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Introduction.  

Our Army is at war.  Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) represent the largest employment of Armed Forces since the Korean War and we are mid-stride in conducting the largest rotation of Army forces in recent history.  Nine of our ten active divisions will have seen action in Afghanistan or Iraq – some both.  And the 2d Infantry Division remains poised on an outpost that separates tyranny from freedom.  The Global War on Terrorism has been a Total Force effort from the start involving nearly 75% of our reserve component forces.   

Some may say this operational state…a Nation at war…is the exception rather than the norm.  As stated by some of our nations most experienced leaders, peace will be the exception in the future.  Americans face a “new reality”—one that is significantly different from that of the Cold War.  A conflict of irreconcilable ideas exists.  Adaptive adversaries seek our demise by any means.  Our own forces can’t focus solely on future overseas contingencies but also must defend bases and facilities both at home and abroad.  Above all, because at least some current adversaries consider “peaceful coexistence” with the United States unacceptable, we have a foreseeable future of extensive conflict in which real peace will be the anomaly.

We are not changing for the sake of change.  This Regiment’s WWII structure combined with a “how to fight” mentality that is rooted in a cold war battlefield construct no longer meets the need of our Army.  Warfighting tactics built upon a premise of linear lines of operation, contiguous areas of operation, and a templatable enemy are no longer relevant against an adaptive enemy that is a master at employing asymmetric means to achieve his goals.  Today’s Army is not designed to meet the demands of the contemporary operating environment; consequently, swift change is essential to survival in our ‘new reality’.  As the Chief of Staff of the Army pointedly states, 
 “We're going to have to [change] some of the things that made us the best Army in the world.  Our values are sacrosanct.  But everything else is on the table."
 
Accordingly, the Engineer Regiment must change – now.  The fact that we provide a unique set of core competencies that critically enable the Combatant Commander and the Joint Team with the mobility it needs to attain a position of advantage at the tactical through strategic level will not change.  However, we must re-examine and challenge our most fundamental institutional assumptions, paradigms, and procedures to better serve our Nation.  We must be and enable a campaign-quality, modular force with a Joint and Expeditionary Mindset in order to adapt to unforeseen circumstances that will occur in the future.  We’ll retain the best of our current capabilities and attributes and develop others that will increase relevance and readiness to respond in the current and projected ‘new reality’.  
Purpose.  

This paper establishes the azimuth and pace count for transforming the Engineer Regiment so that it is consistent with the Army’s Transformation to a Joint and Expeditionary Force.  To that end, this paper begins with a terrain analysis of the future battlefield and discusses some of the recent Army structure designs and the underlying thinking that shaped those decisions.  It is absolutely imperative that leaders within this Regiment fully understand the Army’s direction and be able to explain it to our rank and file.  Second, this paper establishes a vision for a Future Engineer Force that is far more capable, versatile, and agile than the Regiment today.  And it is equally important you understand the conceptual and organizational frameworks that define this vision and are able to articulate it to subordinates and peers.   This White Paper will serve its purpose if it both imparts that vision and engenders passionate debate that is rooted in this Regiment’s time-honored tradition of doing what is right for this Army and Nation.  The success of Engineer Transformation depends on every Soldier in this Regiment – across all components – bringing their experiences and insights to confirm or adjust our course into the future.  Silence in this debate is not acceptable –have an opinion, voice it, and help us forge a Regiment that can better meet the needs of this Army and Nation into the future.  

Choosing an Azimuth and Moving Out

The Chief of Staff of the Army has accelerated the pace of Army transformation beyond our imaginations – he had to.  The Global War on Terrorism and specifically our experiences in OEF / OIF presented our Army leadership with a major dilemma: how to fight a future enemy (that came early) using future concepts (needed early) with a force designed for yesterday.   The catalyst for transformation was ignited.  But, that’s not the whole picture.  The need to reset the force for the “next fight” combined with the need to rotate transformed forces into the current fight added both accelerant and fuel to the transformation effort.
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To overcome the inertia that had beset Army Transformation, the CSA established a list of Immediate Focus Areas.  It was a brilliant move to get the Army moving into the future.  While all of the focus areas are important to understand, five of them – and the Task Forces that worked them – would have the greatest influence on the azimuth and pace of Army transformation.  These are:  Army Joint and Expeditionary Mindset; Modular Forces; AC/RC Balance; Current to Future Force; and Force Stabilization.  The resultant thinking and force development decisions that grew from these Task Forces have also been the driving influence behind the Future Engineer Force Concept.

Army Transformation – A Joint and Expeditionary Force Framework.

The primary aim of Army transformation is to provide the Combatant Commander with a premier land combat force that has the inherent diversity, versatility, and flexibility to contend with an equally adaptive adversary.  The transformed Army must provide the Combatant Commander with the quintessential offensive line on a football team.  It is a force that is the undisputed master of the fundamentals, but that brings a wide range of capabilities that enable the commander to audible selected options.  It is a force that is able to get off the line quickly, comfortable with fast developing plays, but also has the staying power to remain engaged when running the option or other slow developing plays.  The Army must also be capable of executing prolonged series of no-huddle attacks supplemented by quick substitutions that bring just the right capability on to the field of battle.  It is an Army that can swiftly mount short duration operations without penalty to its ability to transition to larger, more protracted campaigns.  That’s Expeditionary!  Such a force requires “building block” combat formations designed to give the force a lethal stance, but with the flexibility to accept enablers for full spectrum operations.  It demands land forces that can fight upon arrival in austere environments -- the norm vice the exception.  It requires an organizational command structure that is highly tailorable to the specific needs of the Combatant Commander and can respond to broad changes in the operating environment.

Fully enabling the Combatant Commander also implies a new level of jointness in our Army formations and the mindset of our leaders.  The strength of our Army has always been its ability to think in combinations of effects.  Our combined arms style of warfare has been our hallmark.  We have grown leaders that are comfortable with blending the unique capabilities represented by our branch specific units towards a singular purpose in a fight.  We must extend that model to an inter-Service combined arms team.  Inter-Service interoperability and interdependence must become touchstones that bind us with the need of the Combatant Commander.

Modularity…the Engine of Change and the Army’s Main Effort

Army transformation – and certainly its acceleration – has focused almost exclusively on achieving a modular force design.  A campaign quality Army with a joint and expeditionary mindset defines the vision; a modular force design is the engine of change from current to future force.  The modular design concept features a combined arms, brigade-like formation called a Unit of Action that serves as the basic building block of combat capability the Army provides to the Combatant Commander.  There are two categories of Units of Action (UA):  Maneuver and Support.  The Army can array any combinations of these Maneuver and Support Units of Action under an equally modular command and control structure called Units of Employment (UE.)  The UE headquarters are divided into two types that recognizes a functional split between a “tactical operations HQs” (UEx) and Army Service Component Command (UEy).  Moreover, each of these HQs is scalable.
Maneuver Units of Action (MUAs):  The centerpiece of the Army’s modularity effort is the design and implementation of the Maneuver UA.  The Maneuver UA is the fundamental building block of combat power in the Army’s Future Force.  The Army design concept features three basic types of Maneuver UAs: Armored, Infantry, and Stryker.  See Appendix A for a URS diagrams for the Armored, Infantry and Stryker UAs.  While each of the three types of MUAs is different, they have key commonalities in their designs.  First, the Armored and Infantry UAs have two combined arms battalions (CAB) vice the three “pure” battalions of today.  In the case of the Armored UA, the two CABs are balanced with 2 Tank / 2 Mech.  The Infantry UA has two Infantry Battalions with 3 Rifle Co’s and 1 Combat Support Company each.  Both the Armored and Infantry UA also have their own organic Fires (Arty) Battalion, RSTA Squadron, Support Battalion, and Brigade Troops Battalion.  The staff organization of the Maneuver UA HQs (both Armored and Infantry) is also intended to be self-contained and not require the “staff plugs” traditionally provided by subordinate organic or assigned units (e.g. Engineer, Artillery, Intelligence, Civil Affairs, etc).  Therefore, the Maneuver UA staff is larger than today’s brigade combat team – more robust in some areas and less in others.

The addition of the Brigade Troops Battalion to the Maneuver UA design is a logical outgrowth of these two challenge sets.  It gives the Maneuver UA commander a subordinate HQs that provides command and control over the organic low-density CS/CSS slices as well as a HQ that can accept C2 over additional forces assigned to the Maneuver UA for a specific mission.  The BTB HQs enables the Maneuver UA with full spectrum, expeditionary qualities; it is the focal point for mission tailoring the UA formation with outside augmentation.  It also serves as a warfighting C2 node able to provide mission command that is focused on synchronizing the effects of a wide range of capabilities (engineer, military police, signal, civil affairs, EOD, HUMINT collection) to ensure they are nested with the Maneuver UA Commander’s intent and allow the Combined Arms Battalions to mass their focus on decisive engagements.  Of particular importance, the BTB provides the capability to command and control a base level of mobility/survivability augmentation to the Maneuver UA and is able to accept additional engineer staff additional control and technical expertise if required.

Support Units of Action (SUA):  Equally important -- albeit a supporting effort – is the design and implementation of “Supporting Units of Action.”  These supporting brigade formations are – like the Maneuver Unit of Action – combined arms in nature.  They are designed to perform supporting functions within an area of operations for the formation commander to fully enable the force for full spectrum operations and to bring campaign qualities to the land force.  In general, they are comprised of a multifunctional HQs with some small number of elements assigned, but with the capacity to command and control the full range of functional units needed to accomplish its mission.  While they have a robust, self-contained HQs optimized for their function, they do not have a fixed TOE authorization of subordinate units like the Maneuver Units of Action.  Instead, they depend on receiving mission tailored forces from a force pool.   In function, these Support UAs are very similar to how we use our Engineer Groups, except they are more multi-functional. Under the current framework, there are five types of Support Units of Action: Fires, RSTA, Aviation, Sustainment, and Maneuver Enhancement (previously called Protection.)  There are no standing engineer forces under any of these Support UAs, although some will have various Engineers/GIS on the staff.  However, tailored Engineer forces may be provided to any of these Support UAs if needed to accomplish a specific mission.  

Maneuver Enhancement Brigade(ME):  This SUA deserves critical attention because it is the conduit for engineer effects that support the UEx above those embedded in the Maneuver UAs.  The Maneuver Enhancement Brigade is designed as a shell headquarters to organize and control forces within the area of operations assigned to the UEx but outside of the areas assigned to the Maneuver UAs.  The Maneuver Enhancement Brigade has the secondary mission of controlling combat and CS assets not committed to the Fires, RSTA, Aviation, and Sustainment Brigades.  Typically, the Maneuver Enhancement Brigade will include a mix of mobility/survivability, and protection capabilities provided by engineer, chemical, civil affairs, military police and other forces.  The brigade may also control air and missile defense units when assigned to the UEx.  Depending upon the scope of the operation, more than one Maneuver Enhancement Brigade may be assigned to the UEx.

Joint and Expeditionary Command and Control – The Unit of Employment:  Along with the modular Maneuver and Support Units of Action, the Army is fundamentally redesigning its command and control structure to make the employment of Army forces more Joint and Expeditionary.  Over the course of the next 5 years, the Army will replace the existing structures of Divisions, Corps, and Armies with two primary echelons of command: UEx (high tactical) and UEy (operational land.)  These HQs do not have a one-to-one correlation to our existing structure.  Rather, they more clearly separate the warfighting functions that come with higher echelon command and make our C2 contribution to the Joint fight less cumbersome.
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Cross Gaps

The Unit of Employment “X”  (UEx) is the future Army’s primary operations headquarters.  UEx combines the functions of today’s divisions with the tactical responsibilities you typically find at corps.  In short, it directs the fight by commanding subordinate Maneuver and Support Units of Action.  The UEx is a HQs only; unlike today’s division, UEx is not a fixed formation and therefore has no specific number or types of brigades/battalions assigned.  It is capable of providing mission command to any mix of up to 6 Maneuver UAs in addition to the 5 typical Support UAs.  However, it can command more depending on whether units are cycling in/out of operations.  The UEx HQs, Maneuver Units of Action, and Support Units of Action are combined to provided a Regional Combatant Commander or JTF the right scale and mix of Army capabilities needed for a specific operation – an extreme departure from today’s employment of Divisions and Corps.  Moreover, the number and type of units of action assigned to a UEx can change dramatically over the course of an operation based on the commander’s needs.  This gives the UEx the campaign qualities required in an expeditionary force.  The UEx can be a JFLCC for a major combat operation or a JTF, if augmented with a Standing Joint HQs, for a small-scale contingency.  UEx HQs can also be used to expand the number of echelons of command based on the size and complexity of the operation.  For example, in a major theater war one UEx HQs can command a number of subordinate UEx formations.

The UEx HQs is designed to be a self-contained staff that does not require the traditional “staff plugs” from subordinates like our current divisions.  The staff organization uses the G-staff model.  But once deployed, the HQs forms three command posts: TAC1, TAC2, and the Main.  The total HQs size is about 1100 Soldiers including its life support.  There are about 30-35 engineer staff and topographic personnel spread throughout each of the deployable Command Posts.  

Finally, the Army’s new C2 structure organizationally “de-links” the UEx HQs and the Maneuver Units of Action.  In other words, the future division-like HQs will be assigned the right mix of Maneuver and Support Units of Action for the mission.  This enables the commander to combine each type of Unit of Action’s unique capabilities more efficiently under mission command.  That means no more Armored Divisions, Airborne Divisions, Light Infantry Divisions, etc.  Instead, the Army will have one type of UEx HQs that employs the forces it is assigned for the mission.  The number/type of Maneuver and Support UAs assigned to a UEx is dynamic, changing as the nature of the operation changes.  Taken to its extreme, there will be no more division patches; the UE HQs will wear one patch and the Maneuver Units of Action will each wear a different patch – just to emphasize the point.  
In contrast, the Unit of Employment “Y” (UEy) will be the Army’s theater-level headquarters that performs today’s Army Service Component Command function in support of a Regional Combatant Commander.  The primary function of UEy is generating and supporting Army forces within a theater for the Regional Combatant Commander including the orchestration of the deployment sequence to meet the Commander’s needs.  In this regard, UEy combines the typical Army support functions performed by Corps and Army HQs today.   For major combat operations involving major land forces, the UEy provides the Joint Task Force (JTF) Commander or Regional Combatant Commander (RCC) with the JFLCC HQs and may have multiple UEx under its command as well as major land forces of other Services.  To enable accomplishing ASOS and ADCON responsibilities, the UEy will normally have a number of subordinate functional commands in addition to its assigned UEx HQs.  These functional commands are:  Information Superiority Command, Protection Command, and Theater Support Command. These functional commands provide ADCON to the Army forces provided to UEy from the Army force pool and orchestrate ASOS functions for ISR, logistics, and protection.  The UEy can function as the JTF HQs with augmentation by a standing Joint HQs.
Engineer Transformation Begins With Understanding Assured Mobility
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The primary function of the Engineer Regiment is to assure the mobility of the force at the strategic through tactical level.  Assured Mobility is a framework of processes, actions, and enabling capabilities intended to guarantee the force commander the ability to maneuver when and where he desires without interruption or delay to achieve his intent.  The Army’s future warfighting concepts place a premium on the ability of the ground force to achieve a position of advantage at all levels of warfare in order to seize the initiative from the outset and conduct rapid decisive operations.  In the past, our conceptual thinking about providing mobility was reactive.  Our processes, task organizations, equipment procurement, Soldier and leader training all centered on mitigating the loss of mobility.   However, the contemporary environment, the challenges of an adaptive adversary, and future warfighting concepts combine to demand a fundamental shift from a reactive conceptual framework to one that emphasizes proactive mobility – the concept of Assured Mobility.  And while Assured Mobility is not a Joint Functional Concept, it is a vital enabling concept that defines the role of Engineers and provides the linkage between their actions and Force Application, Focused Logistics, and Protection.  

The conceptual framework centers around four imperatives and six critical tasks arranged in a way that facilitates “See First, Understand First, Act First, and Finish Decisively (Figure XX).   Although these imperatives describe actions that must occur concurrently, in parallel, and continuously in time and space, it is useful to describe them in counter-clockwise to emphasize the proactive aspects of the concept.  

The first imperative is to “Develop a Mobility COP” that is dynamic in real-time and enables commanders and staffs to predict and understand how the terrain, weather, enemy and friendly activities continually interact to change the mobility of the force.  This imperative is essential to enabling Commanders to “See First” in the “Quality of Firsts” framework.  Enabled by the mobility COP, situational understanding – “Understand First”-- comes to fruition as the consequences and opportunities that a ‘mobility read’ have on accomplishing the mission.  A logical extension of developing a mobility COP is “Selecting and Establishing the Operating Area” that achieves the Commander’s intent.  But, it doesn’t stop there, the proactive nature of assured mobility requires taking actions that maintain those operating areas.  For example, ISR assets may be tasked or re-tasked to maintain a “stare” on critical mobility nodes, engineer assessment teams may be deployed with early entry forces to assess and monitor airfield integrity, route clearance teams may be used to maintain explosive hazard surveillance on critical ground LOCs.  The third imperative is to directly attack the enemy’s ability to influence our mobility – take away his vote by “Acting First.”  For example, engineers working with Joint Targeting Boards or in Fire and Effects cells may recommend strike operations that specifically destroy certain countermobility capabilities.  Commanders may also dedicate combat power or sensor-effects munitions to guard critical bridges, choke points, or airfields to prevent enemy execution of anti-access strategies or other activities that may ultimately enable friendly forces in achieving a position of advantage.  Finally, an adaptive adversary always has a vote.  And, therefore, we must have the capability to maintain the momentum of an operation by having the ability to avoid or overcome impediments to maneuver – “Finish Decisively.”  Whether it is breaching an obstacle in concert with the maneuver of combat formations, constructing a bridge to restore a damaged span, or neutralizing IEDs along a supply route, the force must have the ability to restore mobility.  These four imperatives serve as the purpose for the six critical tasks within the Assured Mobility Concept that must occur continuously at all echelons: predict, detect, prevent, avoid, neutralize and protect.  The Future Force requirement to conduct these operations with greater responsiveness, increased precision, and from operational and tactical standoff represents new challenges.  The emphasis must be on executing predict, detect, prevent, avoid, and neutralize tasks before the force becomes committed, before battle is joined, or before the force is engaged.

A Capability-Based Regiment Founded on a Joint Capabilities Framework

[image: image10.wmf]SUST

AREA

AO

ISB

Aerial LOCS

OBJ

AO

(+)

Aerial 

LOCS

x

x

x

XX

XX

x

Nation

Building

Future

AO

SUST

AREA

AO

ISB

Aerial LOCS

OBJ

AO

(+)

Aerial 

LOCS

x

x

x

XX

XX

x

Nation

Building

Future

AO

Offense

Stability

SPT

Def

Offense

Stability

SPT

Def

Stability

Spt

Offense

Defense

Defense

Off

Stability

Spt

Offense

Def

Stability

Spt

Defense

Off

Stability

Spt

Offense

Def

Stability

Spt

Stability

Spt

Offense

Defense

Stability

Spt

Offense

Defense

Stability

Spt

Offense

Defense

Defense

Off

Stability

Spt

Defense

Off

Stability

Spt

Offense

Def

Stability

Spt

Offense

Def

Stability

Spt

Defense

Off

Stability

Spt

Defense

Off

Stability

Spt

Offense

Def

Stability

Spt

Offense

Def

Stability

Spt

Stability

Spt

Offense

Defense

Stability

Spt

Offense

Defense

Offense

Def

Stability

Spt

Support

Stab

Def

Off

Geospatial

Mobility

COP

Rapid

Rapid

Earthmoving

Earthmoving

Detect/Neut

Detect/Neut

Explosive

Explosive

Hazards

Hazards

Mobility

Mobility

Thru 

Thru 

Urban

Urban

Terrain

Terrain

Cross

Cross

Gaps

Gaps

Attack

Attack

Enemy

Enemy

Freedom

Freedom

Of Maneuver

Of Maneuver

Air / Ground 

LOC Repair &

Construction

Enhance

Infrastructure

Protection

Infrastructure

Repair / 

Restoration

Enhance

Force

Protection

Support

Stab

Def

Off

Geospatial

Mobility

COP

Rapid

Rapid

Earthmoving

Earthmoving

Detect/Neut

Detect/Neut

Explosive

Explosive

Hazards

Hazards

Mobility

Mobility

Thru 

Thru 

Urban

Urban

Terrain

Terrain

Cross

Cross

Gaps

Gaps

Attack

Attack

Enemy

Enemy

Freedom

Freedom

Of Maneuver

Of Maneuver

Air / Ground 

LOC Repair &

Construction

Enhance

Infrastructure

Protection

Infrastructure

Repair / 

Restoration

Enhance

Force

Protection

Rapid

Earthmoving

Detect/Neut

Explosive

Hazards

Mobility

Thru 

Urban

Terrain

Cross

Gaps

Attack

Enemy

Freedom

Of Maneuver

Air / Ground 

LOC Repair &

Construction

Enhance

Enhance

Infrastructure

Infrastructure

Protection

Protection

Infrastructure

Infrastructure

Repair / 

Repair / 

Restoration

Restoration

Enhance

Enhance

Force

Force

Protection

Protection

Geospatial

Mobility

COP

Stability

Spt

Offense

Defense

Rapid

Rapid

Earthmoving

Earthmoving

Detect/Neut

Explosive

Hazards

Mobility

Mobility

Thru 

Thru 

Urban

Urban

Terrain

Terrain

Cross

Gaps

Attack

Attack

Enemy

Enemy

Freedom

Freedom

Of Maneuver

Of Maneuver

Air / Ground 

LOC Repair &

Construction

Enhance

Infrastructure

Protection

Infrastructure

Repair / 

Restoration

Enhance

Force

Protection

Geospatial

Mobility

COP

Stability

Spt

Offense

Defense

Rapid

Rapid

Earthmoving

Earthmoving

Detect/Neut

Explosive

Hazards

Mobility

Mobility

Thru 

Thru 

Urban

Urban

Terrain

Terrain

Cross

Gaps

Attack

Attack

Enemy

Enemy

Freedom

Freedom

Of Maneuver

Of Maneuver

Air / Ground 

LOC Repair &

Construction

Enhance

Infrastructure

Protection

Infrastructure

Repair / 

Restoration

Enhance

Force

Protection

Geospatial

Mobility

COP

Defense

Off

Stability

Spt

Rapid

Earthmoving

Detect/Neut

Explosive

Hazards

Mobility

Mobility

Thru 

Thru 

Urban

Urban

Terrain

Terrain

Cross

Gaps

Attack

Enemy

Freedom

Of Maneuver

Air / Ground 

LOC Repair &

Construction

Enhance

Enhance

Infrastructure

Infrastructure

Protection

Protection

Infrastructure

Infrastructure

Repair / 

Repair / 

Restoration

Restoration

Enhance

Force

Protection

Geospatial

Mobility

COP

Defense

Off

Stability

Spt

Rapid

Earthmoving

Detect/Neut

Explosive

Hazards

Mobility

Mobility

Thru 

Thru 

Urban

Urban

Terrain

Terrain

Cross

Gaps

Attack

Enemy

Freedom

Of Maneuver

Air / Ground 

LOC Repair &

Construction

Enhance

Enhance

Infrastructure

Infrastructure

Protection

Protection

Infrastructure

Infrastructure

Repair / 

Repair / 

Restoration

Restoration

Enhance

Force

Protection

Geospatial

Mobility

COP

Operational Focus

Critical Joint Engineer Capability Elements
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Overarching Engineer Force Design Requirement

Enable Maneuver 

UAs

for Full Spectrum Operations

•

Augment embedded engineers with necessary and 

specific engineer modules 

--

mission tailoring

•

Provide focused engineer C2 when required

Enable the Army with Campaign Qualities

•

Augment 

UEx

SUAs

with right combination of 

engineer capabilities (modules and C2)

•

Enable 

UEy 

with Engineer Mission Forces (modules 

and C2) to provide Engineer ASOS

The transformation of the Engineer Regiment demands a re-look at what capabilities the Combatant Commander requires Army Engineers bring to the Joint fight across the spectrum of operations.  Simply put, designing a capability-based modular structure begins with a framework of capability requirements that is more precise in its description of engineer capabilities – well beyond the Mobility, Countermobility, Survivability and General Engineering terms of old.  Furthermore, we must have a capability framework that accounts for the role Army engineers have within a Joint context and makes clear linkage between Engineer capabilities and Joint Functional Concepts.  This framework of capabilities also serves as the entry argument for discussions on inter-Service Engineer interoperability and interdependence.  It also serves as a starting point for inter-Service partnerships on developing organizational solutions, equipment, doctrine, standards, and training strategies.  It also becomes the reference point for the hard discussion we must have on what capabilities should exist in one Service for the purpose of supporting all Services.  

The proposed list of Joint Engineer Capability Elements is shown at Figure 3.  This list represents the unique capabilities that Engineers – across all Services – bring to the fight.  Work continues with the other Services to refine this list through the Joint Staff; but this is an excellent starting point.  The graphic on the right side of Figure 3 captures how these Joint Engineer Capability Elements (JECE) support each of the five Joint Functional Concepts as key enablers across the spectrum of operations.  For example, the unique capability Engineers provide to cross gaps supports both force application and focused logistics.  Taken collectively, this framework reinforces the overall purpose of Engineers as members of the Joint Force to assure the mobility of the force in support of force application or focused logistics.
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Baseline Tactical Mobility Modules

•

Tactical Mobility Baseline:  Engineer 
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The Assured Mobility concept and the Joint Engineer Capability Elements share an implicit relationship that binds engineer capabilities to their primary purpose:  mobility.  This relationship also links the employment of those capabilities to a proactive set of continuous processes and actions that must take place at all echelons within the force.  For example, the capability that engineers provide the Combatant Commander to generate, manage, and analyze geospatial data is fundamental to establishing the Mobility Common Operating Picture.  In some instances, the employment of a capability element can be for the purpose of multiple imperatives.  For example, standoff detection of explosive hazards may be part of establishing the Mobility COP initially.  But, but the ability to maintain surveillance within a selected area of operations for new explosive hazards and if necessary neutralize them where they affect force application, logistics, or protection is an inherent part of establishing an operating area and then maintaining mobility and momentum.  Finally, the Assured Mobility concept is not solely an Engineer concept.  It requires capabilities throughout the force to be combined in time and space towards a singular purpose.  In fact, Assured Mobility depends heavily on other enablers.  For example, the capability that engineers bring to attack enemy freedom of maneuver may play only a small role in the execution of prevent strategies that directly attack an adversaries ability to influence friendly mobility.  Other enablers such as precision munitions, networked fires, unmanned ground sensors, and the network itself may have a more vital role in eliminating the enemy’s vote altogether.  The fundamental shift in leader thinking that Assured Mobility represents combined with a framework of Joint Engineer Capability Elements lay the foundation for the an Future Engineer Force that is [image: image13.wmf]Release/
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The Case For A Modular Engineer Regiment

A versatile Engineer Regiment that is able to provide the Army and the Combatant Commander the precise capabilities at the right time and place is vital to enabling the Joint Force with the campaign qualities the leadership seeks.  Two aspects of our recent experiences in OEF and OIF provide a timely insight into engineer support to future operations.   First, these operations point to just how unpredictable the nature of a campaign can transition in scope from offensive major combat operations to stability operations.  Major shifts in the scope of an operation in turn drive a shift in the Joint Engineer Capability Elements required by the Combatant Commander.   Figure 6 illustrates how certain engineer capabilities become more important than others as the scope of an operation changes.

[image: image20.wmf]X

LT

FCS

X

III

CR

X

X

X

LT

X

LT

LT

FCS

X

FCS

X

III

CR

III

CR

X

X

X

X

Building Theater Capability

Building Tactical Capability

Building Theater Capability

Building Theater Capability

Building Tactical Capability

UE

X

UE

X

UE

X

UEy

UEy

UEy

PROT

++

PROT

PROT

++

I I

E

CONST

RRR

Horiz Constr

Material Haul

Concrete (Lim)

Vertical (Lim) 

A

A

R

E

I I

E

CBT

Sappers

RDE

Route Clear

Urban Mob

Obstacle 

A

A

A

A

A

A

Baseline Forces

I I

E

CONST

I I

E

CONST

RRR

Horiz Constr

Material Haul

Concrete (Lim)

Vertical (Lim) 

A

A

R

E

I I

E

CBT

I I

E

CBT

Sappers

RDE

Route Clear

Urban Mob

Obstacle 

A

A

A

A

A

A

Baseline Forces

X

E

HQs 

Engineer C2

Command Engineer Force

Integrate Engineer Effects

Technical Solutions

Coord Engineer Force Sustainment

Provide Engineer Force Management

X

E

HQs 

X

E

HQs 

X

E

HQs 

Engineer C2

Command Engineer Force

Integrate Engineer Effects

Technical Solutions

Coord Engineer Force Sustainment

Provide Engineer Force Management

Expeditionary Force 

= Embedded Capability + Force Pool

= Embedded Capability + (C2 + Baseline Force + Mission Modules)

Engineer Force Pool

MAN

I I

MAN

MAN

I I

MAN

I I

MAN

MAN

I I

Embedded Engineer

Capability

Geospatial

Mobility Assessment

Detect/Neut Expl Hazards

Mobility thru Urban

Engineer C2

I

E

CBT

I

E

CBT

I

E

CBT

I

E

CBT

l l

E

CONST

SPT

l l

E

INFRAST

l l

E

EXPL

HZRD

l l

E

BRIDGE

Tactical Fixed

Tactical Float

LOC Bridging

Light Divers

Asphalt

Concrete

Quarry

Haul

Port Opening

Facilities

Power

Pipe

Vert/Utility

Fire Fighting

Area Clear

Route Clear

EOD

A

A

R

R

A

A

R

R

A

R

R

R

A

R

R

R

E

E

F

R

R

A

A

R

R

R

R

E

E

F

l l

E

GEOS

Data Gen

Data Mng

Data Anal

A

R

R

A

R

Mission Module Forces

A

R

l l

E

CONST

SPT

l l

E

INFRAST

l l

E

EXPL

HZRD

l l

E

BRIDGE

Tactical Fixed

Tactical Float

LOC Bridging

Light Divers

Asphalt

Concrete

Quarry

Haul

Port Opening

Facilities

Power

Pipe

Vert/Utility

Fire Fighting

Area Clear

Route Clear

EOD

A

A

R

R

A

A

R

R

A

R

R

R

A

R

R

R

E

E

F

R

R

A

A

R

R

R

R

E

E

F

l l

E

GEOS

Data Gen

Data Mng

Data Anal

A

R

R

A

R

Mission Module Forces

l l

E

CONST

SPT

l l

E

CONST

SPT

l l

E

INFRAST

l l

E

INFRAST

l l

E

EXPL

HZRD

l l

E

EXPL

HZRD

l l

E

BRIDGE

l l

E

BRIDGE

Tactical Fixed

Tactical Float

LOC Bridging

Light Divers

Asphalt

Concrete

Quarry

Haul

Port Opening

Facilities

Power

Pipe

Vert/Utility

Fire Fighting

Area Clear

Route Clear

EOD

A

A

R

R

A

A

R

R

A

R

R

R

R

A

R

R

R

E

E

F

R

R

A

A

R

R

R

R

E

E

F

l l

E

GEOS

l l

E

GEOS

Data Gen

Data Mng

Data Anal

A

R

R

A

R

Mission Module Forces

A

A

R

Embedded Engineer Capability

I I 

BTB

I I 

BTB


Figure 6, The Changing Nature of Operations
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On Order, Based on Deployment

A second aspect of our recent operations underscores the need for a force capable of conducting the full range of operations simultaneously throughout the battlespace.  For example, Maneuver UA operations in one area of operations may focus on offensive operations while Maneuver UAs in other areas center around defensive or stability operations.  Consequently, each formation commander may have unique and widely diverse engineer capability requirements to accomplish their mission.  The right engineer capability at the right time and place takes on new importance in the future operating environment.  Shifting assets from one area to another becomes a tremendous challenge when the area of operations is non-contiguous and the movement of capability becomes increasingly reliant on intra-theater airlift – already at a premium --  or transiting the “gray space” by ground.  Finally, the specific scope of the operation may place greater importance on specific engineer capabilities within a capability element.  For example, the gap crossing capability of Army Engineers may be important in both offensive and stability operations.  However, a formation commander conducting offensive operations may require assault bridging and tactical bridging enablers to provide the mobility needed to achieve a position of advantage for force application.  But, formation Commanders conducting stability operations may require tactical bridging and LOC bridging to restore damaged infrastructure.  (Figure 7)
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Unpredictable shifts in the scope of an operation, simultaneous execution of the full spectrum of operations by formation commanders, and the need to provide responsive and precise engineer capabilities within the battlespace argues for a highly modular design of the Engineer Regiment.  “P” for plenty can no longer be the rule of thumb and the term “redundancy” will no longer drive task organization.  The design of the Future Engineer Force is therefore driven by two overarching requirements.  First, it must enable the MUA for full spectrum operations by providing Armored, Infantry, and Stryker UAs the precise additional engineer capability (soldier skills, equipment, and command and control) needed to augment its organic capability for a specific operation.  Second, the Future Engineer Force must provide the UEx, JFLCC, and JTF Commanders with a versatile and dynamic force pool of deployed Army engineer units that can provide tailorable and scalable combinations of capabilities to the Army Support Units of Action and the units of other Services or nations.  To do this, the Future Engineer Force combines modularity and scalability in both its unit and headquarters designs and makes maximum use of forward assessment teams equipped with “reach-back” technologies to develop mission tailored packages to any Commander.

Engineer Organizational Concept – Embedded Engineers and a Versatile Force Pool
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We are a Nation at war and an Army fully engaged around the world. We are an Engineer
Regiment that has demonstrated extraordinary resilience and capacity in recent operations.
Our formations of Sappers, Builders, Bridgers, and Mappers from all components have
proven themselves as the most versatile Soldiers in the Army. They have fought alongside
combat units in the thick of a firefight one day and then serve as a vital arm in restoring a
nation to its liberated citizens. And while our recent experiences in OEF and OIF have
showcased the capability of our Army, they have also underscored the need for fundamental
change in our combat formations. These lessons, our sustained engagement abroad, and the
uncertainty of when and where we will fight next are the catalyst for accelerating the
transformation of our Army into a premier land force with a Joint and Expeditionary mindset.

The relevance of our Regiment’s mission to support a Joint and Expeditionary Army is not in
question. But, the new operating environment combined with our future warfighting concepts
demand that we transform how we, as Engineers, support the force. And change we will. The
Engineer Soldier and our tradition for excellence will remain the centerpiece of this Regiment
— its heart and soul. But, we must fundamentally change our traditional concepts for
employment and organizational structures to optimize our support to the Commander.

This White Paper articulates our vision for the Future Engineer Force — Army. It serves as the
line of departure for Engineer transformation. It provides the azimuth and pace-count for the
Operational and Organization change we must undergo to better support our Army, the Joint
Commander, and most of all, our Nation. It is a Total Force concept and establishes a
framework for the vital complementary and interdependent roles that engineers across all
components must bring to the fight.

I ask all Engineer leaders to read this White Paper. Learn the concepts outlined in this paper,
embrace them, and become fully engaged in shaping the Future Force. Discuss them with our
maneuver and joint brethren; and soldiers of all levels. Obtain feedback at every opportunity
- whether it’s at staff meetings, promotions, graduations, or over coffee. Above all, provide
feedback to the Engineer School.

The Regiment will withstand this change! The history of American military engineering goes
back more than 350 years. The oldest unit in the United States Army is the 101st Engineer
Battalion of the Massachusetts National Guard. It was established in 1636 and continues to
support the force today. We have stood the test of time and risen to overcome every
challenge, always ensuring we best support our maneuver commanders in protecting this great
Nation. We will meet this new challenge head-on and produce a Regiment that is relevant
and ready to serve our Nation on the next battlefield. Essayons!

14

. L. Van Antwerp
MG, USA
Commandant, USA Engineer School



The organizational concept for the Future Engineer Force is driven by an analysis of what capability elements Army Engineers must be able to provide each layer of the force based on the Army’s new Expeditionary Force Model.  Then it examines the specific task, purpose, and operating environment associated with providing that capability to determine what specific type of engineer asset(s) are required by that specific formation.  Figure 8 illustrates how capability elements are aligned with each formation/echelon of the Army’s future force structure.  This model also recognizes the interoperable and interdependent relationship that exists between formations and echelons.  For example, the MUA requires the ability to analyze geospatial data and conduct mobility assessments always – regardless of the mission.  However, it also requires the ability to detect/neutralize explosive hazards in concert with maneuver, attack enemy freedom of maneuver, enhance the force’s mobility through urban/complex terrain, and cross gaps.  But, the full range of these capabilities (partially shaded green in the graphic) is not required at all times (e.g. route clearance for explosive hazards).  Engineers organic to the MUA share an interdependence on this capability and, therefore, it must be available as a module in the next layer of support at the Maneuver Enhancement UA.   Under the ME UA are shown those capabilities required by the various Support Units of Action under UEx; those that are shaded both green and blue exist for two purposes: to augment the MUA’s organic engineers and to provide capability throughout the UEx.  The modules under these capability elements must be highly interoperable to augment any type of MUA (Armored, Infantry, Stryker) or any type of SUA (Fires, RSTA, Aviation, Sustainment, or Maneuver Enhancement.)  The final set of capabilities are those most usually associated with theater-level and represent critical capabilities that Army Engineers provide as Army Support to Other Services (ASOS) or to other multi-national forces.

The concept of layered, interdependent, and interoperable capabilities forms the basis for the organizational structure of the future Expeditionary Engineer Force.  It consists of two main components: Embedded Engineer Capability/Forces, and the Engineer Force Pool.

Embedded Engineer Capability/Forces:  This component of the Expeditionary Engineer Force is organic to the Army’s basic building blocks – the Maneuver Unit of Action.  It provides a foundation of mobility capability that small unit formations inside Combined Arms Battalions require full time.  Embedded Engineers also provide the necessary foundation of Sapper skills and manpower that when augmented by engineer modules from outside the UA provide the capability to accomplish a wider range of mission specific tasks inside the CAB’s battlespace.  Because Embedded Engineers will fight integral to small unit formations they are uniquely organized and equipped based on the type of parent UA (Armored, Infantry, and Stryker.)  See Appendix B for Embedded Engineer descriptions.  Embedded staff engineers are also organic to the MUA and UEx staffs to provide technical and integration expertise in monitoring current operations and planning.  Special technical staff cells from the force pool can also augment the Embedded Engineer Staff when the mission requires.   Figure 9 lists tasks from the Army Universal Task List (AUTL) that recent operations and future force simulation exercises indicate Embedded Engineers must accomplish in support of Maneuver UAs across the spectrum of operations.    It conceptually illustrates the interdependent relationship that Embedded Engineers have with augmenting engineer modules (including additional C2) to accomplish the wider range of engineer capabilities that experience and analysis indicates the Maneuver UA requires based on METT-TC.
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Figure 9, AUTL Task Analysis for Embedded Engineers

Engineer Force Pool:  The Engineer Force Pool includes all engineer units not organic to a Maneuver Unit of Action or embedded in a Unit of Action/Unit of Employment staff.  The assets in the force pool exist to augment Embedded Engineers to give Maneuver UAs full spectrum capability and to provide the Support UAs and other formations in the UEx the dynamic engineer capabilities needed for a campaign.  The Engineer Force Pool consists of Baseline Forces, Mission Modules Forces, and Expeditionary Engineer Command and Control.

Baseline Forces:  This component of the Engineer Force Pool contains a baseline of engineer modules and the scalable command and control frequently required by both MUAs and SUAs at UEx for full spectrum operations.  Baseline Forces serve as the primary building block for providing UEx with tactical and operational engineer capabilities in support of Force Application, Protection, and Focused Logistics.  When supporting a MUA, a single module or combination of modules may directly augment Embedded Engineers and are task organized under one of the Combined Arms Battalions.  In cases such as light horizontal construction or area clearance, a number of modules may combine to form a stand-alone unit that execute tasks independent of Embedded Engineers under the command and control of the Brigade Troops Battalion.  When the scope of the engineer mission requires, baseline Engineer Battalion HQs can augment the BTB with a deployable command post to provide additional control and planning expertise to the MUA.  When supporting a SUA or other Service, baseline modules are combined into mission tailored units with an appropriate level of command and control and assigned to the SUA HQs.  Again depending on the scope of the mission, Baseline Battalion HQs may deploy portions or all of its HQs as part of the mission tailored package provided to a SUA.

Figure 10 illustrates the additional results of a task analysis conducted on our recent operations and future force simulation exercises to determine what baseline capability modules must be immediately available to augment MUAs and enable the SUAs.  The data indicates that there are two major subsets of capability:  tactical mobility and construction.  The tactical mobility modules represent a combination of capabilities required by Maneuver and Support UAs on a mission basis to support Force Application, Focused Logistics, and Protection at the tactical level – in support of engagements.  The construction modules are those high frequency horizontal and vertical construction capabilities most frequently needed by Support UAs at UEx to accomplish high-tactical and operational level Force Application, Protection, and Focused Logistics – in support of operations and campaigns.  Each baseline construction module is a discrete capability that must be combined in time and space to accomplish a construction mission.  For some missions, they have a high, but infrequent, dependency on special engineer mission modules elsewhere in the force pool.
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The list below provides the types of baseline tactical mobility and construction modules.  The specific designs of these modules and their arrangement into company-level organizations are at Appendix C.

	Baseline Force Modules

	Tactical Mobility Modules
	Construction Modules

	Battalion HQs
	Battalion HQs

	Sapper
	Rapid Deployable Earthmoving

	Assault Bridging
	Horizontal Construction

	Assault Breaching
	Vertical Construction

	Route Clearance
	Haul

	Area Clearance
	Concrete


Mission Module Forces:  This component of the Engineer Force Pool is comprised of highly specialized engineer capabilities required by Baseline Forces to execute some missions in support of SUAs and UEx and virtually most of the engineer missions at theater level.  The purpose of these modules is to augment Baseline Forces.  However, mission module forces can receive augmentation from baseline modules to accomplish major theater-level construction tasks.   The Mission Module Force Pool also contains Battalion HQs responsible for the training readiness and deployment of its assigned modules.  The Battalion HQs has multiple deployable command, integration, and technical staff cells that provide Baseline Forces or SUAs with specific planning and control expertise for special missions.  Battalion HQs in the Mission Module Force Pool can also deploy to command and control theater level missions requiring their core expertise.  The list below outlines the specific types of modules in the Mission Module Force.  They are arranged under Battalion HQs only as an example of how training readiness can be facilitated based on core skill sets.

	Engineer Mission Module Force

	Bridging
	Explosive Hazard 
	Construction Spt
	Infrastructure
	Geospatial

	Battalion HQs
	Battalion HQs
	Battalion HQs
	Battalion HQs
	Battalion HQs

	Bridge Design
	Mine and Explosive Hazard Info and Ops Cell
	Design Cell
	Assessment Cells
	Topographic Analysis


	Fixed Bridge
	Expl Ord Disposal
	Constr Mgt Cell
	Facilities
	Finish / Print

	Float Bridge
	Route Clearance
	Contracting Cell
	Prime Power
	Data Collection, Generation, and Management

	Diver
	Area Clearance
	Asphalt
	Powerline
	

	
	Mine/SES Dogs
	Concrete
	Fire Prevention
	

	
	
	Haul
	Fire Fighting
	

	
	
	Quarry
	
	

	
	
	Well Drilling
	
	

	
	
	Pipleline
	
	


Expeditionary Engineer Command and Control:  Expeditionary Engineer Command and Control is a modular system that like the Army Unit of Employment Headquarters concept separates functions into two types of Headquarters:  ENCOMs and Expeditionary Engineer Brigades.   ENCOM HQs provide command over all engineer forces in the force pool that are not assigned to a Combatant Commander for an operation.  The ENCOMs serve as FORSCOM’s executive agent for the combat readiness, force generation, and deployment of Engineer forces to meet the Combatant Commander’s operational needs.  The ENCOM HQs also have deployable staff elements that augment UEy or Regional Combatant Commander to coordinate Engineer support within the Joint Operations Area (JOA) or Combatant Commander’s Area of Responsibility (AOR).  The centerpiece of the Engineer Command and Control system is the Expeditionary Engineer Brigade HQs.  EEBs are robust HQs that have no fixed number or type of assigned baseline and mission module forces.  They have training readiness oversight of specific units based on force stationing.  The primary role of the EEB is to command and control assigned engineer forces to execute operations at the operational and theater level within a Joint Operations Area.  It may be deployed and employed with any mix of engineer forces from multiple CONUS or OCONUS installations.  Once deployed, the EEB becomes the focal point for apportioning and allocating mission tailored engineer forces to the MUAs, SUAs, and other Services.  The EEB accepts additional forces and redeploys others as the Combatant Commander’s requirements change throughout an operation.  This level of flexibility provides the campaign qualities the Army leadership seeks in support of a Joint and Expeditionary Army.  The EEB has scalable command and control by design with the ability to provide MUAs, SUAs, or UEx with deployable engineer command posts and staff expertise to provide engineer specific C2 when required.  An EEB can also be wholly assigned to a UEx  to serve as a Maneuver Enhancement Brigade (requires staff augmentation) or when the scope of theUEx mission requires a robust and focused Engineer HQs.  The EEBs modularity and scalability are critical to providing the versatility the Commander needs.

Early Deployment Detachment (EDD):  The EDD is perhaps the most vital component of the Expeditionary Engineer C2 system because it provides the capability to mission tailor the Expeditionary Engineer Brigade and the support it provides to UEx SUAs.  The EDD serves as the “forward eyes-on” assessment team that advises both the ENCOM and the EEB on what engineer assets are needed for specific critical missions and how to optimize the engineer package.  It provides technical reconnaissance and is able to initiate the reach-back process to develop engineer solutions to operational and theater problems before forces are committed. Unlike our non-TOE tactical reconnaissance capabilities in the past, this element focuses on a technical reconnaissance TOE capability within our formations.  It also enables the commander with a forward contracting capability to reduce the amount of assets that must be moved to the fight.   The EDD is a force pool asset.  Some EDDs are part of the EEB HQs while others are generated by the ENCOM using its access to USACE for more technical expertise and then provided to the EEB.

In sum, the organizational re-design of the Future Engineer Force provides the Army with the versatile, tailorable, and scalable engineer capabilities required to meet the challenges of full spectrum operations.  Each component plays a vital role towards three overarching purposes: 1) providing embedded engineer capability to enable rapid response and fight on arrival; 2) providing a force pool of readily accessible capabilities that augment the MUA as required for full spectrum operations; and 3) provide a system of engineer modules and command and control HQs that provide UEx and theater HQs with the versatile engineer support needed for a campaign quality Army.  Figure 11 below captures the major components of the Future Engineer Force.

Generating an Expeditionary Engineer Force – Always Ready!

Generating and deploying an expeditionary force demands a fundamental shift from today’s force management model.  It must complement the versatility of the Army’s new modular construct while preserving teamwork achieved by combined arms training.  Generating an expeditionary force must comfortably embrace ambiguity – not knowing when and where it will deploy and what the force will be asked to do.  We must enable our force to concentrate on achieving a solid stance and then listen for the quarterback’s audible and cadence.  The force generation model must account for the growing reality that deployments will be more frequent.  This competes with the need to stabilize both Soldier and unit to ensure they are equipped, ready, and willing to take on the next fight.  The generation and deployment of the Engineer Force must meet all of these requirements and it must be an extension of the Army’s approach.

Force Stabilization is one of the CSA’s immediate focus areas.  The Army has embarked on a number of force management initiatives aimed at achieving continuity in training, stability of unit leadership, unit cohesion, enhanced unit readiness for combat, and greater deployment predictability for Soldiers and their families.  As a result, Soldiers in the future force remain based at “home” installations for greater lengths of time during their initial tours.  Major combat formations in the future force will use an operational unit cycle to assemble, train, employ, and rebuild forces over a 3-year period.  Low-density units will use a more continuous sustain-employ-sustain cycle to maximize their availability for shorter deployments while stabilizing them at a single station.

The Future Engineer Force will generate trained and ready Expeditionary Engineer Forces using both the operational unit cycle and sustain-employ-sustain models.  Embedded Engineers will rotate through the operational unit cycle with their parent MUA – when the MUA is in the “ready rack” their engineers are in the “ready rack.”  Expeditionary Engineer Brigades with assigned Baseline Engineer Battalions (Combat and Construction) will also use the operational unit cycle model.   The EEB may have Baseline Battalions assigned to it from both the Active and National Guard during the train and employ phases of the unit cycle.  Likewise, some Baseline Battalions within the EEB may have both Active and National Guard modules assigned or war-traced for the duration of the unit’s cycle.  

Engineer Mission Module Forces will use the sustain-employ-sustain model.  Mission Module Battalions, consisting of both Active and Army Reserve component modules have the responsibility for managing the depth of their assigned forces in order to have the maximum number of modules ready for employment.  When Mission Module Forces are in the employ phase of their cycle, they are war-traced to an Expeditionary Engineer Brigade that is also in the employ phase to facilitate exercise training.  However, they are not assigned to the EEB until a deploy order is received.  Once the EEB receives a specific mission it may be assigned additional forces as required.  Mission Module forces assigned to the EEB to support early entry operations generally will come the Active Component.  Additional mission modules can be generated from the Reserve Component mission modules to provide a surge capability or to replace Active Component modules cycling into the “sustain phase” during long-term operations. The ENCOM plays a vital role in the generation and mission tailoring of the Expeditionary Engineer Brigade to meet a Combatant Commander’s contingency requirements.
It is important, here, to separate unit stationing from force generation.  In garrison, an Expeditionary Engineer Brigade may be given ADCON over a number of diverse baseline engineer battalions, companies, and modules on one or more installation to ensure combat readiness.  Training interdependencies, training readiness core competencies, and stationing factors will drive this command arrangement.  However, the organization of the EEB may be different as it is assembled, trained, and certified for entry into the employ phase of its operational unit cycle. For example the 3rd EEB stationed at Fort Bragg may have ADCON over baseline and mission module units at Fort Bragg, Knox, and Polk.  However, 3rd EEB may be further assigned Engineer Baseline Forces garrisoned at Fort Stewart when they enter the employ phase of their unit cycle (Figure 14).  Furthermore, the EEB may have a wartrace relationship with a number of mission module forces that could be required to augment the assigned baseline capability to execute full spectrum operations.

 

Deploying the Expeditionary Engineer Force to Support a Combatant Commander

Employment of the Expeditionary Engineer Force requires an altogether different mindset – one that thinks in terms completely divested from how the force is organized in garrison.  It requires a leader mindset that thinks beyond garrison structures to embrace combinations of modular engineer capabilities and scalable command and control to provide each element of the force with the right support.  We do this today in the maneuver force.  Garrison companies become companies and teams; and garrison battalions become task forces.  The Future Engineer Force will continue to be comprised of squads, platoons, companies, battalions and brigades as a garrison structure.  But, they will be employed – provided to the force – as Engineer Effects Modules, Mission Teams, and Mission Forces.  

Engineer Effects Modules (EEMs):  The EEM is the basic building block of engineer capability in the Baseline Force and Mission Module Force.  EEMs are narrowly focused, fixed organizations that train as a team to deliver discrete engineer effects.  They do not have a command and control element.  They are composed from Engineer units, Equipment Contracts, and even Full Contracts.  The commander will own the contract and execute it when required.  For example, a Maneuver UA has the mission to conduct an attack requiring tactical maneuver by ground over extended distances.  The METT-TC analysis indicates that the UA will require an ability to conduct route clearance operations to facilitate continued logistics support.  To meet the requirement, the EEB assigns a route clearance module to augment the capability of the Maneuver UA’s embedded engineers. The scope and duration of the mission is very defined and requires a single augmentation module without additional command and control.      

Engineer Mission Teams (EMTs): The EMT combines engineer effects to accomplish specific missions and fight engineer engagements.  The C2 element is fixed and only capable of C2 for EEMs.  EMTs are not designed to plan future operations.  For example, a Maneuver Enhancement Brigade has been given the mission to establish a secure ground line of communication along MSR Kansas from AO Cobra to AO Rattler.  The mission has several implied engineer tasks including route clearance, expedient road repair, and the construction of a fixed bridge to repair a damaged existing bridge.   The EEB task organizes an Engineer Mission Team with the rapid deployable earthmoving, Sappers, Route Clearance, and Fixed Bridging required.  The EMT is assigned directly to the Maneuver Enhancement Brigade for the duration of the mission.

Engineer Mission Forces (EMFs):  EMFs are tailorable forces that orchestrate engineer missions, support maneuver operations, anticipate engineer requirements, synchronize engineer effects, and C2 engineer units at the tactical or operational level where necessary.  They have the capability to integrate into Army or Joint Headquarters.  Unlike EMTs, they are capable of simultaneous C2 and planning future operations.  In our previous example, an EMF may be used to sustain the route clearance mission for an extended period of time, constituting a number of EMTs, and capable of planning future missions.

Deployment of the Expeditionary Engineer Force as part of a JTF initially centers on the transition from garrison organizations and lines of authority to mission tailored packages under the appropriate command of MUAs, SUAs, UE HQs and the Theater Protection Command.  Each ENCOM has a habitual relationship with specific Combatant Commands.  When the COCOM establishes a JTF, the ENCOM recommends to FORSCOM which Expeditionary Engineer Brigade(s) that are in the employ phase of their operational unit cycle should be given the mission.   The ENCOM may assign additional Baseline and Mission Modules to the selected EEB based on a METT-TC analysis of initial scope of the operation.  FORSCOM then further assigns the mission tailored EEB to the COCOM’s JTF.  In small-scale contingency operations, the EEB may be assigned directly to UEx or to a Theater Protection Command (FWD) under UEx.  During major combat operations, the EEB will normally be assigned to the Theater Protection Command under UEy.  


The EEB becomes the focal point for providing engineer support to the deployed force.  The EEB receives mission orders from the UEx or Theater Protection Command and task organizes the available engineer modules and C2 HQs based on the Commander’s intent and priorities.  During the initial entry phase of an operation, the EEB establishes tailored Engineer Mission Teams and Mission Forces and assigns them directly to UEx MUAs and SUAs.  In general, the EEB will assign individual engineer modules or tailored Engineer Mission Teams to augment embedded engineers with specific capabilities needed for early entry operations.  Likewise, the EEB generally conveys engineer support to the UEx SUAs by providing a mission tailored Engineer Mission Force(s) to the Maneuver Enhancement Brigade(s) assigned to UEx.  The EEB may also establish a number of tailored mission forces remaining under its direct command to provide theater-level Army Support to Other Services tied specifically to gaining and sustaining theater access and operational maneuver within the theater.  The EEB employs its assigned Early Deployment Detachments to provide engineer assessment teams forward to help the Commander configure the Engineer Mission Teams and Forces.  The EEB uses its system of deployable command posts and main to project the right level of command and control over engineer operations within theater.

Versatile Engineer Support for Sustained Operations – Campaign Qualities

The Expeditionary Engineer Brigade remains the engineer support hub for the theater during transitions from early entry operations, to major combat operations, through post combat operations.  The number and type of engineers (modules and C2) assigned to the EEB is dynamic as the nature of the operation and corresponding engineer requirement changes within the theater and within UA/UE areas of operations.  

One of the principle responsibilities of the Expeditionary Engineer Brigade is re-task organizing the Engineer Mission Teams and Forces needed by both Maneuver and Support UAs to meet the ground commander’s requirements.  Additionally, the EEB is responsible for cycling engineer modules into, out of, and within the theater in concert with MUA and SUA mission staging cycles.  Finally, the EEB is the primary conduit between the non-committed Engineer Force Pool and the theater.  In this role, the EEB requests and receives additional engineer capabilities and technical expertise generated by the ENCOM and resourced by FORSCOM. 

The Expeditionary Engineer Brigade uses the system of Support Units of Action (particularly the Maneuver Enhancement Brigade) and scalable Engineer HQs (Battalion, Brigade, and Special Staff Modules) to continuously meet the changing needs of the force.  The EEB projects mission tailored engineer capability using three principle means (Figure 16).
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Figure 16, Means for Employing the Expeditionary Engineer Force

The primary means is assigning one or more Engineer Mission Forces directly to a Maneuver Enhancement Brigade that is assigned/supporting a UEx.   The composition of the EMF is METT-TC dependent and driven by the capabilities the ME Brigade needs to accomplish 1) its assigned mission within the UEx area of operations and 2) the requirement to provide augmentation to the Maneuver UAs and other Support UAs within the UEx AO.  In this role, the ME Brigade becomes the primary engineer force manager within the UEx AO.  The ME Brigade may also accomplish theater level missions that require engineer support.  When a theater level ME Brigade requires relatively little engineer capability – or the requirement is very temporal – the EEB may provide an Engineer Mission Team to execute specific tasks and then return to EEB control.  For theater ME Brigade missions that require extensive engineer support or recurring engineer capability, the Expeditionary Engineer Brigade provides an Engineer Mission Force with a baseline of capability that can receive additional mission modules as required.  In some instances such as stability operations, the scope of the implied engineer operation within the ME Brigade is beyond the capability of the organic staff to adequately control.  Here, the Engineer Brigade can deploy a specific technical staff module (e.g. construction design, construction management, mine and explosive hazards information and operations cell) to augment the ME Brigade staff.

Finally, an Expeditionary Engineer Brigade HQs can be directly assigned to a UEx when the scope of the engineer operation requires a focused engineer command and control HQs (i.e. small scale stability operations where UEx is the JTF).   The scalable qualities of the EEB are important to fully enable the Engineer Commander to provide the UEx Commander with focused engineer C2 while continuing to perform his theater level responsibilities for the Theater Protection Command.

Structuring an Expeditionary Force As A Total Force

This Regiment is a Total Force Regiment – a single team whose diversity is one of its greatest strengths.  Accordingly, the Future Engineer Force concept and the proposed redesign of the Regiment to an Expeditionary Engineer Force must draw upon for the vital role that each component plays in providing the Combatant Commander with the capabilities needed.  But, a fundamental change in the structure of the Regiment and how it fights carries with it – by default – some fundamental changes in structure across all components.  The roles of our team members will remain largely the same in the Future Force.  Each one is critical to success.  But, the expeditionary context of the Future Engineer Force demands we relook how we combine our capabilities more efficiently and effectively to answer the call of the Combatant Commanders.  

More than any other Regiment, there is a complementary and interdependent relationship between the engineer forces in each component of our team.  It becomes more acute in an expeditionary force.  Engineers in the Active Component comprise the “first responders” for Engineer Support to the Combatant Commanders.  But, Active Component Engineers rely heavily on the Army Reserves to bring the breadth of capability needed to mission tailor the deployed force for full spectrum and sustained operations.  Engineers in the Army National Guard share the role of the Active Component as the “first responders” for state-level crisis response and Homeland Defense.  But, they also provide the Active Component with the depth of capability needed for major theater war and sustained engagement abroad.  Like the Active Component, the Army National Guard is heavily dependent upon the Army Reserve to meet the diverse requirements of both homeland defense operations and support to major combat operations.   In these roles, each component contributes to the key attributes of an Expeditionary Engineer Force: rapid responsiveness to the Combatant Commanders, versatility for full spectrum operations in any environment, and staying power for sustained engagement.

One of the keys to transforming the Regiment is ensuring each component is structured to effectively and efficiently combine these attributes into a single Expeditionary Engineer Force.   Today’s Regiment is the result of piecemeal structuring and component resourcing decisions that have weakened the structural integrity of the force as a whole.  The Future Force concept requires that “form follow function” to restore the efficiency of combining component capabilities into a single purpose.  It requires we adopt a model that describes how the pieces must fit together in order to shoulder the entire load (Figure 18).  Although affordability will continue to drive force structure resourcing decisions, our leaders must have a coherent model to guide them.  

In this model, both the Active and Army National Guard will be comprised of Embedded and Baseline Forces.  Maneuver UAs in the Active and National Guard will have embedded engineer units that provide the UA the small unit mobility needed to fight on arrival and achieve a position of advantage during engagements.  Embedded engineers in both components will be organized the same.  The bulk of engineer forces in both the Active and National Guard will be comprised of baseline modules (combat and construction) organized under Battalion HQs for stationing and employment.  These baseline forces become the foundation of engineer support to augment the embedded engineers in the Maneuver UAs as well as form the Engineer Mission Forces that perform support to the SUAs at UEx or other Services.  Here, the baseline force capabilities resident in both the Active and National Guard must be able to merge within the deployed force to provide the depth required of an Expeditionary Engineer Force.  This implies a high level of interoperability in organizational design and equipment modernization – particularly in C4I.  Baseline engineer capabilities in the National Guard have the added role of providing the depth to State response for Homeland Defense missions.  This added dimension must drive stationing decisions within the National Guard that provide States and FEMA Regions with the right mix of baseline modules under regionally oriented command and control that complements the Nation’s crisis response system.  

Commensurate with the role of the Army Reserves to provide expeditionary versatility to the Regiment, the Army Reserve will comprise the bulk of the mission module force.  These mission modules represent critical, technically oriented capabilities that baseline forces heavily depend upon to perform specific missions at the UEx and theater level.  In some operations, the capabilities in the mission module force are required to combine with baseline capabilities at the outset of an operation.  But, the primary role of the mission module force pool is to give the deployed Expeditionary Engineer Force the ability to react quickly and efficiently to the changing engineer requirement during an operation.  Command and control modules (Battalion and Brigade) in the mission module force pool oversee the combat readiness of the Regiment’s critical capabilities.  Additionally, these HQs give the Expeditionary Engineer Force the ability to generate theater level mission forces that require the experience and technical savvy of leaders that have developed within these special units.  The ready access that Army Reserve forces provide to small units that provide discrete, technically oriented capabilities defines the complementary quality that Army Reserves provide in both rapid, early response and sustained, full spectrum engagement.  

Clearly, there will be exceptions to the model.  But, we must make them informed exceptions and understand the implication they have on the overarching vision of the Future Engineer Force.

Achieving the Vision.  

Transformation of the Regiment is critical to the success of our Army on future fields of combat.  The transformation described in the paragraphs ahead is a major undertaking – made more drastic in light of the compressed timeline set by the Army.  Therefore, it is necessary that we apply our resources in terms of main and supporting efforts.


Our main effort must be establishing the Expeditionary Engineer Force Pool that is fundamental to providing the Combatant Commanders with the combination of rapid response, versatility, and agility the contemporary operating environment demands.  With this effort, we will challenge the command and control structure as we know it today by establishing Expeditionary Engineer Brigades from our current Engineer Groups and Corps Engineer Brigades.  TOE Battalions will cease to exist and will be replaced by baseline forces that are a garrisoned collection of Battalion HQs and modular companies whose garrison relationship is based on stationing and training dependencies.  These very same HQs are trained to think in combinations outside their garrison organization to fight as versatile and agile Engineer Mission Forces capable of supporting any range of Support UAs at the tactical through theater level.  It means we must move equally fast to establish the Mission Module Force using our current Reserve Component units as the foundation for transformation.  New unit designs focused on company-level deployable packages that themselves can break into multiple modules within theater will become the norm.  As we transition to new structures, we must rethink how we train and equip these units, how we develop leaders, and ensure the long term combat readiness of this Regiment.  We must seek new ways for procuring more modern equipment and explore the potential of using contracts and leased/rented equipment to surge capabilities otherwise in low demand during combat operations.

As a supporting effort, we must better enable the embedded engineer force.  We must improve the survivability of our young Sappers as they perform their vital combat function alongside combined arms formations.  We must not rest until we have developed and fielded a viable solution for ensuring the force can detect and neutralize the full range of explosive hazards that threaten our mobility and protection.  Likewise, with the growing likelihood that future operations will require a force that his comfortable in urban sprawl, we must enhance the ability of our embedded engineers to provide small unit leaders with a position of advantage into and through this environment.  

Last, but certainly not least, we must redouble our efforts in partnering with the Engineers of the other Services.  These efforts begin with a recommitment to partner on the development of organizational designs and equipment.  It then extends to increased use of Joint Engineer Training Facilities spread among the Services.  Once the interoperability barrier is overcome, we must have the tough dialog on interdependencies and clearly identify what capabilities will exist in one Service for the expressed purpose of supporting all Services.  We cannot take our eye off the larger vision of an engineer force across all Services that is fully integrated, expeditionary, networked, decentralized, adaptable, decision superior, and effective.
The Way Ahead

Implementing the vision described in this white paper will be a monumental task.  The entire Regiment must pull together to transform the Engineer Corps in order to stay relevant and ready in support of our nation.  A Future Engineer Force Integrated Concept Team (ICT) has been chartered that brings expertise from across the regiment, TRADOC, and other proponents to ensure that we turn this vision into an Organization and Operational (O&O) Concept that can be implemented in the near term in order to stay on track with the Army’s transformation plan.  The ICT stood up on 24 February 2004 with several key milestones established that lead to a TRADOC approved Engineer O&O prior to 1 September 2004.  The first draft of the O&O that turns this vision into a blueprint for Engineer transformation will be distributed during the April 2004 ENFORCE Conference.  This will be the first of several staffings before our September deadline.  Once we get feedback from Engineer Commanders we will do a field staffing in May and June and a world-wide staffing by the end of July.  

As stated, the Army is on a very aggressive timeline to transform in the face of a new and very adaptive enemy.  Transformation is so important that the Army is conducting a mini-TAA – the process that determines how many of what type of units it needs to meet the National Military Strategy.  This process normally occurs every two years.  But, the Senior Leaders have decided to conduct a mini-TAA out of cycle in order get the Army on a force structure glide path that achieves Army-wide transformation by 2007 and deploys transformed forces to future OEF/OIF rotations.  This is a good news story because it, in turn, gives us an opportunity to get the Regiment on a transformation glide path in concert with the Army and enables accelerating the transformation of selected units this summer – in time for OIF 3.  Yes, by the summer of 2005!  This could be your unit, so it is absolutely imperative that leaders across this Regiment stay engaged, stay informed, and stay vocal.

The near-term time line is driven by the mini-TAA process, which will use the engineer modules described in this paper as the basis for modeling the future Army engineer requirement over the summer.  By December of 2004 the Army will have an approved force structure plan to transform the Army and the regimental plan described in this document will be the blueprint for the engineer piece of the overall transformation plan.  Engineer transformation must - and will – account for the strengths of each component within our ranks as never before.  Our end state is the ability to generate a diverse set of engineer capabilities by employing and deploying modules from a multi-component force pool and have them able to seamlessly combine their effects in wartime to meet the Commander’s needs.  One Team, One Regiment, One Fight – the Future Engineer Force Concept demands it! 

This is a very challenging schedule but in order for us to stay the course and keep pace with the tempo of the Army’s transformation plan we must execute the schedule with vigor and with everyone’s head in the game.  We are confident that with the regiment’s full support and the ongoing efforts of the ICT we will succeed.

Conclusion – The Future Engineer Force . . . Relevant and Ready
The Chief of Staff of the Army has charged us to transform NOW!  The Engineers will transform to a more modular, complementary, expeditionary, and agile force while retaining the core competencies to meet the needs of the combatant commanders.  Throughout this paper, we have outlined the framework for the transformation of the Engineer Regiment.  The Engineer Regiment, across all components, must respond quickly to prepare our forces for the future.  We can no longer conduct business as usual and still remain relevant as a combat multiplier in a transforming Army environment.  The basic premise of the changes discussed in this document will take place.  Some changes, more than others, will hit close to home.  We ask for your help as we shape the regiment of the future.  Leaders at every level must set their emotions aside and get involved to prepare our forces for the future.  

All comments or feedback reference this document should be directed to:

United States Army Engineer School

Directorate of Combat Developments, Maneuver Support Center (MANSCEN)

Concepts Division

320 MANSCEN Loop, Suite 141

Fort Leonard Wood, MO 65473

LTC (P) Bryan Watson

LTC David Holbrook

Mike Fowler

MAJ Stephen Bales

MAJ Mollie Pearson

MAJ Brian Slack
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 “All change processes will be viewed through the lens of a joint and expeditionary mindset in preparing for future operations.” 





General Peter Schoomaker


8 January 2004





Figure � SEQ Figure \* ARABIC �4�, Joint Engineer Capability Elements





Figure � SEQ Figure \* ARABIC �7�, Matching Engineer Effects to the Requirements





Figure � SEQ Figure \* ARABIC �8�, Aligning Engineer Effects by Echelon





Figure � SEQ Figure \* ARABIC �10�, AUTL Analysis for the Engineer Force Pool





Figure � SEQ Figure \* ARABIC �12�, Managing the Expeditionary Engineer Force





Figure � SEQ Figure \* ARABIC �13�, Managing Mission Module Engineer Forces





Figure � SEQ Figure \* ARABIC �14�, Managing and Employing the Expeditionary Engineer Force





Figure � SEQ Figure \* ARABIC �15�, Employing the Expeditionary Engineer Force





“We are riddled with industrial-age policies that make no sense in a time of constant mobilizations…we want to have more modularized units…we intend to lower the force structure dramatically.”


LTG James R. Helmly,                                                            Chief of the Army Reserves                                                                                       Reserve Officers Association meeting                               23 January 2004








Figure � SEQ Figure \* ARABIC �17�, Balancing Roles & Missions





Figure � SEQ Figure \* ARABIC �18�, The Combined Effects of the Expeditionary Engineer Force
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Figure 19, Transforming the Regiment to Meet the Needs of the Current and Future Force





Figure � SEQ Figure \* ARABIC �19�, Transforming the Regiment to Meets the Needs of the Current and Future Force








“The joint force, because of its flexibility and responsiveness, will remain the key to operational success in the future. The integration of the core competencies provided by the individual Services is essential to the joint team, and the employment of the capabilities of the Total Force (active, reserve, guard, and civilian members) increases the options for the commander and complicates the choices of our opponents.”


Joint Vision 2020








 “We will fail our soldiers who walk point and the officers and NCOs who lead them if we do not develop an institutional ability to innovate at the pace required of the rapidly evolving future.” 


“Adapt or Die” 


BG David A. Fastabend and 


Mr. Robert H. Simpson


















































































































































Figure � SEQ Figure \* ARABIC �3�. Assured Mobility Concept





Figure � SEQ Figure \* ARABIC �11�.  Modular Components of the Future Engineer Force





Figure � SEQ Figure \* ARABIC �5�.  Joint Engineer Capability Element Cross Walk to Assured Mobility
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Figure � SEQ Figure \* ARABIC �2�, The Modular Army
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OPTION #3

A BRIGADE-SIZE EMF MAY BE ASSIGNED TO UEx WHEN THE UEx ENGINEER SUPPORT IS BEYOND CAPABILITY OF A SUA AND/OR REQUIRES A FOCUSED ENGINEER HQs
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