
in any domain during battle. 

This overmatch, which had allowed 
the Army to concentrate forces and 
establish large sustainment hubs, 
will easily be eliminated by peer 
competitors with aerial and surface 
long-range precision fires and other 
kinetic effects. 

To mitigate MDB threats, the 
Army will require a combination of 
current and new ways of operating. In 
this MDB fight, U.S. forces must be 
able to combine traditional methods 
of camouflage and concealment with 
new techniques, such as “cyberflage.” 
The Army must also consider a great-
er dispersion of forces and resources, 
which means logisticians must pro-
vide timely sustainment over greater 
distances. 

In the future, BCTs will oper-
ate across larger areas using smaller, 
more decentralized units. Support 
areas across the battlefield will be 
vulnerable to enemy interdiction and 
must operate in a mobile, dispersed 
manner. The new expanded battle-
field will require forces to reduce 
their electromagnetic spectrum sig-
nature using resilient mission com-
mand systems.

The force cannot assume unhin-
dered access to space, cyberspace, 
and electromagnetic spectrum ca-
pabilities that are critical for current 
mission command systems to func-
tion effectively. Current systems that 
depend on assured communications 
and access to space capabilities must 
be adapted to conduct offline oper-
ations. Furthermore, operating dis-
persed over extended distances will 
increase vulnerability to cyberattack 
and disrupt the integrity of near-real-
time data. 

Finally, the joint force must de-
velop greater countermeasures to 
protect against cyberspace threats, 
which if left uncontested will de-
grade reconnaissance, mission com-
mand systems, position, navigation, 
and timing.

Spider Web Sustainment 
MDB requires an evolution in 

military logistics that applies glob-
al supply chain best practices in the 
context of the unique characteristics 
of the future fight. Simply stated, the 
battlefield is no longer linear; there-
fore, the supply chain can no longer 
be linear. 

One concept to sustain MDB is 
spider web sustainment. Spider web 
sustainment is a complex web of lo-
gistics modes, nodes, routes, and sup-
pliers that employ both old and new 
methods. It is also an acronym that 
stands for self-sufficient units, pre-
cision logistics, interoperability with 
partners, distribution, expedition-
ary sustainment, regional resources, 
widely dispersed, enabled mission 
command with enterprise resource 
planning, and brigade-focused. 

This web creates multiple sustain-
ment options, which provide more 
responsive and flexible sustainment 
solutions for the warfighter. Spider 
web sustainment evokes the inde-
pendent, yet connected, and resilient 
strands of an actual spider web. 

Current sustainment techniques, 
including Army pre-positioned 
stocks, operational contract support, 
and industrial partnerships, must 
continue to be integrated into the 
support plan. What must change are 
considerations for procuring and se-
curing regional resources, developing 
alternate distribution methods, and 
executing precision logistics. 

MDB requires a highly mobile and 
adaptive logistics infrastructure that 
is capable of responding to sustain-
ment requirements. No longer can 
the Army establish static FOBs fed 
by a linear supply chain. Consider-
ation must be given to the mission 
command necessary to execute spi-
der web sustainment. Force struc-
ture modifications for sustainment 
commands are necessary in order to 
develop methods to enable fluid sus-
tainment mission command across 
the battlefield. 

RSOI in the Future
The future A2/AD threat requires 

forces to fight rapidly and transition 
quickly from strategic movement to 
tactical maneuver. Movement must 
mirror maneuver, and expedition-
ary forces must be able to respond 
in days, not months. These require-
ments will have a significant impact 
on reception, staging, onward move-
ment, and integration (RSOI) opera-
tions. The continued investment and 
innovation in Army watercraft and 
joint strategic lift must allow for the 
impacts of moving combat config-
ured forces. 

In today’s more permissive en-
vironments, typically all phases of 
RSOI occur within the theater of 
operations, from the port of debarka-
tion to the tactical assembly area. In 
future nonpermissive environments, 
most phases of RSOI may have to 
occur within the strategic support 
area. 

Until the A2/AD threat can be 
neutralized, the ability to conduct 
administrative strategic movement 
is compromised. Therefore, forces, 
equipment, and even munitions must 
be strategically moved or maneu-
vered together and prepared for rapid 
employment. 

Demand Reduction
Operating semi-independently at 

the BCT level clearly presents chal-
lenges to sustainment; the level of 
demand will outweigh the Army’s 
current ability to provide resources 
throughout the new battlefield. De-
mand reduction must be a guiding 
principle that is employed across the 
force. The military must look to (or 
lead) industry in developing new and 
innovative science and technology to 
reduce BCT consumption. 

Consequently, CASCOM has pri-
oritized its science and technology 
efforts. The development of technol-
ogies to produce supply at the point 
of need reduces distribution require-
ments, allows for more self-sufficient 
BCTs, and mitigates risk to sustain-
ment forces over extended lines of 
communication. 

CASCOM is currently pursuing 
science and technology advance-
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ments such as additive manufac-
turing (3-D printing), alternative 
sources of water, and alternative 
sources of energy. As these innova-
tive solutions are fielded, the require-
ments for materiel to be distributed 
will lessen, as will the BCT’s depen-
dence on echelons-above-brigade 
sustainment forces. 

Expeditionary Sustainment
MDB will require a sustainment 

enterprise that can sustain forces 
over great distances in austere envi-
ronments. The Army will no longer 
have the luxury of static FOBs and 
“iron mountains” of materiel for 
sustainment. 

The spider web sustainment con-
cept will provide the framework for 
future sustainment operations, but 
materiel development and invest-
ment will enable sustainers to operate 
in a mobile, redundant, and dispersed 
manner while retaining access to 
supplies and equipment. 

Through greater investment in 
joint sustainment capabilities, such as 
strategic lift, pre-positioned stocks, 
and interoperability with sea basing, 
the Army can achieve greater ex-
peditionary sustainment capability. 
Future sustainment nodes must be 
present within multiple domains, not 
simply on land. 

Consequently, the Army must 
continue to improve its watercraft 
capabilities to deliver combat config-
ured forces ready to fight. The Army 
is currently pursuing the maneuver 
support vessel (light) to provide this 
capability. 

Atop the CASCOM science and 
technology priority list are auton-
omous distribution systems, both 
aerial and ground. Autonomy as an 
enabler is a necessary capability that 
provides the advantages of unit dis-
persion, distribution over extended 
distances, and prolonged endurance 
across all domains. 

Autonomous and semiautonomous 

distribution capabilities will increase 
freedom of action for both the sup-
ported and supporting force. These 
technologies enable increased resup-
ply throughput, reduce the number 
of required drivers, and increase force 
protection by reducing risk. 

One type of technology being 
pursued is cargo unmanned aerial 
systems, including the joint tacti-
cal autonomous air resupply system 
( JTAARS). The JTAARS is a joint 
initiative with the Marine Corps 
that provides scalable autonomous 
lift capabilities to dispersed forces. It 
is projected to be in use within the 
next 10 years. This method of distri-
bution provides precise resupply at 
the point of need and enables semi- 
independent operations.

Precision Logistics
The dynamic nature of the MDB 

fight changes the variables of sus-
tainment and drives the need for 
precision logistics. Precision logistics 

A joint tactical autonomous air resupply system carries a small package during the Maneuver Fires Integrated Experiment 
at Fort Sill, Okla., on April 12, 2017. This technology offers sustainers the possibility of using unmanned aerial systems to 
deliver supplies on the battlefield. (Photo by Monica Wood)
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is the accurate delivery of essential 
supplies and equipment to the right 
place at the right time and in the 
right quantity throughout the con-
tested battlespace. 

For precision logistics to succeed 
in the future, it requires innovation 
coupled with consideration of supply 
chain threats. The contested MDB 
supply chain will force sustainers to 
use new and innovative methods to 
operate with precision. 

For example, it may involve pre-
dictive analytics that could redirect 
JTAARS to resupply widely dis-
persed, highly mobile forces. Sustain-
ers may need to deliver goods using 
small drones that have the ability to 
reroute to a mobile customer. 

Of course, the enemy creates ad-
ditional variables that the Army 
must consider when distributing 
supplies to mobile customers. The 
complex environment will require 
maximized use of distribution plat-
forms, especially over extended lines 
of communications. 

Artificial Intelligence
A shared understanding is essen-

tial for mission command, which is 
paramount in the contested and de-
graded MDB operational environ-
ment. The Army is actively working 
to converge its networks in order to 
develop a comprehensive common 
operational picture (COP). 

Converging the networks creates 
greater security and synchronization 
across the joint force. The sustain-
ment aspect of the COP must in-
corporate the innovative application 
of artificial intelligence in order to 
improve the precision and velocity of 
sustainment. 

CASCOM’s leading artificial in-
telligence initiative is predictive an-
alytics. Technology advancements 
will allow predictive analytics within 
platforms to automatically populate 
the sustainment COP in order to 
enable commanders to see real-time 
readiness indicators and predict fu-
ture sustainment requirements. Sus-
tainment systems improved with 
artificial intelligence tools will rev-

olutionize forecasting and logistics 
decision support tools, making those 
tools integral to the COP. 

An example of the powerful ef-
fects of convergent technology is 
a sustainment COP informed by 
condition-based maintenance plus 
technology that autonomously di-
agnoses system failures and places 
parts on order with minimal human 
intervention. 

Future Sustainment Training
As innovation drives changes, 

sustainers must adjust the way they 
train. Training must drive thoughts 
and actions beyond past conflicts 
to prepare for future engagements. 
Training philosophy and methods 
must change to incorporate realistic 
challenges of operating with degrad-
ed capabilities in multiple domains. 
More importantly, future training 
must build sustainment planners, 
leaders, and Soldiers who can sup-
port the force in an ever-changing, 
degraded, and lethal environment. 

Enhanced training requires an in-
vestment in training environments 
that will improve competency in 
expeditionary decentralized oper-
ations. CASCOM is working with 
the Army Reserve, the Army Na-
tional Guard Bureau, the Forces 
Command, and First Army to im-
prove the design and increase the 
rigor of sustainment training during 
warfighter exercises, command post 
exercises, combat training center ro-
tations, and other collective training 
events. 

Sustainment leaders and Soldiers 
must be prepared for enemy contact 
from fort to foxhole. Therefore, sup-
port units must become more lethal 
and develop capabilities to become 
generators of security, not merely 
consumers. Sustainment forces will 
need to develop new tactics, tech-
niques, and procedures to execute 
sustainment for semi-independent 
BCTs. 

Training to amass logistics effects 
where and when they are needed will 
be necessary to succeed in the fu-
ture fight. These tactics, techniques, 

and procedures must be planned and 
rehearsed similarly to how maneu-
ver forces execute passage of lines 
operations.

The sustainment challenges of 
the future will require changes in 
doctrine, organization, materiel, 
and training. CASCOM’s goal is to 
bring new ideas and innovation to 
these areas. 

CASCOM is leading the Ar-
my’s effort to develop innovative 
sustainment capabilities, doctrinal 
changes, and training initiatives. 
The command’s Sustainment Battle 
Lab is currently developing a white 
paper called “Sustaining Multi- 
Domain Battle” and welcomes the 
sustainment community to provide 
recommendations, additions, and 
contributions to sustainment inno-
vation for the future. 
______________________________

Maj. Gen. Paul C. Hurley Jr. is the 
commanding general of CASCOM and 
the Sustainment Center of Excellence at 
Fort Lee, Virginia.

Lt. Col. Tracie M. Henry-Neill is a con-
cept developer in the CASCOM Sustain-
ment Battle Lab. She has a bachelor’s 
degree in history from New Mexico 
State University and a master’s degree 
in business for supply chain manage-
ment from the University of Kansas. She 
is a graduate of the Ordnance Officer 
Basic Course, the Combined Logistics 
Captains Career Course, the Combined 
Arms and Services Staff School, resi-
dent Intermediate Level Education, and 
the Army Force Management Course. 
She is recognized by the International 
Society of Logistics as a Demonstrated 
Master Logistician.

Rebecca S. Brashears is a concept 
developer in the CASCOM Sustainment 
Battle Lab. She has a bachelor’s degree 
in business administration manage-
ment from Saint Leo University and is 
a graduate of the Army Force Manage-
ment Course and the Logistics for the 
21st Century program at the University 
of North Carolina.
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	By Capt. Michael McCrory

The Naval Postgraduate School’s  
Supply Chain Management Program

The Army must identify and 
reward its very best perform-
ers in order to retain top 

talent. Being among the very best 
performers requires an officer to be 
well-rounded and have a broad edu-
cation. One way to accomplish this is 
by taking advantage of the Advanced 
Civil Schooling program. 

Advanced Civil Schooling gives 
Army officers a chance to pursue 
advanced degrees in acquisition or 
business-related disciplines at civil-
ian universities. One such degree is 
the master’s degree in supply chain 
management (SCM) from the Naval 
Postgraduate School (NPS). 

This course of study broadens a 
student’s horizons in critical thinking 
and can enhance an officer’s career. 
Anyone with a strong background in 
mathematics will find the 18-month 
SCM program enlightening and 
thought-provoking. 

The majority of coursework re-
quired for the degree focuses on 
statistical simulation modeling. Stu-
dents learn the basic equations be-
hind the policies and procedures that 
drive the Department of Defense 
as well as the logistics operations 
of civilian corporations. These basic 
equations are then combined with 
different supply chain management 
theories, leading to further study of 
distribution and the costs associated 
with the risks of the outcomes. 

If prospective students feel the 
SCM program might be too chal-
lenging mathematically, there are a 
few electives they can take to prepare. 
Students should not be discouraged 

because the business department 
strongly encourages students to take 
a few courses outside of the prear-
ranged curriculum. 

For instance, NPS offers a nego-
tiation tactics course that examines 
real-world case studies that students 
role-play. Role-playing gives the stu-
dents the opportunity to experience 
negotiation challenges firsthand. 

The Defense Transportation Sys-
tem Course is also worthwhile. It re-
veals how little most students know 
about the U.S. transportation system 
and the resources that the govern-
ment has at its disposal in times of 
crisis. The course is neither math-
ematically challenging nor does it 
require a great deal of reading. It is 
designed to be a thought-provoking, 
exploratory, self-learning study of 
transportation modes.

NPS focuses on the philosophi-
cal underpinnings of leadership and 
service. Its programs describe how to 
find and preserve equanimity in the 
midst of conflict. 

The SCM program requires attend-
ees to take one Joint Professional Mil-
itary Education ( JPME) class, which 
addresses problems that are of special 
interest to the government. During 
this class, some of the top experts in 
their fields assist students with their 
respective problems. In addition to 
taking one JPME class, most students 
(promotable captains and above) elect 
to take the remaining three courses to 
complete JPME I.

NPS is one of the top research 
schools for the Department of De-
fense. Unlike most business schools’ 

MBA programs, NPS requires stu-
dents to complete a thesis or project 
for publication. The students are re-
quired to develop a research topic that 
a professor or sponsor is interested in. 
The project can take anywhere from a 
few months to a year to complete. 

There are a few downsides for the 
students who have families staying 
with them in Monterey, California, 
during their time at NPS. The cost 
of living in Monterey is high, and a 
cost-of-living allowance is not avail-
able for the area. Even when receiv-
ing an estimated $3,000 a month 
for housing, service members usually 
choose to live on post. The average 
rent for a four- bedroom house in a 
nice area of Monterey can run well 
over $4,000 a month. 

The SCM program requires a con-
siderable amount of studying and a 
focus on growing one’s intellectual 
capacity to deal with new challenges 
in imaginative and thoughtful ways. 

The NPS instructors ensure each 
attendee leaves the program well-
equipped with the skills to solve the 
complex problems that face the De-
partment of Defense. High-quality 
officers looking for a challenge will 
find themselves pushed to their intel-
lectual limit, which is the mark of any 
program worthy of an officer’s time. 
______________________________

Capt. Michael McCrory serves as an 
observer- coach trainer at the National 
Training Center at Fort Irwin, California. 
He holds a bachelor’s degree in finance 
from Valdosta State University and a 
master’s degree in SCM from NPS. 

Logistics officers should consider completing the Naval Postgraduate School’s supply chain 
management master’s degree program as a career broadening opportunity.
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	By Capt. Alan M. Strange

Decision Point Logistics in 
Multi-Domain Battle

Leaders throughout the Army 
depend on the military deci-
sionmaking process and course 

of action (COA) development to 
determine the enemy’s next move, 
properly arrange friendly forces for 
the next battle, and plan support for 
the force. Deciding which unit re-
quires the next day of supply can be 
a significant event. This planning is 
achieved through requirements fore-
casting and is enabled through daily 
logistics status reports (LOGSTATs) 
provided by maneuver units. 

However, receiving useful LOG-
STATs is challenging. At the Na-
tional Training Center, brigade 
combat teams average a LOGSTAT 
turn-in rate of 76 percent and their 
reports are often late and inaccurate. 

Complicating logistics planning 
further is Multi-Domain Battle. In 
this environment, joint forces work 
together using cross-domain capa-
bilities to deter aggression not only 
in the air and land domains but also 
at sea and in space and cyberspace. 
These operations require logisticians 

to support the battle across multiple 
domains. 

Decision Point Logistics
A decision point used during the 

military decisionmaking process is 
usually associated with a specific 
target area and will give the com-
mander sufficient lead time to en-
gage the adversary in the target area 
of interest. 

Decision point logistics is the 
ability to use the approved COA 
and branch plans at the lowest levels 

Second Lt. Sim Kyoohyun examines his group’s map on Oct. 31, 2017, during the Quartermaster Basic Officer Leader 
Course at the Army Logistics University at Fort Lee, Va. (Photo by Julianne Cochran)
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to make a decision to best support 
the warfighter as far forward as pos-
sible as the battle develops. 

Decision points are based on 
friendly forces’ requirements and 
the enemy situation. For example, 
the concept of support plan or COA 
states that A Company requires sup-
port from the forward support com-
pany (FSC) first. Upon arrival at the 
logistics release point, the company 
first sergeants explain that the bat-
tle has changed and the logistician 
needs to make a decision that devi-
ates from the original plan. 

Sustainers best support the war-
fighter by establishing preplanned 
resupply decision points. As con-
tingencies arise, the logistics plan 
must quickly adapt to meet new 
requirements.

The military decisionmaking pro-
cess tends to focus strictly on devel-
oping a most likely enemy COA and 
a most dangerous enemy COA. This 
is too narrow a focus. Army Tech-
niques Publication 2-01.3, Intelli-
gence Preparation of the Battlefield, 
states, “In order to plan for all pos-
sible contingencies, the commander 
understands all COAs that a threat/
adversary commander can use to ac-
complish his or her objectives. To 
aid in this understanding, the staff 
determines all valid threat/adversary 
COAs.” 

The Best Place for Decision Points
As the Army operates in a 

Multi-Domain Battle environ-
ment, supporting the warfighter 
at all tactical and operational ech-
elons is critical. What echelon has 
the mission command to use de-
cision point logistics? Is everyone 
from the FSC commander down to 
the distribution platoon leader em-
powered to use this process to make 
decisions? 

The required decisions must be 
made as close to the forward line 
of troops as possible. The senior lo-
gistician closest to the fight needs 
to be empowered and able to lever-
age all methods of resupply from 
throughput to aerial delivery. Lo-

gistics planning starts in the brigade 
operations section with the logistics 
planner. 

Capt. Alan Hastings, while serv-
ing as a National Training Center 
observer-coach trainer, separated 
tactical thinking into three levels. At 
the first level, tactical leaders think 
about a friendly COA versus an en-
emy COA. At the second level, they 
consider the COA versus the full 

range of enemy COAs. At the third 
level, they consider the range of the 
enemy’s COAs and how they might 
fight the entire range of their own 
possible COAs. 

When tactical leaders visualize 
multiple enemy COAs, they are less 
likely to encounter an unanticipat-
ed dilemma. Thinking about ranges 
protects the tactical leader against 
surprise. Logisticians must possess 
this mentality when supporting the 
ground maneuver commander. 

Embedding the logistician at ev-
ery phase of COA development in 
order to internalize the maneuver 
plan instills this essential thought 
process. This integration results in 
the establishment of pre-plotted de-
cisions points that will help to keep 
the maneuver unit supported. 

How It Works
Logisticians must understand the 

capabilities of the unit that they are 
supporting and develop a concept of 
support for how the unit will receive 
support. 

The maneuver battalion S-4 cre-
ates a LOGSTAT to help project 
the unit requirements across time 
and space. The S-4 then develops 
the support plan during the orders 

process. The FSC commander is 
included in the plan’s development 
to ensure the requirements do not 
exceed the FSC’s capabilities. The 
FSC commander verifies the sup-
port plan in the operation order. 

Applying decision points to the 
maneuver battalion’s support plan 
extends operational reach and pro-
longs endurance. Logisticians on the 
battlefield can make decisions on 

the move as the battle changes and 
evolves across multiple domains. 
They do this by using logistics re-
lease points throughout the battle-
field in their supply trains. 

These logistics release points act as 
decision points once the battlefield 
changes or the objective is achieved. 
Specifically, the decision-making 
logistician has to be a master of in-
tegration and improvisation, two of 
the most critical sustainment prin-
ciples. The ability to adapt and in-
tegrate sustainment operations into 
the maneuver commander’s plan is a 
combat multiplier. 

Making It Happen
The Army Logistics University at 

Fort Lee, Virginia, has made great 
strides in developing junior leaders 
who have the tactical knowledge 
associated with COA development. 
That knowledge is the most import-
ant part of developing the concept 
of support and is critical for sup-
porting the warfighter. These skills 
are developed during the Basic Offi-
cer Leader Course and the Logistics 
Captains Career Course. 

At the Quartermaster Basic Of-
ficer Leader Course, lieutenants are 
put through an end-of-course cap-

The ability to adapt and integrate sustainment 
operations into the maneuver commander’s plan 
is a combat multiplier. 
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stone exercise in which they move a 
company and act as distribution pla-
toon leaders supporting maneuver 
battalions. During this exercise, the 
cadre test the student plan against 
enemy advancement and displace-
ment and observe how the support 
for friendly forces changes. 

Supporting the Multi-Domain 
Battle environment requires leader 
decisions on the go. Leaders cannot 
solely rely on computer-based sys-
tems that are vulnerable to hackers 
or that contain information that 
could be used against U.S. forces. 
The Army must develop leaders in 
institutional and operational do-
mains to understand their decision- 
making roles. 

Decision point logistics allows 
leaders to develop branch plans and 
apply them as the battlefield chang-
es. Logisticians should have branch 
plans for their concepts of support. 
To ensure this happens, leaders must 
place the right people in key posi-
tions and empower them to support 
the customer based on their visual-
ization of the battlefield. 

If logisticians cannot secure 
or understand their places in the 
lines of the operation, they cannot 
get the right support to the force. 
Logisticians must fulfill their du-
ties by maintaining combat pow-
er, enhancing readiness, and most 
importantly putting the customer 

first. Decision point logistics has 
the ability to prolong endurance for 
the maneuver element and enable 
them to exploit the objective. 

Unless there are clear decision 
points, units often continue with the 
momentum of the current activity. 
In an uncertain environment such 
as Multi-Domain Battle, decision 
points may not appear until they are 
urgently needed.
______________________________

Capt. Alan M. Strange is an instruc-
tor at the Army Logistics University. He 
holds a bachelor’s degree from the Uni-
versity of Washington. He is a graduate 
of the Quartermaster Basic Course and 
the Logistics Captains Career Course.

Students in the Quartermaster Basic Officer Leader Course receive a quick after action review on Nov. 21, 2017, during the 
final field training exercise of the course at Fort Lee, Va. (Photo by Julianne Cochran)
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Sustaining  
Multi-Domain Battle  
An Interview With 
Gen. David Perkins
	By Arpi Dilanian and Matthew Howard

Gen. David Perkins, commanding general 
of the Training and Doctrine Command, 
discusses the tenets of Multi-Domain Battle 
during a video interview.
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As commander of the Training 
and Doctrine Command, 
Gen. David G. Perkins is 

spearheading the Army’s efforts to 
develop the Multi-Domain Battle 
(MDB) concept, which describes 
how the Army will fight future wars. 
In his 37 years as a Soldier, Per-
kins has developed a reputation for 
breaking new ground. 

In 2003, he commanded the 2nd 
Brigade, 3rd Infantry Division, 
the first brigade to cross the bor-
der during the invasion of Iraq, for 
which he earned the Silver Star. 
From 2011 to 2014, as command-
er of the Combined Arms Center, 
he led the synchronization of lead-
er development across the Army. 
In this interview, Perkins offers his 
perspectives on sustainment for the 
MDB environment.

Why is it time for MDB?

Since [Operation] Desert Storm, 
and throughout the fights in Af-
ghanistan and Iraq, most domains 
were uncontested. The Air Force had 
air supremacy everywhere, and the 
Navy had naval supremacy. We re-
ally had no enemy that could bring 
our cyber systems down. The only 
domain that was contested was the 
domain that we operate in, and that 
is land.  

When we see what peer and near-
peer competitors are doing, and 
we’ve seen their capabilities demon-
strated around the world from 
Ukraine to Syria, we see them going 
after all of the domains. Therefore, 
we must assume that every domain 
will be contested in the next large 
fight that we get into—the air, the 
maritime, space, cyberspace, and ob-
viously the land.  

The Army can no longer constrain 
our attention to one domain. We’ve 
got to operate on land within the 
context of the other domains. We 
must contest all of them so that we 
can leverage that freedom of ma-
neuver and not let the enemy box 
us out on land because of something 
they can do in cyberspace. 

How do you anticipate force design 
evolving to support MDB?

We are already beginning to come 
up with new force design structures, 
and that is part of the concept that 
is becoming reality from an orga-
nizational point of view. Probably 
the first big change people are go-
ing to see is that we are standing up 
an MDB task force. It is meant to 
counter the anti-access/area denial 
environment that specifically aims 
to prevent the United States from 
getting into an area of operations 
through components of the land, air, 
and space domains. We are building 
this task force to have the ability to 
thwart that. 

One of its unique aspects is that 
there will be a portion of it called 
the ICEW (intelligence, cyberwar-
fare, and electronic warfare) detach-
ment. We have never had a unit that 
has a combination of those capabil-
ities. But we are building a sub-unit 
within the larger task force because 
what we’re finding is that we’ve got 
to converge the capabilities of mul-
tiple domains to stop what our en-
emies are trying to do, which is to 
take away freedom of maneuver.

Will battlefield sustainment change 
in an expeditionary environment 
with new domains?

When we take a look at actually 
operationalizing MDB, there are re-
ally two large challenges: how are we 
going to sustain our units, and how 
do we connect them via a network?

The reason sustainment will con-
tinue to be a challenge is that when 
we look at our concepts for MDB, 
what we have are widely dispersed 
forces that may not be contiguous. 
Therefore, we have large areas in be-
tween them that we do not neces-
sarily control all the time.  

When I was growing up in the 
Army under AirLand Battle, we 
would lay out our battlefield frame-
work and have our operations over-
lay. Every piece of ground, somebody 
owned; we had one unit butted up 

Gen. David Perkins, 

who is spearhead-

ing the Army’s ef-

fort to develop the 

Multi- Domain Battle 

concept, describes 

how it will change 

sustainment.
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against another. But it was assumed 
that the rear area was a secure area. 
A lot of our logistics activity would 
at least begin in the rear and move 
forward to the front, but it would be 
over lines of communication that re-
ally were secured all the time. In the 
future, we won’t have that construct 
because there’s really not a rear area 
that’s not contested, and we prob-
ably won’t have continual lines of 
communication that are secure all 
the time.  

So now the challenge is how do I 
come up with a concept of sustain-
ment that can operate in noncon-
tiguous areas, cover vast areas, and 
provide flexibility as things develop 
very rapidly on the battlefield? I am 
seeing a couple of things that will 
help. One of those is in the realm of 
autonomous robotic systems. There 
are ways to move a lot of classes 
of supply autonomously with un-
manned aerial and robotic systems 
and driverless vehicles.

Obviously that [unmanned de-
livery] really reduces the risk from 
a protection point of view. It allows 
us to operate on a 24/7 schedule be-
cause we’re not having to manage 
the large number of people involved 
in a delivery and how it affects them 
personally. It could also allow us 
to deal with changing situations 
very quickly by programming sus-
tainment systems to change as the 
battlefield changes. Say we’re going 
to send ammunition here, but that 
changes at the last minute, and we 
send it somewhere else instead.  

The other thing I think will lever-
age the network is telemedicine. 
Our ability to provide medical sup-
port to the Soldier on the battlefield 
is a sacred vow that we make to the 
Soldiers and the American people. 
We do that on the battlefield better 
than anybody in the world. We may 
not have the ability to immediate-
ly evacuate every wounded Soldier 
within the “golden hour,” like we 

would prefer to now. We may have 
to bring medical attention to them 
via telemedicine. We may have ro-
bots doing medical procedures while 
being controlled by doctors located 
at a medical center somewhere far 
away.

Have you found anyone that is 
skeptical of the MDB concept, and if 
so, what do you say to them?

Sometimes people think this is 
old wine in a new bottle. They think 
this is just like AirLand Battle, that 
we have only changed the word 
from AirLand to Multi-Domain, 
and everything else is the same. I 
agree that many of the tenets are the 
same and that it is an evolution, not 
a revolutionary way of thinking. But 
there is one very big difference from 
AirLand Battle.  

In AirLand Battle, we looked 
across a battlefield and by definition 
primarily focused on the two do-

Gen. David Perkins, commanding general of the Training and Doctrine Command, discusses the Army Operating Concept 
with Soldiers and civilians during a leader professional development session at Fort Leonard Wood, Mo., on Feb. 3, 2015. 
(Photo by Michael Curtis)
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mains of air and land. Then we said 
to the air guys, “You come up with 
some solutions,” and to the land guys, 
“You come up with some solutions.” 
And, oh by the way, within land I’m 
going to have warfighting functions, 
so there’s a sustainment part, there’s a 
maneuver part, there’s an intelligence 
part, and there’s a fires part. We 
would start solving these subordinate 
parts in their little stovepipes, but 

then to actually execute the mission, 
we have to bring it all back together.  

We would bring all these systems 
together, and the intelligence system 
couldn’t connect to the maneuver 
system, which didn’t work with the 
sustainment system that didn’t work 
with the fires system. 

The Air Force had different ways 
of communicating and networking. 
What we ended up with were a se-
ries of federated solutions, which we 
then had to synchronize. We spent 
an inordinate amount of time syn-
chronizing systems that were by 
definition not synchronized. The 
challenge with that is the rate of ac-
tivity on today’s battlefield and the 
rate of innovation change so quickly 
that if you’re spending all day long 
synchronizing federated solutions, 
the enemy is adapting inside your 
decision cycle. 

So the biggest difference is that 
we’re saying from the very begin-
ning that we must not come up with 
federated solutions that have to be 
synchronized, but rather, we must 
develop a uniquely converged solu-
tion that is already integrated. 

When I look at a problem, I don’t 
say that’s a land problem, that’s a 
fires problem, that’s a sustainment 

problem. I say that’s a problem. 
Inherent in that problem is a sus-
tainment issue; there’s a fires issue; 
there’s a space issue; there’s a cyber-
space issue. We start solving those 
from the very beginning instead of 
breaking them out into 20 different 
working groups. That is going to be 
one of the biggest impacts—how we 
define problems and how we come 
up with converged solutions.

How are we balancing readiness to-
day with modernization for the future?

Balancing readiness with modern-
ization is a good way to describe it. 
The chief of staff of the Army’s num-
ber one priority is readiness; it has 
been for two years, and I don’t think 
that will change. Now, into the sec-
ond half of his tenure, although he is 
not coming off readiness, he is apply-
ing more energy as we think about 
the future and modernization. I think 
we’re seeing that in many ways and 
having discussions recently about es-
tablishing unity of command, unity 
of effort, how we acquire materiel, 
and how we modernize the Army.

It’s very helpful to have a long-term 
vision of how we want to modernize 
so that when we make an immediate 
decision about readiness, there may 
be multiple options. I could take op-
tion A, which pushes me in this di-
rection, or option B, which pushes me 
in that direction. If we know we want 
to go in one direction long-term, we 
might make a short-term decision on 
readiness that actually starts moving 
us in that direction. So I find it’s not 
an all or none proposition.

Let me illustrate. We need to up-
grade the current rifle that we have 

for our Soldiers. Well, there’s been 
a couple of ways to look at it. We 
can take an incremental approach to 
what we have, or we can work with 
industry where there are some long-
term possibilities out there. There are 
things we can do now that give us a 
near-term capability but also move us 
in that direction. The most import-
ant thing about having a long-term 
vision and concept for the future is 
that it enables us to make the right 
short-term readiness decisions.

Technology will play a bigger role 
on the complex, urban battlefields of 
the future. What innovations do you 
foresee changing the game for sustain-
ing our units?

One of the biggest demands for 
our units, especially mechanized 
units where I’ve spent most of my 
life, is for energy. We spend a lot of 
time and resources, from a sustain-
ment point of view, moving energy 
on the battlefield. A lot of it is fuel. 
We have large logistics convoys, and 
we have to secure them, and of course 
we have to have the roads and all 
that. So from a technology point of 
view, one of the things we’re looking 
at is if there are other ways to move 
energy around the battlefield and to 
supply energy.

Right now most of the energy we 
move is fuel. It takes a lot of space, 
it’s heavy, we have to have the means 
of conveyance, and it’s got to be con-
tained in a fuel truck or something 
like that. We’re looking at electric- 
drive vehicles. We’re looking at fuel 
cells and hybrids. Maybe if we could 
move fuel cells around the battlefield, 
we would have chunks of energy in-
stead of tanks of energy, and it would 
be much easier to move. It would 
lend itself much more to autonomous 
operations. 

If I could pre-position energy in 
places, drop off a chunk of fuel cells 
or a chunk of energy that somebody 
then moves to and uses, it’s a very 
different way of running a sustain-
ment operation than just miles and 
miles of fuel tankers going up and 

“When I look at a problem, I don’t say that’s a land 
problem, that’s a fires problem, that’s a sustain-
ment problem. I say that’s a problem.”

—Gen. David Perkins
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down the roads. 
The number one challenge we have 

is not energy on the battlefield, but 
moving it. Usually, we have a big pile 
of it somewhere; there’s a big tank 
full of fuel maybe at the port. Fuel 
cells would put energy in a form that 
is much more easily moved around 
the battlefield. 

Is there another example?

Repair parts and maintaining vehi-
cles. If we can design our vehicles so 
they require much less routine main-
tenance and their reliability is much 
higher, we can really reduce demand 
on mechanics. 

If we could 3-D print repair parts, 
we can just bring raw materials to 
the battlefield. We don’t have to have 
every different kind of widget for 
every different kind of system out 
there. We just have some blank ma-
terial and then we can 3-D print it 
to whatever part we need. That really 
cuts down on the size of the sustain-
ment footprint.

What implications does the MDB 
concept have on the joint force?

MDB almost by design and defi-
nition is inherently a joint construct. 
We’ve known that from the begin-
ning, so we’ve reached out to our 
partners in the Air Force, Navy, and 
Marine Corps as well as our coalition 
partners. A great example of that is 
our work with the Air Force as they 
look ahead to replace their JSTARS 
[ Joint Surveillance Target Attack 
Radar System]. JSTARS is one of 
their airborne platforms that gives 
them what we call “moving target in-
dicators,” intelligence of things mov-
ing in our domain. 

As we were talking to them [the Air 
Force], we said, “You have to take it 
to the next level. We don’t only need 
intelligence for things that are mov-
ing on land, we really have to have 
multi-domain intelligence prepara-
tion of the battlefield. We have to 
know what’s going on in cyberspace 
and space, and it’s not about replac-

ing a platform, it’s about developing 
a capability.” 

What we find is there are a lot of 
things on the battlefield that can 
provide bits and pieces of this picture 
to create an understanding. So what 
we really need is a system of systems 
that we can knit together to provide 
this full picture, not just one airborne 
platform. 

So we’re sitting down with the 
Air Force and we’re saying that part 
of this may be an unmanned aerial 
system that can go into very highly 
contested terrain and airspace that 
we may not want to send a manned 
vehicle into. That way, if we lose it, 
we’re not losing a pilot. 

There may be systems on the ground 
that we could plug into this. There’s 
probably systems in space. There may 
be stand-off reconnaissance systems; 
they cannot go into contested airspace 
but they can stand off and look in 
and then cross-queue with something 
from space, collecting data from things 
that are on the ground. We can’t have 
what I call “one-trick ponies.” We 
want to present multiple dilemmas to 
the enemy. We don’t want to have just 
one system, and if the enemy takes it 
down, they take our eyes away. We 
need multi-domain intelligence from 
all of the domains. 

What advice would you give to Sol-
diers to adapt to the multi-domain 
environment?

The really good news is that the 
Soldiers we are bringing into the 
Army nowadays have grown up in a 
multi-domain, interconnected world, 
and they are used to having many 
options to deal with a problem. My 
advice to them is to think about how 
things occur in a non-military envi-
ronment and really bring that think-
ing into the battlefield.

When I was growing up, if we 
wanted to contact somebody, we re-
ally had one way to do it: get on the 
phone and dial them. Now, if I say 
I have to pass information to some-
body or I have to contact them, do I 
use my cell phone? Do I send them 

an email? Do I send them a tweet? 
Do I text them? Do I go into Face-
book? Do I go into LinkedIn? Im-
mediately when they see a problem, 
they have five or six ways to solve it. 
They will try one way, and if that’s 
not working, they will quickly move 
to another one. 

What we want folks to think about 
MDB is that we don’t have just a land 
problem or just an air problem. We 
have challenges that probably have 
many different solutions. We want 
folks to be critical thinkers and think 
through this and say, “I could try this; 
if it’s not working, I’m going to try 
my cell phone. Well, I’m not getting 
coverage there, but I’m right near the 
computer; I’ll get on Facebook and 
do this.” 

They inherently do that anyway, 
and that’s really the mindset we 
want them to bring into the Army. 
We want to give the commander 
many different options for delivering 
as many dilemmas to the enemy as 
possible, so don’t ever limit yourself 
to just one way of going about the 
problem. And understand the prob-
lem is never defined by a domain; the 
domain is just something we use to 
help solve the problem.

As I grew up in the Army, people 
would say, “Well I own this domain, 
I own that domain, I own the land.” 
We really have to get away from do-
main ownership and focus on do-
main usership. [We need to] think 
about how we can use a particular 
domain to our advantage. That would 
be the intellectual breakthrough Sol-
diers need to bring with them when 
they come into the Army.  
______________________________

Arpi Dilanian is a strategic analyst 
in the Army G-4’s Logistics Initiatives 
Group. She holds a bachelor’s degree 
from American University and a mas-
ter’s degree from Rensselaer Polytech-
nic Institute.

Matthew Howard is a strategic analyst 
in the Army G-4’s Logistics Initiatives 
Group. He holds bachelor’s and master’s 
degrees from Georgetown University.
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Sustaining 
Multi-Domain Battle 
Through Science and 

Technology
	By Maj. Gen. Cedric T. Wins

A Soldier wears an exosuit while on a three-
mile outdoor course at an Army Research 
Laboratory facility at Aberdeen Proving 
Ground, Md. The suit, part of the Army’s 
Warrior Web Program, has pulleys and gears 
designed to prevent musculoskeletal injuries 
caused by dynamic events that typically occur 
in the warfighter’s environment. (Photo by 
Rob Carty)
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In the Army’s modernization ef-
fort, the role of the Research, 
Development and Engineering 

Command (RDECOM) at Aber-
deen Proving Ground, Maryland, 
is to develop the capabilities the 
force needs to rapidly transition to 
Multi-Domain Battle (MDB) while 
also discovering technologies the 
future force will need to maintain 
dominance as information, events, 
and weapons system advancements 
accelerate. 

RDECOM has a global network 
of partners in academia, industry, and 
government agencies. This network 
positions the command to meet its 
goals by maintaining a balance be-
tween near-, mid-, and far-term 
development efforts and the orga-
nizational agility required to rapidly 
shift focus to meet new challenges. 
Institutional continuity is required 
in order to conduct the ongoing re-
search and development that yields 
the technologies of tomorrow.

Improving Capabilities
RDECOM’s internal efforts to 

meet the chief of staff of the Army’s 
mandate to streamline and rationalize 
capability development have been fo-
cused into a campaign to improve the 
command’s four main mission areas: 
integrated technology development 
and engineering services, human 
capital and infrastructure, business 
process and resource optimization, 
and strategic communications. 

Delivering these capabilities 
quickly and effectively is key to 
empowering Soldiers in the MDB 
environment, and RDECOM is ex-
amining its posture to support that 
fundamental shift in how the Army 
fights. 

In September 2017, the command 
participated in a MDB task force pi-
lot program workshop at Schofield 
Barracks, Hawaii. During the work-
shop, participants from RDECOM’s 
Communications- Electronics Re-
search, Development and Engineer-
ing Center examined developmental 
technologies that could support task 
force exercises scheduled for the 

summer of 2018. 
The center will work with U.S. 

Army Pacific partners to finalize 
the network architecture and vali-
date configuration for future training 
engagements. This is a positive first 
step as the Army begins to embrace 
and engage the MDB concept of 
operations.

RDECOM scientists and engi-
neers continue to execute long-term 
efforts that have the potential to af-
fect the Army’s top priorities. These 
efforts include advanced helicopters, 
long-range precision fires, air and 
missile defense, unmanned vehicles, 
virtual training, and Soldier lethality 
and survivability technology. 

Future Vertical Lift
RDECOM is working on the Fu-

ture Vertical Lift (FVL) program to 
produce the next generation of ver-
tical take-off and landing aircraft. 
These helicopters will fly farther and 
faster, carry heavier payloads, and 
team up with unmanned systems. 
With the range of capabilities now 
being developed, Army aircraft will 
provide increased flexibility for Sol-
diers facing near-peer competitors, 
insurgent forces, or combinations of 
these threats across multiple domains.

The search for FVL technology is 
routed through the Joint Multi-Role 
Technology Demonstrator. Army 
researchers conduct demonstrations 
to vet new air vehicle systems such 
as engines, transmissions, airframe 
structures, and rotors. They also fo-
cus on air vehicle design, which in-
cludes avionics, structures, weapons, 
and sensors. For tactical operations, 
researchers are looking to integrate 
the new FVL fleet for use by both 
manned and unmanned teams.

Battlefield Technologies
RDECOM researchers are fo-

cused on providing Soldiers and 
small units with technologies that 
deliver decisive advantages on the 
battlefield. These technologies will 
help Soldiers shoot with more ac-
curacy, move faster, and communi-
cate more securely. Soldiers will also 

Through collabora-

tion with academia, 

industry, and gov-

ernment agencies, 

RDECOM drives 

research, devel-

opment, and engi-

neering efforts to 

prepare the Army for 

Multi-Domain Battle.
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be better protected and more easily 
sustained. 

RDECOM is researching ways to 
sustain Soldiers on the battlefield 
with safe airdrop and dismounted 
energy. To give Soldiers optimized 
and advanced lethality in urban, 
complex, and open terrain, Army 
scientists are studying Soldiers’ cog-
nitive and physical performance. The 
command evaluates Soldier perfor-
mance by monitoring and integrat-
ing nutrition and hydration.

To give the force assured and se-
cure communications, Army sci-
entists are developing sensors that 
monitor Soldiers’ performance and 
power management tools that ob-
serve their activity. They have also 
developed Nett Warrior, a system 
that provides dismounted leaders 

with situational awareness and mis-
sion command capabilities.

RDECOM scientists are develop-
ing body armor and integrated head 
protection to increase survivability. 
They are also working to protect 
Soldiers through signature manage-
ment, concealment, and high-value 
asset decoys. Single- and multi-joint 
exoskeleton systems will give Sol-
diers enhanced mobility, endurance, 
and lethality. 

Developments include an in-
tegrated warrior system that al-
lows a Soldier to shoot, move, and 
communicate while wearing an 
enhanced mobility, load- sharing, 
life- protecting suite of technol-
ogy. RDECOM is also deliver-
ing next- generation weapons with 
performance- enhanced optics.

Training Improvements
As an alternative to live training, 

the Army is using augmented real-
ity to train Soldiers at all levels. For 
dismounted Soldiers, the augment-
ed reality system is integrated into a 
kit worn during training. 

Information such as navigation 
waypoints, potential enemy loca-
tions, and friendly unit locations 
are displayed through monocular 
head- or helmet-mounted displays 
that provide a clear view of the 
battlespace. 

RDECOM is improving the 
synthetic training environment to 
prepare Soldiers for what they may 
encounter on the battlefield. This 
includes training a large number of 
Soldiers at the point of need through 
network- or cloud-based streaming. 

The Research, Development and Engineering Command explores the relationships between humans and machines, such as 
autonomous vehicles. (Illustration by David Vergun)
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Using various tools and algorithms 
that collect data for exploitation, 
terrain generation, storage, and dis-
tribution, RDECOM can create a 
virtual training environment that is 
almost identical to the environment 
Soldiers will enter when they deploy. 
In a few years, the Army will be able 
to train combined arms strategy and 
tasks through synthetic training in 
local training areas.

The NGCV
In the future, Army technolo-

gy will deliver the next generation 
combat vehicle (NGCV) and other 
close combat capabilities in manned, 
unmanned, and optionally manned 
variants. Armed with the most 
modern firepower, protection, mo-
bility, and power generation capabil-
ities, the NGCV will ensure combat 
formations can fight and win against 
any foe.

In concert with industry, aca-
demia, and international partners, 
RDECOM scientists and engineers 
are designing a vehicle with next- 
generation capabilities. Smart, fast, 
lethal, precise, protected, and adapt-
able are the critical characteristics 
driving current NGCV concepts. 

RDECOM’s scientific under-
pinnings enhance the capabilities 
for future manned and unmanned 
platforms and provide the flexi-
bility to adapt ground vehicles to 
ever-changing environments. The 
Tank Automotive Research, Devel-
opment and Engineering Center 
plans to deliver two NGCV exper-
imental prototypes by 2022.

The RDECOM workforce has 
the expertise and the network of 
partners to discover and develop 
these technologies. The command’s 
campaign plan will create a more 
focused organization that can move 
at the speed required to support 
MDB.

Ready for Change
The need for speed imposes unique 

challenges on RDECOM in human 
capital and infrastructure, which are 
two areas of prime importance to its 

current organizational improvement 
campaign. 

Sustaining a technological edge 
in the face of increasingly fast tech-
nological change means researchers 
must not only lead in the scientific 
disciplines that are currently im-
portant to the Army; they must also 
identify emerging disciplines as well 
as the threats and opportunities they 
present. 

Changes in the communications 
used to occur over the course of a 
conflict as adversaries adapted from 
battle to battle. Now the Army 
faces the possibility of cyber chal-
lenges evolving within a single en-
gagement. The accelerating pace of 
change in that domain may forecast 
how change will emerge in other 
domains. 

This means the Army must be pre-
pared to hire or partner with people 
who have knowledge and skills that 
may not yet exist to work in facili-
ties the Army may not yet have. The 
faster these challenges and opportu-
nities emerge, the faster RDECOM 
must react, so it must be organiza-
tionally and intellectually flexible. 
This calls for a skilled and agile 
workforce, an organization flexible 
enough to support it, and the ability 
to collaborate quickly and effectively 
to meet mission requirements.

RDECOM has long had relation-
ships with organizations working on 
modernization. The command has 
provided scientific advice to the re-
quirements community in the Train-
ing and Doctrine Command, and it 
has provided engineering services to 
program executive offices and life 
cycle management commands. It 
also has advisers supporting major 
Army and joint warfighting com-
mands and liaison officers within 
many other commands. 

These partnerships are key to 
RDECOM’s charter mission of 
technology integration, which will 
only grow in importance. By its 
nature, the MDB against adversar-
ies with a range of capabilities will 
force Soldiers and commanders to 
consider more factors than previous 

concepts of war entailed. 

The Army cannot develop, field, 
and train for separate capability sets 
to use in different domain combi-
nations against every potential ad-
versary in every part of the world. It 
must integrate the necessary technol-
ogies into capabilities that Soldiers 
can use across the broadest possible 
spectrum of domains. This will im-
pose new cognitive demands on Sol-
diers that must be recognized and 
mitigated if the Army is to remain 
the world’s dominant land force. 

The need to remain ready to achieve 
that goal drove the recent decision to 
form a task force led by the director 
of the Army’s Business Office. The 
chief of staff of the Army and acting 
secretary of the Army will ultimately 
decide which task force recommen-
dations they will implement to meet 
the goal of standing up a new com-
mand focused on Army moderniza-
tion in 2018. 

These decisions may make a con-
siderable difference in how RDE-
COM scientists and engineers are 
tasked and how they report, but the 
underlying research, development, 
and engineering tasks are bound by 
physical laws as well as proven scien-
tific and engineering methodologies.

Whatever changes MDB and fu-
ture organizational alignments bring, 
the RDECOM team will continue 
to deliver technological capabilities 
that empower, unburden, and protect 
today’s Soldiers while developing ca-
pabilities the future force will need to 
face the challenges it will encounter 
tomorrow.
______________________________

Maj. Gen. Cedric T. Wins is the com-
manding general of the Research, De-
velopment and Engineering Command. 
He has a bachelor’s degree from the 
Virginia Military Institute and mas-
ter’s degrees from the Florida Institute 
of Technology and the National War 
College. He is a graduate of the Field 
Artillery Officer Basic and Advanced 
Courses and the Command and Gen-
eral Staff College.
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Sustaining Mission 
Command 

Capabilities for 
Multi-Domain Battle

Maj. Gen. Randy S. Taylor, commander of 
the Communications-Electronics Command, 
discusses communications, computers, in-
telligence, surveillance, and reconnaissance 
sustainment challenges with Gen. Gustave 
Perna, commander of the Army Materiel 
Command, at Aberdeen Proving Ground, 
Md. The item in front of them is part of the 
transportable tactical command communica-
tions satellite terminal. (Photo by Sean Kief )

	By Maj. Gen. Randy S. Taylor
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Your greatest strength can 
become your greatest weak-
ness if you fail to adapt to 

the changing conditions of your 
environment. The Army’s lethali-
ty is underpinned by an unrivaled 
culture of decentralized execution 
and enabled by mission command 
capabilities that have been far more 
powerful and reliable than those of 
any opposing force to date. 

Unlike recent operations, the 
Army’s long-assumed strength 
of command, control, communi-
cations, computers, intelligence, 
surveillance, and reconnaissance 
(C4ISR) dominance is at risk of 
being a potential weakness in the 
emerging operational environment. 
In this environment, sensor-rich 
adversaries are committed to limit-
ing U.S. access to space, cyberspace, 
and the electromagnetic spectrum. 

To win now and in the future, 
especially when facing techno-
logically advanced adversaries, 
leaders trust the Communications- 
Electronics Command (CECOM) 
to ensure that their C4ISR systems 
are sustained and ready as condi-
tions change throughout a com-
plex, highly lethal, multi-domain 
environment.

Today’s Battlefield and Beyond
In Multi-Domain Battle, mod-

ernized and reliable mission com-
mand capabilities enable the shared 
understanding required to outma-
neuver sophisticated adversaries. 
The Army’s reliance on C4ISR 
systems will continue to grow with 
the unprecedented and increasing 
dispersion of small, yet more inter-
connected, units conducting decen-
tralized operations. 

Ahead of this challenge, CE-
COM is finding innovative ways 
to simplify sustaining the most ad-
vanced C4ISR systems ever used 
by U.S. Soldiers. CECOM’s over-
arching mission is to sustain the 
readiness of C4ISR hardware and 
software in support of Army pri-
orities and combatant commander 
requirements. 

Sustaining C4ISR materiel readi-
ness requires an aggressive and col-
laborative approach by CECOM, 
program executive offices (PEOs), 
and industry partners. CECOM, 
the PEOs, and more specifically 
program managers (PMs) must be 
integrated and synchronized from 
program acquisition inception 
through the transfer of C4ISR sys-
tems to the CECOM sustainment 
portfolio.

The decisions that PMs make 
early in the process significantly af-
fect what happens in sustainment 
because 55 to 70 percent of a pro-
gram’s life cycle funds is spent on 
post- acquisition operations and 
sustainment. The other 30 to 45 
percent is spent on research, devel-
opment, testing, acquisition, and 
fielding. This ratio is understand-
able when you consider how long 
the Army typically sustains pro-
grams after initial fielding. 

Life Cycle Sustainment Plan
The life cycle sustainment plan 

that the PM develops in coordina-
tion with CECOM must anticipate 
future requirements to modify the 
sustainment of C4ISR systems as 
technology, threats, and the opera-
tional environment change. 

Going beyond the plan, the CE-
COM Research, Development and 
Engineering Center developed a 
uniform open system architecture 
to future-proof systems. The center 
created a method to upgrade soft-
ware quickly by simply replacing a 
capability processing card. 

This method not only will elimi-
nate the number of boxes on plat-
forms but will also reduce redundant 
parts, save time and money, and di-
minish the logistics burdens associ-
ated with retrofits off the battlefield. 

Universal A-kit
Taking future-proofing a step fur-

ther, the C4ISR Electronic Warfare 
Modular Open Suite of Standards 
lays out guidelines for a universal 
A-kit that eliminates the need for 
platform-specific integration. Ca-

Supporting Multi- 
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pabilities can be fielded as circuit 
cards for common chassis and com-
ponents that use existing cables. 

The concept of a universal A-kit is 
a game-changing approach because 
it ensures commonality across mul-
tiple platforms while allowing for 
rapid insertion of the latest C4ISR 
systems. The universal A-kit better 
enables Soldiers for the next fight 
while simplifying training. It also 
provides significant cost savings 
during the sustainment phase of the 
life cycle. 

The C4ISR Electronic Warfare 
Modular Open Suite of Standards 
will revolutionize sustainment. It 
will shorten logistics tails by hav-
ing a greater number of common 
spares and reducing costs through 
competition and economies of scale. 
Sustainers will no longer need to 
purchase enough spares to last more 
than 30 years; they will be able to 
perform modernization through 
spares and upgrade to the latest 
hardware every five to 10 years.

Staying Updated
Keeping mission command ca-

pabilities ready requires that all 
C4ISR supply parts be available. 
This is an astounding challenge giv-
en the myriad systems and compo-
nent parts required. There are many 
ways to attack this problem; among 
them are prompt and proactive di-
vestiture of obsolete hardware and 
software. 

The relationship between CE-
COM’s Integrated Logistics 
Support Center and each unit com-
mander is key to ensuring that the 
Army removes outdated legacy 
systems from its inventory. Divest-
ing legacy systems and establishing 
pure-fleet solutions with backward 
compatibility will ultimately reduce 
the overall sustainment and supply 
footprint.

Software Sustainment
As technology advances and sys-

tems become more software-defined 
rather than hardware-defined, the 
most rapidly evolving facet of the 

multi-domain sustainment challenge 
is software. Every piece of modern 
hardware requires thousands, if not 
millions, of lines of software code to 
operate. 

Unfortunately, software sus-
tainment has often been the last 
consideration in acquisition plan-
ning. Historically, the Army has 
not placed a high priority on the 
long-term software sustainment 
challenge. As a result, a growing 
and underfunded requirement to 
renew hundreds of thousands of 
disparate, legacy software licenses 
is competing with the Army’s abil-
ity to modernize and sustain better 
capabilities. 

By addressing software sustain-
ment early in the acquisition cycle 
and securing the appropriate intel-
lectual property rights to the soft-
ware code, the Army is significantly 
improving its future ability to ad-
dress software modernization and 
sustainment.

A significant factor of the soft-
ware sustainment challenge when 
facing a technologically savvy ad-
versary is the constant need for pro-
tection against cyber vulnerabilities 
that an adversary could exploit. 

Distributing information assur-
ance vulnerability alert software 
patches to dispersed units around 
the world has been difficult be-
cause it involves physical delivery. 
We are changing that paradigm by 
employing over-the-network infor-
mation assurance vulnerability alert 
patching. 

A joint effort between CECOM’s 
Software Engineering Center and 
CECOM’s Tobyhanna Army De-
pot delivers protection against 
vulnerabilities securely and almost 
virtually—as quickly as those vul-
nerabilities are discovered. This 
ability to rapidly react to remain 
operable is exactly what Soldiers 
need for reliable, secure operations. 

New Acquisition Construct
CECOM will be decisively en-

gaged in the new acquisition con-
struct of “adapt and buy.” CECOM, 

along with the Army Materiel 
Command, will provide science 
and technology, contracting, and 
sustainment expertise to the 
cross-functional teams that are the 
cornerstone of the new acquisition 
construct. In the area of sustain-
ment, the focus will be on reducing 
the demand on Soldiers and the Ar-
my’s operational formations.

CECOM will reduce demands on 
Soldiers by collaborating early with 
PMs on strategies that will make 
sustainment intuitive. These sus-
tainment strategies must focus on 
not burdening Soldiers while, at the 
same time, not sparking force struc-
ture growth. 

This will require the milestone 
decision authority to make tough 
decisions early in a system’s life cy-
cle regarding intellectual proper-
ty and technical data rights. These 
two components are critical to the 
Army’s ability to sustain a system 
organically.

To meet the challenges described 
above, CECOM’s amazingly capa-
ble individuals and teams and its 
industry partners will continue to 
meet the nation’s needs through 
innovation, collaboration, and low-
tech elbow grease—100 percent of 
the people doing 100 percent of the 
work. 

CECOM is on the leading edge 
of the evolving relationship among 
Soldiers, machines, and software, 
and the risk of meeting technolog-
ically advanced adversaries is in-
creasing. The stakes are high, and 
the time has never been more criti-
cal for CECOM to get C4ISR sus-
tainment right. 
______________________________

Maj. Gen. Randy S. Taylor is the 
commander of CECOM and Aberdeen 
Proving Ground, Maryland. He holds a 
bachelor’s degree in systems manage-
ment from the University of Maryland 
and master’s degrees in telecommu-
nications management and national 
security and strategic studies. He is a 
graduate of the Naval War College.
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The Final 
Tactical Mile in 
Multi-Domain Battle: 
Seizing Mosul, Tal Afar, 
and Raqqa

An Iraqi Counter Terrorism Service con-
voy moves toward Mosul, Iraq, on Feb. 23, 
2017. The breadth and diversity of partners 
supporting Combined Joint Task Force– 
Operation Inherent Resolve demonstrate the 
global and unified nature of the endeavor to 
defeat the Islamic State group in Iraq and 
Syria. (Photo by Staff Sgt. Alex Manne)

	By Brig. Gen. Christopher J. Sharpsten
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Sustainers in 

Combined Joint Task 

Force–Operation 

Inherent Resolve are 

employing 

Multi-Domain Battle 

concepts to sustain 

their partners.

Today’s sustainers live and op-
erate in a multi-domain en-
vironment. Successful com-

pletion of the sustainment mission 
hinges on a holistic approach across 
the spectrum of land, air, maritime, 
cyberspace, and space domains.

The Army’s Multi-Domain Battle 
concept, which is being developed 
under the leadership of the Army 
Capabilities Integration Center, fo-
cuses on the character of war in the 
2040 to 2050 time frame. This will 
be a fight against a near-peer adver-
sary, but the theoretical applications 
of Multi-Domain Battle doctrine are 
not just theoretical; they are in daily 
use today. 

The battles to defeat the Islamic 
State group and liberate the cities of 
Mosul, Tal Afar, and Raqqa are all 
multi-domain fights. Our sustain-
ers are actively integrated at multiple 
echelons supporting the fight through 
seamless integration across the land, 
air, maritime, and cyberspace domains 
to enable the fight. This is our story.

Operation Inherent Resolve
The Combined Joint Task Force–

Operation Inherent Resolve (CJTF–
OIR) mission is to defeat the Islamic 
State group in designated areas of 
Iraq and Syria and to set conditions 
for follow-on operations to increase 
regional stability. This is a multi- 
domain fight involving coalition forc-
es, Iraqi Security Forces (ISF), and 
Syrian Democratic Forces (SDF). 

The battles to seize and clear Mosul, 
Tal Afar, and Raqqa provide an ex-
cellent backdrop to describe our sus-
tainment support in a multi- domain 
environment. The seizure of Mosul 
was a challenging nine-month urban 
operation for the ISF. Despite stub-
born Islamic State group resistance 
and complex urban terrain, the ISF 
proved to be a resilient and profes-
sional force. Throughout the cam-
paign, the ISF not only regenerated 
lost combat power but also continued 
to build new combat brigades for fu-
ture fights. 

Following a brief tactical pause of 
a few weeks to refit and reposition, 

the ISF postured for a multiprong as-
sault using three Iraqi army divisions 
to seize and clear the city of Tal Afar 
and the surrounding area. Although 
this was expected to be another tough 
urban fight, the ISF masterfully ma-
neuvered and drove the Islamic State 
group from their last stronghold in 
the north in an eight-day operation.

The SDF has used a similar meth-
od to grow its capability and strength. 
The SDF is a light infantry force, and 
it has expertly maintained the ini-
tiative over the Islamic State group 
through its ability to amass forces 
while simultaneously providing crit-
ical mission command. 

The SDF’s air assault seizure of 
key terrain near Tabqah Dam and 
the follow-on clearance of Raqqa is a 
perfect example of integrating multi-
ple assets into a multi-domain battle. 
Through its ability to blend multidi-
mensional warfighting, it created a 
window of opportunity that led to its 
ultimate success.

Through all of these fights, the 
CJTF–OIR coalition used a wide 
array of multi-domain enablers to 
facilitate the success of our partner 
forces, the ISF, and the SDF. These 
enablers encompass an array of tools 
across the warfighting functions to 
include sustainment.

The Traditional Domains
The traditional domains of land, 

air, and maritime have always been 
part of the Army’s combat opera-
tions. While land combat is our core 
competency, we routinely use the air 
and maritime domains to create win-
dows of opportunity for land forces. 
Within the CJTF–OIR area of oper-
ations, we rely heavily on ground and 
air lines of communication (LOCs). 
However, those LOCs are occasion-
ally disrupted by weather, political 
sensitivities, and enemy activities. 
To overcome these frictions, our 
sustainers are seasoned to look for 
innovative ways to achieve logistics 
dominance by, with, and through our 
partner forces.

The air domain is a frequent solu-
tion for supporting the SDF in Syr-
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ia. In the past 12 months, the Army 
conducted over 100 airdrop missions 
that deployed more than 1,000 bun-
dles of supplies to various geograph-
ically dispersed forces and isolated 
elements. By doing so, sustainers were 
able to provide a range of mission- 
essential supplies including meals, 
water, ammunition, and fuel. Airdrop, 
in addition to rotary-wing resupply 
operations, will continue to be a key 
sustainment enabler in the air domain.

While the maritime domain may 
seem absent from the CJTF–OIR’s 
arid environment, it became a critical 
domain during the initial stages of 
the Raqqa campaign. The air assault 
across Lake Asad to seize Tabqah 
Dam was a classic example of creat-
ing a temporary window of superior-
ity over Islamic State group forces. 

However, Lake Asad presented a 
geographic obstacle for Army logis-
ticians supporting an isolated force. 
With limited air assets and no ground 
routes available, they established a 
tactical sea LOC using Zodiac boats. 
The waterborne movements were 
critical to the fight by transporting 
personnel, equipment, and key re-
supply. We have since established a 

ground route to support forces on the 
other side of Lake Asad, but the sea 
domain technique remains a viable 
option in the future. 

The Nontraditional Domains
During an Association of the Unit-

ed States Army hot topic session on 
June 30, 2017, Joshua Marcuse, the 
executive director of the Defense 
Innovation Board, challenged the 
audience “not to think about moving 
stuff, but to think about moving data.” 

Recent history and operations have 
highlighted the importance of mas-
tering the cyberspace domain in order 
to achieve logistics success and sustain 
the fight. Furthermore, during discus-
sions about future near-peer conflicts, 
Army leaders agree that concentrated 
logistics operations should be avoided 
to prevent targeting. 

Although the threat of the Islam-
ic State group targeting our logistics 
sites exists, the Army avoided concen-
trated logistics operations in Mosul, 
Tal Afar, and Raqqa for a completely 
different reason. The CJTF–OIR’s 
operational environment has limited 
ground and air LOC capacity. 

As a result, logistics mass is not 

feasible, and we have been forced to 
prioritize the exchange of information 
in order to provide a more responsive 
requirements process. This process 
hinges on cyber connectivity and in-
tegration before the physical distribu-
tion of materiel even begins. 

Data exchanges between partner 
forces and supporting coalition forc-
es enable the coalition to procure and 
distribute critical equipment and sup-
plies as needed. In this environment, 
requirements visibility and efficient 
distribution replace logistics mass. 

Internet portals, email, video tele-
conferences, and the iPhone Face-
time application have all become 
routine cyber tools that are used to 
communicate with partner forces. 
We view these tools as a way to fa-
cilitate traditional methods of com-
munication in an expedited manner. 

As we move forward, we are look-
ing for innovative ways to leverage 
commercial technologies in order to 
improve sustainment data feeds. The 
Iraqi telecommunications network 
has made great strides in the last 
decade. U.S. teams are looking for 
ways to harness the local network to 
provide a system for in-transit visi-

Sustainment units conduct aerial resupply to the Syrian Democratic Forces, who are partnering with the Army to fight the 
Islamic State group.
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bility (ITV). In the CJTF–OIR area 
of operations, we see a possibility for 
a capability similar to how Amazon 
links orders to the UPS system to 
provide ITV. 

The existing radio-frequency ITV 
network is robust, particularly in the 
Kurdish regions of Iraq. If we can link 
the unclassified ITV database to the 
ITV network, we would be able to 
track requirements from initial re-
quest to final delivery. This would fos-
ter additional transparency, trust, and 
accountability among our partners.

Another cyber tool in our arsenal 
focuses on enhancing logistics secu-
rity. The Army initiated the use of 
Secure Electronic Enrollment Kits 
(SEEK) on the Northern Distribu-
tion Network, a contractor-managed 
Kurdish regional route that provides 
a ground LOC from Erbil in Iraq to 
our major logistics node in northern 
Syria. The Northern Distribution 
Network had little military super-
vision, so the Army sought ways to 
oversee who was managing its cargo 
on the route. 

SEEK biometrics improve con-
tractor vetting efforts by screening 
drivers and passengers at pickup, 

border crossings, and delivery points. 
Since SEEK was implemented, we 
have been able to apprehend multiple 
Islamic State group sympathizers on 
the ground LOC, thereby safeguard-
ing cargo. 

Lastly, there is the information 
domain. We view our efforts in this 
domain as passive, not active. The in-
formation domain is a dynamic land-
scape of tribal, cultural, religious, and 
political tensions. Sustainers and con-
tracted vendors navigate this complex 
domain daily as they transit the re-
gion and acquire, store, distribute, and 
deliver needed cargo and services. 

Daily engagements with the people 
of Kuwait, Iraq, and Syria put sustain-
ers on the front line of CJTF–OIR 
messaging. This interaction helps us to 
remain ahead of enemy forces because 
our message—that we are here en-
abling our partner forces to defeat the 
Islamic State group—is heard first. 

Gen. David G. Perkins, the com-
manding general of the Training and 
Doctrine Command, states in his 
July–August 2017 Military Review 
article, “The Multi-Domain Battle 
concept will continue to improve our 

capabilities across warfighting func-
tions so we can arrive on the future 
battlefield as a converged and inte-
grated joint force, one step further 
and one step faster than our enemy.” 

The Army is the world’s preemi-
nent land power that fights and wins 
wars as part of the joint force. Army 
forces are able to integrate, synchro-
nize, and optimize the efforts of mul-
tiple partners. Our mission in Iraq 
and Syria is nested in those two top-
line messages. As we prepare for fu-
ture fights in this complex world, we 
must be prepared to fight and sustain 
across multiple domains. Today’s sus-
tainers embrace multi-domain con-
cepts in order to holistically support 
the force and maintain operational 
momentum over the enemy.
______________________________

Brig. Gen. Christopher J. Sharpsten 
is the CJ-4, director of sustainment, for 
the CJTF–OIR. In previous assignments, 
he commanded the 3rd Expeditionary 
Sustainment Command at Fort Bragg, 
North Carolina, and served as the De-
partment of the Army G-45/7 respon-
sible for Army logistics force structure, 
doctrine, and strategy development.

A tactical sea line of communication was established across Lake Asad using Zodiac boats. These boats transported personnel, 
equipment, and supplies to an isolated force when no ground routes were available.
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Sgt. Thomas Bruce, the 35th Theater Tactical 
Signal Brigade motor sergeant, helps with 
maintenance during his unit’s biannual field 
training exercise at Fort Gordon, Ga., on Nov. 
5, 2017. (Photo by Sgt. Victor Everhart Jr.) 

The Anatomy of 
Two-Level

Maintenance in 
Multi-Domain Battle

	By Brig. Gen. David Wilson
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Operators and 

maintainers must 

be well-versed in 

two-level maintenance 

processes in order to 

keep pace with the 

demands of 

Multi-Domain Battle.

In Multi-Domain Battle (MDB), 
maintenance will remain the 
cornerstone of readiness and lo-

gistics will remain the muscle that 
enables the fist to strike. MDB will 
require the logistics profession-
als responsible for maintaining the 
force to master two-level mainte-
nance (TLM) processes. These pro-
cesses will enable them to maintain 
forces at the tip of the spear using 
capabilities that allow them to fix far 
forward.

To do this, maintainers and logis-
ticians will be required to execute 
an enterprise maintenance process 
across five domains (air, land, mari-
time, space, and cyberspace) that will 
allow the Army to meet expedition-
ary, operational, and home-station 
requirements simultaneously. This 
process will ensure that maintainers 
in all components are ready to op-
erate anywhere, anytime, and in any 
environment. 

This will require rigorous train-
ing and discipline in maintenance 
management operations. In order to 
master TLM, Army organizations 
and personnel must understand its 
anatomy.

The Anatomy of TLM
It has now been more than a decade 

since Army maintenance officially 
morphed from four levels to two. So 
what is TLM? Why did we change 
the maintenance process? What is 
the standard? Are we spending too 
much time on maintenance? Are we 
over-maintaining our equipment? 

The TLM system is how the 
Army delegates the responsibility 
of specific tasks to ensure weapons 
and equipment are maintained ef-
fectively and efficiently. The system 
separates Army maintenance into 
two categories: field-level mainte-
nance and sustainment-level main-
tenance. Field-level maintenance is 
an on- system or near-system repair 
process that returns equipment to 
the user. Sustainment-level main-
tenance is an off-system repair pro-
cess that returns equipment to the 
supply system.

Implementing TLM reduced the 
Army’s logistics footprint and al-
lowed for a swift maintenance re-
sponse in any environment. TLM 
repairs equipment at the point of 
need. It uses fewer maintenance ech-
elons, which eliminates duplication 
of work and procedural steps. The 
result is increased productivity and 
combat power. The commander’s 
ability to build and preserve combat 
power in MDB will be enhanced by 
maintainers’ mastery of TLM.

Commanders at all levels are man-
dated by Army Regulation (AR) 
750-1, Army Materiel Maintenance 
Policy, to maintain equipment to the 
maintenance standards specified in 
paragraph 3-2. The Army mainte-
nance standard has not changed from 
when it was first implemented in 
1979. It is defined by the equipment’s 
technical manual (TM) 10 series or 
TM 20 series or technical data plan. 
What has changed is the echelon at 
which the standard is achieved.

Field-level Maintenance
Field-level maintenance is per-

formed by individual units, or their 
supporting units, on their own 
equipment. Systems are repaired 
in maintenance facilities, motor 
pools, mobile shops, or the tactical 
environment. 

Duties for this level of main-
tenance include approved field- 
level modification work orders, fault 
and failure diagnoses, battle dam-
age assessment and repair, recov-
ery, calibration, and replacement 
of damaged or unserviceable parts 
and components. Other duties in-
clude the manufacturing of critical 
unavailable parts and inspecting, 
servicing, lubricating, adjusting, and 
replacing parts, minor assemblies, 
and subassemblies. 

Two groups perform maintenance 
actions at the field level: crews/
operators and maintainers. Each 
maintainer is responsible for specific 
functions at a certain level of main-
tenance according to a maintenance 
allocation chart found in the TM 
for each piece of equipment. All TM 
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10 series and TM 20 series tasks and 
70 percent of TM 30 series tasks are 
aligned under field-level mainte-
nance. (See figure 1.)

For example, a brigade combat 
team, the Army’s primary combat 
formation, has the full complement 
of maintenance capabilities within 
its organic units. If a brigade weapon 
system is damaged and is reparable 
using field maintenance, there is no 
need to evacuate that system to an-
other unit or echelon. The forward 
support companies and field main-
tenance company within the brigade 
support battalion have the ability to 
do all field-level repairs.

Another example is the combat sus-
tainment support battalion’s support 
maintenance company. Army Tech-
niques Publication 4-93, Sustain-
ment Brigade, says that the support 
maintenance company provides field 
maintenance and technical assistance 
support to echelons-above-brigade 
units on an area basis. 

The support maintenance compa-
ny’s capabilities include communica-
tions, electronics, small-arms, radar, 
and missile repair, welding, fabri-
cation, and recovery assistance to 
units within its area. When attached 
to the combat sustainment support 

battalion, this unit does not provide 
sustainment maintenance. 

Sustainment-level Maintenance
Some maintenance tasks that had 

been performed at the unit lev-
el were moved to the sustainment 
level. In fact, 30 percent of TM 30 
series and all TM 40 series and TM 
50 series tasks are performed at this 
level. 

Sustainment-level maintenance is 
performed at specific facilities that 
specialize in national-level mainte-
nance. These facilities include the 
depots, Army field support bri-
gades, Army field support battal-
ions, and logistics readiness centers 
when granted authorization from 
the Army Materiel Command. The 
sustainment maintenance function 
can be employed at any point in the 
integrated logistics chain.

It is important to remember that 
when equipment is evacuated or 
sent to a depot facility, a supply 
transaction takes place. Once the 
equipment is received, repair or 
replace tasks are performed by per-
sonnel who have higher technical 
skills using specialized tools and 
equipment that are not available 
at the field level. Those tasks in-

clude inspection, test, repair, mod-
ification, alteration, modernization, 
conversion, overhaul, reclamation, 
and reconstruction of parts, assem-
blies, subassemblies, components, 
equipment end items, and weapon 
systems.

Readiness
Maintenance is the cornerstone 

of readiness. As long as you are 
good at maintaining the eight con-
ditions of the maintenance stan-
dard described in AR 750-1, you 
are good at TLM. 

Time. Are we spending too much 
time on maintenance? You be the 
judge. Before you decide, you have 
to understand the difference between 
the TM 10 series and TM 20 series 
standards.

PMCS. Readiness starts with 
preventive maintenance checks 
and services (PMCS). In order to 
achieve the Army’s maintenance 
standard, every piece of equipment 
goes through the PMCS process. 
PMCS starts with the operator, the 
equipment, and the associated TM. 
It gives the operator or crew mem-
ber a checklist that delineates an 
order of checks and services. Each 
step is clearly defined and tells the 

Two-Level Maintenance
(Effective 2005)

Four-Level Maintenance
(Before 2005)

Maintenance 
Level

Types of Organization  
(Not all inclusive)

Field
(Includes operator and 

maintainer levels.)

Operator/Crew 10 All

Organizational 20 Forward Support Company
Field Maintenance Company

Support Maintenance Company
Logistics Readiness CenterDirect Support 30

Sustainment
(Includes below depot and 

depot levels.)

Direct Support 30 Logistics Readiness Center
with approval

General Support 40
Army Depots

Anniston, Alabama
Corpus Christi, Texas

Red River, Texas
Letterkenny, Pennsylvania
Tobyhanna, Pennsylvania

Depot 50

Figure 1. Two-level maintenance realigned maintenance tasks into field-level and sustainment-level maintenance.
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user what to check, when to check 
it, and exactly how to check it. 

According to TM 10 series man-
uals, PMCS is conducted before, 
during, and after any type of move-
ment or use. On the other hand, TM 
20 series manuals have the main-
tainer performing routine quarter-
ly, semiannual, annual, and biennial 
services. 

Both standards require the unit to 
conduct scheduled services, lubri-
cate equipment, record and report 
deficiencies and shortcomings, and 
order replacement parts. 

Through the PMCS process, all 
faults should be identified. Are Sol-
diers conducting their required in-
spections before, during, and after 
use?

Faults. Faults are listed in the 
equipment’s TM, which tells the 
operator or maintainer if a fault 
makes the equipment not mis-
sion capable (NMC). According to 
AR 750-1, a fault indicates “that a 
piece of equipment has a deficiency 
or shortcoming.” A deficiency is “a 
fault or problem that causes equip-
ment to malfunction. Faults that 
make the equipment NMC are de-
ficiencies.” A shortcoming is “a fault 
that requires maintenance or supply 
action on a piece of equipment but 
does not render equipment NMC.” 
So, deficiencies deadline equipment; 
shortcomings do not. 

Reporting. The key to maintain-
ing readiness is reporting—not just 
reporting, but reporting accurately 
and on time. Inaccurate or late re-
porting leads to limited resources 
and a false sense of readiness. Poor 
maintenance supervision contributes 
to a user’s failure to check the condi-
tion of equipment and report faults 
accurately. 

Leadership. Where are leaders 
throughout all of these process-
es? On the line! The commander’s 
maintenance program is most suc-
cessful when leaders at all levels are 
fully engaged. Their involvement in 
maintenance meetings underscores 
the principle that maintenance is 
the cornerstone of readiness and 

readiness is a priority. 
Complacency is the enemy of 

leaders, maintainers, and operators 
alike during routine actions in a 
non-combat environment. There-
fore, a leader’s presence on the line is 
critical to enforce standards of dis-
cipline, impart pride in ownership, 
and keep Soldiers engaged. Soldiers 
care when they see their leaders care. 
Is maintenance your priority? If so, 
it will be theirs.

Over-maintaining equipment. Are 
we over-maintaining our equipment? 
No. You can never over-maintain. 
Perhaps you can over-service. Sched-
uled and unscheduled maintenance 
are equally important. The more we 
touch our equipment, the more likely 
it is to be ready at a moment’s notice. 

The hard questions. I encourage 
you to ask the hard questions. Is my 
unit really ready? Can I do more? 
Your involvement is critical to build-
ing and preserving readiness.

TLM in MDB
TLM will be required to keep pace 

with the demands of MDB. When 
operational readiness rates are con-
sistently above the Army standard, 
a commander has the flexibility and 
confidence to act immediately to 
create and exploit temporary win-
dows of advantage, restore capability 
balance, build flexible and resilient 
formations, and alter force posture to 
enhance deterrence.

It is critical that operators and 
maintainers be well-versed in TLM 
processes as the Army begins to in-
corporate new technology in the 
maintenance arena. This will enable 
maintenance formations to pre-
serve weapons and platform securi-
ty, use condition-based maintenance 
(CBM) and CBM+, and employ ad-
ditive and subtractive manufacturing. 
These promising capabilities will en-
hance maintainers’ ability to support 
the demands of the warfighter on the 
multi-domain battlefield. 

Emerging weapon systems and 
platforms demand a systematic ap-
proach to ensure security and pro-
tection against cyberthreats capable 

of limiting, disabling, or destroying 
weapon systems and platforms.

CBM and CBM+ support predic-
tive maintenance capabilities. Ac-
cording to the CBM+ guidebook, it 
uses a “systems engineering approach 
to collect data, enable analysis, and 
support the decision-making pro-
cesses for system acquisition, sustain-
ment, and operations.”

Additive and subtractive manu-
facturing, such as 3-D printing and 
computer numerical control machin-
ing, provide unique or low-density 
parts at the point of need, reduce the 
demand on the supply chain, address 
parts obsolescence, and enhance 
on-system and off-system repairs 
forward.

Reliable access across space and cy-
berspace will be increasingly import-
ant to support emerging technologies 
that increase the Army’s ability to 
sustain an expeditionary force across 
a distributed battlefield. 

What risks are inherent with in-
creased use of technology in the 
maintenance arena? How do we 
maintain readiness during periods 
of disconnected operations? Can we 
diagnose faults, manufacture parts 
at the point of need, or employ pre-
dictive analytics when satellites are 
down? These questions demand our 
consideration.

As we leverage technology to ex-
pand our maintenance capabilities, 
we are aware of the inherent risks. 
For this reason, we must never forget 
that our most critical, trusted assets 
are our maintenance professionals 
and the leaders who demand a dis-
ciplined approach to TLM. Through 
a disciplined approach to TLM, we 
will be able to fix far forward and 
provide service to the line, on the 
line, on time. Go Ordnance!
______________________________

Brig. Gen. David Wilson is the 40th 
chief of Ordnance and the commandant 
of the Ordnance School at Fort Lee, Vir-
ginia. He is a graduate of The Citadel, The 
Military College of South Carolina, and the 
Industrial College of the Armed Forces.
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Looking Back for the 
Way Ahead 

An Interview With Retired 
Gen. Lloyd Austin

Secretary of Defense Ash Carter and Gen. 
Lloyd Austin tour U.S. Central Command 
facilities on Jan. 14, 2016. (Photo by Sgt. 1st 
Class Clydell Kinchen) 
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During his 41-year career, re-
tired Gen. Lloyd J. Austin III 
led many troops into combat. 

He served as the 3rd Infantry Divi-
sion’s assistant division commander 
for maneuver during the invasion of 
Iraq, the vice chief of staff of the Army, 
the commander of the Combined 
Joint Task Force–Afghanistan, and 
the commander of the U.S. Central 
Command before retiring in 2016. In 
this interview, he reflects on what his-
tory teaches us about transforming to 
a Multi- Domain Battle (MDB) force.

Throughout your career, you saw the 
Army undergo several major transfor-
mations. What were some of the most 
challenging, and how did you adapt?

In over 41 years of service, I had 
the honor to see and experience a 
lot of change. The Dupuy Reforms 
in the mid-to-late 1970s, the rise of 
TRADOC [the Training and Doc-
trine Command], the development 
of the “big five” weapon systems, and 
the AirLand Battle doctrine have all 
been truly transformational. The end 
of the Cold War, the nuclear weap-
ons drawdown, and the subsequent 
proliferation of conventional arms 
have shaped how we view the oper-
ational environment.

I was one of the first cohorts of 
officers to benefit from the move to 
the all-volunteer force. Operationally 
and logistically, I saw and experienced 
the move from the linear battlefield 
to the nonlinear battlespace and now 
to MDB. Dramatic changes in the 
operational environment today re-
inforce the need for a focus on the 
Third Offset Strategy and MDB.

The Gulf War was truly the water-
shed event in how we understood the 
post-Cold War operational environ-
ment. The events of 9/11 brought an 
end to the notion of a water’s edge di-
viding matters of the foreign and the 
domestic and how we defined mili-
tary operations other than war in its 
newest form of “gray zone” warfare.

Shifts in operational art, force 
development, and employment de-
signs and methods drove our con-

cept of a heavy force versus a light 
force; [we were] constantly in search 
of an effective middleweight force 
and operational method. We de-
veloped over-the-horizon strategic 
employment techniques using the 
counter- Islamic State group cam-
paign as a recent test case. This has 
re -emphasized the importance of the 
indirect, by-with-through approach, 
which uses a mix of precision fires, 
special operations forces enablers, and 
intelligence, surveillance, and recon-
naissance (ISR) in support of a reli-
able, indigenous ground force partner.

The one constant that I have ob-
served throughout all of these trans-
formations, the one essential element 
of continuity that we could always rely 
on, was the American Soldier. The 
Soldier is, and has always been, the 
central key to successful adaptation.

AirLand Battle doctrine took shape 
in the early ’80s and guided the Army’s 
readiness and development through 
the end of the Cold War and Operations 
Desert Storm, Iraqi Freedom, and En-
during Freedom. Do you foresee that 
MDB will be similarly significant?

As I learn more about the concepts, 
force designs, and innovations com-
ing about under MDB, I’m remind-
ed that history is a willing teacher, 
when and if we choose to listen to its 
lessons. History teaches us that the 
character of our fights have changed 
and will continue to change. Today, 
I see us facing compound threats. 
These threats don’t just add up to 
a bigger sum of a problem facing 
our forces, but rather are multiplied 
problem sets that we will have to face 
and overmatch.

I believe that these new compound 
threats feed new compound wars. To 
achieve synergistic wins in a com-
pound war, we are going to need at 
least matching compound capabil-
ities. A good example of this is the 
compound war that we now face in 
Syria and Iraq.

To be a successful and usable doc-
trine, MDB will have to be built with 
this new environmental compound 

A retired general who 

served as vice chief 

of Staff of the Army 

and led troops in Iraq 

and Afghanistan lends 

his 41 years of Army 

experience to explain 

how recent history 

can prepare the Army 

for Multi-Domain 

Battle.
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security reality in mind. It must be 
designed and manned with new 
force tools, updated employment and 
sustainment techniques, new for-
mations, and most importantly with 
new talent. The competent and con-
fident Soldier, operating with agility 
in this environment, is most critical. 

In 2010, as the commander of U.S. 
Forces–Iraq, you oversaw the Army’s 
largest logistics operation in six de-
cades to remove millions of pieces of 
equipment. Can you elaborate on the 
impact of sustainers on this effort?

The impact of our great sustainers 
was nothing less than the decisive ef-
fort and action of this final phase of 
our campaign. It’s not often that you 
hear sustainment operations described 
in this way, as the decisive action. 

We have to change our tradition-
al ways of seeing and approaching 
tooth-to-tail operations. In both war 
and peacetime operations, the truly 
decisive action is always in the fin-
ishing; that’s not something that’s 
limited to only tooth operations, es-
pecially in the contemporary oper-
ational environments. As the Army 
moves toward MDB, we absolutely 
must change how we think about this. 

You were the architect of the counter- 
Islamic State group campaign in Iraq 
and Syria that we are using today. 
What lessons learned can you share 
about the way the Army should operate 
as we move toward the MDB concept?

I think we got the counter- Islamic 
State group campaign plan more 
right than wrong in our strategy, 
operational approach, and force re-
designs. We identified early on what 
Abu Bakr al-Baghdadi’s main stra-
tegic error was—erasing the Iraqi- 
Syrian international border when he 
did. This enabled the United States 
and our coalition partners to deliver 
fires into Syrian sanctuaries. We had 
the vision early on to exploit this to 
our advantage.

That experience emphasizes the 
importance of gaining and main-

taining an accurate appreciation of 
the ever-changing operational envi-
ronment. The necessity of coalitions, 
comprising willing and able partners, 
built and maintained through secu-
rity force assistance activities is an 
essential enabling capability. 

The kinds of compound wars we face 
today, and what our counter- Islamic 
State group campaign faced, demand 
extreme strategic patience. Vital to 
this is having a clear strategy to give us 
a sense of perspective. Our ability to 
keep in perspective the many tactical 
setbacks, stalls, and stalemates we ex-
perienced throughout the campaign, 
along with those we had projected 
we’d likely experience, is essential. 

Another lesson gathered is that 
of fast power. This entails placing 
the enemy on the horns of multiple 
dilemmas near simultaneously and 
being able to sustain this multiprong 
pressure over time and expansive dis-
tances. Momentum was key and will 
be essential in MDB.

Lastly, a revolution in technologi-
cal affairs does not equal a revolution 
in military affairs. At times, we’ve 
placed too much hope and credit on 
the winning ingredient being tech-
nological solutions. Technology is a 
necessary ingredient to any and all 
winning combinations of strategy 
and force, but it is insufficient alone. 
The key is human talent. It’s the pure 
and noble courage of the American 
Soldier that counts the most.

As you know, the chief of staff of the 
Army’s number one priority is read-
iness. How do logisticians need to 
change to maximize readiness as the 
Army shifts to a more expeditionary 
environment?

Supply versus demand has al-
ways been a false choice. Effective 
operational doctrines find ways of 
achieving and sustaining both in 
cost-effective ways. We must recon-
sider and think bigger about what we 
define as readiness. We need to think 
and act in terms of comprehensive 
joint readiness. New thinking and 
new ways of research and develop-

ment, procurement, and maintenance 
of pre-positioned stocks to enable 
forward presence are key. I believe 
there are ways to enable coproduc-
tion through revised foreign military 
sales (FMS) or direct commercial 
sales and pooled, partnered invest-
ments in pre-positioned stocks.

Building partner capacity with 
full-suite, full life cycle, head-to-tail, 
train, advise, and assist support is an 
amazing enabler. Our partners’ tails 
will be the lifelines of our tooth oper-
ations; their tail is, in essence, our tail. 
Thus, we need to resource and advise, 
assist, and accompany accordingly.

From a training perspective, we 
need to have longer duration assign-
ments of our talent base with foreign 
partners. This will grow our operators 
and logisticians abroad as well as at 
home. We need to be more multilin-
gual in our operations and logistics 
and have as much expertise in our 
partners’ defense and security enter-
prises as we do in our own.

We need to relearn and remem-
ber the paradoxical lessons of small 
footprints and retrograde operations. 
Having fewer of our own boots on 
the ground incurs having more mis-
sion command, fires, medevac, and 
ISR assets in the MDB fight. 

In future wars, we will likely not 
have the major forward operating 
bases and contractor support we’ve 
had throughout the past 16 years. 
What benefits and challenges will this 
smaller footprint have for battlefield 
sustainment? 

While I see the rising anti-access/
area denial threat, I don’t see it as hav-
ing completely arrived upon us yet. 
On the contrary, the United States at 
this very moment still enjoys a robust, 
worldwide forward presence support-
ing over 180,000 Soldiers in forward 
operating bases ranging from austere 
to mature. In fact, in the Middle East, 
greater Levant, and Central Asian 
States, the United States enjoys a very 
mature forward presence and transre-
gional security architecture.

It was because of over 40 years of 
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continuous investments in building 
partner capacity and foreign assistance 
programs that we were able to adjust 
and respond so rapidly and effective-
ly to the threats of the Islamic State 
group in 2014. This is just one example.

I believe we should be doing all we 
can to preserve our current forward 
presence to the greatest extent pos-
sible rather than cede ground and 
regional partnerships. We should 
extend and expand on our lessons 
learned, showing the benefits of long-
term investments in theaterwide in-
frastructure and the capabilities of 
joint and combined pre-positioning 
of common enablers such as ballistic 
missile defense, cyber, C4ISR [com-
mand, control, communications, 
computers, and ISR], and transre-
gional strategic mobility assets. 

We should also look to leverage 
creative solutions via condition-
al foreign military financing and 
FMS. Achieving 100 percent readi-
ness of the force at home will come 
at the cost of not having a sufficient, 
ready force for our fights abroad at 
the times and places of our choos-
ing. If we do move to smaller foot-
prints overseas, we’ll need to support 
smaller formations with more, not 
less. This means more ISR and mis-
sion command headquarters as well 
as robust force-projection platforms. 
Presence buys you influence, which 
is built on trust; you can’t surge trust. 

Robotics, autonomous systems, and 
artificial intelligence are transform-
ing the private sector. How do you see 
advancements in technology impact-
ing the Army’s future sustainment 
operations? 

Each service has been working to 
bring new and innovative solutions 
to support the Department of De-
fense’s Third Offset Strategy. The 
idea in this strategy is that advances 
in autonomous systems will lead to a 
new era of human-machine collabo-
ration and combat teaming.

I see this happening across all battle 
operating systems and certainly across 
our sustainment functions. As I un-

derstand it, the Army Capabilities In-
tegration Center is working on plans 
to help reduce logistics footprints 
through commercial and military 
technologies such as additive manu-
facturing, alternative fuels, advanced 
power generation, autonomy, artificial 
intelligence, and laser weapons.

Looking at long-term demand re-
duction returns, our efforts to provide 
capabilities to use alternate sources 
of energy, such as hydrogen vehicles 
or hybrid-electric technology, could 
further reduce demand on the sup-
ply chain and prevent a pause like 
the one that occurred on the road to 
Baghdad in 2003.

Additionally, autonomous aerial 
distribution is a desired capability. 
Unmanned aerial systems could de-
liver supplies 150 kilometers away 
with a payload of up to 2,000 pounds. 
Lighter versions that fly closer to the 
surface of the earth might carry 500 
pounds and supply an infantry squad 
every three or four days with fuel, 
ammunition, and water. 

How will the Army’s shift to MDB 
doctrine affect our allies’ and coalition 
partners’ fights?

My crystal ball is not any better 
than anyone else’s in predicting this 
future effect. However, I will predict 
that if combined operations are not 
at the heart and bones of MDB, it 
will be a failure. We can’t allow that 
to happen. 

The services should avoid three tra-
ditional pitfalls revealed during times 
of geostrategic ambiguity and change, 
defense budget stringency, and force 
reductions. First, avoid becoming 
infatuated with, and overcommitted 
to, the latest trends at the expense of 
hedging against the recurring chal-
lenges that have manifested through-
out strategic history. Second, avoid 
being tempted to rename or oversell 
the creation of new war concepts, es-
pecially in support of single-service 
interests that distract from the time-
less and enduring nature of conflict. 
And third, avoid being guilty of over-
playing the “hollow force” card. 

Readiness needs to be seen, under-
stood, appreciated, and approached 
in nothing less than terms of com-
prehensive joint and combined read-
iness. In today’s world of compound 
security threats and gray zone con-
flicts, alliances and coalitions are the 
new centers of gravity. They are the 
sources of power and legitimacy sup-
porting the order of the system as 
well as the reputational and instru-
mental power of the United States as 
the leader. As such, alliances, coali-
tions, and regional partnerships must 
be invested in accordingly.

History doesn’t repeat itself, but we 
do. And we tend to do so in the worst 
ways and at the worst times when we 
fail to know our own history or de-
cide to ignore it outright. History can 
and should be illustrative for us as we 
consider the potential advantages 
and challenges of MDB.

In the 1980s, it was the Desert One 
mission [rescue operation] that made 
our lack of jointness obvious, undeni-
able, and most tragic until our Army 
and sister services began to fully em-
brace this concept. Even then, it took 
Congress to mandate it for us to be-
gin to finally inculcate jointness. 

In the wake of the 9/11 attacks, our 
own leaders’ assessments summed up 
our lack of jointness as a collective 
failure of imagination. Our failures to 
embrace the imperatives of integrated 
intergovernmental and interagency op-
erations led to gaps in our understand-
ing of the operational environment.

The environments of both today 
and tomorrow demand nothing less 
than joint, intergovernmental, inter-
agency, and multinational approach-
es. MDB cannot afford to leap ahead 
of our alliances and coalition partner 
capabilities. 

Trust is the essential ingredient to 
forming, norming, and holding to-
gether coalitions. Coalition manage-
ment has to be at the core of future 
MDBs.
_______________________________

This interview was conducted by the 
Office of the Army Deputy Chief of Staff, 
G-4, Logistics Initiative Group.
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Logistics Support to  
Semi-independent Operations

	By Dominick L. Edwards

Training and Doctrine Com-
mand Pamphlet 525-3-7, The 
U.S. Army Functional Concept 

for Movement and Maneuver (AFC-
MM), outlines the way the Army must 
operate to win against future threats. 
This guidance has implications for all 
warfighting functions. The most sig-
nificant impact to the sustainment 
community is the requirement for fu-
ture brigade combat teams (BCTs) to 
be able to operate semi-independently 
for up to seven days without relying on 
ground lines of communication. 

The future battlefield will be more 
active and lethal, and every domain—
land, air, cyberspace, space, and mari-
time—will be contested. According 
to the AFC-MM, this will drive the 
Army to “operate dispersed to avoid 
enemy strengths and evade enemy 
attacks, while retaining the freedom 
of movement to concentrate combat 
power rapidly across domains to fight, 
survive, and win.” 

To address this requirement, the 
AFC-MM prescribes a break from the 
tightly controlled and rigidly synchro-
nized battles that systematically clear 
enemy forces from terrain. The concept 
further states that BCTs must be able 
to conduct semi-independent opera-
tions by possessing “sufficient mobil-
ity, firepower, protection, intelligence, 
mission command, and sustainment 
capabilities to conduct cross-domain 
maneuver at extended supporting 
range and distance for up to seven days 
while achieving operational objectives.” 

In turn, BCTs may be relieved of 
the requirement to secure traditional 
lines of communication. This will pro-

vide the BCTs time to amass combat 
power, move freely to create dilemmas 
for the enemy, rapidly concentrate 
combat power, and attack the enemy 
at its weakest point. These operations 
introduce challenges for logisticians. 
Meeting the BCTs’ new requirements 
will require the Army to change how it 
operates and sustains its forces. 

The BCT must be able to move 
quickly to capitalize on opportunities 
without being tied to a cumbersome 
tail. To fulfill this requirement, the 
Army must change both ends of the 
supply chain. First, BCTs and their 
support structure must reduce demand. 
Simultaneously, logistics elements 
must improve their ability to support 
BCTs and to survive on the modern 
battlefield. 

Reducing Demand
The AFC-MM states that semi- 

independent operations “require a 
fundamental reduction in demand” 
in order for a BCT to operate for up 
to seven days. Water, fuel, and ammu-
nition constitute the BCT’s greatest 
sustainment footprint, so reducing 
those demands will provide the largest 
gain. The solution is to employ both 
disciplined consumption of commod-
ities and acquisition of more efficient 
platforms and systems.

BCTs are organized to store and 
transport three days of supply. This 
“tail” requires combat power to keep it 
secure against peer threats and reduces 
the BCT’s maneuver options. Consider 
an armored BCT conducting offensive 
operations; the BCT’s requirements and 
capabilities generate a 16 kilometer- 

long logistics column with more than 
98 truck and trailer systems to transport 
classes I (subsistence), III (petroleum, 
oils, and lubricants), V (ammunition), 
and IX (repair parts). 

When a BCT operates semi- 
independently for up to seven days, 
the BCT’s logistics tail grows signifi-
cantly. This increases endurance but 
sacrifices agility and the BCT’s ability 
to rapidly respond to opportunities. To 
help demonstrate the difference in cur-
rent and future requirements, figure 1 
shows how this change affects several 
key supply items. 

The challenge for logisticians is to 
increase the BCT’s endurance while 
maintaining or improving agility and 
flexibility. Part of the solution is to re-
duce logistics demand. 

Water and fuel. Most of the BCT’s 
sustainment assets are tied to storing 
and transporting liquids. Soldiers are 
unlikely to reduce their water require-
ments; however, the Army should in-
vest in innovative water generation and 
purification capabilities to use water 
available in the air and on or below 
the surface. However, these solutions 
must be fuel efficient to avoid simply 
exchanging one liquid for another in 
the supply chain.

Reducing fuel demand is an obvious 
solution that will require significant 
investment. First, the Army must pro-
cure vehicles with more fuel-efficient 
engines. These vehicles must be able to 
use various types of fuel to allow for the 
use of locally procured fuel to reduce 
transport requirements. 

While few hybrid electric engines 
produce the torque necessary to move 

Sustainment units must be prepared to support future brigade combat teams that will be 
required to operate semi-independently for up to seven days. 



                                         Army Sustainment       January–February 2018 41

heavy combat vehicles, building light-
er, more fuel efficient combat vehicles 
with improved armor and active pro-
tective systems will help close this gap. 
Lighter mobile bridges, transporters, 
and recovery assets could be developed 
to support the reduced size and weight 
requirements, generating second-order 
fuel conservation.

The Army must also study all power 
generation requirements in the BCTs 
and their supporting elements to find 
opportunities for fuel savings. Ineffi-
cient systems in command posts in-
crease a generator’s fuel consumption. 
Some goals of command post conver-
gence should be to streamline mission 
command systems’ power require-
ments and to procure fuel-efficient 
power generation equipment. The 
Army should look at innovative pow-
er solutions to further reduce demand.

Ammunition. The BCT’s ammuni-
tion requirements are significant and 
very dense, often leading to wasted 
space as transport vehicles “weigh 
out before they cube out.” Handling 
heavy ammunition requires materi-
als handling equipment, which gen-
erates its own sustainment and fuel 
requirements. 

The Army should invest in light-
weight capabilities that provide in-
creased lethality and are easier to 
transport. Caseless ammunition is one 
potential solution that can reduce am-
munition weight. Another solution is 
to develop directed energy weapons 
with lightweight, reliable, and fuel- 
efficient power requirements.

Repair parts. Class IX constitutes 
the next largest class of supply for 
the BCT to store and transport. Re-
ducing demand will require a twofold 
approach to reduce both stocks and 
maintenance. 

The Army should look for opportu-
nities to use common engines, drive-
trains, and suspension components 
across vehicles to reduce the number 
of lines in the authorized stockage 
list. Secondly, the Army should design 
more reliable and maintainable vehi-
cles and systems that require fewer re-
pair parts and less maintenance.

Batteries. The Army should develop 

lighter batteries that provide improved 
performance. While lighter batteries 
will affect all BCTs, this will mainly 
increase how long infantry BCTs and 
reconnaissance formations can operate 
semi-independently. 

Footprint. The Army must seek ways 
to reduce the logistics footprint and 
consumption for BCT sustainment 
organizations’ demands during semi- 
independent operations. This will re-
quire the sustainment community to 
operationalize innovative resupply 
methods that get the Army beyond its 
current distribution-centric model. 

Improving BCT Support
The AFC-MM outlines how the 

sustainment community can support 
semi-independent operations. BCTs 
must have “100 percent mobile sus-
tainment assets and capabilities” that 
meet demand at the point of need. 
Sustainment elements must be able 
to deliver support by “using multiple 
routes, modes, nodes, and suppliers, 
to provide freedom of action to the 
supported commander.” And, most 
importantly, the BCT must improve 
medical life support and develop a sus-
tainment common operational picture 
(COP).

Medical life support. The AFC-MM 
specifies that “semi- independent and 
dispersed BCT operations generate the 
requirement for an enhanced organic 
medical suite of enablers for prolonged 
care forward.” Units cannot assume air 
evacuation will be feasible and must as-

sume that ground evacuation may not 
be possible. 

The BCT is currently limited to 72 
hours of medical supplies. It is not 
Role 3-capable and lacks mortuary af-
fairs capability. Most significantly, the 
BCT cannot hold patients for extend-
ed periods during offensive operations. 

Designing the BCT’s medical orga-
nizations to support semi-independent 
operations will require several lines of 
effort. First, the Army must resource a 
capability such as an advanced trauma 
management module to prepare for-
ward medics for additional lifesaving 
responsibilities. 

Second, the Army must train med-
ics to sustain a large patient load for 
up to seven days at Role 1 and Role 
2 medical facilities. Finally, the Army 
must study and determine the required 
medical equipment sets and class VIII 
(medical materiel) stockage levels to 
support a BCT for seven days. One 
goal of this study must be to define the 
BCT’s medical storage and transporta-
tion requirements.

The COP. The AFC-MM states that 
freedom of action “requires disciplined 
resource consumption and materiel 
management.” Therefore, the Army 
must develop and field a sustainment 
COP that enables accurate reporting 
and allows sustainers at all levels to 
forecast BCT requirements. 

Today, tactical units carry unneces-
sary supplies when they lack confidence 
in sustainment systems. There is blame 
for such systemic breakdowns at all lev-

Supply 
Items

3 Days of Supply 7 Days of Supply

Amount Transport 
Requirement

Amount Transport 
Requirement

Meals ready-
to-eat

132 pallets 17 flat racks 308 pallets 39 flat racks

Bulk water 60,000 gallons 30 hippos 140,000 gallons 70 hippos

Bulk fuel 313,000 gallons 63 5,000-gallon 
tankers

730,000 gallons 146 5,000-gallon 
tankers

Ammunition 117 pallets 15 flat racks 273 pallets 35 flat racks

Repair parts 60 pallets 8 flat racks 140 pallets 18 flat racks

Figure 1. This table outlines the logistics requirements to sustain armored brigade 
combat team operations for three and seven days.
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els, from the maneuver platoon to the 
expeditionary sustainment command, 
and the Army must address this addi-
tional unnecessary burden because it 
reduces the BCT’s agility and mobility. 

BCTs must carry only what they 
need during semi-independent oper-
ations instead of dedicating space and 
weight for nice-to-have or redundant 
items. BCTs should review their load 
plans and eliminate all unnecessary 
items so that they can use all available 
space to store essential supplies. For ex-
ample, tank crews could leave tarps be-
hind to create space in the bustle rack 
for class I items. However, practices 
like this will generate only some of the 
required reduction of supplies. 

BCTs must also have a COP to en-
sure accurate reporting and timely vis-
ibility of the BCT’s logistics status so 
sustainers can forecast requirements 
and plan resupply operations. This 
COP should enable sustainers to pro-
vide the required supplies at the right 
time to create the trust that will make 
maneuver units more confident “oper-
ating on amber.” 

Additionally, the COP must be ca-
pable of transmitting large amounts of 
data very quickly during limited win-
dows of connectivity when the Army 
network is degraded. It must also be 
protected from cyberspace attacks, 
electronic warfare attacks, and the 
threat’s artificial intelligence and ma-
chine learning tools. 

Innovative support. Sustainment 
elements must find innovative ways 
to improve support to the BCT. One 
idea being developed is a capability 
that provides responsive aerial resupply 
without rotary-wing assets. 

Another opportunity is to develop 
systems and procedures for conven-
tional units that mirror those used by 
special operations sustainment units. 
Finally, the Army should explore how 
BCTs can use operational contract 
support when the operational environ-
ment allows. 

Improving Survivability
Future threats pose significant risks 

to sustainers; they must change how 
they think, function, and operate. Sus-

tainers supporting BCTs must move 
quickly and operate deep in enemy ter-
ritory on an increasingly lethal future 
battlefield. Traveling on supply routes 
always involves risk; however, this risk 
increases during semi-independent 
operations against an armored threat, 
especially if BCTs are bypassing com-
bat forces along the way. 

The AFC-MM acknowledges and 
addresses this challenge with two 
recommendations. First, sustainment 
forces must increase their internal 
protection and offensive capabilities 
in order to travel on long, contested 
supply lines. Sustainment platforms 
must incorporate armor and protection 
without sacrificing payload, mobility, 
and fuel economy. Sustainment forc-
es must be able to disable or destroy 
unmanned aerial systems that provide 
targeting data to artillery systems and 
must possess the weapons and training 
needed to defeat large threats. 

Second, sustainment organizations 
must be able to seamlessly communi-
cate and coordinate with all units that 
operate in the support area. Reducing 
the size and increasing the mobility of 
the brigade support area (BSA) and 
other logistics nodes will contribute to 
rapid maneuver and will increase sur-
vivability because enemies easily locate 
and target large, static assets. Decreas-
ing demand and using alternative dis-
tribution methods will contribute to 
this effort. 

However, the BSA will remain a 
lucrative target, so sustainers must be-
come masters of camouflage to reduce 
their odds of detection. All logisticians 
must know how to use terrain to hide 
assets, and they must always employ 
proper camouflage. 

All sustainment nodes must become 
as invisible as possible across the full 
electromagnetic spectrum. This will 
require learning and enforcing prop-
er communications discipline, but the 
Army is also seeking technical solu-
tions that will mask, obscure, and re-
duce the BSA’s signatures. 

To ensure survivability and best en-
able semi-independent BCT opera-
tions, sustainers must be equipped and 
trained to “own the night.” Operating 

at night reduces the risk to sustainers 
as they travel on contested supply lines 
and reduces the risk to maneuver units. 

The Army must examine existing 
tables of organization and equip-
ment for logistics organizations to 
ensure the BCT’s sustainment Sol-
diers are equipped with enough mod-
ern night-vision devices and weapon 
sights to conduct resupply quickly 
and safely at night. Finally, sustainers 
must train during periods of limited 
visibility to ensure they can support 
semi-independent operations under 
all conditions. 

The AFC-MM describes how the 
Army must fight to win against fu-
ture threats. It specifies that the Army 
must operate with increased dispersion 
and mobility by conducting semi- 
independent operations for up to seven 
days to achieve operational objectives. 

The AFC-MM acknowledges the 
associated sustainment challenges 
and asserts that sustainment forc-
es must “support semi-independent 
and dispersed BCT operations with 
reduced demand, improved shared 
understanding, and enhanced distri-
bution.” In addition, the concept adds 
that logistics elements must increase 
their organic survivability to support 
semi-independent operations. 

The Army must examine how to 
reduce demand in the BCTs, increase 
sustainment capability to support 
semi-independent operations, and im-
prove the survivability of logistics forces 
to enable future maneuver as described 
in the AFC-MM. This will take a de-
liberate effort by many stakeholders, 
and the force must begin working to-
day to dominate in the future. 
______________________________

Dominick L. Edwards is a retired lieu-
tenant colonel and an operations research 
analyst in the Concepts Development Di-
vision of the Maneuver Center of Excel-
lence. He is a graduate of the U.S. Military 
Academy, the Armor Officer Basic and 
Advanced Courses, the Combined Arms 
and Services Staff School, the Command 
and General Staff College, and the School 
of Advanced Military Studies.
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	By Col. Julian H. Bond

Modern Sustainment Warfare: 
Operation Patriot Bandoleer

Vehicles from the 224th Sustainment Brigade stand ready at Military Ocean Terminal Concord, Calif., on Jan. 18, 2017. 
(Photo by Capt. Dalia Sanchez)

The California Army National 
Guard has collaborated with 
the Army Materiel Com-

mand, the Army Sustainment Com-
mand, the Military Surface Deploy-
ment and Distribution Command, 
and the National Guard Bureau to 
create an opportunity for National 
Guard units to participate in sustain-
ment missions involving the trans-
port of munitions throughout the 
continental United States. 

This opportunity is Operation Pa-
triot Bandoleer (OPB), an ongoing 
training mission that facilitates mul-
ticomponent integration in an aus-
tere environment. The collaborative 
effort reinforces the Forces Com-

mand (FORSCOM) Total Force 
Partnership Program, which was de-
veloped in 2012 by the secretary of 
the Army. 

The Purpose of OPB
OPB meets the Total Force Part-

nership Program’s objective to unite 
the active and reserve components in 
training exercises focused on enhanc-
ing the readiness of Army forces. The 
success of OPB demonstrates the 
Army’s ability to operate in a total 
force partnership. 

OPB has become one of the larg-
est multicomponent logistics events 
supporting the Army pre-positioned 
stocks program. It involves the 

movement of thousands of tons of 
munitions and war reserve materiel. 
The event addresses the importance 
of linking reserve component Sol-
diers to Army pre-positioned stocks 
redistribution as a means to support 
total force development and prepare 
for future humanitarian and contin-
gency operations.

Planning and Execution
The January 2017 OPB rota-

tion employed units based on the 
FORSCOM regional partnership 
task organization. Specifically, it 
aligned units from the 4th Sustain-
ment Brigade (active component), 
the 304th Sustainment Brigade 
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(Army Reserve), the 17th Sus-
tainment Brigade (Nevada Army 
National Guard), and the 224th Sus-
tainment Brigade (California Na-
tional Guard). 

The 224th Sustainment Brigade 
headquarters, known as Task Force 
224, assumed mission command of 
OPB in June 2016 and began plan-
ning. In August 2016, five partici-
pating states volunteered to support 
the task force, and the mission com-
menced on Jan. 17, 2017. 

OPB participants successfully 
delivered a total of 375 class V (am-
munition) 20-foot equivalent unit 
containers from Military Ocean 
Terminal Concord, California, to 
McAlester Army Ammunition 
Plant in McAlester, Oklahoma, 
and Hawthorne Army Depot in 
Hawthorne, Nevada. The task force 
logged more than 645,000 miles 
and delivered 5,879 tons of class 
V with the help of more than 700 

Soldiers and 160 vehicle systems. 
The total force partnership offered 

a range of nonscripted and real-life 
dynamic training opportunities in 
an austere environment. The partici-
pants collaborated with new partners 
to develop lines of communication 
and practice exchanging informa-
tion in an unfamiliar environment. 

During OPB, Soldiers encoun-
tered an array of challenges, includ-
ing conducting line-haul operations 
in intense weather conditions, such 
as black ice, snowstorms, and heavy 
rain. Since collective training for 
routine line-haul trucking is con-
ducted in warm and arid climates, 
approximately 68 percent of the Sol-
diers across all formations had never 
before operated tactical vehicles in 
the snow or used snow chains. 

Cold weather conditions can 
greatly affect line-haul operations, 
as reflected in an ammunition truck 
accident in Europe in January 2017. 

During a line-haul movement in 
Poland, a truck carrying tank am-
munition and Soldiers skidded off a 
slippery road because the driver was 
going too fast for the road condi-
tions. The cause of the accident was 
a lack of realistic training opportu-
nities, and a remedy is dynamic, real, 
and aggressive but safe training. 

Expeditionary Mindset 
In today’s operational environ-

ment, it is imperative that logistics 
leaders be able to perform expedi-
tionary logistics. Task Force 224 
reinforced the Army’s expeditionary 
mindset by establishing and operat-
ing its command post from a Stan-
dardized Integrated Command Post 
System tent. 

A portion of OPB participants 
used assigned weapons, followed 
difficult routes (such as roads with 
closures and civilian traffic), and 
overcame difficult weather condi-

Soldiers from the 1113th Transportation Company check their vehicle’s snow chains during an inclement weather convoy 
operation on Jan. 19, 2017. (Photo by Capt. Howard Knapp)
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tions. Soldiers logged long hours 
and distances on their equipment, 
and they also drove through dense-
ly populated areas and encountered 
heavy traffic and narrow roads, 
which added elements of risk.

Mission Command
OPB provided leaders at the bri-

gade, battalion, company, and pla-
toon levels with an opportunity to 
reinforce the importance of mission 
command in real-world scenarios. 
Leaders had multiple opportunities 
to lead by example in a constantly 
changing and unscripted operation-
al environment. 

Commanders at all echelons had 
to make quick decisions to accom-
modate convoy support centers, 
force protection, route changes, local 
law enforcement requirements (such 
as road closures and snow chain re-
quirements), stevedore adjustments, 
and safety modifications (such as 
adjusted rest plans, recovery opera-
tions, and fuel stops). 

Inhibiting leaders’ ability to exe-
cute rapid decision-making hinders 
their ability to be adaptive and re-
silient. The seven company com-
manders who participated in OPB 
reported that the experience forced 
them to think critically, improvise, 
and innovate in a realistic learning 
environment. 

Communication
Task Force 224 used SHOUT 

nano satellite communication de-
vices to augment their primary tac-
tical communication assets. Training 
was provided across formations and 
to Soldiers at the lowest levels. The 
SHOUT nano proved to be an in-
valuable tool that provided stream-
lined communication and tracking 
capabilities across the total force 
regardless of the status of the units’ 
primary communications equipment. 

The task force also used Joint 
Capabilities Release Logistics 
( JCR–Log) for redundant tracking 
and communication with convoys. 
With its logistics enhancements, 
JCR–Log enables logisticians to 

support unified land operations 
safely and on time. 

The SHOUT nano map and 
JCR–Log map were projected in 
the tactical operations center at all 
times throughout the mission. Very 
small aperture terminals also facili-
tated communication lines at Mili-
tary Ocean Terminal Concord and 
Hawthorne Army Depot. 

The task force had a Command 
Post Node team from the 240th 
Signal Company that provided 
Nonsecure Internet Protocol Router 
Network access, voice over internet 
protocol, laptop workstations, and 
an information technology help desk 
in the tactical operations center. 

Recovery Operations 
Moving convoys effectively and 

efficiently along designated supply 
routes is essential to the successful 
transport of commodities. Recovery 
and wrecker operations are critical 
to that process. The rapid but safe 
recovery of equipment is similar-
ly critical and even more so in in-
clement weather conditions, such as 
black ice and snowstorms. 

The Task Force 224 convoys were 
integrated with several wrecker re-
covery assets, including an expanded- 
mobility tactical truck wrecker and 
several M1088 tractor trucks, to facil-
itate recovery operations. Battle drills 
were rehearsed prior to the convoy. 
The task force conducted more than 
45 recovery missions in inclement 
weather and followed real-world mis-
sion timelines. 

Maintenance
During OPB, maintenance played 

a vital role in ensuring equipment 
readiness and expedient recovery. 
Although maintenance teams had 
to conduct operations in heavy rain 
and cold weather, the task force 
maintained a 96 percent opera-
tional readiness rate and success-
fully tracked more than 450 pieces 
of equipment, completed 246 work 
orders (two-thirds of which were 
for not mission capable faults), and 
conducted 34 quality control pre- 

convoy maintenance checks. 
Unit maintenance support teams 

also had the opportunity to prac-
tice military occupational specialty 
tasks on the move when faced with 
equipment failure. The mission af-
forded Soldiers a comprehensive 
experience.

The goal of FORSCOM’s Total 
Force Partnership Program is to 
integrate the Army’s active and re-
serve components for training exer-
cises and planning and to improve 
interoperability. OPB is an ideal 
collective training opportunity to 
achieve those goals. 

OPB should be used as a capstone 
training event for units in program 
year 4 (ready) of the Sustainable 
Readiness Model. Planners should 
consider including a third week, 
similar to combat training center 
rotations, in order to integrate Ob-
jective T (such as live-fire events). 

The primary training events for 
brigade combat team sustainment- 
enabling units are rotations to 
combat training centers. However, 
significant training opportunities 
are lacking for non-brigade combat 
team sustainment units, primarily 
line-haul truck companies and com-
bat sustainment support battalions. 

OPB is a collective training event 
that can mitigate the lack of program 
year 4 training opportunities. It in-
corporates the total force of active, 
Army Reserve, and National Guard 
service members in a multiechelon, 
multicomponent, efficient, dynamic, 
and decisive training program. 
______________________________

Col. Julian H. Bond is the command-
er of the 224th Sustainment Brigade, 
California Army National Guard. He 
holds a bachelor’s degree from Knox 
College and a master’s degree from 
Trident University International. He is 
a graduate of the Quartermaster Basic 
and Advanced Courses, the Combined 
Arms and Services Staff School, and 
the Army War College’s Senior Service 
College Fellowship Program at Texas 
A&M University.
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Deploying an SSA to an Immature 
Operational Area
	By Capt. Michael E. Whitted Jr., 2nd Lt. Edward A. Garibay, and Chief Warrant Officer 2 Kyona Hendricks

According to Army Materiel 
Command officials, it had 
not been done in over a de-

cade. The supply support activity 
(SSA) of the 3rd Armored Brigade 
Combat Team (ABCT), 4th Infan-
try Division, packed up their entire 
warehouse of more than 3,000 lines 
of stock, from nuts and bolts to tank 
tracks and engines, and deployed it 

to a completely new operational area. 
Although a whole SSA had been 
moved before, it had not been done 
like this. 

When the Soldiers of the 64th 
Brigade Support Battalion (BSB), 
3rd ABCT, arrived in Poland in sup-
port of Operation Atlantic Resolve, 
they found no unit to replace, no pre- 
established supply structures to fall 

in on, and certainly no one to show 
them the ropes. Everything had to be 
built from the ground up.

As the troops and tanks came roll-
ing in, the SSA’s job was to build 
combat power for an ABCT spread 
out along eight countries in Eastern 
Europe. While not everything went 
right, lessons were learned every step 
of the way and the mission always 

Spc. Luis Palacios, an automated logistics specialist with A Company, 64th Brigade Support Battalion, 3rd Armored 
Brigade Combat Team, 4th Infantry Division, pulls a pallet jack with vehicle repair parts while deployed to Skwierzyna, 
Poland, in support of Operation Atlantic Resolve on Feb. 24, 2017. (Photo by 2nd Lt. Edward A. Garibay)
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was accomplished. These lessons 
learned are applicable to any SSA, 
BSB, or professional logistician. 

Be Mobile, Even in the Rear
Even though Army doctrine tells 

SSAs to stay mobile, it is too easy 
for them to spread out and get com-
fortable. When an SSA goes to the 
National Training Center at Fort Ir-
win, California, it does not need to 
bring its entire stock. There are parts 
and supplies on site ready to issue as 
soon as they arrive. 

When units arrive in Iraq or Af-
ghanistan, nine times out of 10, they 
fall in on a preexisting SSA. So un-
less they receive a warning of a need 
to be mobile, there is no urgency to 
turn an SSA into a mobile ware-
house capable of rapidly deploy-
ing and maneuvering around the 
battlefield. 

Most of the issues faced by the 3rd 
ABCT’s SSA were caused by rapidly 
transforming from a garrison- style 
warehouse into a highly mobile SSA 
capable of supporting a brigade sup-
port area in a deployed environment. 
So, a key takeaway is to go mobile 
even if the Army is not ordering it 
directly.

By the time an SSA receives noti-
fication of a pending deployment, it 
is almost too late. Training exercises 
are placed on the calendar, and rang-
es, gunneries, and taskings begin to 
take priority over a conversion to a 
mobile SSA. 

To make matters worse, when 
the brigade receives funding, sup-
plies flood the warehouse. The SSA’s 
workload goes from 15 pallets of 
work per day to 50 pallets per day. 
If personnel and processes are man-
aged properly, all the pallets can get 
processed on the same day, but this 
leaves very little time to become 
mobile and expeditionary.

Even if SSA personnel wait until 
the predeployment cycle to improve 
mobility, they should not wait until 
the end. They should start as soon as 
possible. It may seem like the only 
time to accomplish the task is after 
the chaos stops, but it will create a 

significant backlog that will still be 
there when the unit arrives at its 
destination. 

If an SSA were to shut down 60 
days early to prepare stock, deploy 
forces, and stand back up, it could 
face a situation much like the 3rd 
ABCT’s SSA faced. When the 
SSA hit the ground on the other 
side, it had 20 containers or more of 
backlog. 

Also, when an SSA deploys to 
an unestablished area, the support 
structures to catch back up are not 
available like they are in garrison. 
Having a backlog in the rear and a 
reasonable plan to overcome it is far 
better than having a backlog while 
deployed with limited resources to 
fix the problem.

Some of the things the 3rd 
ABCT’s SSA did to increase its 
mobility index, which measures a 
warehouse’s ability to deploy at a 
moment’s notice, was to move stock 
into field pack-up mobile warehouse 
containers, position bulk items (such 
as engines and tank tracks) in 20-
foot containers, and rework some 
internal processes. 

Even if an SSA is not slated to de-
ploy, it should move toward a more 
mobile storage system and build 
and train on rapid deployment stan-
dard operating procedures. It should 
identify how many containers are 
needed to comfortably fit bulk stock 
and SSA equipment and create a 
plan for loading and inventorying. 

If an SSA is scheduled to deploy, 
it should coordinate early with the 
supporting sustainment brigade to 
start supplying the rear detachment 
as soon as practical. This will give 
the SSA additional time to prepare 
and prevent a backlog.

Perform Reconnaissance 
Reconnaissance and coordination 

are part of any military operation, 
but deploying to an area where there 
is no unit to replace involves some 
extra considerations. First, the ac-
countable officer or noncommis-
sioned officer-in-charge need to be 
present early. With no one on the 

other side to give guidance and rec-
ommendations, it is up to the SSA 
subject matter experts to identify is-
sues, make plans to overcome them, 
and advise the command team. 

The biggest oversights will be the 
things normally taken for grant-
ed. Something as simple as miss-
ing electrical outlets could result in 
weeks of downtime.

Identifying problems early makes 
it possible to coordinate in advance 
to minimize the impact on the mis-
sion. For instance, the 3rd ABCT’s 
SSA knew that computer connectiv-
ity would not be available on arrival, 
so the team arranged to have their 
satellite and computers arrive by air-
plane at the same time. 

Unfortunately, the flight was de-
layed and the equipment did not 
arrive for weeks. So, the team coor-
dinated with U.S. Army Europe to 
resource equipment from the near-
est unit in Germany to establish op-
erations long before their supplies 
reached them. This strategy was a 
success. All units should coordinate 
for backup equipment support prior 
to a deployment.

The lesson is that even though 
there may be no local support struc-
ture, there should still be regional 
support. Long before an SSA arrives 
in a new area, leaders should identi-
fy what supporting assets are nearby. 
By communicating with these assets 
early on and finding out what they 
can provide and their limitations, an 
SSA can plan for at least some sup-
port in an area that seems to have 
none.

Make Inventories a Priority
Do not compromise on perform-

ing inventories. During the first five 
days after hitting the ground, an SSA 
should conduct a 100 percent inven-
tory of its entire stock to make sure 
everything is in order. 

It may be difficult to express to 
those outside the warehouse the im-
portance of this process. It just does 
not brief well that units cannot get 
vehicle repair parts for nearly a week 
because Soldiers have to count wash-
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ers and widgets. But an inventory is 
so much more than that. It corrects 
issues that may have occurred in 
transit; those issues could slow down 
the operation later. Performing an 
inventory also familiarizes troops 
with the stock, thereby speeding up 
efficiency. 

If an SSA gives into pressure and 
puts off inventories for the sake 
of the backlog, then a clog in the 
system is almost guaranteed, but 
this time it will be even harder to 
explain. The ball will already be in 
motion, operating tempo will be 
at its fastest, and the SSA will al-
ways be playing catch-up because 
there simply is no time to shut 
down operations and perform a full 
inventory. 

Leaders at all levels need to set the 
expectation that the SSA will not 
boot up all sections at once (stock 
control, storage, receiving, issue, and 
turn-in). Even a computer boots up 
one system at a time before going 
full force. 

For an SSA, the stock control and 
storage sections should do a full 
inventory first. Reasonably, a light 
detail should be dedicated to pro-
cessing parts and preparing them 
for shipment during this time, but 
this should not be the primary fo-
cus. Only high-priority repair parts 
should be processed and shipped out 
during this time to allow the other 
pieces of the logistics chain to effec-
tively accomplish their missions. 

Once the inventory is complete, a 
strong element should be dedicat-
ed to working through any back-
log accumulated in transit. Then as 
the demand increases, the turn-in 
section should be opened. Once 
through the backlog, the SSA will 
be prepared to get back into a nor-
mal battle rhythm.

Although this sequence may not 
align perfectly with each situation, 
leaders need to make a plan for how 
to bring the SSA up to full strength 
once at the destination. The key 
component will always be effective 
cross-training and exercising pro-
cedures prior to deployment. 

If troops have to be trained while 
deployed, the entire process will 
slow down and the SSA will not 
produce the desired results. So, do 
not let Soldiers become worker 
drones that can only operate in one 
section of the warehouse. Train ear-
ly, train often, and train as you will 
fight so that anyone can inventory, 
anyone can process, and anyone can 
turn in.

Use an Objective Rally Point
In basic tactics, a unit stops short 

of an objective to make final prepa-
rations before jumping into action. 
It allows troops to prepare their 
equipment, review the battle plan, 
and conduct last-minute recon-
naissance to get an update on their 
objective.

The same concept should be ap-
plied when deploying an SSA to 
an area without any support. De-
ploy first to an established area that 
can provide a full spectrum of sup-
port, get organized, and then jump 
forward into action. This was one 
strategy the 3rd ABCT’s SSA was 
not able to implement, but it would 
have enhanced the team’s mobility, 
reconnaissance, coordination, and 
inventories.

When the 3rd ABCT’s SSA ar-
rived in Poland, it faced all of these 
challenges and found ways to over-
come them, but if the SSA had to do 
it all over again, it would have done 
things a little differently. The SSA 
would have arrived in Germany at 
least 30 days before the maneuver 
units and used the resources of the 
military bases there to expedite in-
ventories and process backlogs. 

This would have allowed the SSA 
to use pre-established equipment 
and communication systems to sus-
tain it until its delivery arrived. Then, 
when things were all set, the SSA 
would have been able to jump right 
into Poland and provide seamless 
support.

The success of the 3rd ABCT’s 
SSA mission was based largely on 
getting back to the fundamentals of 

an expeditionary SSA. Many capa-
bilities that are normally taken for 
granted were not available. To suc-
ceed in such an environment, leaders 
must diligently go down the check-
list and get back to the basics of a 
mobile SSA focused on the brigade 
support area. 

Leaders need to inform their 
higher commands about the needs 
of the SSA and the challenges to 
success. They should coordinate 
with their nearest support elements 
and understand what they can use to 
help them accomplish the mission. 
But most of all, they need to start 
early and practice, even before it be-
comes a requirement. 

For the 3rd ABCT’s SSA, this 
was the first time in 10 years that an 
entire SSA deployed to an unestab-
lished area. Without a doubt, it will 
not be another 10 years before the 
next SSA follows in its footsteps. 
Start preparing now, and the only 
result will be excellence.
______________________________

Capt. Michael E. Whitted Jr. is the 
commander of A Company, 64th BSB, 
at Fort Carson, Colorado. He holds 
a bachelor’s degree in finance from 
Prairie View A&M University. He is a 
graduate of the Quartermaster Basic 
Officer Leader Course, Combined Lo-
gistics Captains Career Course, Aerial 
Delivery and Materiels Officer Course, 
Mortuary Affairs Officer Course, Slin-
gload Inspector Certification Course, 
Unit Movement Officer Course, and 
Airborne School.

Second Lt. Edward A. Garibay is the 
supply platoon leader for A Company, 
64th BSB. He has a bachelor’s degree 
in marketing, two certificates of ad-
vanced study in conflict resolution and 
post-conflict reconstruction, and mas-
ter’s degrees in international relations, 
military studies, and public relations.

Chief Warrant Officer 2 Kyona Hen-
dricks is the supply support activity 
accountable officer for A Company, 
64th BSB. She has a bachelor’s degree 
in business administration.
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	By Maj. Michael Spears

Brigade Logistics Support Team 101

When I became the bri-
gade logistics support 
team (BLST) chief for 

the 1st Armored Brigade Combat 
Team (ABCT), 1st Cavalry Divi-
sion, at Fort Hood, Texas, in June 
2016, I had very little knowledge of 
what a BLST chief was. In my pre-
vious assignments, I was a logistics 
plans officer on the III Corps G-4 
staff and a brigade S-4 in the 3rd 
ABCT.

I took it upon myself to research 
the duties and responsibilities of 
a BLST chief. Department of the 
Army Pamphlet 600-3, Commis-
sioned Officer Professional Devel-
opment and Career Management, 
and Department of the Army 
Pamphlet 750-1, Commanders’ 
Maintenance Handbook, provided 
limited information. So, I checked 
Army Regulation 700-4, Logistics 
Assistance; Army Materiel Com-
mand (AMC) Regulation 700-19, 
Mobility Program for Logistics 
Assistance Program (LAP) Ci-
vilian Personnel; and the AMC 
BLST Handbook. I developed 
the following six questions that I 
wanted answered about being a 
BLST chief: 

 �  Who does the BLST chief turn 
to in a time of need?

 �  What is the task organization of 
a BLST?

 �  When does the BLST chief 
start building support relation-
ships within his unit?

 �  Where can the BLST chief go 
to find the resources he needs to 
best support his unit?

 �  Why is a BLST so important to 
its supported unit?

 �  How can the BLST chief ensure 
his supported unit is success-
ful at combat training centers 
(CTCs) and while deployed? 

The BLST Chief
A BLST chief is usually a ma-

jor or chief warrant officer 4 or 5 
who acts as AMC’s advisor to the 
brigade combat team (BCT) or 
combat aviation brigade (CAB) 
commander. The BLST chief is 
responsible for coordinating all 
AMC alternative support with 
the BCT or CAB commander 
and staff. He coordinates day-to-
day activities through the BCT’s 
brigade support battalion (BSB) 
support operations (SPO) section, 
S-3, S-4, and S-6. 

The LMS
A logistics management special-

ist (LMS) is responsible for mon-
itoring unit equipment readiness. 
The LMS provides assistance in 
analyzing, reporting, effecting im-
provements, and coordinating sup-
port for LAP-related trends and 
issues. 

The LMS directly advises the 
Army field support battalion 
(AFSBn) commander on equip-
ment readiness issues and trends 
that may affect national-level pro-
vider resources. The LMS per-
forms the duties of the BLST chief 
in his absence and has operational 
control of logistics assistance rep-
resentatives (LARs). 

LARs
LARs provide weapon systems- 

oriented supply, maintenance, and 
technical assistance to supported 

units. LARs have substantial tech-
nical experience on the equipment 
they support and answer questions 
about maintenance, training, sup-
ply parts, and operational readiness. 

LARs share information from 
the field with their respective life 
cycle management commands 
(LCMCs) and the Army Sustain-
ment Command to efficiently and 
effectively support equipment and 
systems throughout the Army. 

Support Relationships
The BLST chief must build sev-

eral support relationships in or-
der to be successful. The BLST 
chief ’s most important support 
relationship is with the BCT com-
mander. Building rapport with the 
BCT commander and establish-
ing strong lines of communication 
will enable the BLST to effectively 
support the BCT. 

Another important support re-
lationship is between the BLST 
chief and the BSB commander and 
SPO officer. These relationships 
will help keep the BLST chief 
up to date on any class IX (repair 
parts) requisitions that take over 
30 days to arrive to the unit’s sup-
ply support activity (SSA). 

BLST Task Organization
A BLST is organized to meet the 

needs of its supported unit. (See 
figure 1 on page 50.) 

An ABCT BLST is authorized 
10 LARs. However, it usually has 
four LARs from the TACOM 
LCMC, one LAR from the Avi-
ation and Missile Command 
(AMCOM) LCMC, and three 
LARs from the Communications- 

The answers to six questions can provide the basics needed to understand a new 
assignment as a brigade logistics support team chief.
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ABCT IBCT SBCT CAB

BLST CHIEF BLST CHIEF BLST CHIEF BLST CHIEF

LMS LMS LMS LMS

TACOM TACOM TACOM TACOM

LAR Combat LAR Armament LAR Armament LAR Armament

LAR Armament LAR Tactical LAR Tactical

LAR Tactical LAR Tactical LAR Tactical

LAR Tactical LAR Tactical

CECOM CECOM CECOM CECOM

LAR IT-Radio LAR IT-Radio LAR IT-Radio LAR Avionics

LAR IT-Switch LAR IT-Switch LAR IT-Switch

LAR Sensor LAR Sensor LAR Sensor

LAR P&E LAR Sensor

AMCOM AMCOM AMCOM AMCOM

LAR Missile LAR Ammunition SSTR Advisor

LAR Missile LAR Electronics

LAR Supply LAR Electronics

LAR Supply LAR Electronics

LAR Electronics

LAR Electronics

LAR Electronics

 Legend: 
 ABCT = Armored brigade combat team
 AMCOM = Aviation and Missile Command
 BLST = Brigade logistics support team
 CAB = Combat aviation brigade
 CECOM = Communications-   
   Electronics Command
 IBCT = Infantry brigade combat team
 IT = Information technology
 LAR = Logistics assistance representative

 LMS = Logistics management specialist
 P&E = Power generation and   
   environmental control equipment
 SBCT = Stryker brigade combat team
 SSTR = Senior system technical   
   representative

Figure 1. This table outlines the task organization of the different types of brigade logistics support teams. The organizational 
structure is based on the needs of the supported unit.

Electronics Command (CECOM) 
LCMC. 

An infantry brigade combat team 
(IBCT) BLST is authorized seven 
LARs. Typically an IBCT BLST 
has three TACOM LARs and four 
CECOM LARs, including one 
power generation and environ-
mental control equipment LAR. 
The IBCT BLST does not have an 
AMCOM LAR assigned because 
of its low density of ground missile 
systems. 

A Stryker brigade combat team 
(SBCT) BLST is authorized 15 
LARs but normally is assigned 12. 

The 12 LARs provide a variety of 
technical skills including ammu-
nition, supply, communications, 
electronics, missile, armament, and 
automotive support. The increase 
in LARs for the SBCT BLST 
is based on the fact that it serves 
a greater number of maneuver 
battalions. 

A CAB BLST is authorized nine 
LARs. The CAB BLST usually has 
one TACOM LAR, one CECOM 
LAR, and six to eight AMCOM 
LARs based on the total number 
and type of aviation battalions that 
are organic to the CAB it supports. 

There is usually one AMCOM 
LAR for each of the five battalions, 
two LARs for each Apache battal-
ion, and one senior system techni-
cal representative who acts as the 
CAB’s senior technical advisor and 
mentors all AMCOM LARs with-
in the CAB. 

The 026 Report
The 026 report is the Army 

maintenance report that pro-
vides information about deadlined 
equipment. It is the document 
most used by the BLST chief and 
is updated daily by the SPO staff. 
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The BLST chief must be able to 
accurately read the BCT’s 026 
report and to correctly identify 
not-mission-capable system trends 
that affect the supported unit’s 
readiness rate. 

During the BCT’s weekly main-
tenance meeting, the BLST chief 
and LMS use the 026 report to 
track critical parts for combat sys-
tems and to determine long esti-
mated ship dates for repair parts 
that are hard to get. The BLST 
chief and LMS will identify long 
lead time parts (LLTPs) for sys-
tems and expedite LLTPs through 
lateral support from units within 
the brigade, throughout the instal-
lation, and throughout Army. 

The COP
The common operational picture 

(COP) is a snapshot of the sup-
ported BCT’s total combat power. 
It includes information on combat, 
combat support, and sustainment 
readiness percentages, the total 
number of LLTPs that affect the 
BCT’s systems, fleet readiness is-
sues, and readiness drivers. It also 
outlines the amount of equipment 
on hand for critical systems, the 
authorized to forecast status of the 
SSA warehouse, LCMC concerns, 
support activities, and support 
priorities. 

The COP also includes a snap-
shot of the BCT’s annual training 
calendar with key training events 
that allow the BLST chief to pre-
dict possible LLTPs that will be 
needed no less than 365 days ahead 
of time. The COP allows senior 
leaders across the Army to access 
equipment readiness data and an-
swer readiness questions effectively. 

Training and Deployment
The BLST chief is fully engaged 

and embedded with his support-
ed unit during all phases of CTC 
operations. During CTC training, 
the BLST chief and his team plan, 
coordinate, and synchronize AMC 
and LCMC capabilities to effec-
tively and safely sustain and sup-

port the unit through all phases of 
operations.

The BLST chief and the LMS 
deploy with the unit to the the-
ater of operations. The BLST chief 
should coordinate with the sup-
ported unit at least three months 
before deployment to determine 
the best time to arrive in theater. 
The incoming BLST chief should 
determine the exact arrival date 

and coordinate with the outgoing 
BLST chief and LMS. This process 
begins with obtaining deployment 
orders from the local AFSBn S-1. 

So who does the BLST chief 
turn to in time of need? The BLST 
chief turns to his LMS and LARs 
for subject matter expertise on 
critical parts. What is the task or-
ganization of a BLST? The task 
organization of the BLST depends 
on the type of unit it supports. 

When does the BLST chief 
start building support relation-
ships within his unit? Immediate-
ly! The BLST chief needs to build 
a support relationship with key 
personnel throughout the brigade 
and battalion in order to ensure 
that the importance of expediting 
critical parts for combat systems is 
echoed at all levels. 

Where can the BLST chief go 
to find the resources he needs to 
best support his unit? The BLST 
chief ’s primary documents for unit 
support are the 026 report, the 

COP, the situation report, and the 
not mission capable over 60 days 
report. 

Why is a BLST so important 
to its supported unit? The BLST 
is the single face to the field for 
technical, logistics, and acquisition 
support from the AMC enterprise. 

How can the BLST chief ensure 
his supported unit is successful at 
CTCs and while deployed? The 

BLST chief must be able to devel-
op solutions to overcome LLTPs, 
ensure that critical parts for com-
bat systems are quickly identified 
and ordered immediately, and work 
with his LMS and item managers 
to expedite or redirect critical parts 
to the supported unit.

Knowing the answers to these 
questions sets the BLST chief and, 
in turn, the supported unit up for 
success.
_____________________________

Maj. Michael Spears is the 1st ABCT 
BLST chief assigned to the AFSBn–
Hood, 407th Army Field Support Bri-
gade, at Fort Hood, Texas. He holds a 
bachelor’s degree in history from the 
University of Arizona and a master’s 
degree in education from Northcentral 
University. He is a graduate of the Quar-
termaster Officer Basic Course, Petro-
leum Officers Course, Mortuary Affairs 
Course, Combined Logistics Captains 
Career Course, Intermediate-Level 
Education, and the Advanced Opera-
tions Course.

When does the BLST chief start building support 
relationships within his unit? Immediately! The 
BLST chief needs to build a support relationship 
with key personnel throughout the brigade and 
battalion in order to ensure that the importance 
of expediting critical parts for combat systems is 
echoed at all levels. 
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Developing a Common Operational 
Picture for Sustainment
	By Maj. Aaron M. Cornett and Maj. Justin M. Redfern

The Mission Command Train-
ing Program based at Fort 
Leavenworth, Kansas, is the 

Army’s only worldwide deployable 
combat training center. Its Operations 
Group Sierra provides observer-coach 
trainers to instruct expeditionary sus-
tainment commands (ESCs) and sus-
tainment brigades during warfighter 
exercises. 

During a warfighter exercise, the 
decisive action training environment 
replicates phase III of joint operations 
against a near-peer competitor. The 
sustainment community’s challenge is 
to sustain the other warfighting func-
tions throughout the operation by in-
creasing operational reach, providing 
freedom of action, and prolonging 
endurance. 

A sustainment common operational 
picture (COP) provides a clear picture 
of the sustainment situation at any 
given time and is critical to increasing 
operational reach, freedom of action, 
and prolonged endurance. Over the 
course of several warfighter exercises, 
Operations Group Sierra identified 
that developing a sustainment COP is 
a common challenge. 

What Is a Sustainment COP? 
The sustainment COP is how sus-

tainment forces visualize and assess 
the effects of sustainment on the bat-
tlefield. The sustainment COP also 
provides context that commanders 
can use to describe and direct future 
operations. 

The sustainment COP synchroniz-
es requirements with capabilities over 
time and provides a single framework 
that represents the current situation. It 
is used to identify future gaps, short-
falls, or excess capacity within the sus-
tainment network.

How Does Time Affect the COP?
To be effective, a sustainment COP 

must focus on efforts and commod-
ities over time. A unit commander 
requires time to make decisions and 
deliver support or commodities to the 
end user. For an ESC, lead times typi-
cally range from 96 to 120 hours, while 
sustainment brigades require 48 to 96 
hours to get supplies to customers. 

A way to decipher the time factor on 
a COP is to map the time it takes for 
a commodity or service to travel from 
start to finish. This time starts prior to 
the commodity entering the theater of 
operations, continues as it transits the 
supply chain, and concludes with its 
delivery to the end user.

Essentially, a commander and staff 
must understand how long it will take 
to influence operations. Is the ESC 
or sustainment brigade able to deliv-
er a commodity or service in time to 
maintain momentum or extend oper-
ational reach? Is the lead time associ-
ated with a particular commodity or 
service going to slow the pace of oper-
ations? If the sustainment commander 
and staff understand that time factor, 
they can more easily plan and manage 
expectations. 

Identify Sustainment Elements
The first criterion for a relevant 

COP is a terrain-oriented visual de-
piction of sustainment entities in the 
area of operations (AO). Important 
red (enemy) and blue (friendly) activ-
ities also should be depicted. For an 
ESC, the sustainment COP should 
include regional hubs and distribution 
nodes such as logistics support areas, 
central receiving and shipping point 
yards, and aerial ports and seaports of 
debarkation across the AO, with spe-
cial focus on the joint support area. 

For a sustainment brigade, the de-
piction should be more focused and 
pay special attention to the sustain-
ment forces within the division AO, 
including nondivisional units in the 
division support area.   

Once sustainment elements are 
identified, operation orders should 
provide criteria such as stockage ob-
jectives or daily requirements in order 
to assess the capabilities and critical 
commodities employed or distributed 
through the AO. This assessment can 
be color-coded. If colors are used, it is 
important to provide a clear definition 
of what each color represents. 

A staff ’s understanding of how the 
commander visualizes information 
can go a long way in making the sus-
tainment COP effective. If there is 
not enough information to make in-
clusive and relevant assessments, the 
sustainment community in theater 
should establish internal measure-
ments. These measurements should be 
communicated and nested in opera-
tion orders to help inform the com-
mander and enable timely decisions. 
This visual representation should be 
the baseline from which the rest of the 
COP is built and can be based on the 
output from the intelligence function-
al cell during mission analysis.  

The second criterion for developing 
a sustainment COP is depicting oper-
ations in the AO that affect sustain-
ment operations. Sustainment units 
cannot just focus on sustainment 
without regard for maneuver force or 
enemy force activities. 

Activities that influence sustain-
ment and sustainment staffs must be 
depicted on the sustainment COP 
to show the commander how both 
friendly and enemy activities affect or 
could possibly affect sustainment. It 
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*Months-Days*Months-Weeks *Days-Hours

PLANS
Long-range Planning

FUTURE OPERATIONS
Mid-range Planning

CURRENT OPERATIONS
Short-range Planning  

and Execution

Plan movement and maneuver. Lead support operations distribution, 
plans, and integration.

Lead movement and maneuver.

Includes representatives from all 
warfighting function cells and special 
staff as mission dictates.

 � Develops initial operation 

plans (OPLANs) and opera-

tion orders (OPORDs).

 � Plans for follow-on sequels.

 � Assesses long-range progress of  

operations.

Includes representatives from all 
warfighting function cells and special staff 
as mission dictates.

 � Refines and modifies OPLANs and 

OPORDs, and issues fragmentary 

orders (FRAGORDs).

 � Develops branch plans.

 � Assesses mid-range progress of 

operations.

Includes representatives from all 
warfighting function cells and special 
staff as mission dictates.

 � Monitors, evaluates, directs, and 

controls execution of orders.

 � Provides operations update 

and assessment brief.

Examples: Intermediate staging base 
operations, deployment, and new site

Examples: Convoy planning, central 
receiving and shipping point operations, 
and task organization modifications

Examples: Monitor convoys and 
battlespace management

“What next?” “What if?” “What is.”

OPLAN, 
OPORD,

FRAGORD

OPORD,
FRAGORD

OPLAN, 
OPORD Transition Transition Execution

is also important for the sustainment 
COP to clearly show lines of commu-
nication, such as main and alternate 
supply routes, as well as supported 
unit boundaries. 

The third criterion revolves around 
the sustainment headquarters support 
operations section’s commodities. The 
data provided by each commodity 
section informs decision-making and 
problem-solving. 

Most of this data will be kept in-
ternal to each section. It is impossible 
for a single sustainment COP to show 
every piece of information from every 
commodity. Therefore, it is imperative 
that the sections responsible for each 
commodity develop their own COPs 
or running estimates to complement 
the overall sustainment COP. 

Detailed commodity-specific COPs 
provide the background information 
to round out the much broader and 
less detailed sustainment COP. When 
the commander has a question about 
specifics not displayed on the sustain-
ment COP, his or her staff should ref-
erence the commodity COPs in order 
to find a detailed answer.

Five Sustainment COP Essentials
Operations Group Sierra has iden-

tified five areas that should be repre-
sented in every sustainment COP:

 �  Key and essential movements in 
the first 24, 48, 72, and 96 hours.

 �  Bulk fuel nodes and distribution 
plans.

 �  Critical munitions status and dis-

tribution plans.
 �  Internal and external combat pow-
er (the combat slant).

 �  Medical nodes, locations, capacity, 
and bed status.

While Operations Group Sierra 
considers these five areas the most 
critical to a sustainment COP, the 
team acknowledges that each organi-
zation must decide what information 
is most important and what informa-
tion the commander needs to make 
effective decisions. 

Additionally, the S-4s and G-4 
should provide a combat slant that ex-
plains what the sustainment brigade’s 
functional companies can accomplish 
with  the combat power they have. This 
additional information helps to paint 

Figure 1. This flowchart demonstrates how time horizons for the operations process vary depending on the level of command 
and mission variables.
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a clear picture for the commander. 
Other information that may prove 

critical in certain circumstances in-
cludes class I (subsistence) nodes and 
distribution plans, mortuary affairs 
and replacement movements, and in-
formation relating to the fielding and 
distribution of critical class VII (ma-
jor end items).

Future activities, such as the transi-
tion of unit boundaries or the estab-
lishment of logistics support areas, 
require additional planning and 
should have space allocated on the 
sustainment COP. It is important for 
the commander to see what is on the 
horizon in order to understand how 
current operations will affect future 
plans. A small block that shows a slid-
ing scale of current planning efforts 
and their level of completion can help 
to create much needed dialogue be-
tween the commander and staff. 

An Analog Sustainment COP
The 21st century Army greatly 

benefits from technology and digital 
advances. The ability to produce and 
share information electronically has 
significantly improved shared under-
standing during operations. Of course, 
too much reliance on technology can 
be a downfall when a system fails or 
power is lost. 

Using analog products to back-up 
digital products is absolutely critical 
to the continued success of a sus-
tainment organization in the event 
a system goes down. When it comes 
to the sustainment COP, sustainment 
organizations should develop an an-
alog product that mirrors the digital 
product. 

A large scale map with acetate works 
incredibly well and allows graphics 
and other information to be updated 
regularly. If the analog product is up-
dated regularly and mirrors the digi-
tal product, then the commander will 
not struggle to see the environment or 
make decisions in the event of a sys-
tem failure. 

The sustainment COP provides 
sustainment commanders with a clear 
picture of the sustainment situation at 

any given time. It also enhances the 
ability of sustainment organizations 
to increase operational reach, provide 
freedom of action, and prolong the 
endurance of maneuver forces. 

High functioning staffs create a 
sustainment COP by including simi-
lar internal and external sight pictures, 
a snapshot of critical commodities 
nested with current and future oper-
ations, and transitions. By integrating 
all warfighting functions, the staff also 
includes the priorities of support and 
the decision support matrix. 

A standard operating procedure 
that sets the conditions for these mis-
sion command tools sets a staff on the 
right path to meeting intent at the 
speed of trust. 

Great units are able to use all of the 
information in the COP to anticipate 
requirements, remain responsive, and 
provide uninterrupted sustainment. 
In essence, the sustainment COP is 
the best way for sustainment organi-

zations to develop shared understand-
ing, solve problems, and synchronize 
sustainment operations.
_______________________________

Maj. Aaron M. Cornett is an instruc-
tor in the Department of Logistics and 
Resource Operations at the U.S. Army 
Command and General Staff College. He 
is a former sustainment observer-coach 
trainer with Operations Group Sierra. He 
holds a master’s degree in journalism 
from the University of Kansas. 

Maj. Justin M. Redfern is the chief of 
the Integration Division of the Combat 
Training Center Directorate at Fort Leav-
enworth, Kansas. He is a former sustain-
ment observer-coach trainer with Oper-
ations Group Sierra. He holds a master’s 
degree in global supply chain manage-
ment from the University of Kansas.

Lt. Col. Erik Hilberg and Stanford 
Locher contributed to this article.

Sgt. 1st Class Joseph Samuel Massey points to a map during Saber Guardian 17 
at Novo Selo Training Area, Bulgaria. (Photo by Spc. Rafael Garibay)
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Brigade engineer battal-
ion (BEB) forward support 
company (FSC) leaders are 

charged with ensuring that the BEB 
is fueled, fed, and fixed as far for-
ward on the battlefield as possible. 
Doing so allows the BEB to operate 
uninterrupted with maximum oper-
ational reach, freedom of maneuver, 
and prolonged endurance. 

The BEB FSC relies on current 
doctrine, a synchronized concept of 
sustainment across the brigade, and 
the maneuver commander’s intent to 
guide its operations and the physical 
location of its equipment and per-
sonnel on the battlefield. However, 
current sustainment doctrine does 
not necessarily apply to BEB logis-
tics operations. 

BEBs typically have low consump-
tion rates and time-distance factors. 
Sustaining the BEB requires a unique 
and dynamic application of current 
doctrine that is synchronized with 
the brigade concept of sustainment.

FSC Doctrine
Sustainers use doctrine to shape 

their operations. According to Army 
Techniques Publication (ATP) 4-90, 
Brigade Support Battalion, “The BSB 
[brigade support battalion] enables 
operational reach by task organizing 
FSCs with required capabilities to 
prolong the endurance of brigade op-
erations while maintaining sufficient 
support to ensure freedom of action.” 

However, ATP 4-90, which states 
that echeloning trains is the back-
bone of sustainment operations, is 
purposely vague about the manner 

in which FSCs enable operational 
reach. 

Echeloning Trains
In their September–October 2016 

Army Sustainment article, “The Op-
timal Employment of the Forward 
Support Company in Decisive Ac-
tion,” Lt. Col. Brent Coryell and 
Capt. Christopher Devenport state 
that FSCs are the link between the 
brigade support area (BSA) and the 
supported units near the forward line 
of troops (FLOT). 

FSCs accomplish support by em-
ploying assets at both the field trains 
command post (FTCP) and the com-
bat trains command post (CTCP). 
Coryell and Devenport write, “Both 
the FTCP and the CTCP are mobile 
mission command posts for logistics 
that execute supply break points to 
build combat-configured support 
packages for forward units.”

Executing sustainment operations 
through the BSA, FTCP, CTCP, and 
company trains is known as echelon-
ing trains. Traditionally, the FTCP is 
either co-located with the BSA or 1 
to 2 kilometers from it. The FTCP 
serves as a sustainment coordination 
center where the brigade support op-
erations officer (SPO) synchronizes 
push/pull logistics and convoys to 
each battalion’s CTCP. 

The CTCP is typically the closest 
sustainment node owned by the sup-
ported maneuver battalion. The FSC 
commander and most of the distri-
bution and field feeding assets often 
reside at the CTCP in order to exe-
cute convoys to the company trains 

areas to resupply company elements 
maneuvering near the FLOT.

Estimates Affect Emplacement
Logistics running estimates from 

the battalion staff determine sus-
tainment node emplacement for the 
FSC. These estimates, which include 
planning variables such as consump-
tion rates and time-distance factors, 
will guide the SPO’s concept of sus-
tainment. The concept of sustainment 
then synchronizes sustainment nodes 
across the battlefield based on the lo-
cation of the maneuver elements, the 
BSA, and where each battalion’s FSC 
places the FTCP and CTCP. 

While echeloning trains is doc-
trinally sound and critical to the suc-
cess of most FSCs, the model is not 
well-suited for an FSC that supports 
a BEB. Logistics estimates from bri-
gade engineers routinely show low 
consumption rates, and with the ex-
ception of two line companies, the 
supported units within the BEB do 
not travel anywhere near the FLOT 
because of the battalion’s mission set. 

Logistics running estimates alone 
must shape sustainment node em-
placement for the BEB’s FSC. The 
brigade concept of sustainment must 
then incorporate said nodes in the 
overarching brigade sustainment 
plan.

Optimal Emplacement of Assets
How can an FSC best posture 

itself to support the BEB and its 
unique mission set? During Army 
Warfighter Assessment 17.1 at Fort 
Bliss, Texas, Echo FSC was attached 

Forward support companies can support maneuver units by echeloning trains, but a 
modified field trains concept would better support brigade engineer battalions.

Sustaining the Brigade Engineer  
Battalion for Decisive Action

	By Capt. Gregory A. Long



TRAINING & EDUCATION

January–February 2018       Army Sustainment56

Sgt. 1st Class Adam Asher, Echo Forward Support Company, 40th Brigade Engineer Battalion, supervises troubleshooting 
procedures of an assault breaching vehicle engine at the maintenance collection point during Army Warfighter Assessment 
17.1 at Fort Bliss, Texas.

to the 40th BEB, 2nd Brigade Com-
bat Team, 1st Armored Division, and 
provided logistics support without 
running a true FTCP and CTCP. 

Battalion staff logistics estimates 
showed low consumption rates, and 
minimal time-distance factors were 
associated with the rear-area and 
wide-area security missions for the 
BEB. This ultimately drove the FSC’s 
asset emplacement strategy. 

The distribution platoon and main-
tenance platoon were co-located 
with the BEB tactical assembly area 
(TAA), which was separate from but 
co-located with the brigade TOC ap-
proximately 5 to 7 kilometers from the 
BSA, which the FSC was also tasked 
to support. The distribution platoon 

used the BEB TAA as its main dis-
tribution hub to push bulk petroleum, 
ammunition, and repair parts.

Fuel asset placement. The FSC had 
four M978 fuel tanker trucks for 
bulk fuel distribution. The most eco-
nomical method to distribute fuel at 
the BEB TAA and brigade TOC was 
to station one tanker at each loca-
tion because of their low rates of fuel 
consumption. Only one vehicle was 
needed to refuel of all power genera-
tion equipment and vehicles for each 
area. 

The M978s did not need to pull 
additional fuel from the BSA or to 
receive refills very frequently. On 
average, each truck was refilled ev-
ery three days. The FSC’s other two 

M978s and crews supplied fuel to the 
two engineer companies that execut-
ed Sapper, route reconnaissance, mo-
bility, and countermobility missions 
much closer to the FLOT. 

Maintenance asset placement. Main-
tenance operations were conducted at 
a maintenance control point (MCP) 
co-located with the BEB TAA. Not 
only did this prevent the MCP from 
having to provide its own security, but 
it also allowed for responsive repairs. 
Co-locating the MCP with the BEB 
TAA allowed maintenance leaders to 
manage and delegate workloads while 
mechanics quickly diagnosed and 
repaired equipment from all of the 
BEB’s units. 

Forward maintenance teams were 
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Logistics running estimates from the battalion 
staff determine sustainment node emplacement 
for the FSC. These estimates, which include 
planning variables such as consumption rates 
and time-distance factors, will guide the SPO’s 
concept of sustainment. 

located in the company trains area 
to provide engineer companies with 
dedicated maintenance assets to sup-
port forward operations. Engineer 
platforms that could not be fixed in 
the company trains area were evac-
uated back to the BEB TAA where 
the mechanics repaired platforms 
and returned them to the company 
trains. 

Planning section placement. The 
FSC executive officer (XO) and the 
BEB S-4 were co-located in the 
BSA for sustainment planning, in-
tegration, and coordination. The two 
officers coordinated directly with 
the brigade SPO, analyzed battalion 
mission sets and consumption rates, 
planned convoy operations, and en-
sured configured loads were built 
on time for convoy execution. This 
resulted in seamless sustainment 
synchronization and coordination, 
which resulted in planned sustain-
ment operations instead of “emer-
gency” resupply operations. 

An automated logistical specialist 
was stationed with the FSC XO in 
order to send repair parts forward to 
the BEB TAA for eventual distribu-
tion. A food operations sergeant and 
an ammunition handler were also 
stationed with the FSC XO to man-
age class I (subsistence) and ammu-
nition and ensure the commodities 
were properly prepared for convoy 
operations. 

Minimal FSC representation in 
the FTCP and BSA was optimal be-
cause it allowed assets to be stationed 
forward in the BEB TAA to conduct 
logistics release point operations 
with the BSB’s distribution company 
and in company trains with engineer 
companies that were operating near 
the FLOT. 

Field feeding asset placement. Be-
cause the BSA was located in prox-
imity to the food rations break point, 
Echo FSC experimented with plac-
ing its field feeding section in the 
BSA for easy resupply. Unfortunate-
ly, this resulted in the FSC’s head-
quarters platoon having to convoy 
to the BSA to receive food from the 
field feeding section for forward dis-

tribution. This was not efficient and 
took manpower from the company 
command post. 

The optimal placement for the 
BEB FSC field feeding section is 
co-location with either the BEB 
TAA or the brigade tactical opera-

tions center (TOC). The FSC should 
choose the location with the greatest 
personnel head count.

Another BEB FSC’s Experience
Scrapping strict adherence to ech-

eloning trains also worked well for an 
FSC that was attached to the BEB 
for 3rd Brigade Combat Team, 1st 
Armored Division, during its deci-
sive action rotation to the National 
Training Center in 2016. The FSC 
commander placed the FSC XO at 
the BSA in order to coordinate and 
plan with the brigade SPO. 

The commander also had commod-
ity managers in the BSA to process 
parts and help build supply packag-
es. Most of the distribution platoon 
was co-located with the BEB TAA, 
which allowed for responsive delivery 
of supplies to both the brigade TOC 
and the BEB’s two engineer com-
panies as they maneuvered near the 
FLOT. 

The maintenance platoon was 
co-located with the BEB TAA, 
which allowed for swift repairs and 
responsive recovery missions. A field 
maintenance team was attached to 
each engineer company to provide 
forward maintenance in their com-
pany trains. 

The dining facility section was 

co-located with the BEB TAA. This 
was economical because most of the 
BEB’s Soldiers were in the TAA. It 
also allowed for easy supply point 
distribution. The FSC’s first ser-
geant delivered chow to fellow BEB 
first sergeants at the brigade TOC 

and other logistics release points as 
required.

The FSC is an agile organization 
created with modularity in mind. 
Each FSC must task organize across 
the battlefield in a manner commen-
surate with the battalion S-4’s logis-
tics running estimates that consider 
fuel consumption rates, time-distance 
factors, time-idling factors, battle 
damage losses, and the maneuver 
battalion’s overall mission set. 

By incorporating the running es-
timates from each battalion into the 
concept of sustainment, the brigade 
SPO can effectively synchronize key 
sustainment nodes across the battle-
field with a logistics common opera-
tional picture in mind. This leads to 
streamlined sustainment as the BSB 
pushes supplies to the FSC to sup-
port the maneuver unit. 
______________________________

Capt. Gregory A. Long is the company 
commander of Echo FSC, 40th BEB, 2nd 
Brigade Combat Team, 1st Armored Di-
vision, at Fort Bliss, Texas. He is a grad-
uate of the Combined Logistics Captains 
Career Course and holds a master’s 
degree in justice administration from 
Boston University. He is also Six Sigma 
Green Belt certified.
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Tools and Models for Sustainment 
Preparation of the Operational 
Environment
	By Lt. Col. Thomas E. Goyette and William L. Knight Jr.

Brig. Gen. Kenneth L. Kamper, 4th Infantry Division deputy commanding general, discusses different rail loading strategies 
with leaders assigned to the 3rd Armored Brigade Combat Team, 4th Infantry Division, during a predeployment site survey 
at Camp Karliki in Zagan, Poland, on Nov. 3, 2016. (Photo by Sgt. William A. Tanner)

Military history is riddled 
with accounts of operations 
that failed, faltered, or as-

sumed additional risk because of in-
effective or poor logistics intelligence. 
Operation Urgent Fury, the invasion 
of Grenada in 1983, is one example 
of the U.S. military being hindered by 
not only an unexpectedly strong Cu-
ban and Grenadian resistance but also 

difficulties in planning, intelligence, 
and logistics. 

Planners made unexamined as-
sumptions about logistics and medical 
support and failed to integrate sus-
tainment into planning efforts. This 
failure was directly affected by a com-
partmentalized planning process and 
operational security restrictions that 
limited logistics planner involvement.

Prior to the operation, the critical 
intelligence needed about roads, po-
table water sources, local sources of 
supplies and services, medical facil-
ities, and airfields was incomplete or 
unavailable. Maps were generally in-
accurate and not available in sufficient 
quantities. The Marines supporting 
the operation had only six crude maps 
for an entire battalion landing team. 
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Additionally, since standard military 
maps were not available, nonstandard 
maps and tourist maps were used 
with an improvised military grid 
overlay. 

The Analysis
Army Doctrine Publication 4-0, 

Sustainment, states that sustainment 
preparation of the operational envi-
ronment (SPoOE) is “the analysis to 
determine infrastructure, environ-
mental factors, and resources in the 
operational environment that will 
optimize or adversely impact friend-
ly forces’ means for supporting and 
sustaining the commander’s opera-
tions plan.” 

SPoOE tasks executed by sustain-
ment planners and staffs provide a 
basis from which sound sustainable 
plans can be built. This analysis allows 
the commander to better visualize 
the operational environment (OE) 
and see how conducive the OE is to 
sustaining military operations. The 
challenge for a sustainment planner, 
as was learned in Operation Urgent 
Fury, is how to obtain the data early 
on to support this analysis. 

Field Manual (FM) 100-16, Army 
Operational Support, referred to 
this analysis as logistics preparation 
of the theater, which is now called 
SPoOE. Although it is now obsolete, 
the manual provided useful informa-
tion that was not captured in other 
doctrinal publications. This useful 
information included directions to 
potential sources of logistics intelli-
gence and information. 

Per FM 100-16, potential sources 
of intelligence or information include 
U.S. bilateral relations fact sheets 
from the Department of State, Cul-
tureGrams, assessments from Army 
civil affairs units, country studies, 
and weather or terrain data gathered 
from intelligence preparation of the 
battlefield (IPB). Having this logis-
tics intelligence better enables oper-
ational-level commands to assess the 
logistics suitability of countries with-
in their areas of responsibility.

At the time that FM 100-16 was 
printed, much of the intelligence 

gathered about a country was ob-
tained from tangible printed doc-
uments. The same was true during 
Operation Urgent Fury. Today, based 
on advancements in technology and 
automation, sustainment planners 
have access to these same products 
digitally. Digital innovations have 
enabled planners to attain greater 
detail for their SPoOE assessments.

The Tools
Army Doctrine Reference Publi-

cation 4-0, Sustainment, provides six 
factors for examining the SPoOE: 
geography, supply and services, facili-
ties, transportation, maintenance, and 
general skills. Assessing these factors 
is best done in country through a 
predeployment site survey or by an 
in-country assessment team.

However, an in-country assess-
ment is not always possible based 
on the tactical or political situation 
within the country or region. In these 
instances, sustainment planners can 
execute a virtual SPoOE assessment 
by leveraging digital research. 

Planners can access these tools and 
the valuable unclassified data the 
tools provide using open and com-
mon access card-enabled web sourc-
es. Some of the sources may also 
require approval of a system access 
request. These are some of the more 
beneficial digital research tools to ac-
cess for SPoOE assessments:

 �  Air Mobility Command maps.
 �Army Geospatial Center products. 
 �  Civil affairs operations running 
estimates on MilSuite.

 �  Country handbooks from the Ma-
rine Corps Intelligence Activity. 

 �  Country information resources 
from the Combined Arms Re-
search Library. 

 �  CultureGrams from ProQuest.
 �  Integrated Service Distribution 
Data Cleansing Tool maps from 
the Electronic Transportation 
Acquisition.

 �  Intellipedia-U from Intelligence 
Community Enterprise Services.

 �  NASA’s Earth Observing System 
Data and Information System.

 �  National Geospatial-Intelligence 
Agency maps.

 �  The Central Intelligence Agency’s 
World Factbook.

 �  SkyVector aeronautical charts. 
 �  The Transportation Infrastructure 
Archive from the Transportation 
Engineering Agency.

 �  The U.S. Transportation Com-
mand’s Single Mobility System.

 �  The World Port Source website.
 �  U.S. Bilateral Relations Fact Sheets 
from the Department of State. 

These tools provide valuable sourc-
es of data and information; howev-
er, a framework is needed to provide 
context and translate the data into 
sustainment knowledge of the OE. 

The Models
A number of effective models are 

available to translate data. Four of 
the most common models include 
the blended framing construct mod-
el, the joint doctrine model, the IPB 
model, and the SPoOE planning 
process, which is taught at the Com-
mand and General Staff College 
(CGSC).

The blended framing construct model. 
The blended framing construct mod-
el uses elements and variables from 
Army doctrine to frame the informa-
tion as it relates to the sustainment 
suitability of a selected country or 
region. 

It is not possible to visualize the 
sustainment suitability of an OE 
using a single framing construct; 
however, visualization is improved 
considerably by using and combin-
ing multiple framing constructs. This 
tailorable approach to SPoOE allows 
the sustainment planner to assemble 
parts and elements of the constructs 
that are key to theater sustainment 
planning in order to form a single 
planning model.

The joint doctrine model. A second 
approach to analyzing the sustain-
ment suitability of an OE is using 
the joint doctrine model. Joint doc-
trine, the Universal Joint Task List, 
and the logistics staff estimate pro-
vide a common framework for con-
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Soldiers during Operation Urgent Fury use maps to locate key areas in Grenada. 
(Photo courtesy of the Department of Defense)

ducting theater logistics analysis (the 
joint version of SPoOE) to achieve a 
common understanding of the envi-
ronmental factors potentially affect-
ing sustainment support. 

Joint publications are useful for 
conducting this analysis because 
many of the logistics-related pub-
lications include appendices with 
checklists for analyzing airfields, 
seaports, roads, joint logistics over-
the-shore operations, bulk petro-
leum, health service support, and 
labor, to name a few. These check-
lists provide a common frame of 
reference for examining the OE’s 
sustainment suitability as it relates 
to joint force requirements.

The IPB model. The IPB model 
provides a third approach to analyz-
ing an OE’s sustainment suitability. 
One of the greatest lessons learned 
from Operation Urgent Fury was 
that integrating logistics and sustain-
ment into operational-level planning 
is not only preferred but essential to 
an operation’s success. 

This model includes integrating 
sustainment intelligence and infor-
mation requirements into IPB while 
analyzing the OE and determining 

its effects on the operation. Plan-
ners are aided in this task using the 
Generic Intelligence Requirements 
Handbook. The handbook, produced 
by the Marine Corps Intelligence 
Activity, provides frequently used in-
telligence requirements. These intel-
ligence requirements are well-suited 
for assessing the SPoOE for a given 
country or region.

The SPoOE planning process model. 
In 1995, the Command and Gener-
al Staff School included the SPoOE 
planning process model as an appen-
dix in its Student Text 4-1, Theater 
Sustainment Battlebook. Since that 
time, the model has been taught 
within the Command and General 
Staff Officer Course curriculum. 

CGSC’s Department of Logistics 
and Resource Operations expanded 
the previously mentioned six factors 
(geography, supply and services, fa-
cilities, transportation, maintenance, 
and general skills) into fifteen top-
ics for operational-level sustainment 
planners. These fifteen topics were 
further developed into the Logistics 
Preparation of the Theater Mission 
Analysis Process. 

Based on changes in doctrine, the 

process was updated and further 
refined into today’s SPoOE plan-
ning process. This CGSC model 
is arguably the best of the models 
for sustainment planners as it was 
designed specifically with them in 
mind.

These models and tools enable sus-
tainment planners to collect, categorize, 
organize, and interpret sustainment 
data. Once the operational- level 
sustainment planner identifies the 
“so what” of this data, he or she can 
better understand what resources are 
available in the host nation or region, 
what capability gaps exist, and how 
best to develop a support concept or 
plan before executing an operation. 

With today’s technology, digital 
planning tools, and models that pro-
vide an expanded and more thor-
ough process to identify, collect, and 
analyze logistics intelligence in-
formation, future operational-level 
sustainment planners will be better 
educated and equipped to plan for 
missions much more complex than 
Operation Urgent Fury.
______________________________
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degree in health care administration 
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disaster management from American 
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The Army’s logistics transformation during World War I helped the United States emerge as 
a world power.   

World War I as a Transition Point for 
Army Sustainment

	By Leo P. Hirrel

In April 2017, the Army observed 
the 100th anniversary of the 
U.S. military’s entry into World 

War I. It is important to recognize 
how this conflict helped the United 
States become a world power. The 
Army entered the war only partial-
ly comprehending the requirements 
for organizing and maneuvering 
a multimillion-Soldier force in an 

overseas theater. By the close of that 
war, the Army was a truly modern 
force.

The transformation in sustain-
ment constituted a critical part of the 
emergence of the Army as a world-
class power. When the United States 
entered the war, Army sustainment 
rested on an archaic bureaucratic 
system that was best-suited for sup-

porting a relatively small peacetime 
Army. 

An embarrassingly poor perfor-
mance against Spain in 1898 led to 
some reforms in the support struc-
ture. One change was creating the 
Quartermaster Corps in order to 
combine the Subsistence, Pay, and 
Quartermaster Departments and to 
militarize logistics supply and ser-

The Army constructed port facilities along the southeastern coast of France near the existing ports of Bassens and Bordeaux. 
This port became known as American Bassens. Once operational, it became one of two principal ports for the American  
Expeditionary Forces. (Photo courtesy of the Army Quartermaster Museum)
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vices. Overall the Army was woeful-
ly unprepared for the logistics and 
personnel issues associated with a 
modern war, especially a war fought 
overseas. By the close of the war, the 
Army had a credible sustainment 
system.

To place the magnitude of the 
achievement in perspective, in 1898 
the Army experienced incredible 
difficulties in moving a single corps 
from Tampa, Florida, to Cuba, and 
then it delivered insufficient supplies 
once in Cuba. In contrast, by the 
close of World War I, more than two 
million Soldiers were moved to and 
sustained in France. This was by far 
the largest overseas deployment any-
where in the world up to that time; it 
was about four times the size of the 
British deployment during the Boer 
War.

Learning to Harness Industry
Problems with industrial mobili-

zation developed very quickly during 
World War I because of the lack of 
preparation. Without a site selection 
plan, construction of the necessary 
training camps took longer than ex-
pected. The Army missed an oppor-
tunity to purchase wool while it was 
available, and shortages of blankets 
and warm clothing were compound-
ed by the exceptionally cold winter of 
1917 and 1918. 

U.S. factories lacked the dies, jigs, 
and precision tools for the mass 
production of munitions, including 
rifles, artillery, tanks, aircraft, and 
ships, forcing U.S. allies to make up 
the shortfalls until the end of the war. 
Wartime railroad congestion was so 
bad that it paralyzed the East Coast 
in December 1917.  

Bureaucratic dysfunction made the 
difficult task of arming the nation 
even worse. Up to this time, supply 
systems were stovepiped to the ex-
treme. Not only were the Army and 

Navy competing against each other 
for commodities, but bureaus within 
the War Department were compet-
ing against each other for scarce sup-
plies. Contracting prior to the war 
employed a highly inflexible bidding 
system at fixed prices. This system 
worked in peacetime but not in the 
uncertainties of war. 

At the outset, President Woodrow 
Wilson was reluctant to use his pow-
ers. He even initiated a program to 
build wooden ships to avoid having 
to use his authority to commandeer 
steel for shipbuilding.

Gradually the nation learned 
how to correct these deficiencies. 
Reorganizations within the War 
Department and within the larger 
government bureaucracy provid-
ed for more efficient operations. By 
1918, President Wilson gave his War 
Industries Board sufficient backing 
to cajole industry into cooperation. 
Giving the war effort a higher prior-

Quartermaster Soldiers from the 77th Division complete paperwork in a tent on Sept. 9, 1918. (Photo courtesy of the Army 
Quartermaster Museum)
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ity for raw materials, production, and 
transportation introduced order into 
the chaos.

By the summer of 1918, the United 
States was reaching its potential for 
war production. In October, the war-
time Emergency Fleet Corporation 
produced 33 percent more ships in 
one month than the nation produced 
during the entire year of 1916. If the 
war had lasted into 1919 as expected, 
the surge in productivity would have 
had noticeable results. In the interim, 
the United States depended on its al-
lies for industrial support.

Overseas
At the time of the U.S. entry into 

the war, the Army lacked the opera-
tional experience and doctrine need-
ed to conduct a major war. It had 
some limited operational experience 
in Mexico, the Philippines, and other 
areas, but nothing comparable to the 
challenge it would soon face. 

Field service regulations (doctri-
nal publications of that time) offered 
only vague guidance about how a 
support structure should work in a 
major war. In fact, the publications 
contained only nine pages describing 
the entire line of communications.

Not surprisingly, the efforts of 
the American Expeditionary Forces 
(AEF) to create a workable sustain-
ment system involved initial con-
fusion, often causing the troops to 
suffer from the poor support. In time, 
the AEF addressed issues of organi-
zation, but it frequently reorganized 
throughout the war. Performance 
steadily improved, and by October 
1918, the U.S.-operated ports ac-
cepted more than 900,000 tons of 
supplies in a single month.

The AEF entered the war expect-
ing to rely on the French to operate 
ports and railroads. Upon arrival in 
France, however, the AEF realized 
that the French transportation sys-
tem was too stressed by the war to 
provide this support. 

Consequently, the AEF assumed 
increasing responsibility for operat-
ing French ports and railroads and 
improving existing facilities. With-

out previous experience in these op-
erations, the Army relied on civilians 
to manage these projects.

Closer to the front, the AEF faced 
logistics challenges that Soldiers 
would not have contemplated during 
the frontier days. The introduction 
of motor vehicles helped with trans-
portation problems, but their use in-
troduced the problems of petroleum 
resupply, maintenance, and repair 
parts. 

Because vehicles lacked standard-
ization, repair parts became a night-
mare. So, the Ordnance Department 
experimented with a mobile ord-
nance repair shop, thus introducing 
the concept of field maintenance. 
Graves registration and field laun-
dry became military functions for the 
first time. Army cooks employed the 
new mobile kitchen trailers to pre-
pare hot meals near Soldiers. 

Throughout the war the Army 
continued to improvise with new 
types of organizations to meet un-
expected demands, such as forestry 
units to provide the necessary lumber 
for construction.

Because of difficulties in trans-
porting supplies across the Atlantic, 
the AEF relied on the French to an 
unprecedented degree, similar to the 
host-nation support used in today’s 
operations. Upon Gen. John J. Persh-
ing’s insistence, the AEF developed 
a method of centralized management 
for overseas purchases to prevent the 
different bureaus from driving up 
prices by competing against each 
other. 

The AEF also found ways to pur-
chase supplies from neutral nations. 
French laborers, especially women, 
did invaluable service by operating 
warehouses, repairing textiles, pro-
ducing macaroni, turning sheet metal 
into cooking utensils, and a variety of 
other tasks. All of this effort reduced 
the shipping requirements for the 
AEF.

Undoubtedly, the wide variety of 
support tasks came as a surprise to 
Soldiers accustomed to thinking of 
warfare in terms of enemy engage-
ment. To their credit, members of 

the AEF sustainment community 
quickly recognized the importance 
of their work and adjusted to provide 
the necessary support to the fighting 
forces.

Human Resources Support
Functions that today might be 

termed human resources support 
matured significantly under the di-
rection of the Adjutant General’s 
Department. During World War 
I, the Army needed to find ways to 
match Soldiers to the multitude of 
skills required beyond the combat 
functions, so they employed IQ and 
occupational skills testing.  

The Army also needed a system to 
send replacements to the divisions 
during the fight. With some diffi-
culty, the Army developed a system 
that began with replacement training 
centers in the United States and ran 
through to replacement depots in 
Europe. Unfortunately, the system 
did not mature until after the war, 
but the model served well for the re-
mainder of the century.

Other personnel innovations in-
cluded a central records office in 
theater, the use of serial numbers, 
and the Army’s assumption of postal 
duties. Functions that today might be 
called morale, welfare, and recreation 
were handed to the women and men 
from volunteer organizations, but the 
lessons were remembered when the 
Adjutant General’s Department cre-
ated the Special Services Division for 
the purpose of troop morale.

Significance 
By the end of the war, the AEF had 

developed into a credible fighting 
force capable of successfully engag-
ing the Germans in some of the most 
difficult terrain in France. The trans-
formation of the Army’s sustainment 
structure was a major part of the de-
velopment of the United States into 
a world power. 

Certainly the organization had 
shortcomings, but American Soldiers 
had the means to do their jobs. It is 
difficult to imagine how the AEF 
could have fought in the final bat-
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tles of 1918 if the various supporting 
branches had not rapidly adapted to 
modern warfare.  

Effective sustainment operations 
in World War I had further implica-
tions. At the time of the U.S. entry 
into the war, French and British allies 
proposed blending U.S. Soldiers into 
their own formations because they 
were unsure of their new ally’s abil-
ity to manage large operations. The 
Army’s immature sustainment ca-
pabilities in 1917 were an important 
consideration. By developing the ca-
pacity to support the AEF, rear- area 
Soldiers enabled the fielding of an 
independent Army that would ensure 
that the United States had a voice in 
the post-war peace conference.

The Post-War Period
In the years after World War I, 

the Army temporarily returned to its 
previous status as a small force, and 

investments in sustainment dimin-
ished accordingly. However, the war 
left an intellectual legacy for future 
senior leaders on the intricacies of 
supporting a huge Army. 

With the establishment of the 
Army Industrial College in 1924, of-
ficers had the chance to consider the 
problems of homefront mobilization 
and wholesale logistics.  The painful 
lessons in moving supplies led to the 
creation of the Transportation Corps 
in 1942 as a permanent branch of the 
Army.

Lessons from World War I helped 
President Franklin D. Roosevelt and 
his advisers understand the need for 
a pre-war mobilization program in 
the period before the U.S. entry into 
World War II. Leaders also applied 
tested organizational and doctrinal 
solutions to the new war. Military lo-
gistics and personnel operations are 
never perfect, but in the 1940s, the 

Army was far better prepared for the 
next global conflict.

Members of the sustainment 
community of World War I made 
two tremendously important con-
tributions to the U.S. emergence as 
a world power: they provided the 
means for the AEF to function as a 
separate army, and they left an intel-
lectual sustainment legacy that en-
abled the Army to enter World War 
II as a premier fighting force.
_______________________________

Dr. Leo P. Hirrel was the Quartermas-
ter School historian from 2011 to 2017. 
He is the author of the recently published 
“Supporting the Doughboys: U.S. Army 
Logistics and Personnel During World 
War I,” which is available for free at http://
www.armyupress.army.mil/Portals/7/
combat-studies-institute/csi-books/
Supporting-the-Doughboys-(Web).pdf.

Workers at the Nevers Depot move subsistence in April 1918. Feeding an Army that eventually reached two million Soldiers 
required extensive manual labor. (Photo courtesy of the National Archives)
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The Army Materiel Command’s Logistics Support Activity (LOGSA) 
will host the Logistics Training Forum (LLTF) March 26-30, 2018, 
at Redstone Arsenal, Alabama. The LLTF showcases the most current 
logistics tools and programs available to assist in sustaining and gener-
ating readiness for today’s warfighter. The annual event provides a forum 
for Army logisticians—officers, warrant officers, noncommissioned 
officers, Department of the Army civilians, and contractors—to share 

both logistics challenges and successes. Visit the LOGSA website for the latest information and updates at https://
www.logsa.army.mil. For additional questions or information not found on the site, email the LLTF team at usarmy.
redstone.logsa.mbx.service-desk@mail.mil.

Lt. Gen. Edward Daly, Army Materiel Command deputy commanding general, addresses attendees at the Logistics Support 
Activity Logistics Training Forum at Redstone Arsenal, Ala., on Aug. 23, 2017. The forum facilitated the exchange of infor-
mation and allowed the discussion of current topics affecting Army logisticians. (Photo by Sgt. 1st Class Teddy Wade)


